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1.OperationalInformation
1.1.Shorthistoryreview

Afterbecomingindependent,inSeptember1992UkraineacceptedAntarctic
Treatyof1959.Onthe6thFebruary1996GreatBritaintransferredFaradaystation
toUkraineandthestationwasgivennameofAkademikVernadsky.Sincethen,
Ukraineisoneof19countries,havingfull-yearoperatingstations.Andsince2004
UkrainehasstatusofConsultativePartyofAntarcticTreaty.

1.2.NationalExpeditions

A.Stations–summer,winter,refuges,majorfieldactivities.

StationAkademikVernadsky
Ukraineoperatesonewinteringstation“AkademikVernadsky”andhasno

summer-onlystations.
Theemergencybaseislocatedinthestationvicinity.Ithassufficientstockof

provisions and equipped with facilities for cooking food and sleeping
accommodations.Thereisanemergencydisel-generatorsetforsupportofstation
crewvitalfunctionsmakingpossibletobecomearefugeforafewmonthsincaseof
mainstationbuildingincapacitation.

Ukrainian AntarcticStation ‘AkademikVernadsky’islocated in near-polar
region on Galindez Island about10 km to the westofAntarctic Peninsula.
Geographicallocationis65deg.15min.Sand64deg.16min.W.

Thestationwasbuiltin1954-1954anditsreconstructionwasfinishedin1978
-1980.Thestationcomplexincludeslaboratoryandlivingbuilding,dieselelectro
station,two magnetometerpavilions,radiometricalLF laboratory,aerological
pavilion,hydrologicaland meteorologicalposts,two piers,workshop and 3
warehouses,technologicalmodulefortreatmentoffoodwaste.

Thestationwellequippedforyear-roundworkandinvestigationsandalso
hasareliablesystem oflifesupport.

In 1995 Ukrainian AntarcticCenterwascreated (todayNationalAntarctic
ScientificCenterofUkraine)andAntarcticStationisitsorganizationdepartment.

B.Vessels
NationalAntarcticScientificCenterofUkraineoperatesrentedvessels.
In 2005-2006 season Ukraine used rented ship “Humboldt”forlogistics

operations.

C.Aircraft
NationalAntarcticScientificCenterofUkraineoperatesnoaircrafts.

D.ResearchRockets
UkraineusesnoresearchrocketsinAntarctica.



E.Militarypersonnelandfacilities
UkrainehasnomilitaryfacilitiesorpersonnellocatedinAntarctica.

2.Non-governmentExpeditions
A.Touristvoyages
21shipsand5yachtswith1716touristsvisitedUkrainianAntarcticStation
during2005-2006season.

B.Overflights
NooverflightsthroughAkademikVernadskyundertakenin2005-2006.

C.Ship-basedoperations
Noship-basedoperationsundertakenin2005-2006.

D.Land-basedoperations
Noland-basedoperationsundertakenin2005-2006.

3.PermitInformation
3.1.VisitstoprotectedAreas

DuringtheperiodofDecember1,2005toJanuary21,2006,6permitswere
issued.5permitswereissueduptoMarch1,2006(fortakingbiologysamples),and
1permituptomarch31,2007(fortakinggeologysamples).Allpermitswereissued
by Ministry forScience and Education ofUkraine,which isresponsible state
organizationfortheProtocolonEnvironmentalProtectiontotheAntarcticTreaty
discharging.AllsamplesweretakenintheVernadskystationarea.

3.2.TakingsamplesandHarmfulInfluence
withFloraandFauna

Samples’collectingatthestation“AkademikVernadsky”isrealizedinminimal
quantityaccordingtoTheProtocolonEnvironmentalProtectiontotheAntarctic
Treaty.Samplesofmoss,lichenandhigherplantsarecollectedonsampleplotswith
steriletoolsintospecialplasticair-lockedbags.Phytoplankton,zooplanktonand
also benthos are collected in minimal quantity using standard methods.
Ichthyofauna,itsspeciesandinterspeciesstructure,lifecycles,featuresofbiology,
productive parameters and other ecological-physiologicalcharacteristics are
studiedonmasskindsoffishes(individualsamplesselectiondoesnotharm sea
biotaatall).Studying ofbirdsand seamammalsiscarried outonlybyvisual
supervision.Itiscarriedouttheaccountoftheirnumber,andalsoidentification.

Theresearchesspentthusdonotrendernegativeinfluenceonfloraandfauna
ofAntarctica.

3.3.ListofIEEsandCEEs
Thepreliminaryconsiderationoftheannouncedactivityhasdetermined,that

theactivitywillhavelessthanaminorortransitoryimpact,therefore,itdoesnot
requireIEEorCEE(accordingtoAnnexIoftheProtocol).

3.4.IntroductionofNon-nativeSpecies.
Non-nativespeciesarenotintroducedatthestation“AcademicVernadskiy”.



3.5.EnvironmentalInformation.
Antarcticaisuniquecontinentwithespeciallysevereconditionsofexistenceof

biologicalobjects.Thestationislocatedinsubpolarareain8-10km totheWest
from AntarcticPeninsulaontheislandGalindez,oneofgreaterinarchipelagoofthe
Argentinaislands.Geographicalcoordinatesofthestation:inLatitude65º15́
SouthandinLongitude64º16́ West.Since2003nearthestationthe
biogeographicalrangewasobstructed,representingauniquewarm oasiswhereall
typesoflandscapearepresented.Usingreceiveddataonrangeenablescomplex
studyingnaturalbiogeocenosis.

3.6.WasteManagementPlants.
Wasteprocessing iscarried outaccording to requirementsoftheMadrid

Report.Wasteofglass,metals,plasticandothersarepressedandtransferredfrom
station,inthefurtherareutilizedinseaportsaccordingtocustomsrequirements.
Thestation usesuniquetechnologyofmicrobemetabolism controlfororganic
wastetreatment

3.7.NationalLegislation.
In2006theLawofUkraine“OnAntarcticactivity”wasenactedinthesecond

readingandaccordingtoNationalprocedurewassentforrevision.

4.Otherinformation
4.1.InspectionReports

AccordingtoParagraphVIIinMarch2005UkrainianAntarcticStationwas
inspectedbyagroupofInspectorsfrom GreatBritain,Australia,Peru.

4.2.NoticeofActivitiesundertaken
incasesofEmergency

Noemergencycasesoccurredin2005-2006.

4.3.Expeditionlogistics
Thesupplyofthestationwithessentialmaterials,provisionsandoilismade

byship.Theworkonthestationisheldtheyearroundbyawinterersgroupof12-
15 men including scientistforthe majorresearch topics(8 to 10 men)and
specialistsonprovidingthevitalfunctions(4to5men).

Twomethodsforexpeditiondeliverywereusedforpast10years.Thefirstis
byseafrom Ukrainian portto AkademikVernadskystation.And thesecond is
combined–deliverytonavalportsofChileorArgentinabyairflightsandfurtheron
–byrentedship.

5.ScienceActivitiesinPreviousYear.
5.1.Geological-geophysicalresearch

ThegeologyandgeophysicsofAntarcticaisaspecialresearchtopic.
Complexnavyinvestigationsincludegravimetricalandmagnitometricalsurvey,

echo-sounding,verticalelectromagneticsounding,floorsampling.Newmaterialson
morphological-morphometricalpeculiaritiesofrelief,break-tectonics,Earth core



structureetcwereobtained.Theresultsoftheseworksallow creationofspatial-
timemodelofEarthcoreanduppermantleformationofWestpartofAntarctic
Peninsula.

The trends of geological-geophysical investigations in Antarctica are
connectedtoscientificworksinnear-AntarcticwaterareaofWorldOcean,andfirst
ofall–inshelfzoneformineral-rawmaterialsandhydrocarbonatesexploration.

Magneticobservatory“ArgentineIslands”(AkademikVernadskystation)is
equippedwithmodernmagnitometricapparatus,includedintheINTERMAGNET
and used forinvestigations oftime-spatialstructure ofgeomagnetic field in
Antarctica.ThisobservatoryhasthelongesttimeseriesofEarthmagneticfield
recordsinWesternAntarctic,startingfrom 1954.MapsofAntarcticmagneticfield
componentsandalsomapsofcomponentssecularvariationsaremade.

5.2.Biologicalresearch
The efforts ofleading biologists ofUkraine are directed to structure-

functionalanalysisofAntarcticbiocenosisofdifferenthierarchicallevels.Ukraine
alsoholdscontinuousbiologicalmonitoring.

Oneofthemain problemsofsuch monitoring isasearch ofbiochemical
indicatorsforestimation ofpopulation state.The investigationsofbiochemical
(including oxidative processes)characteristicsand elementcompound ofblood
carried outby Ukrainian scientistsshowed thatAntarctic speciesoffish are
significantlydifferentfrom others.Thisphenomenonisduetoadaptationoffishto
Antarcticconditions.Thesurveyallowedtodeterminethepeculiaritiesofmacroand
microelementsdistributioninbloodandliverofAntarcticfishdependingonspecies.

By 2006 the inventory ofavifauna ofArgentine islands,Piterman island,
adjacentlandandwaterareasofWestshoreofGrahamsLandnearVernadsky
Station.Thespeciescomposition,number,peculiaritiesofnestedbiology,habitof
lifeandpropagationofallnavybirdsspeciespopulatingtheregion.Amonography
“BirdsofArgentineIslandsandPitermanisland”isprepared,summarizingallthe
ornithologicalresearchuptothepresentday.Adetaileddescriptionofall26birds
speciesoftheregionwasgiven.

The furtherplansare more detailed investigationsofnested biology of
background species,mechanismsofpropagation ofsome species(gentoo and
Antarcticpenguin,snowysheathbill,Antarcticskua)tothesouthofcontemporary
southernedgeoftheirnaturalhabitat.Somemorefundamentalresearchtopicsare
considered.

In2006mammal-faunainvestigationsoftheregionwerestarted.Thespecies
compound,numberand habitoflife peculiaritiesofmammalsinvestigation is
planned.TheinvestigationofpinnipedandcetaceanroleinAntarcticecosystem is
alsosuggested.Theundertakingsforpreservationofrarespeciesareplanned.

In2003atGalindezisland,nearVernadskyStationabio-geographicalpolygon
waspositionedofuniqueAntarcticlandscapeoasisofglacier,fieldsoflichenand
moss,soils,cascadelakes.Anexacttopographicmapofthepolygonwascreated.
Allthelandscapepeculiarities,birdsnestandetcarepositioned.

ThecomplexapproachtoAntarcticcenosisinvestigationallowedsecureof
microscopichybrid-producerofanti-cancermelamine.Absolutelynew data on
phytovirusesandonsoilmicrobiologicalcenosiswasobtained.

ForthefirsttimeinAntarcticplants(D.antarctica)andmossesantigensof



virusesoftobacco mosaic,cucumbermosaicand etcwere defined.Thisisan
evidenceonhighdiversityofantigendeterminantsofAntarcticplantsviruses.

Soilmicroorganismswerefoundtoberesistanttohighconcentrationoftoxic
metal such as cuprum, chrome, cadmium, mercury. For the majority of
microorganismsthesemetalsarehighlytoxicatconcentrationof1to5mg/l.But
Antarcticmicroorganismsincreaseat50-70mg/lofchrome,cadmium andmercury
andat500-4000mg/lofcuprum.

For waste treatment on Vernadsky station a technology of microbe
metabolism controliseffectivelyusedfor4years.

ThetermsofMadridProtocolrequireutilizationoforganicwaste.Thesame
protocol forbids introduction to Antarctica any microorganisms, including
destructorsoffoodwaste.Thisproblem issolvedbynew biotechnologybasedon
microbe metabolism controli.e.introduction ofnon-toxicelementsthatdirect
microorganismsforquickfermentation offood waste.Theweightreduction of
about20timesisobtainedfor7to10daysformingnon-toxicgas–nitrogenand
carbonicacid.Thesolidwasteisdriedoutandpressedwithplasticforremovalfrom
station.The microorganisms’metabolism controltechnology allows complete
utilizationofecologically-hazardouswastefrom AkademikVernadskyStation.

Thefinalgoalforbiologicalresearchisdeterminedascreationoftheoretical
basisforprognosisofpelagianecosystem stateofAtlanticpartoftheAntarctica,
includingAntarctickrillandfishstockanddevelopmentofrecommendationsforuse
ofthesecommercialresources.Suchtaskrepresentsbothnationalinterestsand
interestsofothercountriesparticipatinginInternationalConventionof1980on
preservation and rationaluse of navy resources of Antarctic region.The
methodologicalbasis forthis research is complex monitoring ofthe region
ecosystem.

The furthermonitoring ofAntarctic region willallow both direction of
ecosystem changeandglobalclimaticprocessesdetermination.

5.3.Medical-physiologicalresearch
Medico-biologicalinvestigations in Antarctic are made forthe following

NationalProgram researchtopics:
Modernizationofmedicalelectionofcandidatestotheexpedition.
StudyofpeculiaritiesofhumanadaptationinAntarcticconditions.
InvestigationofAntarcticconditionsinfluenceonhumanhealth.
Developmentoffacilitiesforprophylaxisand rehabilitation ofpolar
explorers.

Itwasshownthatadaptationofwinterersonthestationconsistsofseveral
phases:acuteadaptation,functionalstress,relativestabilization and depressive
phase.

The phase ofacute adaptation (Antarctic autumn)is characterized by
disordersofnormalcircadianarchitectonicsofpsychical-physiologicalandvisceral
functions.

Thephaseoffunctionalstress(Antarcticwinter)becomesevidentasaresult
ofcomplexinfluenceofbiorhythmologicalfactors,deprivation,hypodynamicsandis
characterizedbyso-called“Antarcticsyndrome”andfinalformationofrelationsin
wintererscommunity.

During relativestabilizationphase(Antarcticspring)closerelationshipsare



formedinthecollective,biorhythmsarestabilized.
Thefinaldepressivephase(Antarcticsummer)ischaracterizedbyhighanxiety,

emotionalinstability,desynchronizationdisorders.Afterreturnfrom theexpedition
evidencesoflatenthypoxiaarefoundforthewinterers.

TheobtaineddataonphasesofhumanadaptationinAntarcticashow the
importanceoffurtherimprovementofpsychical-physiologicalaccompanimentof
expeditions and rehabilitation methods.It is also important to deeper the
investigationsofextremeAntarcticfactorsinfluenceonhumanbody.

5.4.Physicsofatmosphereandnearspace

Ukrainianstationholdscontinuousmonitoringofman-causedradioemission
duetoconceptionofanthropogenicinfluenceon“electromagneticEarthclimate”.
Akademik Vernadsky Antarctic Station hasthe mostsensitive and wide-band
electromagneticreceivers(ofUkrainiandesign)intheworld.

Methodicalinvestigationsofglobalthunderstorm activityarealsoundertaken,
havinginformationonclimatechangearoundtheglobe.

Onemoreimportantandoriginalinvestigationstopicsisenergeticconnection
betweenneutralatmosphere(troposphere)anditsionizedpart–ionosphereand
magnetosphere.The Vernadsky Station firstallowed testing a hypothesis of
powerful near-surface perturbations (atmospheric fronts influence on
electrodynamicalparametersofgeospace).

5.5.Nuclear-physicalresearchofEarthinterior
andatmosphere

During last years on the basis ofexperimentalinvestigations held on
VernadskyStationastrogeophysicalinvestigationsareconductedbythefollowing
majorresearchtopics:

1.Investigationsofradon emanation and itsconnection to Earth core
tectonics.

Statisticalinvestigationsofradonemanationfrom theEarthcoreinseismic
and aseismic conditionsare based on conception ofthe earthquake asself-
organized criticality.Therefore continuousmeasurementsofradon emission on
AkademikVernadskyAntarcticStation are held from 2003.Itwasshown that
spectraldensityofradondistributionfunctioncontainsinformationontimeand
magnitudeoffurtherearthquakes.

2. Investigation of impulse electromagnetic Earth emission (Dicke
superradiance)and itscorrelation with othergeophysicalfieldsconnected to
tectonicphenomenon.Glaciers,Earthcoreand uppermantleinvestigationare
madebyDickesuperradiancegeopolaritonsounding.

Geopolaritonsoundinghasquietalonghistorybeforefindingitsapplication
ingeologicalsurvey.Dickesuperradiancegeopolaritonsbearinformationonstrain
stateofEarthcoreallowinginvestigationsofseismicandtectonicphenomenon.
Preliminaryresultsofgeopolaritonmeasurementsshowedthepossibilityofglacier,
Earthcoreanduppermantlestructurerestoration.Processofyear-rounddatafrom



geopolaritonmonitoringonVernadskystationalsoshowedthatgeopolaritonsignal
carriesinformationonearthquakepreparation.

3.Atmospheric aerosolproperties investigations and its influence on
measurementofozonequantityintheatmosphere.

Withtheaidofneutron-activationanalysiselementcompoundofaerosolin
differentEarthregions–Ukraine,Slovenia,Antarcticawasmade.Theanalysisof
measurementresultshowedthat:

 ThereisastrictcorrelationbetweenaerosolcompoundsinalltheEarth
regions.

 Elements notkeptwithin correlation dependency define man-caused
pollutionoftheregion.

 Thiscorrelationdependencyallowsintroductionof‘cleanairstandard’for
theEarthregion.

 Aerosolparticlesaremultifractalandtheirsizedistributionisdeterminedby
log-normaldistribution.

 Multifractal light scattering is significantly different from Rayleigh
scattering.

Theresultsobtainedallowestimateofatmosphericaerosolinfluenceonglobal
climateonthebasisofastrogeophysicalenergy-balanceclimatetheorydeveloped
in NationalAntarcticScientificCenterofUkraine.Furthermoreitispossibleto
estimate influence ofatmosphericaerosolon measured ozone contentin the
atmosphere,particularlyinnear-polarregions.

Basedontheresultsobtained,Ukraineplansstartingnetmeasurementsof
radon,aerosolsandozoneindifferentEarthregions.

4.Investigationofpossibilityofdetectingofcosmicraysofultrahighenergy
from theirinteractionwithAntarcticglaciers.

Interactionofcosmicraysofultrahighenergy(>1020eV)withAntarcticglacier
leadstoformationofapowerfulradio-impulsefrom icethatafterreflectionfrom
ionosphere may be registered by Akademik Vernadsky Station apparatus.
Preliminaryprocessof2005yearmeasurementsconfirmspossibilityofexistenceof
suchparticles.

Investigationsof“cosmic”neutronswerealsoheldwiththeaidofsolidtrack
detectors,processedatJosephStephanInstituteinLublianaforenergyspectrum of
cosmicraysinawideenergyintervaldetermination.

5.6.Hydrometeorologicalinvestigations

ContinuousseriesofstandardmeteorologicalsurveyatVernadskyStationis
oneofthelongestinAntarcticastartingfrom 1947.During10yearsofUkrainian
Antarctic expeditions a complex of hydro-meteorologicalinvestigations was
significantly widened and improved,particularly with oceanographic survey
(temperature,saltiness)andglacierssurvey.

AccordingtoVernadskyBasetemperaturedataoneofthemostsignificant
increaseofyearaveragetemperatureby2 degreesforthelast25 years.The
warmingtrendistypicalforotherstationsofAntarcticPeninsula.

Themassbalancemeasurementsof“Domestic”glacier(Galindezisland)are
madeweeklyfordefinitionofyear-to-yearvariationsofmass.Itwasshownthatit
hasaslowtrendtodecrease.



UkrainianandGermanscientistsfirstintheworldidentifiedover200volatile
organicandinorganicelementsatGalindezIsland.Timetrendsfor4 000yearswere
defined for26oftheseelements.Itwasfound thatfreonsand theirsubstitute
accessedtheglacierfrom man-causedsources,whilesulfur,bromine,iodineand
somechlorine-carbonatesweregeneratedbybiochemicalreactionsofmicro-alga,
phytoplankton and also by photolysisreaction and redox-reactionsoforganic
elementsinsnowandicecoveroftheglacier.

5.7.DesignofGISsystem ofAntarcticPeninsula

Topographical-geodesicworksaremadeontheislandsandadjacentwater
areasofArgentineIslandsArchipelagousingmodernGPSsystem including:

 Definitionofaccurategeodesiccoordinatesofstablereferencepointby
long-timeGPSobservationsforestimateofregionallithospheremotions.

 RepeatedGPSobservationsonBritishtriangulationpointsandwidening
ofgeodesicnetonArgentineArchipelagoIslands.

 Large-scale mapping oftopographic peculiaritiesand ice dome on
GalindezIsland.

 Ensuringaccuratepositioningofdifferentmeasurementpointsforthe
Islands,AntarcticPeninsulaorseafloorinvestigations.

AccordingtogeodesicGPSobservationsalocalnetworkfrom over200points
onArgentineArchipelagowascreated.

5.8.Developmentandintroductionofnew
technologies

TheapparatusofAkademikVernadskyStationiscontinuouslyimproved,first
ofallbyUkrainiandevices.New highlyaccuratedevicesforgeomagneticfieldand
ionosphere perturbations monitoring were installed that correspond to the
characteristicsofdevicesusedinINTERMAGNET.Thelastoriginaldevicefrom Lviv
centerInstituteforcosmicresearch–handheldmeteomagneticstations.

Publicationsandmass-mediaactivity

From 1997to2002fourBulletinsofUkrainianAntarcticCenterwereissued.
From 2003threeUkrainianAntarcticJournalswereissuedrepresentingresultsof
scientificinvestigationsin Antarctica.Thefollowing monographiesdedicated to
Antarcticainvestigationswereprinted:

1. Yu.V. Artamonov, M.P. Bulgakov, V.M. Vaschenko, P.D. Lomakin.
OceanographicInvestigationsofUkraineinAntarctica//Kyiv,Ukraine,Naukova
Dumka,2006.

2.V.D.Rusov,A.V.Glushkov,V.N.Vaschenko.AstrophysicalmodelofEarth
globalclimate//Kyiv,Ukraine,NaukovaDumka,2003.

3.L.N.Litvinenko,Yu.M.Yampolsky.Electromagnetic manifestations of
geophysical effects in Antarctica // Kharkiv, Ukraine, editoral-publishing
departmentofRadioastranomyInstituteofNationalAcademyofScienceofUkraine,
2005

Threepopularmagazines“ExpeditionXXI”wereissued.



ThreeUkrainianAntarcticConferenceswereheld.

Internationalcollaboration

NationalAntarcticScientificCenterofUkrainesignedagreementsonscientific,
technicaland logisticalcollaborationswith9countries– USA,Poland,Bulgaria,
Slovenia,Luxemburg,GreatBritain,SlovakRepublic,CzechandPeru.


