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Objectives

1. To explore or clarify the potential interdisciplinary linkages between SCAROs
research programmes.

2. To establish what relevant data are already available.

3. To set out a plan for acquiring data needed to develop linkages.

Agenda

1. Opening

2. Goals, objectives, and implementation
a. AGCS (John Turner)
b. ACE (Martin Siegert)
c. EBA (Ad Huiskes)
d. SALE (Sergey Bulat)

3. Output and data produced, output and data requested
a. AGCS (John Turner, Paul Mayewski)
b. ACE (Martin Siegert, Rob Dunbar)
c. EBA (Guido di Prisco, Pete Convey)
d. SALE (Sergey Bulat)

4. Long-term monitoring and observatories as a basis for multidisciplinary
measurements, data management and availability
(Taco de Bruin (JCADM), Alessandro Capra)

. Break-out groups will discuss items decided on Tuesday

. Break-out groups report in plenary, discussion

. Conclusions, commitments and report writing

. Closure of the workshop
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Opening

Ad Huiskesopenedhe workshopandwelcomedthe attendeesJohnTurneragreedo
chair the workshopand he and Ad Huiskestook notes.Colin Summerhayesvas
invited to make some introductory remarks. He emphasised the following points:
() interdisciplinarityis importantfor SCARin generalandfor the individual Special
ResearchlProgramme$SRPs)in particular.The Delegates@eetingstressedhe need
for interdiscipliarity, and for crossdiscipline linkagesbetweenthe 5 SRPs,when
adopting the five research programmes in October 2004.

(i) SCARwill reviewthe SpecialResearchProgrammes afew yearstime, usingan
alreadyacceptedeview procedurelt would alsobe necessaryo developa review
procesdor the StandingScientific Groupsandtheir subsidiarybodies(Action and
Expert Groups),andthe first reviewsshouldbe identified at the SSG meetingsin
Hobart.

(iii) if therewas time, the workshop should addressthe issue of the IPY, and
especiallyhow to dealwith proposalsdrom the Antarctic communitythat hadbeen
returned to the proposers for improvement.

(iv) if therewastime the workshopshouldalso considerthe links of SCAR with
science policy matters.

(v) thereis a continuing needto ensurethat to the extent possiblethere is
geographical balance in the membership of each and every SCAR science group.
(vi) theworkshopshouldalsoaddresga) the questionof the extentto which SCARIs
(or could or shouldbe) involved in chemicaland biogeochemicatesearchand (b)
how to give a higher profile to what we do in these areas.

Goals, objectives, and implementation of the Special Research Programmes

a. AGCS
JohnTurnerpresentedhe objectivesandthe scienceplan of the AGCS (Antarctica
and the Global Climate System) programme. The programme comprises four themes:
1. Decadal time scale variability in the Antarctic climate system
2. Global and regional climate signals in ice cores
3. Natural and anthropogenic forcing on the Antarctic climate system
4. The export of Antarctic climate signals
In the discussionthe point was madethat the AGCS programmes ableto provide
other programmeswith information on the likely developmentof the Antarctic
climatein the next100years.In break-outgroupsthe needsof the otherprogrammes
for this kind of datawill be specified.As AGCS alsoincludesoceanographiclata,
marinescientistsaswell asterrestrialscientistanay benefitfrom the researchof this
programme AGCS hasestablishedexternallinks with groupssuchas the World
Climate ResearctProgramme(8limate and CryosphergCLiC) programmein the
field of the cryosphere and the global climate system.

b. ACE
Martin Siegertpresentedhe objectivesandthe scienceplan of the ACE (Antarctic
Climate Evolution) programme.ACE has a long history, having begunlife as
ANTOSTRAT, but differs from ANTOSTRAT in havingmodellingasa focus.The
programmeattemptsto understandhe climate history of the Antarctic andtriesto
link climate history to climate modellingandice sheetmodelling. The programme
focuseson the climatic evolutionof the Tertiary andQuaternaryup to the endof the



LastGlacial Maximum. Five sub-groupf up to 10 peoplein eachhavebeensetup
to coordinateresearchn the differenttime framesof the Tertiary, with a sixth group
focusingon Radio-EchoSounding ACE is integratingprogrammesdocusingon e.g.
ice coreresearctandgeology.ACE canbe helpful to SALE, by providing geological
records.ACE and AGCS should collaborate,as the Last Glacial Maximum is an
importantfeaturefor both programmesACE shouldcollaboratewith EBA, asthe
biologistsmay be helpful in the interpretationof paleontologicaldata, while ACE
may provide EBA with informationon the developmenbf the Antarctic climateon
geological time scales, important for the interpretation of evolutionary processes.

c. EBA
Ad Huiskespresentedhe objectivesandthe scienceplan of the EBA (Evolutionand
Biodiversity in the Antarctic) programme.EBA has five researchfields (work
packages):

1. Evolutionary history of Antarctic organisms

2. Evolutionary adaptation to the Antarctic environment

3. Patternsof geneflow within, into and out of the Antarctic, and consequencef®r

population dynamics: isolation as a driving force

4. Patternsanddiversity of organismsgecosystemand habitatsin the Antarctic,and

controlling processes.

5. Impactof past,currentand predictedfuture environmentathangeon biodiversity,
and the consequence$or Antarctic marine, terrestrialand limnetic ecosystem
function.

He explainedthatEBA needdo collaboratewith AGCSin thefield of climate
modellingandthe developmenbf scenariodor the future of the ecosystemsn the
Antarctic biome.Especiallyin evolutionarystudies he seescloselinks with ACE in
the field of the effects of climate processesn the evolutionary processeof
organismsan the Antarctic. Collaborationsvith SALE arealreadyin progresse.g.in
terms of expectedunusualadaptationresponsesand evolutionary processeof
microbiota likely thriving in the subglacial Antarctic lake environments.

SomeaspectsleservdurthercommentsFor example theimpactof a climatic
changeoften entailscomplexoutcomes:shortageof precipitationor shrinkingice
shelveswould acceleratéherisein temperaturelueto the albedochangepy directly
influencing the enzymeactivity and geneactivity/expressiorwithin cells, climate
changecanaffecteveryaspeciof an organism'sdiology, from cellular physiologyto
food web and habitat. The combinationof isolationand climate changehasled to a
biotarich in endemictaxa,andto a strongcontrastbetweenmarineandterrestrial/
limnetic biotas,from apparentlysimpleecosystemsn landto highly diversemarine
systemson the shelvesandin the deepsea.ln the marinerealmthe challengeis for
organismgo functionat the lowestseawatetemperaturen earth,but whereseasonal
variationsare small. In contrast,on continentalAntarctica,terrestrialand limnetic
organismsmust face enormousdaily and seasonalffluctuationsin temperature,
extensiveperiodsof freeze/thawand of low water availability. Conditionson land
fluctuatedbetweencold and warm during the Tertiary, and terrestrialfloras and
faunaschangedaccordingly After separatiorof Antarcticaduringthe Cretaceousind
Tertiary, the earliestcold-climatemarine faunasare thoughtto be latestEocene-
Oligocene(c. 35 million yearsago).Sincethen,the faunahasbeensubjectto steady
decreasén seawatetemperatur@andincreasingnfluenceof sea-icenearlycomplete
replacementof the fish faunaon the shelf occurred.On land, conditions have
fluctuatedbetweencold andwarm periods,but superimposedby an overall cooling



sincethe Mesozoic,andterrestrialandlimnetic biota, ice-coverandland availability
have changedaccordingly.Areas supportingsuch biotas have beencontinuously
availablefor periodsrangingfrom severalmillion to only afew thousandyears.The
continentalshelvessupporta remarkablydiversefauna.In strongcontrastterrestrial
communitiesarerelativelyimpoverishedpartly the resultof eradicationof almostall

biota at previousglacial maxima.Theyalsodecreasén diversity with latitude. Thus,
patterns of biological diversity are greatly different between land and sea.

An importantfeatureof EBA is to seekanunderstandingf thereason$ehind
thesedifferencesThe studyof biotic historyis linked intimately to tectonic,climatic
andpalaeobiologicastudiesandto biogeographicomparisonsvith otherfragments
of Gondwana.Integrationwith climate and tectonic history is essentialbecause
feedback between the living and abiotic environments have modulated both.

On shortertime-scalesthe Antarctic biota hasalso experienceccycles of
global environmentalchangedriven by periodic glaciations,on which recent
anthropogeniaylobal warming and increasedUV radiationresultingfrom ozone
depletionhasbeensuperimposedRegionalscaleand short-termclimatic variations
appear to have been more frequent and intense in recent years.

Diversity along latitudinal gradients is also important.

Colin Summerhayes pointed out that the newly developing ICED programme
(IntegratedAnalysesof CircumpolarClimate Interactionsand EcosystenDynamics
in the SouthernOcean)shouldprovidea link betweenthe oceanecosystemgart of
EBA and the oceanspart of AGCS. In discussion,the group notedthe needto
encourage research psychrophiic bacteria.

d. SALE

SergeyBulat presentedhe objectivesand the scienceplan of SALE (Subglacial
Antarctic Lake Enviroments) Although the Russiandrilling towardsthe watersof
LakeVostokis the projectmosthighlightedin the programmeof this group,the group
also makesinventoriesof other under-icestructures,developsclean sampling
technologiedor thesestructuresand developsplansfor drilling projectsto reach
othersubglaciallakes,like Lake Ellsworth (WAIS) andLake Concordia(EAIS). He
gavean overview of the stateof the art of the Lake Vostok drilling project. It was
notedthat ACE and SALE could successfullycollaborateon ice sheethistory and
paleoclimatic(in lake sedimentsyecords,EBA could collaboratewith SALE in the
field of evolutionaryandbiogeochemicahssessmendf microrganismgevealedin
these extreme subglacial Antarctic lake environments.

Output, data produced and data requested

The leadersof the four programme®utlinedthekinds of datatheir programmesend
to collect,or thekindsof existingdatathatmaybe usefulfor reanalysisJCADM can
play an importantrole herein bringing togetherand identifying databasesin the
variousbreak-outgroupsthe collaborationsbetweenthe variousprogrammesvere
discussed in more detail.

a. JCADM

The Joint SCAR/COMNAP Committeeon Antarctic Data Managemen{JCADM)
was establishedby SCAR and COMNAP togetherin 1997 to provide SCAR and



COMNAP with datamanagemenéxpertiseand advice. Currently, 30 nationsare
represented in JCADM.

The main task of JCADM is to coordinatethe Antarctic Data Management
System Following the JCADM Termsof ReferenceJCADM hasbeenconcentrating
on
recruiting new National Antarctic Data Centres (NADCS)
assisting those new NADCs by all kind of capacity building activities
advising SCAR and COMNAP on data issues
developing a global inventory of Antarctic and Southern Ocean data set
descriptions: the Antarctic Master Directory (AMD)

The AMD is housedwithin the GlobalChangeMater Directory (GCMD) managedy
NASA. The AMD currentlycontainsover 3800datasetlescriptionsandthis number
is growing continuously.The AMD is alsoincreasinglybeingusedby scientists as
the number of dataset description retrievals (grown to ~500/month) clearly shows.
Building the Antarctic Data ManagemenSystemand the Antarctic Master
Directory for SCAR and COMNAP neverthelessneantthat until now JCADM has
concentrateds efforts at the nationallevel. JCADM wishesto extendits activitiesto
overarchingSCAR projects,andwas askedto do so by the SCAR Executiveat the
meeting in Sofia in July 2005.

The SCAR Executiverequested CADM to nominatedatamanagemenexpertsfor

the Steering Committees of all SCAR Research Programmes (SRP).
JCADM, at its annual meeting in Buenos Aires in September 2005, has nominated
* Kim Finney (AUS B AADC) for EBA

Helen Campbell (UK B BAS) for AGCS

Rob Bauer (US B NSIDC) for ACE

Claudio Rafanelli (IT B IFA/CNR) for ICESTAR

The representative for SALE has yet to be determined

JCADM is actively developingpartnershipsith variousorganizationsandgroups,
therebyestablishingcross-linkageso help answerthe datamanagememeedsof the
SCAR SRPs.

* JCADM is onthe SteeringCommitteeof the SCAR-MarBIN project,the data
andinformationcomponenbf the Censuf Antarctic Marine Life (CAML),
which is an EBA project.

» JCADM is collaboratingwith the InternationalOceanographi®ataExchange
Committee (IODE) in the field of combining and harmonizingmetadata
directories.

* JCADM will assistin building Ocean-READERandIce-READERdatabases
for AGCS andhassuggesteduilding a similar Geo-READERdatabasédor
ACE.

» JCADM is developingpartnershipsvith variousotherorganizationsuchas
CIiC, GBIF, ATS and IPY.

 JCADM will be making presentationso the three SSGsat their meetingsin
Hobart,andgettingfeedbackrom the scientistshereabouthow JCADM may
be made more useful for SCAR science.

b. Geographic Information Systems |



It wasrecommendethattheresultsobtainedwithin SCAR activitieson Placenames,
Map productionandcollection,andGIS systemsmplementatiorbe madeavailableto

all SSGsandSRPs.This could helpto establishcross-linkagedetweerthe SSGsand
SRPs.

JCADM and the Geoscience€xpert Group on Geographiclnformation
(EGGI) were recommendedo cooperateclosely to provide the entire SCAR
community with access to Gl metadata and catalogues.

A two day EGGI meetingis plannedfor Hobart beforethe Open Science
ConferenceThe JCADM Chief Officer is invited to attendin orderto establishinks
and collaboration between EGGI and JCADM.

The SCAR ExecutiveDirector suggestedhat during the threeSSGmeetings
the EGGI chair should explain to eachof the three scientific communitiesthe
interdisciplinary aspects of the Expert Group activities.

c. Geodetic and Geophysical Observatories for Global Change

A knowledgeof Earthandice variations,in termsof movement&anddeformation(the
dynamicsof the EarthOsurfaceandinterior), is essentialinderpinningfor studiesof
Global Changeand Climate Change Thatknowledgecomesfrom geodeticandsolid
Earthgeophysicabbservatoriesgatafrom which needto be integratedwith all other
Earth observing data and information to achieve best results .
Geodeticnetworksallow usto determinecrustaldeformationandsurfacekinematics.
The integrationof surfacemeasurementand subsurfacegeophysicadata,obtained
througha seismologicahetwork,allowsusto studytheinternalstructureof the Earth,
alongwith its seismicityandvolcanism.GPSmeasurementsanbe usedto derivethe
movements of glaciers, ice tongues and ice sheets.

GPSdatacan also be usedto determineatmosphericparametersuch as
precipitablewater. The useof a networkof GPSobservatoriemetworkallows usto
control the quality of results, and the GPS network can even be used for
meteorological data and weather forecasting.

In Antarcticathereis a networkof Observatoriesncluding GPS,VLBI, Doris, Tide
gauge AbsoluteGravity, SeismometerdylagnetometerdMany of theseobservatories
haveoperatedor 20-15years(seethe SCAR web site underGeoscienc&SG).Data
from suchobservatoriesvill find applicationsduringtheIPY of 2007-08. The GOIA
(GeodeticObservatoriesn Antarctica)IPY proposalis specificto Antarctica.The
programmeis connectedtlo POLENET (Polar Earth ObservingNetwork for the
International Polar Year); a more extendedproposalthat spansthe Arctic and
Antarctic.

d. Data and information management

SCAR Data and Information Management were discussed during one of the outbreak
sessions. The group noted that
* there is an increasing need for data archiving and data access and exchange
* SCAR has no data policy
* most (if not all) SCAR science is funded at the national level
 data policies can only effectively be OenforcedO at a national level by funding
agencies and/or national programmes



* careful thought needs to be applied to generate practicable definitions of
OdataO in this context, as the products and needs of different disciplines are not
the same

The group concluded that SCAR needs a data policy based on the same principles as
the data policies of similar organizations such as IOC, WMO and ICSU.

The SCAR data policy should include the following elements:

It will be based on the Antarctic Treaty Article Ill-1c

“Scientific observations and results from Antarctica shall be exchanged and
made freely available”

* Existing national (and international) data policies will be quoted

* It will stress the importance of avoiding data (including specimen) loss and have
procedures in place to manage/curate the data after the end of a project

* It will define data not only as digitally available but also as sample data

* All data should be available for free (although in principle realistic recognition
needs to be included for resource demanding activities such as curation, storage
and transport, in cases where OdataO includes OspecimensO)

* In principle, by default, data should available for general use within the scientific
community immediately after collection. A Pl can exert an embargo on the use of
the data for maximum period of 2 years after collection (however, differences
between metadata and data were also discussed, as well as specific aspects linked
to differences among research fields)

* Mechanisms are needed to acknowledge the country/scientist/funding agency who
collected data and the country/organization which made the data available

* SCAR should be acknowledged where data are collected under a SCAR
programme

The issue of intellectual property rights should not be addressed in the SCAR Data
Policy, since this is an issue that should be addressed at a national level

SCAR is, through several members of the IPY Sub Committee on Data Policy and
Management, involved in the development of the IPY data policy. It is foreseen that
the IPY Data Policy may be used as the SCAR data policy with little or no alteration.
The following timetable was suggested:

Feb. 2006: First draft of IPY Data Policy

End Feb 2006: Final version of IPY Data Policy

March 2006: Acceptance of IPY Data Policy by IPY Joint Committee

July 2006: Discussion of SCAR Data Policy (adapted from IPY Data Policy) by
SCAR SSGs meeting in Hobart

July 2006: Adoption of SCAR data policy by delegates meeting in Hobart.

The SCAR Data Policy will give an excellent example of best practice, which can be
adapted for use at the national level. SCAR should encourage application of the
SCAR Data Policy at all levels, including the SSGs and the SRPs.



SCAR should advocate the implementation of the data policy at a national level by
addressing both the SCAR national committees and delegates and the National
Antarctic Programmes/Funding agencies at the same time.

e. Requirements of the biologists for climate model output

A breakoutgroupconsideredhefields from climatemodelsimulationsthatwould be
of valueto the biological community.Thesemodelswould be run for up to 100years
in the future, with databeing providedfor eachyear. Among the ecologicalfactors
controlling distribution patternsand biodiversity of the modernAntarctic biota, the
mostimportantaretemperaturewateravailability, ice cover,oxygen,light, UVB and
wind. Thesefactorsarenot constantandvary over a rangeof temporalscalesfrom
lessthandaily throughseasonato inter-annual Besidesfishing andintroductionof
alien species,the most important anthropogeniacchangescurrently affecting the
Antarctic are acceleratedjlobal warming andincreasedevels of UVB. Models of
oceanicandatmosphericirculationcanhelp to predicttransportof propagulesnto
(andout from) the Antarctic, establishindinks betweerthe physicalenvironmentnd
geneflow. In the marineenvironmentparriersinclude deep-watetrenchesetween
shelves, and isolating mechanisms include oceanographic fronts and gyres.

The requirementdor the terrestrial,marine and limnological communities
were consideredseparately One potential problemwould be the relatively coarse
horizontalresolutionof the currentgenerationof global climate models,which is
about200km. However,overthe nextfew yearsregionalclimatemodelscoveringthe
Antarctic (andsub-region®f the continent)will be developedhathaveresolutionsof
tensof kilometresand possiblylessthan 10 km. An initial list of the modelfields
requiredis providedin Appendix1. Thefirst datafrom the coarseresolutionmodels
will be providedby July 2006. The RegionalClimate Model will produceits first
results with 2-3 years.

f. Requirements of the biologists for data from ice cores |
A breakout group met to consider this topic. Key points raised were:

a) Ecosystendescription.Ice coringin general(ie from surfacesnow layers,
throughshallowcores,to the deepessuchasVostokor DomeC) providesan
opportunity for ecosystemdescription. This requiresthe inclusion of
chemical/biochemicaassaysthat may not be currently routine in the ice
coring community, but are practicable.A range of nutrients and other
biological indicatorswas drawn up that were consideredpracticablefor
analyses.

b) Does a viable biological community exist in the snow/ice (ie can it be
regardedasantrue ecosystemasdistinctfrom areservoir,or a simplerecord
of death)?Thereis clearly a spatial elementto this question,as such
ecosystemslearlyexistin theform of snowalgalandcryoconitecommunities
at some locations in the Antarctic, and the potential spreadof such
communitiesrom their currentpositionis likely to beinfluencedby changing
climatic/environmentaparametersThis could be addressedas with next
section)by including biologicalfiltering of snow/icecollectedusingsuitable
aseptiamethodologiesfollowed by classicalkultureapproacheandmolecular



fingerprinting, thoughtherestill would remaina challengeto demonstrate
activity as distinct from viability or mere presence.

c) Canbiological materialretrievedfrom snow or ice coresclarify patternsof
dispersalpotentialcolonisationacrosshe entire Antarctic continent,or over
time (ie throughice cores)be usedas a proxy to identify changesn these
patterns?The idea behind this would be to use the Antarctic snow/ice
effectively as a giant integratedaerobiologicalsampler,and is a separate
concepto (b), asit doesnot requireanactualice ecosystento exist,only that
it collectsthe biological materialdispersedo it overtime. Only very limited
studiesof this type havebeenattemptedo date,generallyat stationlocations,
while to study theseprocessest isolatedand generallyinland terrestrial
locationsis generallybeyondthe scopeof either logistic support,or the
methodologiesavailable. Such studieswould ideally take advantageof
traverse-typgourneysto give transecsamplingfrom coastal(likely relatively
rich) locations to inland/high altitude ones (likely relatively poor).
Aerobiological survey techniques,and the combination of both with
meteorologicalback trajectory modelling, would clearly complementthis
approach.

d) Notethatnoneof thesestudiesare currentlyunderway hencewe aretalking
aboutinterdisciplinarypotentialhere,and developmentvould require new
funding bids, which can be problematic for interdisciplinary approaches.

ACE P AGCS LGM/Holocene interactions

The ACE and AGCS researchprogrammeshave a commoninterestin climate
variability and changeon a rangeof timescalesandtherewas a discussioron this
topic. It was agreedthat a one-dayworkshop should be held on the theme of
Atmospheric,Oceanic,Cryosphericand Biological Variability Over Decadalto
Millennial TimescalesThis would take placeon Monday 10 July, just beforethe
OpenScienceConferenceThis would dealwith the Last Glacial Maximum (around
20k yr beforepresent)o the presentTopicsdealtwith would includea comparisorof
marineandice corerecords Whatwasthe stateof the climateandice sheetmodelling
duringthis period?How did the modesof variability changeMartin SiegertandRob
Dunbar agreed to find a convenor or convenors for this symposium.

Key Antarctic geophysical fields

It waspointedout thatmanygroupswithin SCARrequiredfields of key atmospheric,
cryospheric,geophysicaland oceanicparameterssuchas meanseaice thickness,
averageear-surfacair temperatureseasurfacetemperaturesgtc. It wasagreedhat
the SCARweb site, underits datasection,would provideimagesanddataon regular
latitude-longitudegridsfor key fields of information.Thefields agreedo beincluded
initially are listed in Appendix 2. Action B SSGs to suggest fields and provide data.

This samesectionof theweb site shouldincludethe mainexistingSCAR datasetsnd
databasetsuchasBEDMAP etc); currentlythesearelistedin Annex7 to the SCAR
Strategic Plan, and tend to be scattered through the SCAR web site.

This led to a questionfor the SSGs.Are all the SCAR databasesip to dateand
properly maintained? This needs to be addressed at the SSG meetings in Hobart.



Otherusefulinformationcurrentlyappearson the Antarctic Informationpageon the
SCAR web site. Some consolidation of these different routes into data is desirable.

An Antarctic Climate Impact Assessment

Following the productionof the Arctic ClimateImpactAssessmengarlyin 2005,the
SCAR ExecutiveCommitteeagreedat its meetingin Sofia (July 11-13,2005)thata
comparableand complementaryAntarctic Climate Impact Assessmenshould be
producedfor the guidanceof policy makersin the Antarctic Treaty Systemandto

inform the public. The ExecutiveDirector and the Chief Officers of the Standing
Scientific Group on Physical Sciencesand of the StandingCommitteeon the
Antarctic Treaty Systemwere chargedwith developingan appropriatedocumentor

presentation to the 2007 Antarctic Treaty Consultative Meeting.

During the Amsterdamworkshop,a smallworking groupcomprisingPaul Mayewski
(ITASE and AGCS), Rob Dunbar (ACE) and Colin SummerhayegSecretariat)
outlined a plan for an assessmendocument.The outline plan was agreedand
amendedby the meetingattendeegsee Appendic3). It will comprisethree main
sections:

(1) from 10,000 years to the present;

(i) the past 50 years;

(i) the next 100 years.

The documentwill be interdisciplinary,including information on the atmosphere,
ocean,earthhistory andice systemsandon the interactionof thesewith Antarctic
ecosystemsThe documentshouldbe written by a wide-rangingteamof expertson
the appropriatefields, underthe leadershipof the ExecutiveDirector. To achieve
maximumimpactit shouldbe short, conciseandto the point, and submittedas a
Review article to the journal, NATURE. Sucharticlesare 6 pageslong and may
include up to 100 referencesand 3-5 figures. The multi-authorwriting teamshould
aim to complete its task so that the article is published shortly before the 2007 ATCM.
A preliminarylist of possibleco-authorsvasdevelopedIt wasagreedhattheinitial
text couldbelongerthanrequired,anticipatingthatit would be cut backin thereview
process.

Asidefrom providinginformationfor policy makersandthe public, the article should
provideinputsto the ongoingactivities of the IntergovernmentaPanelon Climate
Change(IPCC), which is currently preparingits nextreport,andto the plannersof
activities for the International Polar Year, which begins in March 2007.

ACE B EBA linkages

a) Themainthrustof thediscussionfhierewasthatboth sideshaveto bealive to
thefindings of each ratherthanto identify specificareasof joint work Bfrom
the ACE perspectivethereremainsignificantquestionsaboutthe patternof
evolution, extent, dynamismof the Antarctic ice sheet,while from the
biological perspective climate and ice are clearly fundamentaldrivers of
evolution,selectionanddistribution.CurrentRiSCCandplannedEBA related
researchhasalreadyidentified that vicariance(the fragmentationof ancient



distributions) plays a considerablygreaterrole than generallythoughtin
explainingthe distributionsof both Westand EastAntarctic terrestrialand
possiblylimnetic biota. While Orelict@axahavebeenknown for sometime
from EastAntarctica,whererelict habitatscan comfortablybe surmised(eg
nunataksablationregions),the sameis not simply true for WestAntarctica,
where the majority of the biota is known from low altitude and coastal
habitats,assumedo havebeenobliteratedat glacialmaxima.However,at the
extreme the mostrecentmolecularstudiesin bothregionshaveindicatedthat
either speciationeventsor populationseparationeventscan be datedon
timescalesof millions to tens of millions of years,that are clearly not
consistentvith awide preconceptiorthat Antarctic biodiversity patternshave
beendriven by Pleistocene/Pliocenglaciation and climate events.Such
findings may also have implications for the glaciological stability vs
dynamismdebate From a biological perspectivethesestudiesare currently
being advancedusing a combinationof classicalbiogeographicabaseline
survey (there remain very considerablegapsin knowledge acrossthe
continent),and advancedmnolecularphylogeneticstudies.The latter can be
usedto elucidateboth phylogenetigpatternsand, with input from glaciology
and/or geology of independenttemporal control, clarify timescalesof
evolutionary events. From glaciological/icesheetand even geological
perspectivesthe point to bearin mind is to allow for the existenceof
terrestrial habitatsin the generalschemeof reconstructionmodels. This
obviously assumesnodelling at an appropriatephysicalscalebut, and very
simplistically expressed,the presenceof a vicariant terrestrial biota,
particularlyat low altitude, presents novel constraintto be consideredvhen
modellingthe extent,depth(andhenceflow rateor massbalance)of previous
ice sheetspor whenaddressinghe geologicalquestionof datingemergence
abovesealevel. In the marinerealm, palaeobiologisthaveestablishedhe
broadhistory of cool-temperat@ndcold marinebiotasthat haveevolvedin a
mid- to high-latitudesetting.The high diversity of the marinecontinentalshelf
fauna has beenexplainedin terms of a relatively homogenousphysical
environmentdisturbanceby icebergsandglacial history. Periodicextensions
of theice sheetasfar asthe shelfedgewill havefragmentedhe habitatand
alsodrivenmanyspeciesiownthe continentalslope(a mechanisnfor driving
speciation;this climate diversity pump, a variation of standardvicariance
speciationmodels, has probably beena major evolutionarydriver in the
history of the Antarctic biota). Fluctuationsin the size of the Antarcticice
sheetare first documentedn the Eocene,and have continuedthroughthe
Pleistocenedo the presentday. Extensionsand contractionsof the ice sheet
will havealsoinfluencedspeciatiorby modulatinggeneflow betweensolated
populations Recently,powerful insightsinto the evolutionaryhistory of the
Antarctic biota havebeengainedfrom modernmoleculartechniquesThese
haveallowed divergencetimes betweentaxato be dated,radiations(e.g. of
notothenioidfishes)to be relatedto climatic or tectonicevents,andhavealso
revealeda numberof cryptic specieshinting at a vastreservoirof undetected
diversity. Combiningtheseapproachesvith our increasingunderstandingf
the tectonic, climatic and glacial evolution of Gondwanaoffers a unique
opportunityto advanceour understandingf how evolutionaryprocessesre
relatedto the physicalsetting. EBA cannotof itself undertakework on the
tectonic,climatic or glacial history of the Antarctic. Key questionswhendid



the key radiationsof Antarctic taxatake place?What are the evolutionary
links betweencontinentalshelf and slope/deep-seapecies?ow is the
Antarctic biota geographically structured and related to that elsewhere?

b) Note that both ACE and EBA participantsinclude the separateslementsof
these types of studies in their existing programs.

Chemistry and Biogeochemistry

Chemistryis the onemainfield of scientificendeavounot to be identified explicitly
in the new SCAR structure.Meeting attendeeshereforeaddressedhe questionof
whetheror not SCAROsurrent programmeswere paying sufficient attentionto
chemistryand biogeochemistryn developingresearchprogrammedo addresshe
major issuesof the day. For instance,SCAR has no significant programmeon
atmospherichemistrydealingwith the ozonehole.Nor is SCAR addressinglirectly
the role of the Southern Ocean as a major global sink for carbon dioxide.

From the discussionit becameclear that several SCAR programmegdo involve
chemical analyses as a means of answering key scientific questions:

(1) thenewly developingnternationalprogrammdCED (IntegratedAnalyses
of CircumpolarClimate Interactionsand EcosystemDynamicsin the
SouthernOcean)which is co-sponsorethy SCAR, SCORandIMBER (a
part of IGBP), will be the successoto the recentlycompletedSouthern
Oceancomponenbf JGOFS(the JointGlobal OceanFlux Study).Among
otherthingsit will addresshe question:OHowdoesecosystenstructure
affect circumpolaroceanbiogeochemicatycles?OThis will naturally
address the carbon cycle.

(i) Traceelementchemistryis routinely usedin the analysisof the shortice
corescollectedby the ITASE programmeandalso of the long ice cores
collected to assessclimate history through the ice age, to provide
informationon suchmattersasthe influx of dust,the influx of pollutants,
the depositionof seasaltby winds,andthe depositionof methylsulphides
derived ultimately from plankton.

(i)  Isotopechemistryis routinely usedto establishthe stratigraphicand
thermalhistory of long ice cores.This generallycomesunderthe heading
of ACE.

(iv) CO2andCH4 areanalysedn the bubblesof gastrappedin ice cores,to
provide the history of atmospheric gases.

(v) Ecosystemnvestigationon land andat seainvolve the determinatiorof a
variety of nutrientsandof complexorganicmolecules(fatty acidsandso
on). Theseare maderoutinely by individual investigatorsput tendnot to
be shared as part of any wide reaching effort.

(vi)  Much biology is developingalong molecularlines, including analyseof
the genome Many of theseresultswill be pulled togethemwithin SCAROs
EBA programme.

Given this analysis,it was felt that there was no needto make chemistryand

biogeochemistrya new strandin SCAROgrogrammethoughit would be usefulto

highlight the fact on the SCAR web page that chemical and biogeochemical
approaches were being widely used to answer key scientific questions.



Participantbservedhat ozonemeasurementare madefrom manynational
stationsin Antarctica, and suggestedhat SCAR might play a useful role in
encouragingozoneintercomparisongs a meansof ensuringthat bestpracticewas
adheredo. At the sametime theyrecognisedhatozonemeasurementarelargely the
provinceof the InternationalOzoneCommissionwhich addresseszonedepletion
globally, not just over Antarctica.lt was suggestedhat we seekthe adviceof John
Shanklin(BAS) asto the extentto which SCAR might becomeinvolved in ozone
measurementsdt wasalsorecommendethatozonebe givena prominentpositionon
the SCAR web site, with appropriatdJRL links, for instanceto the Europearozone
secretariat.

Participantsalso noted that measurementsf the chemistry of the lower
atmospheravere madefrom severalcoastalstationsin Antarctica.lt wasnotedthat
thatthesemeasurementendedto be discontinuousand measuredlifferentthingsat
different places.It was suggesteda) that SCAR might recommendhat the same
measurementgere madeat the sametimesandto the samestandardsat an agreed
array of sites,so asto provide a coherentand integratedpicture of atmospheric
chemistryacrossAntarctica;and (b) thatin any casethe measuringstationsmight
benefit from SCAR arrangingan intercomparisorproject. This matter could be
addresseckither (i) by a new action group; or (ii) by the aerosolaction group
(Antarctic TroposphericAerosolsandtheir Role in Climate B ATAC)(either in its
presentor someexpandedform); or (iii) underthe overall leadershipof AGCS,
throughwhich therecould be somekind of synthesiof atmospherichemicaldata.lt
wassuggestedhat Carlo Barbante(Venice)be approachedo discusspossibleways
forward, focusing initially on option (iii).

The group also agreedthat it would be usefulto createa SouthernOcean
chlorophyll databaseby compiling recordsfrom oceancolour satellitessuch as
SeaWifs.This would facilitate studiesof seasonahndinterannuachangen Southern
Oceanbiology andbiogeochemistryThe questioncould be discussedsa topic atthe
forthcoming SSG-LSmeetingin Hobart, but might also be addressedy the new
SCAR/SCOROceanograph¥xpertGroup(EG Ocean).The EG-Oceargroupshould
be encouragecamongotherthingsto compile multidisciplinary datasetof useto
ICED and CCAMLR.

It wasagreedthatit would be idealfor the ACE SteeringCommitteeto have
asoneof its membersan expertin long ice corestudies,andthe ExecutiveDirector
was asked to approach Eric Wolff about this.

The SCAR Web site

The SCAR Secretariawill takeoverthe managemenf thethreeSSGweb sitesover
the comingmonths,asstaff effort becomesvailable.The five SRPswill continueto
maintain their own web sites.

The Hobart Open Science Conference and related SCAR meetings

It is understoodhat meetingroomswill becomeavailableat the GrandChancellor
hotel from 11 AM on Saturday8 July. In the precedingweek someSCAR-related
workshopgqsuchasthe ASPECTseaice thicknessvorkshop)will takeplaceat other
locations.



Recommendations and actions

Action Person(s) responsible Deadline
Develop a SCAR data De Bruin with others as | July 2006
policy necessary

Provide climate model Turner July 2006

data for the next century t
the biologists

Arrange workshop on
Atmospheric, Oceanic,
Cryospheric and
Biological Variability
Over Decadal to
Millennial Timescales

Siegert and Dunbar

Find convenor(s). Contact
LOC. Issue invitations. By
end 2005

Write The Antarctic
Climate Impact
Assessment paper for
nature

Summerhayes and others

Submit before March 200

Highlight SCAR chemical
and biogeochemical
activities on the SCAR
web site

Secretariat

Spring 2006

Ask Jon Shanklin how
SCAR might become
involved in ozone
measurements

Secretariat

End of 2005

Consider the way forward
on chemical measuremen
in the Antarctic

Turner and aerosol WG

July 2006

Create a Southern Ocean
chlorophyll database

SSG-LS

July 2006

The ACE Steering
Committee to have as ong
of its members an expert
long ice core studies, and
the Executive Director wal
asked to approach Eric
Wolff about this.

Summerhayes

End 2005

Suggest was should be
included in the Key Fields

data base

Turner and other member
of the SSGs

July 2006

Close of meeting

The meeting closed at lunchtime on Thursday 24 November 2005



Appendix 1

EBA Needs for Climate Model Output

Three groups need data:
Terrestrial

Period B next 100 years with data for every year
Temporal resolution ® monthly data.

Spatial resolution B models are about 200 km at present.

5-10 km would be useful for resolving most areas of ice-free ground

Areas of interest B ICE-FREE AREAS, Antarctic Peninsula, McMurdo incl. Dry
Valley, Victoria land, Cape Hallett, Cape Adare; Syowa area, Davis Area, sub-
Antarctic islands

Implementation period B Next year 200 km data.
2-3 years for regional climate model.

Parameters:

Near-surface air temperature (2 m)
Skin temperature if possible.
Precipitation B m water equivalent
Precipitation days

Split of precipitation into rain and snow
Cloud fraction

Wind speed and direction

Snow cover

The diurnal temperature cycle

Additional information B inter-annual variability of the above quantities
Extreme events - temperature

Marine

Period B next 100 years with data for every year
Temporal resolution ® monthly data.

Spatial resolution B models are about 200 km at present.

5-10 km or higher

Areas of interest B well north of the entire Antarctic coast to include the continental
shelf. Should extent north to cover the (ACC) Antarctic Polar Front Zone if possible.
Areas such as the Falkland Islands are also of interest, plus other sub-Antarctic
islands.

Implementation period B Next year 200 km data.
2-3 years for regional climate model.



Parameters:

Sea surface temperature

Temperatures at various levels in the ocean D 1 m E
Salinity at various levels

Conductivity?

Nutrient data

Light penetration depth

Ocean currents

Sea ice extent and thickness

Cloud fraction

Near-surface wind speed and direction

Additional information B inter-annual variability of the above quantities
Limnological (of lakes and ponds)

Period B next 100 years with data for every year
Temporal resolution ® monthly data.

Spatial resolution B models are about 200 km at present.

5-10 km or better. The largest lake in the Antarctic is Ablation Lake, Alexander Island
(approx. 5 x 3 km).

Areas of interest B All ice free areas, e.g. Antarctic Peninsula, sub-Antarctic Islands,
Victoria Land, Dry Valley, East Antarctic oasis

Implementation period B Next year 200 km data.
2-3 years for regional climate model.

Parameters:

Near-surface air temperature (2 m)

Lake surface temperature

Precipitation B m water equivalent
Precipitation days

Split of precipitation into rain and snow
Cloud fraction

Nutrient data

Near-surface (2 m) wind speed and direction
Ice extent and thickness on the lakes
Snow extent and thickness on the ice
Diurnal near-surface air temperature cycle

Additional information B inter-annual variability of the above quantities
Extreme events - temperature



Annex 2
Key Fields to be included in the SCAR web site data section

Over the continent

Annual mean near-surface temperature (from 10 m temperatures)
Annual mean net surface mass balance (from cores, pits etc)
Seasonal mean near-surface wind speed/direction (from models)
Mean winter depth of the temperature inversion (from radiosondes)
Mean winter strength of the temperature inversion (from radiosondes)
Surface chemistry (from ITASE data)

Surface stable isotopes

RADARSAT fields

Proxy climate fields, including calibration data

Over the ocean

Monthly mean sea surface temperature (from satellite and ship data)
Monthly mean sea ice extent (from satellite data)

Monthly mean sea ice concentration (from satellite data)

Monthly mean surface ocean currents (from model and ship data)

Monthly mean ocean currents at various depths (from model and ship data)
Monthly mean mean sea level pressure (from ECMWEF re-analysis)
Monthly mean near-surface temperature (from ECMWF re-analysis)
Productivity

Chemistry

Non-varying fields (on short time scales)

Orography of the continent (from digital elevation model)
BEDMAP
Map of ice/snow free areas in summer

Non-field data

Climate indices B SAM, SAO, TPI, SOI
Solar emission series



Annex 3
Antarctic Climate Impact Assessment: Outline Plan
(Amsterdam November 15-17, 2005)

Note that names suggested below are purely provisional, and reflect potential
contributions only.

Subtext:- Antarctica and the Southern Ocean - The Next 100 Years in the Context of
the Past 10,000 Years

Publication: as Nature Review paper; pre-IPY, pre-IPCC, pre ATCM 2007.

Published as a OSCARO paper with many possible authors, led (coordinated) by
Executive Director

Nature Review = 6 pages, max 100 refs, 3-5 figs.
Contact the Nature Review editor first

Three main sections:-

evolution since 10,000 yrs

the past 50 years

the next 100 years

Evolution since -10,000 yrs (organizer Paul Mayewski)

a) Ice core data (e.g. Taylor Dome, Siple Dorivgyewski)

b) Marine sediment data (Amyeventer, Rob Dunbar, Crosta, Pike)

c) Glacial geology dataHall, Conway for the Ross Sea hinge)

d) Lake sediments dat&él¢dgson,BAS; Gibson, Utas Peninsul&igny, coastal
continental location and clime - take home message: last 1000 years cooler,
stormier)

e) Past sea level datBigdgson BAS; Domack)

f) Atmospheric chemistry data (acidity, trace elements, ddsi)d, Boutron,
Mayewski)

g) Biological evolution Eastman, Crame, di Prisco, Verde, Lecointre, Pari$i

Current (last 50 yrs)(organizer Colin Summerhayes)

a) Atmospheric circulationJohn Turner, SAM etc; radiosondes; modes of
variability; READER database

b) Atmospheric chemistry (ozone, trace elements, Thompson/Solomon
strato/tropo circulation impactl( Thompson



c) Southern Ocean: (i) warmingflle, Science); (ii) circulation (Stewintoul,
AUS; KarenHeywood; Mike Meredith); (iii) Ross Sea$pezig; (iv)
Weddell Sea (under ice) (Eberh&dhrbach)

d) TeleconnectionsIurner; Rintoul; Meredith )

e) Peninsula warming and glacier retrédagghn)

f) Sea ice retreatNorby; others)

g) Ice shelf retreat (Antarctic Peninsula vs. Ross Sea) £dadbos Doug
MacAyeal?

h) East Ant and West Ant temp (stable, cooling) (thickening/thinning?) b e.g.
Davis in Science?Siegert?)

i) Ocean ecosystems and biogeochemistry (3die DeBaar, GLOBEC/ICED
connections (Eileerlofmann; EugeneMurphy ); decline in krill (due to temp
or increased seal activity)

j) Terrestrial Animals and plants response to chaBgegstrom, Peck?,
Convey);

k) Biological evolution: adaptations in marine vertebrakss{man, diPrisco,
Verde)

( perhaps i, j and k may be pasted together in a single item ?)
[) Lakes and islands (who??)
+ 100 (organizer John Turner)
a) IPCC ScenariosIurner)
b) Models such as HadCM3(rner)
c) Seaice
d) Atmospheric circulation
e) Precipitation,
f) Sea level and Sea level response (continuing but not dramatic until +500yrs?

(check Alley Nature Review paper)

g) Ocean models such as OCCAM, thermohaline, coastal seas
(Turner/Meredith )

h) Changes in ice shelves and ice streg8msgert, WAIS community)
1) Atmospheric + Biogeochmicdleleconnections (e.g. Oce&armiento)

J) Biological responseH. Hoffman B SOGLOBEC, H-anta); coastal seas
response B primary productidkriigo ?)



k) Adaptive evolution in action in marine vertebratéisRrisco, Verde)
( perhaps j, k and | may be pasted together in a single item ?)

[) Terrestrial response (Life history changes, physiological stress/upper
limits/marine stenothermy, changes in primary production and decomposition,

dispersal and colonizationE6nvey, Huiskes, Peck, FrenotChown)

m) Human impact on ecosystems B non-indigenous species and triaresiet, (
Convey, Bergstrom

n) Nearshore marine disturbance (icebergs, other forms of se®@ ), (
Barnes)



