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Appendix: Expressions of Interest

Richard Alley & Co-workers/Penn State Weareinterestedin PineIslandBay
in at leastthreeways:

1) We endorsegroundgeophysicsby S. Anandakrishnan(now at PennState
but moving to Alabama).

2) We areinterestedin participatingin WAISCORES-relatedshallow ice cor-
ing andpits (aswell asdeepcoring)for spatialandtemporalvariationin accumu-
lation,climatechange,andpossiblyelevationchange.Weenvision acommunity-
basedeffort similar to thatat SipleDome.Leadershipof suchaneffort would be
discussedwith theWAISCORESeffort.

3) Weareinterestedin modelingtiedto data.PennStateis building,or collab-
oratingwith Chicago(MacAyed) in building a full suiteof finite-element,finite-
differentandreduced-orderice-flow modelswith basalprocessesandhydrology,
interactionswith surroundings,andotherappropriatefeatures.Our experienceis
thatmodelscloselytied to dataaremostuseful,andwe offer andseeksuchcol-
laboration.

Wealsonotethatground-basedwork is bestconductedwithin aremote-sensing/aero-
geophysicalframework. Webelievethatscienceplanningfor detailedgroundsur-
veyswouldbeeasierafteraerogeophysicalsurveying.

Sridhar Anandakrishnan/U Alabama Seismicsurveyswill targettheenglacial
andsubglacialenvironmentsfor ice-fabricandtill- andsedimentary-layer-properties,
respectively, to determinewhat therelationshipis betweentheseparametersand
ice streamformation and location.Field-intensive work suchas this would be
carried out in collaborationwith otherssuch as Andy Smith at BAS. Oppor-
tunity exists to conductcomparative profiles onshoreand offshore to contrast
currentand former ice streambasalproperties.Thereis also the possibility of
combinedon/offshoreseismicwork with OBSandland-basedreceiversandship-
basedsources.

Radarsurveyswill mapinternallayersandstudythebasalreflectivity changes
to seeif roughnessand/orbasalwatercontentareassociatedwith ice streaming
(seeExpressionof Interestfrom Blankenshipet al.,UT).

Robert Bindschadler/NASA Dynamics& Kinematicsof PineIsland& Thwaites
Glacier

FromrecentERS-SARinterferometry, PineIslandGlacieracceleratesto ice-
streamvelocities( ������� m/a)without developingshearmargins.This character-
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istic may help definethe ”onset” process.ThwaitesGlacieralso may exhibit a
similarcharacter, althoughthis hasnot beenconfirmed.

Thus,my interestspansfrom the determinationof the velocity field within
Thwaites& PineIslandGlaciercatchmentarea,assessingthecharacterandposi-
tion of streamingflow (increasingvelocitywith decreasingdriving stress),inverse
modelingtheresultantvelocity andgeometryfieldsfor basalconditions,andfor-
wardmodelingfor likely evolutionof thetwo glaciersystems.

Thetwo glaciersystemsmustbestudiedin parallelto allow for likely interac-
tion betweenthebasins.

D.D. Blankenship, D.L. Morse, J.M. Holt, I.W.D. Dalziel We areinterested
in acquiringa comprehensivesetof aerogeophysicalobservationsover thecatch-
ment,tributariesandtrunk of ThwaitesGlacierandits boundingridgesanddi-
vides.Theobjectivesof this work areto understandthechangesin ice dynamical
stateof ThwaitesGlacierasits tributariesform,coalesceandgoafloataswell asto
understandthehistoryof thesechangesandhow they arerelatedto paleoclimate,
subglacialgeologyandoff-shoreprocesses.

Specifically, we are interestedin using surface/bedmorphology, bed echo
character, surface/volume scatteringand internal layering observations from a
comprehensive”phase-coherent”radarsurvey to understandbothpresentandpast
ice dynamics.This airbornesurvey would include laseraltimetry for improved
driving stressand massbalancecalculationsas well as measurementof grav-
ity andmagneticanomaliesfor subglacialgeology. In addition,we would plan
to complementthe airbornework with ground-basedradarstudiesperformedin
concertwith seismicexperimentsdesignedspecificallyto understandtheenglacial
andsubglacialenvironmentsassociatedwith tributaryand”ice stream”formation
(seeStatementof interestfrom S.Anandakrishnan).

Thesegeophysicalexperimentswould be undertaken in collaborationwith
complementarysurveysof thePineIslandEmbaymentproposedby D.G.Vaughan
andA.M. Smith

Gordon Hamilton/U. Maine Massbalanceandaccumulationrates.Our inter-
est is in understandingpatternsof ice thicknesschangein the Pine Island and
Thwaitesglaciercatchments.Radaraltimetry work by Winghamet al. suggests
large valuesof dH/dt. Theseresultsneedto be confirmed.Ground-basedmea-
surementsusingpreciseGPSsurveys areoneway to do this. We arealsointer-
estedin spatial(andtemporal)variationsin snow accumulationratesbecauseof
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their importancein massbalancework. A seriesof firn coreslinkedby GPR/GPS
profiling is a promisingmethodfor mappingcatchmentscaleaccumulationrate
patterns.

US ITASE traversesin 2001-2002and2002-2003will visit portionsof the
PineIslandandThwaitesglaciercatchments.Thework describedabove is oneof
thetraverseactivities.

Terry Hughes/U. Maine In July I discussedwith Bob Thomasa project that
heandI coulddo togetherwhich seemedto interesthim. It would be a studyof
the calving mechanismfor PineIslandandThwaitesGlaciers.The studywould
begin on PineIslandGlacier, sinceit hasa smoothersurface,known basalmelt-
ing rateandgroundine-lineretreatrate,andsurfacevelocities.It alsodrainsthe
lowesticedivide(1200m abovesealevel) in WestAntarctica,in conjunctionwith
Rutford Ice Stream.Hencea studyof theeffect on ice-divide loweringdueto an
unbuttressedandfully buttressedicestreamoneachflank is attractive.

We would studythe Reeh(1968)mechanismof ice-shelfcalving causedby
archinganddownwarpingnearthecalving front. On theassumptionthatbottom
crevassesform at thegroundingline, andperhapsbeneaththeknow bit transverse
surfacecrevassesupstreambehindthegroundingline, thesecrevassesshouldbe
linesof weaknessthataretransportedto thecalvingfront andreactivatedby Reeh
bending.

We would do radarsoundingand radaror laserprofiling from a low-flying
aircraft along flightlines from the calving front to beyond the large transverse
crevasses.Thesedatawould locatesurfaceandbottomcrevasses,mapReeharch-
ing anddownwarpingnearthecalvingfront, locateshallow surfacetroughsabove
bottomcrevasseswherehigh longitudinalstrainratesare”necking” the floating
part of Pine Island Glacier, and map the groundingzoneby elevation changes
associatedwith tidal changes.After thesemapswereproduced,surfacestudies
wouldbeconductedacross”lines of weakness”asfuturelinesof calving.Surface
studieswould includethosethatThomasdid on theRossIce Shelf (strainrates,
temperatures,pit studies,etc.).

Christina Hulbe/NASA-GSFC Bedrocktopographyis an important input to
ice sheetnumericalmodels.At present,modelsare limited by lack of dataand
poor resolutionin several key areas-thePineIsland/ThwaitesGlaciercatchment
amongthem.Bedrockelevation changessignificantlyover shortdistances,cre-
ating basaltroughsthat guide ice flow. Thosetroughsare not well resolved in

Version 0.7 17



CoordinatedResearchin theAmundsenSeaEmbayment

existing datasets,makingaccurate2 or 3-dimensionalmodelingof ice flow dif-
ficult, if not impossible.Giventhe importanceof thePIG/Thwaitesregion to the
massbalanceof theWAIS, thesuggestedairbornegeophysicalcampaignshould
beincludedin futurefield seasons.Theresultingdatawill beimmediatelyuseful
for numericalmodelers.

Robert Jacobel/St. Olafs College I am interestedin proposingground-based
radar in conjunctionwith shallow coresand other glaciologicalfield measure-
ments.Internalstratigraphyfrom theradarwouldconnectmeasurementsmadein
corestudiesat stiesalonga traverse.

S. Jacobs & M. Visbeck/LDEO CircumpolarDeepWaterandtheWestAntarc-
tic Ice Sheet

We have beengiven the greenlight by NSF/OPPon a proposalbearingthe
abovename,with fieldworkcurrentlyscheduledfor theAmundsenSeain February-
March2000aboardtheNB Palmer. Theprimaryobjectiveof thiswork is to evalu-
atetheroleof CircumpolarDeepWater(CDW) in theattritionof theWestAntarc-
tic IceSheet.Prioroceanmeasurementshaveshown thatthebasalmelt rateof the
floatingportionof PineIslandGlacierexceeds10m/yr, morethan50timesthere-
portedmelt ratesof theRossandFilchner-RonneIce Shelves(Jacobset al 1996;
Jenkinset al 1997;Hellmer et al 1998).Even higher ratesfor this deep-rooted
glacierhave sincebeeninferredfrom satelliteinterferometry(Rignot1998).This
attrition appearsto resultin part from thepresenceof ’warm’ CDW on thecon-
tinental shelf in the SE Pacific sector, but melt ratesof the Thwaitesandother
glaciersin this regionareunknown.

Wewouldmapthewatermassesandseafloor of theAmundsenshelfin suffi-
cientdetailto definetheroutesof CDW accessto thecontinentalice,thelocations
of meltwateroutflows,andthewestwardevolution of CDW influence.We would
usebottom-mooredarraysto obtaintime seriesdata,andCTD-mountedacoustic
dopplerinstrumentsto profile thethermohalineandcurrentfield. Thein-situ data
would beutilized to estimatemeltingratesandvalidatenumericalmodelsof the
sub-icecirculation.Collaboratingprogramsareanticipated,including tracerwa-
ter chemistry, andbottomcoringandseismicwork to documentthedeglaciation
historyof this region.Givensufficient geophysicalinterest,gravity andmagnetic
linescouldberun acrossthecontinentalshelfandslope.Othercooperative ven-
turesthatwould behighly desirableincluderepeatedcruisesin subsequentyears
to retrieve long-termmoorings,anddetailedseaice work for operationalsupport
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andscientific analyses.If ship-basedhelicopterswere available, that would al-
low the placementof Automatic WeatherStations,seaice reconnaissance,and
radar/seismicwork on thefloatingglaciersto betterdefinetheir underlyingcavi-
ties.

Tom Kellogg/U. Maine Objective: The principal objective is to documentto
deglaciationhistoryof theAmundsenSeashelf(WAIS priority researchgoalH2:
Bindschadler, 1996).

1.Collectionof additionalbathymetricdata,andcollationof theavailabledata
into a form usableby other investigators:This is necessaryto establishcorrect
locationsof coastlinesandislandsandto determinetheextentandorientationof
major glacial troughs(former ice streamschannels).Is therea trough fronting
ThwaitesGlacier?Does it joint with the Pine Island Trough?Are the troughs
foredeepened,with shallow sills at the shelf break?Whereare former pinning
pointslocated,which couldserve astemporarygroundingline positions,or sites
of former local ice capsduring deglaciation,etc. Bathymetricinformation will
make it possibleto selectcoring locationsalongspecificflowlines,andhenceto
trackgroundingline andcalvingmargin retreatfrom theshelfbreakto thepresent
positions.

2. Sedimentcoring:Coresavailablenow coveronly a limited areain theeast-
ernmostAmundsenSea.Neededis coverageof the entire area.Coring efforts
shouldbeconcentratedalongglacialtroughs,to documenttiming of deglaciation
(groundingline andcalving margin retreat)andbetweentroughsto samplethe
diamicton.Sedimentologicanalysesof the diamictonwill reveal its origin (is it
a till?). Micropaleontologycantell muchaboutthe natureof the surfacewaters
overlying coring sitesduring depositionof postglacialsandymuds.14C dating
of carbonateshellsor particulateorganiccarbonareneededto documentagesof
glacialretreat.

3. MarineGeophysics(esp.Seismic):Neededaremultichannel(ideal)or sin-
gle channelseismiclines,especiallyalongandacrosstroughs,to establishextent
and thicknessof sedimentunits (and to aid in selectingcoring sites).Seismic
datacanalsoreveal informationaboutthe natureof the glacial bed(submarine
moraines,flutes,grooves,till tongues,formergroundingline positions,etc.).

4. Physicaloceanographicprocessesin theAmundsenSea:Of particularim-
portanceare verification that shelf water is not forming here,a more accurate
quantificationof basalmeltingratesunderthePIG iceshelf,anddeterminationof
oceanographicinteractionswith ThwaitesGlacier. Meteorologic-oceanographic
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linkagesandinteractionsalsoneedwork to quantify what arenow mostly qual-
itative relationships.A completeunderstandingof the complex factorsinvolved
in AmundsenSeaglacial history also requirescollectionof glaciologic,glacial
geologic,andmeteorologicdatafrom theareaandadjacentWestAntarcticaand
theSouthernOcean(e.g.,WAIS researchareasC1andC2).

NOTE: Becauseof the heavy ice cover in the AmundsenSea,any cruiseto
this region entailsconsiderablerisk thatgoalswill not bemetor thattheplanned
field programwill be only partially successful.One way to reducethis risk is
by employing a vesseldesignedfor work in heavy ice. This meansuseof Coast
Guardicebreakers.An additionaladvantagehereis thattheicebreakersroutinely
carryhelicopterswhich canbeof considerableassistancein locatingleadsin the
packice, andcanalsocarryscientistsfrom theship to geologic/glaciologicsites
of interestalongtheship’s track (e.g.,suchstudiesmight includemeasuringthe
maximumelevationon islands,examiningglacialdepositson islandsandice free
coastlines,studyingmoraineson inland mountainswithin helicopterrange,and
establishingshort-termfield campsfor glaciologic research).While the cruise
shouldbedevotedprimarily to marinegeologyandgeophysicsandoceanography
programs,interestedscientistsin otherfieldsshouldbeaccommodatedif possible
sothat themaximumamountof datais obtainedfrom what is likely to beoneof
thefew opportunitiesevery for mostscientiststo visit this remotearea.

Craig Lingle, Keith Echelmeyer, Elena Suleimani/Univ. of Alaska, Fairbanks
Ron Kwok, Eric Rignot/JPL The proposedprogramwill involve fieldwork,
focussingon useof aircraft laseraltimetry for measurementof surfaceelevation
profilesandairbornedeep-icesoundingradarfor measurementsof ice thickness.
’SOAR’ will beemployedfor both.

Theprogramwill alsoinvolveuseof SAR interferometryfor measurementof
surfacevelocities,with INSAR alsoemployedto measuredetailedsurfacetopog-
raphy, to theextentthis is permittedby multiplerepeatimagepairsfor differential
INSAR.

Numericalmodelingwill beemployed,in conjunctionwith theabove,for sim-
ulationof thedeformationalcontribution to INSAR-measuredsurfacevelocities,
etc.(Seeabstracton oppositesideof this page.)

Abstract
[The massbalanceof Antarctic snow catchmentareashastraditionally been

estimatedby summingthe total massinput from accumulation,andcomparing
that quantityto the total massoutflow acrossgroundinglines.On a local scale;
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say, atagivenpointontheicesheet,anequivalentprocedurewouldbeto estimate
thetime rate-of-changeof the ice thicknessby taking thedifferencebetweenthe
surfaceaccumulationrateandthehorizontaldivergenceof the ice flux averaged
throughthedepth.

Accuratemeasurementof surfacevelocitieswith spaceborneradarinterferom-
etry (INSAR) hasmadeit possible,in principle,to estimatetherate-of-changeof
the ice-sheetthicknesson a local scale,in regionswheretheorbital coverageof
ERSandRADARSAT have yieldedSAR image-pairssuitablefor this technique.
SuchareasincludetheThwaitesandPineIslandglaciercatchmentareasnorthof
lat. 79S(approximately),wheretheERS-1and-2 TandemMissionyieldedimage
pairs with one-daytime separationsuitablefor measurementof relatively fast-
flowing ice. TheThwaitesandPineIslandglaciersareof interestin conjunction
with thequestionof thestabilityof theWestAntarcticicesheet.

A three-dimensionalnumericalice-flow modelwill be usedto computethe
depth-dependentdeformationalcomponentof thesurfacevelocityfield.Thedepth-
dependenttotalvelocities,includingcontributionsfrom basalsliding(if any), will
becomputedby usingthis resultin conjunctionwith INSAR-derivedsurfaceve-
locities.Useof a nestedgrid will be investigatedfor improvedmodelresolution
over theThwaitesandPineIslandglaciers.Theresultingdepth-dependentveloc-
ity profileswill beemployedto estimatethehorizontaldivergenceof theice flux
andhencethetimerate-of-changeof thickness,usingthecontinuityequation.The
preliminary resultswill be presented,including an assessmentof errorscaused
by uncertaintiesin thegriddedaccumulationratesandairborneradar-derivedice
thicknesses,bothof which arerequiredasmodelinput.]

Baerbel K. Lucchitta and Christine E. Rosanova/USGS BaerbelK. Lucchitta
andChristineE. Rosanovaplanto continuetheir work on velocity measurements
on the PineIslandandThwaitesglaciers.The methodis by featuretrackingon
ERS,Radarsat,andLandsatimages.Oneof the goalsis to substantiatewhether
the ThwaitesGlacierhasindeedbeenaccelerating.Anotheris to monitor possi-
ble futurevelocity changes.Thedatawill beavailablefor possiblecalibrationof
andcross-checkingwith interferometrymeasurementsof velocities,andfor mass
balancestudiesoncethebedrockconfigurationswill beknown.

Joe McConnell/Desert Research Institute (in collaboration with Rob Arth-
ern) Accumulationvariability and its impact on altimetry-basedestimatesof
massbalance.Our interestis in understandinghow thetemporalandspatialvari-
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ability in snow accumulation(andassociatedchangesin near-surfacedensity)af-
fectsice sheetelevation andso altimetry-basedestimatesof ice sheetmassbal-
ance.Wehavebeendoingsimilarwork in thehigh-elevationregionsof Greenland
wherewefoundverycloseagreementbetweenobservedchangesin ice-sheetele-
vationandmodeledelevationchangedrivenby ice-coremeasurementsof contem-
poraneoussnow accumulation(Nature,Aug 24,2000).Theseresultssuggestthat
reliableinterpretationof altimetrydatawill requirefull understandingof theactual
snow accumulationover theregion.Fieldeffortswould includedetailedmeasure-
mentsof snow accumulationfrom widely distributedshallow firn cores(analyzed
in thelab usingcontinuousflow chemicalanalysesandanice-coremelter).Mod-
eling andinterpretationwould behighly collaborative, involving meteorologists,
icedynamicsmodelers,remotesensorsandothers.

Ross Powell/N. Ill. U. Sedimentaryprocessesbothup-stream(groundingzones)
anddown-streamof a groundingline areimportantvariablesto quantify in order
to constrainflow dynamicsand ice streambehavior andalsosub-ice-shelfpro-
cesses.However, no direct measurementsof any of theseprocesseshave been
made.Researchprogramsusingsubmersibleremotelyoperatedvehicles(ROVs)
andsubglacialandseafloor sampling(including coring) areneededin orderto
evaluategroundingline andup-streamsubglacialprocessesof WAIS glacierslike
PineIslandandThwaites,aswell asfor determiningsub-WAIS sourcesediment
and evaluatingpast ice sheetbehavior. Data collectedin suchstudiescan: (1)
documentphysicalandgeotechnicalpropertiesof subglacialtill up-streamfrom
andat ice streamgrounding-linesto evaluatedown streamareasof ice streams
thathave hadtheir bedcharacteristicsevaluatedfartherup-stream;(2) provide a
continuumalongflow lines to tightly constrainthe influenceof bedcharacterto
flow velocityandsedimentsupplyto grounding-linedepositionalsystems,includ-
ing theeffectgrounding-lineareasmayhaveondeterminingtransientbehavior of
ice streams;(3) provide groundtruth for geophysicalmodelsof subglacialand
groundingline sedimentaryprocessesincluding sedimentdeformationandsedi-
mentgeometry;(4) quantitatively andqualitatively documentphysicalandchem-
ical processesfor evaluatingthe interactionbetweensedimentarygrounding-line
systemsandgrounding-linemovementrelatingto ice sheetandice shelf stabil-
ity; (5) provide groundtruth for sedimentologicalmodelsof grounding-linesys-
temsinferredfrom thestratigraphicrecord;(6) beusedto constructglacimarine
environmentmodelsfor interpretingsedimentaryrecordson theAntarcticconti-
nentalshelf of variousages,including the last retreat;(7) provide groundtruth
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for geophysicalandoceanographicmodelsof sub-ice-shelfcirculationandfreez-
ing/meltingpatternsandprocesses,including tidal pumpingand tidal influence
on periodicgroundingline movementsover a possiblegroundingzone;(8) de-
terminethe sources(and their character)of sedimentunderWAIS andperhaps
evaluatepastfluctuationsof theWAIS usingsedimentmineralandfossil content.

Eric Rignot/JPL Remotesensingdata reveal high bottom melt rateson the
floating part of Pine Island Glacier andThwaitesGlacier. They also show that
theseglaciersareexperiencinggroundingline retreat.We would seekto analyze
to-be-collectedice soundingradardataover thefloatingportionof theseglaciers
andin particularat thejunctionice-ocean,combinedwith interferometricsarob-
servations,to determinethespatialvariationsin bottommeltingof the ice shelf,
andstudyhow oceanictidesandicethinninginteractwith theroughglacierbedat
thegroundingline to producegroundingline migration.We would seekto study
thislatteraspectcombiningsardatawith anelasticplatemodellingof theiceshelf.
Thesedatawouldprovide importantinsightsinto theiceshelfandgroundingline
stability in this region.

Icesoundingdatapresumablyto becollectedby JPLradaron-boardBlanken-
ship’s geophysicalairborneplatformEd note: airborne work is a subject of dis-
cussion at this meeting.

Andy Smith/BAS PineIslandGlacierDrainageBasin
I wouldliketoexpressmy supportandinterestin theproposedresearchcollab-

orationin thePineIslandGlacierregionof WestAntarctica.This is animportant,
yetpoorlystudiedregionof theWestAntarcticIceSheetandattemptsto improve
our knowledgeof theareaarelong overdue.If thechancewereto arise,I would
bekeento conductground-basedgeophysicalsurveysin key areasof thedrainage
basin.Recentresultsfrom SARinterferograms(Wisconsin),airborneradarflights
(BAS) andbasinanalyses(BAS) have alreadyhighlighteda complex patternof
streamingflow andinterestingbasalconditions.Groundbasedseismicsurveysare
alreadyprovenasa valuableglaciologicaltool for studyingbasalandsub-glacial
conditions.I would welcometheopportunityto conductseismicandshort-pulse
radarsurveys in the region. High-resolutionseismicreflectioncan tell us much
aboutthe subglacialconditionsandtheir influenceon ice flow, whilst refraction
surveys canimagedeeperstructureandindicategeologicalcorrelationswith the
ice flow regime.Short-pulseradarsurveys canshow any non-steadystatein the
surfacemass-balancein theregion. Ideally, I would hopethatthegroundsurveys
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couldbea collaborative projectwith (at least)SridharAnandakrishnan.Support
for a small field party could be soughtfrom eitherUS NSF or BAS logistics -
or somecombinationof the two. If the currentUS/BAS proposalis successful,
thenoneoptionwould beto supportthegroundseismicpartyat thesametime as
theairbornesurveys.Otherwiseit might benecessaryto considerconductingthe
seismicacquisitionat a laterdate.

Matt Spencer/Penn State Given the recentpapersby E.R. Rignot and D.J.
Wingham,I’d like to examinethe role of firn densificationon massbalancede-
terminationsthroughoutthe catchment.We know the groundingline hasappar-
ently retreatedsome5 km during the periodof studyby Rignot; we alsoknow
Wingham’s radar-measuredelevation changeis mostpronouncedover the area;
but wedon’t know whetherthesetwo studies,suggestive thoughthey are,require
themassbalanceto actuallybenegative.Thenear-surfaceof anice sheetaffords
considerableelevationchangeby wayof firn densificationdynamics.

I proposeastudyof thestateof firn desificationoverthecatchmentin orderto
determinewhethertheregion’ssurfaceis in steadystate.Pit studiesalonemaybe
sufficient to precludethis, thougha few shortcoreswouldbeideal.

Mark Stenoien and Charlie Bentley/U. Wisconsin Stenoin,MarkD. andCharles
R. Bentley, CATCHMENT OF PINE ISLAND GLACIER,ANTARCTICA: VE-
LOCITIESAND MASSBALANCE FROM INSAR MEASUREMENTS,J.Geo-
phys.Res.,in press.

Abstract
We have mappedthecatchmentregion of PineIslandGlacier, Antarctica,us-

ing ERS-1andERS-2radaraltimetryandSARinterferometry. Theradaraltimeter
datawereconvertedto adigital elevationmodel(DEM) usingauniquealgorithm
wedevelopedthatcorrectsfor slopesandgridsthesurface-elevationestimatesin a
singlestep.WeusedtheDEM andprecise(post-processed)orbitalephemeridesto
generateterrain-correctedandgeolocatedcomplex radarimagery. Interferometric
pairson bothascendinganddescendingorbits,correctedby meansof theDEM,
yieldedcomponentsof ice-surfacemotionin theradarlook direction.Wherepos-
sible,we combinedvelocity componentsfrom ascendinganddescendingtracks
to producevectorvelocities;elsewherethe velocity wascalculatedby assuming
thedirectionof motionis downslope.

The velocity map revealsa systemof tributariesthat channelice from the
basin-like catchmentareainto the fast-flowing downstreamtrunk of PineIsland
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Glacier. Noneof thetributariesshows a clearonsetregion. Instead,theice speed
graduallyincreases,alongwith a gradualdecreasein driving stress,alongeach
tributary. We combinedthe velocity datawith sparseinformation on ice thick-
nessesandsnow accumulationratesto calculatean approximatemassbalance.
We find that the region is in balancewithin an uncertaintyof about30% of the
totalmassthroughput.

Michael Studinger and Robin Bell/LDGO We would like to expressour in-
terestin thejoint US/UK PineIslandGlacierinitiativeby contributing a studyon
the influenceof tectonicrelatedstructureson drainagepatternsin thecatchment
area.ThePineIslandGlaciercatchmentregiondiffersfrom theSipleCoastregion
by the relative orientationbetweenthe tectonicfabric anddirectionof dominant
iceflow. While iceflow andextensionrelatedtectonicfabricsareorientedparallel
for theSipleCoasticestreamsandtheWestAntarcticrift system,theanticipated
draingeandgeologicstructuresareorientedalmostperpendicularto eachotherin
the PineIslandcatchmentarea.This makesthe PineIslandregion a uniquetest
area.

PineIslandBay is locatedabove a crustalboundaryseparatingtwo terranes
with distinctivegeologicalevolution: theThurstonIslandcrustalblock in theeast
andMarie Byrd Land in thewestboth forming theMesozoicPacific convergent
margin of theGondwanasupercontinent.During theCretaceousa suddenchange
from subductionto extensionoccurredalongthemargin. Intrusionof Tertiaryal-
kalinevolcanicrockshasbeenproposedto betheresultof amantleplumebeneath
Marie Byrd Land. The anticipatedextensionalstructuresassociatedwith rifting
(e.g., linear sediment-filledbasins),the imprint of the proposedmantleplume,
andthelocationandnatureof thecrustalboundaryareonly poorly known dueto
theicecover. Webelive thatincludingthesubglacialgeologyin thesciencegoals
of theproposedprogramwould strengthenit andmake it a morecomprehensive
earthscienceinitiative.

Theproposedinitiativewill stronglydependonacomprehensiveairbornegeo-
physicalsurvey for which many potential investigatorshave alreadyexpressed
their interest.Thisdatasetwill providebasicconstraintsfor furtherwork of many
participants,andwill be usedby a broadgroupof investigatorswithin the pro-
posedresearchcollaboration.Most of theexpressedinterestfocuseson the laser
altimetryandice penetratingradar. We areinterestedin contributing to theanal-
ysis of the potentialfield datafor geologicandtectonicquestionsrelatedto ice
sheetdynamics.Thetectonicstructuresanticipatedwithin thetectonicframework
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canbedetectedwith advancedanalysisof potentialfield data.Three-dimensional
sourcedepthestimationssuchasmultiple-sourceEulerdeconvolution andpower
spectralanalysisareusefultoolsin obtainingstructuralinformationonthesubsur-
facegeologyfrom gravity andmagneticdata.Wernerdeconvolution of magnetic
datacouldbeusedto constrainmagmaticintrusionin thecrust.

Ed Waddington, Charlie Raymond and Twit Conway/U. Wash We support
theproposedresearchin thePineIslandGlacierregion becauseof its importance
for understandingthedrainageof icefrom theWestAntarcticIceSheet.Ourmain
contributionwouldbeto usewell-proven,ground-basedradarandGPStechniques
to examinethepresentandpastflow historyof theridgebetweentheThwaitesand
PineIslandGlaciers(RidgePIT). Stratigraphyin stableareasbetweenicestreams
providethebestopportunitiesfor examiningpasthistoryof flow. Studiesonother
inter-streamridgeshaverevealedconsiderableinformationaboutthecontrolsand
history of adjacentice streamactivity. Our choiceof specifictargetsfor these
high-resolution,ground-basedstudieswouldbeguidedby theresultsof airborne-
radar.

Mike Willis, Byrd Polar Research Center, USGS Investigatingcrustalmotion
in thePIGareawith GPS.

Tectonics:WestAntarcticais composedof severalmicro-plates.ThePIG oc-
cupies”a narrow but profounddepression”(Dalziel andElliot 1982),interpreted
to bethejunctionof theThurstonIsland/EightsCoastcrustalblockandtheMarie
Byrd Landcrustalblock.Thereareno predictedmotionsover this junctionbut a
GPScampaigncouldbe initiated to measureany(lack of) motion betweenthese
crustalunits.

Therearereportsof active volcanismin theHudsonMountains,immediately
to theeastof thePIG.Additionally to thewestof theThwaitesGlacieris Mount
Takahea volcanothat is alsoprobablyactive (Le Masurier, 1987).In additionto
activeareastherearealargenumberof volcanoesof recentorigin.Thesewouldbe
worth investigatingin termsof bothstructuralmappingandpetrographicstudies.

Reconnaissancemappingusing high resolutionsatellite imagerywhen it is
availablethroughthe cloudscould be usedfor mappingthe structuraltrendsof
thearea.

Glaciology:Accordingto radaraltimetrytheannualvariability in thesnowfall
in thePIG areais large.With sucha largevariationit maynot bepossibleto use
altimetryto measurethemasschangesof theglaciersoverashorttimescale.GPS
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measurementsof bedrockmotioncanfilter out interannualchangesin theicemass
andwith 3-4 yearsof measurementsit shouldbepossibleto measuretheelastic
responseof thelithosphereto icesheetmasschangeat selectednunataksites.

Geodesy:Additionally from GPSmeasurementswe will be able to extract
oceantides,improve the mapcontrol for the areaandprovide a framework for
othergeodeticwork while fulfilling theSCARdirectivestowardsdensifyingthe
geodeticinfrastructureof Antarctica.
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