CoordinatedResearclhin the AmundsernSeaEmbayment

Appendix: Expressions of Interest

Richard Alley & Co-workergPenn State We areinterestedn PinelslandBay
in atleastthreeways:

1) We endorsegroundgeophysicdy S. Anandakrishnarfnow at PennState
but moving to Alabama).

2) We areinterestedn participatingin WAISCORES-relatedhallov ice cor-
ing andpits (aswell asdeepcoring)for spatialandtemporalvariationin accumu-
lation, climatechangeandpossiblyelevationchange We ernvision acommunity-
basedeffort similar to thatat Siple Dome.Leadershipf suchan effort would be
discussedvith the WAISCORESeffort.

3) We areinterestedn modelingtied to data.PennStateis building, or collab-
oratingwith Chicago(MacAyed)in building a full suiteof finite-elementfinite-
differentandreduced-ordeice-flov modelswith basalprocesseandhydrology
interactionswith surroundingsandotherappropriatdeatures Our experienceis
thatmodelscloselytied to dataare mostuseful,andwe offer andseeksuchcol-
laboration.

We alsonotethatground-basedorkis bestconductedvithin aremote-sensing/aero-
geophysicaframewnork. We believe thatscienceplanningfor detailedgroundsur
veyswould be easierafteraerogeophysicaureying.

Sridhar Anandakrishnan/U Alabama Seismicsureyswill targettheenglacial
andsubglaciakrnvironmentdor ice-fabricandtill- andsedimentary-layeproperties,
respectiely, to determinewhatthe relationshipis betweentheseparameteraind
ice streamformation and location. Field-intensve work suchas this would be
carried out in collaborationwith otherssuchas Andy Smith at BAS. OppoFr
tunity exists to conductcomparatie profiles onshoreand offshoreto contrast
currentand former ice streambasalproperties.Thereis also the possibility of
combinedon/offshoreseismicwork with OBS andland-basedeceversandship-
basedsources.

Radarsureyswill mapinternallayersandstudythebasalreflectvity changes
to seeif roughnessand/orbasalwatercontentare associateavith ice streaming
(seeExpressiorof Interestfrom Blankenshipetal., UT).

Robert Bindschadler/NASA  Dynamics& Kinematicsof Pinelsland& Thwaites
Glacier

FromrecentERS-SARinterferometry PinelslandGlacieraccelerateso ice-
streamvelocities(> 100 m/a)without developingsheamaugins. This character
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istic may help definethe "onset” process.Thwaites Glacier also may exhibit a
similar characteralthoughthis hasnot beenconfirmed.

Thus, my interestspansfrom the determinationof the velocity field within
Thwaites& PinelslandGlaciercatchmentrea,assessinthe characteandposi-
tion of streamindglow (increasingvelocity with decreasinglriving stress)inverse
modelingthe resultantvelocity andgeometryfields for basalconditions,andfor-
ward modelingfor lik ely evolution of thetwo glaciersystems.

Thetwo glaciersystemsnustbe studiedin parallelto allow for likely interac-
tion betweerthebasins.

D.D. Blankenship, D.L. Morse, J.M. Holt, .W.D. Dalziel We areinterested
in acquiringa comprehensie setof aerogeophysicalbsenationsover the catch-
ment, tributariesand trunk of ThwaitesGlacierandits boundingridgesand di-
vides.The objectvesof this work areto understandhe changesn ice dynamical
stateof ThwaitesGlacierasits tributariesform, coalescendgo afloataswell asto
understandhe history of thesechangesandhow they arerelatedto paleoclimate,
subglaciabeologyandoff-shoreprocesses.

Specifically we are interestedin using surface/bedmorphology bed echo
character surface/\olume scatteringand internal layering obsenations from a
comprehensie"phase-coherenttadarsurey to understandothpresentaindpast
ice dynamics.This airbornesurney would include laseraltimetry for improved
driving stressand massbalancecalculationsas well as measuremenof grav-
ity and magneticanomaliesfor subglacialgeology In addition, we would plan
to complementhe airbornework with ground-basedadarstudiesperformedin
concertwith seismicexperimentslesignedpecificallyto understandheenglacial
andsubglaciakrvironmentsassociateavith tributaryand”ice stream”formation
(seeStatemenbf interestfrom S. Anandakrishnan).

Thesegeophysicalexperimentswould be undertalen in collaborationwith
complementarguneysof thePinelslandEmbaymenproposedy D.G. Vaughan
andA.M. Smith

Gordon Hamilton/U. Maine Massbalanceandaccumulatiorrates.Our inter-
estis in understandingpatternsof ice thicknesschangein the Pine Island and
Thwaitesglacier catchmentsRadaraltimetry work by Winghamet al. suggests
large valuesof dH/dt. Theseresultsneedto be confirmed.Ground-basedmea-
surementsising preciseGPSsurweys are oneway to do this. We arealsointer
estedin spatial(andtemporal)variationsin snav accumulatiorratesbecausef
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theirimportancan massbalancework. A seriesof firn coreslinkedby GPR/GPS
profiling is a promisingmethodfor mappingcatchmenscaleaccumulatiorrate
patterns.

US ITASE traversesin 2001-2002and 2002-2003will visit portionsof the
Pinelslandand ThwaitesglaciercatchmentsThework describedabove is oneof
thetraverseactuities.

Terry Hughes/U. Maine In July | discussedvith Bob Thomasa projectthat
he andl coulddo togetherwhich seemedo interesthim. It would be a study of
the calving mechanisnfor Pinelslandand ThwaitesGlaciers.The studywould
begin on PinelslandGlaciet sinceit hasa smoothersurface,known basalmelt-
ing rateandgroundine-lineretreatrate,and surfacevelocities.It alsodrainsthe
lowestice divide (1200m above sedevel) in WestAntarctica,in conjunctionwith
Rutford Ice Stream Hencea studyof the effect onice-diide loweringdueto an
unhuttresseandfully buttressedce streamon eachflankis attractve.

We would studythe Reeh(1968) mechanisnof ice-shelfcalving causedoy
archinganddownwarpingnearthe calving front. On the assumptiorthatbottom
crevassesorm atthegroundingline, andperhapseneaththeknow bit trans\erse
surfacecrevassesipstreanbehindthe groundingline, thesecrevasseshouldbe
linesof weaknesshataretransportedo thecalvingfront andreactvatedby Reeh
bending.

We would do radarsoundingand radaror laserprofiling from a low-flying
aircraft along flightlines from the calving front to beyond the large trans\erse
crevassesThesedatawould locatesurfaceandbottomcrevassesmapReeharch-
ing anddownwarpingnearthe calvingfront, locateshallov surfacetroughsabove
bottom crevassesvherehigh longitudinal strainratesare "necking” the floating
part of Pine Island Glaciet and map the groundingzone by elevation changes
associatedvith tidal changesAfter thesemapswere produced surfacestudies
would beconductedacrosslines of weaknessasfuturelinesof calving.Surface
studieswould includethosethat Thomasdid on the Rosslce Shelf (strainrates,
temperatureqit studiesgetc.).

Christina Hulbe/NASA-GSFC Bedrocktopographyis an importantinput to
ice sheetnumericalmodels.At presentmodelsare limited by lack of dataand
poor resolutionin several key areas-theéPine Island/ThwaitesGlacier catchment
amongthem. Bedrockelevation changessignificantly over shortdistancesgcre-
ating basaltroughsthat guide ice flow. Thosetroughsare not well resoled in
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existing datasets,makingaccurate2 or 3-dimensionamodelingof ice flow dif-
ficult, if notimpossible Giventheimportanceof the PIG/Thwaitesregion to the
massbalanceof the WAIS, the suggeste@irbornegeophysicatampaignshould
beincludedin futurefield seasonsTheresultingdatawill beimmediatelyuseful
for numericalmodelers.

Robert Jacobel/St. Olafs College | am interestedn proposingground-based
radarin conjunctionwith shallov coresand other glaciologicalfield measure-
ments.Internalstratigraphyfrom the radarwould connectmeasurementsiadein
corestudiesat stiesalongatraverse.

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

We have beengiven the greenlight by NSF/OPPon a proposalbearingthe
above name with fieldwork currentlyscheduledor theAmundserSean February-
March2000aboardheNB Palmer Theprimaryobjective of thiswork is to evalu-
atetherole of CircumpolarDeepWater(CDW) in theattrition of theWestAntarc-
tic Ice SheetPrioroceamrmeasurementsave shovn thatthebasalmeltrateof the
floatingportionof PinelslandGlacierexceedslO m/yr, morethan50timesthere-
portedmelt ratesof the RossandFilchnerRonnelce Shehes(Jacobstal 1996;
Jenkinset al 1997; Hellmer et al 1998). Even higherratesfor this deep-rooted
glacierhave sincebeeninferredfrom satelliteinterferometry(Rignot1998).This
attrition appeargo resultin partfrom the presenceof 'warm’ CDW on the con-
tinental shelfin the SE Pacific sector but melt ratesof the Thwaitesand other
glaciersin this region areunknown.

We would mapthewatermassesndseafloor of the Amundsershelfin suffi-
cientdetailto definetheroutesof CDW accesso thecontinentaice, thelocations
of meltwateroutflows, andthe westward evolution of CDW influence.We would
usebottom-mooredarraysto obtaintime seriesdata,and CTD-mountedacoustic
dopplerinstrumentgo profile thethermohalineandcurrentfield. Thein-situ data
would be utilized to estimatemelting ratesandvalidatenumericalmodelsof the
sub-icecirculation. Collaboratingprogramsare anticipatedjncluding tracerwa-
ter chemistry andbottomcoring andseismicwork to documenthe deglaciation
history of this region. Givensufficient geophysicainterest,gravity andmagnetic
lines could be run acrosshe continentalshelf andslope.Othercooperatie ven-
turesthatwould be highly desirableincluderepeatectruisesin subsequengears
to retrieve long-termmoorings,anddetailedseaice work for operationakupport
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and scientific analyseslf ship-basedelicopterswere available,that would al-
low the placemenif Automatic WeatherStations,seaice reconnaissancegnd
radar/seismiavork on the floating glaciersto betterdefinetheir underlyingcavi-

ties.

Tom Kellogg/U. Maine Objective: The principal objective is to documentto
deglaciationhistory of the AmundserSeashelf (WAIS priority researclgoalH2:
Bindschadler1996).

1. Collectionof additionalbathymetriadata,andcollationof theavailabledata
into a form usableby otherinvestigatorsThis is hecessaryo establishcorrect
locationsof coastlinesandislandsandto determinethe extentandorientationof
major glacial troughs(former ice streamschannels)ls therea trough fronting
Thwaites Glacier?Doesit joint with the Pine Island Trough?Are the troughs
foredeepenedyith shallov sills at the shelf break?Where are former pinning
pointslocated,which could serne astemporarygroundingline positions,or sites
of former local ice capsduring deglaciation, etc. Bathymetricinformation will
make it possibleto selectcoring locationsalongspecificflowlines,andhenceto
trackgroundingline andcalvingmaigin retreatfrom the shelfbreakto the present
positions.

2. Sedimentoring: Coresavailablenow coveronly alimited areain the east-
ernmostAmundsenSea.Neededis coverageof the entire area.Coring efforts
shouldbe concentrate@longglacialtroughs,to documentiming of deglaciation
(groundingline and calving magin retreat)and betweentroughsto samplethe
diamicton.Sedimentologi@analysesof the diamictonwill revealits origin (is it
a till?). Micropaleontologycantell muchaboutthe natureof the surfacewaters
overlying coring sitesduring depositionof postglacialsandymuds.14C dating
of carbonateshellsor particulateorganiccarbonareneededo documentagesof
glacialretreat.

3. Marine Geophysicgesp.Seismic):Neededaremultichannelideal) or sin-
gle channekeismiclines, especiallyalongandacrosgroughs,to establishextent
and thicknessof sedimentunits (andto aid in selectingcoring sites). Seismic
datacanalsoreveal information aboutthe natureof the glacial bed (submarine
morainesflutes,grooves,till tonguesformergroundingline positions.etc.).

4. Physicaloceanographiprocesse the AmundsenSea:Of particularim-
portanceare verification that shelf water is not forming here,a more accurate
guantificationof basalmeltingratesunderthe PIG ice shelf,anddeterminatiorof
oceanographiinteractionswith Thwaites Glacier Meteorologic-oceanographic
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linkagesandinteractionsalsoneedwork to quantify what are now mostly qual-
itative relationshipsA completeunderstandingf the comple factorsinvolved
in AmundsenSeaglacial history also requirescollection of glaciologic, glacial
geologic,andmeteorologiadatafrom the areaandadjacentWest Antarcticaand
the SouthernmOcean(e.g.,WAIS researclareasC1 andC2).

NOTE: Becauseof the heavy ice cover in the AmundsenSea,ary cruiseto
this region entailsconsiderableisk thatgoalswill notbe metor thatthe planned
field programwill be only partially successfulOne way to reducethis risk is
by emplgying a vesseldesignedor work in heary ice. This meansuseof Coast
Guardicebrealers.An additionaladwantagehereis thattheicebrealersroutinely
carry helicopterswvhich canbe of considerablassistancén locatingleadsin the
packice, andcanalsocarry scientistsfrom the ship to geologic/glaciologicsites
of interestalongthe ship’s track (e.g.,suchstudiesmight include measuringhe
maximumelevationonislands,examiningglacialdepositoonislandsandice free
coastlinesstudyingmoraineson inland mountainswithin helicopterrange,and
establishingshort-termfield campsfor glaciologic research) While the cruise
shouldbe devotedprimarily to marinegeologyandgeophysicandoceanography
programsjnterestedscientistan otherfieldsshouldbeaccommodated possible
sothatthe maximumamountof datais obtainedfrom whatis likely to be one of
thefew opportunitiesavery for mostscientistgo visit this remotearea.

Craig Lingle, Keith Echelmeyer, Elena Suleimani/Univ. of Alaska, Fairbanks

Ron Kwok, Eric Rignot/JPL  The proposedprogramwill involve fieldwork,

focussingon useof aircraftlaseraltimetry for measurementf surfaceelevation

profilesandairbornedeep-icesoundingradarfor measurementsf ice thickness.
'SOAR’ will beemployedfor both.

Theprogramwill alsoinvolve useof SAR interferometryfor measuremeruf
surfacevelocities,with INSAR alsoemployedto measuraletailedsurfacetopog-
raphy to theextentthisis permittedby multiple repeaimagepairsfor differential
INSAR.

Numericalmodelingwill beemployed,in conjunctionwith theabove,for sim-
ulation of the deformationakontritution to INSAR-measuredurfacevelocities,
etc. (Seeabstracbn oppositesideof this page.)

Abstract

[The massbalanceof Antarctic snav catchmentreashastraditionally been
estimatedoy summingthe total massinput from accumulationand comparing
that quantity to the total massoutflow acrossgroundinglines. On a local scale;
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say atagivenpointontheice sheetanequvalentproceduravouldbeto estimate
thetime rate-of-changef theice thicknessby taking the differencebetweerthe

surfaceaccumulatiorrateandthe horizontaldivergenceof theice flux averaged
throughthedepth.

Accuratemeasuremerdf surfacevelocitieswith spaceborneadarinterferom-
etry (INSAR) hasmadeit possiblejn principle,to estimatethe rate-of-changef
theice-sheethicknesson a local scale,in regionswherethe orbital coverageof
ERSandRADARSAT haveyieldedSAR image-pairsuitablefor this technique.
Suchareasncludethe ThwaitesandPinelslandglaciercatchmentareasorth of
lat. 79S(approximately)wherethe ERS-1and-2 TandemMissionyieldedimage
pairs with one-daytime separatiorsuitablefor measurementf relatively fast-
flowing ice. The Thwaitesand PinelIslandglaciersare of interestin conjunction
with the questionof the stability of the WestAntarcticice sheet.

A three-dimensionahumericalice-flov modelwill be usedto computethe
depth-dependemnteformationatomponenbf thesurfacevelocityfield. Thedepth-
dependentotal velocities,includingcontributionsfrom basalsliding (if ary), will
be computedby usingthis resultin conjunctionwith INSAR-derved surfaceve-
locities. Useof a nestedgrid will be investigatedor improved modelresolution
overthe ThwaitesandPinelslandglaciers.Theresultingdepth-dependemeloc-
ity profileswill be employedto estimatethe horizontaldivergenceof theice flux
andhencehetime rate-of-changef thicknessusingthe continuityequationThe
preliminary resultswill be presentedincluding an assessmentif errorscaused
by uncertaintiesn the griddedaccumulatiorratesandairborneradarderivedice
thicknessedyoth of which arerequiredasmodelinput.]

Baerbel K. Lucchittaand Christine E. Rosanova/USGS BaerbekK. Lucchitta
andChristineE. Rosan@a planto continuetheir work on velocity measurements
on the PineIslandand Thwaitesglaciers.The methodis by featuretrackingon
ERS,Radarsatand Landsatimages.Oneof the goalsis to substantiatevhether
the ThwaitesGlacierhasindeedbeenacceleratingAnotheris to monitor possi-
ble future velocity changesThe datawill be availablefor possiblecalibrationof
andcross-checkingvith interferometrymeasurementsf velocities,andfor mass
balancestudiesoncethe bedrockconfigurationill beknown.

Joe McConnéll/Desert Research Institute (in collaboration with Rob Arth-
ern) Accumulationvariability and its impact on altimetry-basedestimatesof
massbalance Our interestis in understandindpow thetemporalandspatialvari-
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ability in snav accumulation(andassociate@hangesn nearsurfacedensity)af-
fectsice sheetelevation andso altimetry-basecdestimatef ice sheetmassbal-
ance We have beendoingsimilarwork in thehigh-elevationregionsof Greenland
wherewe foundvery closeagreemenbetweerobsenedchangesn ice-sheetle-
vationandmodeleckelevationchangedrivenby ice-coremeasurementsf contem-
poraneousnon accumulation{Nature,Aug 24,2000).Theseresultssuggesthat
reliableinterpretatiorof altimetrydatawill requirefull understandingf theactual
snav accumulatiorovertheregion. Field efforts would includedetailedmeasure-
mentsof snav accumulatiorfrom widely distributedshallow firn cores(analyzed
in thelab usingcontinuoudlow chemicalanalysesandanice-coremelter).Mod-
eling andinterpretatiorwould be highly collaboratve, involving meteorologists,
ice dynamicsmodelersyemotesensorandothers.

RossPowell/N. 11l.U. Sedimentarprocessebothup-strean{groundingzones)
anddown-streanof a groundingline areimportantvariablesto quantifyin order
to constrainflow dynamicsandice streambehaior and also sub-ice-shelfpro-
cessesHowever, no direct measurementsf ary of theseprocessehiave been
made.Researctprogramausingsubmersibleemotelyoperatedrehicles(ROVS)
and subglacialand seafloor sampling(including coring) are neededn orderto
evaluategroundingline andup-streansubglaciabrocessesf WAIS glacierslike
Pinelslandand Thwaites,aswell asfor determiningsub-WAIS sourcesediment
and evaluating pastice sheetbehaior. Data collectedin suchstudiescan: (1)
documentphysicaland geotechnicapropertiesof subglacialtill up-streanmfrom
andat ice streamgrounding-linego evaluatedown streamareasof ice streams
that have hadtheir bed characteristicgvaluatedfartherup-streamj2) provide a
continuumalongflow linesto tightly constrainthe influenceof bedcharacteto
flow velocity andsedimensupplyto grounding-linedepositionakystemsinclud-
ing theeffectgrounding-lineareagnayhave on determiningransientehaior of
ice streamsj(3) provide groundtruth for geophysicaimodelsof subglacialand
groundingline sedimentaryprocesse#cluding sedimentdeformationand sedi-
mentgeometryj(4) quantitatvely andqualitatvely documenphysicalandchem-
ical processefor evaluatingthe interactionbetweernsedimentarngrounding-line
systemsand grounding-linemovementrelatingto ice sheetandice shelf stabil-
ity; (5) provide groundtruth for sedimentologicamodelsof grounding-linesys-
temsinferredfrom the stratigraphiaecord;(6) be usedto constructglacimarine
environmentmodelsfor interpretingsedimentaryecordson the Antarctic conti-
nentalshelf of variousages,including the last retreat;(7) provide groundtruth
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for geophysicahndoceanographimodelsof sub-ice-sheltirculationandfreez-
ing/melting patternsand processesincluding tidal pumpingandtidal influence
on periodic groundingline movementsover a possiblegroundingzone;(8) de-
terminethe sourcegandtheir character)of sedimentunderWAIS and perhaps
evaluatepastfluctuationsof the WAIS usingsedimenimineralandfossil content.

Eric Rignot/JPL Remotesensingdatareveal high bottom melt rateson the
floating part of Pine Island Glacier and ThwaitesGlacier They also shawv that
theseglaciersareexperiencinggroundingline retreat.We would seekto analyze
to-be-collectedce soundingradardataover the floating portion of theseglaciers
andin particularat thejunctionice-oceancombinedwith interferometricsarob-
senations,to determinethe spatialvariationsin bottommelting of theice shelf,
andstudyhow oceanididesandice thinninginteractwith theroughglacierbedat
the groundingline to producegroundingline migration.We would seekto study
thislatteraspectombiningsardatawith anelasticplatemodellingof theice shelf.
Thesedatawould provide importantinsightsinto theice shelfandgroundingline
stability in this region.

Ice soundingdatapresumablyto be collectedby JPL radaron-boardBlanken-
ship’s geophysicahkirborneplatformed note: airborne work is a subject of dis-
cussion at this meeting.

Andy Smith/BAS PinelslandGlacierDrainageBasin

| wouldlik eto expresamy supportandinterestin theproposedesearcleollab-
orationin the PinelslandGlacierregion of WestAntarctica.Thisis animportant,
yet poorly studiedregion of the WestAntarcticlce Sheetandattemptgo improve
our knowledgeof the areaarelong overdue.lf the chancewereto arise,| would
bekeento conductground-basedeophysicasurweysin key areaf thedrainage
basin.Recentesultsfrom SAR interferogramgWisconsin) airborneradarflights
(BAS) andbasinanalysegBAS) have alreadyhighlighteda complec patternof
streamindlow andinterestingoasalconditions. Groundbasedseismicsureysare
alreadyprovenasa valuableglaciologicaltool for studyingbasalandsub-glacial
conditions.l would welcomethe opportunityto conductseismicandshort-pulse
radarsuneys in the region. High-resolutionseismicreflectioncantell us much
aboutthe subglacialconditionsandtheir influenceon ice flow, whilst refraction
suneys canimagedeeperstructureandindicategeologicalcorrelationswith the
ice flow regime. Short-pulseradarsureys canshav ary non-steadystatein the
surfacemass-balanci theregion. Ideally, | would hopethatthe groundsurweys
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could be a collaboratve projectwith (at least)SridharAnandakrishnanSupport
for a small field party could be soughtfrom either US NSF or BAS logistics -
or somecombinationof the two. If the currentUS/BAS proposalis successful,
thenoneoptionwould beto supportthe groundseismicparty at the sametime as
theairbornesuneys. Otherwiseit might be necessaryo 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 catchmentWe know the groundingline hasappar
ently retreatedsome5 km during the period of study by Rignot; we also know
Winghams radarmeasurecktlevation changeis mostpronouncedver the area;
but we don't know whetherthesetwo studies suggestie thoughthey are,require
themassbalanceo actuallybe negative. The nearsurfaceof anice sheetaffords
considerablelevationchangeby way of firn densificatiordynamics.

| proposea studyof thestateof firn desificationoverthe catchmentn orderto
determinewvhethertheregion’s surfaceis in steadystate.Pit studiesalonemaybe
sufficientto precludethis, thougha few shortcoreswould beideal.

Mark Stenoien and CharlieBentley/U. Wisconsin  StenoinMark D. andCharles
R. Bentley, CATCHMENT OF PINE ISLAND GLACIER, ANTARCTICA: VE-
LOCITIESAND MASSBALANCE FROM INSAR MEASUREMENTSJ.Geo-
phys.Res.,in press.

Abstract

We have mappedhe catchmentegion of PinelslandGlacier Antarctica,us-
ing ERS-1landERS-2radaraltimetryandSAR interferometryTheradaraltimeter
datawerecorvertedto a digital elevationmodel(DEM) usinga uniquealgorithm
we developedthatcorrectdor slopesandgridsthesurface-elgationestimatesn a
singlestep.We usedthe DEM andprecisg(post-processedybital ephemerideto
generateerrain-correcte@ndgeolocatedcomplex radarimagery Interferometric
pairson both ascendinganddescendingrbits, correctecby meansof the DEM,
yieldedcomponent®f ice-surbcemotionin theradarlook direction.Wherepos-
sible, we combinedvelocity componentdrom ascendingand descendingracks
to producevectorvelocities;elsavherethe velocity was calculatedoy assuming
thedirectionof motionis downslope.

The velocity map revealsa systemof tributariesthat channelice from the
basin-like catchmentareainto the fast-floving downstreamtrunk of Pinelsland
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Glacier Noneof thetributariesshavs a clearonsetregion. Instead the ice speed
graduallyincreasesalongwith a gradualdecreasen driving stressalongeach
tributary. We combinedthe velocity datawith sparseinformation on ice thick-

nessesandsnov accumulatiorratesto calculatean approximatemassbalance.
We find thatthe region is in balancewithin an uncertaintyof about30% of the
total massthroughput.

Michaedl Studinger and Robin Bell/LDGO We would like to expressour in-
terestin the joint US/UK PinelslandGlacierinitiative by contributing a studyon
the influenceof tectonicrelatedstructureson drainagepatternsin the catchment
area.ThePinelslandGlaciercatchmentegiondiffersfrom the Siple Coastregion
by the relative orientationbetweenthe tectonicfabric anddirectionof dominant
ice flow. While ice flow andextensionrelatedtectonicfabricsareorientedparallel
for the Siple Coastice streamsandthe WestAntarcticrift systemtheanticipated
draingeandgeologicstructuresareorientedalmostperpendiculato eachotherin
the Pinelsland catchmentarea.This makesthe Pinelslandregion a uniquetest
area.

PinelslandBay is locatedabove a crustalboundaryseparatingwo terranes
with distinctive geologicalevolution: the Thurstonislandcrustalblockin the east
andMarie Byrd Landin the westboth forming the MesozoicPacific corvergent
mamgin of the GondwanasupercontinenDuring the Cretaceous suddernchange
from subductiornto extensionoccurredalongthe mamgin. Intrusionof Tertiary al-
kalinevolcanicrockshasbeenproposedo betheresultof amantleplumebeneath
Marie Byrd Land. The anticipatedextensionalstructuresassociatedvith rifting
(e.g., linear sediment-filledbasins),the imprint of the proposedmantle plume,
andthelocationandnatureof the crustalboundaryareonly poorly known dueto
theice cover. We belive thatincludingthe subglacialgeologyin the sciencegoals
of the proposedorogramwould strengthent andmalke it a morecomprehensie
earthsciencanitiative.

Theproposednitiativewill stronglydependnacomprehensieairbornegeo-
physicalsurwey for which mary potentialinvestigatorshave alreadyexpressed
theirinterest.Thisdatasetwill provide basicconstraintgor furtherwork of mary
participantsand will be usedby a broadgroup of investigatorswithin the pro-
posedresearctcollaboration.Most of the expressednterestfocuseson the laser
altimetry andice penetratingadar We areinterestedn contributing to the anal-
ysis of the potentialfield datafor geologicandtectonicquestionselatedto ice
sheetdynamics.Thetectonicstructureanticipatedwithin thetectonicframewnork
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canbedetectedvith advancedanalysisof potentialfield data.Three-dimensional
sourcedepthestimationssuchasmultiple-sourcezuler decomwolution andpower
spectrabnalysisareusefultoolsin obtainingstructurainformationonthe subsuy
facegeologyfrom gravity andmagneticdata.Wernerdecowolution of magnetic
datacouldbe usedto constrainmagmatiantrusionin thecrust.

Ed Waddington, Charlie Raymond and Twit Conway/U. Wash We support
the proposedesearchn the PinelslandGlacierregion becausef its importance
for understandinghedrainageof ice from the WestAntarcticlce SheetOurmain
contributionwouldbeto usewell-proven,ground-basedadarandGPStechniques
to examinethe presenaindpastflow historyof theridgebetweerthe Thwaitesand
PinelslandGlaciers(RidgePIT). Stratigraphyin stableareasetweence streams
provide thebestopportunitiesor examiningpasthistory of flow. Studieson other
inter-streanridgeshave revealedconsiderablénformationaboutthe controlsand
history of adjacentice streamactiity. Our choice of specifictargetsfor these
high-resolutionground-basedtudieswould be guidedby theresultsof airborne-
radar

Mike Willis, Byrd Polar Research Center, USGS Investigatingcrustalmotion
in the PIG areawith GPS.

Tectonics:WestAntarcticais composedf severalmicro-platesThe PIG oc-
cupies’a narrav but profounddepression’{Dalziel andElliot 1982),interpreted
to bethejunctionof the Thurstonlsland/EightCoastcrustalblock andthe Marie
Byrd Land crustalblock. Thereareno predictedmotionsover this junctionbut a
GPScampaigncould be initiated to measureany(lack of) motion betweenthese
crustalunits.

Therearereportsof active volcanismin the HudsonMountains,immediately
to the eastof the P1G. Additionally to the westof the ThwaitesGlacieris Mount
Takahea volcanothatis alsoprobablyactive (Le Masurier 1987).In additionto
activeareagherearealargenumberof volcanoe®f recentorigin. Thesewvould be
worth investigatingn termsof both structuralmappingandpetrographictudies.

Reconnaissanceappingusing high resolutionsatelliteimagerywhenit is
available throughthe cloudscould be usedfor mappingthe structuraltrendsof
thearea.

Glaciology:Accordingto radaraltimetrytheannualvariability in thesnowfall
in the PIG areais large. With sucha large variationit may not be possibleto use
altimetryto measurehemasschange®f theglaciersoverashorttime scale GPS
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measurementsf bedrockmotioncanfilter outinterannuathangesn theice mass
andwith 3-4 yearsof measurements shouldbe possibleto measurdhe elastic
responsef thelithospheredo ice sheetmasschangeat selectechunataksites.
Geodesy:Additionally from GPSmeasurementse will be able to extract
oceantides, improve the map control for the areaand provide a framework for
othergeodeticwork while fulfilling the SCAR directvestowardsdensifyingthe

geodetidnfrastructureof Antarctica.
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