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The Local Organising Committee acknowledges the invaluable contributions

made by Alan Williams to the planning of our AMS-15 conference from the very
beginning in mid-2019. Alan sadly passed away in February 2021 after a long battle
with cancer. He was the Manager of the AMS Radiocarbon Chemistry Laboratory
at ANSTO for many years, tirelessly supporting all students and researchers who

worked in his laboratory. Without fail, Alan ensured that radiocarbon sample
processing continued without interruptions providing quality graphite targets for

AMS analyses on our accelerators.



Alan’s efforts to bring this event to the AMS community are greatly appreciated by
all members of the Local Organising Committee.



His presence at the 15th International AMS conference will be sadly missed.
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PLENARY *(INVITED) APPLICATION   TECHNICAL POSTER-PLUS 

7:30 - 7:40 Brett Rowling Welcome to Country

7:40 - 7:50 Andrew Peele Group Executive, Nuclear Science Technlogy, ANSTO

7:50 - 8:00 Ceri Brenner Leader, Center for Accelerator Science, ANSTO

8:00 - 8:10 David Fink Chairperson, AMS-15, ANSTO

8:15 - 9:00
Andrew 
Gleadow

SESSION 1 T-5: Advances in sample preparation SESSION 2 A-6: Challenges of the nuclear age 
9:00 - 9:45 9:00 - 9:55

Carracedo
Assessing metal matrices to improve AMS precision for 
cosmogenic Be-10 applications

Johansen* Plutonium uptake, dose and source apportioning in wild animals 

Walker
Less is more: optimizing Be-9 carrier addition for AMS analysis of 
Be-10 at CAMS

Medley
Measurement of Pa-231 for radiological dose assessment from uranium 
mining

Fulop Refinement to the extraction of in-situ cosmogenic C-14

9:35 - 9:45

9:45 - 9:55

SESSION 3 T-1: Novel AMS systems, components and techniques 
10:00 - 10:55 SESSION 4 A-1: Earth’s dynamic climate 

Synal* Low Energy AMS: How to reach 50kyrs with 50 kV 10:15 - 11:10

He
Development of the  low-energy AMS systems at China institute of 
atomic energy

Dyonisius*
Towards C-14 dating of gases in ice cores – constraining the in situ 
cosmogenic C-14 production rates by muons 

Freeman The PIMS project status Stutz
A data-model comparison on the glacial thinning history of Byrd Glacier, 
Antarctica

10:45 - 10:55 Braumann
Be-10 moraine chronologies from the Austrian Alps and their correlation 
with climatic events during the Late Glacial and the Holocene

SESSION 5 T-1: Novel AMS systems, components and techniques 11:00 - 11:10

11:00 - 11:45 SESSION 6 A-1: Earth’s dynamic climate 
Yamagata Development of Ca-41 AMS at MALT, The University of Tokyo 11:15 - 12:00

Nelson
In-Cathode Activations for Ca-41 Production Cross Section 
Measurements

Hua
Variability in the Holocene marine radiocarbon reservoir effect for the 
Tropical West Pacific

Prasad
Identifying the sources of beam transmission loss of carbon 
isotopes

McNeil
Evolution of the Great Barrier Reef Halimeda carbonate factory in response 
to Holocene environmental changes, determined from radiocarbon and 
nitrogen isotope measurements

11:35 - 11:45 Zeng
A rapid and precise method of establishing age model for coral skeletal 
radiocarbon to study surface oceanography using coupled X-ray photos and 
ICP-AES measurement

11:50 - 12:00
SESSION 7 A-7: Understanding the human story 

12:00 - 12:55 SESSION 8 A-4: Catastrophic natural events 

Granger*
Quantitative tests of Al-26/Be-10 burial dating accuracy in 
archaeology and paleoanthropology 

12:15 - 13:30

Florin
Using stable isotope analysis of archaeological pandanus nutshell 
to understand past rainfall at Madjedbebe, northern Australia

Brehm* Detection of solar events by using radiocarbon in tree-rings

Green
Dating correlated microlayers in engraved, oxalate-rich 
accretions: new archives of paleoenvironments and human 
activity from Australian rock art shelters 

Park
Δ14C peak (BC660-5) appearing in earlywood and latewood from tree rings 
close polar area (Finland)

12:45 - 12:55 Haines
Identifying Solar Energetic Particle events of differing magnitudes through 
increases in C-14 concentrations from high-resolution sampling of Southern 
Hemisphere tree rings

SESSION 9 A-7: Understanding the human story 
13:00 - 13:45

Webster
Temples through time: a radiocarbon-based chronology for the 
Bronze to Iron Age temple sequence at Pella (Jordan)

13:20 - 13:30

Hendrickson A Brief History of Angkor’s Iron: Reconstructing multi-scalar 
chronologies in the Phnom Dek metallurgical landscape, 

Wu
Radiocarbon dating of the large-scale bronze age burials at 
Mogou site in Gansu, China

13:35 - 13:45

14:00 - 15:00

Group Q&A
BREAK 15 MINS

EXHIBITOR NETWORKING SESSION - IONPLUS

Group Q&A

Smith
Cosmogenic radionuclides at Law Dome, East Antarctica, as signatures of 
past Solar storm events.

Group Q&A

BREAK 30 MINS

Group Q&A

Group Q&A

Group Q&A

BREAK 15 MINS Group Q&A
BREAK 15 MINS

BREAK 15 MINS

MONDAY 15th

BREAK  5 MINS

The Kimberley Rock Art Dating Project – a multi-system approach to dating Aboriginal rock art and landscape evolution in Australia’s remote 
Kimberley region

Dorais U-236/U-238 measurements in uranium ore concentrates at CAMS
Group Q&A

BREAK 15 MINS Group Q&A



PLENARY *(INVITED) APPLICATION   TECHNICAL POSTER-PLUS 

8:00 - 8:45 Joel Pedro

SESSION 10 A-3: Living landscapes SESSION 11 T-1: Novel AMS systems, components and techniques 
8:45 - 9:30 8:45 - 9:45

Malcles
The French Massif-Central, example of a not so inactive intraplate 
region

Shanks* Operation and Demonstration of Positive Ion Mass Spectrometry.

Flatley
A multi-cosmogenic nuclide approach to assess sediment provenance 
and long-term denudation in the ancient Pilbara region, Western 
Australia

Shen
A single stage AMS system and its applications at Guangxi Normal 
University

Shimizu A novel in-situ C-14 extraction system for surface exposure dating to 
reconstruct the past Antarctic ice sheet

9:20 - 9:30

SESSION 12 A-1: Earth’s dynamic climate 
9:45 - 10:40

Etheridge*
Law Dome 14CH4 measurements confirm revised fossil methane 
emissions estimates SESSION 13 T-1: Novel AMS systems, components and techniques 

Anderson
Antiphase dynamics between cold-based glaciers in the Dry Valleys 
region and ice extent in the Ross Sea, Antarctica during MIS 5

10:00 - 10:55

White
Short duration glacial advances: implications for cosmogenic dating 
chronologies

Christl* U-236 analyses with the prototype 300kV MILEA system at ETH Zurich

10:30 - 10:40 Tiessen Optimizing a cesium-sputter ion source using Lorentz 2E

SESSION 14 A-1: Earth’s dynamic climate Zheng The status of TOF-E detection system at MALT and its proceedings

10:45 - 11:30 10:45 - 10:55

Parsons O'brien
Reconstructing Late Pleistocene Atmospheric Radiocarbon using 
Subfossil New Zealand Kauri (Agathis australis) SESSION 15 T-1: Novel AMS systems, components and techniques 

Duxbury
Holocene climate, fire and ecosystem change on Kangaroo Island, 
South Australia

11:00 - 11:45

Adams
The Last Glacial transition and Holocene ecological change in Arthur’s 
Pass National Park, New Zealand.

McIntyre Sample introduction and interfaces for Positive Ion Mass Spectrometry

11:20 - 11:30 Turney
The New Chronos 14Carbon-Cycle Facility, University of New South 
Wales, Sydney, Australia 

Kutschera An overview of world-wide AMS facilities
SESSION 16 A-7: Understanding the human story 11:35 - 11:45

11:45 - 12:35

Finch*
From radiocarbon dating of mud wasp nests to ages for early 
Australian rock art SESSION 17 T-2: Suppression of isobars and other interferences 

Fernandes
Are radiocarbon dating and Bayesian chronological modelling useful in 
Classical Archaeology?

12:00 - 12:55

12:17 - 12:35 Alary*
A Review of the On-line Suppression of Sulfur by Charge Transfer with 
Nitrogen Dioxide in the Analysis of Chlorine-36 by Accelerator Mass 
Spectrometry – Hints from Liquid Chromatography Mass Spectrometry

Forstner
The LISEL@DREMS project for isobar suppression by laser 
photodetachment

Fenclova Preliminary tests of Al-26 fluoride target matrix on AMS system
12:45 - 12:55

13:00 - 13:25 13:00 -13:25

Zondervan
C-14 AMS data quality assessment: A key practice at the Rafter 
Radiocarbon Laboratory

Rugel Super-SIMS @ DREAMS: status of a challenging initiative

Hundman
Current Sample Pretreatment Protocols for AMS Radiocarbon Dating 
by DirectAMS (D-AMS)

Wieser Cs-135 and Cs-137 detection in environmental samples by AMS

Gautschi A new method to graphitize CO2 from atmospheric air for radiocarbon 
analysis 

Hain First studies on Tc-99 detection using Ion Laser InterAction Mass 
Spectrometry (ILIAMS)

Yang
Testing line for processing of dissolved inorganic carbon from water for 
radiocarbon dating determining the efficacy of trapping carbon 
dioxide for an automated system

Marchhart ILIAMS assisted AMS of Sr-90 at VERA

Regev A self-made glass ampule cracker, coupled to an EA-IRMS-AGE3 Dorais Development of Ni-59/Ni-58 measurements at CAMS
13:10 - 13:25 13:10 - 13:25

13:30 - 13:55 13:30 - 13:55

Smith
Graphitisation & measurement of microgram radiocarbon samples at 
ANSTO.

Kern
Increasing the ionization yield for the detection of U-236 and U-233 by 
AMS

Paige
Automated induction heating of quartz for in situ cosmogenic C-14 
measurements

Wiederin
Relative Formation Probabilities for Fluoride and Oxyfluoride Anions of 
U, Np, Pu and Am in AMS Measurements at VERA

Stutz
Using in situ 1C-14 to unravel complex exposure histories along the 
David Glacier, Antarctica

Christl
First results from the Zurich Sea Water (ZSW) U-236 intercomparison 
sample

Margreiter Quantification of C-14 in artificially activated reactor graphite via AMS Wallner
AMS with a 14 million volt accelerator - Mn-53 and Fe-60 with ANU’s 
ENGE

Crann
Radiocarbon in the environment from the nuclear industry in Canada: 
a review

13:40 - 13:55 13:40 - 13:55

14:00 - 15:00   

TUESDAY 16th

From snow pits to a million year ice-core: taking the measure of the planet from Antarctic Ice Sheets and the 1Myr ice core

Gautschi
Be-10 and Al-26 analysis with the prototype 300kV MILEA system at 
ETH ZurichGroup Q&A

BREAK 25 MINS
Group Q&A

BREAK 5 MINS

BREAK 15 MINS
9:30 - 9:45 Group Q&A

BREAK 15 MINS

Group Q&A

Group Q&A

Group Q&A

BREAK 15 MINS
Group Q&A

BREAK 15 MINS

Group Q&A

POSTER-PLUS 1 POSTER-PLUS  2

Group Q&A Group Q&A
BREAK 5 MINS

POSTER-PLUS 3 POSTER-PLUS 4

Group Q&A

  EXHIBITOR NETWORKING SESSION - NATIONAL ELECTORSTATIC CORPORATION (NEC)
BREAK 5 MINS

Group Q&A



PLENARY *(INVITED) APPLICATION   TECHNICAL POSTER-PLUS 

8:00 - 8:45 Jocelyn 
Turnbull

SESSION 18 A-1: Earth’s dynamic climate SESSION 19 T-1: Novel AMS systems, components and techniques 
8:45 - 9:30 8:45 - 9:45

Arazi I-129 in rainwater along Argentina Martschini* Ion Laser InterAction Mass Spectrometry – prospects for AMS without 
chemistry

Abascal I-129 and Cs-137 as dual tracers: From Japan Sea to the Fram Strait Schiffer An advanced radio-frequency quadrupole ion cooler for Accelerator 
Mass Spectrometry

Qi Speciation Distribution of Iodine Isotopes (I-127 and I-129) in the North 
Pacific Ocean

09:20 - 09:30
9:35 - 9:45

SESSION 20 A-1: Earth’s dynamic climate 
9:45 - 10:40 SESSION 21 T-1: Novel AMS systems, components and techniques 

Szidat* The apportionment of emission sources of atmospheric methane using C-14: 
capabilities and challenges

10:00 - 10:55

Sharma Radiocarbon based study of fossil fuel CO2 variations across India Scognamiglio* Addition of charge state selection after the terminal stripping for 
reduced background in AMS

Haines Anomalous tree-ring identification facilitated by AMS C-14 analysis in 
subtropical and tropical Australian Araucariaceae samples enables 
development of a long-term, high-resolution climate reconstruction 

Galindo-
Uribarri

Ultrasensitive Resonance Ionization Mass Spectrometry of Plutonium

10:30 - 10:40 Callahan Initial Tests of Accelerator Mass Spectrometry with the Argonne Gas 
Filled Analyzer (AGFA) and the commissioning of the MONICA detector

SESSION 22 A-3: Living landscapes 10:45 - 10:55
10:45 - 11:30 SESSION 23 T-1: Novel AMS systems, components and techniques 

Jeromson The distribution and fractionation of beryllium isotopes in various reactive 
phases of Antarctic marine sediments 

11:00 - 11:45

Bailey Accelerator Mass Spectrometry with Mn-53 at University of Notre Dame Vockenhuber Absolute Measurements and AMS - Towards the redetermination of 
the half-life of Si-32

Griffin Slip rates for the Hyde and Dunstan Faults, southern New Zealand, revealed 
by cosmogenic radionuclide dating

Fifield Coulomb Explosion of BeO

11:20 - 11:30 Suter The impact of the break-up of molecules in the stripper on AMS 
performance

11:35 - 11:45
SESSION 24 A-6: Challenges of the nuclear age 

11:45 - 12:40 SESSION 25 A-7: Understanding the human story 
Matsuzaki* Time course profile of Chlorine-36 in Greenland SE dome ice core 12:00 - 12:40
Mozafarishamsi Iodine-129 in Cigar Lake uranium deposits by Pyrohydrolysis and AMS Wood* Potential of the petrous part of the human temporal (ear) bone for 

isotope analysis
Clark Actinide Accelerator Mass Spectrometry Development for Environmental 

Sampling and Neutron Capture Cross Section Measurements
Dighton Dating the origins and long-term process of olive domestication in the 

north Jordan Valley: new radiometric data from 5th millennium BCE 
Pella in Jordan

12:30 - 12:40 12:30 - 12:45

13:00 - 13:25 13:00 - 13:25
Wilkinson Controls on Be-10 dilution in catchments affected by coseismic landsliding: a 

2016 Kaikōura earthquake case-study
Miyairi Fish habitat study using radiocarbon of otoliths with stepwise 

dissolution technique
Zinelabedin Testing the application of meteoric Be-10/Be-9 ratios on dating calcium 

sulphate-rich wedges from the Atacama Desert
Johnstone-
Belford

Evaluating the Use of Different Tissue Types in the Estimation of Year 
of Death for Forensic Casework

Patton Utilizing meteoric Be-10 to define the mobile-stable regolith boundary 
within unconsolidated sediment

Lee In vivo tracking of C-14 thymidine labeled mesenchymal stem cells 
using ultra-sensitive accelerator mass spectrometry

Jeromson Extracting Be-10 and Be-9 from Antarctic marine sediments – a comparison 
of different extraction techniques

Wood The potential for radiocarbon to understand the illegal pangolin wildlife 
trade

Whitmore Quantifying the bucket: Quartz purification of 125-63 µm material for in-
situ cosmogenic nuclide analysis.

Cherkinsky AMS C-14 dating of bioapatite: advantage and disadvantage

13:10 - 13:25 13:10 - 13:25

13:30 - 13:55 13:30 - 13:55
Merchel Be-10 from commercial Be-9 and Al-27 carrier solution – Some 

measurements
Yang Investigation of OC and EC fractions of aerosol samples in Sydney area 

by radiocarbon analysis
Merchel An AMS-world without any chemistry? – Untypical measurements of Al-26, 

Ca-41 and Fe-55
Matley Late Pleistocene fossil flora of Henty Bridge, Tasmania, and their 

implications for glacial climate reconstructions
Kameník Monitoring of chemical processes for Be-10 and Al-26 AMS target 

preparation
Reynolds Usefulness of Stable Polycyclic Aromatic Carbon for dating lake 

sediments.
Winkler The foilstack method for Be-10 analysis at iThemba LABS – first results and 

intercomparison for field samples
Pachnerova Radiocarbon dating of charcoals in mother mortars

Burr A UV-spectrophotometric approach to quantifying Iodine in 
environmental samples for AMS studies

Bautista Sub-annual I-129 environmental record of years 1956-2007 from an ice 
core in SE Dome Site, Greenland

14:00 - 15:00

BREAK 15 MINS Group Q&A

WEDNESDAY 17th

Dramatic lockdown fossil fuel carbon dioxide decrease detected by citizen science supported radiocarbon observations

Flannigan The Isobar Separator for Anions at the A. E. Lalonde AMS Laboratory
Group Q&A

POSTER-PLUS 5 POSTER-PLUS 6

BREAK 15 MINS

Group Q&A

Group Q&A

Group Q&A

BREAK 15 MINS Group Q&A
BREAK 15 MINS

Group Q&A Group Q&A

BREAK 20 MINS BREAK 15 MINS

Group Q&A Group Q&A
BREAK 5 MINS BREAK 5 MINS

POSTER-PLUS 7 POSTER-PLUS 8

Lachner Optimization of Be-10 beam transport at DREAMS

Group Q&A Group Q&A

EXHIBITOR NETWORKING SESSION - HIGH VOLTAGE ENGINEERING (HEV)
BREAK 5 MINS



PLENARY *(INVITED) APPLICATION   TECHNICAL POSTER-PLUS 

8:00 - 8:45 Brian Fields

SESSION 26 T-5: Advanced in sample preparation SESSION 27 A-8: Understanding the cosmos 
8:45 - 9:30 8:45 - 9:45

Fernandes Tracing metabolic carbon routing in a mice feeding experiment 
using C-14 at natural abundances 

Wallner* Supernovae and r-process – the extraordinary development 
of AMS for identifying traces of interstellar origin

Xiaomei Xu Graphitization of Samples Containing Sulfur and Chlorine Using 
the Sealed Tube Zinc Reduction Method for C-14 Analysis on 
AMS

Chavez Lomeli Nuclear reaction cross-section measurements using AMS

Molnár Application of an automated AGE-CHS unit for water DIC-14 
analyses at HEKAL Laboratory

09:20 - 09:30
09:30 - 09:45

SESSION 28 T-5: Advances in sample preparation 
9:45 - 10:40 SESSION 29 A-6: Challenges of the nuclear age 

Ginnane* Refining the Bulk: Ramped Pyrolysis Radiocarbon Dating 
Enhanced with Parallel Pyrolysis-GC-MS Analysis

10:00 - 10:55

Biganeh Experience in commissioning of the radiocarbon dating lab 
based on Carbosorb method in Tehran

López-lora* New insights into actinides sources to the Baltic Sea

Barone The “Lilliput” experimental set-up at INFN: state of art and 
future developments

López-
Gutiérrez

Atmospheric gaseous and particulate Iodine-129 in Seville 
(Spain)

10:30 - 10:40
Bautista VII Seawater I-129/I-127 ratios in the various seas of the 

Philippines
SESSION 30 T-2: Suppression of isobars and other interferences 10:45 - 10:55

10:45 - 11:30 SESSION 31 T-6: Data quality and management 
Wallner Reproducibility and accuracy of actinide AMS – lessons learned 

from precision studies for nuclear data
11:00 - 11:45

Fu Study of 10Be/7Be analysis method using Accelerator Mass 
Spectrometry

Zhong How far back can radiocarbon date using different materials 
through comparison with OSL

Schlomberg Isobar separation of Si-32 and S-32- Towards the 
redetermination of the half-life of Si-32

Zhang Determination of Iodine-129 in twenty soil and sediment 
reference materials

11:20 - 11:30 Eliades Be-10, Al-26, Cl-36, Ca-41 and I-129 Data Analysis at KIST
11:35 - 11:45

SESSION 32 A-1: Earth’s dynamic climate 
11:45 - 12:40 SESSION 33 T-4: New AMS isotopes 

Thomas* Phases of peatland carbon accumulation in the southern mid-
latitudes

12:00 - 12:40

Hain* From the U-233/U-236 fingerprint towards an environmental 
tracer: Tracking down the sources of anthropogenic U-233

Chamizo Possibilites of the 1 MV AMS system at the Centro Nacional 
de Aceleradores (CNA, Seville, Spain) to analyze U-233 in 
natural samples

12:15 - 12:30 12:30 - 12:40

12:45 - 14:00
13:30 - 14:00 

Group Q&A

Group Q&A

Group Q&A
BREAK 15 MINS Group Q&A

BREAK 15 MINS

THURSDAY 18th

When Stars Attack! AMS Reveals Near-Earth Supernova Explosions

Froehlich
Lead-210: A contaminant in particle detectors for dark 
matter studies

Group Q&A
BREAK 15 MINS Group Q&A

Group Q&A

BREAK 15 MINS

Henriquez
Vegetation, fire and climate change in southwestern South 
Island (45°S), New Zealand since the Last Glacial Maximum

Group Q&A Group Q&A

BREAK 15 MINS BREAK 5 MINS

CENTRE FOR ACCELERATOR SCIENCE TOURS



PLENARY *(INVITED) APPLICATION   TECHNICAL POSTER-PLUS 

8:00 - 8:45 Jane 
Willenbring

SESSION 34 A-2: Water resource sustainability + Sharks SESSION 35 A-8: Understanding the cosmos 
8:45 - 9:30 8:45 - 9:45

Ota Long term monthly measurements on water dissolved inorganic 
radiocarbon to understand the seasonal radiocarbon changes in three 
of Fuji Five lakes, Japan

Feige* 26Al and 10Be in urban and Antarctic micrometeorites

McDonough Using radiocarbon and organic carbon characterisation techniques to 
identify the sources and degradation of dissolved organic matter in 
groundwater

Koll Time-Resolved Interstellar Pu-244 and Fe-60 Profiles in a Be-10 
Dated Ferromanganese Crust

Fernandes Tracking shark spatial mobility patterns using C-14 measurements on 
vertebrae growth bands

9:20 - 9:30
9:30 - 9:45

SESSION 36 A-1: Earth’s dynamic climate 
9:45 - 10:40 SESSION 37 A-8: Understanding the cosmos 

Waterman* Antarctic mosses reveal high resolution records of local microclimates 10:00 - 10:55
Goodwin Using stable isotopes and radiocarbon to extract climate information 

from grey mangroves with non-annual growth rings
Vivo Vilches* The performance of Pb-210 AMS radioassay of materials 

considered for the construction of ultra-low background 
experiments in Astroparticle Physics

Patton Evaluating dO-18 and dC-13 variations within a modern Biggenden 
Banded snail (Figuladra bayensis) shell using radiocarbon dating: 
application for past climate reconstruction

Slavkovska Reaction cross sections 54Fe(n,?)55Fe and 35Cl(n,?)36Cl at keV 
neutron energies investigated by Accelerator Mass Spectrometry

10:30 - 10:40 Rugel Holmium-166m measurements with AMS for the ECHo-project
SESSION 38 T-6: Data quality and management 10:45 - 10:55

10:45 - 11:30 SESSION 39 T-5: Advances in sample preparation
Salazar Rethinking the AMS Counting Statistics Theory to Include 

Overdispersion: Evidence of Non-Poisson distribution in the Radiocarbon 
Data

11:00 - 11:35

Tate Status Report: A Decade of Traditional Radiocarbon Dating 
Applications by DirectAMS

López-Lora Advances in actinides radiochemistry at the Centro Nacional de 
Aceleradores

Kumar A long-term performance assessment for AMS measurements at IUAC 
New Delhi

Tims 236U, 239+240Pu and 137Cs in Gaoyou lake sediment, East China 

11:20 - 11:30 11:25 - 11:35 

11:45 - 12:15
Kutschera
Braucher 
Kieser 

12:15 - 13:15
12:15 - 12:30 
12:30 - 13:00 
13:00 - 13:15

FRIDAY 19th

BREAK 15 MINS BREAK 10 MINS

Forging Signatures: Climate’s Limited Role in Shaping and Changing the Earth’s Surface

Pavetich
AMS measurements of Zr-93 for astrophysical and nuclear 
technology applications

Group Q&A

Group Q&A
Group Q&A

Group Q&A Group Q&A

BREAK 15 MINS Group Q&A
BREAK 15 MINS

PRIZES, NIM-B INSTRUCTIONS
AMS-16 BIDS

THANKS AND FAREWELL

SESSION 40 IN MEMORIAM

Ken Purser 
Didier Bourles
Jack Cornett

CLOSING  SESSION



1 
 

The Kimberley Rock Art Dating Project – a multi-system 
approach to dating Aboriginal rock art and landscape 
evolution in Australia’s remote Kimberley region 
 
Professor Andrew Gleadow AO FAA1 
1
School of Geography, Earth and Atmospheric Sciences, University of Melbourne 

 

Type of presentation: Plenary Presentation 
 
The Kimberley contains one of the greatest concentrations of indigenous rock art in the world, with 

innumerable sites showing figurative and engraved art of extraordinary richness and beauty. These sites are of 

great cultural importance and enormous scientific interest, the significance of which to a broader narrative of 

human origins has been constrained by a lack of dating. The Kimberley Rock Art Dating Project, which 

began in 2014, is a major research collaboration involving scientists from five different institutions supported 

by the Australian Research Council and Rock Art Australia in partnership with Balanggarra Aboriginal 

Corporation and other groups. The project is focussed on developing a deep time framework in which to 

better understand the art and the people who have lived in this vast region from the Pleistocene to the present 

day. 

 

Dating rock art in the ancient sandstones of the Kimberley is extremely challenging as the pigments used are 

mostly devoid of datable constituents. However, bracketing ages can be obtained by dating natural materials 

that have formed in association with various rock art styles. Four independent dating methods have now been 

successfully adapted to this purpose. These include cosmogenic radionuclide dating of rock falls and overall 

landscape evolution rates, radiocarbon dating of minute charcoal particles within mud wasp nests and 

oxalates in layered rock coatings. Optically stimulated luminescence dating has also been applied to large 

mud wasp nests, and uranium-series disequilibrium dating to surface mineral accretions. AMS methods have 

been central to the most successful of these approaches. The project is also providing insights into natural 

changes to rock surfaces that lead to degradation of the rock art over long periods of time. In this way the 

project will also help inform future strategies aimed at conservation and preservation of this important part of 

Australia’s indigenous heritage. 

  



2 
 

From snow pits to a million year ice-core: taking the measure 
of the planet from Antarctica 
 
Joel Pedro1,2 
1
Australian Antarctic Division, Kingston TAS, Australia, 

2
Australian Antarctic Program Partnership, 

Institute for Marine and Antarctic Studies, University of Tasmania 

 

Type of presentation: Plenary Presentation 
 
The Antarctic Ice Sheet stores a detailed record of climate and atmospheric composition that spans seasonal 

to orbital timescales. From snow pit studies of monthly variability in the fallout of radio-nuclides, to 

kilometre-deep ice core studies of the Quaternary glacial cycles, the Antarctic ice sheet is a place to take the 

measure of the planet. 

A network of Antarctic ice cores now provides a continuous record of past climate and atmospheric 

composition that reaches back 800,000 years. These data demonstrate the close coupling between the carbon 

cycle and Earth’s climate. In particular, providing the clearest known evidence that changes in atmospheric 

CO2 accompanied and contributed to driving the ice age cycles that dominated climate, sea level and ice 

sheet variability over this interval. The data also provide important context for current observations: CO2 

levels are clearly higher and rising orders of magnitude faster than at any time in the ice core record. 

The next frontier in ice core science is to recover a continuous ice core that reaches back well beyond a 

million years. This ‘oldest ice challenge’ is significant because between 800,000 years and ca. 1.2 million 

years there is a major change in the climate state—the Mid Pleistocene Transition (MPT)—during which 

glacial ice volume declines and the periodicity of glacial cycles quickens from 100,000 years to 41,000 years. 

Multiple nations have initiated projects to recover the oldest ice in order to test competing hypotheses on the 

climate, cryosphere and carbon cycle feedbacks involved in this transition. By sampling the MPT climate 

state and advancing our understanding of the processes involved, we also advance understanding of how 

these same feedbacks may respond in the future. 

I will provide an overview of the Australian Antarctic Program’s response to the oldest ice challenge—The 

Million Year Ice Core Project. Our drilling commences this summer at ‘Little Dome C’, where radar surveys 

and modelling indicate that undisturbed 1.5 million-year-old ice is likely present. Our project is collaborating 

with the European Beyond Oldest Ice Core (BE-OIC) project, who are also drilling in this region. Multiple 

cores are important to verify that results are not affected by flow disturbance or other artefacts. 
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The travel and work restrictions imposed by COVID-19 lockdowns resulted in dramatic changes in fossil fuel 

CO2 emissions around the world, most prominently in the transportation sector. Yet to date, most estimates 

of the change in emissions have relied on proxy data, and it is difficult to evaluate emission changes from 

CO2 measurements alone. Radiocarbon measurements are the gold standard for quantifying recently added 

fossil fuel CO2 into the local atmosphere, since fossil fuels are devoid of radiocarbon. 

We used a novel citizen science campaign to collect grass samples from around New Zealand during the 2020 

and 2021 COVID-19 lockdowns, when the highly restrictive lockdowns meant that scientists could not travel 

to collect samples in a more traditional way. We present the methodology of measuring radiocarbon content 

of the grass samples and calculating the recently added, local, fossil fuel CO2 mole fraction at the local and 

time period that the grass grew. We demonstrate that although there are some limitations and caveats of this 

method, it is possible to control for meteorological and other factors, and infer local fossil fuel CO2 emission 

changes from the grass data. 

Our results from 17 sites in five cities around New Zealand demonstrate dramatic reductions in traffic 

emissions of 75 ± 3 % during the most severe lockdown restriction period. This is consistent with sparse local 

traffic count information, and a much larger decrease in local traffic emissions than reported in global 

aggregate estimates of COVID-19 emission changes. Our results demonstrate that despite nationally 

consistent rules on travel during lockdown, emission reductions varied by location, with inner city sites 

dominated by bus traffic showing smaller decreases in emissions than sites dominated by passenger vehicle 

traffic. 



4 

When Stars Attack! AMS Reveals Near-Earth Supernova 
Explosions 

Brian Fields1 
1
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Supernova explosions mark the deaths of the most massive stars, and are central actors in galaxy evolution, 

engines of particle acceleration, and cosmic forges for many of the elements essential for planets and life. Yet 

these awesome events take a sinister shade when they occur close to home, because an explosion very nearby 

would pose a grave threat to Earthlings. We will review how AMS measurements of radioisotopes produced 

by exploding stars can reveal nearby events in the geologic past, and we will highlight isotopes of interest. In 

particular, geological evidence for live 60Fe has recently been confirmed globally in multiple sites of deep-

ocean material, in cosmic rays, and in lunar samples. We will review astrophysical 60Fe production sites and 

show that the data demand that at least one core-collapse supernova exploded near the Earth over the past few 

Myr, and explain how debris from the explosion was transported to the Earth as a “radioactive rain.” Deep-

ocean and lunar 60Fe measurements thus represent a laboratory for supernova astrophysics, but also with 

implications for geology, astrobiology, and possibly terrestrial evolutionary biology–possibly including 

biological extinction events at the end of the Devonian period 360 Myr ago. Finally, we will discuss very 

recent detections of 244Pu contemporaneous to the 60Fe. The production site of this heaviest of actinides 

must be rare, thus these surprising data demand either unusual supernovae, or a near-Earth neutron-star 

merger of the kind recently seen in both light and gravitational radiation as a “kilonova” explosion. We will 

show that it is possible to distinguish these possibilities through future high-sensitivity AMS measurements 

of so-called “r-process” radioisotopes including 129I, 93Zr, 107Pd, 135Cs, 236U, 237Np, and 247Cm. These 

challenging measurements can open a unique new window on the production of the heavy elements, 

complementary to meteoritic, astronomical, and gravitational-wave measurements. 
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How denudation at the Earth’s surface affects-and is affected by-climate remains a fundamental question in 

geoscience because of the influence of silicate weathering on climate and the potential role of climate in 

shaping landscapes. At the core of this question is a central hypothesis: if surface processes can erode the 

surface faster than tectonics can uplift topography over the timescale of mountain building, then highly 

efficient erosional processes which may be modulated by climate can affect mountain height and shape, and 

could enhance weathering product fluxes to oceans in the process. 

In this talk, I’ll first provide context for a different (null) hypothesis driven by the observation that the 

10Be/9Be ratios in Neogene seawater have been roughly constant, indicating the stability of continental 

denudation globally. I’ll then describe lessons learned and results from in situ-produced 10Be and meteoric 

10Be by the cosmogenic nuclide community spanning the last decades. A synopsis of denudation rates and 

paleo-denudation rates derived from in situ-produced cosmogenic nuclides challenge the signatures of 

climate-driven geomorphic change in sediments and topography all around us. These past studies and new 

meteoric 10Be data hold some answers but also create critical, open questions about when and where climatic 

drivers take a backseat to tectonics. 
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Before becoming a geochronologist, Didier Bourlès studied physics, completing a doctorate in experimental 

physics (1981) in Paris. He was a pioneer in performing the first measurements of 10Be using a low-energy ( 

< 3 MV) accelerator mass spectrometer, working with Grant Raisbeck and Françoise Yiou in the CSNSM 

group at the Tandetron in Gif-sur-Yvette. 

In 1982, he became a CNRS researcher at CSNSM. After completing his habilitation in 1988, he spent 2 

years as a postdoctoral fellow at the Massachusetts Institute of Technology, in John Edmond ’ s Marine 

Geochemistry Lab. Collaborations initiated at MIT and at WHOI expanded his research horizons, using 10Be 

as a tool to explore systems ranging from submarine hydrothermal vents to tropical rivers and landscapes. 

Didier measured 10Be in all sorts of things, from sediments to ice cores, to corals, starfish and mussels. 

Didier’s pioneering contributions during the eighties ranged from discovery of increased 10Be production 

during geomagnetic reversals and excursions to the development of sequential leaching experiments to 

extract the authigenic phase from marine sediments, which represents the 10Be/9Be ratio of soluble Be in the 

ocean at the time of deposition. Authigenic 10Be/9Be ratios remain an effective method for reconstructing 

paleo-denudation rates and variation in meteoric 10Be production from sedimentary records. In these articles, 

Didier demonstrated the potential of 10Be/9Be for dating, but he also suggested that the accepted 10Be half-

life was likely about 7% too long, an assertion that was confirmed some 20 years. In 1994, Didier received 

the prestigious CNRS Bronze Medal and in 1998 he moved to CEREGE with a professorship at Aix-

Marseille University. 

Now in South of France, he was totally dedicated to his teaching duties but also to the development of the 

ASTER project at CEREGE, struggling with complex time-consuming French bureaucratic constraints, but 

ultimately establishing a research unit devoted to the measurement of cosmogenic radionuclides. In 2006, the 

National Cosmogenic Nuclide Laboratory (LN2C, composed of the ASTER AMS facility and the ASCHIM 

preparation laboratory) was launched, setting the state for innovative and fruitful collaborations worldwide. 

To increase accessibility to ASTER he worked to develop a French network of sample preparation 

laboratories. Didier never stopped improving analytical techniques and developing innovative applications of 

cosmogenic nuclides in geosciences; in 2018, to ensure that the ASTER AMS will remain a top-quality 

facility, he managed to convince the CNRS as well as local and regional institutions to fund a new magnet to 

improve 26Al detection limits. 

Besides his passion for sciences, Didier had a contagious enthusiasm and always worked in a great and noisy 

atmosphere (Didier laugh was unique!). Didier’s door was always opened and everybody was treated as his 

equal. 

Since 1995, Didier rained a generation of students and scientist with ~20 PhD students, most of them being 

now involved in research and managing new cosmogenic preparation lab in France or applying “cosmo” in 

many environmental studies. 

References 

Quaternary Geochronology 65 (2021) 101186 : https://doi.org/10.1016/j.quageo.2021.101186 
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Liam Kieser 
A. E. Lalonde AMS Laboratory, University of Ottawa, 

Type of presentation: In Memoriam 

Robert John “Jack” Cornett lived and breathed science in all his endeavours. He loved to question, discover, 

and explore both in the sciences and the outdoors, appropriate for his professional interests in Environmental 

Chemistry. He took these same attributes to every activity in which he participated, and there were many of 

these in which he excelled – squash, tennis, kayaking and canoeing, skiing both cross-country and downhill! 

With a Ph.D. in Environmental Chemistry from McGill University (Montreal), in 1982, Jack joined the 

Environmental Research Group at the Chalk River Laboratories of Atomic Energy of Canada. By the early 

1990s, he was collaborating with the physicists at the MP tandem there on the AMS analysis of 36Cl and 

129I. In 1999, Jack moved to Ottawa to take the position of Director of the Radiation Protection Bureau at 

Health Canada, applying his radiochemical knowledge to many issues of public health and security.  During 

this time as an Adjunct Professor at the Trent University School of the Environment (Peterborough, Canada), 

Jack began training students in radiochemical techniques and through his involvement with the Centre for 

Security Science, Jack championed several projects that advanced the technology and applications of AMS. 

After two years as Director General of the Atlantic Science Laboratory of Defence Research and 

Development, Jack returned to Ottawa as a professor and Tier One Canada Research Chair at the University 

of Ottawa. There he supervised many graduate students, initiated many programs and served as the Scientific 

Chair for the organization of the 14th International AMS conference. Unfortunately, several months after that 

conference, an unusual heart condition took him from us – and we are still trying to catch up with all the 

programs he started. 

Remembering Ken Purser 
Ken Purser  
1929 – 2018 

Prof. Walter Kutschera
University of Vienna, Faculty of Physics, Isotope Physics, , Austria 

Type of presentation: In Memoriam 
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Late Glacial (LG) moraines in the European Alps, especially those deposited during the Younger Dryas (YD, 

c. 12.9-11.7 ka), are subject of numerous paleoclimatic studies. Nevertheless, there are still many periods

before and after the YD that are controversial in terms of glacier extents and ice dynamics, e.g., the Bølling-

Allerød (BA, ca. 14.6–12.9 ka) and the Early Holocene (EH, ca. 11.7–9 ka). At the beginning of the BA,

glaciers in the Alps were much more extensive compared to the beginning of the EH. However, the same

climatic pattern of rapid temperature increase occurred during both periods, and lead to fast deglaciation. For

the period between ca. 12–10 ka, moraine chronologies from different places in the Alps, including data

presented in this study, have shown that ice retreat and therefore warming was not steady, but was interrupted

by centennial-scale cooling. In contrast, it is still unclear whether ice decay during the BA was fast enough to

cause continuous glacier retreat to the highest cirques, or whether glaciers remained larger during that time.

To contribute to this question, we mapped LG and EH moraine sequences in a glacial valley of the Austrian

Alps, the Jamtal, and applied ¹⁰Be surface exposure dating to selected landforms. Fifteen ¹⁰Be exposure ages

collected along five different moraines suggest the following glacier history: the last major glacier advance

occurred during the Little Ice Age (LIA, ca. 1250-1850 CE). Just outboard the historical moraine are two

lateral ridges that date to c. 11 ka and that are attributed to Preboreal Oscillation (ca. 11,150–11,300 ka).

Boulders from a lateral moraine located c. 100 m higher relative to the EH moraines, indicate a much higher

glacier hypsometry in the valley and yield ages that fall into the YD period.  A moraine preserved c. 70 m

above the YD moraine dates to c. 14.7–14 ka, which overlaps with a centennial-scale cold interval during the

BA termed the Older Dryas. The location and age of this moraine indicate that the glacier in this valley was

not vanished during the BA, but was even more extensive than during the YD.

Moraine formation ca. 14.7–14 ka is consistent with recent studies from Norway and Scotland (e.g.

Ballantyne and Stone, 2012; Wittmeier et al., 2020) and may be correlated with periods of low δ¹⁸O analyzed

in Greenland ice cores, so-called “sub-events” (Rasmussen et al., 2014). We note that the moraine age

coincides with the Antarctic Cold Reversal (ca. 14.7-12.9 ka) and hypothesize that cooling at that time may

have occurred beyond the Southern Hemisphere. More geochronological data of LG moraine sequences are

needed for testing this hypothesis.
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During summer 2017 Chinese icebreaker RV Xuelong sailed from the Sea of Japan to Fukushima Dai-ichi 

nuclear power plant (FDNPP), Bering Strait and through the Artic Ocean to the Fram Strait and finally to the 

Nordic Seas. 129I (T1/2 = 15.7 × 106 years) and 137Cs (T1/2 = 30.17 years) were collected in 61 surface 

stations and 23 profiles in both North Pacific and Arctic Ocean. 129I was measured at the CNA in the 

University of Sevilla by AMS, and 137Cs results were presented in 1.  

It is well known that most of the 129I discharged by the nuclear fuel reprocessing plants (NFRP) of Sellafield 

and La Hague travels through the North Sea, along the Norwegian coast into the Arctic. However, not many 

data are available on how this 129I is transported into the Pacific Ocean. In the Pacific, significant amounts of 

radioactive material, including 129I and 137Cs, have been released to the environment from Fukushima Dai-

ichi nuclear power plant (FDNPP) after the tsunami occurred on March 11th, 2011.  

Here we use 129I and 137Cs as dual tracers, together with the 129I/137Cs ratio. This study focuses on the 

Bering Strait, where the releases from FDNPP (Pacific) and European NFRP (Atlantic) converged. FDNPP 

releases were tracked through the Bering Strait into the Arctic Sea, while NFRP signal tracked the inflow of 

the Arctic in the Pacific Ocean.   

In the Pacific, the concentrations of 129I in the vicinities of Fukushima were updated (9.68·106 - 4.83·107 

at·kg-1) in 2017. 129I and 137Cs concentrations over the global fall out reference values were detected in the 

transect from the Sea of Japan to the Bering Strait. According to the end-member analysis, these values 

correspond mainly to FDNPP releases, but there is a small contribution of 129I from NFRP in the Bering Sea, 

associated to a small inflow of the Arctic into the Pacific Ocean. This is confirmed by the 129I/137Cs ratios 

of the stations inside the strait (2.07-41.07) and in Chukchi Sea and Beaufort Gyre (27.41-567.07).   

As expected, 129I logically decreased from the Arctic to the North Pacific Oceans following the NFRP 

signal. The minimum 129I concentration in both oceans (5.96·105 at·kg-1) was found in the Bering Strait, at 

1500 m. It corresponds to the lowest value associated to global fall-out and indicates the low influence of the 

NFRP in this Arctic region. A distinctive maximum of 137Cs (1 Bq·m-3) was found in the Chukchi and 

Beaufort Seas indicating the presence of FDNPP, emissions in the Artic Ocean. The 129I/137Cs ratio (2.07-

41.07) in Bering Strait values lays among the FDNPP (3.88-26.44) and European NFRP (75.75-1330.1) 

signal. According to the water circulation time scale in the Pacific this 137Cs signal corresponded to the 

releases from Fukushima accident in 2011. The tracking of 137Cs and 129I/137Cs signals through the Arctic 

in the following years could be used to study the dynamics of the Pacific inflow into the Arctic.  

1 Huang, D., Lin, J., Du, J. and Yu, T., Environ. Pollut., 256, 113386, 2020. 
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Iodine-129 is a fission product of uranium and hence has a pre-anthropogenic background as well as 

also being produced and released by atmospheric nuclear weapon tests. However, the major 

contributors to its inventory are nuclear fuel reprocessing plants in the Northern Hemisphere. In this 

work we present concentration measurements of 127I and 129I in rainwater samples from several 

stations along Argentina (latitudes between 25° S and 55° S) for studying the distribution patterns 

and potential sources of 129I in the Southern Hemisphere. Measured 129I levels, clearly above 

natural background and nuclear weapon tests, can be explained by the injection of 129I discharged 

from nuclear fuel reprocessing plants in the Northern Hemisphere into the Southern Hemisphere. 
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Hydroxyl, OH, is the main tropospheric oxidant and determines the lifetime of methane and most 

other trace gases in the atmosphere, thereby controlling the amount of greenhouse warming 

produced by these gases. Changes in OH concentration ([OH]) in response to large changes in 

reactive trace gas emissions (which may occur in the future) are uncertain. Measurements of 14C-

containing carbon monoxide (14CO) and other tracers such as methyl chloroform over the last ≈25 

years have been successfully used to monitor changes in average [OH], but there are no 

observational constraints on [OH] further back in time. Reconstructions of 14CO from ice cores 

could in principle provide such constraints but are complicated by in-situ production of 14CO by 

cosmic rays directly in the ice. Recent work in Antarctica and Greenland shows that this in-situ 

component would be relatively small and can be accurately corrected for at sites with very high 

snow accumulation rates. A joint US and Australian team sampled and measured firn air and ice at 

Law Dome, Antarctica (2018-19 season, site DE08-OH, 1.2 m a-1 ice-equivalent snow 

accumulation), to a maximum depth of 240 m. Trapped air was extracted from the ice using an on-

site large-volume ice melting system. Preliminary comparisons of methane measured in the samples 

to existing ice core records and atmospheric measurements suggest ice core air sample ages 

spanning from the 1870s to the early 2000s. Firn-air samples from the snow surface to 81 m depth 

capture air from the early 2000s to present. Analyses of [CO] and halocarbons in the samples show a 

relatively low and stable procedural CO blank and demonstrate that the samples are unaffected by 

ambient air inclusion. 14CO analyses in these firn and ice core air samples have been successfully 

completed. Corrections for in-situ 14CO production, validated against direct atmospheric 

measurements for the more recent samples, have allowed us to develop a preliminary 14CO history. 

This history will be interpreted with the aid of the GEOS-Chem chemistry-transport model to place 

the first observational constraints on the variability of Southern Hemisphere [OH] since ≈1870 AD. 
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Response of marine based sectors of the Antarctic Ice Sheet (AIS) to projected warming remains a 

significant uncertainty in sea level rise projections. The aim of this project is to provide 

understanding of past mechanisms and feedbacks of ice sheet change, and to reduce uncertainty in 

projections of future change. We extend the satellite record of ice sheet change by targeting strategic 

locations around the margins of the Ross Ice Shelf, which is responsible for buttressing large sectors 

of the marine-based West AIS. At these locations, glacial sediments deposited on nunataks adjacent 

to dynamic ice margins record the transient evolution of ice thickness throughout the Holocene 

period. Here, we focus on the Byrd Glacier, which drains 10% of the East AIS by area and 

contributes ~20% of the total mass of the Ross Ice Shelf. At Lonewolf Nunataks along the upper 

Byrd Glacier, our cosmogenic surface exposure ages constrain (i) past rates of ice thinning; (ii) total 

magnitudes of ice elevation change; and (iii) the absolute timing of ice discharge and thinning 

events in these sensitive regions. In this presentation, we will review the existing knowledge of 

Transantarctic Mountain outlet glaciers and present new data from our 2019-20 season along the 

upper Byrd Glaciers. Comparing our data to recent regional-scale ice sheet model simulations of the 

last deglaciation, we observe a distinct time lag between modelled thinning and our data-constrained 

thinning history. Our new data-model comparison will inform high-resolution, sector-scale 

numerical glacier model experiments, in which we seek to determine drivers of ice sheet thinning 

and retreat. 
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To discuss 14C variability in corals, a high-precision age model is a critical component of the study. In 

previous coral-based investigations, coral skeletal bands are often used to establish age model. Summer and 

winter in each year can be distinguished from the dark and light coral bands on X-ray photo, because dark 

bands often reflect high-density growth in summer and vice versa.  

However, the age model determination based on only coral bands counting may not be able to provide 

satisfactory precision. For example, Bautista VII et al. (2016) established the age model by coral growth band 

counting, though it was later testified to shift ~7 years from the actual ages according to their following 

analysis using X-ray computed tomography (Bautista VII et al., 2021). 

Here we propose a rapid and precise method, coupling coral growth band counting using X-ray photo and 

Sr/Ca measurement using Inductively coupled plasma atomic emission spectroscopy (ICP-AES) to establish 

precise and high-resolution age model in coral-based study. Sr/Ca is a reliable proxy for sea surface 

temperature with insensitivity to variations in coral skeletal growth rate (Fallon et al., 2003; Hirabayashi et 

al., 2013; Kawakubo et al., 2014), so summer and winter (the timing with the highest and lowest 

temperatures) can be distinguished by peaks in Sr/Ca variation even when using corals with low growth rates. 

We used the Porites sp. collected from Kikai Island, Japan. The subsampling of coral powder used in this 

study was conducted continuously at 400 µm interval along the major growth axis (i.e. 25 samples per year in 

average). Since our coral was subsampled at a fixed interval, each sample was corresponding to the position 

on the X-ray photo according to the distance from the top, so each peak in Sr/Ca matched the corresponding 

year. 

Coral Sr/Ca were measured using ICP-AES (iCAP 6300 series, Thermo Fisher Scientific). In ICP-AES 

measurement, a pre-test was firstly conducted with standard sample Jcp-1 (Okai et al., 2002), to select a 

proper condition for Sr/Ca measurement using 100-150 μg coral powder. 

Sr/Ca values in 1947-1982, which were obtained from this study by ICP-AES, were well correlated with 

those in Kawakubo et al. (2017) measured by both ICP-MS and LA-ICP-MS (a method which includes more 

information and has higher accuracy) with a correlation coefficient of 0.9488 (p＜0.001, n=72). 

Combination of coral growth band counting and Sr/Ca ICP-AES measurement could be a lower-cost and hi-

precision alternative for establishing an age model in coral-based study. 
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Radiocarbon dating can be applied to many sample materials, but ages achieved from varying sample types 

from a contemporaneous depositional setting can show age differences of up to several thousand years. The 

offset between these ages (here after called δage) is well documented, especially for bulk sediment ¹⁴ C 

dating (e.g. Raymond and Bauer, 2001), but limited studies have investigated the causes for down core 

variability in δage. Studies thus far have illustrated that changes in δage can shed light on processes that may 

alter depositional settings, such as changes in past climate, sea level variability (Ishiwa et al., 2021; 

Yokoyama et al., 2019), and intensity of monsoon events (Nakamura et al., 2016).  

This study examined two shallow ocean sediment cores sourced from the Seto Inland Sea off the coast of Ube 

city, Yamaguchi prefecture, Japan, sampled within 50m of each other. Both cores were comprised of 

predominantly silt to silty clay, with limited sections of clay- and sand-based facies. The cores were 

subsampled for bulk sediment and shell specimens, which were utilized in radiocarbon dating and CNS 

chemical ratio analyses. Shell based ¹⁴ C ages from upper ~1.25m of both cores exhibited relatively rapid 

changes in age from early to late Holocene age (1.2 ka cal AD to 8.2 ka cal BP), whereas downcore sections 

displayed slower changes in ages from both shell based (7.1 ka cal BP to 8.3 ka cal BP) and bulk sediment 

based (8.8 ka cal BP to 10.4 ka cal BP) ¹⁴ C ages. δage values calculated between shell and bulk sediment 

based ¹⁴ C ages ranged between 0.7 ka to 2.2 ka, and C/N ratios varied from ~9 to 21.  

Relatively slow changes in ¹⁴ C ages revealed slower sedimentation rates downcore in both cores, in contrast 

to increased sedimentation rates revealed by relatively rapid changes in upcore ¹⁴ C ages. Sedimentation rates 

and their corresponding ¹⁴ C ages align with sea-level rise and fall associated with the Holocene High Stand 

(from between ~7 ka to 4 ka; Yokoyama & Purcell, 2021). δage between shell and bulk sediment ¹⁴ C ages 

vary in downcore sections, with changes caused by relative increases in ¹⁴ C sediment ages. These shifts 

align with increased C/N ratio results, which combined with C/N ratio vs δ¹³C analyses suggest that changes 

in δage correlate to periods of increased land-sourced sedimentation. Increases in upcore ages from shell 

based ¹⁴ C dating are interpreted as sediment reworking due to shallow ocean bottom erosion. In addition to 

locally constraining the relative timing of sea transgression and regression during the Holocene High Stand, 

this study highlights the need to understand changes in the depositional setting to accurately represent ages of 

deposition. 
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The iconic African baobab (Adansonia digitata L.) is endemic to the arid savanna of mainland 

Africa. In 2005, we initiated an extended research project to clarify several controversial aspects 

regarding the age, growth and architecture of the African baobab. 

Namibia is one of the African countries with the highest number of baobabs, which have different 

local abundance and distribution in its 12 regions. The highest number and density of baobabs can 

be found in the Omusati region (26,573 km2), in the north-central part of Namibia. According to a 

survey, the mean density of  baobabs in Omusati is 6.7 trees/ha, which corresponds to a total number 

of 17.8 million individuals. 

Our research in Omusati identified a number of 11 superlative baobabs, with a circumference of 

over 20 m, out of which 6 are located in and around Outapi, 3 in Onesi and one each in Tsandi and 

Okahao. The high density of baobabs and the high number of superlative individuals is also due to 

the large areas with sandy soils, rich in sodium and calcium.  

Outapi, located close to the border with Angola, which is the capital of the Omusati region, hosts 6 

superlative baobabs in an area of less than 10 km2. The most famous is the Ombalantu baobab, 

which is part of a national heritage site. Here we present the investigation and the radiocarbon dating 

results of the 4 largest and oldest baobabs of Outapi, i.e., the Big Baobab of Outapi (girth 31.01 m), 

the historic Amadhila baobab of Anamulenge (25.33 m), the historic Ombalantu baobab (24.60 m) 

and the Market Toilet tree (23.05 m). All these superlative baobabs exhibit a closed ring-shaped 

structure with a false cavity inside. They are all multi-stemmed, with several normal and false stems. 

The false stems, which emerge from an adjacent normal stem, act as anchors in sandy soils. Thus, 

the Big Baobab consists of 8 stems, the Amadhila baobab has 11 stems, the Market Toilet tree is 

composed of 4 stems and the Ombalantu baobab is constructed of 7 stems. These stems may have 

different ages and belong to several generations. The oldest dated sample had a radiocarbon date of 

820 ± 17 BP corresponding to a calibrated age of 780 ± 10 calendar years. It was extracted from the 

damaged false cavity of the Big Baobab of Outapi. According to the radiocarbon results, the four 

baobabs exhibit ages between 600 and 850 years. Unfortunately, the historic Amadhila baobab of 

Anamulenge collapsed and died in April 2021. 

Certain wood samples which are radiocarbon dated will be investigated by stable isotope analysis 

for a climate reconstruction in the area over the past 600-750 years. 

The research was funded by the Romanian Ministry of National Education CNCS-UEFISCDI under 

grant PN-III-P4-ID-PCE-2020-2567, No. 145/2021. 
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In Australia the majority of tropical and subtropical regions lack long-term instrumental climate records. 

Paleoclimate reconstructions from tree rings provide one alternative but very few dendrochronological 

investigations have so far been undertaken.  Early assessments of mainland Australian tree species were 

discouraging due to the high prevalence of anomalous ring boundaries. Some species, however, were seen as 

more favourable than others including those in the Araucariaceae family which is common along the 

subtropical-tropical Australian east coast. These trees are longer lived than many other species in the region 

and contain growth rings known to be annual in nature and responsive to climatic conditions. There is 

however, a heavy prevalence of anomalous ring boundaries in species from this family which must be 

accounted for when dating these species. 

Here we describe the tree-ring characteristics and growth response from two stands of Hoop pine (Araucaria 

cunninghamii) trees located in subtropical and tropical Queensland, Australia (regions known for 

experiencing extreme hydroclimatic events). Confirmation of annual growth driven by moisture sensitivity 

was determined using radius dendrometers on four trees in Lamington National Park (c. 28º S). Tree cores 

were collected from both the Lamington stand as well as a stand at Hidden Valley near Paluma, Queensland 

(c. 19º S). Ring-width assessment showed the presence of false, faint, locally absent, and wedging rings in 

both sites.  Results of bomb-pulse radiocarbon dating of selected single tree rings demonstrated that trees 

from this species can fall into one of three categories: A – those with locally-absent rings around the 

circumference of the trees, B – those where false rings were observed, and C – those with many wedging and 

locally-absent rings. Only trees in the first two categories were able to be included in the master chronologies. 

Traditional dendrochronological analysis with age validation by bomb-pulse radiocarbon dating allowed for a 

robust ring-width chronology from 1805-2014 CE to be developed for the Lamington National Park site. 

Growth-climate analysis of the master tree-ring chronology determined that the strongest environmental 

correlation was to wet season drought conditions. The strength of this response was compared to local and 

regional drought indices as well as to a long-term drought reconstruction. The combined analysis led to the 

development of a 200-year drought reconstruction for the region which shows influences from both the El 

Niño Southern Oscillation and the Interdecadal Pacific Oscillation.
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Introduction 

Life in Antarctica is living in the extreme. To survive there, life must be resilient to sub-zero 

temperatures, high levels of damaging ultraviolet and solar radiation, strong winds and water-

limiting environments. In this harsh continent where water is locked up as snow and ice for most of 

the year, mosses are the dominant plant form. Like many living things, these small plants rely on 

liquid water to survive. The amount of potential water that is available to drive growth, distribution 

and survival of Antarctic flora is strongly influenced by the changing climate, especially 

temperature, precipitation and winds. However, meteorological climate records in most of the 

biologically diverse regions in Antarctica are sparse and limited to a few decades or less. In these 

areas, there is an increasing need for local climate proxies. We show that Antarctic moss species can 

be used as living proxies for local water availability through preserved stable carbon isotopes 

captured in cellulose.  

Methods and Results 

Using accelerator and isotope ratio mass spectrometry techniques, we obtained radiocarbon ages and 

δ¹³C signatures along 26 cores of long shoots of moss collected from the Windmill Islands, East 

Antarctica and South Shetland Islands in the Maritime Antarctic. AMS radiocarbon results showed 

that these once living cores are up to 500 years old. The five moss species studied grew at different 

rates; the slowest species grew at less than 1 mm/year while the fastest achieved 8 mm/year. These 

moss cores provide a high-resolution record, at annual to decadal scales, of their microclimate. Our 

results also reveal that growth patterns of these Antarctic plants are dependent on local moisture 

environments. Trends in δ¹³C signatures indicate microclimates in these regions are drying. 

Conclusion 

This work suggests that mosses have considerable potential as climate proxies by providing a 

temporal and spatial history of microclimate in Antarctica. Applying these measures will allow us to 

determine which terrestrial sites are at risk of the negative impacts of climate change in order to 

inform critical conservation efforts in a rapidly changing environment.
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The investigation of water dynamics change in the Sea of Japan caused by the recent global 

warming is essential for forecasting the response of ocean circulation with climate change. 

Anthropogenic ¹²⁹ I (half life = 15.7 million years) produced from the thermal neutron fission, is 

dominated by release from nuclear fuel reprocessing plants in the Europe and supplied at the Sea of 

Japan via atmospheric deposition and surface runoff. The long-lived ¹²⁹ I is expected as an oceanic 

tracer of surface and vertical circulations in the Sea of Japan. This study aimed to illuminate the 

atmospheric deposition flux of ¹²⁹ I in the Sea of Japan through the monthly monitoring of ¹²⁹ I in 

precipitation at Nomi located in middle area of the Sea of Japan side of the Japanese archipelago 

during 2017−2018, by contrasting with the ¹²⁹ I depositions in Tsukuba (Pacific side) about 300 km 

ESE of Nomi and Hirosaki (Sea of Japan side) (Hasegawa et al., 2017) about 600 km NE of Nomi. 

Rainwater samples were collected at each station in Nomi and Tsukuba cities using a funnel placed 

on the buildings of Low Level Radioactivity Laboratory (Kanazawa University) and Tandem 

Accelerator Complex (University of Tsukuba) on a monthly basis from July 2017 to December 

2018. After adding 1 mg of iodine carrier (Woodward old iodine) with an ¹²⁹ I/¹²⁷ I ratio of 1.5 × 

10–¹⁴  to the filtered 200–500 ml rainwater sample, the iodine was isolated by solvent extraction 

with CCl₄ . The purified iodide was precipitated as AgI by adding AgNO₃ . The ¹²⁹ I/¹²⁷ I ratio of 

the AgI targets was measured using the AMS system at the Tandem Accelerator Complex, 

University of Tsukuba. A terminal voltage of 5 MV and a charge state of 5+ were chosen for 

acceleration and detection. The measurement ratios were normalized against the S-Purdue (Z94-

0597) reference material, which had an ¹²⁹ I/¹²⁷ I ratio of 8.378 × 10–¹² and was provided by the 

Purdue Rare Isotope Measurement Laboratory at Purdue University, USA. Stable iodine (¹²⁷ I) in 

the rainwater was measured by an ICP–MS. The original ¹²⁹ I/¹²⁷ I ratios and ¹²⁹ I concentrations in 

the rainwater were calculated using ¹²⁹ I/¹²⁷ I ratio from AMS and ¹²⁷ I concentration from ICP-MS. 

The overall dissolved ¹²⁹ I concentrations in rainwater varied from 18.3 to 326 nBq/L (mean 129 

nBq/L) at Nomi and from 32.7 to 223 nBq/L (mean 134 nBq/L) at Tsukuba. Mean monthly 

deposition fluxes of ¹²⁹ I during 2017–2018 were in the range 0.144–1.73 µBq/m²/day at two sites 

(mean 0.834 µBq/m²/day at Nomi and 0.488 µBq/m²/day at Tsukuba), about one-third to one-half of 

the mean values observed at Hirosaki (1.28 µBq/m²/day) (Hasegawa et al., 2017). Clear seasonal 

variations of ¹²⁹ I depositions were found at the Sea of Japan side (Nomi and Hirosaki), with the 

higher levels being recorded in winter (November to February). These latitude and seasonal 

dependences revealed that the deposited ¹²⁹ I at the Sea of Japan side was mainly transported by the 

prevailing northwesterly winter monsoon from higher latitude area of the North Hemisphere.
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During interglacial conditions in Marine Isotope Stage (MIS) 5, outlet and alpine glaciers in the Dry 

Valleys region, Antarctica, appear to have advanced in response to increased open ocean in the Ross 

Sea. However, the timing and extent of antiphase behaviour between these glaciers and ice in the 

Ross Sea is poorly resolved. Here, we report the antiphase behaviour through retreat of a peripheral 

lobe of Taylor Glacier in Pearse Valley, an area that was glaciated during MIS 5. First, we measured 

cosmogenic ¹⁰ Be and ²⁶ Al in 3 granite cobbles from thin, patchy drift (Taylor 2 Drift) in Pearse 

Valley to constrain the timing of retreat of Taylor Glacier. Assuming simple continuous exposure, 

our exposure ages suggest Taylor Glacier had partially retreated from Pearse Valley no later than 71 

ka. Timing of retreat after 71 ka, until the Last Glacial Maximum (LGM), when Taylor Glacier was 

at a minimum position, remains unresolved. Second, we measured paired ¹⁰ Be and ²⁶ Al depth 

profiles to ~3 metres in permafrost in proximity to the cobble sampling sites at Pearse Valley and 

neighbouring Lower Wright Valley. The ¹⁰ Be and ²⁶ Al depth profiles from both sites show no 

clear exponential attenuation trend which suggest that both deposits are too young for the most 

recent exposure (≥71 ka for Pearse Valley and LGM – early Holocene for Lower Wright Valley) to 

alter the profile, and measured nuclide concentrations are essentially dominated by inheritance. 

Using ¹⁰ Be depth profile data from Pearse Valley we calculate a maximum age of ~100 ka for 

surface layer permafrost formation. The cobble exposure-ages and depth profile constrain surface 

permafrost formation in Pearse Valley to between ~71 – 102 ka, following the retreat of the Taylor 

Glacier from Pearse Valley. These new data are consistent with geochronology from central Taylor 

Valley, and suggest changes in moisture delivery over Taylor Dome during MIS 5c and 5a appear to 

be associated with the extent of the Ross Ice Shelf and sea ice in the Ross Sea. Our ²⁶ Al/¹⁰ Be 

concentration ratios for all depth profile samples also exhibit relatively constant and suppressed 

ratios of 4.3 and 5.2 for Pearse and Wright valleys, respectively, indicating that prior to surface 

permafrost formation, these sediments experienced a significant complex prior exposure history. 

Assuming a simple burial scenario, the observed ²⁶ Al/¹⁰ Be ratios are equivalent to a total 

exposure-burial history of ~1.2 Ma, somewhat consistent with the Packard dune field in Victoria 

Valley. Our new data corroborate antiphase behaviour between outlet and alpine glaciers in the Dry 

Valleys region and ice extent in the Ross Sea, and imply a causal mechanism with cold-based 

glacier advance and retreat being controlled by moisture availability and drying, respectively due to 

ice retreat and expansion in the Ross Sea.
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In the last couple of decades, speleothems have provided terrestrial paleoclimate reconstructions 

covering almost all latitudes and a with temporal resolutions varying from seasonal to millennial 

scales. The most important property of speleothems is their capability to be dated via radiometric 

methods. The most commonly used dating method is based on U-series disequilibrium. When this 

method is not applicable, for example, because of multiple sources of 230Th, robust chronologies 

can be acquired via integrating the counting of annual physical and chemical laminae in two-

dimensional maps. This approach may also entail uncertainties related to the exact age of the 

youngest parts of the speleothem, commonly assumed to be actively growing at the time of removal. 

An alternative/complementary method for obtaining accurate age models and/or further constrain 

the age of speleothems that grew in the last circa 100 years is using the radiocarbon “bomb-pulse”. 

However, when comparing the radiocarbon age of speleothems with other contemporaneous 

terrestrial samples which absorb carbon from atmospheric CO2, speleothems show older than 

expected ages. That is due to the contribution of ‘radioactively dead’ carbon, known as Dead Carbon 

Fraction (DCF), derived from 14C-depleted material from bedrock and aged soil organic matter. 

Yet, a thorough understanding of DCF variations in speleothems potentially generates reliable 

chronologies.  

Relatively young Tropical Pacific stalagmites are commonly difficult to date with the U-series, and 

radiocarbon is, potentially, the best dating method.  We studied stalagmites Pu17 and Nu16, 

retrieved from Pouatea and Nurau caves in Atiu, the second largest island from the southern group 

of the Cook Islands in the South Pacific. Both were studied with the aim to construct robust 

radiocarbon chronologies and attain information about the hydrogeology of the caves. These caves 

are expected to provide an excellent opportunity for radiocarbon dating because the rock burden 

above caves is thin (4 to 8 m), characterized by high porosity, and a limited and patchy soil cover is. 

This ensures rapid transmission of surface climate parameters into the cave. Rapid transmission of 

rain signal into the cave reduces the interaction between rainwater and bedrock, thus, minimizing the 

contribution of bedrock-derived dead carbon, which is crucial for constructing accurate and robust 

chronologies. 

Forty samples from the top portions of Pu17 and Nu16 were analysed for 14C using the VEGA 

AMS Facility at ANSTO. By modelling the soil carbon pools, we evaluated the age distribution of 

soil carbon above the cave. Results indicate a young epikarst carbon pool (younger than 22 years) 

for both Pu17 and Nu16, which translates into less than 4% DCF contribution. Radiocarbon 

chronologies of the two stalagmites show a sharp and relatively early bomb peak at ca. 1970 CE. 

The radiocarbon bomb-pulse allows to anchor chemical lamina counting and obtain accurate 

chronologies for modern speleothem and thus obtain robust paleorainfall records for the climate-

vulnerable south Pacific Island communities.
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Gastropods are utilized to infer paleoclimate variability due to the preservation and incorporation of 

stable isotopes (δ18O and δ13C) in their aragonite shells. Analyses along the growth axis of larger 

gastropods have been suggested to contain high-resolution records of local seasonal climate 

variability and the organism’s biological life cycle. Here a Figuladra bayensis (Biggenden Banded 

snail) shell was collected shortly after death from Coalstoun Lakes National Park, Queensland, 

Australia. A total of 200 samples were collected for δ18O and δ13C analyses and an additional 8 

radiocarbon dating samples were collected along the growth axis from the apex to the aperture. 

Results from our work indicates that the Biggenden Banded snail lived ~4.4 years, with evidence of 

two aestivation (dormant stage) periods during the dry, cool winters. As a result, its growth rate was 

episodic with the highest rates of ~90 mm/yr occurring shortly after large rain events. The δ18O and 

δ13C variation in the shell is closely related to total rainfall, diet and physiological changes. To our 

knowledge this is the highest resolution isotopic and radiocarbon dated study on a modern terrestrial 

snail, allowing the nuances of the stable isotope record to be more clearly interpreted and therefore 

used as a palaeoenvironmental proxy.
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Mollusks incorporate radiocarbon and uranium into their skeleton. Radiocarbon dating of mollusks 

are widely used in paleoclimatology and archeology, while uranium-thorium (U/Th) dating is 

generally difficult to provide reliable age using mollusks. However, several recent studies suggested 

that the U/Th dating potential using marine bivalves in Mediterranean Sea (Rowe et al., 2015), 

Caspian Sea (Arslanov et al., 2002) and Korea (Cheong et al., 2006). These studies have 

investigated limited mollusks species and regions. Therefore, the uranium uptake process into 

mollusks shell and the criteria of choosing the mollusks species for U/Th dating have not been 

understood.  

In this study, we investigated the distribution of radiocarbon and uranium in mollusks, including the 

calcified opercula of Turbo sazae Fukuda, Turbo marmoratus and Tridacnina sp. collected from 

Kume Island, Ryukyu region and Chiba, Japan. We measured high-resolution radiocarbon and 

uranium concentration using single stage AMS (Yokoyama et al., 2019) and laser-ablation ICP-MS 

in Atmosphere and Ocean research Institute, The University of Tokyo, respectively. Our results 

showed that uranium in opercula of modern Turbo sazae Fukuda and Tridacnina sp. were unevenly 

distributed. The uranium concentrated in the center of opercula of Turbo sazae Fukuda and in the 

hinge and outer layer of Tridacnina sp. Those concentration were 1000 times-less than that in coral 

skeletons, which are widely used for U/Th dating. The uranium in the calcified opercula of 

Holocene (1 ka BP) Turbo marmoratus was also unevenly distributed but concentrated area in the 

opercula was different from that of the modern samples, which suggested exchange uranium after 

they were deposited. We will also discuss the possibility of U/Th dating and reconstruction of 

seawater mass mixing based on radiocarbon measurement using mollusks.  
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The inter-reef Halimeda algal bioherms of the northern Great Barrier Reef (GBR) have accumulated up to 25 

m of positive relief and up to four times greater volume of calcium carbonate than the nearby coral reefs 

during the Holocene. Covering > 6000 km² on the continental shelf, the Halimeda bioherms represent a 

significant contribution to the development of the northeast Australian neritic carbonate factory and 

sedimentary archive of post-glacial environmental changes. However, the geochronological record of 

initiation and development of the Halimeda bioherm carbonate factory throughout the Holocene was poorly 

constrained and based on very few radiocarbon dates, considering their vast area. Additionally, the main 

source of nitrogen (N) fuelling the productivity of these biogenic structures had not been traced 

geochemically, and there was no understanding of any temporal variation. 

 A total of 63 samples of calcium carbonate Halimeda and foraminifera grains, mollusc shells, and bulk soil 

were  dated by ¹⁴ C AMS using the VEGA facility at the ANSTO Centre for Accelerator Science. Changes in 

the terrestrial vegetation community were determined from palynological analysis at the University of 

Queensland. Nitrogen isotopes were measured on a subset of 27 Halimeda samples using isotope ratio mass 

spectrometry (IRMS) at the Centre for Coastal Biogeochemistry at Southern Cross University. Using the 

persulfate-denitrifier method previously developed for foraminifera and coral skeletal material, nitrogen 

bound within the Halimeda skeletal organic material (SOM) was targeted. This allowed for fossil samples 

down-core to be analysed, thus providing a 5000-year record of Halimeda δ¹⁵ N-SOM.  

A temporal sequence of facies transitions that record terrestrial and marine environmental changes over a full 

sea level cycle from the Last Interglacial, to Last Glacial Maximum (LGM) and deglacial, to transgressive 

estuarine sediments and shallow marine carbonates was reconstructed. Halimeda growth and carbonate 

deposition had established by 11,143 (+237/-277) cal. yr BP, just ~450 years after the marine transgression. 

The Halimeda carbonate factory was productive at least 2100 years earlier than Holocene coral reefs in the 

study area. Our results provide the first direct in-situ measurements of Halimeda bioherm ages from at or near 

the Holocene/Pleistocene boundary, recording the timing of bioherm initiation in response to post-glacial sea 

level rise.  

The average Halimeda skeletal δ¹⁵ N-SOM was 6.28 ± 0.26 ‰, consistent with δ¹⁵ N-NO₃ - from western 

tropical South Pacific (WTSP) thermocline waters, geochemically validating shelf-break upwelling of an 

oceanic N source. From 5000 to 2000 cal. yr BP, Halimeda δ¹⁵ N-SOM decreased by 1-2 ‰, reaching a 

minima of 5.5 ‰ that persisted for almost 1000 years. The Halimeda δ¹⁵ N-SOM variation reflects changes 

in regional climate and intensified El Niño activity and is consistent with other regional climate proxy records 

at this time. Thus, the inter-reef Halimeda algal bioherms of the GBR are an important carbonate ecosystem 

that record a >10,000-year near-continuous record of northeast Australian Holocene oceanographic and 

environmental changes in response to sea level and climatic drivers, potentially filling spatial and temporal 

gaps not covered by coral and other proxies. 
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Introduction 

Fire has long been a familiar and important part of Australian landscapes. However, anthropogenic climate change has 

heralded major shifts in fire regimes, negatively impacting ecosystems. These effects are expected to worsen in coming 

years, but there remain difficulties with projecting fire regime trajectories and their environmental impacts, in part due to 

a lack of data on centennial to millennial timescales. Uncertainties remain concerning the independent effects of climate 

and human impact on bushfires, and the long term impacts of fire on both terrestrial and aquatic ecosystems. 

Aims 

This study aims to address these uncertainties by returning to Lashmars Lagoon, Kangaroo Island, a site of pioneering 

palaeoenvironmental research in South Australia that has been overlooked in recent decades. Kangaroo Island presents a 

fascinating case study, due to the putative abandonment of the island by ancient Aboriginal populations ~ 2,500 years 

ago. As such, it represents a unique opportunity to study the impact of cessation of Aboriginal management practices on 

ecosystems prior to European invasion. 

Methods 

We collected a ~ 7.5 metre long sediment core from Lashmars Lagoon, which we expected, from the work of previous 

studies, to span the past 5,000 years. We are combining multiple traditional and novel palaeoecological and geochemical 

proxies to infer both fire, catchment and ecosystem variability, augmented by an age model based on Pb-210, Pu 

isotopic profiling and C-14 dating. 

Results 

Our preliminary age model determined our core to span the past ~ 7,000 years, an adjustment to previous estimates. Our 

model is based on the radiocarbon dating of 6 plant macrofossils, 2 pollen samples and 1 shell. The pollen dates concur 

well with the plant macrofossils. The shell demonstrates an older age than the other samples from a similar horizon, a 

'reservoir effect' that is expected from the integration of older carbon into the sample.  The model also integrates 15 Pb-

210 dates from the uppermost 30 cm, verified by the establishment of a nuclear bomb testing peak from Pu isotopic 

profiling. The broad peak detected in the Pu profile is also worthwhile of mention. Further interrogation of this 

phenomenon could be useful to infer certain processes the uppermost sediments, such as bioturbation, lateral leaching of 

Pu in the sediment or disturbance from the coring process. Overall, the age model indicates a constant rate of 

sedimentation approximately 1 mm/yr across the entire length of the, a somewhat surprising result given the 

considerable variation in sedimentology. 

Conclusions 

The development of a robust age model is integral to the interpretation of environmental, geochemical and climatic 

proxies at Lashmars Lagoon, South Australia. Importantly, the better constraint of our age model improves certainty 

around the timing of the human exodus from Kangaroo Island and the resultant discontinuation of Indigenous fire 

management.  
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Secondary Organic Aerosols (SOA) can be a major component of atmospheric PM.2.5 pollution, 

emitted from natural and anthropogenic sources. SOA is formed by the oxidation of volatile organic 

compounds (VOC) which have biogenic and anthropogenic sources. Measurement of the 

radiocarbon activity of SOA allows to discriminate between these sources, as biogenic sources have 

a near-modern activity and anthropogenic sources are generally depleted in ¹⁴ C. As part of the 

Sydney Particle Study [1,2], aerosol samples were collected on quartz filters using a high volume 

sampler fitted with a PM2.5 size selective inlet during the summer months of 2011 and autumn 

months of 2012. In order to estimate the apportionment of the SOA sources, we measured the 

radiocarbon content of organic carbon (OC) and elemental carbon (EC) fractions, using the novel 

method described below. 

We combusted strips (90 × 35 mm) of the quartz filters strip inside a quartz tube filled with high 

purity oxygen at ~300 mbar at 375°C to collect the OC fraction and then at 780°C to collect the EC 

fraction. CO₂  gas produced during each combustion was collected in a cold trap at -170°C, 

volumetrically measured and transferred into a Micro Conventional Furnaces (MCF) [3] for 

graphitisation. This method was shown to be reproducible for EC and OC filter densities from the 

same filter. We processed 25 air filters in this way to produce 50 samples for Accelerator Mass 

Spectroscopy (AMS) measurement with an average of 58 µg carbon (range 10 µg to 220 µg). Our 

densities compared well with OC and EC densities obtained using a standard thermal desorption 

method at CSIRO [2].  

We combined the measured radiocarbon activity with sophisticated chemical transport modelling, 

using the EC tracer method [4] to determine SOA. Levoglucosan was used as a tracer to allow for 

biomass burning events. Our results suggested that i) biogenic SOA comprised around 50% of the 

SOA in summer and autumn, ii) higher radiocarbon activities for OC are associated with higher 

SOA concentrations, supporting the model theory [1]  that that biogenic VOCs are an important 

contributor to SOA in the Sydney airshed, iii) the formation of SOA involves both anthropogenic 

and biogenic VOC, iv) the lowest EC and OC radiocarbon activities were for summer mornings, 

indicating high fossil fuel carbon (i.e. vehicle emissions). Afternoons in summer and autumn 

displayed the highest ratios, indicating low fossil fuel carbon. 
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The climatic extremes of the last glacial period (approx.100,000 years ago to 12,000 years ago) and in 

particular the last glacial maximum (LGM, approximately 20,000 years ago) are thought to have exerted a 

significant influence over the current distribution of mesic forest taxa in southeast Australia. However, 

limited taxonomic resolution afforded by fossil pollen has meant that the nature of glacial biotic communities 

remains poorly understood.  

In southeast Australia, pollen-based palaeoclimate reconstructions of the LGM suggest a mostly treeless, 
‘glacial steppe’ environment characterised by cold, dry, windy conditions. But phylogeographic evidence 
suggests that forest taxa persisted widely in southeast Australia, in multiple, disjunct, local refugia. 
Resolving this apparent conflict is the focus of our study.   

Pollen is ubiquitous and virtually indestructible, which makes it remarkably useful for palaeoenvironmental 
reconstruction, particularly in lacustrine or cave environments where sediments accumulate over timescales 
of millennia. But despite its widespread use in palaeoecology, pollen-based reconstructions are limited by 
coarse taxonomic resolution. Pollen of narrow-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 identified to species level, and a majority of the species that 
were present at the LGM still exist today. These improvements to the taxonomic precision of palaeobotanical 
records allow for the use of bioclimatic niche models to quantitatively reconstruct palaeoclimate. Using our 
understanding of fossil species’ modern-day climatic niche, we hope to gain a more nuanced reconstruction 
of the climate at the time of their deposition.  

We sampled for plant macrofossils at a known LGM palynological site in Henty Bridge, Tasmania (Colhoun, 
1985). Using the AMS radiocarbon dating facility at ANSTO, we produced a series of dates which indicate 
that these fossils were deposited at least 10,000 years prior to the LGM, a significant change to what was 
previously known of the site. Bioclimatic niche modelling of these fossil species suggests that, in the period 
preceding the LGM, the climate of western Tasmania was cooler than present by at least 2°C. Moreover, our 
data show clear evidence of species migration in response to changes in climate; some of the species in the 
Henty Bridge assemblage are today confined to higher elevations.   

These results contribute to the globally significant debate around the influence of the Pleistocene climate 

over the generation and maintenance of terrestrial biodiversity, and also to the increasingly urgent discussion 

of the degree of sensitivity of Australian plant taxa to changing climate in general.  
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Methane is a powerful greenhouse gas and has significant roles in the chemistry of the atmosphere. 

Its global concentration has risen by 240 % since 1750 AD. Atmospheric ¹⁴CH₄ is an independent 

and potentially unambiguous tracer of fossil CH₄ emissions from anthropogenic and natural geologic 

sources, however, ¹⁴C from nuclear weapons tests and ¹⁴CH₄ from nuclear power plants complicate 

its interpretation after the late 1950s. Measurements before then rely on air extracted from polar ice 

and firn. Hmiel et al. (Nature, 2020) measured ¹⁴CH₄ in air extracted from firn and ice in Greenland 

and Antarctica and found that the natural global fossil CH₄ source is very small (<6 Tg CH₄ /yr). 

This is inconsistent with bottom-up geological CH₄ emissions estimates (40-60 Tg CH₄ /yr) and 

implies an upward revision of anthropogenic fossil source emissions, emphasising the need for 

further measurements. 

We present new ¹⁴CH₄ measurements of air extracted from the high accumulation site DE08-OH on 

the Law Dome ice sheet in 2018/19, including firn air to 81 m depth and large ice samples combined 

from parallel ice cores to 240 m. Measurements of trace gases confirm that the samples were 

uncontaminated and only minor corrections are required for sample processing. The correction for 

cosmogenic in-situ production of ¹⁴CH₄ is very small at DE08-OH due to its high accumulation rate 

and relatively low elevation. The new ¹⁴CH₄ results compare closely with the previous 

measurements from the other sites. An atmospheric ¹⁴CH₄ history is reconstructed from inverse 

modelling of the combined ice and firn data. The pre-industrial ¹⁴CH₄ level is almost identical to that 

expected from contemporaneous biogenic sources, confirming very minor natural fossil CH₄ 

emissions. ¹⁴CH₄ decreases to a minimum in about 1940 as anthropogenic fossil methane is emitted 

followed by an increase during the nuclear era from 1950 to present. The record since the 1950s 

would allow the evolution of the anthropogenic fossil source to be quantified when improved 

nuclear ¹⁴CH₄ emissions estimates become available. The larger emissions from anthropogenic fossil 

sources implied by this result suggests opportunities for methane emissions reductions. 
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Creating high resolution chronologies in sediment sequences is important for understanding past 

carbon-climate dynamics, including accurately dating the timing of climate events, and calculating 

carbon accumulation changes through time. Here we present >100 ¹⁴ C dates from UNSWs high-

throughput MICADAS (Turney et al. 2021) that help answer key questions about carbon-climate 

dynamics in the Southern Hemisphere. Peatlands from the southern mid-high latitudes have an 

important role in the global carbon budget but are underrepresented in global syntheses due to 

paucity of data. Developing accurate age-depth models from peat sequences is notoriously difficult. 

Outliers are common, with peat being susceptible to issues such as root penetration and in-wash of 

sediment. With careful consideration to site selection (Thomas et al. 2019) and material preparation 

(e.g. sieving out root and rootlet material), the age-depth models presented here demonstrate 

stratigraphic integrity with no evidence of significant outliers, providing robust and detailed 

chronologies to enable a range of scientific questions to be answered.  

To better constrain the understanding of southern peatland dynamics, we collected and radiocarbon-

dated 25 basal peats from across sub-Antarctic islands of the South Atlantic region, doubling the 

existing available data. We then collated basal peat radiocarbon ages from >35°S and analysed their 

temporal and spatial distribution. We find two distinct phases of peat formation, at ~16,000 cal years 

BP and ~13,000 cal years BP, independent of northern hemisphere peat growth. Well-constrained 

age models from these regions (including a 6 m peat sequence with 55 ¹⁴ C dates) show changes in 

carbon accumulation rates that are consistent with these phases. Potential drivers of these phases 

include growth disruption via the Antarctic Cold Reversal, and the latitudinal movement of the 

southern hemisphere westerly winds, with implications for future carbon storage in these under-

studied regions. 
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Radiocarbon  is  a  unique  tracer  for  identifying  the  fossil  fuel  CO2  (CO2ff)  content  in the 

atmosphere since fossil fuels are depleted in the radiocarbon. The measurement of radiocarbon  

content  in  air  can  easily  identify  CO2  produced  by  combustion  of  fossil fuels. The 

radiocarbon content of crop plants can also provide the signature of CO2ff of their growing period 

because plants assimilate atmospheric CO2 for photosynthesis process. The literature indicates that 

India is the one of the largest CO2 emitter in the world.  However,  as  per  literature  survey,  no  

radiocarbon-based  study  of  fossil  fuel CO2 has been reported about emissions from India. A study 

has been initiated through present  measurements  to  determine  the  fossil  fuel  CO2  variations  

across  major  parts of India using radiocarbon measurements in the crop plants.    

A variety of samples in the form of leaves and grains of crop plants (wheat, mustard, rice  etc.)  from  

various  locations  in  India  has  been  collected  for  the  present  study. Radiocarbon measurements 

were performed using a 500kV Ion accelerator (XCAMS: the compact 14C Accelerator Mass 

Spectrometer eXtended for 10Be and 26Al) at Inter University  Accelerator  Centre  (IUAC)  -  

Accelerator  Mass  Spectrometry  (AMS) facility  with  the  precision  between  2  to  3  per  mill  

and  measured  14C/12C  ratios  were converted into Δ14C values and CO2ff values were calculated 

using Δ14C values.    

The  results  focus  towards  the  high  CO2ff  values  from  the  areas  having  largest  coal reserves  

in  India  and  from  the  samples  collected  in  the  vicinity  of  highways.  The studies were further 

extended to look into the effect of sampling different plant organs on  the  CO2ff  values  which  

indicate  that  sampling  of  wheat  grain  in  place  of  wheat leave can introduce an error which is 

slightly higher than the error introduced due to uncertainty  in  the  radiocarbon  measurements.  The  

present  study  emphasizes  that radiocarbon  measurements  can  also  be  used  effectively  to  

monitor  fossil  fuel  CO2 concentrations across India in the absence of continuous measurements of 

CO2.  
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Analysis of radiocarbon in carbonaceous aerosols allows an apportionment of fossil and non-fossil 

(biomass and biogenic) sources of airborne particulate matter.  We measured the ¹⁴ C content of 

black carbon (BC), organic carbon and total carbon in PM2.5 and PM10 aerosols collected  from 

2008 to 2010  at Fukue Island and Cape Hedo on Okinawa Island in the East China Sea to 

investigate the sources of BC from China and surroundings. We also conducted back-trajectory 

analyses for each sampling period to ascertain the source regions of BC. The results showed that on 

average, approximately 60% of the air masses at both sites were delivered from the Asian continent, 

but results from two sites had no apparent relation to the concentrations or ¹⁴ C contents of BC. 

However, the trajectory maps suggest some relationships between BC source regions and ¹⁴ C 

content of BC at both sites. Our data from Fukue showed relatively large contributions of biomass 

burning in mid-winter, and back-trajectory analyses suggest that the source area was as distant as 

Mongolia or Siberia, which showed a clear difference in aerosol sources for the two sites. 
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Subfossil New Zealand kauri (Agathis australis) buried in bogs across Northland, New Zealand, 

provide considerable potential for a continuous high-precision radiocarbon calibration curve that 

extends across the full range of radiocarbon dating. Kauri currently is a significant contributor to our 

understanding of calibration in this Southern region. The preserved samples also offer a unique 

opportunity to reconstruct climate events on multi-millennial timescales with annual resolution and 

carbon concentration. Here we investigate a key site called Waipu, where 40 subfossil trees have 

been crossdated to form 5 floating chronologies. These series cover collectively 6000 years and 

preliminary radiocarbon dating suggests a range of ages from 22,000 to 49,000 years BP. Further 

radiocarbon dating and crossdating of other kauri tree-ring series using the new RingdateR package 

and visual inspection has identified other trees that may cross-date. This suggests it may be possible 

to link the floating Waipu series, forming a continuous chronology.If successful this would form the 

one of the longest subfossil kauri chronologies, with the help of radiocarbon dating. The Waipu 

chronology would form a world-class palaeo-archive for the Southern Hemisphere and provide a 

valuable contribution to future iterations of the international calibration curves.
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The impacts of global mean sea-level rise (GMSLR) are expected to be spatially and temporally complex, 

highlighting the need for well-informed assessments of future change for coastal communities and cities 

around the world. Accurate projections of sea-level rise depend on models that consider past climatic, 

tectonic, and isostatic responses to the transfer of water between the cryosphere and ocean. Records of 

relative sea-level from tectonically stable, far-field regions have the potential to improve understanding of 

past meltwater contributions to GMSLR, informing on models. However, these key regions remain under-

represented within the global atlas of postglacial sea-levels (e.g., Australia). Despite decades of research from 

southeast Australia, considerable uncertainty surrounds whether Holocene sea-level stabilised at present 

levels, fell gradually from a prolonged highstand or experienced multiple small-scale oscillations. This study 

aims to update the mid- to late-Holocene sea-level curve for southeast Australia by incorporating recently 

published data and re-analysing previously synthesised sea-level proxies using protocols from the global sea-

level atlas. The resulting set of radiocarbon dates were calibrated to sideral years against the Southern 

Hemisphere calibration (SHCal20) dataset using OxCAL 4.4. Simply re-calibrating and re-analysing the same 

proxies used to construct the previous sea-level curve, resulted in noticeable shifts in the location and error of 

each individual indicator. This combined with a twofold increase in the total number of data points has 

expanded the lower limit of the pre-existing range (+0.5 m) down to contemporary sea level. This new 

reconstruction primarily aligns with the previous envelope that extends up to a maximum highstand of ~2 m 

between ~8 to 2 ka followed by a gradual fall to present. Merging disparate and imperfect datasets diffuses 

the ability to accurately interpret sea-level change. To refine this sea-level reconstruction, each proxy used is 

objectively critiqued and data with high uncertainties eliminated to produce a curve of higher confidence with 

a more precise envelope. This is of particular importance as much of the available data originate from 

localised, geomorphic studies and not specifically gathered to be used for sea-level reconstruction. With 75% 

of the points removed the curve is reduced to two main proxies, mangrove deposits that capture sea-level rise 

and tubeworm encrustations that document sea-level fall. Together these proxies exhibit a highstand of ~1.8 

m between 7 to 4.5 ka, indicating prolonged meltwater contributions in the mid- to late- Holocene. This is 

incongruous with current regional models and given that these individual pieces of evidence are scattered 

along >500 km of coastline, it appears unlikely that they are anomalous. The preservation of these optimal 

proxies is sparse, highlighting the value of a single, widely distributed proxy that records both rising and 

falling sea-level. This would aid the construction of curves and data-driven models in other far-field regions 

to capture subtle variations in relative sea-level highstands.
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The concentrations of long half lived radionuclides, ¹⁰ Be (half-life = 1.36 × 10⁶  years) and ³⁶ Cl (half-life = 

3.01 × 10⁵  years) in rainwater were measured at the Pacific side and the Sea of Japan side, to discuss the 

regional dependencies of seasonal variation. This study focused on ¹⁰ Be and ³⁶ Cl, which are produced in the 

upper atmosphere via nuclear reactions between cosmic rays and elements in the atmosphere.  

We have collected monthly rainwater samples in Tsukuba city, Ibaraki (36°06’N, 140°06’W) at the Pacific 

side and in Nomi city, Ishikawa (36°25’N, 136°32’W) at the Sea of Japan side. ¹⁰ Be and ³⁶ Cl were 

measured with the accelerator mass spectrometry system at UTTAC (K. Sasa et al., 2018). The 

concentrations of ¹⁰ Be in rainwaters ranged from (6.6 ± 0.3) × 10⁶  to (5.9 ± 0.6) × 10⁷  atoms L-¹ at 

Tsukuba (Jan. 2017 – Dec. 2018), and from (1.9 ± 0.1) × 10⁶  to (4.7 ± 1.2) × 10⁷  atoms L-¹ at Nomi (Jul. 

2017 – Sep. 2019). The concentrations of ³⁶ Cl in rainwaters ranged from (1.5 ± 0.7) × 10⁵  to (2.0 ± 0.1) × 

10⁶  atoms L-¹ at Tsukuba, and from (1.2 ± 0.7) × 10⁵  to (2.6 ± 0.7) × 10⁶  atoms L-¹ at Nomi. The ¹⁰ Be 

and ³⁶ Cl concentrations showed insufficient correlation (¹⁰ Be; correlation coefficient r = 0.3, p < 0.2, ³⁶ Cl; 

r = 0.2, p < 0.6) at Tsukuba and Nomi, therefore it was confirmed that the variations of ¹⁰ Be and ³⁶ Cl 

concentrations had different trend between the Pacific side and the Sea of Japan side. 

The seasonal variations were derived from the monthly averages of ¹⁰ Be and ³⁶ Cl concentrations (Apr. 2004 

– Dec. 2018, at Tsukuba and Jul. 2017 – Sep. 2019 at Nomi). In terms of Nomi, the variation of ¹⁰ Be had a

similar trend with Tsukuba in summer while the ¹⁰ Be concentration was higher than Tsukuba in winter. The

strong north-west wind blows down around the Sea of Japan side in winter, ¹⁰ Be is produced much in polar

atmosphere, hence, the strong wind contains huge ¹⁰ Be, which makes high ¹⁰ Be concentration in rainwater

at Nomi, similar as ⁷ Be (M. Yamamoto et al., 2006 and J. Masarik et al., 2009). The concentration of ³⁶ Cl

in winter was also higher than in summer at Nomi, corresponding to the large ³⁶ Cl production in the polar

regions (J. Masarik et al., 2009). In contrast, ¹⁰ Be and ³⁶ Cl concentration increased in mid-spring at

Tsukuba. The strong stratosphere-troposphere exchange occurs around Japan in spring due to the westerly

wind. The air mass has high concentrations of ¹⁰ Be or ³⁶ Cl in the stratosphere. It is easy to be transported to

the boundary layer. Therefore, high concentrations of ¹⁰ Be and ³⁶ Cl were observed in rainwater at Tsukuba.
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Cosmogenic nuclides are now the mainstay technique for constraining past ice advances in 

terrestrial environments. However, limited erosion of bedrock and recycling of older glacial 

sediments complicates the interpretation of dated records. Where younger deposits or striated 

bedrock surfaces contain nuclides inherited from previous periods of exposure, cosmogenic dates 

overestimate deglaciation by tens to hundreds of thousands of years. This is especially problematic 

in Antarctica, where low erosion rates and cold-based glaciation produce widespread inheritance in 

erratics or bedrock surfaces. Studies using long-lived nuclides such as Be-10 have identified sites 

where <5% of erratics are inheritance-free, making it logistically difficult to measure ice sheet 

retreat. 

To address this issue, the short-lived nuclide in-situ C -14 is being applied in Antarctic deglaciation 

studies. The relatively recent deglaciation across most parts of Antarctica mean inheritance in 

erratics can be detected by discordant Be-10 and C-14 ages. Bedrock may also be dateable using C-

14 if the inherited nuclides decay below measurement uncertainties while ice cover is present. 

However, both these approaches, particularly direct bedrock dating, make assumptions of the 

duration of the glacial advance. 

To test these approaches we measured C-14 in bedrock surfaces from sites across East Antarctica 

between Enderby Land (48oE) and Vincennies Bay (107oE). At each site, the true deglaciation age 

was well established via Be-10 ages on erratics, and in some cases, coincident with the onset of 

biogenic sedimentation in lake and marine basins. We find that the assumption of a long-duration 

Last Glacial Maximum (LGM) is not widely met. The two inland sites appear to have been buried 

long enough to re-set the C-14 signal. However, at least four sites along the East Antarctic coastline 

displayed bedrock surfaces that were saturated with C-14, despite clearly having been covered by 

ice during the early Holocene.  

These results mean that in-situ C-14 ages must be carefully interpreted, especially when used on 

bedrock. Bedrock surfaces that provide discrete ages can be used to indicate that deglaciation has 

occurred since the global Last Glacial Maximum. However, those with saturated surfaces provide 

equivocal results unless supporting evidence can support the expected duration of the LGM. 
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Snow and ice layers in Antarctica have huge and diverse implications on global climatic and 

paleoclimatic phenomena. They not only are involved in global climate changes but also serve as 

cryo-archives providing a lot of key information for paleoclimate communities. Cosmogenic ¹⁰��Be is 

probably one of such information. Cosmic-ray variations and events, which are of geomagnetic, solar 

and other celestial origins, have been intensively investigated using temporal ¹⁰��Be variations 

analyzed in polar ice cores (e.g. Beer et al., 2012). Temporal ¹⁰��Be records are also used to evaluate 

snow accumulation rates of ice cores from inland Antarctica by assuming a fairly constant fallout 

rate of the nuclide within relatively small fluctuations recording the production signals (e.g. 

Cauquoin et al., 2015). However, spatial distribution of ¹⁰��Be in surface snow is scarcely investigated 

and it was reported only by a few studies (e.g. Berggren, et al., 2013). We here present a data set of 

¹⁰��Be in surface snow samples obtained along the inland traverse route of the 59th and 60th Japanese 

Antarctic Research Expedition (JARE). The traverse expeditions were conducted between the coastal 

S16 point (69°02’S, 40°03’E) and the vicinity of the inland Dome Fuji station 

(77°19’S, 39°42’E). The route is almost straight (precisely arc-like) from north to south and from the 

foot of the slope (0.6 km in altitude) to the high plateau (up to 3.8 km in altitude). We took fresh 

snow or fresh drift snow samples in early austral summer (Nov. 12th to Dec. 17th, 2017) in the 59th 

JARE and in mid-austral summer (Jan. 1st to Jan. 19th, 2019) in the 60th JARE. The samples were 

then transported in frozen form to Japan. Sample pretreatments were performed at Hirosaki 

University. Accelerator Mass Spectrometry was employed for the ¹⁰��Be analysis at Micro Analysis 

Laboratory, Tandem accelerator (MALT), The University of Tokyo. The ¹⁰��Be concentrations in the 

samples varied by an order of magnitude from 3.7 × 10³ to 8.6 × 10⁴ atoms/g. Plotted against the 

latitude, the concentrations show a clear southward increasing trend with an upward inflection point 

around 75° S (3.5 km in altitude) for the JARE 59th. On the other hand, for the JARE 60th, such a 

trend is less clear and the concentrations are sometimes significantly higher than those of the 59th 

JARE north of 75° S. We compared our results with a compiled data set of snow accumulation rates 

(SAR) from snow stake measurements along the traverse route during the last three decades 

(Kamiyama et al., 1994; Tsutaki et al., in preparation). The comparison suggests that the ¹⁰��Be 

variations observed in the 59th JARE are largely accounted for by variations of the local mean SAR 

and a possible difference of the ¹⁰��Be fallout rate between the high plateau and the other areas. On

 the other hand, higher ¹⁰��Be concentrations sometimes found in the 60th JARE samples can be 
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