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UDC 502.7

CCAMLR: MEETING NEW CHALLENGES IN THE MANAGEMENT
OF MARINE LIVING RESOURCES

D. J. Agnew

Commission for the Conservation of Antarctic Marine Living Resources
(CCAMLR), Hobart, Australia, david.agnew@ccamlr.org

The Convention on the Conservation of Antarctic Marine Living
Resources is in its 38" year. It has through that time solved some key problems,
including the introduction of precautionary fisheries management, the control of
vessels and IUU fishing and the minimisation of impacts of fishing on the
marine ecosystem. Over the last 10 years the organisation has faced new
challenges, including managing an expanding krill fishery, monitoring the
impacts of climate change and the designation of large high seas Marine
Protected Areas. These new challenges, and CCAMLR’s response to them, will
be discussed.

UDC 502.7

CCAMLR: ECOSYSTEM SCIENCE FOR SUSTAINABLE
MANAGEMENT

K. Reid
Commission for the Conservation of Antarctic Marine Living Resources

(CCAMLR,) P.O. Box 213, North Hobart, Tasmania, 7002 Australia,
Keith.reid@ccamir.org

The Commission for the Conservation of Antarctic Marine Living
Resources (CCAMLR) takes an ecosystem-based approach to the management
of fisheries in the Southern Ocean. This means that CCAMLR is concerned
about the impact of fishing not only on a particular target species but also on the
ecosystem that supports those target species. It is apparent that those
ecosystems are subject to large-scale variability and long-term change, even in
the absence of any fishing, meaning that an improved understanding of
ecosystem dynamics and change is crucial to CCAMLR.

While it is relatively simple to say ‘more research is needed’ to improve
our understanding of ecosystems there may be a more compelling case to say
that we need to make greater use of the data that has been collected. For
example, data from the CCAMLR fisheries provides a unique source of
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information not only for understanding the impact of fishing on the ecosystem
but also for understanding the dynamics of the ecosystem that supports that
fishing. Furthermore, given the costs of conducting marine research in the
Antarctic there is a genuine opportunity for scientists collaborate with the
fishing industry to collect data in a highly cost-effective manner.

The range of data that is required to be collected on fishing vessels in
CCAMLR represents much more that simple catch data. Rather than (mis)-
labelling this simply as fishery data it could be viewed in a much broader,
ecosystem, context. Changing perspectives on the use of data from CCAMLR
fisheries will open areas of research that provide scientific opportunities and
benefits the sustainable management of the Southern Ocean.

UDC 577.112.2:612.128

IMPORTANCE OF THE MOLECULAR TECHNIQUES FOR
UNDERSTANDING THE LICHEN BIODIVERSITY OF ANTARCTICA

M. G. Halici, A. M. Kahraman, M. Giillii

Erciyes University, Faculty of Science, Department of Biology, 38039, Kayseri,
Turkey, mghalici@gmail.com

As lichens are the dominant organisms of terrestrial vegetation in the
white continent, they have been of great interest for all the biologists who
studied Antarctica. In the last 50 years, many lichen biodiversity studies have
been done and more than 400 taxa were reported in Antarctica. When we look at
the number of the taxa reported from Antarctica, it may be thought that the
lichen biodiversity is well documented but unfortunately it is not so easy to say
this. Unfortunately not so many professional lichenologists deal with Antarctic
lichen biodiversity and some of the publications such as Lichen Flora of
Antarctic Continent and adjacent islands by Dodge (1973) have many wrong
reports. In this book 415 species of lichens were reported and 44.6 % of these
species were described by him as new to science.

To understand the lichen biodiversity, and to evaluate their phylogenetic
relationships with the lichens which are distributed in the other continents of the
world, molecular techniques should also be used in determination of the lichens.
It is clear that morphological characters can alone be misleading in classification
of lichens. In the molecular studies, samples of freshly collected specimens are
cleaned under a stereoscopic microscope and ground in 2 ml Eppendorf tubes
with sterile plastic pestles. Total DNA is extracted from apothecia by using the
DNeasy Plant Mini Kit (Qiagen) according to the manufacturer’s instructions.
PCR is carried out in 50 pL reaction volumes using 4 pul of 10 x reaction buffer,
4 pl MgCl12 (50 mM), 0.5 pl each primer (ITS1F and ITS4), 2 pl dNTP (10mM),
0.2 ul Taq DNA polymerase, 4 pl of genomic DNA and 34.8 pl dH20 on a
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thermal cycler equipped with a heated lid. ITS4
(TCCTCCGCTTATTGATATGC) (White et al. 1990) and ITS1-F (CTTG
GTCATTTAGAGGAAGTAA, Gardes & Bruns 1993) are used to amplify the
ITS sequence. Polymerase chain reaction (PCR) amplification is performed
under the following conditions: an initial denaturation for 7 min. at 95°C; 6
cycles at 1 min. at 94°C, 1 min. at 56°C, and 1 min. at 72°C; and 30 cycles with
1 min at 94°C, 1 min. at 53°C, and 2 min. at 72°C. A final extension step of 10
min. at 72°C was added, after which the samples are kept at 4°C. The PCR
products are visualized on 1.2% agarose gel as a band of approximately 500 or
700 bp. Sequence analyses of the lichen samples obtained from the PCR
products are performed by the BM Labosis laboratory. Sequence results of the
lichen samples are checked in GenBank (NCBI) by blast similarity search. ITS
sequence results of lichen samples were analysed by using Clustal W option in
the BioEdit program with the investigated samples and also with the samples
obtained from Genbank and manually adjusted (Hall 1999). The selection of
lichen samples from Genbank are chosen by considering the morphological
relationships as well as the molecular results of the studied samples. For
phylogenetic tree, the MEGA 7 (Molecular Evolutionary Genetics Analysis)
program is used (Tamura et al. 2013). Maksimum Likelihood is chosen to
construct the phylogenetic tree, using the model Kimura 2-parameter. Pairwise
deletion is applied to gaps in data and, for a control, the reliability of the inferred
tree was tested by 1,000 bootstrap replications.

Previously, by using molecular techniques, we determined many new
records of lichens for Antarctica, and they were all missidentified or reported by
generic level only. For example, Aspicilia virginea, a lichen which was only
known in Fennoscandia and Arctic Canada was identified by us with the aid of
the molecular techniques (Halict et al. 2018). This lichen was probably reported
in Lewis Smith & Ovstedal (1994) as Aspicilia sp. In another study, we found
out that Caloplaca aff. anchon-phoenicon is not present in James Ross Island,
although it was reported by Lewis Smith & Ovstedal (1994). By using the
molecular techniques we found out that the samples which are reported as this
species is Catenarina desolata (Halici et al. 2017). Similarly Peltigera rufescens
is a misidentification from James Ross Island as morhologically and
phylogenetically it is more related with Peltigera ponojensis which was not
reported from Antarctica previously. All these data prove that molecular
techniques should be used in classification of the lichens to understand the
lichen biodiversity of Antarctica. In this presentation, some of the interesting
lichens determined by us mainly in James Ross Island will also be dealed.
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UDC 574

CURRENT STATE AND PERSPECTIVES ON ANTARCTIC
BIOLOGICAL RESEARCH

I.A. Kozeretska, I.Yu. Parnikoza, E.O. Dykyi

State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, iryna.kozeretska@gmail.com

Today, SCAR focuses its scientific efforts on high priority topical areas
through its Scientific Research Programs (SRPs), of which there are currently
five. Among these programs, two of them related to life sciences: «State of the
Antarctic Ecosystem» (AntEco, https://www.scar.org/science/anteco/home/) and
“Antarctic Thresholds - Ecosystem Resilience and Adaptation” (AnT-ERA,
https://www.scar.org/science/ant-era/lhome/). The AntEco aims to increase
scientific knowledge about biodiversity, from genes to ecosystems that, coupled
with growing knowledge about species biology and can be used for the
conservation and management of Antarctic ecosystems. The main goal of AnT-
ERA is facilitating the science required to examine changes in biological
processes, from the molecular to the ecosystem level, in Antarctic and Sub-
Antarctic marine, freshwater and terrestrial ecosystems. Tolerance limits, as well
as thresholds, resistance and resilience to the environmental change will be
determined.

These programs are united by the concept of biodiversity in its broader
sense, from identification of particular species and intraspecies variability up to
monitoring terrestrial and marine ecosystems with the following arrangement of
protected areas in Antarctica, based on the results obtained from the monitoring
procedure. The investigation of polar ecosystems provides unique opportunity to
understand key factors for existence and key functioning of ecosystems in
changing environmental conditions, including anthropogenic effect.

Recent years are marked by revolutionary development of molecular
biology methods, starting from genetic analysis of particular genes up to whole
genome sequencing of particular individuals, as well as groups from natural
populations. Effective utilization of these methods in Antarctic research can be
the most prolific, given the context of international collaboration. Currently,
Ukrainian biologists are working on the wide range of projects conjointly with
researchers from the US, Great Britain, Poland, Germany, Turkey, etc.,
evidenced by shared publications in the international scientific journals.

Further Antarctic Ukrainian research should be incorporated in
international community with directions that had been highlighted by Scientific
Committee on Antarctic Research, namely life sciences, physical sciences,
geosciences and humanities. Given the outlines provided by modern Antarctic
research community, the main tasks of biological research can be defined as
following:
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1. Inventory of biodiversity and monitoring of terrestrial and marine
ecosystems;

2. Investigating the mechanisms of adaptation and screening of biological
properties of Antarctic organisms;

Creating conditions for the conservation of biodiversity and wildlife in
Antarctic.

UDC 629:574

USING OF THE REMOTE-CONTROLLED DEVICES IN BELARUS
ANTARCTIC EXPEDITION FOR STUDY OF BIODIVERSITY

Y.H. Hihinyak, Dz.A. Lukashanets, A.A. Zahvatov
Scientific and Practical Center of the National Academy of Sciences of Belarus

for Biological resources, Minsk, Belarus, antarctida 2010@mail.ru;
lukashanetzdm@tut.by

The remote-controlled devices being highly effective in the
environmental studies are intensively applied by Belarus Antarctic Expeditions
(BAE) within the framework of realization of the Antarctic science programs.

The first approach which is used is the investigation of the local Adelie
penguin colony by means of the unmanned aerial vehicle DJI Phantom
Professional. During the austral summer season 2017-2018 (X BAE) managed
to make detailed air shootings of the Adelie penguin colony located in the Cape
Gnezdovoy (East Antarctica, Enderby Land, Thala Hills oasis). The images
demonstrating each isolated settled area allow to count all individuals and hence
make possible to reveal penguin abundance and to assess the current state of the
colony.

Secondly, we used the methods of remote-controlled sensing in marine
and freshwater studies. For the first time in Antarctica, to study aquatic flora and
fauna, successful experience has been demonstrated in using the small-scale
unmanned underwater vehicle 'GNOM' (UUV 'GNOM). First submerges of this
camera-bearing device in Antarctica showed its effectiveness — length of the
cable allows to explore underwater space at depths up to 150 meters, small sizes
provide surveys in hard-to-reach places, in difficult underwater and under-ice
relief and in limited spaces, using of the apparatus requires a minimum
personnel (2 people ideally), etc. In addition, the UUV 'GNOM' is equipped with
the manipulator, therefore the vehicle could be used for sampling. We performed
the investigation of the sea bottom, its biodiversity and bioresources assessment
by using the UUV 'GNOM' during three austral summer seasons — 2016-2017;
2017-2018 and 2018-2019 (1X, X, XI BAE) in two regions — i) the Lazurnaya
Bay (the Cosmonaut Sea), near the Belarusian field base 'Mount Vecherniaya';
ii) the Nella Fjord (the Commonwealth Sea), near the Russian station Progress.
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Gradually accumulating such experience, several main results of the UUV
'GNOM' using in marine ecosystems already could be named. In particular, the
estimation of macrobenthos abundance and biomass in the Nella Fjord based on
the analysis of the videos and images was performed during 2016-2017 season.
It is shown that at the depth 20-30 m sea urchins Sterechinus sp. are the
dominant group with the approximate abundance 265,5+129,1 ind / m? and
biomass 1216,7+593,8 g / m?, while the total benthos abundance is 277,0+131,4
ind / m? and biomass is 1289,8+681,8 g / m? . During 2018-2019 season the
thorough study of benthic community in the Lazurnaya Bay in gradient of depths
up to 50 m was carried out. The high resolution images made with the action
camera Garmin Virb XE attached to the UUV 'GNOM' allow to identify
representatives of the main taxa: echinoderms, anthozoans, bryozoans,
gastropods, arthropods and others. Sampling of the specimens which are rare or
the most defiant as well as sampling of the sessile organisms which can not be
captured by benthic traps proved to be effective, too.

Freshwater ecosystems were examined using the UUV 'GNOM' in
Larsemann Hills oasis. Submerging of the device at the set of local lakes
provides to register huge conglomeration of endemic crustaceans Daphnia
(Ctenodaphnia) studeri (Ruhe, 1914) at the bottom, at the zone of algal mats.
Some prelimenary results also deal with year-round ice-covered lakes, complex
investigations of which could be considered as perspective in future.

UDC 551.32

THE SUBGLACIAL TOPOGRAPHY OF ICE CAPS ON THE
ARGENTINA ISLANDS, ANTARCTICA

J. Karusst, K. Lamsters!, M. Krievans!, A. Chernov?, J. Jeskinst

'Faculty of Geography and Earth Sciences, University of Latvia, Riga, Latvia,
janis.karuss@lu.lv

2Institute of Geology, Taras Shevchenko National University of Kyiv, 90
Vasylkivska Str., Kyiv, 03022, Ukraine

Studies of Argentina Island ice caps begins in 30s of last century with
efforts of British Antarctic Survey. Studies of glaciers were continued in the
Sixties. Then after relatively long quiet period, in 1998. Ukrainian scientists
restarted more detailed ice cap studies. Therefore, during several Ukrainian
expeditions the first measurements (radiolocation method in 1998, vertical
electric-resonance sounding in 2004) of the thickness of glaciers on Galindez
and Winter islands were done. In this study the first detailed data of the
thickness and subglacial topography of the largest ice caps on the Argentina
Islands are obtained.
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In this study, the ice thickness measurements were done by two ground
penetrating radar (GPR) systems — Zond 12-e and VIY3-300. All measurements
were recorded in crosswise profile lines with spacing of 25x25 m. The
coordinates of each GPR profiles were determined with GPS system Magellan
Promark 3. The GPR data from Zond 12-e were processed and analysed with
Prism 2.6 software while data from VI1Y3-300 with Planner and Synchro
software. Models of the subglacial topography were created by interpolation
tools in ArcMap software.

During the study, the ice caps on eight of Argentina Islands (Galindez,

Winter, Skua, Corner, Uruguay, Irizar and two Barchans) were surveyed.
Altogether more than 70 km of GPR profiles were recorded. Surveyed ice caps
cover the largest parts of the islands and usually at least one side of ice cap ends
as a steep ice cliff at the shore of the islands. On the largest islands several ice
caps are found. Average ice thickness is close to 5m while maximum thickness
reaches more than 30 m on Galindez and Skua Islands. The largest ice caps were
found on Galindez and Skua Islands.
Acknowledgements. This work was financially supported by performance-
based funding of University of Latvia within the “Climate change and
sustainable use of natural resources", by the “Post-doctoral Research Aid”
(Project id. N. 1.1.1.2/16/1/001) of the Republic of Latvia, funded by the ERAF,
PostDoc Kristaps Lamsters research project No. 1.1.1.2/VIAA/1/16/118 and by
National Antarctic Scientific Centre of Ukraine.
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UKRAINIAN ANTARCTIC EXPEDITION: PRELIMINARY RESULTS
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The program of geological and geophysical research during the season at
the 24th UAE provided for complex works at Akademik Vernadsky station
related to the prolongation of long-term monitoring observations and the study
of the dynamics of geophysical fields, and the investigations outside of
Argentine Islands archipelago (neighboring archipelagos and the adjacent
territory of the Antarctic Peninsula). Due to long period of seasonal expedition,
logistic maintenance, comprehensive support and assistance from the wintering
team and from NASC (authors express their sincere gratitude to them), despite
of the problem with weather conditions (high snow cover and hard ice condition
on the sea) the research program has been successfully completed.

Geological survey of Vedel Islands was performed for the first time and
a widespread development of intrusive rocks (diorite and gabroid) was
discovered. A geological study of Roca, Cruls, Anagram, Forge and Barchans
archipelagoes has been conducted. New ore manifestations of iron, molybdenum
and copper, as well as certain samples of semi-precious stones have been
discovered. New knowledge about lithology and terrigenous stratums of Lahill
Island rocks which is presented the most ancient stratified formation in the
region was obtained. The stratigraphic section of the volcanic series on the
Antarctic Peninsula along the Penola - Lemaire Straits and the Argentine Islands
Archipelago has been specified. The distribution of oldest volcanic formations
on the Wilhelm archipelago islands and their geological relations with
Mesozoic-Paleogene intrusions are revealed. New outcrops of sedimentary rocks
of the fragile and siliceous composition have been discovered as a part of the
volcanogenic stratum of Argentine Islands Archipelago. The fossilized plant
remains in the sandstone volcanic-sedimentary strata on the Corner Island were
first discovered. So the task of the revision of local stratigraphy as well as the
identification of lithological features for age determination should be the main
topics of future investigations.

In order to continue geodetic and geodynamic research for the
development and testing of global and regional models of geodynamics, plate
tectonics, post-glacial elevation of territories, climatic systems, etc. the 5th cycle
of field GNSS observations was carried out at 10 existing points and the zero
cycle of field GNSS observations was carried out at 6 new items. Established
permanent GNSS station, configured for data transmission both in Ukraine and
international databases. Aerial photography from UAV in the Archipelago of the
Argentine Islands was completed and field surveys were conducted for the
purpose of plotting detailed topographical plans of the territory at a scale of
1:1000.

For the prolongation of anomalies geomagnetic field investigation the
10-th cycle of observations at the geodynamic polygon was completed. Today
the polygon include 28 observation points and the data “record” a unique
information about recent geodynamics of the earth's crust. Due to the magnetic
survey of about 200 km profiles of the shoal area of sea the area of magnetic
field anomalies was considerably expanded. The sources of this anomalous are
different magnetic properties of the host rocks in earth crust. The new map of
anomalous magnetic field clearly reflects the main rocks structures most of
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which are below the sea level and only fragmentarily outcropping on some
islands. It should be noted that from the geophysical methods the magnetic
survey is the most informative and this data are very important for geology,
geophysics, tectonics, geodynamics etc.

An important task of seasonal work was the cryosphere research by the
modern new technology. Phototeodolite and geodetic works were performed to
determine the quantitative parameters of glaciers which are sensitive indicators
of long-term temperature trends. Using the new design portable drilling tools
the ice cores from the 7m depth were sampled. The new thermoborehole
equipment allowed to completely passing through the wall ice thickness of the
glacier on Galindez Island (18m). Preliminary analyses of physico-chemical
parameters of ice specimens were carried out as well as of ice cores stratification
were fixed. The pH values, total content of the ions and redox-potential of the
samples were determined by pH-, potentio- and conductometry methods in the
station lab. Also, the density and some ions content (SO42-, NH4+) were
measured for selected snow/firn samples. The vertical profiles of the physico-
chemical parameters were obtained along snow pits and ice cores on the main
glacier as well as the snow/firn horizontal profiles for all sides from the coast to
the glacier top. In parallel monitoring geo-radar studies allowed to calibrate the
velocity of electromagnetic waves propagations into the glacier and to determine
which heterogeneities in the structure of ice (layers, voids, cracks, etc.) are fixed
by anomalies on georadar profiles.
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T'EOJIOT'O-TEO®I3UYHI AOCJIIXEHHS I YAC CE3OHY Y 24-"
YAE: HONEPEJHI PE3YJIbTATHU I IEPCIHEKTUBU

B.baxmymos', B. FBoeunno?, O.Mumpoxun®, €.Haxanos*, F0.Ompy6a®,
J Miwnax®, I Caguun®, €. 1Iuno®

Yuemumym zeogpisuxu im. C.I. Cybbomina Hayionanvnoi axademii nayx
Vpainu, Kuis, Yxpaina; bakhmutovwg@gmail.com

2Iucmumym 2eonoeiunux nayx Hayionanvnoi axademii nayx Yipainu, Kuis,
Yxpaina

SHHI «Incmumym 2eonoziiy, Kuiscokutl nayionanvnuti ynieepcumem imeni
Tapaca lllesuenka, Kuis, Yxpaina

4Kapnamcore 6iodinenns Incmumymy zeogisuxu im. C.I  Cy66omina
Hayionanvnoi akademii nayx Yxpainu, Jlveis, Yxpaina

Sepocasna ycmanosa Hayionanonuti anmapkmuunuii naykosuti yenmp, MOH
VYxpainu, Kuis, Yrpaina

SIucmumym 2eodesii Hayionanvnozo yuisepcumemy «JIbsiecoka nonimexuixay,
JIveis, Ykpaina

33



[Iporpamoro reosoro-reoisugHNX TOCTIPKEHB IMiJ Yac ce30Hy y 24-i
VYkpaincekiit anTapkTuuHid excnenuuii (YAE) mnepexbauanock mpoBeneHHS
KOMIIJICKCHUX poOiT Ha 6a3i craHmii «Akanemik BepHancekuii», moB’s3aHuX 3
MPOZOBKEHHSIM JIOBIOCTPOKOBUX MOHITOPHHIOBHX CIIOCTEPEKEHb Ta BUBYCHHS
OUHAMIKH PI3HUX Teo(i3UYHUX MOJiB, Ta BHKOHAaHHA pOOIT 3a MeXaMHu
apximenary ApreHTHHCHKI OCTPOBH, Ha CYCITHIX OCTpIBHMX apximenmarax i
MIPWIISTAI0Y0i  TepUTOPii AHTApKTUYHOTO IIBOCTPOBA. 3aBISKH BiJHOCHO
TPHUBAJIOMY TEPMiHY CE30HHOI €KCIIeANIIi, JIOTiCTHIHOMY 3a0e3NeUeHHI0 pooiT,
BCeOIYHOT MIATPUMKH 1 JIOTIOMOTH 3i CTOpOHM sIK 3uMiBHHKIB 23-i YAE, Tax i
kepiBHUITBa [lepkaBHOi ycTaHOBHM HamioHanbHUI aHTApKTUYHUI HAayKOBUI
neHtp MOH VYkpaian (AY HAHIL) (kopuUCTYIOUHCh Haroaow aBTOPU
BUCJIOBIIIOIOTH iM INUPY MOISAKY), HE3BAKAIOUM Ha CKJIAagHI MMOTOJHI YMOBH —
MOTY)XHUI CHITOBHH IIOKPHUB 1 CKIAAHYy Jb0IOBY oOctaHOBKY — IIporpama
JOCIIJDKEHb OyJIa YCIIIIHO BUKOHAHA.

Brnepme BukoHaHO TeoJoriuHy 3iHOMKy ocTpiBHOI rpynu Bepnen,
3'ICOBAaHO  IIMUPOKUH  PO3BHTOK TYT IHTPY3UBHO-MarMaTHYHUX  IOPiX
nioputoBoro Ta rabpoigHoro ckiany. IlpoBeneHe reosoriuHe TOBUBYECHHS
octpiBHuX Tpyn Poka, Kpyrnc, Anarpam, @opmx ta bapuanc. Bussneni HOBi
pyZomnposiBH 3aji3a, MONOJAEHY Ta Miji, a TAKOXX MPOSIBH HAIMiBIOPOTOIL[IHHOTO
kaMiHHA. OTpUMaHO HOBI JaHi PO YMOBH 3aJATaHHS Ta JITOJIOTIIO TEPUTEHHOT
TOBIII oOcTpoBa Jlaxim, sKka BBaKAa€TbCAd HAWAABHIIINM CTpaTH()IKOBAHUM
YTBOPEHHSIM B PErioHi. YTOYHEHO cTpaTHrpadiqHuii po3pi3 ByJIKaHIYHOI cepil
Ha y30epexoKi AHTapKTHYHOTO MIBOCTPOBA B310BXK MpoTok Jlemaep — [enona ta
Ha  apximemasi  APreHTHHCBKI  OCTpPOBH.  3'SICOBAaHO  OCOOJMBOCTI
PO3IOBCIO[DKEHHSI  BYJKaHOT@HHHMX YTBOPDEHb Ha OCTpPOBAax apximenary
Binmpremsma Ta X TeoJOTiYHI CHIBBiIHOMIEHHS 3 IHTPY3HBHUMH MAaCHBaMH
Me3030H-TIAIEOTEeHOBOTO BiKy. Y CKJIaJi BYJIKaHOT€HHOI TOBIII APreHTHHCHKUX
OCTPOBIB BHUSBJICHO HOBi AUISSHKH PO3BHTKY OCAJIOBHX IIOpiJ yJIaMKOBOTO Ta
KPEMEHHCTOT0 CKiagy. Y MiCKOBHKaX BYJIKaHOT€HHO-OCAIOBOI TOBIII OCTPOBa
KopHuep Bmepiie 3HaiaeHi (OCHII30BaHI PEIITKH POCIUH. Y 3B’SI3KY 3 LUM
MOCTa€ 3aBIaHHS PEBi3iHHOrO BUBUEHHS PO3pi3y CTpaTHU(iKOBAHMX YTBOPEHH 3
METOI0 YTOYHEHHS YMOB iX 3aJsiraHHs, a TaKO)X BHSBJICHHS JITOJOTIYHUX
ocobiuBoCTeH, siki MoraM Ou OyTH iH(GOPMATUBHUMHU IS BU3HAYEHHS IX
MMOXOJKEHHS Ta BIKY.

3 MEeTOI0 MPOJOBKECHHS TeOAe3NIHO-TEOJMHAMITHUX IOCII/DKEHb IS
CTBOpEHHS 1 ampoOarii rmo0anbHAX 1 perioHaNbHUX Mozenel (reoAnHaMiKy,
TEKTOHIKM IUINT, MIiCJSUIBOOBHKOBOTO INTHATTS TEPUTOPIH, KIIMAaTHYHHX
cucteM Ta iH.) Oyno mposeneHo 5-# muki nomsoBux I'HCC-croctepexens Ha
10-TM icHyIOUMX IyHKTax Ta HYJbOBHIl LHKI Ha O-TH HOBHUX ITyHKTax.
Beranosneno nepmanentHy I'HCC-craniito, HaalmToBaHy Ha mepenady JaHHX
sk B YKpaiHy, Tak i g0 MDKHapoJHuUX 0a3 AaHMX. BUKOHAHO aepo3HIMaHHS 3
GOpTiB OE3MIOTHUX amapartiB JIITAKOBOTO Ta TeNIIKONTEPHOTO THIIB TEPUTOPIl
apxinenary ApreHTHHCBHKI OCTPOBH Ta MPOBEACHO MOJIBOBI Te0e3MYHI pOOOTH 3
METOI0 IUIAHOBO-BUCOTHOI IPHB’SA3KH A€PO3HIMKIB IS CKIAJaHHS JEeTaJbHUX
TonorpadivyHuX raHiB TepuTopii B MacmTabi 1:1000.
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Y NpomoBXKEHHS MOCTIIKEHb aHOMalili T'€OMAarHiTHOTO MOJS, JUIS
BUBYEHHS CYYacHOI reoAWHaMikd 3eMHOi kopu OyB BHKOHaHuM 10-i 1mmKa
CIOCTEPEKEHb HA TE€OAWHAMIYHOMY MOJIrOHI YKpaiHCBKOi aHTapKTHYHOI
cranuii «Akanemik Bepuaacekuity (YAC), skuii Ha choroaHi HapaxoBye 28
MYHKTIB. 3aBISKM BUKOHAHHIO MArHiTHOI 3MOMKH MO MpOQiIiX TOBXKHHOIO
omu3pko 200 kM Ha BimmaneHid Bigx YAC akBatopii MIXepHOTO MIJKOBOIIS OYII0
3HAYHO PO3MIMPEHO IUIONTY, Ha SIKIH MPOSBISIOTHCS aHOMAJI] MarHiTHOTO MOJIS
KOpPOBO-MaHTIHHMX Jukepen. HoBa kapTa aHOMaIbHOI'O MarHiTHOTO IIOJIST YiTKO
BiIOMBa€ OCHOBHI IIOPOJOYTBOPIOIOYI KOMIUIEKCH, OLIbIIa YacTHHA SIKHX
3HAXOAUTHCS HWDKYE PIBHSA MOps 1 jmine QparMeHTapHO BiJCIOHIOETHCS Ha
okpemux octpoBax. Cii 3a3HauMTH, IO 3 Teo]i3MIHUX METOMIB TOCIIIKEHb
OCHOBHUX CTPYKTYp 3€MHOi KOpPM MAarHiTHa 3ioMKa € HaiOLIbImI
iHQOPMATHBHOIO, a BAXIUBICTH ii pe3yNbTaTiB il reousorii, reodisuku,
TEKTOHIKH, TCOJMHAMIKM Ta IHIIMX JTUCHUIUIIH HayK Npo 3eMIII0 BaxXKO
HEePEOLiHHUTH.

BaxuBuM 3aBIaHHAM CE30HHUX POOIT OYJIO PO3IIUPEHHS JOCIiIKCHB
Kpiocepr i3 3acTOCYBaHHSM HOBITHIX TexHoioriif. byan BukoHaHi
(hOoTOTEOIOMITHI Ta Te0Ze3UYHI POOOTH I BU3HAUCHHS KUTBKICHHUX MapaMeTpiB
OCTPIBHUX JIbOJIOBHKIB, SKi € YyTJIMBHMH I1HOUKATOPAMH JOBIOCTPOKOBHX
TEeMIIepaTypHUX TpeHIiB. Po3polieHi mopTaTuBHI 3aco0M OypiHHS JO3BOJIMIN
BUIOOYTH JIOJOBI KEPHU JOBKUHOI 7 M Ta TOBHICTIO HNPOWTH TEpMOOYpOM
TOBIIY JIbOJIOBHKA 0. ["aminne3 notyxHicTio 19 M. Byno npoBeneHo monepeHii
aHami3 XiMIYHMX Ta (I3HYHUX BIACTHBOCTEH 3paskiB (ipHy 1 JbOAY,
3atikcoBaHa CTpyKTypa ix posmiapyBaHHi. Mertomamu pH-, moreHmio- Ta
KOHAYKTOMETpii Oysio BU3HauUeHO pH, 3araqbHUI BMICT 10HIB Ta OKHCITIOBAIBEHO-
BITHOBHHMH TNOTEHIIaJN IUX 3pa3KiB. Tako, AT HesSKUX 3pas3KiB CHIry/¢ipHy
Oyna BuMipsHa iX miibHicTs Ta BMmicT S04 NH4* iomis. OtpumaHo
BEPTUKATBHI TPodimi muX (QI3UKO-XIMIYHUX TapaMeTpiB B3IOBXK CHITOBHX
mryp¢iB Ta JHOIOBUX KEPHIB, a TaKOXXK TOPU3OHTAIBHI Mpodini cHiry/dipHy 3
yCiX CTOpiH y30epexoks 0 BEepXiBKM JIbOJOBHKA. IlapanelibHO BUKOHYBAJIHCh
MOHITOPHHIOBI TeopaapHi JOCITIKCHHS, M0 JO3BOJHJIO BiIKamiOpyBaTH
IIBUJIKOCTI PO3MOBCIOJDKEHHSI €IEKTPOMArHiTHUX XBHJIb B JIbOJOBUKY Ta
BU3HAYUTH, SKi HEOJHOPITHOCTI B CTPYKTYpi JIboAY (IIapH, MyCTOTH, TPIIUHH,
Ta iH.) QIKCYIOTBCSI aHOMANISIMU Ha TeOpalapHUX MPODIIIX.

BusHaveHi npiopUTETHI HAPSIMKH MTOJANBIINX JOCIIKEHD, CEpe]] TKUX
CNiJ TiIKPECIUTH PO3MIAPEHHS paioHy poOIT 3 BHXOJOM Ha MaTEpUKOBY
YaCTUHY MPUJIIETIIO TepUTOPii AHTAPKTHYHOTO MiBOCTPOBA.

35



UDC 531.868; 502.051

PROSPECTS OF STUDY OF THE ELECTROMAGNETIC CLIMATE
OF THE EARTH IN ANTARCTICA

Y.M. Yampolskit, O.V. Koloskov!?, A.V. Zalizovskil?

nstitute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine, yampol@rian.kharkov.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

The state of the near-Earth space environment, including the biosphere,
is determined by many factors. Traditionally, we take into consideration only
"strong" factors that are given to a person in feelings. This is - illumination,
gravity, temperature, pressure, humidity, chemical composition and convection
of air. A number of the latter are included in the usual concept of weather and
climate. At the same time, the formation of the environment of human existence
occurs under the influence of other important factors that are not directly
perceived by organs of sense of a person, and therefore mistakenly considered as
"weak". These include electromagnetic fields. The main sources of their origin
are the global thunderstorm activity, variations in the magnetic field, the
radiation of the cosmic background, etc. The strongest is the fear weather
electric field. Its average intensity on the planet reaches 100 volts per meter.
Nonstationary sources generate a wide frequency spectrum of the
electromagnetic background from the fractions of Hertz to hundreds of
megahertz. The planetary scale of this emission is determined by the size of the
signal source and the wavelength. Typically, the frequency spectrum of the
radiation is noise-like and broadband. However, due to the dispersion properties
of propagation media - the atmosphere, the ionosphere and the magnetosphere,
there are some resonant phenomena. They "amplify" or "weaken" the
corresponding spectral bands. These include the global electromagnetic
resonators: magnetosphere (MR), Schumann (SR), lonospheric Alfven (1AR)
and global ionospheric waveguides. It should be noted that the eigenfrequencies
of resonant structures are close to human and many animals’ biorhythms. Due to
the rapid technological development of civilization to the natural sources of
electromagnetic background, powerful artificial "transmitters” were added.
These include numerous power plants and electric power lines, ground based
and satellite broadcasting and special radio stations. Their radiation in some
spectral windows substantially exceeds the level of the natural background, and
it should be defined as "electromagnetic smog". It should be noted, that we
introduce the concept of the "electromagnetic smog" for the first time. And
although the effects of its impact on the biosphere and human being are not
definitively defined for today, it is obvious that this negative "product” of human
activity should be monitored and needs to be included in the environment
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protection problem. Antarctica is the ideal place to study the "electromagnetic
smog" on a planetary scale, because it still remains an ecologically clean
continent free of local, man-made pollution sources. However, artificial
electromagnetic pollution to the sixth continent from industrially developed
regions is carried out through natural waveguide and resonant systems. Today
the Akademik Vernadsky station, thanks to the efforts of the IRA NASU, LC
ISR and NASC, is one of the most equipped and powerful electromagnetic
observatories in the world for the purpose of studies of the "electromagnetic
climate" of the Earth and the global "electromagnetic smog". For many years,
round-the-clock monitoring of natural fields and artificial signals in a wide
spectral range from Ultra Low Frequencies (ULF) to High Frequencies (HF) is
carried out on it. The state of MR, SH, IAR and ionospheric waveguides are
investigated as well. This research is proposed to be included in the new State
Research Program of Ukraine in Antarctica. It should be noted that the study of
the "electromagnetic climate" is interdisciplinary and involves the participation
of specialists in medicine and biology. The report will present the results already
received at the UAS in this subject area.
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CraH HaBKOJIO3EMHOTO MPOCTOPY, BKIIOYal0un Oiocdepy, BU3HAYAEThCS
OaratbMa (akropamu. TpaTuIliifHO 10 OCHOBHHX BiTHOCSTH «CHJIbHI» YNHHUKH,
SKI HaJaHi JIOAWHI y BiquyTTsaX. Lle — OCBITIEHICT, TpaBiTallis, TemMIepaTypa,
THUCK, BOJIOTICTh, XIMIYHMH CKJIQJ 1 KOHBEKWiA  TOBITpSA. Psm ocrtaHHIX
BKJIIOYAETHCS IO 3BHYHOTO MOHATTS IIOTOAM Ta KiiMaTy. Y TOH ke dac
(hopMyBaHHSI BIaCTUBOCTEH CEepeNIOBHUINA ICHYBaHHS JIFOJICTBA BiIOYBAETHCS i
BIUTMBOM i IHINUX BaKIMBUX YHHHHKIB, 5IKi 0€3MOCEPEAHBO HE CIIPUHMAIOTHCS
HAIIIOI0 CEHCOPUKOIO, i TOMY IMOMHJIKOBO BBAXKalOThCS «ciaabkumuy». Jlo HHX
BITHOCATBCS eNeKTpoMarHiTHi mojs. OCHOBHUMHM JKEpenaMu 1X IOXOKESHHS
SBISIIOTBCSL  CBITOBa TpPO30Ba  aKTHBHICTh, Bapialii MarHiTHOro Mo,
BUTIPOMIHIOBaHHS KOCMIYHOTO (OHY Tomo. HailCHIBHIINM BHSBISETHCS
KBa3iCTaTUUHE IOJE «ICHOI IOTOIM», HOro HANpyXKeHICTh y CepeqHbOMY Ha
riaderi csrae 100 BombT Ha MeTp. HecTamioHapHICTBH JDKEpelT HapOIKyeE
INIMPOKUI YaCTOTHHUH CIIEKTp eleKTpoMarHitHoro (oHy Bim noxie [eprm mo
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coteHp Merarepr. [lmanerapHa MacmTaOHICTP HBOTO (OHY BH3HAYAETHCS
po3MipaMH BUIPOMIHIOBAdYiB Ta [IOBXHHOIO XBWIi. SIK MpaBWiIO 4YacTOTHHH
CHEKTp CaMOro BHUIPOMIHIOBAHHS HOCHTh IIYMOBHH IIHPOKOCMYTOBHIT
xapaktep. OpHak, 3aBASKM IUCIEPCIHHUM BIACTUBOCTAM CepeoBHII
nommpeHHs — arMocdepu, ioHocdepu i MarHitochepr BUHHKAIOTh PE30HAHCHI
sBUIA. BOHHM «IiJICHITIOIOTE» a00 «IOCTa0IIIOI0Th» BIAMOBIHI CIIEKTPaNbHI
cmyrd. JIo HHX BITHOCATBCS TJOOaJbHI EINCKTPOMArHIiTHI PE30HATOPH:
margitochepruit (MP), lymaniscskuii (ILIP), Ionochepunit ambdBeHiBCBKIA
(IAP) # rmobGanpHi ioHOC(hepHI XBmiIeBOAW. TpebGa BIOMITHTH, INO BIACHI
YacTOTH PE30HAHCHUX CTPYKTYp OJM3bKi A0 OiOpHUTMIB JIIOAMHH 1 Oaratbox
TBapuH. Y 3B’S3Ky 13 OypXJHMBUM TEXHOI€HHMM DPO3BUTKOM LHBiNi3amii a0
MPUPOAHUX JKeped (OPMyBaHHS €JIEKTPOMArHiTHOro (OHY JOJaIHCs MOTYKHI
MTY4YHI «nepenaBadi». Jlo HUX BiAHOCATHCS YUCICHHI €NEKTPOCTAHLII Ta JiHil
CIIEKTPOMEPEXK, PaJiOMOBHI, 3B’SI3KOBI 1 CHEMiabHI PAIOCTAHINT HA3eMHOTO 1
CYNYTHUKOBOTO 0a3yBaHHs. IX BHMIPOMiHIOBAHHA B OKPEMHX CIEKTPATbHUX
BIKHAX CYTTEBO IEPEBHIIY€E PiBEeHb IPHPOIHOTO (GOHY, i Horo Tpeba BU3HAYMTH
SIK «eJIEKTPOMArHiTHUH cMory. lle MOHSTTS BBeneHO HaMu Brepiue. I xoda
HACIiIKK HOro BIUIMBY Ha Oiocdepy i JIOOMHY Ha CHOTOAHI HE € OCTaTOYHO
BU3HAYEHUMH, OYECBHUAHO, IO [€H HETaTUBHUI <«IPOAYKT» IHOICHKOIO
JiSUTBHOCTI MMOBUHEH OYTH MOMIYEHHUH 1 MOTpeOye OyTH BKIIFOYEHUM 10 MIPUPOIO
OXOpOHHOI MpoOIeMaTHKU. AHTApKTHIA € 11eabHAM MICLEM AJsL JOCTiKEHb
«eJIEKTPOMArHiTHOTO CMOTY» y IIJIaHeTapHOMY Maclitabi, OCKIJIbKM BOHA # Joci
JIMIIAETBCS  €KOJIOTIYHO YHCTHM KOHTHHEHTOM, BUIBHMM Bil JIOKaJbHUX
TEXHOTEHHUX JpKepen 3a0pyaHeHHs. OfHaK 3aKu IITYYHOTO BHIIPOMIHIOBAaHHS
JI0 IIOCTOTO KOHTHHEHTY 3 MPOMHUCIIOBO PO3BHHYTHX PETiOHIB 3iHCHIOETBCS, SIK
pa3 3a paxyHOK iCHYBaHHS IPHUPOJHMX XBHJIEBOJHHX 1 PE30HAHCHUX CHCTEM.
VYkpaiHCbKa aHTApKTHYHA CTaHIIS «AKaneMik BepHanchkwii», 3aBISKH
sycwuisiM - Pamioactponomiunoro iHctutyty HAH  Vkpainm, JIeBiBCBKOTO
neHtpy IHcTuTyTy KOCMmiuHMX mocmimkeHb HAH VYkpaiam 1 [epkaBHOi
ycraHoBM HarionaneHuii antapkTnuHuid HaykoBud 1eHTp MOH VYkpainw,
SBISIETBCS.  OMHOKO 3  HAHOLIBII  OCHANICHWX HAa ChOTOAHI Yy  CBITI
€JIEKTPOMAarHiTHUX o0cepBaTopiil AJIs OCTAaHOBKU MEPCIIEKTUBHUX JIOCIIIKEHb
«ETIEKTPOMArHiTHOTO KIiMaTy» 3emMili i TJI00aTbHOTO «EJIEKTPOMArHITHOTO
cmory». Ha Hili Oarato pokiB TNpOBOTUTHCS Oe3mepepBHUN MOHITOPHHT
MIPUPOAHUX TOJIB 1 MITYYHUX CUTHAIIIB B IIMPOKOMY CIIEKTPaIBHOMY Jiama3oHi
Bix ynpTpa HI3bKkHX (YHY) no Bucokux dactoT (BY), a Takok IOCTIHKYIOTECS
practuBocti MP, HIP, IAP Ta ioHOCcepHHx xBuieBoxiB. Lleii Hampsamox
MIPOTIOHYETHCS BKIIFOUUTH 10 HOBOI JleprkaBHOI IporpaMu AOCTIIKEHb YKpaiHH
B AHTapkTumi. 3a3HaunMO, IO BHMBYCHHS «EJICKTPOMArHITHOTO KIIiMaTy»
HOCHTb MDKrany3eBHil Xxapakrep i mnependauae y4acTb (axiBI[iB 3 MEIHIUHH i
Giosorii. ¥V momoBiai OyxyTh MpecTaBleHI pe3yibTaTH, LI0 BXKE OTPUMaHi Ha
YKpaiHCBKili aHTapKTHYHIA CTaHIil «Akamemik BepHaacekuit» 3a 1M
HaINpsMKOM.

38



UDC 574+575+581:582.542.11(292.3)

THE STUDIES OF DESCHAMPSIA ANTARCTICA IN THE INSTITUTE
OF MOLECULAR BIOLOGY AND GENETICS OF NAS OF UKRAINE:
RESULTS AND PERSPECTIVES

V.A. Kunakh?, 1.0. Andreev?, I.Yu. Parnikozal?

Institute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine, kunakh@imbg.org.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, 01601, Ukraine

Deschampsia antarctica E. Desv. (Poaceae), or Antarctic hair grass, is
one of two indigenous vascular plant species of Antarctica. It attracts the
attention of researchers as a model for studying genetic, biochemical, and
physiological mechanisms of plant tolerance to abiotic stress.

The studies of D. antarctica in the Department of Cell Population
Genetics of the Institute of Biology of the NAS of Ukraine were started more
than ten years ago. The studies are carried out jointly with researchers from
many domestic and foreign institutions, including the National Antarctic
Scientific Center of Ukraine, Ternopil Volodymyr Hnatyuk National
Pedagogical University, University of Silesia in Katowice, Institute of Nature
Conservation of PAS, Engelhardt Institute of Molecular Biology of RAS,
Institute of Food Biotechnology and Genomics of the NAS of Ukraine, Yuriy
Fedkovych Chernivtsi National University, Taras Shevchenko National
University of Kyiv, Saratov State University, etc.

The method for obtaining aseptic plants of D.antarctica from seeds and
their micropropagation was developed. We have also shown that this method
ensures the maintenance of genetic, physiological, and biochemical
characteristics of plants during long-term propagation in vitro. Tissue cultures
were initiated, and plants were regenerated from callus cultures and successfully
transplanted to soil. A collection of plants from various Antarctic regions has
been created to provide plant material for research. The study of resistance of
plants to abiotic stresses has begun, and, in particular, it has been shown that
they have increased resistance to cadmium ions, UV, etc. The biochemical
analysis of the content and composition of phenolic compounds in plant tissues
was carried out, and the study of biological activities of extracts, in particular
antitumor, antiviral, and adaptogenic activities, was started.

The ecological characteristics of the species populations in Maritime
Antarctic were investigated that creates the basis for the use of D. antarctica as
an indicator for monitoring climate changes in the region. A molecular
cytogenetic analysis of D. antarctica and its seven related species was
performed, their karyotypes were described, and nuclear DNA amount was
determined. New chromosome forms have been found for D. antarctica,
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including mixoploids, triploids, and plants with B-chromosomes. The features of
embryonic development were studied in comparison with other Deschampsia
species. Genetic variation was analyzed for the species populations from the
region and some features of the genetic structure were established. The data
obtained suggest a relatively low level of genetic variation and significant
differentiation of the populations. Putative genes of twenty transcription factors
of the AP2/ERF family involved in response to abiotic stress were predicted by
means of bioinformatic analysis. Three of the genes were cloned and sequenced,
and the study of their expression was started. The peculiarities of the structural
organization of 5S rRNA genes were identified. It was found, that the 5S rRNA
genes occur in the individual genome in several classes of units, which differ in
length and sequence of the non-transcribed spacer.

The results obtained are important for understanding the processes of
adaptation of plants to extreme environmental conditions.

YK 574+575+581:582.542.11(292.3)

IIJICYMKHA TA IEPCHOEKTHBH JOCJIUIKEHB DESCHAMPSIA
ANTARCTICA B IHCTUTYTI MOJIEKYJISIPHOI BIOJIOTTi I
TEHETUKHA HAH YKPATHA

B.A. Kynax', 1.0. AH()peeel, LIO. IYale')'co&'al’2

Ynemumym monexynapuoi 6ionozii i cenemuxu HAH Yipainu, Kuis, Yxpaiua,
kunakh@imbg.org.ua

2flepoicasna  ycmanosa Hayionanvnuii  anmapkmuunuti  HAyKoGuil  yewmp,
Minicmepcmeo oceimu i nayxu Ykpainu, Kuis, Yxpaina

Deschampsia antarctica E. Desv. (Poaceae) oiHa 3 IBOX aBTOXTOHHHX
CYAMHHUX POCINH AHTapKTHKH. BoHa npuBepTae yBary BU€HHX, SIK MOJACIBHUI
00’€KT A7l  JOCHI/DKEHHS TEHETHYHHX, OlOXiMIiYHMX Ta (hi3i0JoTiuHNX
MeXaHi3MiB CTIHKOCTi POCIHH 10 a0iOTHYHHX CTPECIB.

JocnimKeH s IyYHHKa aHTApKTAYHOTO Yy Bifinmi reHeTHKd KIIITHHHUX
nomyisiiid IMBil' HAHY posmouany moHaa gecsatb pokiB Tomy. JlocmimkeHHs
MPOBOJATECS  CHUTBHO 3 OaraTbMa BITYM3HAHHMH Ta  3aKOPIOHHHMH
opramizamisMu, 30kpema 3 JlepkaBHO0  ycraHoBoro  HarioHansHUIM
aQHTApKTUYHUI HAyKOBUil UeHTp YKpaiHu, TepHOMNbCHKUM HalliOHATbHUM
nefaroriyHuM yHiBepcutetoM iMm. B. I'Harioka, YuiBepcutrerom Cinesii B
Karosiue, Inctutyrom oxoponu mpupoau ITAH, Inctutyrom MosekysspHol
6ionorii iM. B.A. Enrensrapara PAH, Incturyrom xapuoBoi GioTexHousiorii Ta
reaomikn  HAHY, UepHiBeUpKkUM HaliOHATEHUM  YHIBEPCHUTETOM  IM.
10. ®enpkoBuya, KniBcbkum HamioHanbHNM yHiBepcuTeToM iM. T. IllleBuenka,
CapaTOBCHKUM JIepKaBHUM YHIBEpCHTETOM Ta iH.
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Po3pobneHo MeTOMMKy OTpHUMaHHS aceNTHYHHX pOCIMH IyYHHKA 3
HACiHHA Ta 1X MIKPOKJIOHAJIBHOTO PO3MHOXKEHHs. II0Ka3aHo, L0 L METOIHKa
3abe3neuye 30epeKeHHS TeHeTUYHUX Ta (Pi31010r0-010XIMIYHUX XapaKTEPUCTHK
POCITHH 3a TPHBAJIOTO KYJIBTHBYBAHHSI iN Vitro. OTpHMaHO KalIOCHI KYJIbTYPH Ta
POCIIMHU-PEreHePAHTH, OCTAHHI BUCAIXKEHO B IPYHT.

CTBOpEHO KOJEKII0 pPOCIMH 3 PpI3HUX peETioHiB AHTapKTHKH,
NpHU3HaYeHy 3a0e3MIeUUTH MaTepialoM Pi3HOIUIAHOBI eKCIepuMeHTH. Po3nodaro
JIOCIIJPKEHHST CTIKOCTI pOCIHH 1O a0iOTHYHHX CTPECIB i, 30KpeMa, MOKa3aHo,
10 BOHM MAFOTh T IBUILICHY CTIHKICTh JI0 HOHIB Kaamito, Y @, Tomo. [IpoBeneHo
0i0XiIMIYHUI aHaJi3 BMICTY Ta cKiIaxy (EHONBHHUX CHOIYK B TKAHMHAX POCIHH,
po3moYaTo  JOCHIKEHHS Ol0NOTid4HOI aKTHBHOCTI €KCTPAakTiB, 30KpeMa
AQHTUIYXJIMHHOI, TPOTUBIPYCHOI Ta alallTOr¢HHOI aKTHBHOCTI.

BusHavueHO eKoJIOTivHI XapaKTepPUCTHKU MOy BUAY B AHTapKTHII
Ta 3aKNAJEHO OCHOBH JUI1I HOTO BHKOPHUCTAHHS SK I1HAMKaTOPHOTO JUIS
MOHITOPHHTY KJIIMAaTHYHUX 3MiH. [IpoBeaeHO MOJEKyISpHO-IUTOrCHETHYHHI
ananiz D. antarctica Ta cemu CropigHeHHX BHIIB, BCTAHOBJIEHO OCOOJIMBOCTI
ixHix kapioTumiB Ta kijpkicts simeproi JTHK. s D. antarctica 3HaiineHo HOBI
XpOMOCOMHI (popMH, 30KpeMa MIKCOIUIOIAHN, TPUIUIOINUM Ta pociauHu 3 B-
XpoMocoMaMH. BuBueHO 0cOOIMBOCTI eMOpPiIOHANEHOTO PO3BUTKY MOPIBHSIHO 3
iHmuMu  BuAamu. llpoBeeHO aHami3 TEHETHYHOTO moiiMopdizmMy Ta
BCTAHOBJICHO [EsIKi OCOOJMBOCTI TEHETHYHOI CTPYKTYPH JOCHiIPKCHHUX
nomyJysinid B perioni. [lokazaHo, mo I BHOY XapakTepHUM € HOPiBHSIHO
HU3BKUIl pIBeHb TICHETHYHOTrO pI3HOMAHITTS Ta 3HauHa Ju(epeHrIiaris
nomyJsinid. Meromamu 6ioiH(GOpMAaTHYHOTO aHami3y HepenbdadeHo iCHyBaHHS
TeHIB IBaJUATH TpaHCKpunuiitHux ¢axropiB poanau AP2/ERF, 3amyuenux mo
BiITOBizi Ha abioTHYHI cTpecH. TpH 3 IUX T€HIB KIIOHOBAaHO Ta BU3HAYCHO IXHIO
MOCIOBHICT, PpO3MOYATO JOCTIDKEHHA OcoOnmBoCTe iX  eKcrpecii.
BmsnaueHo ocobOmmBocTi  cTpykTypHOi opraHizamii reHiB 5SS  pPHK,
BCTaHOBJICHO, II0 BOHHU TIPEICTABICHI B I1HAMBIAyalbHOMY T'€HOMi KiJbKOMa
KJacaMH TIOBTOPiB, SKi BiAPI3HSIOTBCA 3a JOBXKHHOK Ta TOCIITOBHICTIO
HETPaHCKpUOOBAHOTO creiicepa.

OTpuMaHi pe3yJbTaTH BaXJIMBI U1 PO3YMIHHS MPOIECIB amamnTarii
POCIIHH JI0 eKCTPEMAIBHUX YMOB JJOBKIJIIS.
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ANTARCTIC BLACK YEAST-LIKE FUNGI PSEUDONADSONIELLA
BRUNNEA - A SOURCE OF SUBSTANCE FOR THE
PHARMACEUTICAL INDUSTRY

T. Beregova, O. Radziminska, L. Stepanova, N. Nikitina, T. Kondratiuk,
S. Berehowyi, V. Vereschaka, L. Ostapchenko

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
tetyana beregova@ukr.net

The work is devoted to investigation of the mechanism of dermatotropic
action of a melanin-based pharmaceutical composition (MPC) in terms of a full-
thickness wound and chemical burn on the skin of rats. Producers of melanin are
unique Antarctic black yeast-like fungi Pseudonadsoniella brunnea which were
seed from samples of vertical rocks of the Galindez Island, Argentine Islands
Archipelago (Akademik Vernadsky station).

It was established that the MPC comprising 0.1% melanin dissolved in
0.5% Carbopol produces bactericidal effect on the test cultures Staphylococcus
aureus and Pseudomonas aeruginosa and a fungistatic effect on the test culture
of Candida fungi. During all follow-up periods, the area of the wounds
influenced by MPC was significantly lower compared to the wounds without the
applied composition. A complete epithelization of wounds of both types under
the influence of the MPC occurred 4 days faster on a full-thickness wound and 9
days faster on a purulent necrotic wound. The use of a new MPC promoted the
healing of the full-thickness and purulent necrotic wounds without a gross tissue
scarring, as confirmed by our studies (the percentage of collagen and smelted
gelatin in the skin was less, and the moisture content was greater than in animals
with untreated wounds).

The simulation of lesions led to an increase in the skin homogenate and
in the blood serum of the radical anion superoxide, hydrogen peroxide, and lipid
peroxidation products (diene conjugates, TBK-active products, and schiff bases).
The application of FCM to the wound (twice a day) showed that starting from
the 6th day after the simulation of lesions, the content of the radical anion
superoxide, peroxide of hydrogen, and lipid peroxidation products decreased
both in the skin homogenate and in the serum of blood, indicating antioxidant
properties of melanin. For both types of wounds, the activity of glutathione
peroxidase, glutathione transferase and catalase increased in the homogenate of
the skin and blood serum, against the background of reduced activity of
superoxide dismutase. The activity of these enzymes was normalized under the
action of FCM. On the 9th day of modeling of skin lesions in the wound
homogenate, HIF-1a, IL-1b, IL-6, IL-10, MMP-1, MMP-2, MMP-3, VEGF and
NGF increased. PKM reduced HIF-1a, IL-1b, IL-6 and MMP-1 levels to intact
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rats. The levels of MMP-2, MMP-3, VEGF and NGF decreased significantly,
but did not reach values in intact rats.

An increase in Tlr2, Ptgs2 ta Tgfb1 gene expression and Tjp reduction is
shown during healing of the full-thickness and purulent necrotic wounds. Under
the influence of the PMC, the expression level of these genes changed in the
direction of the intact group of rats. Thus, we can assume that melanin reduces
the expression of these genes; a reduced TIr2 expression in terms of use of a
pharmaceutical composition can be explained by a strong bactericidal effect of
melanin on pathological microflora, i.e. Staphylococcus aureus, Pseudomonas
aeruginosa, Candida albicans. A reduced Ptgs2 and Tgfblexpression may be
associated with the synthesis of E2 and TGF-B1 prostaglandin, which is a
prerequisite for rapid wound healing without expressed scarring.

YJIK: 616-001.4-085.33:615.03.032:612-092.9

AHTAPKTHUYHI YOPHI JPIXK/UKEIIOAIBHI I'PUBH
PSEUDONADSONIELLA BRUNNEA — JTKEPEJIO CYBCTAHIIIT A
®APMAIIEBTUYHOI TIPOMHUCJIOBOCTI

T. Bepezcosa, O. Paosumincoka, JI. Cmenanosa, H. Hikimina, T. Konopamiok,
C. Bepezcosuii, B. Bepewaxa, JI. Ocmanuenxo

Kuiscoxkuu  nayionanvnuii  ynieepcumem imeni Tapaca Illesuenxa, Kuis,
Vkpaina, tetyana_beregova@ukr.net

Pobora mpucBsueHa BHBUCHHIO MEXaHI3MIB JepMaTOTpOmHOI mii
(hapmakosoriuHoi Kommo3umii Ha ocHoBi MemaHiny (PKM) Ha Momemsix
MOBHOIIAPOBOi IUIONIMHHOI paHM Ta XIMIYHOIO OMiKy IIKipu (THiiHO-
HEKPOTHYHI ypaXeHHs) y IIypiB. I[IpoayleHTOM MeJaHiHy € YHIKaJIbHi
aHTapKTHYHI 4opHi Apixmki-nonioni rpubu Pseudonadsoniella brunnea, sxi
Oynmu BHCISIHI i3 3pa3KiB BEPTHKAIBHHMX CKelb 0. [amiHie3 AHTapKTHYHOTO
apximenary (YkpaiHCbKka aHTapKTHYHA CTaHIIs «AKkaneMik BepHaacekuii»).

Bcranosneno, mo ®KM (0,5% rems xapOomoiry, B SKOMY PO3YHHEHHI
MenaHiH B KoHmeHtpamii 0,1%) cmpaBmse OaxrepuumumHui edexkT Ha TecT
kyneTypu  Staphylococcus aureus i Pseudomonas  aeruginosa Ta
¢ynricratnunnii epexr Ha Tect KynpTypy Candida fungi. V Bci dasu roenus
mioma ypaxens mij BrmiamBoM ®KM Oyna cyTTeBo MeHIIA y INOPIBHSHHI 3
IUIOIICIO YPaXKeHb, SIKi HIYUM He 00poOisin. ['0eHHS IUIONMHHUX paH MpH iX
06po6ui KM Binbysanoch Ha 4 1HI HIBHALIE, a THIHO-HEKPOTUYHHUX — HA 9
nHiB mBuame. [oenHs o0ox BuxaiB pan 3a nii ®MK BimOysamocs 06e3
(hopMmyBaHHS TPYOOTO KOJOIAHOTO PYOIs, MIO MiATBEPIKEHO IOCIHIIKCHHIMHI
(i3MKO-XIMIYHHX  BJIACTUBOCTEH  INKIpH  MiciAs  TOBHOI  emiTemi3amii:
3apeecTpOBAHO 3MEHIIIEHHS BMICTY KOJIareHy i BUILIABJICHOT )KEJIATHHH, a TAKOX
3pOCTaHHs BMICTY BOJIOTH B AUISHIL KOJHUIIHBOI paHH.
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MopemoBaHHS ypakeHb MPUBOAWIIO IO 3POCTAaHHS B TOMOTEHATI IIKipH
1 B CHBOPOTLI KPOBi BMICTY CYNEPOKCH]] aHIOH PaJHKaly, IEPOKCHIY BOAHIO Ta
MPOAYKTIB MEPEKUCHOTO OKHCHEHHS JimigiB (AieHoBUX KoH’toratiB, TBK-
AaKTHUBHUX MPOAYKTIB Ta mu¢ppoBux ocHoB). Amikauis PKM Ha panu (aBiui Ha
JIeHb) IOKa3ana, 10, MOYMHAIOYM 3 6-TO AHS IMICNS MOJETIOBAHHS ypaKeHb,
BMICT CyNepOKCHI aHIOH paJuKaly, IIepOKCHIy BOIHIO Ta IIPOXYKTIB
MIEPEKUCHOTO OKMCHEHHS JIITI/IIB 3MEHITYBaBCs SIK B TOMOTCHATI IIKIpH, TaK i B
CHBOPOTIII KPOBI, 1[0 BKa3ye Ha aHTHOKCHJAHTHI BJIACTHBOCTI MenaHiHy. Ilpu
000X BHJAaX paH B TOMOTEHATIi IIKIPU Ta CHBOPOTII KPOBI 3pOCTana aKTHBHICTH
[IIyTaTiOHNEePOKCHIa3H, TIyTaTiOHTpaHCc(epasH Ta KaTajasd Ha TJi 3MEHIICHOT
aKTHUBHOCTI cymepokcuamucmyTasd. 3a aii ®@KM akTHBHICTH BKa3aHUX
(depMmeHTiB HOopMamizyBaiach. Ha 9-ii neHbp MOIENIOBaHHS ypakeHb IIKIpH B
paHoBOMy romoreHari 3pocras pisenp HIF-la, IL-1b, IL-6, IL-10, MMP-1,
MMP-2, MMP-3, VEGF Ta NGF. ®KM 3menmrysas pisers HIF-1a, IL-1b, IL-6
i MMP-1 no nmanmx 3HaueHp y iHTakTHHX IIypiB. PiBens MMP-2, MMP-3,
VEGF Tta NGF cyTTeBO 3MEHITyBaBCs, ajie HE JOCATAB 3HAYCHb Y 1HTAKTHHX
IIypiB.

ITokazaHo, 110 B IIEPiOj TOEHHS HOBHOIIAPOBUX Ta HIITHO-HEKPOTUYHUX
paH 30inbiyeThes piBeHb excnpecii reHiB Tlr2, Ptgs2 i Tgfbl Ta 3menmryerscs
piBenb excnpecii reny Tjp. 3a nii ®KM piBeHp ekcrpecii HUX TeHiB 3MiHIOBaBCS
B HAampsAMKy IHTakTHOI TpymH LIypiB. 3MEHIIEHHi piBHA excmpecii reny Tlr2
expression B ymoBax BHKopucTaHHI OKM Moxe OyTH MOSCHEHO CHIBHUM
OakTepuIUIHAM e(eKTOM MeJaHiHy Ha [aroreHHy ¢iopy, HampHkiIang
Staphylococcus aureus, Pseudomonas aeruginosa, Candida albicans.
3menmieHHs piBHs ekcrpecii Ptgs2 i Tgfbl mosxke OyTn moB'si3aHO 3 CHHTE30M
npocrarnanauay E2 Tta TGF-B1, mo € HeoOXigHOI YMOBOK IIBHUAKOTO
3aro€HHs paHu 0e3 BUPaXEHOTO pyOIFOBaHHS.

UDC:551.5 + 556

HYDROMETEOROLOGICAL RESEARCH AT AKADEMIK
VERNADSKY STATION - CURRENT STATE AND DEVELOPMENT
PROSPECTS

D. V. Pishniak?, S. V. Krakovskal?

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, den.meteo.is@gmail.com;

2Ukrainian Hydrometeorological Institute, State Emergency Service of Ukraine
and the National Academy of Sciences of Ukraine, Kyiv, Ukraine.

Hydrometeorological research at the Akademik Vernadsky station has a
clear uniqueness, primarily because of the fact that measurements of
meteorological values are one of the longest and most continuous observations
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of meteorological values, not only in Antarctica, but also in the region of the
most intense regional warming of the Southern Hemisphere. These long series of
standard ground meteorological data are complemented by one of the longest
series of measurements of total ozone and ocean levels, which obviously is a
unique base for research on climate change and its impacts on a variety of spatial
scales. In addition, the station is located in the area of intensive interaction of all
components of the climatic system (atmosphere, hydrosphere, biosphere,
lithosphere and cryosphere) in the absence of anthropogenic factor, making this
area attractive for organization of experimental and field studies aimed at
assessing the manifestations of such interaction and some background indicators.

Thus, hydrometeorological research at the station can be divided into
two components: 1) standard monitoring, which should ensure maximum
objectivity, timeliness and accuracy of data, which can be achieved by full
automation of standard measurement and 2) the experimental part where it is
possible to implement new ideas, debugging promising methods and conducting
short-term research. In this context, during the last year there was a significant
re-equipment of the station. In particular, in the direction of monitoring, a new
automatic meteorological station, actinometry, hydrological logger of
temperature and salinity, and additional precipitation gauges have been installed.
Some repair and renovation works, in particular microclimatic stations, have
been carried out. The experimental area is now represented by a meteorological
polygon, a separate bio-meteorological monitoring of microclimate, time-lapse
cameras for monitoring water area and underlying surface, thermal drilling and
radar sounding of glaciers, as well as hydrological sensing of the ocean. In the
near future, a detailed study of the temperature regime in internal water area of
the Argentine islands is planned.

The series of observation data after initial processing at the station and
subsequent verification of errors placed in the general archive of NASC data.
For the main hydrometeorological indicators an electronic archive of data was
created and free access to them was provided on the official web-page of the
NASC. In addition, as a public educational part for hydrometeorological
research, stations have developed web pages for displaying online observation
data and long-term weather forecasts for the station area. A separate scientific
work was carried out to predict climatic changes in the station area by the end of
the 21st century. For this purpose, 93 calculations of 10 models of the total
circulation of atmosphere and oceans for three socio-economic scenarios of the
IRSS were used.
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I'IAPOMETEOPOJIOI'TYHI AOCIIKEHHA HA CTAHIIII
«(AKAJEMIK BEPHAJICBKHH» - AKTYAJIBHUU CTAH TA
HNEPCIHEKTHBHA PO3BUTKY

M. B. Hiwnax®, C. B. Kpakxoecvra'?

UTepocaena yemanoea Hayionanvuuii anmapxmuunuii naykoeuii yenmp, MOH
Vipainu, Kuis, Yxpaina, den.meteo.is@gmail.com

2Vipaincoxuii 2iopomemeoponoziunuti incmumym HCHC ma HAH Yxpainu,
Kuis, Yxpaina

ligpomereoposoriyni  AOCTIPKEHHST HA CTaHLii MAaroTh OYEBUIHY
VHIKQJIBHICTD B TIEpIIy 4Yepry d4epe3 Te, L0 PsiJi CHOCTEPEKSHb Ta BHUMIpIB
METEOPOJIOTIYHNX TOKAa3HUKIB € OJJHUM i3 HAWJOBIIMX 1 HEMEPEPBHHUX HE TIBKU
B AHTapkTHLi, a # B pailioHi HalOUIBII I1HTEHCHBHOTO pPETiIOHATBLHOTO
norertiHag [liBgeHnoi miBkymi. Lli [OBri psam CTaHZAPTHUX TPH3EMHHX
METEOpOJIOTIYHIX [JaHUX [OMOBHEHI OJNHMMH 3 HAWIOBIIMX pAIB BHMIpiB
3arajJbHOI BMICTY O30HY Ta PiBHS OKeaHy, L0, BOYECBUIb, 1 € YHIKaJIHHOIO 023010
JUISL TOCTIJDKEHb KJIIMAaTHYHUX 3MiH Ta iX BIUIMBIB Ha PI3HUX IPOCTOPOBUX
MacimTabax. J[o TOro », cTaHIlis pO3TalllOBaHA B PaiiOHI iIHTCHCUBHOI B3a€MOJIIT
yciX CKJIAJOBUX KiIiMaTUuHOI cucrteMu (atmocdepu, rigpocdepu, Giocdepwn,
niTocdepu Ta kpiochepn) 3a BiICYTHOCTI aHTPOIIOTCHHOTO YMHHUKA, 1110 POOHUTH
el paifoH nmpuBaONIMBUM IS OpraHi3amii eKCIepUMEHTAIbHUX Ta IMOJHOBUX
JIOCHI/PKEHb CHPSMOBAaHHX Ha OLIHKY NPOSBIB Takoi B3a€EMOIi Ta NESKHX
(hOHOBHX MMOKA3HUKIB.

TakuM YHHOM TiIPOMETEOPONIOTIUHI TOCTIHKEHHS Ha CTaHII MOXHA
PO3MIMTH Ha IBi CKIamoBi: 1) cmawndapmuuii mowimopune, 1ne Mae OyTH
3a0e3MeYeHO0 MaKCHUMaJIbHY 00’ €KTHBHICTh, BUACHICTh TA TOYHICTh JAHHX, YOTO
MOXKHa JOCATTH IUIIXOM MaKCHMallbHOI aBTOMAaTH3alil CTaHIaPTHHUX MPOrpam
BUMIDIB, Ta 2) eKCnepumMeHmanipbHa 4acmuua, e MOXKHA BIPOBAXKYBAaTH HOBI
izei, BiIUIaroKyBaTu MEPCHEKTHBHI METOIU Ta MPOBOJUTH KOPOTKOTEPMIiHOBI
HAyKOBI poOOTH. B IIbOMy KOHTEKCTI BIPOJOBX OCTaHHBOTO POKY BiAOYyJIOCH
3HaYHE IIEPEOCHAIICHHA CTaHIii. 30Kpema, B HampsIMKy MOHITOPHHTY
BCTaHOBJICHO HOBY aBTOMATHYHY METEOPOJIOTIYHY CTAHILI0, aKTHHOMETPUYHUH
KOMIUICKC, TiJPOJIOTIYHUA JIOTep TEMIIEpaTypH 1 COJOHOCTI, OJaTKOBI
omasoMipu. IIpoBeneHo neski peMOHTHI Ta BiJHOBIIOBAIBHI POOOTH, 30KpeMa
Ha MIKpPOKIIMaTH4HUIA cTaHIil. EKcrepiMeHTanbHUI HampsIMOK  Temep
HpeCTaBICHUI ME30MEeTEeOPOIOTYHUM TIOJIITOHOM, OKpeMo 6io-
MIKpOKTIMATHYHUM TOJiIrOHOM MOHITOPHHTY MiKpPOKITIMATy, iHTepPBaJIbHHMH
KaMepaMH CIIOCTEPEKEHHS aKBaTOPii Ta MiICTHIBHOI MMOBEPXHi, TEPMOOYPIHHIM
Ta paJlapHUM 30H/yBaHHSM JIbOJOBHUKIB, a TAKOXK TiJPOJIOTIYHUM 30HIYBaHHIM
okeaHy. HafOmwKkuMM  4acoM  IUIAHYETBhCS — JETalbHE  JIOCIIJUKeHHS

46



TEeMIIEpaTypHOTO PEXUMY BHYTPIIIHBOI OCTPIBHOI akBaTOpii ApPreHTHHCHKUX
OCTpOBIB.

OTpuMaHi psAAM AaHHX CIOCTEPEXKEHb MICHS NEPBUHHOI OOpOOKH Ha
CTaHWii Ta MOJAJbIIOI NEPEeBIPKM Ha MOMWIKH NOCTYNAIOTh O 3aralbHOro
apxiBy maHux Jlep>kaBHOi ycTaHOBM HarioHanbHMH aHTapKTUYHUI HayKOBHUI
neatp MOH Vkpainu (Y HAHII). [ns OCHOBHHX TiIpOMETEOPOJIOTIYHHX
MOKa3HMKIB OyB CTBOPEHHMII €JIEKTPOHHUI apXiB JaHUX Ta 3a0e3Me4eH0 BUILHUI
JIOCTYI N0 HHUX Ha odimiiHiil BeO-cTopinmi Y HAHII. o Toro x y sikocTi
MyOJIIYHO-0CBITHROT YACTHHHU IIOJAO TiAPOMETCOPOJOTIYHHX JIOCITIKEHb Ha
CTaHIil po3po0ieHO BeO-CTOPIHKM 3 BiIOOPaXEHHS MAaHHX CIIOCTEPEXEHb
OHJIalH Ta JOBrOCTPOKOBOTO IPOTHO3Y IOTOMM MO paiioHy craHmii. Oxpemo
MPOBOAMIACH HAYKOBa POOOTa MO MPOTHO3YBAHHIO KIIMATHYHUX 3MiH B paifoHi
cranmii no kiHmst XXI cT., g goro Bukopuctano 93 pospaxynku 10 moxeneit
3arajibHOT IUPKYJISIii aTMOC(EepH Ta OKEeaHIB IS TPhOX COII0-CKOHOMIYHHX
crenapiis [PCC.
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MAJOR PHYSICAL FEATURES OF THE ATLANTIC PART OF THE
SOUTHERN OCEAN BY THE EXPEDITION DATA IN ADDITION TO
THE GLOBAL OCEAN OBSERVING SYSTEM DATA OBTAINED IN
DECEMBER 2018

V. Komorin®?, V. Bolshakov?, Yu. Dykhanov?, Ye. Melnik?

IScientific Research Institution Ukrainian Scientific Centre of Ecology of the
Sea, Ministry of Ecology and Natural Resources of Ukraine, Odesa, Ukraine,
accem@te.net.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

Increasing the knowledge of the hydrophysical features of the Southern
Ocean is extremely important for two main reasons.

Firstly, changes in the Southern Ocean have global consequences. The
Southern Ocean provides the major linking between basins of other oceans and it
is a central part of the upper and lower limbs of the global meridional
overturning circulation (MOC). As a result, the Southern Ocean strongly
influences not only to global climate and to the carbon and nutrient circulation.

Secondly, the Antarctica is influenced by the circulation of the Southern
Ocean. Its ecosystems are separated to some extent from the warmer lower
latitudes because the Southern Ocean is zonally continuous around the globe.
There is the power Antarctic Circumpolar Current (ACC) that flows to east
around the Southern Ocean.
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The large temperature and salinity differences between the north and
south borders of the ACC result in sharply sloping isopycnals across ACC. This
causes strong current with speed 50-100 cm/s. Transfer of substances and
energy usually follows along isopycnals rather than across them. So these
isopycnals represent an overturning pathway between the deep ocean interior
and the ocean. The overturning of water masses in the Southern Ocean acts to
ventilate the ocean interior by subducting surface waters.

It is common knowledge that there are the changes in the Southern
Ocean: the region is warming more fast than the global ocean average; there are
salinity changes in the upper and deep ocean caused by changes in precipitation
and ice melt; the uptake of carbon by the Southern Ocean has slowed the climate
change rate but caused basin-wide ocean acidification; and Antarctic ecosystems
are reacting to changes in the physical and chemical features.

The report contains results of scientific investigation of Ukrainian
researcher fulfilled in the Atlantic sector of the Southern Ocean that is an area of
scientific and economic interests of Ukraine — CCAMLR - 48. Study was done
on the trawler "More Sodruzhestva" during November, 13 - December, 23 of
2018.

The observation of basic physical and chemical indicators of sea surface
layer was held by measuring complex «Ferry Box» during all expedition from
Cape Town to the Southern Ocean.

Vertical structure of water column of ocean on hydrological stations was
assessment by measuring complex CTD SBE 37SM.

Satellite data obtained from drifting buoys of Program Argo, the marine
environment monitoring system COPERNICUS and visual data of the system
"AERONET" have been used for complex analysis.

As a result, there were received new knowledge about features of
distribution of water masses of the cold intermediate layer and spatial variability
of other physical-chemical characteristics of sea water area for the investigation
period.

The result Thanks to the data supplemented by oceanographic database
field variability of the South Atlantic and Antarctica that will fundamentally
improve the forecasting of ecological condition and biological productivity of
the waters of the Southern Ocean.

The Southern Ocean Observing System (SOQS) is needed to address six
overarching scientific challenges:

o the role of the Southern Ocean in the planet’s heat and freshwater
balance;

o the stability of the Southern Ocean overturning circulation;

o the impacts of global change on Southern Ocean ecosystems.
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OCHOBHI ®I3UYHI OCOBJIMBOCTI ATJAHTUYHOI YACTUHU
MIBAEHHOI'O OKEAHY 3A EKCIEIUALIMHUMHA JAHUMH TA
JTAHUMM I'JIOBAJIBHOI CUCTEMM CIIOCTEPEXXEHHS OKEAHY
YTIPYJHI 2018

B. Komopin?, B. Borvwakoe®, IO. Juxanos', €. Menvnix®

YHIY «Vkpaincokuii naykosuil yenmp exonozii mopsay, Minicmepcmeo exonozii
ma npupoonux pecypcie Yipainu, Odeca, Yxpaina, accem@te.net.ua
2fleporcasna ycmanosa Hayionanvuuti anmapxmuunuti naykosuii yeump, MOH
Yxpainu, Kuis, Yrpaina

36inbIIeHHS 3HaHb NPo rinpodizuyni BractuBocTi [liBaeHHOrO OKeaHy €
BKpail BOKIMBUM 3 JBOX OCHOBHUX IIPUYHH.

Ilo-nepmre, 3mian B [liBACHHOMY OKeaHi MArOTh INIOOATbHI HACHiIKH.
IliBnenHmii okean 3a0e3meyye OCHOBHUI B3a€MO3B’SI30K MK OaceifHaMH 1HIIHX
OKEaHiB, BiH € ICHTPAIbHOI0 YACTHHOIO MK BEPXHBOKO 1 HW)KHBOIO TLIKaMH
robaneHOT MepuaioHanbHOI mepekugHoi mupkymsamii  (MIIL]). B pesynbrati
IliBgeHHMii OKeaH CHIIBHO BIUIMBA€E HE TUILKM Ha KJIiMaT IUIaHETH, a 1 Ha
NIOOATEHHUN KPYTroOOir BYTJICII0 Ta Oi0TCHHUX PEYOBHH.

To-npyre, AHTapKTHKa 3HAXOMUTHCS MiJ CHIBHUM BIUIMBOM TEYil
ITiBieHHOrO OKeaHy. Ii eKOCHCTEMM € i301bOBAHMMH TIEBHOIO MipOIO Bill BOJ
OIMBII TEIUIMX HIMPOT, OCKUIbKHM [liBHeHHWH OKeaH 30HAIBHO MPOCTATHYBCS
Y3II0BK BCHOTO 3eMHOTO mmapy. IcHye nmotyxHa AnTapktuuHa L{upkymmnonspHa
teuis (AL[T), mo crpsimoBaHa Ha cxin HaBkouso [liBgeHHOTO OKeaHy.

Benuka pi3sHHIM MK 3HauCHHSMH TEMIIEpaTypd 1 COJOHOCTI Ha
miBHIYHIH 1 miBaeHHINH Mexax AT mpu3BOIATh 10 PiI3KUX HAXWJIIB i30MiKH, 110
nepetuHaroTh AL[T. Lle, B CBOIO 4epry, BUKIHMKAE CHIIbHI TeUii 31 IBUAKOCTIMHU
no 50 — 100 cm/c. IlepeHoc pedoBHHM Ta eHeprii MepeBakKHO BinOYBaeThCS
Y3I0BXK 130IIKH, NMPaKkTHYHO HE IMEepeTHHAIOYM iX. TakuM YHMHOM icHyrodi
I30IIKHH TPEACTABISAIOTh MEPEKUAAI0TY HUPKYILLII0 MK BOJAMH TIHOMHHOL
YaCTHHH OKE€aHy 1 BOJAAMH OKEaHCHKOTO ITOBEPXHEBOTO mmapy. [lepexmmaHHS
BOJHMX Mac B IliBAeHHOMY OKeaHi NMPHU3BOJUTH IO BEHTHIIOBAHHS OKEAHCHKOI
BOJIHOI TOBIII CYOIYKII€0 MOBEPXHEBUX BOJ. 3aralbHO BiZIOMO, MIO iCHYIOTH
neBHi 3MiHN y [liBAGHHOMY OKeaHi: B PETiOHI CHOCTEpiracThcs OLTBII MIBHIKE
MOTEIUTIHHS, HK B CEpeIHbOMY y TNI00aIbHOMY OKeaHi; CIOCTepIraloThes 3MiHH
COJIOHOCTI SIK B TIOBEPXHEBOMY Il1api TaK i INIMOWHHIN YacTHHI OKeaHy BHACIIIOK
3MiH B aTMoc(epHHMX omagax 1 TaHeHHI JIbOAY; MOIJMHAHHS BYIJICLIO
[TiBIEHHHM OKEaHOM CIIOBUIBHWIM TEMIH 3MiH KIIMaTy, ajieé BUKJIUKaIH
3aKUCIIEHHS BChOTO OaceifHy oxeaHy, Ta exkocucTemu IliBIeHHOTO OKeaHy
pearyroTh Ha (pi3HKO-XiMiuHI 3MiHH.

JloToBiIb MICTHTH pE3yNbTaTH HAYKOBHX JIOCHI/KEHb YKPaTHCHKUX
BUCHHX, SKi BHKOHYBAINCS B aTIAHTHIHOMY cekTopi [liBmeHHOro okeaHy B
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paifoHI HayKOBHX Ta eKOHOMIYHMX iHTepeciB Ykpainm - KKAMIIP 48.
Hocnimkenns 3aiiicHeni Ha Tpaynepi «Mope CoapyxectBa» 3 13 nuctonana mo
23 rpyans 2018 p. Ilporsarom Bceoro wacy ekcmenuuii Big Kein-Tayn mo
[liBgenHoro oxeaHy Oyna mpoBeneHa Oe3mepepBHAa peeCTpaLlisi OCHOBHHUX
¢i3MYHUX Ta XIMIYHUX TIOKa3HHKIB CTaHy IIOBEPXHEBOTO MIapy MOpS
BUMiproBaibHUM KoMiutekcoM «®Deppi Boke» («Ferry Box»). 3a momomororo
BuMiproBaneHoro komiuiekcy CTD SBE 37SM  Bu3HaueHa BepTHKaJbHA
CTPYKTypa BOJXHOI TOBIII Ha TiAPOJOTIYHMX CTaHIiAX. [T KOMIUIEKCHOTO
aHali3y OTPUMAaHHMX MarepialiB BHUKOPHUCTOBYBAINCS CYIIYTHHKOBI JaHi
oTpuMaHi c¢ gpeidyrounx OyiB mporpamu Argo, CHUCTEMH MOHITOPHHTY
mopcbkoro cepenosuima COPERNICUS Ta Bi3yanbHI JaHi  CHCTEMH
«AERONET»

B pesynpTati OTpUMaHO YABJIEHHS MPO OCOOIMBOCTI PO3IOALTY BOIHHUX
Mac, 3aJISITaHHS XOJIOAHOTO NMPOMDKHOTO IIapy i MPOCTOPOBY MIHJIHMBICTD 1HIINX
(hi3UKO-XIMIYHIX XapaKTEPUCTHUK MOPCHKOI BOIHM paiioHy B Iepiof MPOBEICHHS
pooir.

3aBgKM OTPHUMAHUM JaHUM JONOBHEHa 0a3a JaHUX MIHJIHBOCTI
okeaHorpa¢iuaux mouiB [liBgeHHOi ATHaHTHKHA Ta AHTapKTHKH SKa TO3BOJIUTH
MIPUHIMIIOBO TOKPAIIUTH MPOTHO3YBaHHS €KOJIOTIYHOTO CTaHy Ta 0ioJorivyHoi
npoayKTuBHOCTI Box [liBIeHHOTO OKeaHy.

Y MaiOyTHROMY pPE3yJNbTaTH MOXKJIMBO BUKOPUCTATH HPH BHPIMICHHI
HACTYITHUX 3arajJbHUX HAYKOBHUX IPOOIEM:

e ponb [liBIeHHOTO OKeaHy B IUTaHETApPHOMY OajlaHCi Teryia 1 MpiCHHUX
BOZ;

e cTabLTBHICTD EPEKUIHOT TUPKYIsLii [1iBIeHHOTO OKeaHy;

® BIUTHMB ITI00aJBHUX 3MiH Ha CTaH eKocucTeM [liBIeHHOTO OKeaHy.

UDC 911.8:504.062 (99)

MARINE SPATIAL PROTECTION AND MANAGEMENT UNDER THE
ANTARCTIC TREATY SYSTEM: CONTRIBUTION OF UKRAINE

A.P. Fedchuk

State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, fedchuk@uac.gov.ua

Environmental protection and the sustainable use of living resources
have been integral management objectives of the Antarctic Treaty System
(ATS). Antarctica is the only one planet area leads beyond national jurisdictions,
the environmental regime of which is characterized with the proactive
implementation of spatial protection and management measures of marine
environments in the Southern Ocean. As a result the ATS contains detailed
established protected areas network.
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This piece of research provides an overview of current status of ATS
instruments that have been applied to afford marine spatial protection in the
Antarctic. It notes, that establishment by the Antarctic Treaty Parties of a
number of Antarctic Specially Protected Areas (ASPA) and Antarctic Specially
Managed Areas (ASMA) with relevant marine components are however
primarily small-scale, coastal measures, and geographical distribution of which
is still unsystematic and unrepresentative.

In order to provide a strategic up-scaling approach to spatial protection
of marine biodiversity it has been established two Marine Protected Areas
(MPA) — the South Orkney Islands Southern Shelf MPA and the Ross Sea
Region MPA. Proposals for further MPAs to be established in East Antarctica,
the Weddell Sea and in the area of the Antarctic Peninsula are being discussed
within CCAMLR. To this end in 2011 the CAMLR Convention Area is divided
into nine MPA planning domains to facilitate the further development of a
comprehensive system of MPAs. However, there is still a need for a coordinated
and harmonised approach to apply of all available tools of spatial protection and
management across the Antarctic Treaty System based on a regional-wide
ecosystem approach.

Since 2003 Ukraine has developed a comprehensive research around the
Argentine Islands (the Wilhelm Archipelago, Antarctic Peninsula), including
underwater and acoustic surveys, chemical analyses of bottom sediments and
soils of nearshore areas. Importantly, Ukraine has been undertaking research on
Adélie and gentoo penguins at the same area, including the establishment of
remote cameras in 2016, as part of the CEMP camera network. Following the
recommendations of the Working Group on Ecosystem Monitoring and
Management and CCAMLR Scientific Committee to coordinate spatial planning
efforts, it is suggested to designate the long-term environmental monitoring sites
around the Argentine Islands, including relevant CEMP sites, as a new ASPA,
which could form at the same time as one of the scientific reference areas of the
broad-scale MPA in Domain 1 (Antarctic Peninsula) for assessing the effects of
climate change on benthic communities and penguin populations and
distribution. These efforts could be served as contribution of Ukraine to
establishing an effective, representative and coherent spatial protection of
marine biodiversity through a system of specific management measures within
the Antarctic Treaty System.
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OPOCTOPOBA OXOPOHA TA VYHOPABJIIHHA MOPCBKUM
CEPEJJOBULIIEM B PAMKAz( CUCTEMHU JAOI'OBOPY IIPO
AHTAPKTUKY: BHECOK YKPAIHU

A1l Deduyx

Meporcasna ycmanosa Hayionanenuui anmapkmuynui vaykoeuu yeump, MOH
Vipainu, m. Kuis, Yxpaina, fedchuk@uac.gov.ua

OXOpoHa NPHPOJHOTO CEPElOBUINA Ta PALliOHAIPHE BHUKOPHCTaHHS
KUBHX PECYpCiB € OIHHM 3 iHTErpajJbHUX YIPABIIHCHKHX 3aBIaHb MPaBOBOI
Cucremn [loroBopy npo Anrtapktuky (CJIA). Hapasi AHTapkTHKa € €IMHOIO
obmactio 3emii 3a MeXaMH HalliOHaJbHOI OPUCIVKLIT KOXHOI 3 KpaiHH,
MIPUPOJJOOXOPOHHUH PEKHUM SIKOI XapaKTEPU3YETHCSI AKTHBHUM 3aCTOCYBaHHSIM
IHCTPYMEHTIB  IIPOCTOPOBOI ~ OXOPOHM  HABKOJMIIHBOTO  CEpeloBHIIA i
MIPOCTOPOBOTO  YIPABIIHHS JIIOJICHKOI0 TiSUTBHICTIO, B pe3yibTaTi dYoro
chopmyBanach pO3BHHEHA Mepexa paiionis 31 CHenialbHIM
MIPUPOJOOXOPOHHUM CTATyCOM.

MeToro 1BOTO JOCHIIKEHHS € OIJIAN CYy4acHOTO CTaHy iHCTPYMEHTIB
CJIIA, sKi 3aCTOCOBYIOTBCS ISl 3a0€3IeYeHHsI IPOCTOPOBOI OXOPOHH MOPCHKOTO
cepeioBHIa B AHTAPKTHUIN. Y XOJi OCHTIDKCHHS BCTAHOBJICHO, IIO CTBOPEHA
Croponamu JloroBopy npo AHTapKTHKy Mepeka AHTapKTHYHUX pPaloHIB, IO
0co01B0O 0XOpoHsOThCS (APOO) Ta AHTapKTHYHUX pPadOHIB, IO OCOOJIMBO
ynpaBisitoTeess (APOY), siki MaroTh y CBOEMY CKJIaJi MOPCHKI KOMIIOHEHTH, 3a
cBOiM reorpad)iYHAM MOIIUPEHHSM BCe IIe He Halyia XapaKTepy CHCTEMHOCTI
Ta penpe3eHTaTHBHOCTI.

3 ormsAy Ha me Ta 3 METOH 3a0e3MeueHHs CTPATErivHOrO MiAXoay i
MaciTabyBaHHS MPOCTOPOBOI OXOPOHH MOPCHKOTO OiOpi3HOMAHITTS 10 CyO-
pEeTiOHANTBHOTO PIiBHS 32 OCTaHHE AECATHIITTS CTBOpEHO J1Ba MOpCHKI paioHH,
mo oxopoustothess (MPO) — y miBneHHid dwactuni menbdy IliBneHHHX
OpkHelicbkux ocTpoBiB Ta y Mopi Pocca. B Kowmicii 31 36epexeHHs MOPCBKHX
xuBuX pecypciB AHTapkTukn (KKAMUJIP) Hapasi mepeOyBaroTh Ha pO3TILLIL
npono3uii moao crBopeHHs HoBuX MPO y CximHili AHTapkTHii, y MOpi
Bennenna, a Takox y paifioHi AHTapKTHYHOTO TiBocTpoBa. s mporo y 2011
poui 3oHa BiamosigambHOCTI KKAMJIP Oyna posnineHa Ha neB'siTb obnacteid
wianyBaHHs MPO (Tak 3BaHI JOMEHHM) /I CHPHUSHHSA IIOJAIBIIOMY
posropTanHIo pernpe3enTatiBHOI cuctemu MPO y IliBneHnomy okeani. Pasom 3
TUM, IIi 3yCHJUIS BCE Ille HE BHPILIYIOTH MpoOieMy 3a0e3medeHHs] KOOpAUHALIIT
Ta rapMOHi3alii 3aCTOCyBaHHs yCiX HasBHHMX iHCTpyMeHTiB B pamkax CJIA Ha
OCHOBI PETiOHAIBFHOTO €KOCHCTEMHOTO iJIX0AY.

VY cBoro uepry, ykpaiHcbki BueHi 3 2003 poky Ha peryisipHiidi OCHOBI
3MIACHIOIOTh ~ KOMIUIEKCHHH  MOHITOPHHT  TapaMeTpiB  HaBKOJMIIHBOTO
cepeoBHIa APreHTHHCEKUX OCTPOBIB (apXimnenar Bimsrensma, AHTapKTHIHAI
MBOCTPIB), O BKIFOYAE MMiABOJHY Ta aKyCTUYHY 3HOMKY, TOCIIPKEHHS TOHHUX
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BIAIKJIAMIB i IPYHTIB NMpPUOEPEKHOI CMYTH, a TaKOX MOCITIIKEHHS YCIIITHOCTI
po3mHOkeHHs miHrBiHiB Buay Pygoscelis adeliae ta Pygoscelis papua, y Tomy
yhcai 13 3actocyBaHHsAM 3 2016 poKy Mepexi aBTOMATHUHHX Kamep
croctepexeHHs B pamkax mporpaMu KKAMJIP 3 ekocucTteMHOTO MOHITOPUHTY
(CEMP). BpaxoBytoun pexoMeHnamii PoGowoi rpymu 3 eKOCHCTEMHOTO
MOHiTOpHHTY 1 ympaBmiHHa Ta HaykoBoro komitery KKAMIJIP 1mono
HEOOXITHOCTI TIOCWJICHHS KOOpAMHAIl 3ycHiab Yy cdepi IPOCTOPOBOTO
IUIaHyBaHHS,  3alPONIOHOBAaHO  CTBOPUTH Ha  0a3i  JOBIOCTPOKOBHX
MOHITOPHHTOBHX TOJNIroHiB Ta AinmstHOK CEMP Ha ApreHTHHCBKMX OCTpOBax
HoBUIT APOO 3 MOpPCHKMM KOMIOHEHTOM, SIKHM y CBOIO 4Yepry Moxke OyTH
BU3HA4YCHMIl SAK OJMH 3 KOHTPOJIbHUX HAyKOBHX paOHIB y ckmani
mmpokomacmtabHoro MPO y [lomeni 1 (3aximHa yacThHa AHTapKTHYHOTO
MiBOCTpOBA) Ui OLIHKM BIUIMBY 3MiHH KJIIMaTy Ha pO3MOIIT OEHTOCHHX
yIpynmyBaHb Ta MOMYJIil MiHTBiHIB. Pesympraté miei poboTm € BHECKOM
VYkpaian y 3a0e3nedeHHs e(QEKTHUBHOI, peNpe3eHTAaTHBHOI Ta MOCIiIOBHOI
OXOpPOHH MOPCHKOTO OiOpI3HOMAHITTSA 13 3aCTOCYBaHHSAM YCiX HasSBHHUX
IHCTPYMEHTIB TIPOCTOPOBOi OXOPOHM Ta YIPABIiHHA Y paMKax CHCTEMH
JloroBopy npo AHTapKTHKY.
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MOLECULAR-GENETIC ANALYSIS OF DESCHAMPSIA
ANTARCTICA POPULATIONS FROM THE MARITIME ANTARCTIC

1.0. Andreev?, I.1. Konvalyuk?, K.V. Spiridonova?, 1.Yu. Parnikoza'?,
I.A Kozeretska?, R. Metcheva?, V.A. Kunakh?

Institute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine, kunakh@imbg.org.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, ivan.parnikoza@uac.gov.ua

3Institute of Biodiversity and Ecosystem Research BAS, Sofia, Bulgaria,
rummech@yahoo.com

Deschampsia antarctica E. Desv. (Poaceae) or Antarctic hair grass is
one of two types of vascular plants that inhabit the Maritime Antarctic. The issue
of the appearance and distribution of the species in the region remains without a
definite answer. In addition, due to the fragmented range and small population
sizes, D. antarctica represents a unique model for studying the processes of
microevolution, in particular, the effects on the level of genetic diversity of such
factors as isolation, migration, and adaptation to changing environmental
conditions. The aim of the study was to assess genetic variation and to analyze
genetic structure of D. antarctica populations located from north to south along
the western coast of the Antarctic Peninsula.

In total, 93 plants of 9 populations from three geographically distant
regions were analyzed, namely: 1) the South Shetland Islands: Livingston Island,
from the vicinities of St. Kliment Ohridski Base; Roberts Island; and King George
Island, two populations: from the vicinities of the Henryk Arctowski station and
from the Fildes peninsula near the Bellingshausen station; 2) Anvers Island, from
the vicinities of the Palmer station; 3) Argentine Islands region: two island and two
continental populations from the vicinities of Akademik Vernadsky station
(Galindez Island, Pleneau Island, Capes Rasmussen and Perez). DNA was isolated
from dried leaf tissue. Genetic analysis was carried out using the ISSR and IRAP
PCR markers. The following indices of genetic variability were calculated:
percentage of polymorphic bands (P), Shannon’s information index (I), Nei's gene
diversity (expected heterozygosity, He), and Nei’s unbiased genetic distances
between populations.

The obtained data indicate the relatively low genetic diversity of the
species in the Maritime Antarctic that is consistent with the data obtained earlier
by us or published by other authors for the populations of D. antarctica from

55



mailto:kunakh@imbg.org.ua
mailto:ivan.parnikoza@uac.gov.ua
mailto:rummech@yahoo.com

this part of the range. According to AMOVA, significant proportions of
variation among populations (40%) and among regions (25%) indicate a limited
exchange of genetic material among island populations within a region and
populations of different regions. The populations under study differ in terms of
genetic variation that can be explained by differences in size and history of
population, as well as other factors, but, on average, the populations of the South
Shetland Islands, as compared to the populations from the Wilhelm Archipelago
region, have a higher level of genetic diversity (P: 23.0% and 18.6%; I: 0.120
and 0.092; He: 0.081 and 0.061, respectively) and larger percentage of variation
among populations (60% and 52%, respectively). The principal coordinates
analysis (PCoA) and Bayesian analysis (Structure software) based on molecular
genetic markers discriminated three groups of populations located within the
three regions, thus indicating a significant isolation of geographically distant
populations. In addition, these results may indicate the existence of several
relatively independent centers of dispersal of the species in West Antarctica.
However, to establish a more complete picture of the distribution of genetic
variation and potential centers of its dispersal in the region, analysis of an
expanded sample of populations is required, which would ensure a more
complete and continuous coverage of the southern part of the species range.

YIK 575.17+574.9(292.3)

MOJIEKYJSIPHO-TEHETUYHUIA AHAJII3 HOHYJI;[HIFI
DESCHAMPSIA ANTARCTICA 3 MOPCBLKOI AHTAPKTUKH

LO. Anopece®, L1 Kousaniox*, K.B. Cnipioonosa', LIO. ITapuixosza*?,
LA. Kosepeyvra?, P. Meueea®, B.A. Kynax*

Ynemumym monexynspunoi bionozii i cenemuxu HAH Yxpainu, Kuis, Ypaiua,
i.0.andreev@imbg.org.ua

2flepoicasna ycmanosa Hayionansnuti anmapkmuunuii naykosuti yenmp, MOH
Vkpainu, Kuis, Ykpaina
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Deschampsia antarctica E. Desv. (Poaceae), abo mury4HHK
AQHTAPKTHYHUN — OJIMH 3 JBOX BHAIB CYANHHHX POCIHH MOPCHKOT AHTAQpKTHKH.
[lutaHHs NOSABM Ta MOIMIMPEHHS BUAY B IIbOMY pEriOHI 3anuIIaeThcs 0e3
ocraro4yHoi BiAmoBimi. BopHouac, 3aBIsSKH (parMEeHTOBAaHOMY —apeaiy
D. antarctica siBnsie yHiKanbHy MOJEIb /Ul BUBUCHHSI IIPOLIECIB MIKPOEBOJIOLIT,
30KpeMa BIUIUBY Ha DPiBEHb THETHYHOTO PI3HOMAHITTS TaKMX YHHHUKIB, SIK
130JIAIIisI, MiTpalisi Ta ajanTamis JO 3MiHH €KOJIOTIYHUX yMOB. MeToro poOoTH
OynM BHBYCHHS TCHETMYHOI MIHJIMBOCTI Ta aHajli3 TEeHETHYHOI CTPYKTypu
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nonyysiid  D. antarctica, posramoBaHux 3 MIBHOYI Ha IBIEHH B3JI0BXK
3axiTHOTO y30epexokss AHTApKTHYHOTO ITIBOCTPOBA.

3aranoM mpoaHamizoBaHO 93 pocnMHH 9 MOMyNALIM 3 TPHOX BiJNAICHUX
perioHis, a came: 1) [liBnennux IlleTnenackkux ocTpoBiB: 0. JIiBIHICTOH (OKOIHILI
cranuii «Catuii Kimment Oxpuacekuity); o. Pobepre; o. Kinr xopmk (aBi
HOITYJIALLI: 3 OKOJIMIL cTaHMil iM. ['eHpixa AprroBebKkoro Ta 3 miBocTposa Pinnec
no6m3y cranmii «bemiHcrayzen»); 2) o. AHBepc (oxomumi craHnii «[lammepy); 3)
paiioHy ApPreHTHHCBKHX OCTPOBIB (JIBI OCTpIiBHI Ta JBI MaTepUKOBI IOITYIIil 3
paiiony cranmii «Axagemik Bepnancekmit»: o. Tlamiame3, o. IDlteno, oasm
Pacmyccen, m. Ilepec). AHK Bunumsum 3 repGapHoro marepiany. [enernunmit
a”aii3 npoBoauiu 3 BukopuctaHsaM ISSR ta IRAP ITJIP-mapkepiB. OuinroBanu
Taki MOKa3HHKA TEHETUYHO! MIHJIMBOCTI TOMYJBIMiA: YacTka mHoIiMOpdHUX
amutikonis  (P), immexkc Ilennona (I), ouikyBaHa rereposurorsicts (He),
HE3MIIIIeHI TeHETHYHI BiJICTaHi MiXk NomyJsiismu 3a Hei.

OtpuMmaHi JaHi CBiIYaTh NP0 TOPIBHAHO HHU3BKY TI'€HETHUYHY
pi3HOMaHITHICTH BUIY B MOpPCEKiii AHTapKTHUIIl, IO Y3TODKYETHCS 3 JaHUMH
st nomysanii D. antarctica 3 miei yacTiHE apeany, OTpUMaHHMH paHille HaMH
a00 omyOJiKOBaHMMH IHINMMH aBTOpaMH. 3HAYyHA YacTKa MDKIOMYJIALIHHHUX
(40%) Ta MbKperioHampbHHUX BiAMiHHOCTeH (25%) y cKkmami 3aranbHOI
TEeHEeTHYHOI TeTeporeHHocTi 3a manumMu AMOVA cBiguuTh mpo oOMeKeHHI
OOMIH TEHeTHYHHM MaTepialoM MK OCTPIBHUMH HOMYJIALIAMH B CepeluHi
OKpEeMHX perioHIB Ta MDK pI3HUMU perioHaMd. BupueHi momyssmii
BIIPI3HSIOTHCS 32 PIBHEM TI'€HETHYHOI MIHJIMBOCTI PI3HOMAHITTS, IO MOJKHA
MOSICHUTH BiJIMIHHOCTSIMU 33 YHCEJBHICTIO, i1CTOpPi€l0, Ta IHIMUMH YHHHUKAMH,
aye B cepennboMy momyiiaiii 3 [liBaennux IlleTneHaChKUX OCTPOBIB MOPIBHIHO
i3 TOmMyNALisIMA 3 paifoHy apXximemary BimerensmMa MaroTh BHIIHH pPiBEHb
reraeTngHOrO pizHOMaHITTA (P: 23,0% Ta 18,6%; I: 0,120 Ta 0,092; He: 0.081 Ta
0,061, BiamoBixHO) 1 OLIBIITY YaCTKY BHYTPINIHBOIIOMYIISAIIHHOTO MoTiMOpdizMy
(60% Ta 52%, BigmoBigHO). 3a pe3yNbTaTaAMH aHA3y TOJOBHUX KOOPAWHAT
(PCoA), a Takox OaiieciBcbkoro amamizy (mporpama Structure) Ha OCHOBI
MOJICKYJIIPHO-TEHETHYHUX O3HAK MOMYJALil TpymyBalucs B MeXax OKPEeMHX
PETIOHIB, 1110 BKa3y€e Ha 3HAYHY i30JIAIII0 BiAAadeHUX momyssimiid. BoaHouac, e
MOK€ CBITYUTH TPO ICHYBaHHS KUIBKOX BiJJHOCHO HE3aIEKHHUX IICHTPIB
PO3TOBCIOKEHHS BUIY B 3aximHiii AHTapkrumi. OfHaK BCTAaHOBJICHHS OiTbII
MOBHO{ KAPTUHH PO3MOJIITYy TEHETUYHOTO PI3SHOMAHITTS Ta MOTESHIIHHUX LEHTPIB
PO3CeNeHHS BHIY B PETiOHI MOTpeOye PO3MHUpEeHHs BUOIPKH MpOaHaTi30BaHUX
MOMyJISIid, ske O 3a0e3medmwno Oiumbll TOBHE 1 Oe3lepepBHE OXOIUICHHS
MiBJICHHOT YACTHHU apeaiy BULY.
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UDC 631.44

SOIL TAXONOMY OR WORLD REFERENCE BASE: HOW TO
CLASSIFY ANTARCTIC SOILS?

T. Bedernichek!, T. Partyka?, O. Orlov3, N. Zaimenko?

IM.M. Gryshko National Botanical Garden, National Academy of Sciences of
Ukraine, Kyiv, Ukraine, bedernichek@gmail.com

2Institute of Agriculture of Carpathian Region National Academy of Agrarian
Sciences of Ukraine, Obroshyne, Ukraine

3State Museum of Natural History, Lviv, Ukraine

Only 0.35% of Antarctica is ice-free. More than half of this territory —
about 53% is located in the Transantarctic Mountains and, in particular, the
Pensacola Mountains. About 20% - in the Antarctic Peninsula and the
surrounding islands, 11%, and 7% can be found in the Mac-Robertson Land and
by Queen Maud Land respectively. Temperature regimes, precipitation, plant
coverage are very different in these regions. Nowadays, more than 30 countries
are conducting research in Antarctica, but according to JG Bockheim (2015),
only about 2,400 soil profiles were diagnosed and classified so far. 75% of them
are in the Transantarctic Mountains and 16% in the Antarctic Peninsula.
Moreover, researchers in Antarctica use various soil classifications, hence it is
difficult and sometimes impossible to compare and summarize the results of
different studies.

Usually, USDA Soil Taxonomy and the World Reference Base for Soil
Resources (WRB) are used to classify Antarctic soils. Also, several countries
that conduct research in Antarctica, such as Chile, Argentina, China, and South
Korea developed their national soil classifications on the basis of USDA Soil
Taxonomy. However, some countries, for example, Canada and Russia,
developed their own soil classifications. For example, Cryosol according to the
Canadian System of Soil Classification and Gelisol according to Soil Taxonomy
include all the soils with permafrost in the top 100 cm layer. They also include
all the soils affected by cryoturbation at depths 0-200 cm. In the Russian System
of Soil Classification (2004) soils affected by permafrost may belong to different
soil types. Permafrost and impact of cryoturbation are used for diagnostics of
low-level classification units. By contract, Soil Taxonomy and the Canadian
System of Soil Classification emphasize the importance of cryogenesis as a soil
forming process, and Gelisol, as well as Cryosol, are not even types, but orders.
Therefore, comparing soils defined, for example, according to Russian and
Canadian classifiactions is very difficult, and sometimes impossible.

The WRB shows a different approach to the classification of Antarctic
soils. Usually, they may be included in one of three categories. The first one is
Histosol — reference group of soils, with thick organic layers, including those
that are exposed to thawing and freezing processes. Another category is Cryosol
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— reference group of soils, which includes all permanently frozen mineral soils
that have a cryic horizon. The third category includes soils from the groups
Leptosol, Fluvisol, Solonchak, Gleysol, Podzol, Planosol, Albeluvisol, Umbrisol,
Cambisol, Arenosol, and Regosol, if they contain permafrost at depths 100-200
cm.

What classification should use Ukrainian researchers to describe and
diagnose Antarctic soils, since existing Ukrainian classifications do not contain
cryogenic soils at all? Moreover, in Ukraine, there is no official classification of
soils so far, and Ukrainian soil scientists use simultaneously several of them: the
Classification and Diagnostics of the Soils of the USSR (1977), the
Classification of Soils of the Ukrainian SSR (1981, 1988), Classification of Soils
of Ukraine (2005). All these systems diagnose and categorize only those soils
that are common in Ukraine. Therefore, to compare the results of our studies of
the Antarctic soil with the results of the scientists from other countries, we
highly recommend that all the Antarctic soils should be described
simultaneously according to WRB and Soil Taxonomy. It is also necessary to
include Antarctic soils in the new version of Ukrainian System of Soil
Classification, which is not only a scientific issue but a matter of national
importance for Ukraine.

VK 631.44

SOIL TAXONOMY 4YM WORLD REFERENCE BASE: JK
KJACUPIKYBATU AHTAPKTUYHI TPYHTHU?

T.1O. Beoepuiuex®, T.B. Hapmuxa?, O.JI. Oproe®, H.B. 3aimenxo*

Hayionanvnuii 6omanivnuti cao imeni M.M. I} puwxa HAH Yxpainu, m. Kuis,
Vikpaina, bedernichek@gmail.com

2[ucmumym cinbcbkozo 2ocnodapemea Kapnamcvikozo peziony HAAH Yipainu,
c. Obpowune, Ykpaina

8 Teporcagnuii npupoooznasuuii myseti HAH Ypainu, m. JTveie, Ypaina

Jlummre 0,35 % Tteputopii AHTApKTHAW BiUNBHI BiJ Kpurd. 3 HuX Oiibre
nonoBuHH — 53 %, 3aliMaloTh TpaHCAHTAPKTHYHI TOPH Ta, 30KpeMa, TOpH
Ilencakomna, 20 % — AHTApKTUYHUIA MIBOCTPIB 3 MpHiIerauMu octpoBamu, 11 %
— 3emis Mak-Pobeprcona ta 7% — 3emnsnn Koponesu Moa. Lli perionu
XapaKTepU3ylThCsl Ty)XKe PI3HUMH YyMOBaMH IpYHTOyTBOpeHHs. He 3Baxaroun
Ha Te, MIO JOCTIKCHHS B AHTApPKTHII MPOBOAATH Oinbine 30 kpaiH, aie, 3a
naaumu J. G. Bockheim (2015), norenep Gyno BukoHaHo Jwire 6iau3sko 2 400
omuciB MpodiniB IpyHTIB, 75 % 3 skux y TpaHcaHTapKTHIHUX ropax, a 16 % —
Ha AHTapkTH4YHOMY miBocTpoBi. II{onpaBia, HayKOBI[ 4YacTO KOPHUCTYBAIHCS
pi3HUMH  KIacHU]iKamisMH, O[O0 Temep 3HAYHO YTPYIOHIOE, a 1HKOIJH
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YHEMO>KJIUBITIOE TIOPIBHJIBHUN aHaJI3 Ta y3araJbHEHHS pe3ybTaTiB OTPUMAHNX
PI3HUMH AOCITIIHUKAMHU.

Haityacrime s kinacudikanii aHTApKTHYHUX IPYHTIB BUKOPUCTOBYIOTh
USDA Soil Taxonomy ta The World Reference Base for Soil Resources
(WRB). Came nua ocHoBi Soil Taxonomy CIIA po3poGiieHO HalioHATbHI
kiacuikamii Takux KpaiH, SKi aKTHBHO JOCHIJKYIOTH AHTapKTHIYy, sSK Yni,
Aprenruna, KHP 4u ITiBnenna Kopes. [Ipote, nesxi kpainn, Hanpukian Kanana
ta Pocis moCIyroBYIOTECS CBOIMH, BIJMIHHMMH BiJl iHIINX, HaliOHAJbHUMU
knacudikauismu. Hanpukman, no Cryosol 3a kanancekor kiacubikariero i
Gelisol 3a Soil Taxonomy CIIIA BigHOCATB BCi IpyHTH, B sKux y ToBui 100 cM
3HAaXOAUTHCS Bi4HA Mep3ioTa. TakoX 10 HUX BiAHOCATH BCl KpioTypOoBaHi
IPYHTH, B AKX Bi4Ha Mep3/10Ta No4unHaeThcsa He Hikde 200 cMm. B pociiicekiit
knacugikamii 2004 poky IpyHTH, LIO 3a3HAIOTh BIUIMBY BIYHOI MEpP3JIOTH
MOXYTh HaJIeXKaTH JI0 PI3HMX THUIIB. B Hiif BIUIMB BIYHOT MEP3JIOTH HA MPOLECH
IPYHTOYTBOPCHHS HE BPAaXOBYETHCS IPH MOALTI HAa CTBOJH UM BiIJIUIH, a JIMIIE
Ha HIKYHX piBHAX Kiacudikamii. B Toit wac Soil Taxonomy i kaHaacbka
kiaacudikamis — MIKPECTIOITh  BaXIIMBICTH  KpiOTeHe3y, K  IIPOLECy
rpyaroytBopenssi, i Buaisiiors Gelisol i Cryosol wa piBHi mopsaky. Tomy
MOPIBHIOBATH IPYHTH, IIarHOCTOBAaHI B IMX CUCTEMaX, QYK€ CKIAIHO, a IHKOJIU
— HEMOJKJIUBO.

WRB Brimo4Yae aHTapKTHYHI IPYHTH IO TPbOX OCHOBHHX KaTeropiil.
Histosol — pedeparrBHa rpyma rpyHTiB, [0 SIKOI HaJeXaTh OPraHOICHHI IPYHTH,
B TOMY 4YHCIi Ti, IIO MiAHAalOThCs 3amopoxkyBanHIO. Cryosol — pedeparusna
rpyla IPYHTIB, IO BKJIIOYAE BCi MOCTIHHO 3aMOpPO’KEHI MiHEpalbHI IPYHTH, SIKi
MaroTh Cryic ropu3oHT. JIo TpeThoi kareropii Hajexarh IpyHTH 3 rpyn Leptosol,
Fluvisol, Solonchak, Gleysol, Podzol, Planosol, Albeluvisol, Umbrisol,
Cambisol, Arenosol i Regosol, B ToBuii sikux Ha rmubuai Big 100 o 200 cm
3HaXOIWTHCS BIYHA MEP3IIOTA.

Sxy came knmacugikariro BAKOPUCTOBYBATH YKPAaiHCHKUM JOCIiTHUKAM,
OCKUIBKM ICHYIOYI Ta TPONOHOBaHI BITYM3HSAHI Kinacugikauii He MicTATH
Kkpiorennnx r1pyHTtiB? KpiMm Toro, B VYkpaiHi moremep Hemae €anHOL
HaliOHaNbHOI  KIAcH@ikamil TPyHTIB 1 YKpalHCBKMMH IPYHTO3HABIISIMH
napajenbHO  BHKOpPHCTOBYIOThCsl  Kiacudikauis rpyntie  CPCP  (1977),
Knacuogikamii rpyarie YPCP (1981, 1988), Knacuodikamis rpyHTiB YKpainu
(2005). Bcei mi cucteMu IiarHOCTYIOTH 1 KaTerOPU3YIOTh TUTBKH Ti IPYHTH, IIO
momwupeni Ha TepuTopii Ykpainu. Tomy, A7 TOpPIBHAHHS pe3yJbTaTiB
JOCII/DKEHb TPYHTIB AHTApPKTHUKH BHKOHAHMX YKPAilHCBKHMH HAyKOBISIMH Ta
BYEHNMH 3 IHIOUX KpaiH, MM pPEKOMEHIYEMO IIPOBOAUTH OINC TIPYHTIB
onnoyacio 3a WRB i Soil Taxonomy. Takox, Heo0XimHo BimoGpasutu
aHTapKTHYHI IPYHTH y HOBill yKpaiHCBKil Kinacudikauii IpyHTIB, IO € HE JIUIIE
HayKOBOIO MPOOJIEMOIO, & BaKJIMBHM 3aBJAaHHAM JCPXKAaBHOTO 3HAYCHHS IS
VYkpainu.
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UDC 592

SOME INVERTEBRATES OBTAINED FROM THE ANTARCTIC SEA
ENVIRONMENT DURING THE TURKISH ANTARCTIC NATIONAL
SCIENCE EXPEDITION (TAE-2)

B. Gozcelioglu

TUBITAK, Ankara, Turkey, bulent.gozcelioglu@gmail.com

Antarctica is known as the coldest and driest place in the world. Low
temperatures on the continent with extreme conditions, often realized freeze-
thaw cycles is an important limiting factor for life. For this reason, Antarctica
has living things that can withstand high extreme conditions. Sponges live in the
benthic communities in Antarctica, together with Bryozoa and Echinodermata
the community is very important benthic biota. Up to now, 426 types of sponge
recordings have been made, but only 290 are valid. Five of these species have
also been recorded in Turkish seas: Halichondria (Halichondria) panicea
(Pallas, 1766), Halisarca dujardinii Jonston, 1842, Ircinia variabilis (Schmidt,
1862), Oscarella lobularis (Schmidt, 1862) and Plakina monolopha Schulze,
1880. The number of Antarctic marine sponge species can be considered high
for some places, even as temperate regions. We participated in the Turkish
Antarctic National Science Expedition, TAE-2, in Antarctica with the purpose of
sampling from living creatures living in extreme conditions in the sea and on
land. National Expedition was held together between 7 March and 25 April
2018. For sampling, scuba and free dives were made around Robert Island,
Nansen Island and King George Island. Echinodermata (Odontaster validus,
Psilaster charcoti), Mollusca (Nacella (Patinigera) concinna), Porifera (Clathria
(Thalysias) sp. Polymastia sp.) species were collected. The samples that were
brought to the laboratory in Turkey were stored as museum material.
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INTERANNUAL AND SEASONAL VARIATION OF CHLOROPHYLL-A
DURING ANTARCTIC SUMMER NEAR AKADEMIK VERNADSKY
STATION ACCORDING TO SATELLITE OBSERVATIONS IN 2014-
2019

0.Yu. Goncharov
Scientific Research Institution Ukrainian Scientific Centre of Ecology of the Sea,

Ministry of Ecology and Natural Resources of Ukraine, Odesa, Ukraing,
goncharov.olexandr@gmail.com

The concentration of chlorophyll-a is one of the main parameters
characterizing the quantitative development of phytoplankton and level of
primary production. The use of remote-sensing for observation of chlorophyll-a
allows to investigate absolute concentrations, as well as, spatial and temporal
changes in the surface layer of various regions of the Ocean.

For calculation chlorophyll-a concentrations during Antarctic growing
season (October-March) for the period 2014-2019 we used MODIS AQUA data
with the resolution of 4 km at a 25x25 km test site near the Akademik
Vernadsky station.

On the basis of averaged data, it was established that chlorophyll-a
concentrations are low in September-November (0.09-0.33 mg'm3). An
explosive increase in chlorophyll-a concentrations is observed in December and
reaches a maximum in January. In February and March the values of
chlorophyll-a gradually decrease.

The seasonal dynamics of chlorophyll-a content during the growing
season in different years is similar. From 2014 to 2019 there is a significant
decrease in concentrations in January-February, that is, during peak periods of
phytoplankton bloom. Thus, in the season 2014-2015, the average peak
concentration in the surface layer was 4.30 mg'm3, in 2015-2016 — 2.51 mg'm3,
in 2016-2017 — 1.57 mg-m3, in 2017-2018 — 0.95 mg-m 3 and in 2018-2019 —
0.84 mg'm=3. Taking into account the fact that at the beginning of the season
chlorophyll-a concentration growths, and at the end it falls, the general view of
the five-year chlorophyll curve can be characterized as damped oscillations.

To assess the causes of this phenomenon with possible contribution of
climate change, it is necessary to continue monitoring chlorophyll with
simultaneous analysis of meteorological data, including ice conditions and
temperature trends in the sea surface layer, add studies of nutrients, and compare
this with other Antarctic areas.
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YK 551.46

MIKPIYHA TA CE3OHHA TUHAMIKA XJIOPO®LITY-A ITPOTATOM
AHTAPKTUYHOI'O JITA IOBJM3Y CTAHIII «AKAJIEMIK
BEPHAJICbKHIi1» 3A JAHUMHU CYIIYTHUKOBHUX
CIIOCTEPEXKEHbD B 2014-2019 pp.

O.1O. I'onuapos
HIY «Yrpaincokuii naykosuil yenmp exonocii mopsy, Minicmepcmeo exonoeii

ma NpUPOOHUX pecypcis Yxpainu, Ooeca, Vxpaina,
goncharov.olexandr@gmail.com

KonnenTpaniss xynopodidy-a¢ € OJHAM 3 OCHOBHHX IapaMeTpiB, IO
XapaKTepU3yIOTh KUIBKICHMHA pO3BHTOK (DITOIUIAHKTOHY 1 PpIBEHb IpOIECY
YTBOPEHHS IIEPBUHHOI OpraHiyHO! pedyoBHHH. BHKOpHCTaHHS AMCTaHIIHHUX
METO/IiB OLIHKH XJIOPO(DiTy-a 1a€ MOKIUBICTH TOCTIIUTH aOCOTIOTHI BETHYUHH,
a TaKOX 3MiHHM KOHIIGHTpAIliil Y IPOCTOpPi Ta Yaci B IOBEPXHEBOMY LIapi Pi3HUX
paifoHiB OKeaHy.

Juis  po3paxyHKy KOHIEHTpauiii xmopodimy-a B pisHI  Micsmi
AQHTapKTHYHOTO BEreTalliifHOro ce30Hy (KOBTEeHb-OepeseHb) 3a mepion 2014-
2019 pp. mu Bukopucramn aani kommekcy MODIS AQUA 3 pozainbHOO
30aTHICTIO 4 KM Ha TOmiro"i 25x25 KM HaBKOJIO CTaHIil «AKameMik
Bepnaacekuii».

Ha ocHOBi ocepemHeHMX HaHWX, BCTAHOBJIEHO, IO KOHIIEHTpAii
xyopodiny-a y BepecHi-nmicronani € Hepucokumu (0.09-0.33 mr-m~3). Bubyxose
3pOCTaHHsI KOHLEHTpaliii XJIopodidy-a crocTepiraeTbcss B TPYAHI 1 jJocsArae
MaKCHMyMy B CiuHi. B moTomy i1 Oepe3Hi BENMYHMHH XJIOPOQily-a MOCTYIIOBO
3HIKYIOTBCSI.

Ilpu ToMy, IO CE30HHA JMHAMiKa BMICTy XJIOpo(dily-a MpoTIroM
BereTaliiHoro mepiogy B pi3Hi poku mnoxioHa, 3 2014 mo 2019 pp.
CIIOCTepiraeThest JOCTOBIPHE 3HIKEHHSI KOHLIEHTpaLill y ciuHi 1 JI0TOMY, TOOTO
B TMiKOBI mepionu IUBIiTIHHA ¢itorurankToHy. Tak, B cezoni 2014-2015 pp
cepeiHsl MKOBa KOHLEHTPAIlisl B IOBEPXHEBOMY Ilapi nopiBHIOBana 4.30 Mr-m 2,
B 2015-2016 pp. — 2.51 Mr-m3, B 2016-2017 pp. — 1.57 mr-m3, B 2017-2018 pp.
—0.95 mr'm 3, a B 2018-2019 pp. — 0.84 mr-m 3. 3 ypaxyBaHHAM TOrO, IIO Ha
MOYaTKy BETETALlIHOTO Ce30HYy BigOyBaeThcid 3poCTaHHA Xiopodiny-a, a
HAIPUKIHII — HOro majaiHHs, 3aTalbHUM BUIILS I’ ATHPIYHOT KPUBOI XJI0podiny
MOJ’KHA XapaKTEepU3yBaTH K 3aTyxa}0qi KOJINBAHHA.

J1s  OLIHKM NpHYMH 1BOro (DEHOMEHY, 1 MOXIMBOTO BIUIUBY
KJIIMaTHYHUX 3MiH, HEOOXiJHO MIPOIOBXKYBATH CIIOCTEPEKEHHS 3a XJI0poditoM 3
O/IHOYACHHM aHaJTi30M METEOPOJIOTTYHUX JaHHUX, B TOMY YHCII, JTbOZOBUX SIBUII
i TeMIIepaTypHUX TEH/CHLIH B HOBEPXHEBOMY IIapi BOJM, TOAATH JOCIIKEHHS
pekuMy OIOTCHHHX EJIEMEHTIB, a TaKOX IIOPIBHATH 3HaileHy TEHACHII0 3
IHIIUMA palloHaMHA AHTapKTHKH.
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RESEARCH ACTIVITIES OF THE INSTITUTE OF FISHERIES AND
MARINE ECOLOGY (IFME) IN THE AREA OF THE COMMISSION
FOR THE CONSERVATION OF ANTARCTIC MARINE LIVING
RESOURCES (CCAMLR) IN 2015-2019

L.V. Izergin, K.V. Demianenko, L.K. Pshenichnov, I.V. Slypko, P.M. Zabroda

Institute of Fisheries and Marine Ecology (IFME), Berdyansk, Ukraine,
azovnauka@ukr.net

Institute of Fisheries and Marine Ecology (IFME) is providing scientific
support of the State Agency of Fisheries of Ukraine (Derzhrybagentstvo) in its
activities within the Commission for the Conservation of Antarctic Marine
Living Resources (CCAMLR) since 2014. That includs providing national and
international scientific observation on board of fishing vessels harvesting
toothfish and Antarctic krill, conducting special scientific surveys, data
collecting coordination, as well as its organising and analysing.

During different periods there were involved to these activities also
specialists of the Southern Scientific Research Institute of Marine Fisheries and
Oceanography (YugNIRO), the Odessa Centre YugNIRO, V.N. Karazin
Kharkiv National University.

From CCAMLR fishing season 2014/2015 IFME is conducting a
toothfish survey in the Subarea 48.2. Ukrainian fishing vessel "SIMEIZ" (LLC
"Fishing Company Neptuno") is involving to this work. Five years cycle of that
research will be finished in the current year. Other IFME toothfish survey was
began at the fishnig season 2018/2019, when Ukrainian fishing wvessel
"CALIPSQO" (LLC Fishing Company "Neptuno™) went to the Subarea 48.1,
where such research have been not conducted many years. The research plan
was considered and approved at the 37 CCAMLR Meeting (22 October - 2
November 2018, Hobart, Australia). CCAMLR has a chance to get with this
research new original data on local ichtyofauna.

From CCAMLR fishing season 2017/2018 IFME began collecting of
oceanological and hydrobiological samples on Ukrainian fishing vessels.
Analisis of hydrobiological samples is realized in cooperation with the Institute
for the Oceans & Fisheries - IOF, University of British Columbia (Vancouver,
Canada).

From 2017 IFME took part, together with scientists of Norway, China,
United Kingdom, Chile, Republic of Korea and some other experts, in planning
of Antarctic krill survey for the Area 48. This survey was realized in the season
2018/2019 successfully. Vessel "MORE SODRUZHESTVA" was provided by
Ukrainian fishing company LLC "IKF". Scientists of the National Antarctic
Scientific Center of Ukraine (NASC) have worked on board of the vessel
together with IFME specialists.
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IFME has developed and presented at CCAMLR meetings in 2016 a
concept of the Awvailability Index, which accumulates the all existing
information on availability of the specific marina living resources for
fishery. Also IFME has developed and presented at the meeting of CCAMLR
Working Group WG-SAM-18 a concept on catchability to study toothfish
abundance/stocks in the Antarctic marine areas (with paralel use of trawl and
longline).

IFME specialists are conducting an analysis and development of
scientific advice on MPA projects and draft changes to the CCAMLR
Conservation Measures.

The institute is collaborating with scientists of United Kingdom,
Republic of Korea, New Zealand, Norway and other countires for successful
continuing of current studies and development new research plans.

VIK 639.2

I[OC.JII)])K.EHHH IHCTUTYTY PHUBHOI'O TOCHOJAPCTBA TA
EKOJIOI'TI MOPS (IPEM) ¥ 30HI BIAITIOBIJIAJIBHOCTI KOMICII 31
3BEPEJXEHHSI MOPCBKHUX JXHUBHUX PECYPCIB AHTAPKTHUKH
(KKAMJIP) ¥ 2015-2019 POKAX

JLB. I3epein, K.B. Jlem'snenxo, JL. K. ITwenuunos, 1.B. Ciunko, I1.M. 3abpooa

Incmumym pubnozo eocnodapcmea ma exonoeii mops (IPEM),
M. Beposincwk, Vipaina, azovnauka@ukr.net

IrctutyT pubdHOTO rocmogapcersa Ta ekosorii Mmops (IPEM) 3 2014 poky
3nilficHIOe HaykoBe 3abe3neueHHs JisibHOCTI JlepkpubareHTcTBa YKpaiHH B
pamkax Kowmicii 3i 30epekeHHS MOPCBKHX JKMBHUX pECypciB AHTapKTHKU
(KKAMJIP), mo mnepeaba4yae MiArOTOBKY HaliOHAIBHUX Ta MDKHAPOIHHUX
HAayKOBHX CIIOCTEpiraviB BiJi YKpaiHM Ha IPOMHMCII iKJIayiB Ta aHTAPKTUYHOTO
KPHJIS, BAKOHAHHS LUTOBUX HAYKOBHX JOCIIKEHB, KOOPIMHAIIIO 31 30MpaHHs
CTaTUCTUYHUX MaTepiaiB, a TAKOXK iX y3araJbHEHHS Ta aHAII3.

V pi3Hi pokH A0 1i€i poOOTH HOTydrIuch ¢paxiBmi [1iBIeHHOT0 HaAyKOBO-
IOCTITHOTO 1HCTHTYTY MOPCBKOTO PHOHOTO TOCIIOAapcTBa Ta OKeaHorpadil
(IlimeaHIPO), Opeceroro tuentpy IliemerHIPO (Opnll IliBmenHIPO),
XapkiBchKOTO HalliOHANIBHOTO YHiBepcuteTy imeHi B.H. Kapa3ina.

3 npomucioBoro cezony 2014/2015 pp., 3a TexHi4yHOro 3abe3neyeHHs
yKpaiHcbkol pubanschkoi kommanii TOB "HenrtyHo", 3 pubanbcbkoro cyznHa
"Cimei3" IPEM BuKOHyeTbcs 3HOMKa iknauiB y mingpaioni 48.2 (y 2019 pomi
3aBEPIIYETHCS MM'ATHPIYHUI MK YKPATHCHKHUX JOCHI/DKCHb HA I IUISHIN).
Ceszon 2018/2019 pokiB Oyno Big3HaueHO HOBHM JociikeHHsM [PEM
CTOCOBHO CTaHy 3amaciB ikjmadiB y migpaiioni 48.1 (wiaH ykpaiHCEKHAX
JOCITIKeHb Ha et ce30H Oyno cxBaieHo KKAMUJIP Ha 1i 37-i1 cecii (22 k0oBTHA
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- 2 mucronana 2018 p., ['obapt, ABcTpaiis). Y mboMy paioHi Bxke 6arato poxis
HE 3IIHCHIOBAINCH MNOMIOHI MOOCHIIKEHHSA, 1 3aBASKH pOOOTI YKpaiHCHKHUX
HaykoBliB KKAMJIP otpumae HOBI LiHHI AaHi Ipo cTaH ixTiodayHu (podboTy
BuKoHYe cyaHo "Kaminco", cynmHoBnacHuk - komnanis TOB "Henrtyno").

3 ce3zony 2017/2018 pokis IPEM 6yn0 BOpoBa/ukeHO Ha YKPaTHCBKHX
MPOMHUCIIOBUX CynHaX 30ip OKCaHOJOTIYHHX Ta TiJPOOIOJIOTIYHIX JaHUX
(3paskiB). AHal3 OCTaHHIX, B paMKaxX TBOPYOrO CIiBPOOITHUITBA HAayKOBHX
YCTaHOB, BUKOHYE [HCTHTYT OKeaHiB Ta pHOHOTO TOCHOAAPCTBA YHIBEPCUTETY
Bpurancekoi Komymo6ii (M. Bankysep, Kanana).

3 2017 poxy IPEM ponmy4mBes 0O MiIaHyBaHHS, pa3oM 3 (axiBLIMHU
Hopserii, Kuraro, Benukoi bpuranii, Ui, PecryOmiku Kopest Ta nesikux iHmmx
3aliKaBICHUX CIEIIaiCTiB, MDKHAPOAHOI 3MOMKHM AHTAPKTUYHOTO KPWIL Yy
CTaTUCTUYHOMY paiioHi 48, 1 y ce3oni 2018/2019 pp. mro 3iioMKy Oyio ycminrHo
sniticieHo. CymHo Bim VYkpainu ("Mope ConpyxkectBa"') Oyno HamaHe
yKpaiHCBbKOIO prbaibehkoro kommaniero TOB "IK®". Pa3owm 3 daxisisimu IPEM
Ha OOpTy CymHa MiAg Yac TNPOBEICHHS 3HOMKM KOMIUIEKCHI JOCIIKCHHS
BUKOHYBaM BYeHi JlepkaBHOI ycraHoBM HamioHampHHIT aHTapKTUYHHUN
HaykoBuii ieHTp MOH VYkpainu.

Kpim Toro, y 2016 poui IPEM 0yno po3pobieHo Ta MpeAcTaBieHO B
pamxax KKAMJIP konuentiro "[Haexcy mocTynmHOCTI", s OLIHKH CYKYITHOCTI
(dakTopiB, MmO XapaKTepU3yIOTh IOCTYIHICTH TOTO ab0 IHIIOTO BHUIY
aHTAPKTHYHUX OiopecypciB i MpoMHCiIoBoro ¢uoty, a y 2018 pormi Ha
3acimanHi Po6o4oi rpymu 3i craructuku ta MonemosaHHsi (WG-SAM) Oyio
MIPE/ICTAaBICHO MeTOAW4Hi HamparoBaHHs IPEM [uis BOOCKOHaNeHHS METOJiB
BU3HAUCHHS 3aMaciB ikj1aviB (3 MapajielbHUM 3aCTOCYBAHHSIM SPYCIB Ta TPaJIiB).

opoky ¢axieui IPEM 37iiicHIOIOTE aHai3 Ta pO3pOOKY MPOIO3HILii
crocoBHO npoekTiB MPO Ta 3axonis 3i 30epexenns KKAMIIP.

VY cBoiX 3miliCHIOBaHUX Ta IUTaHOBaHWX pobOorax IPEM cmiBmpamroe 3
¢axiBamu Bemmkoi Bpuranii, Pecyomiku Kopest, HoBoi 3enanaii, Hopserii Ta
IHIINX KpaiH.
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MODERN GENETIC STUDIES OF BELGICA ANTARCTICA (DIPTERA,
CHIRONOMIDAE)

P.A. Kovalenko!?, V.A. Gorobchishin?, 1. A. Kozeretska?

INational Taras Shevchenko University of Kyiv, ESC Institute of Biology and
Medicine, Kyiv, Ukraine, ilovebiofack@gmail.com

2GA Institute for evolutionary ecology, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

Belgica antarctica (Diptera: Chironomidae) is an endemic species of
Antarctic insects. Existence of B. antarctica in extreme conditions provides a
number of genetic, biochemical and physiological devices. The study of these
adaptations will provide an opportunity to better understand the main
mechanisms of survival of these insects in adverse conditions with the possible
further application in biotechnological processes.

Interestingly, during the whole larvae, B. antarctica is characterized by a
high level of expression of heat shock proteins (hsp70, hsp90, smhsp), but in the
imago stage it returns to normal, compared to other insects. This is due to the
fact that the larval stage lasts for two years under extreme conditions: low pH of
the substrate, negative temperatures, oxygen starvation. The stage of the same
imago is only 1 - 2 weeks during the Antarctic summer, when the temperature
can exceed 5 ° C - so on the sunny days the stones surface warms up to 20 ° C
(Rinehart et al., 2006).

Another feature of B. antarctica mosquitoes throughout the larval stage
is the ability to lose up to 70% of water in the body, which is accompanied by an
increase in cryosurgery and resistance to drying. In papers by Teets et al., 2012
and Lopez-Martinez et al., 2009, changes in gene expression during dehydration
have been identified. It has been established that in the period of water loss, the
expression of 3275 genes during drying at constant temperatures (4 ° C) and
2365 during cryoprotective drying changes (Teets et al., 2012). The key is the
genes of heat shock proteins: hsp70, hsp90, smhsp; antioxidant: catalase and
superoxide dismutase; membrane proteins, cytoskeleton proteins, ATPase V,
proteins with a structural motif of zinc fingers, and a serine proteinase inhibitor -
pacifistine (Lopez-Martinez et al., 2009).

One of the possible mechanisms for adapting B. antarctica to extreme
conditions in the work (Kelley et al., 2014) considers the small size of the
genome of this species - 99.25 million pairs of nucleotides in females and 98.4 -
in males, the smallest among all analyzed insect genomes. It should be noted
that the number of functional genes in them is approximately the same as in
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other two-winged. Reducing the size of the genome was due to a decrease in the
number of repetitions, mobile genetic elements and shortened introns.

The particularity of B. antarctica is a certain isolation of populations and
has an effective variety of species as a whole, which could have caused the signs
that are uncharacteristic for most organisms (Kelley et al., 2014).

Chromosomal polymorphism of B. antarctica populations was
previously studied only in some studies (Martin., 1962; Atchley & Davis, 1979),
and its presence was shown for each of the three chromosomes. Atchley &
Davis, 1979, however, demonstrated a lack of statistically reliable association
between environmental conditions and the level of heterozygosity in
chromosomal variants.

YIK 577

CYYACHI TEHETUYHI JOCJIIXEHHS BELGICA ANTARCTICA
(DIPTERA, CHIRONOMIDAE)

I1. A. Kosanenxo? B.A. F'opobuuwun?, I. A. Kosepeyvra®

'Kuiscoruii nayionanonuti ynicepcumem imeni Tapaca Illesuenka,

HHI] “Incmumym biono2ii.  ma Mmeduyunu”, Kuis, Vxpaina,
ilovebiofack@gmail.com

2TV «Incmumym esomoyiiinoi exonoziiy HAH Yxpainu, Kuis, Yxpaina
$llepoicasna ycmanosa Hayionansnuti anmapkmuunuii nayxosuii yenmp, MOH
Vkpainu, Kuis, Ykpaina

Belgica antarctica (Diptera: Chironomidae) — engemiunmii Bux Komax
AHnTapkTHKH. [CHyBaHHS B eKCTpeMalbHHX yMoBax B. antarctica zabesmeuye
HU3KA TeHETHYHMX, Gi0XiMiYHUX Ta (i3ioNoriuHuX MPUCTOCYBaHb. IX BUBUEHHS
JacCTb MOJXKJIMBICTH Kpalle 3pO3yMITH OCHOBHI MEXaHi3MH BH)KHBAHHS IHX
KOMax B HECIPHATIMBHX YMOBaxX 3 MOJJIMBHM MOAANBIINM 3aCTOCYBaHHIM Yy
010TEeXHOIOTIYHNX MPOIIEcax.

LikaBuM € Te, IO MPOTATOM YCHOTO JIMYMHKOBOTO Tiepioxy B. antarctica
XapaKTepHU3YEThCSI BUCOKUM piBHEM ekcrpecii OinkiB Teruooro moky (hsp70,
hsp90, smhsp), mpoTe Ha cTaii iMaro BiH MOBEPTAETHCS 10 HOPMH, MTOPIBHIHO 3
iHIMMH KoMaxamu. Ile MOB’SA3yIOTh 3 THUM, LIO CTaJis JMYUHKU TPUBAE IBa
POKM B EKCTPEMaJIbHHUX yMOBaxX: HHM3bKMH piBeHb pH cyOcrpary, Bin emHi
TemIiepatypH, KucHeBe ronogysanHs. Crafis x imaro jume | — 2 TWKHI B
Hepiosl aHTAPKTUYHOTO JIiTa, KOJIU TeMIlepaTypa Moxke nepeBuiyBatu 5°C — Tak
y COHAIYHI JIHI IOBEpXHs KaMeHiB nporpiBaetsest 10 20°C (Rinehart et al., 2006).

Ie ommiero 3 ocobnuBocteit komapiB B. antarctica mporsirom yciei
JMYUHKOBOI CTaiii € 3JaTHICTh BTpadaTH opradisMoMm g0 70% Boam 1o
CYIPOBOJIKYETHCS IMiABUIIEHHSIM KPIOCTIMKOCTI Ta CTIHKOCTI 0 BHCUXaHHA. Y
pobGorax Teets et al., 2012 ta Lopez-Martinez et al., 2009 Bu3HaueHO 3MiHU B
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eKCrpecii TeHiB Mij yac faeriaparanii. BctaHoBieHO, 110 B Mepiol BTPaTH BOJIH,
3MIHIOETBCS eKcrpecisd 3275 TeHiB mia yac BUCHXAHHS 32 CTAIUX TEMIEpaTyp
(4°C) Ta 2365 mig uwac kpiomporekToproro BucuxanHs (Teets et al., 2012).
KirouoBuMu € renu OinkiB  TemioBoro mioky: hsp70, hsp90, smhsp;
AQHTUOKCHUIATHUBHUX: KaTaja3u Ta CYHNEPOKCHAOMCMYTa3d; MEMOpaHHHX OiJKiB,
6inkiB murockenery, AT®a3u V, GinKkiB 31 CTPYKTYpPHHM MOTHBOM IIMHKOBOTO
Majblfo, a TakoXk iHriGiropa cepuHoBoi mporeinasu — nanubactuna ( Lopez-
Martinez et al., 2009).

OnHuM 13 MOXJIMBHX MeXaHIi3MiB mpHcTOocyBaHHs B. antarctica o
excTpemanbHuX yMoB y poboti (Kelley et al., 2014) BBaxkatoTh Manuii po3mip
TEHOMY IIbOTO BHAY — 99.25 MiNbHOHIB map HyKJIEOTHAIB y caMOK Ta 98.4 —y
CaMIiB, II0 € HAlIMEHIIUM cepe]] YCiX MpoaHali30BaHUX FeHOMiB kKoMmax. Ciifg
3a3HAYUTH, OI0 KUTBKICTh (DYHKIIOHATBHUX TEHIB Y HUX MPUOIM3HO TaKa X, SK 1
B IHIIUX JBOKPWJIMX. 3MEHIICHHS pPO3Mipy T€HOMY BiZOyJIOCS 3a paxyHOK
3HIDKEHHS YHClIa TTOBTOPIB, MOOUIEHUX I'CHETHYHHX €JIEMEHTIB Ta BKOPOUCHHS
IHTPOHIB.

OcobuuBicTio B. antarctica e neBHa i301b0BaHiCTh TOMYIIALIN Ta Mana
e(eKTHBHA YHCENBHICTh BHIY B LIJIOMY, OIO 1 MOTJIO CIIPHYUHUTH 3aKPiIJICHHS
HexapaKTepHHX Ui OinbmrocTi opranizmis o3Hak (Kelley et al., 2014).

Xpomocomuuii momiMopdizm momyssimiii B, antarctica mo 1poro
BUBYABCS JHIIE y AeIKUX poboTax (Martin., 1962; Atchley & Davis, 1979), ta
Oyno 1oKa3aHo HOro HasiBHICTB JUIsl KOXKHOI 3 TPhOX XpoMocoM. PazoM 3 Tum,
Atchley & Davis, 1979 mnpopeMOHCTpyBajdM BiJCYTHICTH CTAQTHCTUYHO
JIOCTOBIPHOTO 3B’SI3KY MK €KOJIOTTYHUMH YMOBaMH 1 PiBHEM I'€TepO3UTOTHOCTI
332 XPOMOCOMHHMH BapiaHTaMH.

UDC: 579.26 + 579.22

PRODUCENTS OF BIOLOGICALLY ACTIVE SUBSTANCES AND
TECHNOLOGICAL PROSPECTIVE STRAINS OF ANTARCTIC
MICROORGANISMS

T. Kondratiuk, O. Strizhkova, L. Trofimchuk, T. Akulenko, T. Beregova,
L. Ostapchenko

Taras Shevchenko National University, ESC Institute of Biology and Medicine,

Kyiv, Ukraine, takbiofak@ukr.net

The purpose of this work was to search and characterize Antarctic
microorganisms - producers of biologically active compounds and substantiate
the prospects for their usage. Materials for research were samples of rock, soil
and lichens derived from areas of extreme influence of the hard physical and
chemical factors of Antarctica during the winter season in the 22nd season in the
23rd Ukrainian Antarctic expeditions (UAE). Modern microbiological methods
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of isolation, identification, cultivation of microorganisms and determination of
their cultural and morphological and physiological and biochemical features
were used in the work in order to realize the tasks of this research.

The filamentous and yeast fungi as well as bacteria have been isolated
from the samples sampled on the islands of Irisar, Rokka, Skua, Pietermann and
Galindez. The cultural-morphological, physiological and biochemical features of
these microorganisms, testifying to their ability to synthesize biologically active
compounds (BAS) are characterized. The isolated dark pigmented microscopic
fungi of the genera Cladosporium, and Exophiala, as well as Aureobasidium
pullulans, capable of melanin synthesis; fungi of the genera Mucor and
Geomyces, which possess the ability to synthesize and accumulate lipids; "red"
yeast Rhodotorula sp. and bacteria of the genus Micrococcus (producers of
carotenoids); bacteria Streptomyces sp. (active producers of many antibiotics)
are potential producers of BAS. It has been established that Antarctic bacteria-
antagonists of the genus Bacillus have a strong potency of antifungal effect on
phytopathogenic fungi in vitro. The ability of isolated microorganisms to
synthesize oxidase enzymes under the influence of toxic metals (Ag, Cr, Cu, Pb)
indicates a high degree of their metal resistance, which is promising for use in
environmental technologies. According to the results of the research, a collection
of technologically advanced strains of microorganisms is replenished with new
species (strains) of filamentous fungi, yeast and bacteria - potential producers of
BAS.

Deposit of strains of microorganisms - active producers of BAS,
previously isolated from specimens of the 18-21 UAE: bacteria Bacillus subtilis
B-7808 (with pronounced antagonistic properties regarding phytopathogenic
fungi and bacteria); Sphingobacterium thalpophilum B-7809 (producing
sphingophospholipids, essential fatty acids, squalene, carotenoids) and yeast
Rhodotorula rubra Y-5103 (producing carotenoids, exhibits high resistance to
toxic metals) carried out in the Depositary of the D.K. Zabolotny Institute of
Microbiology and Virology of National Academy of Sciences of Ukraine.

The further research and development in the indicated direction is
feasible and relevant.
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NPOAYHEHTH BIOJOI'TYHO AKTMBHUX PEYOBHUH TA
TEXHOJIOITYHO MEPCIEKTHUBHI INTAMM AHTAPKTHYHHX
MIKPOOPI'AHI3MIB

T. Konopamiok, O. Cmpuoickosa, JI. Tpogpumuyx, T. Axynenxo, T. bepezosa,
JI. Ocmanuenxo

Kuiscoxkuu  nayionanvnuu  ynigepcumem imeni Tapaca Illesuenxa, HHI]
«Inemumym 6iono2ii ma meduyunuy, m. Kuis, Yrpaina, takbiofak@ukr.net

Meroto naHoi poOotu Oyio 3IiHCHEHHS HOIIYKY Ta XapaKTepHCTHKa
AQHTapKTHYHUX MIKPOOPTaHi3MIiB — MPOIYLEHTIB 0i0JIOTIYHO aKTHBHUX CIOJYK
Ta OOTPYHTYBaHHS IIEPCIIEKTHB iX BUKOPHCTaHHA. MaTepianoM i JOCITiIKEHb
CIIyT'YBaJM 3pa3KH CKENbHOI MOPOIH, IPYHTY Ta JIMIIAHHUKIB, OTPUMaHHX i3
IUITHOK  €KCTPEMAaJbHOTO BIUIMBY JKOPCTKUX (Di3MKO-XIMIYHHX (aKTOpiB
AHTapKTHKH M7 dYac 3uMiBii y 22-i Ta ce3oHy y 23-ii YkKpaiHCBKHX
anTtapktuuHux ekcrenunii (YAE). ns peanizamii 3aBgans HTP y pobGoti
3aCTOCOBYBAJIM CY4acHI MiKpoOiOJIOTiYHI METOAM BHIUICHHA, iAeHTH]iKamii,
KyJIbTUBYBaHHS MIKpPOOpPTaHi3MiB Ta BH3HA4YeHHS IXHIX KyJbTypaJbHO-
MopdosoriyHux Ta ($i3ionoro-6ioXiMiYHIX 0COOINBOCTEH.

I3 BkazaHuWx 3pa3skiB, BifiOpaHux Ha octpoBax Ipizap, Pokka, Ckya,
[litepmann Ta [amiHges, BUIUICHO MilleianbHi, APLKIHKONOAIOHI rpubu Ta
Oakrepii. OxapakTepuU30BaHO KyJIbTypaJbHO-MOpQOJoTiuHi Ta (iziomoro-
0i10XiMi9HI 0COONUBOCTI IMX MIKPOOPTaHi3MiB, IO CBIIYATH PO IXHIO 3/1aTHICTH
cuHTe3yBaTH  OionoriuHo  aktwBHi  cmonmykn  (BAC).  IloreHuiitHuMu
npoxyuentamMu BAC € i307p0BaHi TEMHOIITMEHTOBAaHI MIKPOCKOTMIYHI TpuOH
ponis Cladosporium, Exophiala, Aureobasidium pullulans, snarai go cuntesy
MenaHiHy;, rpubu poaie Mucor ta Geomyces, sSKUM MpUTaMaHHA 3JaTHICTh
CHHTE3yBaTH Ta HAKOMMYYBATH JIMIH; «4epBOHi» apixmki Rhodotorula sp. ta
Gakrepii poxy Micricoccus (mpoayueHTH KapoTHHOINIB); GakTepii Streptomyces
Sp. (aKkTHBHI TPONYHEHTH OaraThoX aHTHUOIOTHKIB). BcraHoBieHo, 110
aHTapKTHYHUM  OakrtepisiM-anTaronicram poxy Bacillus  mpuramanumit
MOTYXHUH NOTEHIIaI aHTH(YHTATFHOTO BILUTUBY HIOA0 (hiTOMATOTeHHUX TpUOiB
B yMmoBax IN Vitro. 3maTHICTH i30bOBAHUX MIKPOOPTaHI3MIB [0 CHHTE3Y
(epMeHTIB OKCHIA3 3a yMOB BIUIMBY TOKcH4YHuMX MeTamiB (Ag, Cr, Cu, Pb)
CBITYMTH TPO BHUCOKUIl CTymiHb iX METAJOPE3UCTEHTHOCTI, IO €
NEPCIIEKTUBHUM I 3aCTOCYBAaHHA Y HNPHUPOJOOXOPOHHHUX TeXHOJ’[OFiS[X. 3a
pe3ynbTaTaMu MPOBEACHUX JIOCIIKEHb KOJIEKI[I IO TEXHOJIOTIYHO
MEePCHEeKTHBHUX IITaMiB  MIKPOOPraHi3MiB IOMOBHEHO HOBHMH  BHIaMH

(lwTamamu) MilemiankHUX TpUOIB, APLKIDKIB Ta OakTepiii — MOTEHIIHHUX
npoxyuentis BAC.
B Jenosurapii Tacturyry wmikpoGionorii Ta BipycoJorii  im.

O.K. 3abomorHoro HAH VYkpaiHm 3xilicHEeHO [JemMOHYyBaHHS IITaMiB
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MIKpOOpraHi3MiB — aKkTUBHUX mpoxyreHTiB BAC, panime i301bp0BaHHX 13
spaskie  18-21-i VAE: 6akrepiii Bacillus subtilis B-7808 (3 sckpaso
BHUPKCHUMHU AHTArOHICTHYHMH BJIACTUBOCTSAMH MIONO0 (BiTOMAaTOreHHUX IpHOIB
ta  Gakrepii);  Sphingobacterium  thalpophilum  B-7809  (mpomykye
coinrodpocdomimiay, OCHOBHI JKHPHI KHCIOTH, CKBaJeH, KapOTHHOIIHM) Ta
apixmkie Rhodotorula  rubra Y-5103 (mponykye KapOTHHOIAHM, MpOSIBIISE
BHCOKY CTIHKICTh 0 BIUTBY TOKCHYHHX METAJIiB).

[IpoBeneHHs MOJANBIINX HAYKOBHX JOCHIIKEHb 1 po3poboK Yy
BKa3aHOMY HAMPSMKY € ZOLIIbHUM Ta aKTyaJIbHUM.

UDC 612.822.8 (292.3)

FEATURES OF AUTONOMIC REGULATION OF HEART RHYTHM IN
HUMAN DURING OVER-WINTERING AT UKRAINIAN ANTARCTIC
AKADEMIK VERNADSKY STATION

D.G. Lutsenko?, K.M. Danylenko?, O.V. Shylo?, G.O. Babiychuk?,
Ye.V. Moiseyenko?

Ynstitute for Problems of Cryobiology and Cryomedicine, National Academy of
Sciences of Ukraine, Kharkiv, Ukraine

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, dmytro.lutsenko@cryo.org.ua

Even in our times over-wintering in the Antarctica is accompanied by
certain difficulties associated with the impact of extreme environmental factors,
so it is highly important to monitor constantly the health and efficiency of the
expedition members. It is known that the adaptation of human to extreme
conditions is largely ensured by the vegetative mechanisms of regulation of the
organism. One of the simple and non-invasive methods to evaluate the
functioning of such regulatory mechanisms is the analysis of heart rate
variability (HRV).

The aim of our study was to examine the individual characteristics of
HRV in the conditions of over-wintering at Ukrainian Antarctic Akademik
Vernadsky station. In the study 23 men of 21st and 23rd Ukrainian Antarctic
expeditions aged from 22 to 63 years old (an average age — 39.5 years)
participated. All the participants passed a medical examination before the
expeditions, were informed in advance about the goals and objectives of the
study and agreed to participate in it. HRV was calculated on the basis of an
analysis of a 3-minute ECG record in sitting position. Blood pressure (BP) was
measured simultaneously with ECG recording. All measurements were carried
out once a month in the morning.

We found that according to changes in HRV, BP and heart rate (HR)
indices over the course of the year, all winterers can be divided into 2 groups.
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The age, professional factors and participants™ previous experience in over-
wintering did not affect the distribution by the groups. In the first group the
average HR decreased in the first months and remained at that level almost to
the end of wintering, and in the second group the average HR increased
throughout the over-wintering. These groups differed in indices of HRV too.
Thus, the total power (TP) in the first group during the overwinter was
significantly higher than that of the second group. Also, the ratio between the
low-frequency and high-frequency components of the HRV (LF/HF) was
significantly different; in the first group this index was lower throughout the
year.

Analyzing the obtained results, it should be pointed out that, although
both of the described variants of the change of HRV indices in winterers are
quite consistent with the typical response to the effects of cold, other reasons of
those reactions cannot be excluded. After all, for a human the wintering in
Antarctica is a very complex set of loads, consisting of a number of extreme
natural factors, combined with a number of strong psychological stressors,
where it is very difficult to separate the effect of one factor from another.
Therefore, the peculiarities of changes in human HRV during a prolonged stay
in Antarctica (wintering at the Antarctic station) require additional and more
careful study, which will take into account the changes in hormonal parameters,
as well as psychological characteristics of a person.

YIK 612.822.8 (292.3)

OCOBJINBOCTI BETETATHUBHOI  PEIVJIAII CEPLIEBOI'O
PUTMY JIIOJUHH B YMOBAX 3HUMIBJI HA YKI:ATHCLKII/I
AHTAPKTHUYHINA CTAHII «(AKAJJEMIK BEPHAICBKHI»

JL.I. Jlyuenko', K.M. Jlanunenxo?, O.B. Illuno', I'.O. babiiiuyx®,
€.B. Moiceenxo?®

Huemumym npobnem xpiobionozii i kpiomeouyunu, HAH Yxpainu, m. Xapris,
Yxpaina

2[leporcasna yemanoea Hayionanvnuii anmapkmuunuii naykoeuii yenmp, MOH
Vxpainu, m. Kuis, Ykpaina, dmytro.lutsenko@cryo.org.ua

3uMiBIE B yMOBaX AHTapkTHKM Yy Hall 4ac  HPOJAOBXKYE
CYIPOBO/DKYBAaTUCS MEBHUMHU CKJIQJHOIIAMH, TOB’SI3aHUMH 3  BIUTUBOM
eKCTPEeMaJbHUX YHHHHKIB HaBKOJMIIHHOTO CEPEJOBHINA, TOMY Haa3BHYailHO
BKIIMBO TIOCTii{HO KOHTPOJIIOBATH CTaH 3/I0POB'S 1 Mpale3JaTHICTh YYacHHKIB
excriequmii. BimoMo, mo aganTamis JTOAWHE 10 0araTb0X €KCTPEeMANbHIX YMOB
y 3Ha4yHid Mipi 3a0e3MeuyeThbcs BEreTATUBHUMH MEXaHI3MaMH PeryJiiLil
opranizMy. OmHUM 3 TPOCTHX 1 HEIHBa3WMBHUX METOJIB, IO JO3BOJIIIOTH
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OLIIHIOBAaTH POOOTY TAaKUX PEryJsATOPHUX MEXaHi3MiB, € aHaJi3 BapiaOeIbHOCTI
cepuesoro purmy (BCP).

Mertoro Hamoro JIocHiUKeHHsS Oyao BHBUEHHA 1HIAMBITYaIbHHX
ocobmuBocteii BCP B ymoBax 1inopiuHoi 3uMmiBIi Ha  YKpalHCHKiH
AHTApKTUYHIA cTaHUil «Akagemik BepHancekuii». B nmocmimkeHHI NpUAHSIN
ygacth 23 4ONOBIKIB — ydacHHKIB 21 u 23 VYkpalHCBKHX aHTapKTHYHHX
eKkcrienmiit y Bimi Big 22 1o 63 pokiB, cepenHiit Bik ckiagas 39,5 pokiB. Yci
YYaCHHKH IIPOHIIIN NepeaeKCIeanIiiiHe MeTudHe 00CTe)KeHHs, OyIIi 3aB4acHO
npoiHGOpMOBaHi PO MiNi Ta 3a7adi JOCTIPKEHHS 1 HaJaJlk 3rofy Ha y4acTb B
HeoMy. BCP pospaxoByBanace Ha miacTtaBi aHamizy 3-x xBuiamHHOro EKI-
3amucy B moJjoxeHHI cuiasgud. OpHowacHo 3 3ammcom OKIT mpoBommiocs
BUMIipIOBaHHA apTepianibHOro TUCKY (AT). Bei BuUMIpIOBaHHS HPOBOAMIUCS
LIOMICSIYHO B PAHKOBI TOJIHHH.

Mu BUSIBIIIH, 1110 32 3MiHaMu noka3HukiB BCP, AT i yacToTu cepueBux
ckopoueHb (UCC) mpoTsiroM poKy yciX 3UMIBHHKIB MOXKHA IOJUIMTH Ha 2
rpynu. IIpu oMy Bik, npodeciiinii ¢pakTop i HasIBHICTH OCBITYy IONEpeIHIX
3MMiBeNb He BIUIMHYJH Ha PO3MOALT 1Mo rpynaM. B mepmiii rpymi cepexnst YCC
3HM3WIACh Ha MOYATKy 3MMIBJi 1 3aMIIaNack Ha TAKOMY PiBHI MPAKTUYHO IO
camoro ii kiaus, a B apyriii — YCC Oyna HiIBUILECHOIO MPOTITOM yCi€l 3UMiBIi.
Bigpisasamues mwi rpynu i 3a mokazHukamMu BCP. Tak 3arampHa MOTYXHICTh
cnekrpy (TP) y mepiii rpyni mpoTsirom yciei 3uMiBii Oylia 3HaAYHO BHIIOK HIXK
y MIPEACTaBHUKIB Apyroi rpynu. Takox 3HAYNMO BiIpPi3HSUIHCS CITiBBIIHOIIECHHS
MDK HH3BKOYaCTOTHOIO Ta BHCOKOYAaCTOTHOIO CKJIamoBUMH crekrpy BCP
(LF/HF), y nepuroi rpymnu el moka3Huk OyB HHXYHIA IPOTATOM YChOTO POKY.

Amnani3yroun HaBeIeHI aHi, CJIijl Biipa3y BKa3aTH, 1110, HE 3BAKAIOUH Ha
Te, 10 00u/IBa ONHMCaHi BapiaHTH 3MiHU NMOKa3HUKIB BCP y 3UMiBHUKIB HiTKOM
BIIHCYIOTBCS B PAMKH THIIOBHUX PEAKI[iH Ha 0 XOIOIy, MU TPHITYCKA€MO, IO B
OCHOBI IUX pEaKIiii MOXYTbh JEeKaTd 1 iHII NPUYMHU. AJDKE U JIOJHHU
3UMIBIISI B yMOBaxX AHTapKTHKH — I JyXe CKJIaJHHI KOMIUICKC HaBaHTa)KCHB,
IO CKJIAJAETHCS 3 HU3KM EKCTPEMAIbHHUX NPHUPOTHHUX YMHHHKIB, TOEHAHUX 3
LITAM PSAZOM CHIIBHHX TCHUXOJOTIUHHX CTPECOpiB, J€ AYKE BAXKKO BiTITUTH
BIUTMB OJHMX (akTopiB BiJ iHmMX. ToMy BigMideHi HaMHM OCOOIHMBOCTI 3MiH
BCP nroguHM B yMOBax TpHBajoro nepeOyBaHHS B AHTapKTHI[ (3MMIBII Ha
aHTApPKTUYHIN CTaHIii) TOTpeOye TOJATKOBOTO i OLTBII PETENTHLHOTO BUBUCHHS 3
ypaxyBaHHSM 3MiH TOPMOHAQJIBHHX TIOKAa3HUKIB, a TaKOX IICHXOJIOTIYHUX
0COOIMBOCTEH JIFOTUH.
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INFLUENCE OF DESHAMPSIA ANTARCTICA E. DESV. BIOLOGICAL-
ACTIVE SUBSTANCES OF EXTRACTS ON TUMOROUS AND
NONTUMOROUS ORIGIN HUMAN CELL PROLIFERATION

G. Myryutal?, T. Ruban?, L. Lukash?, O. Poronnik'2, N. Miryuta?,
I. Parnikozal2, V. Kunakh?

Hnstitute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine, kunakh@imbg.org.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

Extremophille plant Deschampsia antarctica is very promising for using
in medicine. Particularly Gidekel et al. (2011) have shown the anticancer effect
of extracts from D. antarctica plants on the culture of melanoma cells.

The aim of this research has been to study and compare the biological
activity and cytotoxicity of extracts derived from dry biomass of D. antarctica
genotypes plants under cultivating in vitro on human tumor and non-tumor
origin cell proliferation.

The genotypes of plants D. antarctica sprouted from seeds of natural
plants from maritime Antarctic (Argentine Islands region) were studied under
cultivation conditions in Gamborg B5 nutritional medium for cereal crops.
Aqueous-alcoholic extracts were prepared (0.1 g dry grass + 4 ml 45% ethanol)
and evaporated in a vacuum rotary evaporator at 40°C, the dry precipitate was
dissolved in water.

A standard MTT cell proliferation assay was used to determine the
biological activity of Antarctic Pathophytic extracts. Leukemia myelogenous K-
562 human leukemia cell line was used as the main test culture. As a control of
the cytotoxicity of the extracts studied, a cell line of 4BL was obtained, which
was obtained by Lukash L.L. from the peripheral blood of a healthy donor. The
mathematical processing of the results was based on the 1C50 factor calculation,
followed by a comparison of this indicator values in the test culture (K-562) and
the control culture (4BL) treated with each of the substrate tests of plant extracts.

Among the tested extracts of the D. antarctica were an extract of the
diploid genotype G/D12-2a, which showed the brightest cytotoxic effect on K-
562 tumorous cells (IC50 = -1.9) and the lowest on control cells 4BL (IC50 = -
1.3). The Y66 genotype (hipotriploid) extract, on the contrary, most inhibited
proliferation of 4BL cells (IC50 = -1.9) and least influenced on proliferation of
tumorous cells (IC50 = -1.1) (among all tested extracts). The plant extract from
the diploid genotype R35 was the most cytotoxic for both tumorous (IC50 = -
1.9) and non-tumor-derived cells (IC50 = -2.1).

The result of extracts biological activity researching for various D.
antarctica genotypes indicates their heterogeneity by this index. This fact is
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consistent with the results of previous researches, which showed their
morphometric and cytogenetic heterogeneity and individuality by the profile of
complex adaptability (Miryuta et al., 2016, Navrotska et al., 2018). The D.
antarctica G/D12-2a genotype extract was the least cytotoxic for non-tumor-
derived cells, while simultaneously suppressing tumorous.

YIK: 579.61+615.322

BIIMB ~ BIOJIOI'TYHO-AKTUBHUX  PEYOBUH DESHAMPSIA
ANTARCTICA E. DESV. HA TITPOJII®EPALIIO KJITUH JIOAWHHA
NYXJIMHHOI'O I HENYXJIMHHOI'O NOXOAKEHHS

L. Mupioma®? T. Pyéan®, JI. Jlykaw®, O. Hopounix*?, H. Mipioma?,
I HapHiKo3a1'2, B. I(yHax1

Ynemumym monexyaspuoi 6ionoeii i eenemuxu HAH Yipainu, eyn. Axademixa
3aboromnozo, 150, m. Kuis, Ykpaina, kunakh@imbg.org.ua

2fleporcasna yemanosa Hayionanonuti anmapxmuunuii nayxosuii yenmp, MOH
Vkpainu, m. Kuis, Yxpaiuna

Metoro JmOCHiUKeHHS OYyJi0 BHBUCHHS Ta TMOPIBHSIHHA 010JIOTiYHOT
aKTHBHOCTI 1 IMTOTOKCHYHOCTI €KCTPAKTiB, OTPUMAHHUX 3 CyX0i OioMacH pocinH
pisuux renorunis Deschampsia antarctica E. Desv., BuporyBasux in vitro, ma
KJTITHHHM JIFOJIMHU MyXJIMHHOTO Ta HEMYXJIMHHOTO TMTOXOKEHHS.

[IpoBeneHo IOCHIIKEHHS POCIUH, OTPHMAHHWX 3 HACIHHS POCIHH i3
Micre3pocTanb Mopcekoi AHTapKTUKH (paiioH APreHTHHCHKHUX OCTpOBIB),
KyJIbTHBOBaHUX Ha KUBWIbHOMY cepenopuili ['ambopra (BS). BoxgHo-cnimpToBi
excrpaktu orpumyBanu (0,1 T cyxoi macu pocnuau + 4 miu 45% eranony) i
BHUITapIOBalIM iX y BaKyyMHOMY poTauiiiHoMy BumnapHuky 3a 40°C, cyxuil ocaj
PO3UHHSIHN y AUCTHIBOBAHIN BOII.

Jlnst Bu3HaveHHs OiojoriuHoi akTUBHOCTI ekcrpakrtie D. antarctica
Bukopuctanmu craHgaptHuii MTT tect Ha mpomidepanito kmituH. JliHiO
snosikicHux kmituH smoanan Leukemia myelogenous K-562 Bukopucrano sk
OCHOBHY TECT-KyJbTYPY. SIK KOHTPONb Ha IMTOTOKCHYHICTH OCIIIKEHHX
EKCTPaKTiB BUKOPUCTAHO JiHit0 KimiTHH 4BL, mo Oyna otpumana Jlykam JI. JI. i3
nepuepudHOi KpoBi 3A0POBOTO JOHOpa. MatemaTnyHa 0OpoOKa pe3ynbTaTiB
noysirana B obpaxynky 1C50 dakrtopa 3 momanmbIIMM MOPIBHSHHSIM 3HA4Y€Hb
IIBOTO TOKa3HHKa y TecT-KynbTypH (K-562) i xontpomsHOi KynsTypu (4BL),
00pOOJICHNX KOXKHUM 3 MiJUIErNINX TECTYBaHHIO POCIMHHUX ekcTpakTiB. Cepen
IPOTECTOBAHUX EKCTPAKTiB OyJHM E€KCTpaKkT AMILIOinHOro rexHoruny G/D12-2a,
SIKMI BUSIBHB HAWsCKPaBilly HUTOTOKCHYHY Jil0 Ha 370sKicHI KimitnaN K-562
(IC50 = -1.9) i wmaiimenmry - Ha kourponbhi Kmitmau 4BL (IC50 = -1.3).
Excrpakr 3 pociawH reHoTHIly Y66 (TIMOTPUIUIOIN) HaBHAaKH, HaWOiTbIIe
npurHivyBas npomideparito xritud 4BL (IC50 = -1.9) i naiimenme (cepen ycix
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NPOTECTOBAaHUX EKCTPaKTIB) BIUIMBAB Ha Mpojideparmito 3JI0AKICHUX KIITHH
(IC50 = -1.1). EkcTpakT 3 pOCIMH OMILUIOIAHOTO TeHoTHiy R35 BusBHUBCA
HAMIIUTOTOKCHYHIMUM K aas 3noskicaux (IC50 = -1.9), Tak i mag KITHH
HenyxJuHHOTO noxokerns (1IC50 = -2.1)

Pesynprar BUBUEHHA O010J70TiYHOI AKTUBHOCTI EKCTPAKTIB Pi3HUX
reHotuniB D. antarctica cBimuuTh mpo iX reTepOreHHICTh 3a UM OKa3HUKOM.
Ile y3romxkyerscs 3 pe3yibTaTaMy ITONEPENHIX JOCIIDKEHb, IO ITOKa3amd X
MOP(POMETPUYHY 1 HUTOTCHETUYHY TETCPOTCHHICTh Ta IHAMBIAYaJIbHICTH 3a
npodinem kominiekcHoi agantuBHocTi (Miprora Ta iH., 2016, Navrotska et al.,
2018). Exkcrpakr D. antarctica renorumy G/D12-2a BuSBHBCS HalMEHII
IUTOTOKCHYHUM IO BiJHOIICHHIO O KJIITHH HEMYXJIMHHOTO MOXOIXEHHS IpU
OJTHOYaCHOMY NIPHUTHIYEHHI 37T0SKICHUX.

Pocnuna-ekcrpemodin D. antarctica e mepcreKTHBHOIO 3 TOYKH 30Dy
BUKOpHCTaHHS y MeauuuHi. 3okpema Gidekel et al. (2011) nokazamu
NpOTHpaKkoBuil BIUIMB ekcTpaktie 3 D. antarctica Ha KymbTypy KITHH
MEJTaHOMH.

UDC: [574.5(269)]: 582.4(083)

THE UNITED QUALITY LATENT INDICES OF ADAPTABILITY
(UQLIA) FOR THE DESCHAMPSIA ANTARCTICA E DESV. PLANTS
CALCULATION ALGORITHMS AND THE UNITED ABIOTIC
FACTORS INFLUENCE INDICES

N. Miryuta?, I. Parnikozal?, I. Kozeretskal?

IState Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

2Institute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine, ivan.parnikoza@uac.gov.ua

3Taras Shevchenko National University, ESC Institute of Biology and Medicine,
Kyiv, Ukraine

The aim of this research has been developing calculation algorithms of
constructing United Latent Quality Indices of Adaptability for the D. antarctica
plants adaptability ways under different conditions of existence by the expert-
statistical method (Aivazjan et. al., 1989), as well as United Influence Indices of
those external abiotic factors that were measured under complex natural
conditions: surface temperature and organogenes content of soil in the season
2017/18. The construction of such indices of the various factors influence will
make possible to determine what of the measured indices made a greater
contribution to the United Latent Quality Indices. ULQI takes into account the
maximum possible number of external influences. The process (algorithm) for
calculating the United Influence Indices of specific external conditions on every
estimated adaptability index also gives an opportunity to evaluate the interaction
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thin structure of individual influence indices with individual adaptability indices
in the form of probability links for every studied population.

The calculation developed algorithms appropriation was carried out for
11 studied populations samples of plants D. antarctica from Galindez Island in
the season 2017/2018. The research and analysis of morphometric indices of
plants was carried out; and electrophoretic spectra of protective and reserve
proteins of seeds of plants D. antarctica were analyzed, the previously
determined values of the cover for these populations were used. The algorithm
of ULQIA determination was developed on the base of these three soures data
sets for the 11 populations samples.

United Temperature Influence Index (UTII) has been determined by
algorithm for calculating the United Influence Indices of the average monthly
soil surface temperature on every measured parameter of plants adaptation for
each month of the season. United Organogens Content In Soil Influence Index
(UOCSII) has been calculated for every individual parameters of D. antarctica
plants adaptability. The calculation of UOCSII was based on the determination
of the 5 organogens influence on the cover through similarity of their relaxation
times.

The reliable contribution of UTIlI to UQLIA has been shown for
December (about 80%) and January (70%), in February 2018 the value of the
contribution was not reliable. UOCSII provided a reliable contribution to the
UQLIA (20%) only in the amount of UTII : the total UTIl and UOCSII
contribution to UQLIA has been increased to about 90%.

It should be noted that this study did not take into account the effect of
humidity, salinity and other factors (they were latent), its could either increase or
decrease the contribution of UTII and UQLIA to UQLIA.
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PO3PAXYHOK 3BEJEHOI'O JATEHTHOI'O IOKA3HHUKA
INPUCTOCOBYBAHOCTI (3JIIIII) POCJIMH DESCHAMPSIA
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ABIOTUYHUX ®AKTOPIB
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SHHI] «Incmumym 6iono2ii ma meduyunuy Kuiscbkoeo HayionanbHozo
yuigepcumemy imeni Tapaca llleeuenxa, m. Kuis, Yxpaina

Mertoro DaHOTO MOCTIIKEHHA € PO3poOKa alrOpUTMIB PO3PaxXyHKY i3
3aCTOCYBaHHSM EKCIIEPTHO-CTaTHCTHYHOTO MeTona (AfBassH Ta iH, 1989)
MoOYZOBH 3BEIECHOTO JIATEHTHOTO TMOKa3HMKa mpucTtocoByBanocti (3JIIII)
pocima Deschampsia antarctica y KOHKpeTHHX MIKpOyMOBax 3pOCTaHHs, a
TaKOXX 3BEJCHHUX ITOKAa3HUKIB BIUIMBY THUX 30BHIIIHIX a0iOTUYHHUX YMHHHKIB, SKi
Oyno BuUMIpsSHO Oe3rocepeqHbO Ha MICIi: TeMIeparypa HOBEpXHI Ta BMICT
OpraHoreHiB y TpyHTi y ce3oHi 2017/18. [ToOymnoBa TakuxX MOKAa3HUKIB BILIUBY
pi3HMX (aKTOpIB AACTh MOXJIMBICTD BU3HAYHUTH, KUl 3 BUMIPSIHUX MOKa3HUKIB
nae OUTBIIMA BHECOK Yy 3BEACHUH JIATCHTHHH MOKa3HUK, SKHHA BPaXxOBYE
MaKCHMaJIbHO MOXXJIMBY KIJIBKICTh 30BHIIIHIX BIUTHBIB. [lpomec (anmroputm)
PO3paxyHKy 3BEICHHX MOKA3HWKIB BIUIMBY KOHKPETHHMX 30BHIIIHIX YMOB Ha
KOKHUH 3 OIIIHEHWX HaMH TOKa3HHKIB TPHUCTOCOBYBAHOCTI Ha€ MOXKJIHMBICTH
TaKOXX OLIHUTH TOHKY CTPYKTYpPY B3a€MOJii OKpEeMHX MOKa3HHKIB BIUITHBY i3
OKpPEMHMH ITOKa3HUKaMH IPHCTOCOBYBAHOCTI y BUIIA HMOBIPHOCHHUX 3B’S3KiB
JUTSL KOYKHOT 3 TOCHIPKEHUX OIS,

Anpo0arliro po3po0JICHUX AITOPUTMIB PO3PAXYHKY OYJIO MPOBEICHO HA
Bubipi 11 mocmimnux momymsnii pocimu D. antarctica ocrposa Iaminpge3s B
cezoni 2017/18. IlpoBemeHo HOCHiIKEHHS Ta aHaNi3 MOPPOMETPHUYHHUX
MOKAa3HUKIB POCIMH, a TaKOXX IPOAHATI30BaHO EIEKTPOPOPETHUYHI CIIEKTPH
3aXMCHUX Ta 3amacHUX OinkiB Hacinus pociaumd D. antarctica, Buxopmcrano
BHU3HAYCHI paHille 3HAYEHHS MPOEKTHBHOTO TOKPUTTS Ui [MX momyssiniil. Ha
OCHOBI IIMX TPHOX HAOOPIB BHXIAHUX JAHHUX 33 PO3POOJICHUM alrOPUTMOM
Bu3HaueHHs 3JII1IT Gyno Bu3HaUeHO Liei MOKa3HUK [yt BUOipkH 11 momyJsiit.

3 BUKOPUCTAHHAM aJITOPUTMaA PO3PAXYHKY 3BEACHUX HOKaSHHKiB BIITINBY
cepennboMicsynoi Temneparypu (3[IBT) Ha KokeH 3 BHUMIPSHHX [OA3HUKIB
MPUCTOCOBYBAaHOCTI pociuH Oyno Bm3HadeHo 3IIBT mis kokHOrO Micsms
ce30Ha. Po3paxyHOK 3Be/ICHOT0 MOKa3HHKA BIUIMBY BMICTY OPTaHOT€HIB Y IPYHTI
(3IIBI') 6yno 3pobiaeHo HAa OCHOBI BU3HAYEHHS BIUIMBY BMICTY 5 OpraHOTEHIB Ha
MOKA3HUK MPOEKTUBHOTO MTOKPHUTTS Yepe3 MOAIOHICTh 1X YaciB peakcarii.
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IMoka3zano, mo HaWOimpmmii BHecok (O6mam3pko 80%) YHMHHHKY
TeMreparypu moBepxHi Ipynry y 3JIIIIT nomynswiin D. antarctica ocrposa
laninnes ma micue B rpyasi 2017 p. (3IIBT1). ¥ ciuni 2018 p. (3IIBT2) 6yB
70%, y motomy 2018 p. (3[IBT3) 3HaueHHS BHeCKy He Oyno AOCTOBIpHHM.
CepelHE 3HAa4€HHS 3BEACHOIO IIOKA3HMKA BIUIMBY TEMIIEPATYPH HPOTAIOM
MICAIIIB JITHBOTO aHTapKTH4HOTO ce3oHy — 3[IBTc ckmamamo 76%. Buecok
3MIBI" y 3JIIIIT He 6yB moctoBipHMM (Giu3bKo 20%). IIpoTe cymapHHi BHECOK
3MIBT. i3 3[BT y 3JIII 36impmmBest 1o 6iu36k0 90%.

Cuif 3ayBakuTH, IO B I[bOMY JOCTI/PKCHHI He OYyJIO BPaXOBaHO BIUTHB
BOJIOTOCTI, 3aCOJIEHOCTI Ta iHIIMX (aKTOPiB (BOHM 3AJUILMIINCS JIATEHTHUMH),
SIKI MOJKYTh 200 301b1IHMTH, 200 3MeHIuTH BHecok 3[IBT.I y 3JIIIII.

UDC 612.2

NEW METHODS OF DIAGNOSIS AND PREDICTION OF THE
PSYCHO-PHYSIOLOGICAL STATUS FOR THE SELECTION OF
SPECIALISTS TO WORK IN EXTREME CONDITIONS

Ye.V. Moiseyenko?, O. Miroshnychenko?, S.-A. Madjar?, K. Rozova?,
O. Kovalevska?, O.Moiseyenko?!

IState Institution National Antarctic Scientific Center, Ministry of Education and
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$Zhytomyr Ivan Franko State University, Ministry of Education and Science of
Ukraine, Zhytomyr, Ukraine

Work of participants of Antarctic expeditions is related to the influence
on the body of the extraordinary force of environmental factors, provoking the
emergence of a prolonged stressful state. Candidates for participation in the
expedition should be carefully selected for health reasons. The problem of the
choice of adequate methods of psychological and psycho-physiological
diagnosis, forecasting and correction of violations of psychophysiological
functions in extreme conditions consists in the necessity of preliminary
determination of the mechanisms of adaptation of the human organism to the
influence of numerous extreme factors of the Antarctic.

The purpose of research. Establish the most sensitive sections of
psychophysiological status of a person before the influence of extreme factors,
determine new criteria for diagnosis and prognosis of psychophysiological
status, pathogenetically justify the choice of a complex of effective diagnostic
technologies and adapt the methods of psychophysiological examination for
participants of Antarctic expeditions.

80



A new set of research methods consists of a set of questionnaires
(evaluation of personified characteristics), hardware-software system of data
collection and processing (automation of analysis and diagnostics), a method of
color preferences (assessment of the level of psychophysical tone), methods of
electroencephalography and kephalography (evaluation of the state of central
regulation mechanisms), electron microscopy (diagnosis of mitochondrial
dysfunction), and PCR method (diagnosis of polymorphism of the HIF-1a gene).
The practical application of the complex of developed methods in the system of
medical and psychological support of Antarctic expeditions has demonstrated
their diagnostic and prognostic effectiveness. Methods can be useful for medical
commissions on selection of specialists for work in special conditions,
specialists in the field of extreme physiology and medicine.

YK 612.2

HOBI METO/M  JIATHOCTUKH TA  IPOI'HO3YBAHHsI
MNCUXOPI3IOJNOITYHOI'O CTAHY AJIs1 BUBOPY CIIEHIAJIICTIB
J0 POBOTHU B EKCTPEMHUX YMOBAX

€. Moicecnxo!, O. Mipownuuenxo®, C.-A. Maosp*, K. Pososa?,
0. Kosanescoral, O. Moiceenxo*

Ylepowcagna yemanoea Hayionanvnuii anmapxmuunuii Haykoeuti yenmp, MOH
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$Kumomupcokuil depoicasnuii yuisepcumem imeni leana @panka,
Minicmepcmeo oceimu i nayku Ykpainu, Kumomup, Yrpaina

PoboTa yJ4acHHKIB aHTAPKTHYHUX EKCICIUINN MOB'13aHa 3 BIUIMBOM Ha
OpraHi3aM HAJ3BMYaWHOI CHJIM EKOJNOTiYHMX (aKTOpiB, IO IMPOBOKYE
BHHUKHEHHS TPUBAJIOTO CTPECOBOTO cTaHy. KaHIMmaTH Ha y49acTh B €KCIEAMIIil
MOBHHHI OyTH peTenbHO BimiOpaHi 3a craHoOM 370poB's. [IpoGmema BuUOOpY
aJIeKBaTHUX METO/IB TICHXOJIOTIYHOI Ta TCHXO(Qi3i0J0TriyHOI iarHOCTHKH,
MPOTHO3YBaHHS Ta KOPEKILii MOpYIIeHh NCHXOQi3ioNoriyHNX QYHKIOIH B
eKCTPEMaJIbHUX yMOBAaX MOJSATa€ y HEOOXiTHOCTI HMONEPEeAHBOTO BH3HAUCHHS
MeXaHi3MiB  ajanTaiii opraHisaMy JIIOOMHH 10 BIUIMBY  YHMCJICHHHX
eKCTpeMalIbHUX (PaKTOPiB AHTAPKTHKH.

Meta gocmimkeHHs. BcTaHOBUTH — HAWOINBLII  YyTNIMBI  JUISTHKH
ncuxo(i3ioJI0TiYHOrO CTAaTyCy JIOJMHU 10 BIUIMBY €KCTpeManbHHX (aKkTopis,
BU3HAUUTH HOBI KpUTEpii MIarHOCTUKM Ta MPOTHO3Y MCHXO(i3i0I0TI9HOTO
CTaTycy, NAaTOT€HETUYHO OOIPYHTYBaTH BHOIp KOMIUIEKCY €(QEKTHBHHUX
MIarHOCTHMYHHUX TEXHOJOTId Ta aJanTyBaTH METOAUW NCHXO(Qi3i0I0TI9HOTO
JOCITIKEHHS JUISl YYaCHHUKIB aHTAPKTHIHUX €KCIEINIIIT.
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HoBuii Habip METOMIB JOCHIIKCHHS CKIAJA€ThC 3 ITAKETy AaHKET
(omiHKa TEpCcOHI(PIKOBAaHUX XapaKTEPUCTHK), amapaTHO-IPOTPaMHOI CHUCTEMH
300py Ta oOpoOKM NaHMX (aBTOMATH3allis aHali3y Ta AIarHOCTHKH), METOAY
KOJNIpHUX TepeBar (OIiHKa piBHA MNCHXO(I3UYHOTO TOHYCY), METOIIB
enekrpoernedanorpadii  Ta kedanorpadii (omiHKa CTaHy MeEXaHi3MiB
LEHTPAIbHOL peryusmii), €JIEKTPOHHOT MIKpOCKOTIiT (miarHOCTHKA
MiToxoHApiansHOI muchyHknii) Ta meroxy I[TJIP (miarHoctmka monimopgizmy
reny HIF-1la). IIpakTrane 3acTocyBaHHS KOMIUIEKCY PO3pOOJICHHX METOIIB Y
CHCTEMI MEIUKO-TICHXOJIOTIYHOTO CYNpPOBOXY AaHTAPKTUYHHUX EKCIEIUIii
IIOKa3aJIo iX AIarHOCTHYHY Ta MPOTHOCTHYHY eeKTUBHICTh. METOANKH MOXKYTh
OyTH KOPHCHUMHM Ul MEAWYHHUX KOMIcCiii 3 BHOOpY ¢haxiBLiB i poOOTH B
0co0IMBHX YMOBaX, (axiBLiB y raiay3i ekcrpeManbHoi ¢i3ionorii Ta MeANIUHH.

UDC 551.46.07(269)

FIRST RESULTS OF OCEANOGRAPHIC WORKS ON UKRAINIAN
LONGLINE SHIPS IN THE ANTARCTIC (ZONE OF ACTION
CCAMLR)

V.V. Paramonov

Institute of Fisheries and Marine Ecology, Berdyansk, Ukraine,
vparamonov@i.ua

With the aim of study of ecological connections of fishery objects and
environment and according to duty, taken by Ukraine on XXXVI Session of
CCALMR, observers on the Ukrainian ships additionally to the basic duties
made some oceanographic works that were possible. These works on the
Ukrainian ships were produced by means of recorder DST CTD, which wae
prodused by the Icelandic firm STAR OGGI. 36 longline and 11 other stations
were total executed in 2017-2018 season at Ross, Weddell and Amundsen Seas.

Results. Surface temperature on Ross and Amundsen Seas on beginning
of works in December was - 1,1-1,5°. In a last period of works (January) surface
temperature was - 0,2-0,9°. Surface temperature on Weddel Sea in March-April
hesitated from 0 to - 0,3°. A vertical thermal structure is characterized by the
decline of temperature from a surface to depth 100-300 m, where the
temperature of water was - 1,2-1,7°, with increasing lower.

Basic attention was spared to changeability of bottom temperature. At
Amundsen and Ross Seas on depths about 600 m in changing of bottom
temperature there is a presence both ascending and descending trends and
presence of harmonic oscillations, usually near-24-hour period. More often there
was a tendency to the rise of bottom temperature. At 800-1400 m depths the
temperature practically did not change in time or changed very weakly. At

82



Weddell Sea oscillation of near-24-hour period observed only one time in a
minimum depth (about 1000 m), and tendencies to the rise and drop in a bottom
temperature met almost equal often.

At Amundsen Sea water in eastern parts was more cold, than in western.
At Weddell Sea in 1000 m the increase of temperature is observed from south-
west (+0,21°) to north-east (+0,46°). The same is observed at 1500 m depth (-
0,07° on a south-west and +0,22° on a north-east). There were the most
considerable temperature gradients in benthic layer (up to 0,05-0,07° on a mile)
on a south-west. The increase of temperature is noticed above raising on a north-
east.

At Amundsen Sea within the limits of measuring 3 water mass are
traced: Antarctic surface water (AASW), Winter water (WW) and Circumpolar
deep water (CDW). At Ross and Weddel Seas to these water masses Ross Sea
deep water (RSDW) and Weddel Sea deep water (WSDW) are added
accordingly.

The attempt of connection of catches and bottom temperature was
executed. As standard longlines (2500 hooks) were used, thus, catches were
proposed were comparable, the absolute value of catches was taking. Thus the
coefficient of correlation of catch with a temperature at 1000 m depth was -
0,44, with a bottom temperature in the place of catching - 0,55, and with a
temperature at 1500-m depth - 0,62. Value of coefficient of correlation is enough
large and specify on the increase of catches with a drop of temperature at a
bottom.

Perspective is continuation of works in this direction, in particular study
of interannual changeability of oceanological and biological processes.

VJIK 551.46.07(269)

NEPIII  MIACYMKHA  OKEAHOIPA®IYHUX  POBIT  HA
YKPAIHCBKHX SIPYCOJIOBHHUX CYJIAX B AHTAPKTHUIII (30HA
JIi KKAMJIP)

B.B. Ilapamonos

Inemumym pubnozo 2ocnooapcmea ma exonoeii mops, m. beposncok, Yrpaina,
vparamonov@i.ua

3 MeTOI0 BHMBYEHHS EKOJOTIYHHX 3B’SI3KIB 00’€KTIB MpPOMHCIY Ta
HABKOJIMIIIHBOTO CEPEeJIOBHINA Ta 3TiJHO 3000B’s3aHb, B3ATHX YKpaiHOW Ha
XXXVI cecii KKAMIJIP cnocrepiradi Ha yKpailHCBKUX CyJaX JOJATKOBO O
CBOiX OCHOBHHX 00OB’SI3KiB BUKOHYBAJIM TAaKOXK JIesiKi OkeaHOTpadidHi poboTH,
AKi Oynu MoxJHMBI B ymoBax mpomuciy. Lli poGoTH Ha yKpalHCBKHX Cynax
BHKOHYBanucs 3a jponomoroioo camorucy DST CTD, BHpPOOHHKOM SIKOTO €
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icmanaceka ¢ipma STAR OGGI. Ycporo y cezon 2017-2018 pokiB Gymo
BUKOHaHO 36 mpuspycHux Ta 11 iHmmX craHuiii y mopsx Bennmena, Poca ta
AmyH/CeHa.

Pesynpratn. Temmnepatypa Ha moBepxHi B Mopsx Poca Ta AMyHzaceHa Ha
mo4arok poGir y rpyasi cknanana -1,1-1,5°. B ocrauniii iepion po6it (ciueHs)
TIOBepXHeBa TeMrreparypa ckiaznana -0,2-0,9°. ITosepxHeBa TeMmeparypa y Mopi
Bennena y OepesHi-kBiTHI konmBanach Bin 0 mo -0,3°. BepTukanbHa TepMiuHA
CTPYKTYpa XapaKTepU3Ye€ThCsS 3HIDKCHHSIM TEMIIEpaTypH BiJ IIOBEpPXHI 0
rryonr 100-300 M, me Temmeparypa Bonwl ckianana -1,2-1,7°, micias doro
MOYUHAJIOCH i1 MiABUIIIEHHS.

OcCHOBHa yBara NpHIUIATIACH MIHJIMBOCTI NMPHAOHHOI Temmeparypu. Y
Mopsix Amynacena i Poca Ha rimOunax 6ins 600 M y 3MiHIOBaHHI NMPUIOHHOT
TEMIIEPAaTyPH CIIOCTEPITaeThesl HAABHICTH SK JOTIPHUX, TaK 1 CHAJHUX TPEHIIB
Ta 03HAKW HAsIBHOCTI TAPMOHIYHHUX KOJIMBaHb, 3BUYAHO O1LIs171000BOTO MEpiomy.
Yacrime crocTepirajzach TEHAEHILIS 10 POCTY NPHIOHHOI TemmepaTypu. Ha
rmmbuHax 800-1400 M Temmeparypa MpakTHYHO HE 3MIiHIOBANIACh y 4Yaci 4u
3MIHIOBAJIaCh AyXke ciabo. Y Mopi Bemnena xonuBanHs OUI11000BOTO TEpiomy
crocTepiranucs Jaumie pas Ha MiHiManbHIH raubuni (6ing 1000 M), a TeHneHmil
J0 3pOCTy Ta IIOHIDKCHHS HPHIOHHOI TEMIepaTypH 3yCTpidanuch Maibke
OJIHAKOBO JaCTO.

Y Mopi AMyHIICeHa BoJa B CXiTHHX YacTHHax Oyja XOJOAHIIIA, HIX Y
3aximaux. Y mopi Bemnmena wa rmubuni 1000 M mpOCTEXKYEThCS MiABHIICHHS
TeMIlepaTypH 3 miBaeHHoro 3axony (+0,21°) ma miBHiuHME cxix (+0,46°). Ta x
3aKOHOMIpHICTh HOMidaeTbest W Ha TimbOuui 1500 M (-0,07° Ha miBIEeHHOMY
3axoni Ta +0,22° Ha niBHiYHOMY cxoji). Ha nmiBneHHOMy 3axoni crioctepiraancs
HAMOUTBII 3HAYHI TEMIIEpaTypHi rpafieHTH y npuaoHHOMY mapi (mo 0,05-0,07°
Ha Mwi0). Ha miBHIYHOMY CXOXi TOMIYEHO MiIBUINEHHS TEMIICpAaTypd Hal
HiIHATTIM.

B Mopi AMyHzCeHa B iHTEepBajax BUMIPIOBAHb IPOCTEKYIOTHCS 3 BOJHI
Macu: AHTapKTH4YHa NoBepxHeBa BoaHa Maca (AIIBM), 3umoBa BozxHa Maca
(3BM) ta Iupkymnomnsipra rianbunHa BogHa Maca (LITBM). V mopsx Poca ta
Bennena mo umx BOJHMX Mac JOJAIOThCS TINIMOMHHA BojHA Maca Mopst Poca
('BMP) ta rnubunHa BomHa Maca Mopst Beanena (CBMB) BiamoginHo.

3pificHIOBanace crpoba 3B’SA3Ky YJIOBIB Ta MPUAOHHOI TEMIIEPATypH.
OCKUTBKH BHCTaBISUTUCA cTaHmapTHi spycu (2500 raukiB) Ta, TAKUM YHHOM,
ynoBu OynM 3icTaBHi, Opanocss aOCoONIOTHE 3Ha4YeHHs YioBiB. [lpm mpomy
KoeimieHT KopesLii ynoBa 3 Temneparypoto Ha rimmbousi 1000 M cknas -0,44, 3
MIPUIOHHOIO TEMITEPaTyporo y Micui JoBy -0,55, a 3 TeMmeparyporo Ha TIHOWHI
1500 M -0,62. 3naueHHs KOA(DII[i€HTIB KOPEJALIl JOCUTh BEIHKI Ta BKa3ylOTh Ha
3pOCTaHH! YJIOBIB 3 MOHIKEHHSM TeMIlepaTypu Oins Ha.

[lepcneKTHBHUM € TPOAOBXKEHHS POOIT y LIbOMY HampsMKy, 30Kpema
BUBYCHHS MIKPIYHOI MiHJIMBOCTI OKEAHOJIOTIYHUX Ta O10JIOTIYHUX TPOIIECIB.
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LONG-TERM ACTION OF ULTRAPHIOLET AN INFLUENCE ON
DIFFERENT ADAPTABILITY PARAMETERS OF DESHAMPSIA
ANTARCTICA K. DESV. PLANTS UNDER CULTIVATION IN VITRO

O. Poronnik'?, N. Miryuta?, R. Ivannikov®, G. Myiryuta?, V. Korchevska®,
I. Parnikozal2, V. Kunakh?.

Hnstitute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

3M.M. Gryshko National Botanic Garden, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

“Taras Shevchenko National University, ESC Institute of Biology and Medicine,
Kyiv, Ukraine, oksana_poronnik@ukr.net

The aim of present research has been investigation the effect of long-
term effect of UV-A (315-400 nm) on the Deschampsia antarctica adaptive
parameters: leaf length, relative content of protective proteins and glucosides of
flavonoids, and the content of photosynthetic pigments. The study was
conducted with clones of plants D. antarctica, derived from seeds of plants of
the maritime Anatarctic (Argentine Islands region). It should be noted that
during the experiment no plant damage was detected due to exposure to UV-A.
Plants were grown as described in the work (Korchevskaya et al., 2019).
Relative content of protective proteins was determined with the aid of
electrophoresis in polyacrylamide gel. The composition and relative content of
flavonoids were determined using HPLC (http://dnp.chemnetbase.com, 2014).
The quantitative content of chlorophylls and carotenoids was determined by
modified pigment extraction technique (Arnon D., 1949; Vimala T., 2015). The
leaf length for UV-A irradiation compared with control significantly decreased
in genotypes Y66 (hipotripiolid) and S22 (diploid), increased in G/D12-2a
(diploid), did not change in R35 (diploid). Long-lasting UV-A induces an
increase in the protein fraction of 45 kDa (analogue of RuBisCo) in plants of the
triploid genotype Y66, a decrease in the plants of the diploid genotypes S22,
R35 and G/D12-2a; the fraction of protein 66-70 kDa (big chaperone) slightly
increases in plants of the dog with genotypes Y66 and R35, decreases in S22 and
remains unchanged in G/D12-2a. The share of stress protein of 36 kDa
(analogue of antifreeze protein) for UV-A activity is slightly increased in plants
with genotypes Y66 and S22, decreasing slightly in plants with the diploid
genotype R35 and remains unchanged in plants with diploid genotype G/D12-
2a. UV-A irradiation caused a slight increase in the content of glucosides of
flavonoids in the plant with the Y66 triploid genotype and the diploid plants S22
and R35. Also, a decrease in the quantity of flavonoids glucosides in the diploid
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plant G/D12-2a. Changes in the relative content of flavonoids glucosides
occurred at the expense of Frand Fe fractions. Such a different reaction can be
explained by the fact that for plants G/D12-2a, derived from Galindez Island
(monitoring site D12), such a dose of UV-A could not be significant. There was
a significant increase in the all pigments quantity during the additional UV-A
irradiation of D. antarctica plants in vitro. However, the triploid Y66 was the
most productive: the content of chlorophylls A and B in the leaves of this plant
has increased threefold, and the content of carotinoids - 3.5 times. This plant has
a more powerful photo protection. The effect of UV-A on different genotypes
D. antarctica indicates their heterogeneous reaction according to the
investigated parameters, which is in agreement with the results of previous
researchs (Miruuta et al., 2016, Navrotska et al., 2018).

YIK: 575.17 (582.542.11)

BIIVIUB YJBTPA®IOJETY A HA NMAPAMETPU AJAINTUBHOCTI
DESHAMPSIA ANTARCTICA E. DESV.

O. Hopounix*?, H. Mipioma?, P. Ieannixoe®, I'. Mupioma', B. Kopueecvra.*,
L Hapuixosa*?, B. Kynax*

Ynemumym monexynapuoi 6ionoeii i cenemuxu HAH Vipainu, m. Kuis, Yxpaina

2lepoicasna ycmanosa Hayionanonuti anmapkmuunuii nayxosuii yenmp, MOH
VYkpainu, m. Kuis, Yxpaina

SHayionanvnuii 6omaniunuii cad im. M.M. Tpuwwxa HAH Yipainu, m. Kuis,

Vkpaina
‘HHI] «Incmumym 6iono2ii ma meduyunuy Kuiscbkoeo nayionansnozo
yHigepcumemy imeni Tapaca [lleguenka, M. Kuis, Vkpaina

oksana_poronnik@ukr.net

Meroto nociipkeHHs 0yi10 BUBYEHHs BIUIMBY TpuBaioi aii YP-A (315-
400 um) Ha mesiki amanraniiini mapamerpu Deschampsia antarctica: mosxumny
JIICTKA, BITHOCHUI BMICT 3aXHCHHX OLUIKIiB 1 TJIFOKO3HIIB (DIIaBOHOIMNIB Ta BMiCT
(hOTOCHHTETHYHHX ITITMEHTIB.

HocmimkenHst mpoBoawnu 3 KioHamu pociua  D.  antarctica,
OTpUMaHNMH 3 HaciHHI 3 Mopcekoi AHTapKTHKH (pailoH ApPreHTHHCHKHX
OCTpPOBIB). ACENTHYHI POCIMHM PO3MHOXYBAIM MIKPOKJIOHYBAaHHAM i
BupolryBanu 3a temnepatrypu 18°C Ta 16-rogmHHOMY (oTomepioni Ha
KUBUIbHOMY cepenoBuili ['ambopra (B5). ExcnepumeHTanbHi  poCiIvHH
BUpOILYBaiK iN Vitro 4 poku. Ixui Mopdonoriuni Ta MoneKynspHO-TeHETHUH]
XapaKTepUCTUKU TPOTATOM KyIbTHBYBaHHS OynH cTabimpHuMHU. [t mocmimy
KOXKHY BHXiTHY pociuHy 70—75-ro macax<y po3KJIOHOBYBalHM Ha 3—5 pociuH i
BHPOIIYBATH Y CKISTHUX OaHKax 00’eMoM 250 M1 Ha TOMY caMOMY CepeIOBHIII
mpoTAroM Micstst. JJocmigHi 3pa3ku 101aTKoBO OcBiTIOBAN YD nammamu T5-
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8WBLB notyxHicTio 224 MkBT/cM? 3 oBxkuHOI0 XBUTi 312-405 HM mpoTsTOM
14 ni6 pa3oM 3 OCHOBHUM OCBITJIIEHHAM, Y®-A ompominroBanu 30-tu 1000Bi
pOCIIUHH, JaMIi OyJlM PO3TAIlOBaHi HA BUCOTI | CM Haj TOPIOBHHOIO OAaHOK.
Banku 3 pocnuHaMu (KOHTPOJb Ta JOCIiA) OyJlu BKPHUTI XapuOBOIO IUTIBKOIO 3
JHIHHOTO MOMIETHIICHY HU3BKOI IITBHOCTI TOBIIUHOIO 10 MKM.

B xomi excmepuMmeHTy He OyliO BHSBICHO BHIUMHX IIOIIKOIKECHBb
pocCuH BHACHIIOK ompoMiHeHHS Y®-A. BigHOCHHI BMICT 3aXUCHUX OLIKIB
BU3HAYAIM 32 JOIIOMOTOIO eJIeKTpodope3y B momiakpinamigaoMy rem. Ckiaf i
BIJTHOCHUI  BMIiCT  (UIaBOHOINIB BH3Havyanmu 3a  gomomororo  HPLC
(http://dnp.chemnetbase.com, 2014). Kinekicuuii BmicT xmopodimie  Ta
KapOTHHOIiB BU3HAYAIH 32 MOJU(IKOBAHOIO METOAUKOIO EKCTPAKIii MIrMEeHTIiB
(Arnon D., 1949; Vimala T., 2015).

JloBxuHa nUCTKa 3a onpoMiHeHHS Y®-A mMOpiBHAHO 3 KOHTpOJIEM
JOCTOBIPHO 3MEHIIMJIACh y TEHOTHUMIB Y66 (rimorpumoin) Ta S22 (mumioin),
36utemmnacst y G/D12-2a (aumnoin), He 3Minmnacs y R35 (aumnoim). YO-A
BUKJIMKaB 30imbIeHHs 4YacTku Oinky 45 k/la (anamory RuBisCo) y pociuu
TIMOTPHIUIOIAHOTO TEHOTUIy Y66, 3MEHIICHHS - y POCIMH JIHILIOITHAX
reHotuniB S22, R35 i G/D12-2a; yactka Oinka 66-70 k/la (mo BigmoBimae
BEJIMKOMY IIAepoHy) He3HayHo 36imbhryBamace y pocamd D. antarctica
reHoTuniB Y66 Ta R35, 3MenmyBanace y S22 Ta 3aNUIIA€THCS HE3MIHHOIO Y
G/D12-2a. Yactka 6Ginka posmipom 36 k/la (mo BiAmoBimae cTpecoBoMy
npoTeiHy - aHamory asTtH(puszoBoro Oinka) 3a Y®-A nii  He3HAuHO
30UTBIIYETHCS Y POCIHMH 3 TEHOTHIAaMK Y66 Ta S22, He3HAYHO 3MCHIIYETHCS Y
POCIIHH 3 ITUILTIOITHAM reHoTurnoM R35 Ta 3annmiaeThes HE3MIHHOIO Y POCIHH 3
murioinauM reHotunoM G/D12-2a. Y®-A onpoMiHEHHST BUKJIMKAIO HE3HAYHE
30UTBIICHHS BMICTYy TUIIOKO3UIB (DJIAaBOHOINIB Yy PpOCIMHH NIyYHHWKA 3
TPHUIUIOIIHUM T€HOTHIIOM Y 66 Ta mumioigaux pociuH S22 ta R35. 3adikcyBamu
TaKOXK, 3MEHIIECHHS KITBKOCTI TIFOKO3UIB (IIABOHOIAIB Y JUILIOIAHOI POCITHMHA
G/D12-2a. 3miHu y BiTHOCHOMY BMICTi TIIIOKO3WAIB ()IABOHOIAIB BimOyBamucs
3a paxyHok Fr ta Fe ¢pakuiit. Taky pi3Hy peaxiilo MOXXHA MOSICHUTH TUM, L0
st pocnuH G/D12-2a, mo moxoxasath 3 octpoBa [anminges, (MOHITOpHHroBa
nonyisinis D12), taka no3za Y®-A, MOXINBO, € HE CyTTEBOIO. Y BCIX POCIUH
BiIOyBaJIOCS IOCTOBIPHMH PICT KIJBKOCTI BCIX BHBYEHHX MIrMEHTIB Micis
ompominenuss Y®-A pocnuu D. antarctica in vitro. Haiibineim npoayKTuBHEM
BUSIBUBCA TPHUILIOiA Y66: BMICT XI0podiniB A i B B mHcTKaxX mi€l pociuHu 3pic
BTPUYi, a BMICT KapOTHHOINIB - y 3,5 pas3u. L1 pocnuHa, 0oueBUIHO, Ma€e OiIbIT
MOTYXHUH (POTO3aXHUCT.

B Y®-A Ha pi3Hi T€HOTHIH CBITYUTH HPO TETEPOTEHHY PEAKIIiIo
D. antarctica 3a mOCHiKCHMMH TOKAa3HHKaMH, U0 Y3TO/UKYETHCS 3
pe3ynbTaTaMM HANIMX MONEpelHiX Jociimkenb, (Miprota Ta iH., 2016,
Navrotska et al., 2018).
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THE SCHEME OF INTERNATIONAL SCIENTIFIC OBSERVATION OF
CCAMLR AND ITS ROLE IN REPLENISHING THE BASE OF
SCIENTIFIC DATA, AS WELL AS THE ORGANIZATION OF THE
CONSERVATION AND RATIONAL USE OF MARINE LIVING
RESOURCES OF THE SOUTHERN OCEAN

L. Pshenichnov

Institute of Fisheries and Ecology of the Sea, Berdyansk, Ukraine,
Ikpbikentnet@gmail.com

The Commission for the Conservation of Antarctic Marine Living Resources
(CCAMLR) began its activities in July 1982. The main objectives of the
Commission are the conservation and rational use of Antarctic marine living
resources. To achieve these goals, the Commission facilitates a comprehensive study
of the marine living resources of Antarctica and its marine ecosystem.

The main mechanisms contributing to this include the CCAMLR Antarctic
International  Scientific Observing System, which determines the order of
international scientific observations on Antarctic marine living resources (fish,
invertebrates, and also birds and mammals, whose life cycle is inextricably linked to
the marine environment).

At present, the CCAMLR International Scientific Observation System
performs, inter alia, such important functions as: supervise the implementation of
CCAMLR Conservation Measures on ships performing fishing operations in the
CCAMLR regulation area; determine the possible impact of the fishery on the target
species and by-catch species; collection of field and biological material for the
CCAMLR database; collection of field and biological material for the national
database.

Scientific observers on board vessels conducting scientific research or
fishing for marine living resources are responsible for observing fishing activities and
submitting reports on fishing activities, including biological observations of target
species of fisheries, species of by-catch in fisheries, and the interaction of fishing gear
with seabirds, and marine mammals in the Convention Area in the light of the
objectives and principles of CCAMLR.

The work of national and international scientific observers from Ukraine is
coordinated by the Institute of Fisheries and the Ecology of the Sea (IREM).
Scientific observers are nominated from among the experienced scientists of the
Institute, who individually prepare for scientific observations and are instructed by
national technical coordinators in accordance with current guidelines, Conservation
Measures, recommendations of the Scientific Committee and the Commission.

Regular scientific observations carried out in Antarctica by Ukrainian
scientists on Ukrainian and foreign fishing vessels, contribute greatly to the scientific
work of the Commission. The Scientific Committee has repeatedly noted the high
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quality of scientific data collected by highly qualified scientific observers from
Ukraine. Over the years, scientific observers from Ukraine were invited to perform
the duties of international scientific observers to the vessels of Australia, Russia,
Spain, United Kingdom, and South Korea. In the last season our scientists carried out
scientific observations on 12 vessels of three countries fished for fish and Antarctic
krill in the CCAMLR area.

In the last fishing season, three Ukrainian vessels carried out research
surveys, during which, apart from standard scientific observations, they collected
plankton samples using plankton nets, collecting oceanographic data using deep
water sounding devices, collecting fish tissue for genetic and biochemical analyzes,
collecting data on parasitology, electronic monitoring of the work of a scientific
observer during tagging of toothfish, etc.

VJIK 639.2.001.5(269)

CXEMA MIKHAPOJAHOIO HAYKOBOI'O CIIOCTEPEKEHHS
KKAMUIP TA ii POJIb ¥ IOMOBHEHHI BA3H HAVKOBHX JAHHX,
A TAKOX OPIFAHIBALII OXOPOHU TA PALIIOHAJIBHOI'O
BUKOPUCTAHHS BOAHUX BIOPECYPCIB IIBJAEHHOI'O OKEAHY

JI. TTwenuunos

Incmumym pubnoeo eocnodapcmea ma exonoeii mops (IPEM), beposmucok,
Vipaina, lkpbikentnet@gmail.com

Komicist 31 30epekeHHS MOpPCHKHX JKHBHX pECypciB AHTapKTHKH
(KKAMJIP) modvana cBoO AisUTbHICT 3 jumist 1982 poky. OCHOBHHMH IISIME
Kowmicii € 30epexeHHs 1 palioHaJbHe BHKOPHCTaHHS MOPCBKHX JKHBHX DPECYpCiB
Asnrapkruku. [{ns yoro Kowmicis cripusie poBeieHHIO BUBUYEHHSI MOPCHKHX JKMBHX
pecypciB AHTApKTUKH Ta QHTAPKTHYHOT MOPCHKOT €KOCHCTEMH.

VYV umcnmi OCHOBHMX MEXaHi3MiB, SIKi LbOMY CHPHSIOTB, CIIJ] Ha3BaTH
CucreMy MDKHapOIHOTO HayKOBOTO crioctepexkeHHs B AHTapkruii KKAMUIIP, ska
BH3HAYAE TOPSIOK MDKHAPOJHUX HAYKOBHX CIIOCTEPEXEHB I0JI0 MOPCHKHX KHUBHX
pecypciB AHTapkTHKH (prO, 0e3XpeOeTHHX, a TaKoXK ITaXiB 1 CCaBIiB, KUTTEBUN
LUK SIKKX HEPO3PHBHO TOB'SI3aHUI 3 MOPCHKIM CEPEIOBHUIIIEM).

B pmammii wac CmcremMa MDKHApOZHOTO HAyKOBOTO —CIOCTEPEXKEHHS
KKAMJIP BuKOHye, 30KpeMa, Taki BaXIMBI (YHKIi, SK: CIOCTEpeXKEHHS 3a
BUKOHaHHAM 3axoniB mo 30epexenHro KKAMIIP Ha cynax, IO BHKOHYIOTH
NpoMHCIIOBI omepariii B 30Hi perymoBanHs KKAMJIP; Bu3HaueHHS MOXIIMBOIO
BIUIMBY TPOMHCIYy Ha NOMyJsuil LiTbOBOrO BHAY 1 BHAIB IpuioBa; 30ip
MPOMHUCIIOBOTO 1 OiooriyHoro Marepiany st 6asu ganunx KKAMIIP; 30ip
MPOMUCIIOBOTO 1 G10JIOTTYHOr0 MaTepiary Jis HalllOHaJIbHOT 0a3u JaHHX.

OGOB'SI3KOM HAyKOBHX CIIOCTEpiradiB Ha OOpTy CyleH, sKi HPOBOIATH
HAyKOBI JOCII/DKEHHS a00 TPOMHUCET MOPCHKHX JKHBHUX PECYPCIB, € CHOCTEPEIKEHHS
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3a MPOMHCIIOBOIO MISUTGHICTIO Ta TOJAHHS 3BITIB IPO HPOMHCIOBY AiSUIGHICTB,
BKJIIOYAIOYX O10JIOTiUHI CIIOCTEPEKEHHS 3a IUTBOBUMH BUAAMU MPOMHUCIY, BUIAMU
MPUJIOBA TIPH MPOMHMCITI, & TAKOXK B3a€MOI1 3HAPAIb JOBY 3 MOPCHKUMH MTaXaMH, 1
MOPCBKUX CCaBIiB B 30Hi ii KonBeHmii B cBiTi 1ineit i npuxnumisa KKAMIIP.

PoGoTy HamioHaTPHMX 1 MDKHapOAHHMX HAYKOBHX CIIOCTEpiradiB Bif
VYxpainu koopaunye [HCTHTYT prOHOrO rocmomapctsa i exonorii mMopsi (IPEM).
HaykoBi crioctepiradi npu3HadaroThCs 3 YHCIa JOCBiMIeHNX HaykoBLiB IPEM, ski
IHAMBIyaJbHO TOTYIOTECS IO HAyKOBHX CIIOCTEPEKEHHb 1 IHCTPYKTYIOTBCS
TEXHIYHIMH KOOpJIMHATOpaMH HAayKOBHX CHOCTepekeHb Bin Ykpainu B KKAMIJIP
BIAMIOBIZTHO 10 OTOYHUX IHCTPYKILiH, 3axonaMu 1o 30epexeHHI0, PeKOMEHIALISIMU
Hayxosoro Komirery i Komicii.

PerymsapHi HayKoBI  CIOCTEpPE)KCHHsS, TpoBeIeHI B  AHTapKTUL
YKpaiHCBKMMH BYCHMMH Ha BITYM3HSHUX 1 3aKOPAOHHMX IPOMHCIOBHX CyHax,
TIPUBHOCATh 3HAYHWH BHECOK y HaykoBy pobory Kowicii. Haykosuii Komirer
HEOJTHOPA30BO HArOJIONIYBAB Ha BHCOKIM SKOCTI HAyKOBOI'O Matepialy, 3i0paHoro
BHCOKOKBaJTi(hiKOBAaHIMH HAayKOBHMH CHOCTepirauaMu Bif YKpaiHH. Y pi3HI poku
HAyKOBI criocTepiradi Bif YKpaiHW OynaM 3ampolleHi i BUKOHAHHS OOOB'SI3KiB
MDKHApOJHHX HAYKOBHX cHocTepiradiB Ha cynmax Ascrpanii, Pocii, Icmanii,
Bemmko6puranii, [liBnennoi Kopei. Tinpku 3a ocransiii ce3on 2019 poky Haykosi
CIIOCTEPE)KCHHS HAIIMMU BUCHUMH OYIIM BUKOHaHI Ha 12 cymax TpboX KpaiH, IO
BHKOHYIOTh IPOMHCEN PUOM 1 aHTAPKTUYHOTO KPWIS B 30HI BiIHOBITAIBHOCTI
KKAMJIP.

B ocraHHROMY IIPOMHCIIOBOMY CE€30HI TPH YKPaiHCHKUX CyJHa BUKOHYBAJIN
JOCHIHI 3WOMKH, MiJ Yac SKMX, KPiM CTaHZAPTHUX HAYKOBHX CIOCTEpPEKEHb,
TIPOBOMBCS 30ip IUTAHKTOHHUX IPOO 3a JONOMOIOI0 IUIAHKTOHHHX Mepex, 30ip
OKeaHOTpa(igHNX JaHUX 32 JOTIOMOTOO TPWIIAIIB TITHOMHHOTO 30HIyBaHHS TOBIII
BOJIM, 30ip TKAaHMH PUO /Il TEHETUYHOTO 1 010XIMIYHOTO aHawTi3iB, 30ip JaHHUX MO
Mapa3UTOJIOTi, EIIEKTPOHHNI MOHITOPHHT 32 pOOOTOI0 HAYKOBOTO CIIOCTEpiraya I
Yac Mi9eHHS KIMKAdiB Ta iH.

UDC 597.58 (269)

ICHTHYOFAUNA OF THE HIGH-LATITUDE SEAS OF THE INDIAN
OCEAN SECTOR OF THE SOUTHERN OCEAN. HISTORY OF
RESEARCH AND FISHING

L. Pshenichnov

Institute of Fisheries and Ecology of the Sea, Berdyansk, Ukraine,
Ikpbikentnet@gmail.com

A feature of the ichthyofauna of the high-latitude seas of the Indian Ocean
sector of the Southern Ocean is their endemism. Most species of Antarctic shelf fish
do not occur north of the Antarctic divergence zone. Studies of the high-latitude seas
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of the Southern Ocean by ichthyologists and hydrobiologists were limited to natural
factors: winter frosts of the polar night and ice conditions. Comparisons of the
ichthyofauna of the Cosmonauts seas, Lazarev, and the Cooperation are given.
Despite the homogeneity of the species composition of fish (almost all fish species
have a circumpolar distribution), each of the seas has its own ichthyo-valuable
features.

In the Cosmonauts Sea, the spiny icefish (Chaenodraco wilsoni) was the
most widespread species. This species was represented by a quasi-isolated quasi-
constant population. Its structure and the relationship of fish populations to other
species in this sea have been rather well studied. The main parameters determining
the constancy of the icefish population (constancy of its life cycle within the sea)
were the coastal western current, the configuration of the coastline within the sea and
the limitation of the sea to two far-distant north peninsulas. The spawning
characteristics of this species are well studied. The fishery of this species in the
Cosmonauts Sea was conducted from 1985 to 1990. During the season, bottom
trawls caught up to 12000 tons.

In the Cooperation Sea, the ichthyofauna biomass basis was represented by a
blunt scalyhead (Trematomus eulepidotus). On the shelf of the sea, this species was
fished by fishing vessels in 1989 and 1990. During the season, two large-tonnage
vessels were caught about 2000 tons, and the biomass of the accumulations was
estimated at 15 thousand tons. Antarctic krill (Euphausia superba), ice krill (E.
crystallorophias) and fish - juvenile antarctic silverfish (Pleuragramma antarcticum)
served as the basis of the feeding. The peculiarities of laying eggs with this species in
the cavity of glass sponges are noted.

In the Lazarev Sea, the basis of the ichthyofauna biomass was gray notothen
(Lepidodnotothen kempi). The catch of this species was not more than 1000 tons. The
research and assessment of biomass was hampered by the severe ice conditions of
this sea and a large number of large icebergs of the coast of the Queen Maud Land,
breaking away from the Lazarev Ice Shelf.

Icebergs have a special influence on the structure of fish populations on the
shelf of the high-latitude seas of the Antarctic. Icebergs grounded to the depths of
300-400 meters serve as plankton batteries and, accordingly, plankton-feeding fish.
The plowed bottom of icebergs serves as a summer gathering place for the near-
spawning spiny icefish and other species of fish of the bottom-pelagic complex.
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IXTIOPAYHA BUCOKOIIMPOTHUX MOPIB IHIOOKEAHCHKOI'O
CEKTOPA TIBJEHHOIO OKEAHY. ICTOPISl JOCJIKEHb I
MPOMHUCJTY

JIL ITwenuunos

Inemumym  pubnoeo eocnodapcmea ma exonozii mops (IPEM), beposucek,
Vipaina, lkpbikentnet@gmail.com

Oco0nuBicTIO  iXTio)ayHH BHCOKOIIMPOTHUX MOpPIB [HIOOKEaHCHKOTO
cekropa IliBmeHHOro okeaHy € iX eHgemisM. Binpmiicts BumiB pub mienbohy
AHTapKTH/IM HEBIZIOMI Ha MiBHIY BiJl 30HA AHTApPKTHYHOI JIMBEPreHIIiL.

JlocrmimKeHHsT BUCOKOIMPOTHUX MopiB [TiBaeHHOT0 OkeaHy iXTionoramu i
rigpobionoraMi 0OMEXyBaJIMCS NPUPOAHUMHU (HaKTOpPAMH: 3UMOBHMH MOPO3aMH
MOJISIPHOT HOYi 1 JTbOZOBMMH yMoBaMH. HaBemeHO MOPIBHAHHSA iXTioayHH MOpiB
Kocmonagris, Jlazapesa, CriBapy»kHOCTi. He3Baxkaroun Ha OZHOPIIHICTE BHIOBOTO
cxagy pub (MpakTUYHO BCl BHAW PHO MAIOTh IMPKYMIIOJSIPHE TOLIMPEHHS), B
KOYKHOMY 3 MOPIB € CBOI iXTIOIIEHHI OCOOJIMBOCTI.

VYV wmopi KocMoHaBTIB HaWOLIBII MacoBMM BHIOM Oyia YOTHpHIAIa
Ginokposka (Chaenodraco wilsoni). Ileii Bun OyB mpejcraBieHHil KBasi-
130JIbOBAHOI0  KBa3i-IIOCTIHHOIO ToOMmyJsiiieo. Byma nocurs noOpe BuBYeHa il
CTPYKTypa i B3a€MOBIJHOIICHHs PHO MOMYJMAL[i O iHIIMX BHIIB B I[bOMY MOPI.
OCHOBHMMHM TIapaMeTpaMH, IO BW3HAYAIOTH CTANICTh OISl OiIOKpIBKA
(cTaiicTb i KHUTTEBOTO IUKIY B MEKax Mops), Oynu mpubepexHa 3axigHa Tedis,
KOH(Qirypamis OeperoBoi JiHIi B pamMKax MOpsS 1 OOMEXEHHI MOps IBOMa
BOCTPOBAMH, IO JATIEKO BUIAIOTHCS Ha MiBHIY. OcOOIMBOCTI HEPECTY IHOTO BUIY
no6pe BuByeHi. [Ipomucen mporo Buy B Mopi KocMonaBTiB npoBoausces 3 1985 mo
1990 poku. 3a ce30H AOHHMMHU TpajiaMu BuioBmroBam g0 12000 TonH. Y Mopi
CHiBIpy)XHOCTI OCHOBY OioMacu ixTioayHH TpEICTaBUB JIyCKaTUH TpeMaToM
(Trematomus eulepidotus). Ha mienndi Mopst 11eii BUI OCBOIOBABCS MPOMHCIOBUMHU
cymamu B 1989 1 1990 pokax. Byno BuoBIeHO 3a ce30H TBOMa BETMKOTOHHAKHUMU
cyaamu ONHM3BKO 2 THCSY TOHH, a Oiomacy ckymieHb Oyno omiHeHo B 15000 ToHH.
OCHOBOIO XapuyBaHHsS TpeMaroMma CIyXWix aHrtapktuaauii xpwis (Euphausia
superba), mimmigauit kprts (E. crystallorophias) i puba - ceronerku antapkTiaHOL
cepebpsiaku (Pleuragramma antarcticum). BimsnadeHo ocoGIMBOCTI BifKIIamaHHS
iKpH LIMM BHJIOM B MOPOXKHMHI CKILIHHX TyOok. Y Mmopi JlazapeBa ocHoBy Giomacu
ixrioayHu craHoBma cipa HototeHis (Lepidodnotothen kempi). Buios 1iporo BiIy
ckinaB He Outbire 1000 ToHH. JIOCIIDKEHHSAM 1 OIUHIN OiOMAacH 3aBajkalld BaXkKi
JIBOZIOBI YMOBH IIbOTO MOpsI i BEJMKa KUJIbKICTh BENHKUX aiicOepriB y30eperoKs
3emmi KoponeBn Mop, siKi BiIKOJTIOIOTECS Bil 1enb(hoBOro npojoBrka Jlazapesa.
Oco0nuBHii BIUIMB Ha CTPYKTYpy MOMyJBINid prd Ha menb(i BHCOKOIIMPOTHHX
MOpiB AHTapKTHKH MalOTh aiicOepru. AicOepry, Mo CTOSTh Ha MiJMHI, TTHOWHA
300-400 ™ertpiB, CIYTYIOTh aKyMyJSTOpaMH IUIaHKTOHY it puO, sSKi HHEM
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XapuyroThesl. «30paHe» akcOepraMu JHO CIY)KHTh MICIEM JITHBOTO CKYITIECHHS
MICITHEPECTOBUX YOTHPUIANIUX OUIOKPOBOK Ta IHIIMX BUAIB PHUO MPHUIOHHO-
TMEJariyHoro KOMILIEKCY.

UDC 577.112.7:612.115

PEPTIDES DERIVED FROM THE TISSUES OF HYDROBIONT OF
THE ANTARCTIC REGION AS THE SUBSTANCES FOR
TREATMENT OF OBESITY INDUCED METABOLIC DISORDERS

N.G. Raksha, A.Y. Yurchenko

Taras Shevchenko National University, ESC Institute of Biology and Medicine,
Kyiv, Ukraine, nkudina@ukr.net

As far as there is a lack of modern therapies and effective inexpensive
drugs to prevent the obesity progress, the search for new approaches and the
development of new medicines, that characterized by effective preventative and
therapeutic action and that are safe in case of their continual use, is a promising
direction for the research. One of the perspective trends of the prevention and
treatment of the most important lifestyle diseases is the use of the medicines
based on biologically active substances, particularly peptides.

Enzymatic hydrolysis of tissue hydrobionts was performed to obtain the
fraction of peptides with molecular weight ranging from 0.5 kDa to 5 kDa. Our
findings on the rat model of the diet-induced obesity provide preliminary
indication that peptides derived from tissue of hydrobiont of the Antarctic region
normalize the metabolic parameters under obesity development. The results of
the study show the ability of the peptides derived from tissues of the Antarctic
hydrobionts to affect the obesity development caused by the consumption of
high-calorie food. The peptides administration has reduces the amount of the
consumed food per day, which accompanied by the loss of the weight and body
mass index compared to the same parameters for the animals on the high-calorie
diet. The peptide fraction derived from tissue of Antarctic hydrobiont has
beneficial effects on the diet induced obesity in the rats through influence on
oxidative status, development of inflammation and disorders of serotonergic
system - key pathogenic mechanisms of obesity-associated metabolic
disturbances. The peptide fraction exerts a protective effect on activity of the
antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase and
reductase), reduces the level of oxidative modification of proteins (aldehyde-
and ketonephenylhydrazones), lipid peroxidation products (conjugated dienes,
thiobarbituric acid reactive substances, Schiff bases), and preserves the level of
total, protein and non-protein sulfhydryl groups.

This positive effect is most likely mediated by peptide-induced
regulation of cytokines profile that, in turn, helps to prevent inflammation
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development in the obese animals. It has been established that the peptide
fraction administration leads to normalization of cytokine level. The decrease in
the proinflammatory cytokines concentration in the animals, which received the
peptide fraction, has been observed.

Supplementation with the peptide fraction also results in modulation of
the peripheral serotonergic system in the obese rats. Certain normalizing effect
of the peptides administration on the peripheral system was observed,
particularly, the decrease in serotonin level and the slight increase in monoamine
oxidase activity. The significant increase in the concentration of tryptophan level
in the group of animals receiving the peptide fraction may be due to the
admission to the body of this amino acid as the peptide component. According
to our results, peptides derived from tissue of marine hydrobiont could be a
promising therapeutic agent in the treatment of obesity and its related
complications.

YIK 577.112.7:612.115

HOEINTHINA, OJEPXAHI 3 TKAHUH T1APOBIOHTY
AHTAPKTUYHOI'O PETIOHY, SIK HNOTEHHIMHUN 3ACIb
KOPEKIII METABOJIYHUX [IOPYIIEHb 3A PO3BUTKY
OKUPIHHSA

H.I'. Paxwa, A.FO. IOpueHnko

HHIL] «lncmumym  6ionocii ma meduyunuy, Kuigcokuti HayionanvHuil
yuieepcumem imeni Tapaca [lesuenxa, Kuis, Ykpaina, nkudina@ukr.net

Cepen  cyyaCHHMX CBITOBHX TCHJCHIH B 0oO0NacTi JiKyBaHHS
3aXBOPIOBaHb, OOYMOBICHUX METaOONIYHUMH MOPYIICHHSIMH Pi3HOTO CTYIEHIO
TSDKKOCTI, MOYKHA BUJIUTUTH TTOCWJICHHS BUKOPHCTAHHS NpenapariB Ha OCHOBI
MPUPOJHUX OIOJOTiYHO aKTUBHUX PEYOBHH, Y TOMY YHCII I HENTUAIB SK
e(eKTHBHUX 3aC001B JOMOMDKHOT Tepartii.

Mertoro  nocrmimkeHHs Oyiao TpoaHaNi3yBaTH BIUIMB  MNENTHIIB,
OJIepKaHUX 3 TKAHWUH TigpoOIOHTY AHTapKTUYHOTO PETiOHY, Ha PO3BHTOK
OXHUpiHHA. Y XOHi TPOBEAEHHWX IOCHiIKeHb Oyno MimiOpaHo yMOBH st
(epMEHTAaTHBHOTO TigpoJi3y OIMKIB TKaHWH TiApOOIOHTY AHTapKTHYHOTO
perioHy, M0 [JO3BONIMJIO oOJepkaTd (pakiil0 MNeNnTHAIB y Jiarna3oHi
Monekymsipaux mac Bix 0,5 k/la 1o 5 x/la. BBenenns mypawm, mo nepeGyBanu
HAa BHCOKOKAIOPIWHIN [ieTi, ¢pakiii MNenTHIiB BOPOJOBX 5 TIKHIB
00yMOBITIOBAJIO 3HIDKCHHSI MacH Tijla TBApUH, KiJIBKOCTI CIIOKMTOTO KOPMY Ta
IH/IEKCY MacH Tijla y TIOPiBHSHHI 3 TTOKa3HHUKAMH y TPYIIi TBApUH 3 OXKHUPIHHSIM.
3a BBeIEHHs MENTHAIB CIIOCTEpirajgacs HOpMaii3alis HU3KH MMOKAa3HUKIB, IIO
CIIYTYIOTh IPEAUKTOPAMU PO3BHTKY CTaHY iHCYJIiHOPE3HCTEHTHOCTI, 30Kpema,
Oyn0 BHSBICHO 3HIDKECHHS KOHIEHTpAlil TIIFOKO3H, PIBHS INIIKO3HJIBOBAHOTO
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reMoryio0iHy Ta MiABUINEHHS BIHOCHOTO BMICTY IHCYJiHY Yy HOpIBHSHHI 3
pe3ynbTaTaMi y TPyMi TBapHH, IO NepeOyBajdl Ha BHCOKOKATOPIHHIM MAi€Ti.
BpaxoByroun TicHMH MeTa0OMIYHMH 3B’S30K MATOTEHE3y OKUPIHHA 3
OKCHIATUBHHUM CTaTyCcOM, peaji3amis BHABJICHUX HaMH €(EeKTiB YaCTKOBO MOXKe
Oyt TOB’sA3aHa 13 3JATHICTIO TMENTWAIB BIUIMBAaTH Ha  3arajJbHUM
MPOOKCHUIQHTHO- AHTHOKCHIAHTHUH OajaHC, IO BHSBIUIOCS Y 3HIDKCHHI Y
CHpOBATI[i KPOBI TBapHH BIJHOCHOTO BMICTYy TIPOAYKTIB II€PEKHCHOTO
OKHCHEHHS JIMiJiB, KapOOHITbHUX IPOAYKTIB OKHCHIOBAJIBHOI Moamdixarii
OINKIB Ta MiABUINEHHI Y CHPOBATIi KPOBI BMICTY 3arajJbHUX CYJIbQTiAPHIEHUX
rpyn. 3a3HaueHi 3MiHM BigOyBamucs Ha (OHI HOpPMami3alii aKTHBHOCTI
KJIIOYOBHX (PEpPMEHTIB aHTHOKCHAAHTHOTO 3aXUCTY CYNEPOKCHAIMCMYTA3H Ta
katanasu. [lopsn 3 UM BigMIdYanocs 3HIDKCHHS KOHIEHTpALl NMpo3anaibHUX
murokinie  IL-1B, IL-6, IFN-y, TNF-o Ta mnigBUIUeHHS KOHIEHTpail
anTm3anagbHOro 1mTokiny IL-10. JlomaTkoBMM MexaHi3MOM  peajizarmil
BUSIBJICHOTO HaMH e(eKTy INENTHIIB 3 TKaHUH Tigpo0ioHTY AHTapKTHYHOTO
periony Moxke OyTM IX 34aTHICTh BIUIMBaTH Ha  (YHKLIOHYBaHHS
CEpPOTOHIHEPTIYHOI CHCTEMH, sKa Oe3IocepefHbO 3alydeHa Yy perynsiLiio
Xap4OBOi OBEIIHKH.

Opepkani y XOAiI JOCHIIKCHHS  pe3ylbTaTd OOIPYHTOBYIOTHh
IOUUTBHICTD ~ BUKOPUCTAHHS  HENTHIIB, OIEpXKaHUX 3  TigpoOioHTY
AHTapKTHYHOTO pErioHy, M CTBOPCHHSA Ha iX OCHOBI (papMaKoJOTiYHHX
npenapariB npodiTakTHYHO-TIKYBAIBHOT [il, G10JIOTIYHO aKTHBHHUX T00ABOK YU
(YHKIIOHATPHUX TIPOAYKTIB XapuyBaHHSI.

UDC 022:2008: 34.15.31/34.25.38/34.27.50

THE IMPACT OF MONITORING FOR VIRAL DISEASES IN MARINE
FISH SPECIES

Yu.P. Rud'?, L.P. Buchatsky?

nstitute of Fisheries, National Academy of Agrarian Sciences of Ukraine, Kyiv,
Ukraine, rudziknew@ukr.net

2Taras Shevchenko National University, ESC Institute of Biology and Medicine,
Kyiv, Ukraine

Aquaculture and fishery production in Europe is responsible for the
employment of 100,000 people, generating an annual turnover of 7 billion EUR.
However, the outbreaks of disease in farmed and wild fish species can cost the
sector up to 20 % of its production value. Viral diseases are playing one of the
roles as a limiting factor in fish production and causing heavy mortalities in both
hatchery and wild populations thus affecting profit negatively. The best ways to
deal with viral diseases are to provide appropriate diagnosis, consequently to
analyze the epizootic risks and to prevent infectious outbreaks.
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A number of serious viral diseases in fish are notifiable diseases listed in
EU legislation. No efficient treatment or vaccines exist for these diseases and
their control is critical. Due to close contact with surrounding water the inter-
dependence between wild and farmed fish as well as the epidemiology in fish
wild livestock is challenging. The identification and characterization of the viral
diseases should be provided due to increasing of recent technologic advances
and expertise in the aquatic veterinary field.

The main objective of our research is to establish the surveillance
procedures for fish viral diseases using molecular approaches in line with the EU
animal health strategy. The research addresses this problem by developing and
implementing promising innovative testing that will be achieved and
demonstrated during continues investigations of marine fish samples from both
the Black sea and any other sources as well. Our research will bring together
researchers on fish biology and pathology who all shared one main interest: the
health of fish livestock.

YIK 022:2008: 34.15.31/34.25.38/34.27.50

BAXKJ/IMBICTD MOHITOPUHI'Y BIPYCHHUX 3AXBOPIOBAHb VY
MOPCBKHUX BUAIB PUB

[0.11. Pyou*? JLII. Byuayvuii?

Ynemumym pubnoco 2ocnodapcmea HAAH — Yipainu, Kuis, Yxpaina,
rudziknew@ukr.net

2HHI] «Incmumym 6ionoeii ma — meduyunu» Kuigcvkozo nayionansnozo
yuigepcumemy imeni Tapaca Illesuenxa, Kuis, Ykpaina

VY pubHiil iHxycTpii €Bpomnu 3aifHsaTo npubmmsno 100 000 mroxed 3
npubnmm3HuM OromkeroM y 7 wmipa. €Bpo. OnHAaK HacliKM BHHHKHEHHS
3aXBOPIOBaHb y OLTBIIOCTI BUAIB pUO MOXYTh KOIITYBaTH ceKTopy 10 20% Bix
BapTOCTi MPOAYKIil. XBopoOH puO BiAIrpaloTh OJHY 3 BaXIMBUX poOJeil sK
oOMeXyBanbHUI (akTop y BUPOOHHITBI pHUOM 1 BUKIMKAIOTH BEJIHKY
CMEpTHICTh, 0COOIMBO B paHHBOMY Billi, II0 HETaTHBHO BIUIMBAE Ha MPUOYTOK.
Haiikpamuii cnoci6 Oopotucs 3 xBopoOamu - 3amoOiraHHs iH(eKIiiHEM
cnanaxam. KpiM Toro, HEoOXiHO TNPOBOIWTH MPABWIGHY [iarHOCTHKY Ta
€KOHOMIYHO MPUIHATHI METOIU MPOQIAKTHKH Ta JTIKYBaHHS.

Bararo HeOe3ne4yHUX BipyCHHX 3aXBOPIOBaHb y pHO, WO MiIArarTh
peTelbHOMY MOHITOPHHTY, 3a3HadeHi y 3akoHozaBcTBi €C. He icnye
e(eKTUBHOTO JIKYBaHHS a00 BakIMH Ui IIMX 3aXBOPIOBaHb, i iX KOHTPONb €
000B’sSI3KOBUM JUIsl 3armobiranHs crnanaxiB iH¢ekuiil. Yepe3 TICHUI KOHTakT 3
HAaBKOJIMIIHIMHA BOJAMH, B32a€MO3AJICKHICTh MK MPHUPOJHOI Ta BHPOLICHONO
puboOr0  COpUYWHSE CKIAAHY CM300THYHY CHTYallilo B  PUOHHUITBI.
InenTudikamis Ta XapaKTepUCTHKAa BIPYCHHX 3aXBOPIOBaHb IIOBHHHA OYyTH
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3a0e3nedeHa 3aBISKH 301TBIICHHIO CYyJaCHHX TEXHOJIOTIYHHMX JOCSTHEHb Ta
JIOCBiAY B ray3i puOHHUIITBA Ta BETEPHUHApIi.

Haiibinpmn  migxomsummuM — MeTomoM  OOpoTeOM 3 HOIMIMPEHHAM
3aXBOPIOBaHb y puO € 3amobiraHHs HOro BUHMKHEHHIO B MEpIly 4epry, depes
HPOLIEAYPH CIIOCTEPEKEHHS Ta BU3HAUCHHA MOXKIMBOCTEIl 3alpoBaKEHHS
[UTBOBHUX MPO(ITaKTHIHUX 3aXO0IiB.

OCHOBHOIO METOI0 HamMX JOCTIDKEHb € BH3HAYCHHS MIIAXIB
CIIOCTEpEeKEHHS 3a BIPYCHUMH 3aXBOPIOBAHHSMH MOPCHKMX BHAIB pHO 3a
JOIIOMOTOI0 MOJISKYJSIDHHX METOJIB Ta IIPOaHAi3yBaTH MOMJIMBOCTI IX
MOTIEPE/KEHHST Ta TOIIMPEHHS BiAMOBiTHO A0 cTpaterii €C moxo 310poB's
TBapuH. Hame pocmifykeHHS BHpilIye 10 MpobieMy LUIIXOM PO3POOKH Ta
TECTYBaHHS JiarHOCTHYHHX TECT-CUCTEM Ta, TAKMM YHHOM, BUBYCHHS EKOJIOTIl
30yIHHKIB BIpYCHHX 3aXBOPIOBaHb Y MOPCHKUX BUIB PHUO 3 Pi3HUX TEPHUTOPIH, Y
ToMy umcini YopHoro Mmopsi. AmOimiiHa KomaHzma Oynge copsMoBaHa Ha
BUSIBJICHHS B@JKJIMBHX BIPYCHHX IIATOTCHIB 3 METOI0 3arajlbHOTO PO3BUTKY
ICHYIOUMX, aJi¢ 1HOMI HEJOCTAaTHIX abo CyOONTHMAbHHUX JIarHOCTHYHHX
CHCTEM.

UDC 597.2/5.(99)(26).

BLOOD ADAPTATIONS OF ANTARCTIC FISH SPECIES FOR
UNFAVORABLE CONDITIONS OF MARINE ENVIRONMENT

O.L. Savytsky®, D.H. Lutsenko?, K.M. Danilenko®

Institute of Hydrobiology, National Academy of Sciences of Ukraine, Kyiv,
Ukraine

2Institute for Problems of Cryobiology and Cryomedicine National Academy of
Sciences of Ukraine, Kharkiv, Ukraine

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, a_savitsky@ukr.net

At the present time of human development natural ecosystems from
different regions of the Earth have significant changes. The reason of these
changes is direct impact of anthropogenic activity on the ecosystems, its
components, and indirect effect on the biocenosis and habitats of living
organisms (Abdelaal et al., 2018). Global climate change is better investigated in
the regions with minimal direct impact of anthropogenic factors, like Antarctica.
The scientific interest to the physiological adaptation of Antarctic fish survival
strategies has always existed. Mentioned questions are very actual now (O.L.
Savytsky et al., 2017).

The goal of our research was the finding morphological and
hematological differences in Antarctic fish living in the marine environment
around the Argentine Islands. From April 2016 to March 2017 biologists
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processed morphometric and hematology data of fish Channichthyidae,
Nototheniidae and Bathydraconidae families.

In addition, the species Chaenocephalus aceratus and Parachaenichthys
charcoti were caught during the period from April to May and from October to
January, when fish of the Nototheniidae family were caught all calendar year.
The depths of catches ranged from 15 to 35 meters, although according to
references the depth of their habitats is 200 - 700 meters.

The blood of 26 fish that we used in our research was examined using
the Biochemical Analyzer "Reflation Plus". We investigated the next
parameters: hemoglobin, glucose, potassium plasma, urea, uric acid and
amylase. Hemoglobin was more than 5 mg /dl can be determined only from the
Nototheniidae family, in the range from 7.02 to 11.2 mg /dI.

The obtained results confirm the previous assumptions that circulatory
system of researched Antarctic fish has evolutionary adaptations for negative
living conditions in the marine environment. These adaptations are different and
depend from the systematic group. There is the necessity to continue the
research of biology (morphology, range, environmental conditions of habitats,
histological and molecular features of the structure of various tissues, etc.) of the
above species of fish. It is possible that the results will be useful for use in
medicine, theoretical biology, and hydrobiology and so on.

YIK 597.2/5.(99)(26).

AJANITAIII  KPOBI AHTAPKTHYHHUX BHUAIB PUB JO
HECIPUATJIUBUX YMOB MOPCBKOI'O CEPEJOBHUILIA

O.JI. Casuywxuti %, /1.I". Jlyyenxo?, K.H. Janunenxo®

Ynemumym 2iopo6ionozii, HAH Yxpainu, Kuis, Yxpaina

2[ucmumym npobnem Kpiobionozii i xpiomeouyunu, HAH Yxpainu, Xapris,
Vkpaina

$leporcasna yemanosa Hayionanonuti anmapkmuunuii nayxoeuii yenmp, MOH

VYxpainu, Kuis, Yxpaina, a_savitsky@ukr.net

Ha cydacHOMy erami pO3BHTKY JIFOJCTBA CYTTEBHX 3MiH 3a3HAIOTh
NPHUPOJIHI €KOCHCTEMH pi3HUX perioniB mianern (Behera and Vishnu 2011;
Shifley et al. 2014). Llbomy crpusie sik Ge3nocepe/iHiil BIUIMB aHTPOIOTEHHOTO
HAaBAHTAKCHHs Ha eKocucTteMu abo ix okpemi janku (Bradshaw 2012), tak i
orocepelkoBaHa ioro nis Ha OIOIIEHO3M Ta CEepelOBHIIA iCHYBAaHHS >KHUBHUX
oprani3mis (Abdelaal et al. 2018; Hansen et al. 2014). I'no6anbHi 3MiHK KIIiMaTy
ONTHMAJIBHO JOCIIHKYBaimn B Mexax perioniB i3 2006; (Goddard et al. 2017).
Iarepec mo ¢iziomorii mpucTocyBaHHs B CTpaTerii BHKMBAaHHS aHTAPKTHYHHX
BuaiB pub icuysas 3apxmu (Bacila M. et al. 1989; Czikoa P.A., et al. 2014).
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AxTtyanbHi i nutasss 1 3apa3 (O.JI. CaBunekuii Ta iH. 2017). Meroro Hamoro
NOCHIDKEHHA  Oyno  BUSIBICHHA  MOPQOJOTiYHHX Ta  TI'e€MaTOJOTIUHHX
pO30DLKHOCTEH aHTAPKTUYHUX PUO, IO MEIIKAIOTh B aKBATOPii APreHTHHCHKHX
octpoBiB. 3a mepiog 3 kBiTHA 2016 mo Oepesenr 2017 pp. OGiomoramu
Ykpainchkoi aHTapKTU4HOI cTaHLii «AkageMik BepHaacekuii» 0yno o6pobieHo
nani 3a 2016/17 pp. mo mopdomerpii i remarosorii pub pogun Channichthyidae
(28 pub), Nototheniidae (8 pnu6) Bathydraconidae (11pu6). IIpn npomy BuIH
Chaenocephalus aceratus Tta Parachaenichthys charcoti 6ynu BuioBieHi B
Hepiof MpOTSATrOM KBITHS — TPAaBHS Ta JKOBTHS — CIUHS, KOJM IPEICTAaBHUKU
pomuHu Nototheniidae OBUIHCS YIPOAOBXK BCHOTO KAJICHIAPHOIO POKY.
I'muOunn noBy csaramu Big 15 mo 35 MerpiB, Xoua 3a JaHUMH JIiTepaTypu
rbuH iX icHyBaHHA 200 — 700 MeTpiB.

Kpos 26 pub, mo mpuiiMany ydacTh B HAIIUX JOCIIKCHHSIX Oyna
oOcTe)keHa 3 BHKOpPHCTaHHAM OioxiMiuHoro aHnamizatopa «Reflotron plusy.
BuBuanicek Taki mokasHUKH, sk reMorno6in (mg/dl), rimokosa ( mg/dl), xamii
mwiasmu (mval/l), cevoBuna (mg/dl), ceuoBa kucnora (mg/dl) ta aminasa (U/L).
T'emorio6in, mo mnepeumye 5 mg/dl MM 3MOINIM BH3HAYMTH TUIBKH Y
npezncraBuukiB poaudu Nototheniidae, Bin konmeascs Bix 7,02 mo 11,2 mg/dl.
IcHye HeoOXimHICTP TMPOIOBXKEHHS BHUBUCHHs Oiojorii (Mopdouorii, apeamy,
€KOJIOT1YHHX YMOB iCHYBaHHSI, TiCTOJIOTTYHHUX Ta MOJEKYISIPHUX 0COOIHNBOCTEH
OyZOBH Pi3HUX TKaHHUH, TOIIO) BUIECHA3BaHNX BHUIIB pud. LlikaBo BCTAaHOBUTH B
YOMy CEHC aJanTaliifHOro MexXaHi3My OUJIOKPOBHOCTI, SIKI YMHHHMKH 3MOTJIH
3alyCTUTH el MeXaHi3M. SIKi KHMCHEBOTPAaHCIIOPTHI CHCTEMH MpAliOOTh Y
pi3HMX BHAIB PHO i UMM BOHM BiAPI3HSAIOTHCS, OCKUIBKH PHOM MENIKAalOTh B
OJTHUX 1 THX )€ YMOBax.

UDC [574.592:556.551](292.33)

INVERTEBRATES OF THE FRESHWATER BODIES AROUND
AKADEMIK VERNADSKY STATION (ANTARCTIC PENINSULA)

L. Samchyshyna?, O. Savytsky*?, Yu. Gromova?, O. Shevchenko®

IState Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, samchyshyna@uac.gov.ua

2Institute of Hydrobiology, National Academy of Sciences of Ukraine, Kyiv,
Ukraine

31.1. Schmalhausen Institute of Zoology, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

Argentine Islands Archipelago (65°14'17"S, 64°1422"W) is situated on
the north-western part of Antarctic Peninsula. Freshwater objects of Argentine
Islands and nearby territories consist from waterfalls, streams and numerous
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temporary and permanent water bodies. The main goal of the work was the
hydrobiological study of freshwater bodies around Akademik Vernadsky station.

Freshwater zooplankton samples from 14 lakes around Akademik
Vernadsky station were collected in 2016-2017 during the 21% Ukrainian
Antarctic expedition by winterer O. Savytsky. Since most of the lakes were
temporary and quite shallow, 50-100 | of water were filtered through the small
plankton net. Salinity, temperature and conductivity were recorded with a
handheld CTD.

10 taxa were identified to the species or genus level. Hence, we were
able to identify the following taxa:

Rotifera, Monogononta

1. Cephalodella catalina (Miiller, 1786)

2. Epiphanes senta (Miiller, 1773)

3. Eucnlanis sp.

Crustacea, Copepoda

4. Stephus longipes Giesbrecht 1902

5. Harpacticus furcifer Giesbrecht, 1902

6. Amphiascus cf minutus (Claus, 1863)

Acariformes, Oribatida

7. Alaskozetes antarcticus (Michael, 1903)

Acariformes, Endeostigmata

8. Nanorchestes sp.

Trombidiformes, Halacaridae

9. Isobactrus microdens Newell, 1984

Insecta, Diptera

10. Belgica antarctica (larvae)

Nematoda, Collembola, Tardigrada, and other species of harpacticoid
copepods, and mites are still under investigation.

Comparative analysis of species diversity between the studied lakes, and
ecology of some species are discussed.
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UDC 595.34(99)

ZOOPLANKTON STUDIES DURING THE SEASONAL MARINE
EXPEDITION IN CCAMLR AREA 48 DURING THE XXIII
UKRAINIAN ANTARCTIC EXPEDITION 2018-2019 ONBOARD
FISHING TRAWLER MORE SODRUZHESTVA

L. Samchyshyna

State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, samchyshyna@uac.gov.ua

Ukraine is a full member of the Scientific Committee on Antarctic
Research (SCAR) since July 17, 2006. Ukrainian representatives participate in
the activities and research initiatives of the committee, in particular in the
meetings and serve as members of several working groups. The Krill Action
Group (SKAG) is a recently established working group of South Pacific
ecosystem integration and ecosystem dynamics division of SCAR. It is
responsible for collecting scientific data for decision making on krill fishing.
Ukrainian fishing vessel “More Sodruzhestva” conducts annually fishery for
Antarctic krill in the statistical CCAMLR subareas. Thus, in 2018-2019, the
vessel has been trawling for krill in the statistical CCAMLR subareas 48.1 and
48.2. In 2018, besides that, Ukrainian factory trawler “More Sodruzhestva” was
included in the multinational large-scale krill synoptic survey in CCAMLR Area
48. Well known that the Southern Ocean south of the Antarctic Polar Front is a
region of high physical and biological variability (Hempel 1985) there krill,
salps and crustaceans are the main contributors to total zooplankton stock in
relation to both abundance and biomass (Voronina 1998). The recent
multinational large-scale krill synoptic survey was aimed to provide an updated
estimate of the biomass of Antarctic krill (Euphausia superba) used in models to
estimate sustainable yield. Less attention has been paid to other important key
grazers of trophic pathways in the Antarctic pelagic food web, such as copepod
crustaceans. Hence, it was interesting for us to conduct additional project
simultaneously on study of vertical distribution, abundance and species
composition of copepods at the same stations as for krill hydroacoustic survey.

Thus, as a part of the international krill synoptic survey, the National
Antarctic Scientific Center of Ministry of Education and Science of Ukraine has
conducted research program on mesozooplankton studies in the Bransfield Strait
(CCAMLR subarea 48.1) during “More Sodruzhestva” voyage from 13 to 18™
of November 2018. As to suit to the CCAMLR protocol for krill biomass
estimation, staratified epipelagic zones (0-40, 40-100, 100-200 m) were sampled
by WP2 net with opening 0.25 m? and 150 um mesh size and with messenger
operated closing Nansen mechanism in order to map zooplankton biomass and
actual vertical distribution in epipelagic zone. The aim of this study was to
describe the abundance of Antarctic major grazers, herbivorous copepods, and
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estimate their biomass in the region in relation to their vertical and spatio-
temporal distribution as additional data to international survey on herbivorous
krill Euphausia superba.

This study introduces questions of 1) forage competition of key grazers
in the Antarctic epipelagic food web and 2) also to their interactions for spatio-
temporal distribution in response to global climate change.

UDC 598.23:598235.4(99+477)

INVENTORY OF THE BIRD COLONIES IN THE AREA OF
AKADEMIK VERNADSKY STATION

V.M. Smagol*, A.O. Dzhulai?, D.V. Pilipenko?

1. Schmalhausen Institute of Zoology, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, v.smagol@gmail.com

The research covers water area, island archipelagos and coastal line of
the Antarctic Peninsula from S65°31° W64°25’in the South to S65°03° W63°53°
in the North. There was time gap of 7 years between the researches (2011 and
2018), which allows to define tendencies in development of individual colonies
and to make conclusion about success of existence of a given species. The work
itself was carried out during the first half of January, that is in the time when the
stage of brooding ends and the period of hatching starts. As of 2011, 12 nesting
points of Gentoo Penguin (Pigoscelis papua) with total number of 8342 pairs
were found in the region under investigation. Till 2018, quantity of the colony
grew to 14, with total number of 14105 pairs. For seven years, quantity of
nesting points of Adelie Penguin (Pigoscelis adeliae) almost did not change (4
colonies). Instead, total number of the species decreased somewhat: from 3559
pairs in 2011 to 3295 ones in 2018. Number of Chinstrap Penguin (Pigoscelis
antarctica) in united stable locality for nesting also decreased from 26 pairs in
2011 to 19 ones in 2018. Booth Island (S65°04” W64°02) for Chinstrap
Penguins and Green Island (S65°19° W64°09°) for Gentoo Penguins are the
southernmost points of nesting range of the species. Also, 7 colonies of
Antarctic Shag (Phalacrocorax bransfieldensis) were revealed in the region
under investigation. For seven years from 2011 to 2018 total number of the
species in the region under investigation grew from 190 pairs to 299, and in
most cases Antarctic Shag form settlements jointly with Penguins.
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IHBEHTAPU3ALISL  NTAIWIMHUX  KOJIOHIA B PETIOHI
PO3TAINYBAHHSI YKPATHCBKOI AHTAPKTHYHOI CTAHLUI
«AKAJIEMIK BEPHAJICbKHI1»

B. M. Cmazonv', A. O. Iocynaii?, 1. B. ITununenxo®

Ynemumym 300n02ii imeni 11 Ilvanveaysena HAH Yipainu, m. Kuis, Yxpaina
2fleporcasna ycmanosa Hayionanonuti anmapxmuunuti naykosuii yenmp, MOH
Vipainu, Kuis, Yxpaina, v.smagol@gmail.com

JloCnmiDKeHHSIMA ~ OXOIUIGHO —aKBaTopiro, apximejard OCTPOBIB Ta
OeperoBy JiHIIO AHTApPKTHYHOTO MiBOCTPoBa Bix S65°31° W64°25° — Ha miBaHi,
10 S65°03° W63°53” — Ha niBHOYI. JlOCHiPKEHHS MPOBOAWIIH 3 Pi3HMIEIO B 7
pokiB — y 2011 p. ta 2018 p., 10 103BOJISIE€ BU3HAYUTH TCHJICHIII PO3BUTKY
OKpeMHX KOJIOHIH 1 TOBOPUTH MPO YCIHiX iCHYBaHHSA TOTO YW IHIIOTO BHIYy. B
000x BHIaAKax poOoTa 3aliMalia TepIly MNOJOBHHY CIiYHS, TOOTO TEpMiHH
3aKiHYeHHS ()a3W HACHKYBaHHA 1 IOYATKy Mepiogy BHBEACHHS NTALICHST.
Cranom Ha 2011 p. B perioHi mociipkeHb Oyno BusBIECHO 12 noOKamiTeTiB
THi3MyBaHHs  BicmokoBoro minrsima  (Pigoscelis papua), 3arambHOIO
gucenbHicTIo 8342 mapu. Jlo 2018 p. KijbKiCTh KOJOHIN IIBOTO BUIY 3pociia 10
14-tu, 3aranpHOIO uKcenbHiCTIO 14105 THI3MOBUX map. 3a ciM POKIB KUIBKICTh
JOKaNTeTiB THi3nyBaHHs minreina Aneni (Pigoscelis adeliae) mpaktudno He
3MmiHmnacs (4 konowii). HartomicTe 3aranpHa YHCENBHICTH MTaxiB JAEIIO
3menmmnacs: 3 3559 map (y 2011 p.) no 3295 map (y 2018 p.). YucenbHicTs
anrapkrranoro minrsina (Pigoscelis antarctica) B exunomy crabizpHOMY
JIOKANITETi THI3AYBaHHS TaKkoX 3MeHmmiIacs: 3 26 map (y 2011 p.) mo 19 map (y
2018 p.). Octpie byt (Booth I.) (S65°04> W64°02°) — it aHTQpKTHYHOTO
ninreina ta octpi I'pin (Green L) (S65°19° W64°09’) — mist BiCIFOKOBOTO
MiHrBiHA, MOCTAIOTh HAWMIBACHHINIMMHU MYHKTaMHU THI3JIOBHX apeajiB BHIIB.
Takos y perioHi JOCHiIKEeHb BiJMi4eHO 7 KOJOHIH aHTapKTUYHOTO CHHBOOKOT'O
6axnana (Phalacrocorax bransfieldensis). 3aranbpra grcenbHICTh BULY B perioHi
JOCII/KEHb 3a ciM cyMiKHHX pokiB 3 2011 p. mo 2018 p. 3pocna 3 190 map mo
299 map, ski y OLIBOIOCTI BHMAAKIB, (HOPMYIOTH CIHiJIbHI 3 THIBIHAMH
HOCEJICHHSI.
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UDC 79.23; 579.22

BIOSYNTETIC POTENTIAL OF ACTINOMICETES FROM
DESCHAMPSIA ANTARCTICA E. DESV. RHIZOSPHERE FROM
GALINDEZ ISLAND (ANTARCTICA)

S.1. Tistechok!, M.O. Skvortsova?, Y.Y. Mytsyk?, V.O. Fedorenko?,
O.M. Gromyko?, I.Yu. Parnikoza?®

lvan Franko National University of Lviv; Lviv, Ukraine, smu62@ukr.net

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

SInstitute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

Analysis of microbiota from uncharted biotopes is one of the effective
strategies for screening producer of novel bioactive compounds. One of these
biotopes is Antarctica. Today, a lot of messages about microbe diversity of the
Antarctic biotopes are not exhaustive, especially in biotechnology. Bacteria of
the order Actinomycetales, are well known for their ability to produce a wide
range of natural products (antibiotics, ferments, phyto-regulators etc.)

The aim of this research was studying of the biosynthetic properties of
the actinomycetes strains isolated from Deschampsia antarctica E.Desv.
rhizosphere, on the Galindez Island, Argentine Islands, Antarctic. Rhizosphere
samples are collected during 23 Ukrainian Antarctic Expeditions.

43 actinomycetes strains were isolated using different methods of the
pretreatment of rhizosphere samples (direct sowing, phenol treatment and
heating at 100 °C for 60 min) and next growing on the nutrient mediums
(oatmeal agar, amino-starch agar, humic acid vitamin agar and streptomyces
agar). All isolates had properties which are characteristic for actinomycetes
(aerial and substrate mycelium, agarolytic activity and soluble pigments
producing). Actinomycetes isolates were deposited in the Culture collection of
microorganisms — producers of antibiotics of Ivan Franko National University of
Lviv.

For the study of the ability to product bioactive compounds by these
actinomycetes isolates we used wide range of clinical test cultures and
phytopathogens bacteria and fungi. About 20 % of the studied isolates inhibited
the growth of Staphylococcus aureus ATCC 2592 and 2,3 % — Escherichia coli
ATCC 25922. Antagonists for Pseudomonas aeruginosa ATCC 9027, Klebsiella
pneumonia ATCC 13883, Proteus vulgaris ATCC 29905, Candida albicans
ATCC 885-653 not found. Almost 42% of isolates inhibit the growth of at least
one strain of phytopathogenic bacteria (Pseudomonas syringae IMB 8511, P.
savastanoi pv. phaseolicola IMB 4012, Pectobacterium carotovorum IMB 8982,
Xantomonas campestris pv. campestris IMB 8003, Agrobacterium tumifaciens
IMB 8628, Erwinia amylovora MI2). The most active strains were against to P.
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savastanoi pv. phaseolicola IMB 4012 and X. campestris pv. campestris IMB
8003. The half of the actinomycetes isolates had antifungal activity against
phytopathogens fungi Alternaria alternata DSM 1102, Fusarium oxysporum
IMB 54201, Botrytis cinerea IMB 2306. However, none isolate did not inhibit
growth Aspergillus niger IMB 16706.

The ability of strains of actinomycetes to production compounds that
stimulate plant growth was studied. We found almost 35 % indole-3-acetic acid
(IAA) producers in the concentration 160-625 pg/ml. 14 % of actinomycetes
strains were able to solubilize phosphates and 60 % of siderophore producers.
Studying of the fermentative activity showed, that 16,3 % of isolates produce
pectinases, 72,1 % — amylases, 23,3 % — proteases, 46,5 % - lipases. The laccase
producers in studying strains not found. And 18,6 % of isolates are able to
decolorize thiazine dye Azure B.

Thus, the obtained data show a wide range of biological properties of
Antarctic actinomycetes, isolated from D. antarctica E. Desv. rhizosphere on the
Galindez island. This fact indicates the ability to produce various bioactive
compounds. Further genomic and metabolic profiling this isolates will be able to
evaluate their taxonomic position and chemical of the metabolite, which they
produce.

YK 79.23; 579.22

BIOCHHTETUYHHWI MOTEHIIAJI AKTUHOMIIETIB PU30OCOHEPH
DESCHAMPSIA ANTARCTICA E. DESV. 3 0. TAJIHAE3
(AHTAPKTHKA)

C.1. Ticmeuox®, M.O. Creopyoea®, FO.A. Muyux*, B.O. ®edopenxo?,
O.M. I'pomuxo®, LFO. Iapnixoza®>

Ylvsiscoruii nayionanonuti ynisepcumem imeni leana @panxa, Jlveis, Yipaina,
smu62@ukr.net

2leporcagna ycmanosa Hayionanonuti anmapxmuunuti naykoeuii yeump, MOH
VYxpainu, Kuis, Ykpaina

3Iucmumym monexynapuoi 6ionoaii i eenemuxu HAH Yxpainu, Kuis, Ykpaina

AHani3 Mikpo6iOTH yHIKaIbHUX MaJOAOCTIIPKEHUX OIOTOIIB € OAHIEIO 3
e(eKTHBHUX CTpATETiii CKPUHIHTY MPOAYLEHTIB HOBHX Oi0AaKTHBHHX MOJICKYII.
OnHuM 3 Takux 6i0TomiB € AHTapkTHAa. Ha chOro/Hi € HU3Ka MOBIIOMIICHD PO
MiKpoOHe OIiOpi3HOMAHITTA aHTAapKTUYHUX OIOTOIIB, OJHAK BOHH HE €
BUYEPITHUMH, OCOOJIMBO 3 OIOTEXHONOTIYHOI TOYKH 30py. bakrepii mopsmky
Actinomycetales mo6pe BijoMi CBO€I0 3[ATHICTIO MPOAYKYBATH NIMPOKHI
CHEKTp TPUPONHHX OI0OaKTHBHUX MPOAYKTIB (aHTHOIOTHKH, (epMeHTH,
(bitoperynsaTop TOIIO).
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Mertoro nmaHoi poOGOTH OYyJIO BHBYCHHS OIOCHHTETHYHHX BIACTHBOCTEH
aKTHHOMIIeTIB, BHAINeHHX 3 puzochepn Deschampsia antarctica E. Desv. 3 o.
laminges, ApreHTHHCHKI OCTPOBH, AHTapKTUKA. 3pasku puzochepu Binibpani B
xomi 23-1 YkpaiHChKOT aHTapKTHYHOI eKCTIANIII].

3acTocoByrOUM pi3HI MeToauM OOpOOKH 3pas3kiB pusocdepu (TIpsmMuit
nociB, 00po6xa pernonom 1,5% Ta mpoxaproBanHs npotsiroM 60 xB ipu 100 °C)
3 NOAANBIINM BHCIBaHHSM Ha THOXKHBHI cepefoBhINa (BiBCSHE, KPOXMaJbHO-
amiayHe, TyMIiHOBO-BiTaMiHHHMII Ta CTPENTOMIIETHUI arap) BuaiineHo 43 i3oi1tn
3 XapakTepHHMH JUIi AaKTHHOMILETIB MOP(OJIOTiYHUMU  OCOOIMBOCTIMH
(YTBOpEHHSI MOBITPSIHOTO Ta CyOCTPAaTHOTO MILIEJIi0, arapoiTH4YHa aKTHBHICTb,
MPOAYKLIiS PO3UYMHHUX IMIrMEHTIB). AKTHHOMILETHI 130JiTH 30epiraioTbcs B
Komexknii kynbTyp MikpoopraHismiB — mpoayueHTtiB aHtubiotukis JIHY imeni
IBana ®panka.

3maTHICTP BUAUIGHHX aKTHHOMIIETIB CHHTE3yBaTH aHTUMIKpPOOHI
010aKTHBHI CIIOJYKH BHBYAJIM 3 BHKOPHCTAHHSM ILIMPOKOTO KOJA THIIOBHX
IIMTUTAIFHAX 30yJHUKIB, a TAKOX (iTomaroreHHnx Oakrepii i rpu6iB. Bussieno
Mmaibke 20 % awnraronictiB Staphylococcus aureus ATCC 2592 i 2,3 % -
Escherichia coli ATCC 25922. Antaronicris Pseudomonas aeruginosa ATCC
9027, Klebsiella pneumonia ATCC 13883, Proteus vulgaris ATCC 29905,
Candida albicans ATCC 885-653 He BusiBuin. Maitke 42 % i3onaris
3aTpuUMyBalId picT xoya © ofHOro Imramy (IiTONaTOreHHMX OakTepiit
(Pseudomonas syringae IMB 8511, P. savastanoi pv. phaseolicola IMB 4012,
Pectobacterium carotovorum IMB 8982, Xantomonas campestris pv. campestris
IMB 8003, Agrobacterium tumifaciens IMB 8628, Erwinia amylovora MI2).
Haii6inbure Oyso anrarowictis P. savastanoi pv. phaseolicola IMB 4012 i X.
campestris pv. campestris IMB 8003. Maiike M0J0BHHA i30JSITIB  MaH
aHTU(YHraTbHY aKTHBHICTH 010 (iTomatorennux rpudis Alternaria alternata
DSM 1102, Fusarium oxysporum IMB 54201, Botrytis cinerea IMB 2306. B
TOW e 4ac, )KOJIeH ITaM He mpurHigysas pocty Aspergillus niger IMB 16706.
JocimkeHo 371aTHICTh AKTUHOMIIIETHUX 130JIATIB CHUHTE3yBaTH
¢iTocTuMymoBaNbHI  criosykd. Maibke 35 % aKkTHHOMILETIB HpPOIyKyBalH
iH0JTiH-3-0ITOBY KUCJIOTY B KOHIeHTpalii 160-625 mkr/mn, 14 % Oymu 3naTHi
no comobimizanii  dochopy, 60 % mTaMiB CHHTE3yBaIH CHUACPODOPH.
HocmimpkeHHss (pepMEeHTaTHBHOI aKTUBHOCTI BusiBWIO, mo 16,3 % i3omAaTiB
3[IaTHI CHHTE3yBaTH NMeKTuHa3H, 72,1 % - aminasm, 23,3 % - mporeasu, 46,5 % -
ninasu. [IpoayneHTiB maKTa3 cepe AOCTiHKYBaHHUX INTaMiB HE BUSBWIN. B Toi
xe gac, 18,6 % i30114TiB 37aTHI AEKOIOPH3YBATH Tia3nHOBHI OapBHUK Azure B.

[IpencraBneni paHi BKa3ylTh Ha IIUPOKHHA CHEKTp Oi10JIOTIYHUX
BIIACTHBOCTEH aHTAPKTHYHHUX AKTHHOMIIETIB, BHAUICHHX 3 pusochepu
D. antarctica E. Desv. Ha Teputopii 0. ['amiHmes, 0 OYEBHIHO 3YMOBIEHO
3[aTHICTIO MPOJIYKYBaTH BEJMKE Pi3HOMAHITTS 010JIOTiYHO aKTHBHHMX PEYOBHH.
[MTopanbiie reHOMHE Ta MeTaboniuHe MPodiNIOBaHHS LUX i30JSTIB 1aCTh 3MOTY
OIIIHUTH iXHE TaKCOHOMIYHE TIOJIOKEHHS Ta XIMIYHY MPUPOIY METAOOINITIB, SIKi
BOHH CHHTE3YIOTb.
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Antarctic hair grass (Deschampsia antarctica E. Desv.) is a convenient
model for studying the mechanisms of adaptation of the genome to extreme
environmental conditions. It is known that environmental stress factors can lead
to structural changes in the genome, which can be observed when examining
chromosome number and morphology as well as the variation in chromosomal
distribution of molecular cytogenetic markers. The chromosomal polymorphism
of D. antarctica from the Maritime Antarctic has so far been poorly studied.
Therefore, the study of the features of genetic variation of this species at the
chromosomal level is significant in this regard.

We conducted a cytogenetic analysis of D. antarctica plants of 15
genotypes from 6 populations of the Maritime Antarctic, which showed that the
karyotype of most plants consists of 13 chromosome pairs (2n=26), about 3-10
pm in length, i.e. the chromosome number was x=13, that is typical for
Deschampsia species. In the karyotype of plants of DAR12 genotype (Darboux
Island), 1-3 B-chromosomes were observed along with the basic set of 26
chromosomes. The supernumerary chromosomes possessed — distinct
heterochromatic bands in their telomeric regions. FISH-analysis revealed the
presence of telomeric and centromeric bands in the structure of the B-
chromosomes.

Analysis of three D. antarctica plants from Yalour Island showed the
differences in chromosome numbers between them. One plant was diploid and
the other two were myxoploid. In one of the myxoploids, diploid cells formed a
modal class as well as the cells with haploid and triploid chromosome sets were
detected; in the other, modal class were cells with 38 chromosomes, and the
number of chromosomes ranged from 26 to 54. The analysis of DAPI/C-banding
patterns of the 38-chromosome karyotype allowed us to conclude that it was a
triploid possessing a chromosome rearrangement, that was formed as a result of
the fusion of two homologous chromosomes (Robertsonian translocation).

A comparative analysis of the C-banding patterns of D. antarctica plants
showed a similar distribution of C-bands along the length of the chromosomes in
the karyotypes of samples from different localities. Large C-bands were located
in the centromeric and telomeric regions of the chromosomes; a number of small
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and weak C-bands were also found in the interstitial regions of the
chromosomes.

In the karyotype of diploids, FISH-analysis revealed ten 5S rDNA loci
located on five chromosome pairs and four 45S rDNA loci on the short arms of
two submetacentric chromosome pairs. The 5S rDNA loci were smaller and
more polymorphic in size than 45S rDNA loci. In addition, the weak 5S rDNA
sites were localized on the B chromosomes found in the karyotype of DAR12
plant.

Thus, we confirmed that D. antarctica plants from the Maritime
Antarctic has the diploid chromosome number of 2n=26. There were found
previously unknown chromosomal forms of the species such as mixoploids,
triploids, as well as plants with supernumerary chromosomes in the karyotype.
Using FISH-analysis, 10 sites of 5S rDNA and 4 sites of 45S rDNA were
localized in D. antarctica karyotype. The differences in the location of rDNA
loci were found between the plants with diploid and triploid chromosome sets.
There were no differences between them in C-band patterns.

VK [575.22:582.542.11] (292.3)
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Ilyunnk anTapkruanmii (Deschampsia antarctica E. Desv.) e 3pyunoro
MOJIEIITIO IJIsI BUBUCHHS MEXaHI3MIB aJanTarlii FreHoMy 0 €KCTPEMaTbHUX YMOB
3poctaHHs. Bimomo, mo cTpecoBi (aKTOpH HABKOJIHMIIHEOTO CEPEIOBHINA
MOXYTh TIPU3BOJUTH O CTPYKTYPHHX 3MiH T€HOMY, SKi BUSBISIFOTBCS IIPH
JIOCHiDKeHHI 4Ymcna 1 mopdororii  XpoMocoM, a TakoX  MiHJIWBOCTI
MOJICKYJIAPHO-IIMTOTEHETUYHNX ~ MapKepiB.  XPOMOCOMHHH  TONIMOpQi3m
D. antarctica 3 Ttepurtopii MopchKoi AHTapKTHKH JO IBOTO HYacy Maio
BUBYCHHH. 3Ba)KalouM HAa 1€, aKTyaJbHUM € JIOCIIDKeHHS 0co0amBocTel
MiHJIMBOCTi T€HOMY IIbOTO BHY HA XPOMOCOMHOMY DiBHi.

HamMu mpoBemeHO IUTOTCHETHYHUN aHali3 pPOCIHH 15 TeHOTHUIIB
D. antarctica 3 6 nomymsimiii Mopcbkoi AHTAPKTHKH, SIKH TTOKa3aB, IO
KapioTHIT OUTBIIOCTI POCHHMH CKIAAaeTbes 3 13 map (2n=26) xpomocom,
po3mipom Omu3pko 3—-10 MM, TOOTO XpoMOcOMHe uYHciao xX=13, mo €
XapaKkTepHUM JUIsl TIpe[cTaBHUKIB ponay Deschampsia. V kapiotumi pociux
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rerorury DAR12 (0. dap6o), mopsn i3 26 XpoMocoMaMi OCHOBHOTO HaOopy
BusiieHo  1-3  B-xpomocomu.  J[ogaTkoBi  XpOMOCOMH — Mald  YiTKi
TeTepOXPOMATHHOBI ~ OJOKM B  TeJIOMEpHHX finsHkax. FISH-anamizom
BCTAHOBJICHO HAsBHICTh TEIOMEPHUX Ta LEHTPOMEPHHX AUIAHOK Y CTPYKTYypi B-
XPOMOCOM.

Amnaui3 Tpeox pocnuH D. antarctica 3 o. Slnyp mokasaB BiAMIHHOCTI Mix
HuMH. OfHa pociiHa Oyrna JUILTOITHOTO, IBI iHII — MiKCOIUIOinHUMU. B omgHOTO
3 MIKCOIIIOINIB JUILTOIHI KIIITHHH CKJIaJAJI MOJAINBEHHN KJac, TAKOX BHSBICHO
KITTHHH 3 TAaIUIOiTHUM Ta TPUILUIOITHUM HAa0OpOM XpOMOCOM; Yy IHIIOTO
MOJANbHUAN KJIac CKJIAJaId KITHHH 3 38 XpOMOCOMaMH, a YHCIO XPOMOCOM
konmBanocs Big 26 mo 54. Aunaniz pucynkiB DAPI/C-3a0apBieHHS XpOMOCOM
Kapiotumy 2n=38 103BONMB 3pOOMTH BHCHOBOK, IO M€ TPUILUIOIL 3
XPOMOCOMHOIO TIepe0ymoBOIO0, KUl YTBOPHBCS BHACHIZOK 3IUTTS OBOX
TOMOJIOTIYHHX XpOMOCOM — PoGepTCOHIBChKA TPaHCIIOKAITis.

TopiBHsutbHUIT  aHamiz pucyHkiB C-audepeHuiiHoro 3abapBIeHHS
xpomocom D. antarctica mnokasa moni6uuii posmonin C-OGeHIiB MO JOBKHHI
XpOMOCOM Yy KapioTHmax 3pas3KiB 3 pi3HHUX JoKamiTeTiB. Bemuki C-0enmn
PO3TAIIOBYBAIUCS B MPUIEHTPOMEPHHUX Ta TEIOMEPHHUX IUITHKAX XPOMOCOM,
HU3Ka HeBeIMKHUX 1 cinabkux C-OeHmiB Oynw BHSBICHI B IHTEPCTHUIIATBHUX
IUITHKaX XPOMOCOM.

FISH-ananizom B kapiotumi qumioifiB Busiiero 10 caiirie 5S Ha m'stu
napax xpomocoM Ta 4 caiftu 45S pPHK Ha kopoTkux Iuledax ABOX MHap
cyomeraneHTpuuHNX XpoMocoM. Jlokycu 5S p/IHK Oynmu mMeHmmmu i1 Oimbin
noiiMophHUMH 3a po3mipoM, Hik Jokycu 45S pJ/IHK. Oxkpim Toro, cmabki
caiitn 5S p/IHK Oymu BusiBneHi Ha B-xpomocomax, 3HalAeHHMX y KapioTumi
pociman DAR12.

TakuM dYHHOM, HaMM MIATBEPKEHO MAaHI INPO AWIUIOIAHE YHCIIO
xpomocoMm 2n =26 mas D. antarctica 3 Mopcbkoi AHTapkTUKH. BusiBieHO
HEBIIOMI paHillle XpOMOCOMHI ()OPMHU POCIMHH — MIKCOIUIOIAM, TPHUILIOINH, a
TaKOXX POCIMHHU 3 JOAATKOBHMH XPOMOCOMAaMH Yy KapioTHIi. 3 BUKOPUCTaHHIM
FISH-ananisy y kapiorumni D. antarctica susisieno 10 caiitis 5S ta 4 caiitu 45S
pPHK. 3naiineno BigmiHHOCTI y po3ramryBanHi JokyciB reHiB pPHK y pocnun 3
IUIUIOITHAM Ta TPUIUIOITHUM HabopamMu XpomocoM. BinminHocrteit 3a C-
OeHlaM1 HE BiMi4€HO.
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Creating Marine Protected Areas (MPAS) is an important modern tool
for preserving key parts of the oceans. Currently, this system covers less than
one percent of the water area of the seas and oceans. This is due to the legal
ostacles of the allocation of large water areas for conservation and the current
insufficiency and complexity of exploring pelagic and benthic marine
ecosystems. At the time, considerable attention was paid to justifying the
allocation of protected areas in the tropical and subtropical zones using the
IUCN methodology, but the polar water areas fell out of this process. At present,
there are two large Antarctic MPAs: in the Ross Sea and off the South Orkney
Islands. Attention to the allocation of small MPAs in island ecosystems and the
formation of networks is given insignificantly.

Since 2011, the authors have begun to develop a methodology for
integrated exploration of water areas for creation of MPA networks. The first
stage of the study of a water area begins with allocation of a coastal strip as a
source of organic and inorganic substances, and trace elements. Particular
attention is paid to the presence and analysis (morphological, physico-chemical,
and elemental examination) of primitive soils that are most often the source of
these substances. The second stage is an acoustic survey in downscan and
sidescan modes using small boats and further development of a geographic
information system based on 3D-reconstruction in the ArcGIS environment.
These two stages allow to select places for laying a transect passing from the
coastal zone to the depths of 20-40 m to monitor background biota, to select
places for underwater observations that may differ in the uniqueness of
underwater landscapes, the presence of rare species, or the degree of biodiversity
and the development of biomass. Third stage is a survey of the bottom using
transects, photographing of standard sites, selection of biological samples and
samples of bottom sediments. Biological samples are used to calculate the
indices of biodiversity and biomass of background species. On this basis,
mathematical models of growth of background species (mollusks, echinoderms,
tunicates, etc.) for further non-destructive monitoring of biodiversity and
biomass of background species at standard sites are developed. DNA barcoding
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and phylogenetic analysis of some groups of benthic invertebrates (mollusks,
leeches, echinoderms, crustaceans, pycnogonids, etc.) should be carried out.
Biological and physico-chemical analyses of bottom sediments is carried out to
determine the mechanisms of their formation and the presence of trace elements.
The fourth stage is two-three-year observations of changes in biodiversity,
biomass and morphology of background species on selected transects,
observation of landscape changes, the spread of megabentos and microbenthos,
and rare species. The fifth stage is creation of a 3D-model of the MPA,
allocation of core and buffer zones, description of biodiversity and landscapes,
and establishment of a management plan for submission to CCAMLR.

In the water area of the Argentine Islands, a project of the network of
small MPAs has been developed, including the parts of the Meek Channel, Stella
Creek, Skua Creek and Penola Strait. The created system allows developing
cartographic materials of the corresponding content, observing and simulating in
space and time the evolution of underwater landscapes and biota under the
influence of natural and anthropogenic factors.

VJIK [910.3:574.58+551.462](004.9)
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CTBOpEeHHSI MOPCBHKHX OXOpPOHHHX paiioHiB (MOP) € BaxiamBuM
CyJacHHM IHCTPYMEHTOM 30€peKeHHS KIIOYOBMX AUITHOK CBITOBOTO OKeaHy.
3apa3 1i€l0 CHCTEMOIO OXOIUIEHO MEHINE OJHOTO BiICOTKY aKBaTOpPii MOpiB Ta
okeaHiB. Lle TOB’s3aHO 3 IOPUAMYHUMH OCOOJMBOCTSAMH BUAIJICHHS BEIHKUX
aKBaTOpii Ui OXOPOHM Ta BCE M€ HEAOCTATHICTIO Ta CKIAJHICTIO BUBYCHHS
nenariani Ta OeHrtani Mopchkoro cepemoBuina. CBoro yacy 3HauHa yBara Oyna
npujieHa oOIPYHTYBaHHIO BHIJICHHS OXOPOHHHX aKBaTOPid y TpOMivHii Ta
cyOTpormiuHii 30Hi 3 BukopuctanHsM metoauku IUCN, ane nonsipHi akBaTopii
BHIIAJIANH 3 1IbOTO Tporiecy. Ha TenepimHiit yac B AHTapkTuli QyHKIIOHYe 1Ba
Benmukux MOP y mopi Pocca Ta B 30mHi [liBnennnx OpkHEHCHKHX OCTPOBIB.
VBara BuzineHHio HeBenukux MOP B OCTPIBHHX €KOCHCTEMaX Ta YTBOPCHHIO
HETBOPKIB NPUAUISIETHCS B HE3HAYHIN Mipi.
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[Mounnatoun 3 2011 poky aBTOpHM MOYaaM PO3POOIATH METOMOJIOTII0
KOMIUIEKCHOTO JIOCIIKEHHSI aKBaTOpiil IJIsI CTBOPEHHS HETBOPKY MOPCBKHX
OXOpOHHHX paifoHiB. Ilepmmii eram MOCHIIPKEHHS AaKBaTOPil HMOYMHAETHCA 3
BULJICHHS O€peroBoi CMyTH sK JDKEpena OpraHiyHUX Ta HEOPTraHIYHUX PEYOBHH,
trace enmemeHTiB. OcoOnuBa yBara NPHUIUIAETHCA NPUCYTHOCTI Ta aHaNizy
(MopdooriyaoMy, (hi3UKO-XIMIYHOMY, €IEMEHTHOMY) NPUMITHBHUX IPYHTIB,
SIKI YacTillle 3a Bce € JDKepesioM X pedoBHH. Jpyrmil eram — aKyCTHYHA
3lioMKa 7Ha B pexxuMax downscan Ta sidescan 3 BUKOPHCTaHHSIM MaJIiX YOBHIB 3
MOJANBIINM CTBOPEHHAM TreoiH(popMamiifHol cuctemMu Ha 0a3l TpUBHMIpHOI
pexoHcTpyKLii B cepenoBuii ArcGIS. Li nBa eranu 103BOJSIOTE 00paTH MicLs
JUIS 3aKJTaZaHHs TPAHCEKT L0 MPOXOISThH BiA OeperoBoi cMyru 1o raubuH 20-
40M 178 MOHITOpPUHTY (OHOBHUX BHIIB 0i0TH, 00paTH Micls Ui IiABOJHHUX
CIIOCTEPEXKEHb, IO MOXYTh  BIAPI3HATHCH  YHIKAJBHICTIO  MiJBOJHHUX
NMaHamaQTiB, TPUCYTHICTIO PIAKICHAX BHAIB, a00 BHCOKHM CTYICHEM
OIOpI3HOMAHITTS Ta PO3BUTKOM Oiomacu. TpeTiit eTam — OOCTe)KEHHS JHA IO
TpaHCEeKTaX, (ororpadyBaHHS CTAHAAPTHUX IUISHOK, BiAOip Oi0NOTiYHUX
3pa3KiB Ta 3pa3KiB JOHHUX IOKJIaiB. BioioriuHi 3pa3ku BUKOPHCTOBYIOTHCS IS
PO3paxyHKiB iHIEKCiB Oiopi3HOMaHITTA Ta Olomacu ¢oHOBUX BHIiB. Ha miit
migcTaBl  po3pOOIAIOTBCA MaTeMaTW4Hi MOJeTl pocTy (OHOBHX BHIIB
(MOJIFOCKH, TUIKOWIKIpi, TYHIKaTH Ta iH.) IS MOJAJIBIIOTO HEPYyHHYIOYOTO
MOHITOPHHTY Oi0opi3HOMaHITTS Ta OiomMacu (OHOBMX BHAIB Ha CTaHIAPTHUX
JULTHKaX. BuKOHYETBCSI ~ MOJEKYJIIpHO-TEHETHYHHMI  OapkomiHr  Ta
PEKOHCTPYKIIist dinoreHii Neskux rpyn OCHTOCHMX 0e3XpeOeTHHX (MOJIIOCKH,
I’SIBKH, TUTKOMIKIpi, pakKOMmoMAiOHi, WIKHOTOHIAM Ta iH.). I[IpoBOmUTHCS
Giosyoriuynnii, (i3MKO-XIMIYHHMI aHaNi3 JOHHHX TMOKJIAMIiB i1 BHU3HAYCHHS
MeXaHi3MiB iX (hOpMyBaHHS Ta IPUCYTHOCTI trace enemMeHTiB. UeTBepTuii eTam —
JIBO-TPHUPIYHI CHOCTEPEXKEHHS 3MiH Oiopi3HOMaHITTS, OiomMacu Ta MopQoorii
(OHOBHX BHUIB Ha BHUIUIEHMX TPAHCEKTAX, CIIOCTEPEKEHHA 3a 3MiHAMH
TMaHgmaQTiB, PO3MOBCIOKCHHS MEradCHTOCY Ta MIKpOOEHTOCY, PiIKiCHHX
BuiB. [I’sTHii eranm — CTBOpPEHHSI TPUBUMIPHOT MOJIEN paiioHy, BUIIUICHHS spa
Ta OydepHUX 30H, OMUC OIOPI3HOMAHITTS Ta JIAaHMMA(PTIB, CTBOPCHHS IUIAHY
ympasniHHs i npeacTasieHHs B KKAMUJIP.

B akBatopii ApreHTHHCBKUX OCTPOBIB PO3POOJICHUI NMPOEKT HETBOPKY
i3 Mmamux MOP, mo BriIrouyaroTh B cebe AUIAHKA mpoTok Miik, Ctemna, Ckya,
[lenoma. CTBopeHa cuUcTeMa O3BOJSIE€ pPO3pPOOIATH KapTorpadiuHi TBOPHU
BIJITIOBITHOTO 3MICTy, CIIOCTEpiraTd Ta MOJENIOBATH B MPOCTOpi Ta daci
€BOJIIOIII0 MIABOAHMX JaHAmMA(TIB Ta OIOTH TMiA BIUIMBOM TNPHPOJHHUX Ta
aHTPOITOTEHHUX (PaKTOPIB.
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The program for the development of small Marine Protected Areas
(MPAS) provides for the creation of an underwater landscape polygon in the
water area of Meek Channel (Argentine Islands). The creation of an underwater
landscape polygon involves acoustic surveys, establishment transects for
underwater surveys to describe biodiversity of benthic associations at depths of
1, 5, 10, 15, 20-30 m, estimation of background species productivity indicators.

The establishment of stationary underwater landscapes is carried out
according to the standardized NaGISA method. Acoustic survey and underwater
cartography for further development of a 3D- map of the bottom landscapes. The
transect is laid down perpendicular to the coast n the chosen water area. The
base of transects is positioned using GPS. The distance between the transects is
chosen in accordance to the morphological features of the coastline and the
bottom. At each transect at depths of 1 m (taking into account the maximal and
minimal tide) to 30 m, using the NaGISA tool, quantitative samples of benthos
are selected at intervals of 5 meters. For this purpose, a 25 x 25 cm counting
frame is used. Each station in the transect, positioned using GPS, is
photographed and filmed by a videologger. Positioning is necessary for further
mapping and insertion into GIS. Underwater photo and video are necessary to
reveal the peculiarities of the three-dimensional distribution, the possible
features of the relationship of species in the groups. The biomass of each
background species is measured. Standardized underwater images of the 25x25
cm frames are processed in the VISION-ZEISS software package. The linear
sizes of the background species and the projective coverage of each component
of the group are determined. Biomass indicators of species are calculated
according to previously developed models.

In accordance to the methodology, biodiversity descriptions and
underwater landscapes have been developed at each station and transect. The
database of standard images has been added. These images are used to measure
representatives of background species, to calculate their productivity at each
station and transect. The three-dimensional GIS model of a polygon in the Meek
Channel was created.
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IUCN classifies protected areas (water areas) according to their purpose
(categories) and forms of management. “A tool to help select the appropriate
TUCN categories and governance types for protected areas” is used to determine
the conservation category and management form of the IUCHN protected water
areas.

The methodology involves testing the protected areas for compliance
with the 37 criteria, which are combined into 12 groups. Meek Channel polygon
testing according to 37 criteria has shown compliance with IUCN category Il -
"national parks".
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ITporpamMa pO3BUTKY HETBOPKY MalMX MOPCHKHX OXOPOHHHX paifoHIB
(MOP) mepenbauyae 3aKimagaHHS MJBOJHOTO JAaHAMIA(GTHOTO TIOJNITOHY B
mpoTori Miik ApreHTHHCHKMX OCTpoBiB. Ilpomlemypa 3akiagaHHS IIOJTOHY
nepexbadae  aKyCTHYHY 3HOMKY, 3aKiIaJaHHS TPaHCEKT Ta  IiIBOIHI
JOCIIJDKEHHS 711 OIHCY 0i0pi3HOMaHITTS OSHTOCHMX yrpyHoOBaHb Ha INIMOMHAX
1,5, 10, 15, 20-30 M, 00uHCIIEHHS TOKa3HUKIB MPOYKTUBHOCTI ()OHOBUX BHIIB.

3aknafaHHs ~ CTAlliOHAPHUX MiBOJAHUX JAHAMA(DTHUX TOJIrOHIB
3IIMCHIOETHCS 3a CTaHIapTu3oBaHoio Meroankolo NaGISA. AxkyctuuHa 3ifomka
ITHA Ta MiIBOIHI KapTorpadiddi poOOTH MPOBOAATHCS IS MIOAANBIIOT pO3pOOKH
TPUBHUMIpHOI KapTu AOHHMX JNaHAmadTiB. B oOpaHiii akBaTopii 3akiiamaeTbes
HHM3Ka TPAHCEKT MEPHEeHINKYIAPHO 10 Gepera. baza TpaHCEKTH MO3UILIOHYETHCS
3a gonomoroto GPS. JlucraHmis Mk TpaHCEKTaMH OOMPAETHCS 3 YpaXyBaHHSAM
MOp®OJOTIYHHX OCOOMMBOCTEH OeperoBoi JHiHil Ta qHa. Ha KOXHIN TpaHCEKTi,
Ha mmbOuHax Bim 1 M (3 ypaxyBaHHSM MaKCHMaJIbHOTO TPUIUIMBY Ta
MakcUMaipHOro BiuuBy) m0 30 M, 3a Mmeromaukoro NaGISA, BinOuparotbes
KinpKicHI  mpobu  OeHTocy 3  iHTepBasioM S5  MerpiB. {1 mporo
BHKOPHUCTOBYIOThCSI 00JikoBa pamka 25x25 cm. KokHa cTaHIis Ha TPaHCEKTi,
no3uIionyeTbest 3a  gomomoroio  GPS, dortorpadyerscst Ta 3HIMaeThCS
BileOJIOTEPOM B pIi3HUX pakypcax. [lo3ullioHyBaHHsS HEOOXimHE IS
MOJANBIIOr0 HaHECeHHS Ha KapTy Ta BHeceHHA B GIS. dotorpadysanns ta
3OMKa Bile0 HEOOXimHI i BHSABICHHS OCOONMBOCTEH TPUBHUMIPHOTO
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PO3IOALTY, MOKIIUBHX OCOOIMBOCTEH B3a€MOBITHOIICHD BUAIB B YTPYIOBaHHIX.
BumiproeTbcs  KimbKiCTh Ta 0iomMaca MPEACTaBHUKIB  KOXXHOTO — BHUJY.
CranpaprusoBani ¢ororpadii pamku 25x25 cM 00pOOISIFOTECS B IPOTPaMHOMY
naketi VISION-ZEISS. BusnawaioTecsl NiHIMHI po3Mipu ()OHOBHX BHIIB Ta
NPOCKTHBHE IOKPUTTS KOXXHOTO KOMIIOHEHTa YrpynoBaHHs. Iloka3sHMKH
GiomacH BHIIB PO3PaxOBYIOTHCS IO PaHilIe pO3pOOIEHUX MOIEISX.

BimnmoBimHO g0  3a3HaYeHOl  METONOJOTIi  PO3POOJICHO  OMHUCH
010pI3HOMAHITTS Ta MiABOJHMX JAHAMA(TIB HA KOXKHIN CTaHNIi Ta TPaHCEKTI.
IlomoBHeHO  6a3y  CTaHIApTH30BaHWX  300pakeHb MU PO3PaxyHKIB
NPOAYKTUBHOCTI (JOHOBHX BH[IB Ha KOXHiil cTaHMLii Ta TpaHcekTi. Jyisi KOKHOT
cTaHLii po3paxoBaHi MMOKa3HUKKW OiomMacu (¢oHOBUX BHIIB. CTBOpEHO
tpuBuMipHy GIS-Mozens mosirony B npotoii Miik.

MCOII (IUCN) knacudikye oxopoHioBaHi pailoHH (akBaropii) 3a ix
NpU3HAYEHHAM (KaTeropisMu) Ta QopmMaMu ymnpasiiHHSA. s BH3HAYEeHHS
BIAIIOBIHOCTI BHIUICHOTO TIIOJIrOHY OXOPOHHHM KareropisM i Qopmi
ympaeiinass MCOIT (IUCN) BukopucroByetbest «A tool to help selecting the
appropriate IUCN categories and governance types for protected areas».
Mertoanka nependadae TeCTyBaHHS OXOPOHIOBAaHMX TEPUTOPIH Ha BiAMOBIAHICTH
37 kpurepisim, 1o 06’eaHani y 12 rpyn. Tecrysanus mosirony Meek Channel
no 37 kpuTepisM TmokKaszano BianosigHicts g0 kareropii Il MCOIT (IUCN) —
“HalliOHANBHI MapKu”.

UDC 631.48(99-15)

PRIMITIVE COASTAL SOILS FROM ISLANDS OF THE GRAHAM
LAND PACIFIC PART

A. Utevsky®? O. Sinna?, G. Ukhno?, Y. Gamulya?, V. Popov?,
R. Khodzhaeva?, Y. Utevsky?, V. Levenets?

IState Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

2VN. Karazin Kharkiv National  University, Kharkiv, Ukraine,
andriy.utevsky@karazin.ua

3Institute of Chemistry, V.N. Karazin Kharkiv National University, Kharkiv,
Ukraine

“National Scientific Center Kharkiv Institute of Physics and Technology (NSC
KhPTI), Kharkiv, Ukraine

Since 2011, the authors have been carrying out integrated studies of
water areas to create a network of marine protected areas. The allocation of the
coastal zones probably containing primitive soils is an important aim of this
study. Primitive coastal soil is a source of organic and inorganic substances as
well as trace elements in a marine ecosystem.
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The collection and description of primitive soil samples has been carried
out in accordance with the «ANTPAS Guide for Descripting, Sampling,
Analyzing, and Classifying Soils of the Antarctic Region». Soil samples were
collected on the Robert, Poulet, Danco, Booth, Peterman, Yalours, Galindez
Islands and Rusmussen Point. Totally 37 samples were collected. The sampling
of soils at the Argentine Islands was carried out along ways of accumulation and
transfer of substances to underwater landscapes transects by melt water.

The morphological, physicochemical and elemental analysis of the
samples was carried out. Samples were defrosted, dried and homogenized.
Skeletal material was separated, samples were divided into four equal parts. The
following indicators were determined: amount of skeletal material, humidity,
pH, ash and carbon content, Na*, K*, Mg?*, Ca?*, CI-, phosphorus and nitrogen
content. The elemental composition of samples was studied by analytical
nuclear-physical complex "Sokol" (ANPC Sokol, NSC KhPTI) on the channel
XPI and nuclear reactions. To determine the element content for Li-Al group the
instantaneous y-radiation from protons-induced nuclear reactions (PIGE-
method) was used. The content of elements above Al was determined by X-ray
emission of atoms initiated by protons (PIXE-method). Thus, relative indices of
the content of 26 elements in the studied soil samples were obtained. The most
common metallic elements are sodium, magnesium, aluminum, potassium,
calcium, titanium, iron, strontium. The most common non-metallic elements are
fluorine, nitrogen, phosphorus, sulfur, chlorine. The areas of ultra-high content
of strontium, mercury and lead were detected. The correlations of content of
different elements with height above sea level, humidity and other physical and
chemical parameters were revealed. All data were added to the GIS of the
Argentine Islands. More than 50 charts representing the geographic distribution
of the studied characteristics of primitive soils were made.
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INPUBEPEXHI _IIPUMITHBHI IPYHTH OCTPOBIB
TUXOOKEAHCBKOI YACTHUHU 3EMJII TPESIMA

A. Vmescoruii?, O. Cinna?, I' FOxno®, FO. Famyas?, B. ITonoe?,
FO. Ymescoxuii?, P. Xooocaesa?, B. Jleseneys®

Ylepocagna ycmanosa Hayionanonuti anmapxmuunuti nayxoeuii yeump, MOH
VYxpainu, Kuis, Yxpaina

2Xapxiecokuii  nayionanvnuii  ynieepcumem imeni B.H. Kapaszina, Xapxis,
Vkpaina, andriy.utevsky@karazin.ua

SHayxoso-0ocnionuti incmumym ximii, Xapxiecokuil nayionanvnuii ynieepcumem
imeni B.H. Kapas3ina, Xapxie, Ykpaina

‘Hayionanonuii naykosuti yenmp “Xapxiecvkuil (izuxo-mexuivnuii incmumym”,
Xapkis, Yxpaina

Ilounnatoun 3 2011 poxy aBTOpH MOYAIH PO3POOISATH METOJOJIOTIO
KOMIUICKCHOTO JIOCII/DKCHHSI aKBAaTOpiil M CTBOPEHHS HETBOPKY MOPCBHKHX
OXOpPOHHHX palioHiB. BaxknmBuM eramoM mux poOiT € BHIUIEHHA OeperoBoi
CMYTH L0 MOXE€ MICTHTH NIPUMITHBHI IpyHTH. [IpnbepesxHi MpUMiTHBHI IPYHTH
€ JDKepeJIoM OpraHIYHHUX Ta HEOPTaHIYHUX PEYOBHH, trace eIEMEHTIB.

36ip Ta omuc 3pa3KiB NPUMITHBHHUX I'PYHTIB NPOBEIEHO BiANOBIIHO 1O
"ANTPAS Guide for Describing, Sampling, Analyzing, and Classifying Soils of
the Antarctic Region". T'pyatu Gymu 3ibpani Ha octpoBax Pobept (Robert 1.),
Tosner (Poulet 1.), Tarko (Danco 1.)), Byt (Booth 1.), ITirepmann (Petermann 1.),
SAnyp (Yalours Is.), Taminge3 (Galindez 1.) ta muci Pacmyccen (Rasmussen
Point). Bevoro 37 3paskis. Bigbip mpo6 rpyHTIiB Ha APreHTHHCHKHX OCTPOBaxX
MPOBE/ICHO HAa TPAHCEKTaX MOJKJIMBOTO HAKONUYEHHS Ta IMEPEHOCY PEuOBUH
TaJIOI0 BOJOIO JIO MiCIb 3aKjaJaHHS TPAaHCEKT IMiJBOJHUX JAaHANIAGTHUX
TOJIITOHIB.

IIpoBeneno Mopdosoriunmii, (i3UKO-XIMIYHHN Ta €IEMEHTHHU aHawi3
OTPUMAHMX 3pa3KiB. 3pa3Ku PO3MOPOXKYBAIH, BiAAULUM (pakmii CKeIeTHOTO
Marepiaidy, BHCYIIyBaJld, TOMOTCHI3yBaJdH. 3pa3Kd po3AuUTIM Ha 4 piBHI
YacTUHH. BU3Ha4Yamm BMICT BOJIOTH; KUJIBKICTH 30JIH, BMICT BYTJICIIO, KiTbKICTh
ckeneTHoro marepiany, pH, Bmict Na* , K* | Mg?*, Ca?*, Bmict docdopy i
asoty, BMmict Cl. JlocmifkeHHS €IeMEHTHOrO CKJIany 3pasKiB BHKOHaHI Ha
aHaniTHIHOMY siiepHO-¢iznuHoMy Komiuiekci «Coxiny (ASDPK «Coxiny) HHILL
X®TI na kawami XPI i sgepHux peakuiif. [ BH3HAYEHHS 3MICTy TIpynu
eneMeHTIiB Bix Li 10 Al BHUKOPHCTOBYBAJIOCS MHUTTEBE Y- BHUIPOMIHIOBaHHS 3
SACPHUX peaklii, iHiniffoBaHux mnpotonamu - meron MISAP (PIGE). Bwicr
rpynu  eneMeHTiB  Buime Al BH3Hawyajocs MO PEHTTCHIBCHKOMY
BUTIPOMIHIOBAaHHIO aTOMiB, iHilidoBaHWX mpoToHamMu - meronq XPI (PIXE).
TakuM 4YHHOM, OTPUMAaHO BIJHOCHI ITOKa3HWKH BMICTY 26 €JEeMEHTIB B
OCHTI/DKEHUX ~ 3pa3Kax TIpyHTiB. Ha#Onplmr TOMmMMpEeHNMH MeTaTiYHHUMHA
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CJIEMCHTAMH € HaTpiif, MarHiii, amrfoMiHI{, Kaiif, Kajblid, THTaH, 3aji30,
cTpoHLii. HailGinpI NOmuUpeHNMH HEMETaNIYHUME eleMeHTaMu € (Top, a3or,
¢doctop, cipka, xyop. BusBieHi 30HH HAJBUCOKOTO BMICTy CTPOHIIIO, PTYTi Ta
CBUHLIO. J[0CTIKEHO KOPEIALII0 MiXK BMICTOM Pi3HUX €IeMEHTIB, BUCOTOIO HaJ
piBHEM MoOps, BMICTOM BOJIOTH Ta iHIIUMH (Pi3HKO-XiMIUHUMHU MOKa3HUKAMH.
Bci pesynpratn anamizy noxani 1o GIS ApreHTnHCBKHX OcTpoBiB. CKiameHO
Oimpme 50 kaprorpadiuHEX TBOpIB, IO BimoOpakaloTb reorpadidne
TIOIINPEHHS JOCIIDKEHNX XapaKTEePUCTHK NPUMITHBHHUX IPYHTIB.

UDC:599.511:59.009

USING AN ANTARCTIC KRILL FISHING VESSEL AS A PLATFORM
OF OPPORTUNITY FOR CETACEAN OBSERVATIONS

K. Vyshnyakova

Scientific Research Institution Ukrainian Scientific Centre of Ecology of the Sea,
Ministry of Ecology and Natural Resources of Ukraine, Odesa, Ukraine,
karinavishnyakova@gmail

State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

Since all Antarctic animals more or less are dependent on Antarctic krill
(Euphausia superba), any significant changes in food webs may entail
unpredictable changes for the entire Antarctic marine ecosystem. The higher
trophic krill predators like baleen whales could be a perfect indicator of the
ecosystem shifting. That’s why it is very important to research Antarctic krill
feeders even using the opportunistic approach. Cetacean observations from a
platform of opportunity were conducted onboard the ukrainian trawler “MORE
SODRUZHESTVA” fished Antarctic krill during the cruise from December
2018 till January 2019. The fishing grounds were in the CCAMLR Statistical
Areas 48.1 (Bransfield Strait, South Shetland Islands and the Antarctic
Peninsula) and 48.2 (South Orkney Islands). Visual observations of marine
mammals were conducted from two main platforms: deck of the captain's bridge
(left, starboard, central part), height 16 m and bow of the vessel (left, starboard),
height 7 m. Two data sets were recorded: Effort parameters (observation details,
time, date, weather conditions, vessel speed and course, etc.) and Sightings
parameters (geographical coordinates, species and number of animals in a group
(or minimum abundance estimate), distance from the vessel, behavioral specific
details, etc.). Also the photo material was collected.

As a result, over the observation period 66 sightings of at least 256
individuals were recorded. Baleen baleen whales belonging to two species -
southern Minke whale (Balaenoptera bonaerensis) and humpback whale
(Megaptera novaengliae) were observed. More than half of sightings (62.1%)

118



which correspond to the total number of 197 animals were Minke whales. Group
size varied from 1-2 up to few tens individuals, but more often whales were in
groups of 2-15 individuals. The largest Minke whale group was recorded in late
December north of Coronation Island (South Orkney Islands); a scattered group
of about 50 animals was found. Whales in this group demonstrated feeding
behavior, actively fed on the high density krill aggregations. Probably such
aggregations were later fished by vessel on those fishing grounds. 59 humpback
whales (37.9% of sightings) were recorded in groups of 1-5 individuals. These
whales showed a much larger spectrum of behavior than Minke; in addition to
hunting and feeding, humpback whales jumped out of the water (breaching) and
also social behavior and nursing were observed during the interaction of the
mother-calf. The frequency of occurrences has no correlation with the time of
day. Distance to the animals also varied from few meters to few tens kilometers.
However, direct interactions of whales with the vessel were never recorded.

VJIK:599.511:59.009

BUKOPUCTAHHS KPWIEJIOBHOI'O CYJHA SIK
OMNOPTYHICTUYHOI TIJIAT®OPMH JJISI CHOCTEPEXEHDb 3A
AHTAPKTUYHUMMU KUTOIIOAIBHUMMN

K. Buwnsixosa

HJY “Vkpaincokuti naykosutl yenmp exono2ii mopsy, Minicmepcmeo exonozii
ma npupoonux pecypcig Yrpainu, Odeca;Ykpaina, karinavishnyakova@gmail
Hepowcasna ycmanosea Hayionanvuutl anmapxmuynuii Haykoeuti yenmp, MOH
VYxpainu, Kuis, Yrkpaina

Ockigbkn  Maike BCi aQHTapKTHYHI  TBapHHH  3aJle)KaTh  Bif
arrapkrranoro kpuis (Euphausia superba), Oyap-siki 3HauHi 3MiHH B XapYOBHX
MepekaX MOXKYTh CHPHYMHHUTH HerepenOadyBaHI HAcHiKA Uil BCi€l
AQHTApPKTUYHOI MOPCHKOI eKochcTeMd. KOHCYMEHTH KPHIJII0 BHUIIUX TPOQITHHX
piBHIB, Taki sIK BycaTi KHUTH, MOXYTb BHCTYIIaTH y SIKOCTi 1HIMKaTOPiB
€KOCHCTEMHHUX 3pYIIeHb. TOMy BHSBISETHCS JyXKe BaXIMBUM JIOCHIIKYBATH
«KpWJICINIB»  HAaBITh 3@  JIOMOMOTOK  OMOPTYHICTHYHOTO  MiIXOXy.
CrnocTepexeHHs]  KATOMOMIOHMX  HPOBOMMIMCS 3  OOpTYy  YKpaiHCBKOTO
KpuiienioBHoro Tpayiepy “Mope Coxpyxecta” 3 rpyans 2018 no ciuens 2019
poky. Pubanbceki omepamii Oymu 3o0cepemkeHi B CTaTUCTHYHHX paioHax
KKAMIJIP 48.1 (nporoka bpancoinga, [liBgenni IlerneHacbki ocTpoBH i
Anrapkrranuii miBoctpiB) 1 48.2 (IliBnenni Opkreiickki octpoBn). Bisyanshi
CIIOCTEPEXKEHHS MOPCBKHX CCaBIiB INPOBOMWIHNCS 3 JBOX OCHOBHHX
MaliJaH4YMKIB: many0a KamiTaHCbKOro Mictka (JiBuif, mnpaBuii  Goptw,
LIEHTpaJbHa YacTHHA), BUCOTa 16 M i HOC cyaHa (JiBUii, mpaBuii O0pT), BHCOTA
7wm. @ikcyBanucst 1aBa Habopu JgaHuX: iHGoOpMamis, mOB’s3aHa  3i
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CIIOCTepEeKEHHSIMH (Jac, Jarta, IOTOHI YMOBH, IIBHIKICTH 1 KypC CyIHA, TOIIO) i
CyTO crocTepexkeHHs (reorpadiydi KOOpIUHATH, BUJ 1 KUIbKICTh TBApUH Y TPYHi
(abo MiHIMaNbHa OIIHKA YHCENBHOCTI), BIICTaHb BiJ Cy/AHA, JeTali NOBEAIHKH,
Tomio). Takoxk 3a MOMIHBICTIO IIPOBOAMIACH (OTOdIKCAllis CIOCTEPEIKYBAHUX
TBAapHUH.

B pesymbraTi mpoTAroMm mepiomy peiicy Oyno 3apeectpoBaHO 66
CIIOCTEpEeXKEeHb, IO BiNOBigae NHpHHaiMHI 256 ocobmuam. Crocrepirammcs
BycaTi KUTH, IO HaJeXaTh /IO ABOX BHIIB - IIBAEHHOIO MaJoro cMmyrada abo
kuta Minke (Balaenoptera bonaerensis) i rop6ans (Megaptera novaengliae).
Kutn MiHke ckmamu Oibll, HiIX MONOBHHY BCiX crocTepexeHb (62,1%), mo
BIAMOBiZa€ 3aranpHiil KimbkocTi 197 ocobun. Po3mip rpymu konuBaBcs Bix 1-2
IO JEeKUIBKOX AECATKIB TBapHH, ajle HaifyacTilie 3ycTpidanuch rpynu mo 2-15
ocobuH. Haiibinpima rpyna xutiB Minke Oyia 3adikcoBaHa HANPHKIHII TPYIHI
niBHivHime o. Koponeimu (IliBgenHi OpkHEHCBHKI 0CTpOBH); OyJI0 BHSBICHO
PO3pi3HEHy TpyIy, 10 ckiananacs npuoiausno 3 50 tBapuH. Kutu 1iei rpymu
JEMOHCTPYBAJIM KOPMOBY IIOBEIIHKY, AKTHBHO IIOJIOIOYM Ha CKYMUYECHHSX
KpPUIIO  BHCOKOi mimpHOCTi. MMoBipHO, momi6mi arperamii  misminre
0OJIOBIMIOBAIUCS CYAHOM Ha THX CaMHX PUOAlIbChKUX MUITHKaX. 59 ropOaHiB
(37,9% cnocrepexens) Oymu 3adikcoBani B rpymax 1-5 ocobun. LI kutn
BUSIBIIIM Habarato OUIBIINIA CIIEKTP MOBEHIHKU, HK MiHKe: OKpiM MOJIOBaHHSI
Ta >KUBJICHHSA, TOpOaHi BHCTPHUOYBalM 3 BOAM, TMOKAa3yIOUM BCE TiIO, a TaKOXK
BEJIMCS CIIOCTEPEKEHHS 3a COLIAJBbHOIO0 IOBEIIHKOIO 1 TOAYBaHHSIM IIiJ dac
B3aeMoJii Marepi-qutiHYa. YactoTa 3ycTpidell KUTOMONIOHNX HE Mae KOPesLil
3 wacoM 106u. 3adikcoBaHi BiJICTaHi 10 TBapHH KOJHBAIUCS BiJl JIEKITBKOX
METpiB JI0 JEKITBKOX HecsATKiB KimomeTpiB. IIpore GesmocepenHix B3aemomiit
KHTIB 3 CyTHOM HE BiIMi4€HO.

UDC: [574.5(269)]: 582.4(083)

NEW MOSS RECORDS FROM THE ADMIRALTY BAY (KING
GEORGE ISLAND) AND CHANGES IN TERRESTRIAL ECOSYSTEMS
OF THE MARITIME ANTARCTIC

M. Wierzgon

Department of Botany and Nature Protection, Faculty of Biology and

Environmental Protection, University of Silesia in Katowice, Poland
mariuszwierzgon@gmail.com

The South Shetland Islands are a group of volcanic islands located in the
northern maritime Antarctic. King George Island, the largest in this archipelago,
is the area characterized by the highest moss diversity in the whole Antarctic.
Based on the current knowledge, its moss flora includes 67 species. King George
Island is heavily glaciated, although in recent years, with rising of average
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temperatures, the ice-free land surface has increased significantly. The largest
open ground areas on King George Island, which are suitable for colonization by
terrestrial vegetation (mainly bryophytes and lichens), are situated in the
Maxwell Bay and the Admiralty Bay regions. In the latter area, the ice-free areas
“oases” and nunataks) are widespread along the coast, forming enclaves of
various sizes. The bryophyte flora of King George Island, with a special focus
on the Admiralty Bay region, was extensively studied by the Polish bryologist
Prof. Ryszard Ochyra in the early 1980s. Field studies conducted in the area
almost 40 years later, in 2018, revealed some changes in the occurrence
frequency and area of some species. For instance, preliminary results indicate
that some species, such as Distichium capillaceum (Hedw.) Bruch & Schimp.
and Schistidium rivulare (Brid.) Podp., show a trend of spreading and number of
their populations increased significantly. Furthermore, two species new for the
area were discovered, Tortella fragilis (Drumm.) Limpr. and Bryum nivale Miill.
Hal., previously not recorded from the South Shetland Islands. However, is not
clear whether they are newly established or rather remained undetected during
earlier bryological studies. These observations encourage further efforts towards
a comprehensive re-appraisal of the local bryophyte flora, including areas open
to primary plant colonization within last decades. The Admiralty Bay region can
provide an excellent model for the fine-scale observation of recent changes and
prediction of future trends in the terrestrial flora of the maritime Antarctic.

VJIK [597-115:574.5]:597.58

PROSPECTS OF GENETIC RESEARCH OF ANTARCTIC TOOTHFISH
(DISSOSTICHUS MAWSONI)

0. Zaloilo, I. Zaloilo

Institute of Fisheries, National Academy of Agrarian Sciences, Kyiv, Ukraine,
ozaloilo@yahoo.com

The aim of this work is to identify the most promising areas of genetic
research of Antarctic toothfish (Dissostichus mavsoni) based on the analysis of
existing scientific data.

Commercial fishing of D.mawsoni was authorized by the Commission of
the Conservation of Antarctic Marine Living Resources (CCAMLR) in the late
1980s; at the same time, the first genetic studies of this species were initiated,
mainly in order to study the genes responsible for fish adaptation to low
temperatures. However, over the past 30 years, microsatellite DNA markers
were developed for the study of the toothfish genome, on the basis of which
genetic species polymorphism was studied at a population level. Both the results
of the mentioned work, and similar experiments based on RAPD methods, and
later using DNA chips, showed a rather low level of genetic diversity in
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populations living in different zones of the Southern Ocean (Ross Sea,
Amundsen Sea, Bellingshausen Sea, etc.). At the same time, the scientists
managed to fix a number of individual structural features of the populations,
which will make it possible in the future to apply the data obtained for the
regional identification of individual fish. Despite the undoubted success in
studying the genotype of the Antarctic toothfish, information for this area
remains incomplete.

The need for further genetic studies of D.mawsoni is obvious, especially
in the conditions of constantly increasing volumes of its fishing. Antarctic
toothfish feed on invertebrates and carrion, and serves themselves as food for
seals; therefore, a decrease in the abundance of D. mawsoni will negatively
affect the structure and state of the biocenosis. The quantitative value of the
level of genetic diversity will allow us to estimate the probability of extinction
of the population due to inbreeding and decrease in its capacity for adaptive
evolutionary changes in commercial fishing. Exactly the indicator of
polymorphism can be a measure of the evolutionary value of individuals of a
species that require preservation. Thus, genetic diversity is one of the main tools
for managing the geography of the fishery.

In some regions of the Southern Ocean, the ranges of Antarctic and
Patagonian toothfish coincide. Representatives of booth species are similar in
appearance, and the probability of interspecific hybridization is not excluded.
Therefore, genetic studies are also important for determining the species of
D.mawsoni. In addition, the development of genetic methods for species
identification may be useful for combating the mislabeling (falsification) of
frozen fillets or toothfish carcasses in the world market.
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UDC: 550.42: 552.311 (477).

TUNGSTEN, COBALT AND GOLD MINERALIZATION IN THE
ARGENTINE ISLANDS (WEST ANTARCTICA)

G.V. Artemenko

M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation,
National Academy of Sciences of Ukraine, Kiev, Ukraine, regulgeo@gmail.com

Ore mineralization has been very little studied in the Argentina Islands.
For the first time quartz-molybdenite, quartz-magnetite and quartz-pyrite veins
have been discovered in granodiorite of Andean complex [Hawkes et al., 1981].
Elevated concentrations of vanadium, chromium and copper have been
established in dikes composed of cumulates in gabbroic intrusions in the
Petermann and Nob Islands [Artemenko, Bakhmutov et al., 2011]. Extensive
geochemical studies of dikes and metasomatic rocks related to tectonic zones
have also discovered occurrences of tungsten, copper, cobalt and gold.

Tungsten and copper have been discovered in a lamprophyre dike
exposed in a small island of the Rocky archipelago (S65° 10,734', W064°
29,455"). This dike was intruded into a not completely crystallized granodiorite.
Zircon from the lamprophyre is identical to that from the granodiorite host.
Therefore, the lamprophyre has originated, probably, from the residual liquid of
the granodiorite intrusion. The lamprophyre is enriched in REE and is
characterized by a negative europium anomaly (Eu/Eu*=0,36; (La/Yb)n=3.64).
The lamprophyre contains also elevated abundances of tungsten (28,7 ppm),
copper (445 ppm), zinc (207 ppm) and lead (123 ppm; ICP-MS method, IPTM
RAS, Russia) which are considerably higher than the clark concentrations in
lamprophyric rocks.

The occurrence of cobalt and gold are pointed out in metasomatites of
Cruls Islands. In the eastern part of the Cruls Islands (S65° 11,845'; W64°
32,068"), among the granodiorites there is a tectonic zone up to 10 m wide, in
which a number of sub-parallel steep-sided (dip azimuth NW 345°, angle 82°)
fractures are pointed out. A band of metasomatites with a capacity up to 0.5 mis
associated with this zone. Among metasomatites, such rocks as pyrite-
plagioclase rocks, epidosites and pyrite-epidote rocks are pointed out, which
were formed as a result of hydrothermal-metasomatic processing of tectonic
breccia. The zone of metasomatites breaks by shallow (up to 15 cm) dike of
porphyric granodiorites. Tectonic breccia consists of fragments of granodiorites
and a highly magnetic "black rock". Probably, this rock is xenolith graphite (or
graphitite) - magnetite microstrip shale. Under the ore microscope it is possible
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to observe the abundant inclusions of magnetite grains, which sizes are 0.007-
0.02 mm, forming a chain (strips) which is stretched in sub-parallel way in one
direction. In the "black rock", a breccia structure is observed macroscopically,
due to the presence of rectangular or wedge-shaped debris, which sizes are 5-10
mm. The high content of cobalt (800 ppm) and copper (200 ppm), as well as a
small amount of gold (0,1-0,3 ppm), was established in metasomatites by the
method of quantitative spectral analysis (laboratory of Institute of geochemistry,
mineralogy and ore formation of the National Academy of sciences of Ukraine).

Conclusions. As a result of geological and geochemical studies, the ore
mineralization of wolfram and copper in the intramagmatic dike of lamprofores,
which is the smelt of the intrusion residual melt of granodiorites of the Andean
complex, as well as cobalt and gold in metasomatites along the tectonic breccia
in the fracture of the north-eastern stretch, were first discovered and pointed out.
The obtained data allows clarifying the prospects for the search for minerals in
West Antarctica.
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Akademik Vernadsky station.
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MPOSIBU MIHEPAJIIBALII BOJIB®PAMY, MIJI, KOBAJIBTY TA
30JI0OTA HA APFEHTHHCBKHX OCTPOBAX  (BAXIIHA
AHTAPKTH/IA)
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Incmumym 2eoximii, minepanoeii ma pyooymeopenusi im. M.I1. Cemenenka HAH
Vrpainu, m. Kuis, Ykpaina, requlgeo@gmail.com

Pynna wmiHepamizamis y paiioHi ApPreHTHHCBKHX OCTPOBIB 3axigHOT
AHTapKTHAM BUBYEHA [I¢ HEJOCTaTHHO. Bmepmie >XKWIbHI Tina KBapil-
MOJIIOZICHITOBOTO, KBapI-MarHETUTOBOTO Ta KBapL-TMPHUTOBOTO CKIAAy OyiIu
BUMINEHI y TpaHomiopuTax aBTopamu [Hawkes et al., 1981 r.]. IligBumiena
KOHIICHTpAIlisl BaHAif0, XpoMy Ta Miai Oyna BcraHoBiena y maiikax Fe-Ti
KyMyJATiB B iHTpY3isix rabpoinie Ha o. Ilitepmann i Ho0 [ApremeHko,
BaxmyrtoB i iH., 2011 p.]. B pe3ynpTari MacoBHX T€OXiMiUHHMX JOCIIIKEHb
JaifoK i MeTaCOMATHTIB, TOB'I3aHUX 3 TEKTOHIYHUMU 30HAMH, OYyJI BCTaHOBJICHI
TaKOX MPOSBH BOJbdpamy, Mifli, KOOAIbTY i 30J10Ta.

Bonsgppam i miov BusiBneHi y naiini ammpodipiB (BiICIOHEHHS Ha
HEBEJIMKOMY OCTPOBI B apxinesnasi octpoBiB Poki (S65°10,734'; W064°29,455"),
sIKa BKOPIHWJIACh Y i€ HE TIOBHICTIO 3aKPHUCTAJ30BaHy iHTPY3il0 TPAHOIIOPHUTIB.
3a XIMIYHAM CKIIaJIOM JIaMIpodipH BigIOBiIal0Th OCHOBHINA mopoxi. LlupkoH 3
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HUX 1ICHTHYHUI IMPKOHY 3 TpaHomioputiB. Ll malikoBa mopoja yTBOpPHIIACH,
TaKMM YHHOM, 3 3QJIMIIKOBOI MarMu iHTpy3ii rpaHomioputiB. Jlammpodipu
30araueni Ha P3E. Ha pmiarpami posmomuty P3E Buningerscs HeraTuBHa
eBpomieBa anomanig - Eu/Eu* = 0,36. Meronom ICP-MS (mabopatopia IIITM
PAH, Pocis) B nux nammnpodipax BUABJIEHI HiBUIIEH] BMICTH Bonbdpamy (28,7
r/t), migi (445 r/t), mueky (207 /1) 1 cBuHmo (123 r/T), SKi 3HAYHO
HEePEBUIIYIOTH KJIAPKOBI BMICTH IUX €IEMEHTIB IS I[bOTO THILY MOPi.

Kobanvm i 3010mo BCTaHOBIICHO y MeTacoMaTHTax 0. Kpyinc. V cxingniit
gactuHi 0. Kpync (S65° 11,845, W64° 32,068') cepen rpaHOIiOpHUTIB
CIOCTEPIraeThCsl TEKTOHIYHA 30HA IMUPUHOI A0 10 M, B SKifl BUAUIAIOTHCS
KilbKa CyOmapanenbHuX KpyTomagaooumx (a3. mang. ITe3 345°, kyr 82°)
posnoMiB. Jlo wiei 30HM HMpUypoUeHa CMyra METACOMATHTIB, HMOTYXHICTIO 0
0,5 m. Cepen MeTacOMaTuTiB BUAUIIIOTHECS MiPUT-IUIATiOKIAa30Bi MOPOAH,
eMiJJO3UTH 1 MIPUT-CHiJOTOBI  MOPOAW, SIKI  YTBOPHJINCH  BHACIIIOK
TiIpoTepMaNibHO-METACOMAaTHYHOI HEepepoOKH TEeKTOHIYHOI Opekdii. 3oHa
METacOMAaTUTIB  INPOPUBAETHCS ~ MAIONOTYXHOIO (1o 15 cM) jaiikoro
nopQipOBUIHUX TPaHOMIOPHUTIB. TEKTOHIYHA OpEeKYis CKIANA€ThCS 3 YIAMKIB
TPaHOIIOPUTIB 1 CHJIBHO MarHiTHOI "dopHOi mopomu". OcTaHHA sBIsiE c000I0,
HMOBIpHO, KCEHOIIT rpadit (a0 rpadiTUTO) - MArHETUTOBOTO MiKPOCMYTacTOTO
cmanmo. Ilix pyaHHM MIKpPOCKONIOM y Hilf BHAHO PSCHI BKIIOYEHHS 3€peH
MarHeTuTy po3mipom 0,007-0,02 MM, 10 YTBOPIOIOTE CyOapaneisHO BUTATHYTI
B OJTHOMY HaIpsIMKY JIAHITIOXKKH (CMYXKH). Y "4OpHii mopoi" MakpOCKOIiYHO
CIIOCTEPIraeThCsl OpeKvieBa CTPYKTypa, OOYMOBIICHAa HAsSBHICTIO YJaMKiB
NpsSMOKYTHOI abo kimHomonioHoi ¢opmu, posmipom 5-10 mMm. Meronom
KIIBKICHOTO cHeKTpaibHOro ananizy (naboparopis ITMP HAH Vkpaium) y
METacoOMaTUTaX BCTAHOBICHO MiABHUIIEH] BMicTH KobanbTy (800 r/T) i miai (200
T/T), a TAKOXX B HEBEJMKiH KinbKkocTi 307010 (0,1-0, 3 T/1).

BucHoBku. B pesynbraTi mpoBeNeHHWX TEOJOTIYHMX 1 TEOXIMIYHHX
IOCII/KeHb, BIEPINE BHsBICHA pyIAHA MiHepamizalis Boib(pamy i Mimi B
iHTpamMarMaTHy4Hiil maiini namnpodipis, IO € BHIUIABKOIO i3 3aJMIIKOBOTO
pO3MIaBy iHTPY3ii I'PAHOMIOPHUTIB aHACHKOTO KOMIUICKCY, a TaKOXK KOOaNbT i
30JI0TO y METaCOMaTHUTAaX 10 TEKTOHIYHiN Opekdii B po3JIoMi MiBHIYHO-CXiJHOTO
npoctaranis. OTpUMaHi JaHi JO3BOJSIOTh YTOYHUTH MEPCIICKTUBH HA MOIIYKH
KOPUCHHUX KOTIANWH y 3axifHiii AHTapKTHII.

Honsiku. ABTOp  aAsKye  KepiBHUOTBY  JlepkaBHiIH  ycTaHOBI
Harmionansanii aHTapkTryanii HaykoBuii meHTp, MOH VYxkpainu 3a HamaHy
MOXJIMBICTh BHKOHATH TIOJNBOBI JOCH[UKEHHS Ha crTaHmii "Axkagemik
Bepuaacbkuii”.
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MAGNETIC TEXTURE, PETROLOGY, AND PALEOMAGNETISM OF
THE IGNEOUS ROCKS OF PETERMANN ISLANDS (WILHELM
ARCHIPELAGO, WEST ANTARCTICA) AND EVOLUTION OF THE
GABBRO-GRANITOID FORMATION OF THE ANTARCTIC
PENINSULA BATOLITH

V.Bakhmutov !, O.Mytrokhyn 2

1S.1. Subbotin Institute of Geophysics, National Academy of Sciences of Ukraine,
bakhmutovvg@gmail.com

2Institute of Geology, Taras Shevchenko National University of Kyiv, Kyiv,
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The field geological investigations during fieldwork in season expedition
2017 year were carried out. New results both have been required a review of
localization, stratigraphic position, petrography of the rocks in the western part
of the Antarctic Peninsula (AP) and set up a number of problems concerning to
tectonic evolution and the geological history of the region. It was concluded that
the formation of AP intrusive complexes occurred in several stages during a long
time interval. So it was correct to focus the research on the main key objects
which characterized by different igneous rocks with clearly established their
stratigraphic position.

One of these sites was Petermann Island which belongs to the Wilhelm
archipelago - a large island arc near the west coast of the Antarctic Peninsula in
the area of the Akademik Vernadsky station. All the main petrographic units of
the Andean gabbro-granite Intrusive Suite which belongs to the Antarctic
Peninsula Batholiths were outcropped on this island. It should be noted that the
results of earlier paleomagnetic studies of gabbros and granitoids on this region
yielded consistent results with the exception of Petermann Island where
paleomagnetic data are not coincidence with the geochronological age of rocks
about 96-93 My (Bakhmutov et al., 2011; Bakhmutov et al., 2013). The
explanation of this discrepancy has been required.

Due to field work the geology of Petermann Island have been revised
and clarified. We obtained new data about localization of individual intrusive
bodies and their stratigraphically coincidence. The independent results of
magnetism of rocks such us magnetic texture and palaeomagnetic data confirm
the results of field observations.

Geological fieldworks, followed by mineralogical and petrographic
investigations prove that gabbroids and granitoids formed as a result of two
different stages of magmatic activity, delimited by the intrusion of pre-granite
basic dikes and subsequent regional metamorphism. In accordance the intrusive
suites of Petermann Island cannot be a part of one magmatic complex (Andean
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Intrusive Suite or Antarctic Peninsula Batholiths), as it was considered by the
previous researchers of the area.

The attraction of rock magnetism methods of anisotropy of magnetic
susceptibility and the "record" of direction of the ancient geomagnetic field
(paleomagnetic method) gave new information about peculiarities of different-
age intrusive-magmatic complexes formation. The oldest rocks represented by a
stratified gabbroid intrusion, mafic dikes of at least two age groups, granitoids
which formed after the peak of regional metamorphism, postgranite diabase
dikes (subvolcanic level of depth) formed after erosion of containing granitoids,
were studied in the Center for collective use of magnetometric equipment NAS
of Ukraine. New data about evolution of regional stress field according the
magnetic texture results as well as the paleomagnetic information of the rocks
will be a powerful tools in the solution of paleogeodynamics and
magnetostratigraphy problems of the region.

YIK 55+551.22; 550.3; 551.24

MATHITHA TEKCTYPA, HNETPOJIOIIA 1 IMAJIEOMAI'HETHU3M
MAI'MATHYHHUX IIOPLJ OCTPOBA MITEPMAH (APXIIIEJAI
BUIBI'EJIBMA, 3AXIJHA AHTAPKTHUKA) I EBOJIIOHIA I'ABPO-
TPAHITOITHOI ®OPMAIII BATOJITY AHTAPKTHYHOI'O
INIBOCTPOBA

B.baxmymos?, O.Mumpoqu2

Yuemumym 2eocpisuxu im. C.I Cyb6b6omina HAH Yipainu, Kuis, Ykpaina,
bakhmutovvg@gmail.com

2HHI «Incmumym 2eonoziiy Kuiscokozo nayionanvnozo ynisepcumeny imeni
Tapaca llleguenka

AHaJti3 HOBOTO Ie0JIOTIYHOr0 MaTepianry, OTPUMAHOTO IIiJ] 4ac MOJLOBHX
poOiT y ce3oHHIH ekcrmemmmii 2017p, 3akamaB SK MEPErNIAYy MPOCTOPOBOL
JIOKami3amii, yMOB 3aysiraHHs 1 merporpadii OCHOBHUX MOPOJHUX KOMIUIEKCIB
3aximHOi YacTWHHM AHTapKTHYHOTO TiBocTpoBa (AIl), Tak i1 mocTaBHB P
MUTaHb, MOB'I3aHUX 3 TEKTOHIYHOI €BOIIOIIEIO 1 TEOJOTIYHOIO ICTOPIEI0 PETiOHY
B [itoMy. Bynu 3po0GiieHi BUCHOBKH, 10 pOpMYyBaHHS IHTPY3UBHAX KOMILIEKCIB
ATl BinOyBanocsi B KiJlbKa €TamiB, MPOTATOM JOCHTh TPHBAJIOrO THMYACOBOTO
iHTEpBaJly, i METOANYHO Oy/ie IPABUIILHO 30CEPEANTH JOCITIIKESHHS Ha OKPEMHX
KJIIOYOBHX 00'€KTax, sIKi BKIIOYAIOTH Pi3HI BUAM MOPIiJ i BIKOBE PO3WICHYBAHHS
SIKUX YITKO BCTAHOBJICHO 32 PE3yJIbTaTaMH IOJIbOBHX CIIOCTEPEIKCHb.

OnauM 3 Takux 00’ekTiB Oyno BuOpaHo octpis IliTrepman, Mo HAIEKUTH
o apximenary Bimprempma — BelWKoi OCTPiBHOI TPYNH, PO3TALIOBAHOI Oins
3axiHOTO y30epexoks AHTapKTHYHOTO IBOCTPOBA B paifoHi YKpaiHCHKOT
anrapktnuHoi craHmii (YAC) «Axanmemik Beprancekmity. Ha octposi
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BIZICTIOHIOIOTECSI YCi TOJIOBHI IeTporpadidHi NpeAcTaBHUKN «AHAIHCEKOT rabpo-
TPaHITHOI 1HTPY3UBHOI CBITHY, SIKI Hapa3l BBaXKAlOTHCS CKJIQJOBOIO YaCTHHOIO
MPOTSDKHOTO «baTomiTy AHTapKTUYHOrO miBOCTpoBa». CIip 3ayBaKUTH, LIO0
pe3yibTaTH paHillle BUKOHAHMX NaJCOMAarHiTHUX MJOCHI/KEHb TralpoimiB i
rpatiroiniB B paiioHi YAC namu y3rojkeHi pe3ylbTaTd, ajieé 3a BHHSATKOM
octpoBa [liTepMaH, 1e majeoMarHiTHI BH3HAYECHHS HE Y3TOJUKYIOThCSA 3
T€OXPOHOJIOTIYHUM BiKOM mopin 96-93 muH pokiB Tomy (Bakhmutov et al.,
2011; baxmyToB u ap., 2013), 110 BUMarae cBOro IMOSCHEHHSI.

ABTOpH JOCHiIMIM 0coOMMBOCTI reonoriqHoi OymoBu o. Ilitepman Ta
OTpUMalM MPUHIMIOBO HOBI JaHI MNP0 MPOCTOPOBY JIOKATI3aIlil0 Ta YMOBH
3aJITaHHA ~ OKPEMHUX IHTPY3MBHHX T, iX BIKOBI  CIHiBBiJHOIIEHHS,
nerporpadiuHi 0COOIMBOCTI Ta pEYOBUHHHHN CKJIA[], a TAKOK OOIPYHTYBalu CBOT
BHCHOBKH HE3aJIeXHUMH PE3yNIbTaTaMH IOCIIPKEHb MAarHiTHHUX BIAaCTUBOCTEH
TiPCHKUX MOPIJ.

3a pe3ynbTaTaMM IIOJBOBHX TI'EOJIOTIYHHX pOOIT Ta MiHepaioro-
neTporpaiuHux JOCTIKCHb 3’5COBaHO, MO Tabpoimd Ta TPaHiTOimH
chopMoOBaHi B pe3yNbTaTi JBOX CaMOCTIHHUX €TaIliB MarMaTU4HO! aKTUBHOCTI,
PO3MEXOBaHHX BKOPIHEHHSM JOTPAHITHUX Oa3MTOBUX MNAHOK Ta HACTYIHHAM
perionansHUM ~ MeTamMopdizmMoM.  BiamoBimHO,  iHTPY3HBHI  yYTBOpPEHHS
o. [litepmMan He MOXyTh OyTH CKJIQJIOBUMHU €IMHOTO MarMaTHYHOTO KOMILIEKCY
SIK 1€ BBAXKAJIOCS HOMEPEAHIKAMH.

3aydeHHs METOMIB JOCIHI/KEHHS MarHeTH3My TipCBKHX HOpig — Y
NepIry 4epry BU3HAYEHHS MAarHiTHOI TEKCTYpH 3a aHi30TpOII€I0 MarHiTHOT
CIPUHHATINBOCTI Ta «3aIHCY» y MOPOAaX HANPSIMKY JaBHBOI'O F€OMAarHiTHOTO
moJisi (TMajeoOMarHiTHAHA METOJM) J03BOJIHIO OTPHUMATH HOBY iH(GOPMAIIO MPO
0co0IMBOCTI (dhopmyBaHHS PI3HOBIKOBHX IHTPY3UBHO-MarMaTHIHUX
komIUiekciB. Y LleHTpi  KOJNEKTHBHOIO  KOPHCTYBaHHS  YHIKaJbHOIO
MarHiTomerpuyHoto amaparyporo mnpu [Ipesumii HAH VYkpaimm Oymo
JIOCHIPKEHO HalmaBHIm yTBOpeHHs o. [lirepmaH, sKi mpencraBiieHi
PO3IIApOBAHOI Ta0POITHO IHTPY3i€r0, 0A3UTOBI MAlKKU IIOHAHMEHIIE JBOX
BIKOBUX TpyH, TpaHiTOigu, Mo CcOpMyBaIHUCh MiCHIs MiKy periOHaJbHOTO
MeTamopdi3My, MOCTIpaHiTHI Jiaba30Bi Naliku, BKOPIHEHHS SKUX BinOyBasocs
Ha CyOBYJKaHiYHOMY piBHI TJIMOMHHOCTI, TOOTO TMiCJs 3HAYHOI epo3il
BMIIIYIOUYUX TPaHiTOIAiB. 3poOJeHO psAJ BUCHOBKIB IIPO EBOJIOIIIO MOJIB
NPYXHAX HalmpykeHb 3a JaHUMU JOCHIKEHHS MAarHITHOI TEeKCTypH
PI3HOBIKOBMX  KOMIUIEKCIB MOpiA, a TaKoX MIOAO0  MaJeOMarHiTHOi
iHpOpMAaTHBHOCTI Tmmopix Ta 1 3alydeHHS Yy BHpImIeHHS mpoOiemM
MAJICOre0TMHAMIKH 1 MarHiTOCTpaTurpadii.
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!Department of Antarctic Geology and Geoecology, Institute of Geological
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2Scientific Research Institution Ukrainian Scientific Centre of Ecology of the
Sea, Ministry of Ecology and Natural Resources of Ukraine, Odesa, Ukraine
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Future predictions of climate change draw increasing scientific attention
to the fertilization potential of increased runoff from the Antarctic Peninsula into
the globally important Southern Ocean ecosystem. Estimates of nutrient fluxes
from the Antarctic continent have too often resorted to single-time point
measurements and assumptions that nutrient production and export is uniform
across the whole region. However, the results of hydrochemical studies suggest
a marked heterogeneity in the chemical signature of meltwaters and snowpacks
across Antarctica. This heterogeneity is likely driven by abiotic factors such as
geology, elevation, air temperature, distance from the coast or topographic
factors that control water flow paths and snowpack thickness.

Surprisingly, although chemical weathering processes in ice melt or
snowmelt are reasonably well-established, discrepancies exist between our
understanding of the sources and process influencing the concentration of
nutrients. For example, it is widely accepted that nitrogen, phosphorus, iron and
dissolved organic carbon, contained in ice-melt, facilitate microbially-mediated
reactions.

Usually, electrical conductivity and pH measurements of melted snow
and ice layers show an annual cycle due to the higher acidity in summer snow
relative to winter snow. This is due to chemical reactions in the atmosphere
involving dimethyl sulphide (DMS) which is produced in greater quantities
during the summer months by marine algae and phytoplankton. The resulting
production of low concentrations of sulphuric acid gets deposited over the ice
sheet. DMS produced by marine phytoplankton is the dominant sulfur species in
ocean surface waters and is transported to the atmosphere through sea-to-air
flux. After emission to the atmosphere, DMS is oxidized by the hydroxyl,
nitrate, and bromine oxide radicals to form either MSA or sulfur dioxide (SO2)
which is further oxidized to nss-sulfate. The conversion of DMS into nss-sulfate
aerosols is an essential process because of the potential interaction of sulfur
aerosols with incoming solar radiation, and their role on cloud microphysics
which could result in a negative climate feedback mechanism. Sulfates are often
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blasted into the atmosphere by volcanic eruptions. Therefore, a conductivity
profile of ice cores provides a measurement of annual terrestrial layers and
major volcanic eruptions.

More than 200 samples of snow, firn, water from subglacial lakes and
ice from 7 m ice bore-hole on the main glacier of Galindez Isl. were taken
during 24™ Ukrainian Antarctic expedition. The studies of the changes of snow
cover chemistry due to metamorphosis and meltwater percolation were also
carried out. The research involved both snow trenches and ice drill cores and
included detailed resolution of the stratification of snow and firn and
determination of selected physical features (density, type and quality of snow
and firn). The samples taken were investigated with respect to selected chemical
features (pH, specific electrical conductivity, redox-potential, concentration of
sulfate and ammonium ions). They are influenced by distance from the sea,
altitude above sea level and the specific location within the island, relative to its
atmospheric circulation.

YIK 594.3.+504.47.:551.510.411.3

PI3UKO-XIMIYHI ITAPAMETPH CHIT'OBOIo TA JbOJOBOI'O
IIOKPOBIB OCTPOBA TAJIHAE3, 3AXIJJHA ITPUBEPE)XHA
AHTAPKTHUKA

B. Y. Boeuwo?, O. 0. Fowapoez, J. B. Miwnax®, M. C. Bazunescokal
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2HITY «Ykpaincoxuii nayxoeuti yenmp exonoeii mopsay, Minicmepcmeso exonozii
ma npupoonux pecypcig Ykpainu, Odeca, Ykpaina

$fleporcasna ycmanosa Hayionanonuti anmapxmuunuii nayxoeuti yenmp, MOH
Vxpainu, Kuis, Yxpaina

MaiiGyTHi epeOadeHHs 3MiH KIIiMaTy IPUBEPHYIIN 3POCTAI0YY HAYKOBY
yBary 1O TMOTEHHiamy QepTumiizamii 3poCTarodyoro IOBEPXHEBOTO CTOKY 3
AHTapKTUYHOTO TIBOCTPOBa B TIOOAIFHO BAXIWBY ekocucTeMmy IliBaeHHOTO
okeaHy. OIIHKH TTOTOKIB HYTPi€HTIB 3 AHTAPKTUYHOTO KOHTHHEHTY JyXKE 4acTo
oOMexeHI BHMipaMH B OJHMH 4ac Ta MPHITYIIEHHSIMH, IO T0sBa HyTpi€HTa Ta
Horo ekcrmopt € OAHOPIZHUMHU A Hitoro periony. OjHak, pe3yabTaTH
TiAPOXIMIYHHX AOCIIKEHb BKa3yIOTh Ha 3HaYHY HEOJHOPIJHICTb B XiMIYHOMY
CKNaji Taloi BOAM Ta CHITOBOTO TMOKPOBY B3AOBK AHTapkTuku. Ll
HEOJIHOPiIHICTh, BIpOTigHO, 00OyMOBJICHAa TAKUMU abiOTHYHUMHU (aKTOpaMH, K
reoJiorisl, BHCOTAa HajJ pPIBHEM MOps, TeMIeparypa TIOBITps, BiICTaHb Bif
y30epexoksi, abo TomorpadiqHIME (HAKTOPH, SKi KOHTPOJIOKOTH IUITXU TTOTOKIB
BOJIM T4 TOBIINHY CHITOBOTO TIOKPOBY.

HecnoniBannM, X0 Mporiec XiMiYHOTO BUBITPIOBAHHS TaHYYOTO JIHOIY
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abo CHITy rapHo BHBYCHI, € PO30DKHOCTI MDK HAaIIMM PO3YMIHHSM JUKEpeN Ta
MpoIleciB, SKi BIUIMBAIOTh Ha KOHLEHTpalUilo HyTpieHTiB. Hampukian, mmpoko
MPUIYCKA€ETHCA, IO a30T, pocdop, 3ai30 Ta pO3YNHEHHH OpPraHidYHUI BYIVIEIb,
SIKI MICTATBCSI B TAHY4YOMY JIBOA1, CIIPHAIOTH MiKPOO1OJIOTIHHUM PEaKIIisiM.

3BHYaiiHO, BUMIpPH €JIEKTPOINIPOBIAHOCTI Ta 3HaYeHb pH mapiB TaHyyoro
CHIT'Y Ta JIbOAY BKa3yIOTh Ha piuHi IIMKJIN, 00YMOBJIEHI BHCOKOIO KHCIOTHICTIO B
JITHBOMY CHITY, Y HOpIBHSHHI 3 3UMOBHM cHirom. Lle moB’s3aH0 3 XiMiYHUMUI
peakiissMu B armocdepi 3a ywactio giMetmwicynsdiny (JAMC), sxuit
YTBOPIOETBCS Y BEJUKIM KITBKOCTI TPOTIATOM JITHIX MICSIIB 3 MOPCHKHX
BoziopocTelt Ta ditormankTony. KiHIleBO yTBOpeHa cipyaHa KHUCIOTAa B HU3BKIii
KOHIIHTpALil oca/ukyeThcsl Ha JbponoBuil mmt. JIMC, yTBOpeHHH MOpPCHKUM
(bITOIIIAHKTOHOM, € TIePeBAKAIOYOI0 PEYOBHHOIO 3 CIPKH B MOBEPXHEBHX BOZAX
OKeaHy 1 BiH TPaHCIIOPTYEThCA A0 aTMOc(epH HUIAXOM IOTOKY MOpPE-TOBITPS.
Ticns emicii B armocdepy JIMC OKHCITIOETBCS TIIPOKCHIBHUM, HITPaTHUM Ta
OpOM-OKCHJTHUM paJIdKallaMd, YTBOPIOIOUM a00 METaHCYIb(oHAT-aHIOH, abo
nBookuc cipku (SO2), sSIKMii Jai OKUCITIOETHCS IO CYIb(aTy HE MOPCHKOI COJi.
IleperBopennst IMC B cynbdarHuii aepo30i1b HE MOPCHKOI COJi € BaXKIMBHUM
mporecoM, 00 TOTEHMiajdbHA B3aEMOIIs CyITb(aTHUX aepo30JiB 3 COHIYHUM
BUIIPOMIHIOBaHHSM Ta ii poib B MiKpO(hi3HIli XMap MOKE yTBOPIOBATH MEXaHI3M
3BOPOTHBOTO 3B’s3Ky Ta 3HAYHO BIUIMBATH Ha KiiMarT AHTapkTuku. Cynbdaru y
3HAYHIH KUTBKOCTI B aTMOC(epi TaKOX yTBOPIOIOTHCS IIPH BUBEPKEHH] BYJIKaHIB.
TakuM 9nHOM, IPO(UIE ETEKTPOIIPOBITHOCTI KEPHIB JILOAY A€ 3MOTY BUMIPSTH
piuHI IIap¥ Ta B)KJIUBI BYJIKAaHIYHI BUBEPIKESHHSI.

binbm Hixk 200 3paskiB cHiry, ¢ipHY, BOAM 3 MiAJIbOJOBHKOBUX 03€p Ta
KEepHiB JIbOAY 3 7 M CBEPAJIOBHHHU Ha TOJOBHOMY JIbOJIOBHKY OCTpoBa [ aminzie3
Oyno BinmiOpano y 24-ii YkpaiHCBKif aHTapKTW4HIN excremumii. JocimimkeHHs
BKJIFOYAJIO SIK CHITOBI mypdu, Tak i KEpHU JHOIY 3 JETaTbHOIO CTPaTH]IKAIiE0
CHIry Ta ()ipHy Ta BU3HAYeHHS 3HaueHb X MUTbHOCTI, pH, enexrponpoBigHOCTI,
peIOKC-TIOTEHIIaTy 1 BMICTY i0OHIB Cyiab(aTy Ta aMMOHis. Bu3HadeHi Bapiarii
IIUX TIapaMeTPiB B 3aJI©XKHOCTI Bil MIMOWHM KepHiB, BiZICTaHi BiJ y30epexoks Ta
KJTIMAaTHYHUX YMOB.
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MONITORING OF ICE CAPS INTERIOR HETEROGENEITIES ON
THE  ARGENTINE ISLANDS (WILHELM  ARCHIPELAGO,
ANTARCTICA) DURING APRIL 2017 — APRIL 2019.

A. P. Chernov}*2, D. V. Pishniak?, Yu. S. Otruba?

nstitute of Geology, Taras Shevchenko National University of Kyiv, Kyiv,
Ukraine, achernovp@gmail.com

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

First glaciological observations on the Argentine Islands were started at
the beginning of 20th century. Several surveys were performed during the first
French expedition (1903-1905) and more detailed topographic maps were
published after the British Graham Land Expedition (1934-1937). Thomas and
Sadler from British Antarctic Survey started the first detailed investigations of
the glacier on Galindez Island in 1960th. These scientists have noted that the ice
cap of Galindez Island like the other ice caps on the Argentine Islands is a relic
of the ice shelf, which subsequent evolution needs further studies. During
several seasonal Ukrainian Antarctic Expeditions, the thickness of the ice cap on
Galindez Island was investigated with video-impulse radiolocation method and
vertical electric-resonance sounding. The Ice volume changes dynamics was
traced with terrestrial laser scanning. Authors of these previous researches
pointed out that monitoring of glaciers on the Argentine islands is important and
should be done regularly. Results of GPR surveying in 2017 showed that interior
heterogeneities (fissures, voids, layering, glacier’s bed, areas with higher
moisture) can be successfully indicated with VIY-3 300 GPR till the depth of
25-27 m (328 ns). GPR monitoring of the ice caps interior on Argentine Islands
was started in April 2017.

VIY3-300 GPR and portable thermal drilling device have been applied
for investigations. GPR monitoring has been done on the ice caps of Galindez,
Winter, Skua, Corner, Barchans, Uruguay and lIrizar islands. Settings for
recording with V1Y3-300 were 330 ns for time window, 500 samples per trace,
average stacking was 2 and 94 mm for the step of measurement. Surveying has
been done once per month on Galindez Island, 3-4 times per year on Winter and
Skua islands, once per year on other Argentine islands.

Seasonal anomalies are evident on the radargrams during October-March
in 2017-2018 and 2018-2019 in ice cap of Galindez Island. More reflections
were visible in the upper part of the glacier (till 75-100 ns) on the radargrams for
the period October 2017 - February 2018. Similar anomalies were identified
during the next Antarctic summer but only in December 2018. In 2017-2018, it
was observed that these reflections are registered during the periods of intense
snow melting. Therefore, these reflections considered to be indicators of higher
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moisture content. Results of drilling on Galindez Island approved location of the
fissures in points of hyperbolic reflections on radargrams. Depth to the ice-rock
borders was also approved by drilling in several points on ice cap of Galindez
Island. Similar seasonal and long term anomalies are indicated on other islands
of Wilhelm archipelago.

Further monitoring should be done to trace interglacial changes.
Meteorological data, physical parameters of snow and ice will be considered for
further processing of the results. These investigations can help to reconstruct
paleoclimatological conditions and may help to understand trends of further
climate changes.

UDC 551.583

ASSESSING THE EFFECTIVENESS OF METHODS FOR PREDICTING
GLACIER MELTING IN ASIA

P. Dobriyal®, M. Rahimi?
1wildlife Institute of India, Dehradun, India, parivadobriyal@gmail.com

2Faculty of Desert Studies, Semnan University, Semnan, Iran,
mrahimi@semnan.ac.ir

Melting of glaciers and ice-caps is an issue of concern globally.
Assessing changes in glacial mass is a challenging task involving a high degree
of uncertainty in the assessment methods and indices leading indifference in the
opinion of scientists and policymakers. The present study, we reviewed the
effectiveness of climate methods for assessing the change in glaciers to provide
a baseline for future research that what indices should be used in which
environmental and resource availability scenarios. Our review suggests that in
Asian developing countries hydro-meteorological (HM) data is sparse and not
available for many regions. Hence, methods and indices based on HM data are
only suitable for the glaciers which have been studied or monitored in the past to
assess their response to temperature and precipitation changes. HM data
although provides first-hand primary information but is not resource efficient as
it requires more resources in terms of time, finance and human resource.
Remotely sensed data (RS) can be used for such cases and data maps for
inaccessible and data deficient site can be generated and visual interpretation
and rationing approaches can be used which provide accurate results however
are not time efficient. HM data provides more detailed information and impact
of temperature and precipitation variables on glaciers and is best suited if data is
required for a few sites while RS data can be used to study larger areas.
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CREATION OF ORTHOPHOTO MAPS AND DIGITAL SURFACE
MODELS OF THE ARGENTINE ISLANDS,  WILHELM
ARCHIPELAGO, ANTARCTICA

K. Lamsters, J. Karuss, M. Krievans, J. Jeskins

Faculty of Geography and Earth Sciences, University of Latvia, Riga, Latvia,
kristaps.lamsters@gmail.com

In this study, we used unmanned aerial vehicle (UAV) to create
orthomosaics and digital surface models (DSMs) of the largest Argentine Islands
comprising Galindez, Winter, Skua, Corner, Uruguay, Irizar and two of the
Barchans islands.

Flights were conducted from February 19 to March 26, 2018, using
drone DJI Phantom 3 Advanced. The control of drone was done with
Pix4Dcapture application, and flight altitude usually was set to 60-70 m above
the highest point on an island with 85% image overlap. More than 10000 aerial
photographs were taken covering an area of 4.5 km?. 14 ground control points
(GCPs) on average were placed on each island to provide precise coordinates for
the creation of orthomosaics. Global navigation satellite system (GNNS)
receivers Magellan Promark 3 were used to measure GCPs that enabled to
achieve 8 cm precision of GCPs on average. Two GNSS receivers were used —
one as a base station and the other as a rover. Post-processing was performed by
GNSS solutions software using signal corrections from Palmer GNSS station
allowing to obtain the deviation of base station coordinates around 4 cm.

Orthomosaics and DSMs with the average pixel size of 3.4 and 13.8 cm
accordingly were created by photogrammetry processes in Agisoft Metashape
Professional software in the WGS 84 coordinate system. The root means square
(RMS) reprojection error of GCPs in final models is 0.3 m. Final maps were
compiled in ESRI ArcMap 10.6.1.software in the UTM system, zone 20S.

From the obtained maps we estimate that the Argentine Islands are 34 m
high on average. The highest elevation is found on Uruguay Island reaching
79.08 m above ellipsoid. We estimate that Galindez island is 51.22 m high with
the highest elevation of 65.27 m above ellipsoid.

The use of UAVSs is not easy due to strong winds, frequent precipitation,
and cold temperatures but we have shown that UAVs can be successfully used in
Antarctica to obtain a high-resolution orthomosaics and DSMs. The created
DSMs will be available for future monitoring of glacier elevation and area
changes. We highly recommend using UAVs for the monitoring purposes of
glacier elevation changes in future taking into account that repeated surveys
must be performed only in time span when there is no new snow cover on
islands. The obtained orthomosaics allow performing further studies of
vegetation cover and wildlife populations as well.
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UDC 550.36

SEISMIC AND INFRASONIC MONITORING OF THE CRYOSPHERE
IN THE AKADEMIK VERNADSKY STATION REGION

O. Liashchuk?, E. Karyagin?, Y. Andrushenko®

The Main Center of the Special Control NSFCTC SSA Ukraine, Gorodok,
Ukraine, alex_liashchuk@ukr.net

The Antarctic Peninsula demonstrates one of the most exciting changes
seen in glacial systems in recent decades. Events include the decomposition of
ice shelves, the acceleration and thinning of glaciers, the retreat of glacial fronts.
However, due to the lack of systematic observations of glacial systems and
information about their boundary conditions, it is difficult to accurately predict
the contribution of the glaciers of the Antarctic Peninsula to the rise in sea level
and the subsequent reaction of these ice masses to climatic and oceanographic
changes.

Satellite information (optical and radar) is most widely used today to
study the glaciers in the region. At the same time, such works currently do not
cover the station location. At the same time, the Akademik Vernadsky station, as
well as at other Antarctic stations in the region, has complexes of geophysical
equipment that allow remote monitoring of the region’s seismo-acoustic
cryosphere. Under existing conditions, such observations can be carried out in
real time, in contrast to direct observations, which require the involvement of
considerable resources and the fulfillment of certain conditions.

During the seismic monitoring process in the region, the location of the
Ukrainian Antarctic station revealed that a significant number of seismic signals
are not associated with tectonic processes. The cause of local seismicity is
iceberg formation and glacier destruction, which are located in the immediate
vicinity of the station on the Kiev Peninsula — Wiggins Glacier, Truz, Bassi, Ley
and remotely - Larsen Ice Shelf. The signals from the Larsen S. glacier area
were first recorded by the authors at the station in 2004 after the installation of a
three-component digital seismic station, which allowed localizing the source of
disturbances. In subsequent years, the study of the dynamics of icebergs in the
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archipelago of the Argentine Islands was studied, the spatial and temporal
distribution of seismic signals during the movement of icebergs was determined.

It has been established that the level of microseismic noise in the region
substantially depends on the ice cover of the water area, the dynamics of which
depends on environmental changes. This, in turn, can be used to monitor such
changes by seismic and acoustic (infrasound) methods, since the generation of
microseisms in the lithosphere is accompanied by the formation of microbars in
the atmosphere. Another source of seismic and infrasound signals in the region
is the avalanche of the mountain peaks of the Antarctic Peninsula.

The report discusses the methodological aspects of seismic and
infrasound measurements in the region and the prospects for remote automatic
long-term geophysical monitoring of environmental changes using other
observation methods.

VK 550.36

CEMCMIYHUM TA THOPA3BYKOBUM MOHITOPUHI KPIOC®EPU
B PETIOHI PO3TALUNYBAHHSI YKPéiHCI,KOi AHTAPKTHYHOI
CTAHIII «<AKAJJEMIK BEPHA ICbKHI»

O. Jlawyk, €. Kapsein, 0. Anopywenxo

Tonoenuit yenmp cneyianvrnoeo kowmpomo HI[YBK3 JIKA Vxpainu, 'opoook,
Vkpaina, alex_liashchuk@ukr.net

AHTapKTUYHUH MIBOCTPIB JEMOHCTPYE OAHI 3 HAWOUIBII 3aXOTLTFOIOUNX
3MiH, IO CIIOCTEPIraroThCsA B JIbOZOBHKOBUX CHCTEMAX B OCTAHHI JECSTHIITTS.
Monii BxiIrOYalOTh B cebe po3man Ienb(GoBHX JIHOJOBHUKIB, MPUCKOPEHHS i
CTOHIIICHHS JIbOJOBHUKIB, BIICTYN JIbOJOBUKOBUX (pOHTIB. OjHak dYepe3
BIZICyTHICTh IOCJIJOBHHX CHCTEMAaTHYHHX CIIOCTEPEKEHb JIHOJIOBUKOBHX
cucteM Ta iHdopmauii mpo iX rpaHHYHI YMOBH, Ba)XKO TOYHO MependadnTe
BHECOK JIbOJIOBHKIB AHTapKTHYHOTO IIBOCTPOBA JO IiIBUIIEHHS PiBHA MODS 1
MOJANBIINAM PEaKIisiM IHUX JhOJOBHX Mac B KIIMAaTW4Hi 1 OkeaHOrpadiuHi
3MiHH.

Hait6inbIn akTHBHO Ha CHOTOJHI JUTS TOCTIKEHHS JbOJIOBHKIB PETiOHY
BHKOPUCTOBYETHCS CYNYTHHKOBa iH(OpMAIls (ONTHYHA Ta pajiooKaimiiHa).
Pa3om 3 THM Taki po0OOTH Ha CHOTOJHI HE OXOIUTIOIOTH PETiOH PO3TAllyBaHHS
craniiii. B Toit e yac Ha cTaHIii «AkageMik BepHanacbkuii», sK i Ha IHIIHUX
aQHTApKTHMYHUX CTAHI[SX B pErioHi MNPUCYTHI KOMIUIEKCH Teodi3u4HOro
oOnajHaHHsA, IIO0 JO3BOJSIIOTH BECTHM BiAJaJeHHH  CelCMOaKyCTHYHHMIA
MOHITOPHHT Kpiochepu perioHy. B icHyoo4Ymx ymMoBaX MpPOBOJHWTH TaKi
CIIOCTEPEKEHHSI MOXKIIMBO B PEKHMI PEaTbHOTO 4Yacy, Ha BiMIHY Bill MPSIMUX
CIIOCTEpEKEHb, IO MOTPEOYIOTh 3ayYeHHS 3HAUYHHX PECypCiB i BHMaraioTh
BUKOHAHHS TIEBHUX YMOB.
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B mpomeci mpoBeneHHS CEHCMIYHOTO MOHITOPHHTY B peTioHI
po3TallyBaHHs YKpaiHCHKOI aHTApPKTUYHOI CTaHLii BCTAHOBJIEHO, IO 3HAYHA
KIJIBKICTh CEMCMIYHMX CHTHAJIB HE IOB’s3aHa 3 TEKTOHIYHUMH MPOIECaMH.
IIpuunHOIO JOKaNBHOI CEHCMIYHOCTI € TpouecH aicOeproyTBOpeHHsS Ta
JIECTPYKILIi JbOMOBHKIB, IO 3HAXOIATHCS SK B Oe3mocepenHiil OMU3BKOCTI Bif
craHmii Ha miBocTpoBi KuiB — mpomoBuk Birrinca, Tpys, baceii, Jleit, Tak i
BigmaneHo - menbdosuii TponoBHK JlapceHa. Bmepmie curnHamm 3 periony
nponoBuka Jlapcen C Oynm 3apeecTpoBaHi aBTOopamu Ha craHIii y 2004 poui,
IiCII BCTAHOBJICHHS TPUKOMITOHEHTHOI U(POBOi CEHCMIYHOI CTaHMii, IO JaIo
3MOTy JIOKami3yBaTh JKepeno 30ypeHb. YNPOIOBXK HACTYIHHX POKIB
MPOBOAMJIOCS BHBYECHHS JAWHAMIKM pyXy aiicOepriB B paiioHi apXximemary
ApPreHTHHCBKI ~ OCTPOBH,  BH3HAQuUaBCS  NPOCTOPOBO-YACOBHHM  PO3IMOILI
CeCMIYHUX CHTHAJIB MIPU MepeMilIeHHi aiicOepriB.

BcranoBneHo, Mo piBeHb MIKPOCEHCMIYHOTO IIYMy B pETiOHI iCTOTHO
3aJIeKUTH BiJ JHOJOBOTO MOKPOBY aKBAaTOPii, JUHAMIiKa 3MiH SIKOTO 3aJISKHTh
BiJl 3MiH HaBKOJHMIIHLOIO cepefoBuma. lle B CBOO dYepry Moxke OyTH
BUKOPUCTAHO JUISi MOHITOPHUHTY TaKUX 3MiH CEHCMIYHHUMH Ta aKyCTHYHHMH
(iHdpa3BykOBHMH) METOJaMH, TaK SK TEHEpalis MikpoceHcM B JiTocdepi
CYNPOBOKYEThCSA YTBOpPEHHSIM MikpoOapom B armocdepi. Ille omauM
JOKEpEeTIoM CeMCMIUHUX Ta 1HQPa3BYKOBHUX CHUTHANIB y PETIOHI € CXill JIaBHH 3
TipCHKUX BepIINH AHTAPKTHYHOTO IiBOCTPOBA.

B gomoBimi  po3rmisHYTI  METOIOJIOTIUHI  aCMEKTH  MPOBEICHHS
celicMiYHMX Ta IH(Pa3BYKOBHX BHMIPIOBaHb B PEriOHI Ta IEPCIEKTUBU
NPOBE/ICHHS BIAJAJICHOTO ABTOMATHYHOTO IOBTOCTPOKOBOTO TIeodizHndHOro
MOHITOPHHTY 3MiH HAaBKOJIMIIHBOTO CEPEOBHIIA i3 3aIy4eHHSIM iHIINX METO/IIB
CIIOCTEPEKEHb.

UDC 550.37, 550.38

SPATIAL-TEMPORAL TECTONOMAGNETIC AND
MAGNETICVARIATIONS ANOMALIES IN THE AREA OF
AKADEMIK VERNADSKY STATION

V. Maksymchuk, I. Chobotok, Ye. Nakalov, R. Kuderavets, V. Tymoschuk

Carpathian Branch of S. I. Subbotin Institute of Geophysics, National Academy
of Sciences of Ukraine, Lviv, Ukraine, vmaksymchuk@cb-igph.lviv.ua

Tectonomagnetic and magneticvariations investigations in the location
of UAS are provided for Earth’s crust recent geodynamics studies on the
Antarctic Peninsula. Tectonomagnetic monitoring on the Antarctic geodynamic
polygon was started in 1998 by periodical (every 1 — 2 years) geomagnetic
observations on the fixed observing points network (26 points in 2018).
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Magneticvariations observations on UAS are lasting more than 10 years.
Processing of magneticvariations data series allows definition of electromagnetic
induction vectors (Wise vectors) components and gives an opportunity to obtain
rocks electric conductivity temporal variations for different depths.

On the base of long-term observations results in the location of UAS
intensive local magnetic field temporal variations (tectonomagnetic anomalies)
were defined. In general, type of morphology, trend sigh and intensity of local
magnetic field dynamics three groups of observing points can be selected:
Western, Central and Eastern. Western one - Barchans Isl., Three Little Pigs Isl.
- has significantly linear negative trend. The most intensive variations there are
on the Three Little Pigs Isl., where during 1998 — 2014 yrs. reach -36.2 nT.
Eastern group of points covers the continental part of the polygon (Rasmussen
cape, Barselot Isl.) and differs by its special field variations morphology: almost
non-anomalous AF field variations during 1998 — 2003 years, and sharp negative
trend after 2004, where through last 10 years AF decreased on 32 nT.

Central group of points (Galindez Isl., Skua Isl., Yalour Isl., Uruguay
Isl., Petermann Isl.) with slight local magnetic field variations is like a boundary
between Eastern and Western blocks. Such zoning agrees with geological data,
which state, that along Penola strait in NE direction extends tectonic fault with
the same name, and this fault is one of the important one in the regional
tectonics.

Interpretation of field’s anomalous temporal variations was done from
the position of piezo-magnetism. Calculated directions of tectonic tensions
changes agree with data about crust’s recent vertical movements in the Region.

In Wise vectors series were observed variations with periodical and non-
periodical (episodic) features. The most intensive Wise vectors anomalous
variations correlate with seismic activity in the region and coincide in time with
strong earthquakes (M>8) in subduction zone between Skosh, Antarctic and
South-American plates. Such tectonomagnetic and magneticvariations
monitoring is, obviously, organic and allows, in connection with seismic and
other geophysical methods, to enrich the information about region’s recent
geodynamics.
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NPOCTOPOBO-YACOBI TEKTOHOMATHITHI TA
MATHITOBAPIALUIHI AHOMAJII B PAWOHI AHTAPKTHYHOI
CTAHLUI «<AKAJIEMIK BEPHAICBKHI1»

B.IO. Makcumuyk, 1.0O. Yobomok, €.®. Hakanos, P.C. Kydepaseyp,
B.P. Tumowgyx

Kapnamcore 6i0dinenns Incmumymy eceogizuxu im. C.I Cybbomina HAH
Vipainu, m. Jlvsis, Ukraine, vmaksymchuk@cb-igph.lviv.ua

TekTOHOMArHiTHI Ta MarHiTOBapialiifHi JOCTIIPKCHHS BHUKOHYIOTHCS B
paiioni Ykpaincekoi antapkruaHoi ctaHuii (YAC) «Axanemik BepHancekuii» 3
METOI0 BUBYEHHS CYy4acHOI JMHAMIKH 3eMHOI KOpH AHTapKTHYHOTO ITIBOCTPOBA.
TeKTOHOMAarHITHUI MOHITOPUHI Ha AHTapKTHYHOMY Treo(i3HYHOMY MOJIrOHi
3aificHioeThes 3 1998 poky nusixoM mpoBeaeHHs nepioandHux (depe3 1-2 poku)
TEOMArHITHUX CIIOCTEPEKEHb HAa MEpEXi 3aKpiIUICHHX Ha MICIEBOCTI MYHKTIB
CIOCTEPEkKEHb, KUTBKICTh KX cTaHoM Ha 2018 p. mocsarna 26 mrT.

MarniToBapiatiiiHi HerepepBHi crioctepexkeHHs Ha Y AC BHKOHYIOTBCS
Bke moHax 10 pokiB. OmpalfoBaHHS psAiB JaHWX MarHiToBapialiifHUX
CIIOCTEPEKEHb TO3BOJISIE BU3HAYUTH KOMIIOHEHTH BEKTOpa €JIEKTPOMAarHiTHOI
innykuii (Bekropa Bise), mo BigkpHBae MOMIJIMBOCTI BH3HAa4YaTH 3MIHM y daci
€JIEKTPOTIPOBITHOCTI TIPCHKHX OPiA HA Pi3HUX TIIMOMHAX.

3a pesynpTaraMu 0araTOpiYHOTO TEKTOHOMArHITHOTO MOHITOPHHTY Y
perioni YAC “Axanemix BepHaacekuii” BHSBICHO IHTEHCHBHI YacOBi 3MiHHU
JIOKAJTBHOTO MAarHiTHOTO IOJISI — TeKTOHOMArHiTHi aHoMaiii. B 3aramsHOMY 3a
MOP(QOJIOTi€I0, 3HAKOM TPEHAY Ta IHTEHCHBHICTIO JWHAMIKH JIOKAJIFHOTO
MarHiTHOTO MOJIS BUJULIFOTBCS TPU TPYNHM IYHKTIB: 3aXifHa, LEHTpajbHa i
cximHa. 3aximHa Tpyma TyHKTIB Ha o. bapxamm Ta 0. Tpoe mopocsr
XapaKTePH3Y€EThCs SICKPABO BUPKEHUM Maike JIHIHHUM BiJl' €MHUM TPEHIOM.
HaliiHTeHCHBHIIII 3MiHH TYT cHocTepirarotecs Ha 0. Tpoe mopocsr, e BOHH 3a
nepion 1998-2014 nocsirmu -36,2 1.

CximHa Tpyma IIyHKTIB OXOIUIIOE MATEPUKOBY YACTHHY IIOJIITOHY
(M. Pacmyccen, o. bapcenoT) BiApi3HSETHCS CBOEPITHOIO MOPQOIOTIERd 3MiH
moJist: 3 Maibke 0e3 aHoManbHUMHE 3MiHamu 1ot AF 3a 1998-2003pp. Ta pizkum
Big‘eMHUM TpeHaoM micis 2004 p., xe 3a 10 pokiB mone AF 3MeHmiocs Ha
32 1Tn.

Lentpanbaa rpyna myskTiB (0. aminges, o. Ckya, o. Slyp, o. Ypyrsai,
o. IlirepmaHH), $IKa XapaKTEPHU3YETHCS HE3HAUHHMH 3MiHAaMH JIOKAIEHOTO
MarHiTHOTO TIOJIs, € CBOEPITHOI TPAHHUIICIO MK 3aXiTHHM Ta CXiTHUM OJOKaMH.
Take paiioOHyBaHHS HE CyNEpPEUUTh FCOJIOTTYHUM JIaHUM, 3T1THO 3 SKUMH B3JIOBXK
npotoku IleHona B MiBHIYHO-CXiZHOMY HANpsIMi MPOCTATAEThCS OTHOIMEHHUIH
TEKTOHIYHUI PO3JIOM, SIKHA € OJHMM i3 BaXIHUBHX CJIEMCHTIB TEKTOHIKU
perioHy.
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[HTepnperaniss aHOMAJIBHUX YAacOBUX 3MIH MOJS BHKOHAaHA 3 MO3UINN
’e30MarHeTH3My. Po3paxoBaHi HampsIMKM 3MiH TEKTOHIYHUX HalpyKeHb
Y3TOJUKYIOTBCS 3 TaHUMH IIPO CYYacHI BEPTHKAJIbHI PyXH 3eMHOI KOPH Y PETiOHi.

Y yacoBuX psaax BekTopa Bize crocrepiraroTecs Bapiallii IepioAnIHOTO
Ta HemepioguyHOro (emizoAuWyHOro) xapakrepy. HaifOinpmn iHTEeHCHBHI
aHOMaJIbHI 3MiHH BeKTopa Bize KOpemoroTh i3 ceficMiYHOI0 aKTHBHICTIO PETioHy
1y gaci CIiBIafaroTh 3 CHIBHUMHU 3eMiieTpycamu (M>8) y paiioHi 30H cyOmykmii
wmr Ckomia, AmnTtapkrmuHoi Ta IliBneHHo-AmepukaHcpkoi. Kommiexc
TEKTOHOMArHITHOTO Ta MArHITOBapiallifHOTO MOHITOPHHTY, OYEBHIHO, €
OpPTaHiYHUM 1 JJO3BOJISIE y MOEAHAHHI 3 CEHCMIYHUM Ta iHIIMMHU Treo(i3HYHUMHU
METOJaMH, OTPUMATH iH(pOPMALIi0 PO Cy4acHy re0ANHAMIKY perioHy.

UDC 550.37

INTERPRETATIONAL MODEL OF TECTONOMAGNETIC ANOMALIES
IN THE AKADEMIK VERNADSKY STATION LOCATION

V. Maksymchuk, 1. Chobotok, Ye. Nakalov

Carpathian Branch of S. I. Subbotin Institute of Geophysics, National Academy
of Sciences of Ukraine, Lviv, Ukraine, vmaksymchuk@cb-igph.lviv.ua

Geomagnetic observations on the tectonomagnetic polygon network in the
location of UAS during the period of 1998 — 2017 allow definition of intensive
temporal changes of a local magnetic field — tectonomagnetic anomalies — and
peculiarities of their spatial-temporal structure. The most detailed information about
tectonomagnetic anomalies was obtained along Barchans-Rasmussen profile, where
15 observation points are located as of 2017.

Interpretation of defined tectonomagnetic anomalies was made on the base
of piezo-magnetic effect, i.e. their nature was connected with rocks magnetization
variations under the influence of tectonic tensions. But interpretational model of
tectonomagnetic anomalies have to be agreed with other geological and geophysical
data: seismicity, fault-block structure, data about recent crust movements, etc.

Geological structure, tectonics of not only the UAS location, but the all coast
and shelf of Antarctic Peninsula are deficiently studied. Seismic investigations were
done only on separate regional profiles far away from Argentine Islands archipelago.
So for construction of interpretational model along Barchans-Rasmussen profile
geomagnetic model with additional data about spatial-temporal local magnetic field
variations, results of tectonomagnetic anomalies sources modeling, magnetic
variations data and other materials were applied. For appreciation of mentioned
geodynamic and passive effects impact to observations of field variations we
developed the model of magnetic heterogeneity and changes of this heterogeneity
magnetization. Such model allows positively conform calculated and observed
curves of anomalous magnetic field AF and his time changes AAF. The model of AF
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anomaly source was selected as a set of vertically magnetized straight corner
parallelepipeds with endless spreading in sub-meridian direction.

To test such hypothesis about piezo-magnetic nature of anomalies next
modeling and appreciation of mentioned physical effect probable impact to
observed tectonomagnetic anomalies were done. Calculations show that the main
impact to AF field temporal variations have heterogeneities in the upper layers of
cross-section. On the base of tectonomagnetic investigations here can be excreted
two blocks: western and eastern with boundaries along Penola strait.

Directions and values of tectonic tensions, which cause defined
tectonomagnetic anomalies, were appreciated in the frame of offered model. For
western block such growth of tectonic tensions reaches 1 bar per year. For central and
eastern blocks bias of tectonic tensions from -0.2 to -0.6 bar per year is typical. Such
SE — NW direction of tectonic tension changes is proved by GPS observations done
by “Lviv Polytechnic” National University. GPS observations points on the Jalour
Isl., Tuxen cape, Berthelot Isl., demonstrate horizontal displacement in SE direction
and points on Galindez Isl., Roca Isl. in W and NW direction correspondingly. As a
result we consider, that idea of geologists and geophysicists about tectonic fault
between western and eastern blocks along Galindez Isl. — Peterman Isl. is real
substantiated.

VIIK 550.37

IHTEPITIPETALIMHA MOJEJIb TEKTOHOMATIHITHUX AHOMAJII B
PAMOHI YKPATHCBKOI AHTAPKTHYHOI CTAHIII «AKAJEMIK
BEPHAJICbKHIi»

B.IO. Makcumuyk, L.O. Hobomox, €.®. Haxanos

Kapnamcvre 6iodinenns Incmumymy eeogpizuxu im. C.1. Cy66omina HAH Ykpainu,
M. JIveie, Yrpaina, vmaksymchuk@ch-igph.lviv.ua

TIposeneni y 1998-2017pp. reoMarHiTHi COCTEpEKECHHS Ha MEPEKI ITyHKTIB
TEKTOHOMArHiTHOTO TIOJNIrOHY Yy paioHI YKpaiHCBKOI aHTapKTUYHOI CTaHINii
«Axanemix Beprancekuit»y (YAC) mH03BOMMIM BUSIBUTH IHTCHCHBHI YacoBi 3MiHH
JIOKAJILHOTO MArHITHOTO TIONSI — TEKTOHOMATHITHI aHOMAwii Ta JOCTIAUTH
0COOJMBOCTI iX MPOCTOPOBO-4ACcOBOI CTPYKTypu. HalineranbHimre TeKTOHOMArHiTHI
aHoMauii BHBUEHi B3oBX npodimo bapxanu-PacMycceH, Ha SKOMY CTaHOM Ha
2017p. posTaiioBaHo 15 MyHKTIB CIIOCTEPEIKEHB.

[HTeppeTaltisi BUSBICHUX TEKTOHOMArHITHUX aHOMaJliii BUKOHaHAa HaMH 3
MO3ULIM IT’€30MarHeT3My, TOOTO 1X MpHpoJa TMOB’s3yBanach i3 3MiHAMH
HAMAarHiYeHOCTI TIPCBKUX TOPIN M Mdi€l0 TEKTOHIYHMX HampykeHb. OHaK,
IHTepIIpeTaniifHa MOJeTb TEKTOHOMATrHITHAX aHOMAJIiii TIOBUHHA OYTH y3ro/pKeHa 3
[HIIAMA T€0JI0TO-TeO(PI3UIHAMH TAHUMHI: 3 CEHCMIYHICTIO, PO3JIOMHO-OJIOKOBOIO
CTPYKTYPOIO, TAaHHMH TIPO CydacHi pyxu 3eMHOI KopH Ta iH. ['eonoriuna Oymosa,
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TEKTOHIKa perioHy po3ramryBaHHs Y AC, Ta 3pemTolo BChoro y30epexors i menbdy
AHTapKTHYHOTO ITIBOCTPOBa BHBYEHI ayxe Mano. CeiicMidHi poOOTH BHKOHaHI
JMIIE HA OKPEeMUX PETiOHATPHUX MNpo(ULIX IalneKo 3a MEeXaMH apxilesary
ApPreHTHHCBKHX OCTPOBIB. Y 3B’A3Ky 3 LM, Ul MOOYOOBH IHTEpIpEeTaliifHOl
mozeni mo mpodimo bapxanu-PacMycceH 3a OCHOBY Oylio B3MTO T€OMAarHiTHY
MOJIETb, JIOTIOBHEHY JAHUMH IO IIPOCTOPOBO-YaCOBI 3MiHH JIOKAILHOTO MAarHiTHOTO
OIS, PEe3YNIbTaTH MOJEIIOBAHHS JpKepel TEKTOHOMAarHiTHMX aHOMANii, aHi
MarHiToBapialiiHux jgocnmivkeHb Ta 1H. 1100 ONIHUTH BHECOK 3rajlaHuX
TeOMHAaMIYHHX 1 ACHBHUX SIBUII] Y CIIOCTEPEXKEHi 3MIHHM IOJISI HAMH MOOyHOBaHA
MOJIeJIb MarHiTHOI HEOTHOPIJHOCTI 1 3MiH HAMarHiY€HOCT] 1i€i HeOAHOPIAHOCTI, sIKa
JIO3BOJISIE 33/I0BUIBHO Y3TOIWTH PO3PaxoBaHi Ta CHOCTEPEKEeHI KPUBI aHOMAIbHOTO
MarHiTHoro mois AF i fforo yacoBux 3miH AAF. Monens mxepena anomanii AF
migdupanack y BHIJIAI HAO0OpY BEPTUKAIGHO HAMArHIYeHWX MPSMOKYTHUX
TIapajenertineniB 6e3Me)KHOr0 IPOCTATaHHS B CyOMepHU IIOHAIEHOMY HaIIpsIMi.

JUts1 mepeBipKH TiMOTE3H TIPO IT€30MArHITHY HMPHPOAY TEKTOHOMArHITHHX
aHOMaJTiii OyJI0 BUKOHAHO HACTYITHI MOJICIFOBAHHS Ta OI[IHCHO MOMJIMBUI BHECOK
3rajiaHoro (hi3MYHOTO MEXaHi3My Vy CIHOCTEPE)KEHI TCKTOHOMATHITHI aHOMAJTIl.
Po3paxyHkn mokaszamy, 0 OCHOBHMI BKJaJ Yy 4YacoBi 3MiHM monsi AF BHOCSATBH
HEOJHOPIAHOCTI y BepxHid dacTwHi po3pidy. I[lpm 1poMy 3a JaHUMH
TEKTOHOMArHiTHUX JOCIIDKEHb TYT BHAULIIOThCSA 2 OJOKM: 3aXiTHUN 1 CXigHHH,
IPAHHMII MDK SIKUMH HPOXOAUTB B3/I0BXK MPOTOKH T1eHomna.

B pamkax po3risHyTOi MOENi 3pOOJICHO OIHKY HANPSMKIB 1 BETHYMHH
TEKTOHIYHUX HAIpYKeHb, SIKi BUKJIMKAIOTH BHSIBICHI TEKTOHOMATHITHI aHOMAJIil.
Jltst 3aximHOro OJNOKY NPHUPICT TEKTOHIYHMX HampyXeHb nocsrae 1 Gap/pik, mist
LIEHTPAJFHOTO Ta CXIHOrO OJIOKY XapaKTepHi 3MIIlleHHS 3HAa4eHb TEKTOHIYHHX
HampykeHb Ha BemmuuHy Bing -0,2 mo -0,6 Oap/pik. Lleit miBmeHHO-CXimHUH —
MBHIYHO-3aXIIHIH HAmNpSAMOK 3MiH TEKTOHIYHHX HAIPYXXECHb MiITBEPIIKYETHCS
pesyabratamu  GPS-criocrepexxens HamionanmsHoro  yHiBepcurery «JIbBiBChbKa
nomitexnikay. [lyaktn GPS-crioctepexxenp Ha o. Smyp, M. Tykcen, o. Bapcernor
JIEMOHCTPYIOTh TOPH3OHTAJbHE 3MIIIEHHS Y MiBICHHO-CXiTHOMY HampsMKy, a
MyHKTH Ha 0. [aminnes, o. Poka — BiAMOBIIHO y 3aXiMHOMY 1 MiBHIYHO-3aXiTHOMY
HanpsMKy. BpaxoByroun BuIlecka3zaHe, HaM BHIAEThCS OOIPYHTOBAHOIO IyMKa
reoyioriB i reo(i3WkiB TPO HASBHICTh MK 3aXiHUIM Ta CXiTHAM OJIOKOM
TEKTOHIYHOTO PO3JIOMY, SIKHIT IPOXOAUTS M0 JiHii 0. ["aniHaes — o. [Titepman.
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GEOLOGICAL INVESTIGATIONS IN THE REGION OF UKRAINIAN
ANTARCTIC AKADEMIK VERNADSKY STATION IN 2019

O.Mytrokhyn ¢, V.Bakhmutov 2

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
mitrokhin.a.v@ukr.net

2S.1. Subbotin Institute of Geophysics, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

During seasonal works of 24™ Ukrainian Antarctic Expedition in
January-April 2019 field geological investigations were carried out. The main
aim was elaboration of the stratigraphical column for Ukrainian Antarctic
Station (UAS) region, determination of rock diversity and lithologic features of
the stratums and their geographical occurrence, bedding and succession of
accumulation. Studied area covered the North part of Graham Coast of Antarctic
Peninsula namely coast of Kyiv Peninsula from Cape Renard to Collins Bay as
well as adjacent islands of Wilhelm Archipelago. The stratigraphical column of
the area includes: 1) Metamorphosed terrigenous rocks that traditionally are
correlated with the Paleozoic sedimentary strata of Trinity Peninsula Group
(TPG); 2) Antarctic Peninsula Volcanic Group (APVG) of Mezozoic age; 3)
Quaternary sediments. TPG is usually regarded as the oldest stratum of the
Graham Coast. Unfortunately its exposures on the Lahille Island and
Beascochea Bay were not accessible in 2019 season due to ice condition. Some
erratic boulders of shales and slates which were found on many islands of
Wilhelm Archipelago probably belong to TPG. APVG is the most widespread
strata in the UAS region. Route geological survey as well as local landings on
the hard accessible cliffs and subglacial exposures demonstrated that
considerable areas of the western coast of Kyiv Peninsula are composed of
APVG. The continuous exposures of APVG could be observed on the next
intervals of coast: Cape Renard - Loubat Point, Glandaz Point - Cape Cloos,
Girard Bay - Dusseberg Buttress, Edge Hill - Waddington Bay, Waddington Bay
- Mount Demaria. Exposures of volcanites on the Yalour Islands and Barros
Rocks mark once more large area APVG under the sea level. At the same time to
the west from Lemair Channel and Penola Strait the areas of APVG exposures
significantly reduce and their abundance is restricted by Booth Islands and
eastern group of Argentine Islands as well as thin strips on the east coasts of the
Hovgaard, Plenou, Barchans and Forge Islands. On the three last islands as well
as on the Both Island the APVG cover the diorite-granodiorite intrusive massifs.
Further on the west on the Vedel, Anagram, Roca and Cruls Islands intrusive
magmatic rocks of plutonic facies are widespread. The volcanites can be found
solely as xenolites in the plutonic rocks. Pre-Cenozoic age of the volcanic strata
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on the Argentine Islands is unambiguously proved by the intrusive relation of
paleogene granitoids with the volcanites on the Barchans and Forge Islands.
Intrusive contacts APVG with diorites were studied near the bottom of
Dusseberg Buttress and on the Booth and Pleneau Islands. If Early-Cretaceous
U-Pb age that was determined by J.Tangeman (1996) for the diorites of Moot
Point can be extrapolated on the other diorites of the UAS region the age of
APVG must be pre-Cretaceous. The lower age margin is not determined yet. On
the studied area APVG consists mostly of pyroclastic rocks namely lapilli tuffs
and ash tuffs, pyroclastic breccias, tuff breccias as well as of andesitic and
dacitic lava. In some places pyroclastic rocks interbedded with the subordinate
tuffites, sandstones, mudstones, conglomerates and jasper-like silicic rocks.
During 2019 field works several new localities of the sedimentary rocks were
studied. For the first time fossilized remnants of the plants were discovered in
the terrigenous strata on the Corner Islands. Executed researches disprove an
assumption of D. Elliot (1964) about tertiary age of volcanites on the unnamed
islands located between Irizar and Uruguay Islands. The occurrence of
quaternary moraines and off-shore gravel-pebbly sediments are limited
occurrence on the studied land areas.

VJIK:55+551.22

TEOJIOTTYHI ~ JOCHUKEHHS ~ PAMOHY  VKPAIHCBHKOI
AHTAPKTUYHOI CTAHII "AKAJEMIK BEPHAJICBHKHII" V 2019
POLII

O.Mumpoxun, B.Baxmymoe 2

HHI "Incmumym zeonozii Kuiscvkozo nayionansnoeo ymieepcumenty imeni
Tapaca Llesuenxa, , Kuis, Yxpaina, mitrokhin.a.v@ukr.net
2Iucmumym 2eogpisuxu im.C.1. Cy6bomina HAH Yrpainu, Kuis, Yxpaina

ITix wac ce3oHHMX poOIT 24-1 YKpalHCHKOT aHTApPKTHYHOI EKCIIeAMIIii,
SIKi TpUBaNM 3 CiyHs 10 KBiTeHb 2019 poky, aBTOpaMy BUKOHYBAJIHCS IOJIbOBI
reoJIOTiuHi TOCiKeHH. [X MeToro 6yI0 yTouHeHHs cTpaTurpadiuHoro pospizy
paiiony  Ykpaincekoi — aHtapktmuHoi  craHmii  (YAC),  BH3Ha4YeHHA
meTporpagivHoro CKiagy Ta JITOJOTIYHHX OCOONMBOCTEH CTpaTH(iIKOBAaHHX
YTBOpEHB, 3'ICYyBaHHs X reorpadiqHOl PO3MOBCIOKEHOCTI, YMOB 3aJIAraHHS Ta
MOCJTiTOBHOCTI HakomW4eHHs. PaifoH po0iT BKiIrouaB miBHIYHY 4acTHHY bepera
I'pesma (Graham Coast) AHTapKTHYHOTO MiBOCTPOBA, 30KpeMa Yy30epeskoKs
niBocrpoBa Kuis Bix mucy Penapn (Cape Renard) mo 3atoxu Komninz (Collins
Bay), a Takox mpuierni  octpoBu apximemary Bimeremsma (Wilhelm
Archipelago).  Crparurpadiunnii  po3pi3  JOCHIIKYBaHOI  TepuTOpii
npencraBieHnid: 1) MertaMopdi30BaHNMH TEPUTCHHHIMH IOPOJAMH, SIKi
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TPaAnLiHHO KOPEIOITh 3 NMaJIC030HCHKOI0 TEPUTEHHOIO I'PYIOI0 IiBOCTPOBA
Tpiniti (TPG); 2) Me3030iCbKO0 BYIKaHIYHOW TPYHOK AHTapKTUYHOTO
niBoctpoBa (APVG); 3) UYerBeptuHHuMH Binkiagamud. TPG 3Buuaitno
BBaKAEThCS HallaBHIIINM cTpaTudikoBanuM yTBopeHHsM bepera I'pesima. Ha
xanb, Bimcnonenns TPG Ha octposi Jlaxin (Lahille) Ta y 3aroui Bickoui
(Beascochea) 3a Ba)XKHX JIbOAOBUX YMOB OYyJIM HEAOCSHKHUMH JUISL JOCII/KCHb.
MosximBo, 1o cepii TpiHiTI HanexaTh (QITITH Ta CIAHII, SKi OMINPEH] y BUIIISAL
epaTHYHUX BalyHIB Ha OUIBIIOCTI JOCIIDKEHMX OCTPOBIB apXimenary
Binerensma. APVG Mae Hal6ibI1e pO3MOBCIO/PKEHHS Cepell CTPAaTH(IKOBaHUX
yTBOpeHb paiiony Y AC. MapiipyTHi CHOCTEPEKEHHS, a TAKOXK TOYKOBI BUCATKH
Ha BaXKO-IOCSKHI OeperoBi CKell Ta BHXOAM HiIJIbOJOBHKOBOTO JIOXKA
3acBimumny, mo APVG ckinamae 3Ha4HYy YacTHHY 3aXiTHOTO Yy30epesKs
niBoctpoBa KuiB. 3okpema, APVG maibke Oe3mepepBHO BiICIOHIOETHCS Ha
ninsakax:muc Penapn — muc JlyGar (Loubat Point), muc T'manmas (Glandaz
Point) - muc Kuys (Cape Cloos), 3aroka Xupapn (Girard Bay) - Buctyn
Hroccoepra (Dusseberg Buttress), Bucounna Emx (Edge Hill) - 3aroka
Baunitarron (Waddington Bay), 3atoka Bagaitarron - ropa Jemap’s (Mount
Demaria). Buxoau ByikanitiB Ha octposax Shiryp (Yalour Is.) Ta ckensix Bappos
(Barros Rocks) BoueBHib MAPKYIOTH IUIOLLY ¢ OHI€T Beaukoi aAimstHkn APVG,
IO 3HAXOOUTHCS Mix piBHeM Mops. Pazom 3 Tum, 3axigHime mpotok Jlemeiiep
(Lemaer) ta Ienomia (Penolla) momii Buxoxie APVG CyTT€BO CKOPOUYIOThCH,
a PO3MOBCIOUKCHICTh 0OMEKYeThCsl TepeBakHO octpoBoM byt (Booth 1) Ta
CXIIHOIO TPYyNOI0 APreHTHHCHKHX OCTPOBIB, a TaKOX BY3bKHMH CMyraMH Ha
cxigaux y36epexoksx ocrposiB 'osrapa (Hovgaard 1.), Ilneno (Pleneau 1.),
bapxanu (Barchans 1s.) ta ®opmx (Forge Is.). Ilpuuomy, y TpbOX OCTaHHIX
BUTIAKaX Ta Ha OCTPOBiI ByT 3'1coBaHO, IO BYJIKAHITH CKJIQJAIOTH TOKPIBIIO
nmioput-TpaHomioputoBux iHTpy3id. Ille mami Ha 3axim Big bepera I'pesma Ha
octpiBaux rpymnax Benen (Vedel 1s.), Anarpam (Anagram Is.), Poka (Roca Is.)
ta Kpym3 (Cruls 1S.) mmpokoro po3moBCIODKEHHsT HaOyBalOTh IHTPY3HBHO-
MarMaTH4Hi TOPOAW, a BYJKAHITH 3yCTPIYalOThCS BHKIIOYHO Y BHIJIAMI
KCCHOJITIB Yy HHMX. IHTpY3WBHI CIHIBBIHOLIEHHS NaJEOTCHOBUX TIPAHITOINIB
octpogiB bapxanu ta ®opmx 3 APVG 01HO03HAYHO TOBOAATH JOKAWHO30HCHKUH
BIK BYJKaHITIB ApPreHTHHCHKHX OCTpOBiB. [HTpy3uBHi koHTaktH APVG 3
IiOpUTaMH BUSBIEHI Ta IOCTIIDKEHI Oins migHixoks BUcTymy [roccOepra, a
TakoXK Ha ocTtpoBax byt Ta IlneHo. SIkmio paHHBO-KpEHASHWHA BiK, SKHUN
BusHauennii J. Tangeman (1996) mns miopurie mucy Myt (Moot Point),
eKCTparoyoBaTi Ha iHmi mioputu paiiony YAC, to Bik APVG mae Oytu
nokperassHuM. HiokHS K BiKOBa MeXa JIOCI JIMIIAETBhCS HE 3'sicoBaHOr. Ha
nocipkyBaHii Teputopii APVG npezcrtaBieHa nepeBakHO MipOKIACTUUHUMH
nopoJaMH - JAMIIEBUMHM Ta TONENOBUMH TyhaMH, MipOKIACTUIHUMH
OpekuisiMu,  TyhoOpekdisMH, a TaKoX  IiJNOPSIJKOBAaHUMHU  JIaBaMH
AHJE3UTOBOTO Ta JAlUTOBOrO Ckiangy. Ilogekynm, 3 MipOKIACTHYHHMH
MOpPOJIAMH  TIEPEIIapOBYIOTECS  PI3KO  MIANOPSAIKOBaHI Ty(QiTH, MiCKOBHKH,
AJIIEBPOIIITH, TPABENiTH Ta KPEMEHHUCTI ciaHIi. [lig 9ac moJpoBUX JOCIHIHKEHb
2019 poky aBTOpHW BHUSBIUIM JICKiIbKa HOBHX IUISHOK OCAIOBHX MOpim, a B
TepurenHux mapax ocrtpoBa Kopuep (Corner |.) Oymu Bnepuie 3HaiineHi
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MIPUTH30BaHI PEIITKH POCIMH. BUKOHAaHI JOCHI/UKEHHS CIIPOCTOBYIOTH
npunymenHs D.Elliot (1964) npo TpeTuHHMI Bik BYJIKaHITIB Ha Oe31MEHHHX
OCTpIBIISIX, po3TamioBaHux Mix octpoBamu Ipisap (lrizar 1) ta VYpyrsaii
(Uruguay 1.). YetBepTrHHI MOpEHH Ta PUOEPEIKHO-MOPCHKI rpaBiiHO-TaIbKOBI
BIKJIaAM Ha AOCTIKYBAaHUX TUISHKAX CYXOJIOJy PO3BHHYTI BKpail 0OMEKEHO.

UDC 552.3

PETROGRAPHIC CHARACTERISTICS OF THE BARCHANS
ISLANDS GRANITOIDS (THE ARGENTINE ISLANDS, WEST
ANTARCTICA)

O. Mytrokhyn, O. Marushchenko

Institute of Geology, Taras Shevchenko National University of Kyiv, Kyiv,
Ukraine, lesymarush@gmail.com

The Argentine Islands lie between lat. 65°13" and 65°16° S., and long.
64°13" and 64°20° W off the west coast of Graham Land. The Akademik
Vernadsky station is located on the Galindez lIsland, which belongs to the
Argentine Islands. The geological structure of the Argentine islands involves the
Upper Jurassic volcanic rocks and the Paleogene granitoids. In 2017 during
fieldwork O. Mytrokhyn has revealed sedimentary rocks for the first time on the
Argentine Islands, in particular on the Corner Island. Barchans Islands is located
2 km west from the Akademik Vernadsky station. Unlike most other
representatives of the Argentine Islands, practically all Barchans Islands are
composed of granitoids. Only in the east of the largest of the islands granitoids
have a contact with a narrow strip of older volcanic rocks. The conditions of the
occurrence and petrography of the Barchans granitoids were described in the
works of previous researchers (in particular Elliot D. H., 1964 and Hawkes D.
D., 1981). The mineralogy of these granitoids, with the exception of rock-
forming minerals and quartz-magnetite hydrothermal mineralization, practically
has not been investigated. The purpose of the work was to establish new and to
specify the already known data on mineralogical and petrographic diversity and
features of granitoids in the area of the Akademik Vernadsky station.

Samples of rocks for research were provided by V.G. Bakhmutov and
P.O. Burtnyi. The methods included optical (thin section) microscopy, electron
microscopy and electron probe analysis.

Barchans granitoids have gray color, a massive structure and a phaneritic
medium-grained texture. Under a polarization microscope in thin sections the
texture is defined as a subhedral granitic. Many samples have elements of
monzonite texture with poikilitic inclusions of plagioclase in feldspar.
According to the QAP diagram (Streckeisen, A. 1979.) samples from the
Barchans Islands refer to granodiorite. One sample refers to quartz
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monzodiorite. The quantitative mineral composition, determined with the Andin
integration table is as follows: the main minerals are plagioclase (58.3-60%),
potassium feldspar (8.6-15.9%) and quartz (9.8-18,2 %); secondary minerals —
biotite (5.3-7%), amphiboles (5-7%), others (1.9-2.6%). Accessory minerals are
magnetite, ilmenite, titanite, epidote, orthite, clinopyroxene, chlorapatite, zircon
and thorite.

Thus the mineralogical and petrographic features of the Barchans
granitoids belong to I-type granitoids due to such features as the presence of
basic plagioclase (in nuclei up to An55-56 that belong to a labradorite); the
presence of a hornblende, pyroxene and titanite and also among the accessory
minerals — presence of epidote-apatite and magnetite-ilmenite mineralizations.
The authors first discovered the thorium mineralization in Barchans granitoids in
the Argentine Islands. The thorium silicate, which was found in granitoids in
accessory quantities, was identified as thorite(ThSiOa4). It is drawn some
conclusions about a possibility of finding thorium minerals in other places of
distribution of this type granitoids. The fact that thorium refers to incompatible
HFS elements, for further study of thorium mineralization, attention should be
paid to late aplite - pegmatite veins that were detected during fieldwork at the
UAS in 2017.

YK 552.3

HNETPOTPA®IYHI OCOBJHUBOCTI TPAHITOIIB OCTPOBIB
BAPXAHU (APTEHTHUHCBKI OCTPOBHU, 3AXI/THA AHTAPKTHUKA)

O.B. Mumpoxun, O.JI. Mapyuienko

HHI «Incmumym 2eonociiy Kuigcoko2o nayionanonozo ynigepcumemy imeni
Tapaca Ilesuenxa, m. Kuis, Ykpaina, lesymarush@gmail.com

ApPreHTHHChKI OCTPOBH 3HAXOIAThCS B KOOpAMHATaX Mik 65°13° -
65°16" miBmam Ta 64°13° - 64°20'3x. Ha omgmomy 3 Hux — o. laminges,
po3TamoBaHa YKpaiHChKa aHTapKTHYHA CTaHIisA «AkaaeMik BepHamchkuii»
(YAC). VY reomoriuniii OynoBi ApPreHTHHCBKHX OCTPOBIB O€pyTh yd4acThb
BEPXHBO-IOPCHKI BYJKaHIUHI IMOPOIM Ta TPAHITOIAM MalleOreHoBOro Biky. Ilim
4yac nmonsoBux podiT y 2017 pori Mutpoxnaum O.B. Oynu Breprre BUsBIEHi
0CajioBi MOPOAM Ha APreHTHHCHKHX OCTpPOBaX, 30Kpema ocTpoBi Kophep.
OcobnuBe Micue cepen ApPreHTHHCHKHX OCTPOBIB 3aiiMae OCTpiBHa rpymna
Bapxauu (Barchans), sika nokamnizyersest y 2 kM 3axignime Y AC. Ha Biaminy Big
OiNbLIOCTI IHIIMX MPEACTaBHHUKIB APreHTHHCHKHX OCTPOBIB, 3HAUHa YacTHHA
octpoBiB Barchans ckiajeHa rpaHiToimamu Ta JHIIe Ha CXOAi HaHOLIBIIOTO 3
OCTPOBIB TpPAHITOINM KOHTAaKTYIOTh 3 BY3bKOIO CMYrO OUIBII JaBHIX
BYJIKaHITIB. YMOBH 3aisiranHsi Ta nerporpadist rpauitoinis bapxanu (Barchans)
oXapakTepHu30BaHi y poboTax momepenHix mocmigHukiB (3okpema Elliot D. H.,
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1964 ta Hawkes D. D., 1981). MinepaJorist Iux TpaHITOIIB, 32 BUKIIOYCHHIM
MOPOJOTBIPHUX  MiHEpaJIiB Ta  KBapL-MarHETHUTOBOI  TigpOTEepMalbHOT
MiHepami3alii, NpPakTUYHO HE JOCHiKyBanacsi. Mertowo pobotu Oyio
BCTAHOBJICHHS HOBHMX Ta B YTOYHEHHI BXE BiIOMHX JaHHMX NPO MiHEpayoro-
nerporpadiuyHe pi3HOMaHITTsI Ta OCOOIMBOCTI TPaHITOIIB paifony YkpaiHChKOT
aHTAPKTHYHOT CTaHIlIi «AkaneMik BepHancbkuiiy.

Kawm’stHnit MaTepian Uit JOCIIDKEHHST OyB HaJaHWi CIiBPOOITHUKAMH
HepxaBHoi ycraHoBH HarioHanbHMI aHTapKTHYHHMN HAYKOBHI  LIEHTP
BaxmyroBuMm B.I'. Ta Bypraum I1.O. Ycworo Oyno nepemano 16 3paskis, siki i
Oyny BUKOpHCTaHI B IOCTIMKEHHI. MeToau, IO 3aCTOCOBYBAIMCS BKIIOYATH
ONTUYHY MIKPOCKOIIiIO, €JIEKTPOHHY MIKpPOCKOIII0 Ta E€IEeKTPOHHO-30HI0BHI
aHami3.

I'panitoimm bapxaHu MaroTh cipuil KOJip, MAacHUBHY TEKCTypy Ta
PIBHOMIpHY CepeHbO3EPHUCTY CTPYKTYpy. [1ix monspu3aiiftHuM MiKpoCKOIIOM
CTPYKTypa BH3HA4aeThCs SIK TimigioMopdHo3epHUCTa rpanitoBa. Ha okxpemmnx
IUITHKAX BUSBICHO €JEMEHTH MOHIIOHITOBOI CTPYKTYPH 3 TOWKLIITOBHMH
BKJIIOYEHHSMH IUIArioKjia3y B Kamimmari. 3a JaHUMH BHOIPKM TpaHiTOINIB
octpoBiB bapxanu-®opmx y xoopaunarax QAP (Streckeisen, A. 1979) noponu
BIJHOCATBCS A0 TpaHomiopuTiB. Tak, OOUH 3pa30K BHABHUBCS KBapLOBUM
MoHIoioputoM. KinmbkicHUET MiHepampHHH ckiax, mo OyB BH3HAueHHH 3a
JOTIOMOTOI0  IHTETpaliifHOro  cTojdWka AHZiIHA, HACTYOHHH: TOJOBHI
MOPOJIOTBOPHI MiHepanu — tuiarioknas (58,3-60%), kamieBuil MOJBOBUH IIMAT
(8,6-15,9%) Ta xBapi (9,8-18,2%); mpyropsaui — Giotut (5,3-7%), ampiconu
(5-7%), iumi (1,9-2,6%). AxiecopHi MiHepaad TpeICTaBiIe€Hi MarHeTHTOM,
I7IBMEHITOM, C()EHOM, eMiIOTOM, OPTHTOM, KIiHOMIPOKCEHOM, XJIOpP-alaTHTOM,
IIUPKOHOM Ta TOPHUTOM.

Ha migcraBi BUKOHaHHX pPOOIT 3pOOIEHO BHCHOBOK, IO MiHEPAaJoOro-
nerporpadiuHi 0coOMMBOCTI TpaHiTOiAiB Barchans BinmoBimaioTe rpaHiTam
|-Tumy, mMpo me CBiTYMTH KOMIDIEKC TAKHX O3HAK: MPUCYTHICTh IUIATiOKIa3y
BHUCOKOI OCHOBHOCTI (y sApax a0 Anssse, L0 BignoBigae nabpanopy),
MIPUCYTHICTH pOroBoi OOMaHKH, IIpOKCEHy Ta cdeHy, cepel akKIeCOpPHUX
MiHepalliB — eMiJIoT-almaTUTOBa Ta 1TBMEHIT MarHeTHTOBa MiHepaumisarii. Ha
eTari BUBYEHHS MOPIJ MMiJl €JEKTPOHHO-30HI0BIM MIKPOCKOIIOM aBTOpamu 0Yiio
BIIEpIIe BHUSBICHO TOPi€BY MiHepaii3amiro B rpaHiToimax Barchans. Cuikat
Topito, OyB miarnoctoBanmii sik TopuT (ThSiO4). 3pobieHO BHCHOBOK PO
MOJXJIMBICTh ~ 3HAaXO/DKEHHS  TOPIEBHX  MiHepalmiB B  IHIIHX  MICIAX
PO3MOBCIOKEHHS TPaHiToOiNiB Takoro THIry. OCKITBKH TOpil BiZHOCHUTBCSA 10
nHecymicHux HFS enemeHTiB, /1 OAAIBIIIOro BUBUCHHS TOPi€BOI MiHepamizaril
CIIiJl 3BEPHYTH yBary Ha Ii3HI aIUTT-NErMaTOiAHI YKMIM, SKi BUSBJIEHI IiJ yac
nopoBHX qociimpkeHb Ha YAC B 2017 porri.
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SEDIMENTS RESEARCH OF THE ANTARCTIC PENINSULA WESTERN
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Comprehensive lithological, mineralogical and micropaleontological
research of bottom sediments obtained during the 23rd Ukrainian Antarctic
Expedition (UAE) in 2018, in the area adjacent to the Akademik Vernadsky station
were carried out. Samples collected by V.P. Vernigorov at st. A318 in the Stella
Creek — a small inter-island section, which is the terminal drainage basin of the
Galindez and Winter islands. The coastal waters of the Argentine Archipelago are
characterized by harsh climatic conditions. During the Holocene, rapid climate
changes occurred in the Antarctic region. Paleoecological events influenced the
conditions of bottom sediments accumulation, their lithological composition as well
as composition of organic residues and require particular advanced studies.

Analysis of bottom sediments particle size, mineral and chemical
composition was carried out in the Center for shared use of scientific equipment of
the IGS NAS of Ukraine. According to the particle size distribution, all samples from
the interval 0,2 to 27 cm are pelitic silt and characterized by bimodal particle size
distribution curve with maxima of 0,1-0,2 um and 10-20 pm. Basing on particle size
distribution in the section of the column st. A318 allocated three layers: | layer in
depth int. 0-5 cm; 11 layer depth int. 6-16 cm; 111 layer depth int. 16-27 cm. Content in
the bottom sediments up to 30% pelitic size fraction are characteristic for low-energy
hydrodynamic sedimentation environment. As a result of the microprobe analysis,
silica (SiO2) predominates in the samples, from 56,48 to 63,5 wt.%, about 5 to 9 %
of silica is biogenic opal. The alumina content (Al203) varies from 13,78 to 16,31
wt. %, when the percentage of other macro-components is lower (wt.%) — Na20 —
2,74-4,88; MgO — 2,91-4,31; CaO — 2,52-3,76; K20 — 1,84-3,08; FeO+Fe203 —
4,28-8,48;, TiO2 — 0-0,94. The mineral composition of the bottom sediments are
represented by quartz, plagioclase, chlorite (iron-containing clinochlore), illite, opal
(biogenic), amphibole (hornblende), siderite. Among terrigenous minerals of heavy
fraction, ilmenite (with pyrophanite molecule), zircon, and monazite are determined.
Authigenic minerals are represented by bacteriomorphic framboidal clusters of iron
sulfide microcrystals, calcium sulfate, and barite.

Among the organic residues in sediments, diatom frustules predominate.
There are identified 65 species of siliceous microalgae (diatoms and silicoflagellates)
belonging to 34 genera. In association allocated following ecological groups: benthic
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and epiphytes, quietly peelable, those that exist on the ice surface, cold-water sea
plankton, conditionally warm-loving oceanic plankton. Well-marked predominace of
benthos and epiphytes, that is, those that exist on the substrate. The ratio of ecological
groups of microalgae of studied section appeared to be largely homogeneous,
indicating similar conditions of formation of a 27 centimeter bottom sediment layer.
By ratio of benthos, epiphytes and species that exist on the sea ice surface, three
intervals are distinguished, which coincide with the layers defined by particles size
distribution. In summary, the material possible source was crystalline rocks of
average chemical composition, sediments were formed in Late Quaternary time in
the cold-sea conditions and low hydrodynamic activity with local conditions
favorable for early diagenetic biogenic sulfate reduction.

YK 551.46:(550.4:549.8)](99)

JITOJIOI'TYHI TA MIKPOITAJIEOHTOJIOITYHI JOC/IAKEHHS
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[IpoBeneHO KOMITIEKCHI JIITOJIOTO-MIHEPAIOTYHI Ta MIKPOITAJIEOHTOJIOTUHi
JOOCT/DKEHHS JIOHHMX BIOKIAiB, OTpEMaHHX mix dvac 23-i YkpalHCBKOL
aHTapkTH4YHOi ekcriemuiii y 2018 p. B paiioni, mpuierioMmy 10 YKpalHChKOT
aHTApKTHYHOI  CTaHIii  «Akamemik  BepHancekuiiy.  3pasku  BimiOpawi
B.II. Bepuuropoeum Ha cr. A318 B mporoui Cremma Kpik (Stella Creek) —
HEBEITHKIfl MDKOCTPIBHIM AUISHIN aKBaTopii, fKa € KIHICBOIO BOJOMMOIO CTOKY
octpoBiB [aminnme3 i Binrep. [IpubepexHi akBartopii apximenary ApreHTHHCHKI
OCTPOBH  XapaKTepU3yIOTCS CYBOPHMHM KJIIMATHIHIMH YMOBaMH. Brpomoxk
TOJIOIIEHY B AHTAPKTHYHOMY pETiOHI BigOyBamics IIBHAKI 3MIHH KIiMaTy.
[Naneoexomnoriudi Mozl BIUIMBAIM HA YMOBH HaKOIWYEHHS JOHHUX BiIKJIaiB, 1X
JITOJNOTIYHUH CKJIAJ Ta CKJAJ] OPraHiYHHX PEIITOK 1 MOTPEOYIOTh CIICHiabHIX
CYYaCHHX JIOCITI/DKEHb.

Bu3HayeHHs PEYOBHHHOTO, TPaHYJIOMETPUYHOTO, MIHEpPaIBHOTO Ta
XIMIYHOTO CKJaay MOHHHUX BiJKJIaaiB BUKOHaHO Ha 6a3i LIeHTpYy KOJIEKTHBHOIO
KOpHCTyBaHHS HaykoBuM obOmamHanHsM II'H HAH Vkpainu. 3a pesynbratamu
rpaHyJIOMETPHYHOTO aHai3y BCi 3pa3ku 3 iHTepBaiy Bif 0,2 10 27 cM € MeTOBIM
aneBpuToM. [N BCIX 3paskiB XapakTepHUM € OIMOJANTBHUI PO3MOALT PO3MIPY
gacTHHOK 3 Makcumymamu 0,1-0,2 mxMm Ta 10-20 MxMm. 3a rpaHyJIOMETPHIHIM
CKJIJIOM B JIOCIIKYBaHOMY po3pi3i BUUIeHO Tpu mapy: | map B iHT. riL. 0-5 cm;
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Il map B iHT. 1. 6-16 cm; |l map B iHT. 1. 16-27 cM. BMmict y ckiani ToHHHX
yrBopeHs 10 30 % menitoBoi (paxiii XapakTepHMil 11 CHOKIHHHX
HU3bKOCHEPIeTHYHHX TiAPOAMHAMIYHMX YMOB CceJuMeEHTalil. 3a pe3yibTaTaMu
MIKPO30H/I0BOTO aHAIl3y y CKIaji 3pa3kiB mepeBakae kpemuesem (SiO2), Bix 56,48
10 63,5 Bar. %. Big 5 10 9 % xpemHeseMy € 6ioreHHUM omnanoM. YacTka IIIMHO3EMY
(Al203) cknamae Bixg 13,78 nmo 16,31 Bar. %; BMICT IHIIMX MaKpOKOMIIOHEHTIB
MeHmmit (Bar. %) — Na2O — 2,74-4,88; MgO — 2,91-4,31; CaO — 2,52-3,76; K20 —
1,84-3,08; FeO+Fe203 — 4,28-8,48; TiO2— 0-0,94. V miHepaabHOMY CKJIai JOHHHX
BIKJI/IIB BCTAHOBJICHO KBapll, IUIATIOKJIA3, XJOPHUT (3aJIi30BMICHUH KIIHOXJIOP),
init, omai (6iorennuii), amdidomnu (porosa obmanka), cuaeput. Cepern TepUreHHNX
MiHepasiB Baxkol ()pakiiii BU3HAUYCHO UIbMEHIT (3 Mmipo(haHITOBOI MOJIEKYJIOH),
[UPKOH, MOHALMT. AYTWUTeHHI MiHepaad TmpeAcTaBieHi OakrepioMopHIMU
(hpamMOOiTaTPHUMI CKYMYEHHSMHA MIKPOKPUCTANIB CynbQigy 3am3a, cynbdary
KaJTBIIIFO Ta GapuTy.

Cepen OpraHi4HHX PEIITOK B OCAJKaX IEPEeBaKAIOTh CKEJIETH IaTOMOBHX
BoziopocTeil. BusHaueHo 65 BUAIB KpeMeHecKeNneTHOI Mikpodiopyu (J1iaTOMOBHX Ta
crikoguiaressT), Mo Hajuexars 34 pomam. B acoriarii BUIIICHO Taki €KONOTivHI
rpynu: OeHTOCHI Ta emiQiTH, THUXONENAriuHi, Ti, IO OOpPOCTAalOTH KPHTY,
XOJIOAHOBOIHUAN MOPCHKHH IUIAHKTOH, YMOBHO-TCIUIONIOOWBHI  OKEaHIYHHUHA
IUTAHKTOH. Pi3k0 TOMiHYIOTE OeHTOC Ta emi(iTh, TOOTO Ti, IO iCHYIOTH Ha CyOCTpaTi.
CHiBBiTHOMIEHHS EKOJIOTTYHUX TPyH MIKPOBOJOPOCTEH IO pO3pi3y KOJOHKU
BISIBIJIOCH B 3HAYHIH Mipi OJJHOPIHUM, II0 BKa3y€e Ha CXOXI YMOBH YTBOpEeHHs 27
CaHTUMETPOBOTO MIAPY JOHHUX BiJKIa/iB. 3a CIIBBIHOIICHHSIM OCHTOCY, CMi(iTIB i
BUIIB, [0 OOpONIYIOTh MOPCHEKY KpHTY, BHIUITIOTECS TPH IHTEpPBANH, SIKi
CHMIBNAZAIOTh 3 IIapaM{, BH3HAYEHUMH 32 TPAHYJIOMETPHYHHM  CKJIAJIOM.
MOXITMBHAM JKEPENIOM PEYOBUHHU OyIH KPHCTANIYHI TIOPOIH CEPEAHBOTO XiMITHOTO
CKJIaTy, ocaad CcQOpMyBaINCI Y TMI3HHOYECTBEPTHHHMA Yac B MOPCHKUX
XOJIOZTHOBOJTHAX YMOBaX Ta HU3BKOI TiNPOAWHAMIYHOI aKTUBHOCTI 3 JIOKAJTEHUMH
YMOBaMH, CIPHATIMBAMH [Tl PAaHHBOIIar eHETUIHOI O10TeHHOT CybhaTpeTyKii.
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A small island ice caps in polar regions are sensitive indicators of the
climate tendency. They exist in the fine balance of precipitation, thermal and
mechanical ablation. They have a significant impact on the ecosystem, as mainly
define area of distribution of plants and animals. At the same time past weather
and climate information is stored in the depth of layers of ice caps, placed
directly in this natural boundary region.

To study the structure and dynamics of the ice cap glaciers, and also to
estimate their interconnections with weather conditions, the light (portable)
methods of sounding and cores extraction from the glacier depth was developed.
Thus, the concepts of portable thermal drills with penetration depth up to 15 m.
and equipment for visual probing without removing the volume of ice and
penetration depth up to 30 m. have been developed. Thanks to these techniques,
the first ice cores were obtained in 2018 and 2019, and the photo capture of
stratifications in several points at the top of the island glacier Woozle-Hill was
done. The first samples of the core were tested on light scattering and light
transmission in three colors bands. The results show that the most informative
color for backlight is red. General photo capture of layers in ice cores best to
provide in daytime diffused light. Other colors and directed light can be used to
refine the ice structure through composing images.

The comparison of the glacier structure at the same points in 2018 and
2019 shows the metamorphism of the upper layer ice and growth of new solid
ice layers (about 40 cm), occurred during the autumn of 2018. However, at the
study time in 2019 above the glacier was still covered with firn and snow 70-90
c¢m in thick, accumulated during the winter and spring time. This cover is of
interest to track metamorphism and glacier growth for the next year.

In general, the results of seasonal work in 2019, bring samples of two ice
cores with a depth of 6.86 m and 4.0 m. The first of these, except photo capture,
was used for ion, Ph analysis and particularly for other chemical characteristics.
The second was analyzed for density in comparison with light scattering. The
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discreteness of the analysis along the depth was 10 cm. Several wells of optical
probing was drilling up to 18 m.

Thus, measuring equipment have been created, monitoring of
stratification, physical and chemical properties of island ice cap has been
initiated. In the future, this will allow us to make conclusions about the balance,
the dynamics of glaciers in a mutual connection with weather conditions
throughout the year. The results will be used to interpret and calibrate remote
sensing methods that are planned to use in the future, in order to ensure better
spatial and temporal coverage of the territory.

YIK: 551.324.43 + 551.321.3
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JOINOMOI'OIO TEPMOBYPIHHSI

J1.B. Hiwmsx, B. U. Boaunno? A. IT. Yepnos®

Ylepocasna yemanosa Hayionarohuii anmapxmuunuii Haykoeuti yenmp, MOH
Vipainu, Kuis, Yxpaina, den.meteo.is@gmail.com;

2Biooin eeonozii ma zeoexonozii Anmapxmuxu, Incmumym 2e0102i4HUX HAYK,
HAH Vxpainu, Kuis, Yxpaina

SHHI «Incmumym zeonoeiiy Kuiscvokozo nayionanvnozo yuisepcumemy iMeHi
Tapaca lllesuenka, Kuis, Yxpaina

Mauti ocTpiBHI JIBOJOBUKH CyOAQHTapKTUYHOTO DPETIOHY € YYTIUBHMH
IHAWKAaTOpaMH CTaHy Ki1iMaTy. BoHU iCHYIOTh Y TOHKOMY OallaHCi HaIXOJKEHHS
TBEPIHX OMAaJiB, TEPMIUHOT i MeXaHiuHOI abJsiii. BOHU 3iiCHIOIOTE BiAYyTHHI
BIUTMB Ha €KOCHCTEMY PaiOHy, Tak SK B 3HA4HIiil Mipi 3MIiHIOTh MEXi apeayiB
MOIIUPEHHS] POCIUH 1 TBapuH. B Toli e wac, B TOBIIi iX mapiB 30epiraeTbcest
iHpopMaLis PO MUHYJI TOTOJHO-KITIMaTHYHI YMOBH 0€3MOCEPEIHBO B I[bOMY
MPUPOAHOMY IPUKOPIOHHOMY PETiOHi.

s mocmiKeHHS CTPYKTYpH, TUHAMIKH JILOJIOBUKIB, a TAKOXK OIIHKH iX
B3a€MO3B’SI3KIB 3 TOTOJHAMH YMOBAMH TIPOBOIWIACE PO3POOKa JIETKUX
(mOpTaTHBHUX) METONIB 30HAYBaHHS Ta BHIOOYBaHHS KepHIB 3 TOBIIL
THOIOBUKIB. Tak po3poOJIeHO KOHIENTH MOPTATUBHUX TEPMIYHHX KOJIOHKOBUX
OypiB, 3 IIMOUHOIO IPOHUKHEHHS 10 15 M, 3ac00H JUIsl Bi3yalIbHOTO 30H/YBaHHS
6e3 BWJIydeHHsI MacH JIbOJOBHKA, 3 TJIMOWHOIO MPOHHKHEHHs 10 30 M. 3aBIsKku
MM TexHiYHUM 3acobam B 2018 Ta 2019 pokax OTpHMMaHO MepIli JIbOAOBI
KepHH, 3po0ieHo dorodikcariito po3imapyBaHHs y KUTbKOX TOYKaX Ha BEpIINHI
OCTpPIBHOTO JHOJOBHKAa By3n-ximr. 3a mnepmmmu 3pa3kaMu  KepHIB  OyB
NPOBEACHNUI TECT CBITIOPO3CITHHSA Ta CBITJIONPONMYCKAaHHA 3a TpboMa
KOJIbOpaMH. 3a pe3yiabTaTaMH BCTAHOBICHO, IO HAHOUTIBII iH(GOPMaTUBHUM
KOJIbOPOM  TiJACBiuyBaHHS € depBoHHd. Jlms 3arampHOi  (ortodikcarmii
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po3mIapyBaHHS y KepHaX HalKpalle BUKOPHUCTOBYBAaTH JEHHE PO3CISHE CBITIIO.
[HI1i KOTBOPH Ta HAaNpaBIEHE CBITJIO MOXKHA BUKOPHCTOBYBATH IJIsI yTOUHEHHS
CTPYKTYPH JIbOAY IIPH HOOYA0BI KOMIIO3UTHOTO 300paKEeHHS.

CriBCTaBICHHS CTPYKTYPH JHOJOBHKA, OTPUMAHOI B OJHHUX 1 THX XK€
Toukax y 2018 1 2019 poxkax, mokazye MetaMop(}i3Mm CTPYKTYpH JIbOAY BEPXHIX
mapiB Ta MPUPICT HOBUX TBEPAMX HIapiB Jboxy (6mm3pko 40 cM), mo crascs
mpoTsroM oceHi 2018. BogHovac, Ha MOMEHT IpoBEJCHHS AociimkeHHs B 2019
poIIi OBepX JHOJOBHUKA IIe 3aJIMIIABCS ITOKPUB (ipHY Ta CHIry ToBImHHOIO 70-
90 cM, 0 HAKONWYHBCS MPOTITOM 3UMOBOTO Ta BeCHSHOTO 4acy. Llel mokpus
MpEeCTaBIsE iHTEPEC IS BIICTEKEHHS MeTaMOp(i3My Ta IPUPOCTY JHOIOBUKA
Ha HAaCTYNHUI piK.

3aranoM 3a pe3ynbTaTaMu ce30HHUX pobiT 2019 BimiOpaHo 3pasku
TBOJOBUX KepHIB TiubOuHOI0 6.86 M Ta 4.0 M. Ilepmmii 3 HHX OKpiM
¢dorodikcanii BuKopucTaHUi s ioHHOTO, Ph anamizy ta ¢parmenrasbHO Ha
IHITI XIMIY9HI XapaKTepUCTUKH. Jpyruii mpoaHanizoBaHO Ha MIUIEHICTB, 3 METOO
MOPIBHSHHS 3 TIOKa3HUKaMH CBITJIOPO3CISTHHS. JIMCKpEeTHICTh aHAli3y II0
JOBXEHI KepHy (TnmmOmHi) ckimana 10 cM. 3poOieHo Kijgbka CBEp/JIOBUH
ONTHUYHOTO 30HAYBaHHS IIUOUHOIO 10 18 M.

TakuM dYHHOM, CTBOPEHO 3acO0HM Ta 3alOYaTKOBAaHO MOHITOPUHT
crpatudikamii, GpisMIHNX Ta XIMIYHAX BIACTHBOCTEH OCTPIBHHX JIHOJOBHKIB. B
MOJANBIIOMY 1€ JO3BOJHTH 3POOHMTH BHCHOBKM Npo OalaHc, IWHAMIKY
JIbOJIOBUKIB y B3a€EMHOMY 3B’SI3Ky 3 IIOTOJHMMH yMOBaMH HPOTSITOM POKY.
OTtpumMaHi pe3ynbTaTé OyIyTh BUKOPHCTAHI JUIS IHTEpIPHTALI] Ta KaTiOpyBaHHS
3ac00iB AMCTAHLIITHOTO 30HAYBAHHS JILOJOBHKIB, SIKi IUIAHYETHCS PO3BHBATH B
MaiOyTHBOMY, JUIs 3a0€3MeUeHH s Kpaloro NpoCTOPOBOTo 1 4aCOBOTO MOKPUTTS
TepUTOPii.

UDC 551.14550.831+550.832.12):551.462.62] (1-923)

STILL UNKNOWN ROSS AND LUISVILLE SUPERPLUMES IN
ANTARCTIC SECTOR OF PACIFIC OCEAN: THEIR POSITION,
GENESIS, AGE

V.P. Usenko

Institute of Geological Sciences, National Academy of Sciences of Ukraine, Kyiv,

Ukraine, usenko.v@ukr.net

Two still unknown superplumes have been identified in the southwest part of
the Pacific Ocean from gravitomographic modeling. One of these superplumes is
located near Ross Sea, the second one is under Pacific-Antarctic spreading ridge.
They were named after the places of their location as Ross superplume and Louisville
superplume. Seismic tomographic studies that were conducted in this region of
Pacific Ocean did not reveal the presence of superplumes. And already published
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superplumes catalogs with supporting models and maps [Courtillot, Davaille, Besse
et al, 2003; Montelli, Nolet, Dahlen et al., 2006] do not contain information about
these plumes. The only mention was about Louisville hotspot, but there is no
consensus about its location and origin. Superplumes in the Antarctic sector of the
Pacific Ocean are not mentioned in scientific literature and the Internet, as well,
although, there are indirect evidences that support possible presence of a large plume
in lower mantle near Antarctic southwestern margin. We used gravitomographic
models to achieve the following goals: to show the presence of these superplumes; to
reveal their geometry, depth and coordinates; to understand their genesis and their
age; to show some examples of their regional and global influences on geodynamic
processes (to show their influence on the south part of the Pacific Ocean that is
located south of equator and their influence on the formation of the West Antarctic
Rift System (WARS)). The following conclusions can be drawn from the present
study:

1) Still unknown Ross and Louisville superplumes is result of complex
catastrophic 100 Ma event, which cause is also still unknown. 2) The cause of the
100 Ma event was the collapse and penetration of the Paleo-Pacific slab into the outer
core (max. 4,800 km), this fact is still unknown to science. 3) It can be supposed that
superplumes appeared “in a moment” as a result decompression after hydrodynamic
shock. It was penetration of slab into the outer core with following explosions of core
and mantle reservoirs that were formed near the South Pole due to convection
currents between poles. 4) We suppose that the explosion of the core and mantle
reservoirs occurred in geospheric media that was "halfly-closed” by dense
formations, thus, there was not much products of magma outpouring onto the land
surface, no mega-effusions. As result, the release of explosion products into the
atmosphere was not high and most of the explosion energy was directed to the
reorganization of the deep structure of the subsoil and lithosphere. 5) If it was so, it
becomes clear what factors determined tectonic reorganization in global scale that
began during 100 Ma event, acceleration of Eastern Gondwana destruction,
intensification of rift-spreading processes in the oceans, WARS formation and the
expansion of the South part of Pacific ocean.6) From signals of the events that was
started in the Central-South part of Pacific Ocean we can identify in Mid-Cretaceous
~120 Ma superplume event another event. It is the late Mid-Cretaceous ~100 Ma
event with its resulting global geodynamic effect at 100-80 Ma with its development
at 100-60 Ma in the southern part of Pacific Ocean. 7) One of the most important
results of this study is presentation of gravitomographic modeling method that was
developed in the Institute of Geological Science National Academy of Sciences of
Ukraine (by R.Kh. Greku). This method is a productive tool for understanding the
deep structure of the Earth.
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HEBIJOMI CYIIEPILUTIOMH POCCA | JYICBLJLJI B
AHTAPKTHYHOMY CEKTOPI THXOI'O OKEAHY: [O3ULIA,
I'EHE3HUC, BIK

B.I1. Ycenko

Inemumym 2eonoeiunux nayk HAH Ykpainu, Kuis, Yipaina, usenko.v@ukr.net

Y  miBoeHHO-3aximHIH  wacTuHi  TuUXoro  oOkeaHy 3a  JaHUMH
rpaBUTOMOTpaigyHOTO  MOJIENIOBAaHHS BWSIBJICHO [IBa JOTENEp HEBIOOMHUX
cymeprutomu. OIMH 3 HUX PO3TAllOBaHUH B paloHi Mopst Pocca, apyrmii min
THXOOKEAHCHKUM CIPEIIHTOBUM XpEeOTOM, IO 1 BH3HAYWIIO JaHi iM Ha3BH —
cynepruiiom Pocca i cyneprutiom Jlyicimn. CelicMoToMorpadivsi A0CHTiHKEHHS,
NPOBEZICHI B IbOMY perioHi Tuxoro okeaHy, Bi3yalbHy HamiifHy HasBHICTh
CYNEpIUTIOMiB HE TMOKa3aid. B omyOmiKoBaHMX Karajorax IUTFOMIB 1 Ha
CYIPOBOIKYFOUHX iX MOJIEIISIX i KapTax CyNepIuioMu Takox He Bkasani [Courtillot,
Davaille, Besse et al, 2003; Montelli, Nolet, Dahlen et al., 2006]. ITokasana e
rapsga Todka JIyicBiI, CTOCOBHO MICIIE3HAXO/DKCHHS Ta TOXODKCHHSA SIKOI TEX
HeMmae 3rofu. BimomocTi mpo cymepIuiioMH B aHTapKTHYHOMY cektopi Tuxoro
OKCaHy B JIiTepaTypi Ta IHTEPHETI TAKOXK BiJCYTHI, X04Ya 3a MOOIYHMMH JaHUMU
HAsBHICTh BEJTMKOTO HIYKHBOMAHTIHHOTO TUTFOMY B 00J1ACTi, MPUJIETIION IO MiBICHHO-
3axiJHOI OKpalHM AHTApKTUIM, NpPUITycKaeThcs. Meroro Hamioi myOrmikanii € Ha
OCHOBI  rpaBUTOMOrpaidHMX  MoOZENeld TMOKa3aTW: HasSBHICTHP  Ha3BaHUX
CYIEpIUTIOMIB; X TeOMETpiro, MIHOWHY 3aKJIaJaHHS Ta KOOPAWHATH; PO3KPHTH X
reHe3uc Ta iNeHTH(]IKYBaTH BIiK; HABECTH OKPEMi NPUKIAIM iX PEriOHATBHOTO i
r100aIbHOTO BIUTHBY Ha TEOJMHAMIYHI TPOIIecH (B TIEPITy Yepry, Ha MiBACHHY Bil
exBaTopa 4acthuHy THXoro okeaHy Ta Ha (opMyBaHHs 3axigHO-AHTapKTHYHOI
pudyTOBOI CHCTEMH).

IpoBeneHe MOCHIWKEHHsT TO3BOJIMIO OTPHMATH HACTYIHI BHCHOBKH: 1)
Hesimomi nmo Temepimuboro yacy cymepmiomu Pocca i JlyicBimn € omHum i3
HACITIKIB KOMIUIEKCHOI Kartactpodiunoi moxii 100 Ma, mpuumHa SKOi TakoXX He
Oynma Bimoma. 2) IpwumHoro momii 100 Ma cramo oOBajeHHS 1 TPOHUKHEHHS
MaJIEOTHXOOKEAHCHKOTo cieba B MIMOMHH 30BHINIHBOTO siapa (mo 4800 kM), dakt
Hayli gorterep HeBimomwil. 3) IMOBIpHO CyNepILTIOMH BHHHKIIH JEKOMIIPECIHO
"MUTTEBO" B pe3yNbTaTi TifPOJMHAMIYHOrO yAapy, BHKIMKAHOTO POHHUKHEHHSIM
crneba B MeXi 30BHILIHBOTO si/ipa, L0 CIPHYMHIIO BHOYX SIEPHO-MaHTiHHOTO
pesepByapa, chopmoBaHoro moonu3y IliBaeHHOro TOMIOCa  MDKIIONIOCHUM
KOHBEKILiHIM noTokoM. 4) HaifiMoBipHilire, BUOYX siIepHO-MaHTiHHOTO pe3epByapa
cTaBcs y "HamiB3aMKHYTOMY" ILIITBHUMH YTBOPEHHSIMH reoc()epHOMY MpPOCTOpi, i
CYNEPIUTIOMH HE BiIKPUINCh METaBHJIMBAMH MarMu Ha ToBepxHio. Lle, MaOyTs,
3yMOBWJIO BITHOCHO OOMEXEHHI BHXIJ TpPOAYKTIB BHOYXy B arMocdepy i
HampaBwo OUTBIIy YacTHHY eHeprii BHOyXy Ha peopraHi3alliio TIIHOWHHOT
CTPYKTYpH Hajp i jitocdepu. 5) B TakoMy BHIamky crae 3po3yMLUIOI0 TPHYMHA
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noyatky 3i 100 Ma rio6ansHoi cTpyKTYpHOI peopraHizaliii, IpUCKOpEeHHS po3May
Cxinnoi TonaBanu, akTuBi3alli pUGTOreHHUX-CIPEIHIOBUX MPOLECIB B OKEaHax,
yrBopertss WARS i posimpennst miBaeHHOI dacTuHE Tuxoro okeany. 6) JlaHe
NOCTIDKEHHS ~ NIO3BOJIIE  BHOKPEMUTHM 3  CHTHAIB  CEpeIHBOKPEHTOBOL
CYTEpIUTIOMOBO] MO, 3a104aToi B EHTpaIbHO-MIBAEHHIH YacTiHI TUXoro okeany
~ 120 Ma, BepxHbO-cepenHbOKpeiioBy momito 100 Ma Tta ineHTHQIKyBaTH
TOB'SI3aHUI 3 HEFO TeOJAMHAMIYHII e()eKT, MO TI00aTBHO MposiBUBCS B mepion 100-
80 Ma, a ms miBaeHHOT yacTHHU THXOro OKeaHy HponoBxuBcs Ha mepion 100-60
Ma. 7) Jlo HallBaJMBILINX PE3YNIBTATIB MPEACTABICHOI POOOTH CIiJ BiTHECTH
Takok pospobiernuit B II'H HAH Vkpaium werox rpaBiToMorpadigHoro
MozemoBanHs (aBTop P.X. I'pexy) B AKOCTI MPOAYKTHBHOTO iHCTPYMEHTY Mi3HAHHS
TTMOMHHOT OyIOBH 3emiti.

UDC 528+550.83+553.98

GEOPHYSICAL RESEARCH IN UKRAINIAN MARINE ANTARCTIC
EXPEDITION 2018: FIRST RESULTS

N.A. Yakymchuk?, I.N. Korchagin?, V.G. Bakhmutov?, V.D. Soloviev?

!Management and Marketing Center of the Institute of Geological Science,
National ~ Academy of Sciences of  Ukraine, Kyiv, Ukraine,
yakymchuk@gmail.com

23.1. Subbotin Institute of Geophysics, National Academy of Sciences of Ukraine,
Kyiv, Ukraine, korchagin.i.n@gmail.com

The first results of geophysical studies that were condacted in the 2018
Ukrainian Marine Antarctic Expedition, from the Cape Town to King George
Island, as well as on the biological polygon site in the area of the Antarctic
Peninsula.

The studies were carried out with mobile and direct geophysical methods
using and were aimed to study the deep structure of the lithosphere along the
vessel’s route, and possible hydrocarbon (HC) and other minerals accumulations
searching at this area.

The comprehensive study of the potential possibilities and additional
approbation of the applied methods and technologies on the basis of frequency -
resonance processing and decoding of satellite images developed, vertical
electro - resonant sounding (scanning) of the section, and measuring the
intensity of the natural electric field of the Earth were the important tasks of this
expedition. It is necessary to note the uniqueness for the specified experimental
works of this route with a length of more than eight thousand kilometers.

For the measurements we used:

1. Automatic measuring complex on various modifications of
fluxmeters based for the Earth’s natural electric field values measuring;
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2. Equipment complexes for frequency-resonance of the section
sounding to the different depth (25 and 118 km) conducting with the long-line
generators (LLG) using;

3. Two frequency-resonance complexes of the section sounding, as
well as for the vertical scanning of the satellite images and photographs with the
“frequency” LLG using.

The results of measurements of the Earth’s natural electric field intensity
showed that positive values of the field are always recorded within the limits of
the predicted hydrocarbon accumulations. The presence of anomalous polarized
layers of “hydrocarbon deposits” type in the cross-section at fragments of
profiles with positive field values was confirmed in each case by the method of
vertical electric-resonance sounding (scanning) of the cross-section.

The realized possibility of high accuracy of the intervals of occurrence
and the thickness of deposits of minerals and various types of rocks in the
section determining was an important feature of the using equipment.

A lot of anomalous zones were identified that are promising for the
identification of oil, gas and condensate deposits by the research results along
the route of the vessel in the South Atlantic and in the region at the Antarctic
Peninsula.

A number of deep channels for the fluids, minerals and chemical
elements migration were found. The hydrocarbons, as well as other minerals,
resonant frequencies responses were recorded. The presence of anomalous
responses at the resonant frequencies of oil gas and condensate in the channels
(to a depth of 57 km), below which separate responses were recorded at the
resonant frequencies of hydrogen and carbon, provides new important evidence
in favor of the deep (mineral) synthesis of hydrocarbons.

Based on the mobile method, the new technology has been developed for
the integrated assessment of oil and gas potential prospects for areas. This
technology may be recommended for use at various stages of geological and
geophysical studies in order to preliminarily assess the oil and gas potential of
prospecting units and local areas.

UDC 528+550.83+553.98

ON THE DEEP STRUCTURE OF THE BRANSFIELD STRAIT
VOLCANOES MAGMATIC SYSTEM (WEST ANTARCTICA)

N.A. Yakymchuk?, I.N. Korchagin?, V.G. Bakhmutov?, V.D. Soloviev?

!Management and Marketing Center of the Institute of Geological Science, NAS
of Ukraine, Kyiv, Ukraine, yakymchuk@gmail.com
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The volcanoes and deep volcanic magmatic systems formation
characteristics of the Antarctic region require the systematic integrated
geological and geophysical approach to identify new volcanic formations,
predict their possible eruptions and the magmatic dynamics at the different
depths.

About 140 volcanoes were discovered in West Antarctica, a significant
part of them belong to inactive subglacial volcanic structures buried under a
thick of ice (up to several kilometers).

There is a long chain of volcanic ridges and cones n the modern
volcanism zone of the Bransfield Strait. The largest of them is the active
Deception Island volcano but underwater volcanoes Orka, Three Sisters and
others are interesting too.

Despite the significant amount of geological and geophysical studies
carried out on the island itself and in nearby waters in recent years, we do not
know rather well about the position and number of magma chambers, the lower
boundary of convection currents associated with stationary or pulsed-type
magmatic melts, the evolutionary model of magma entry into the upper horizons
of the earth the crustal structure and genesis of Deception, as well as its
connection with the geodynamic situation in the Bransfield Strait. Therefore, the
results of previous studies of the deep structure of the local segment of the
magmatic system of the Bransfield Strait volcanic structures located near the
Antarctic Peninsula and forming the northern volcanic branch in the Western
Antarctic were summarized.

The features of the of geophysical inhomogeneities spatial distribution in
the West Antarctica structures correspond to the existence of regional and local
heterogeneity of the earth's crust and the lithosphere structure. The significant
spatial inhomogeneity of the distribution of the Moho surface in Bransfield
Strait is associated with the complex deep architecture of the lithosphere of the
Strait, that formed under the influence of regional processes of the upper mantle
heated substance raising in the conditions of the of non-oceanic rift structures
formation.

As a result of the seasonal work (2018) of the Ukrainian Antarctic
Expedition, the vertical channels of deep fluids and mineral
matter migration, as well as the melting zone (liquid state) of rocks in the depth
interval 194-225km were detected. The roots of almost all volcanoes of this
region are confined to this depth.

New data on the depths of large magmatic systems make it possible to
re-imagine the formation of individual tectonic structures and the Antarctic
region as a whole.

The materials obtain show that a significant role in the formation of the
Antarctic region geological and tectonic structures belongs to the volcanic
activity as a part of the global magmo-fluid-dynamic concept the Earth’s
evolution.
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The distribution analysis of chemical element impurities in the ice samples,
selected from the different depths of the glacier, allows determining a role of changes
in the average temperatures, precipitation amounts, and also other natural factors in
various time periods of the glacier formation. Based on the investigations of ice
samples, taken from the different depths of the glacier near the Akademik Vernadsky
station, the authors showed the possibility to determine warm and cold periods
through the whole time of existence of the glacier. We have proposed a new method
for the characterization of the glacier formation periods, taking into account two
parameters, such as temperature and precipitation accumulation. The changes of
these parameters from one period to another are defined by the number of annual
layers, n, in the sample, and also by the content of chemical elements (their
corresponding concentrations), C. Taking into account stabilization of cyclonic
activity near the station area, the assumption has been made about the concentration
equality of continental and marine aerosol dopants, fallen out as precipitations on the
glacier.

The proposed method includes the following stages:

- selection of the ice samples, equal by volume and taken continuously
through the depth of the glacier;

- determination of the time duration for each sample formation equal to the
number of annual layers in it;

- determination of the chemical impurity concentrations in the samples.

Each sample corresponds to a certain period in the process of the glacier
formation. The work contains an explanation scheme for the accordance between
extreme values of the annual layers and impurity concentrations, which characterizes
the corresponding extreme conditions of the glacier formation. The thickness of ice
annual layers, t, depends on the amount of atmospheric precipitations and intensity of
the ablation processes (melting and evaporation) during a year. The larger t, the
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smaller number of layers in the sample. Consequently, the chosen period is
characterized with larger amount of atmospheric precipitations. The amount of
impurities in the sample reflects average temperature of the period; in particular,
larger concentration corresponds to the warmer period.

The proposed method allows establishing regularities in the changes of
temperature and intensity of atmospheric precipitations during time interval of the
glacier age.

VK 551.46

METOIAKA BU3HAYEHHS XPOHOJIOITYHOI CXEMM 3MIHA
KIIMATY 3A JOHNOMOI'OKO 3HAXO/UKEHHS KOHIEHTPALII
XIMIYHUX JOMIIIOK B JIbOJOBUKY

O.I1. Byonux, IT1 Byonux*, MJI. Kypueri, T.I. Maxapenxo?,
B.I Menvhux®, I'' B. Kniweuy*

Yuemumym ¢isuxu HAH Yipainu, m. Kuis, Yxpaina, Curmei_ND@ukr.net
2Iucmumym 2eoximii, minepanozii ma pyooymeopemns im. M.II. Cemenenxa
HAH Yxpainu, m. Kuis, Yxpaina

AHani3 po3noaiy JOMINIOK XiMIYHHUX €JIEMEHTIB Y 3pa3kax JIbOIy, IO
BiniOpaHi 3 pi3HUX ITIMOMH JIbOJIOBUKA, JI03BOJISIE 3’SICYBATH POJIb 3MIHH CEpesHiX
TeMIeparyp i KUIBKOCTI aTMOC(EPHHX OMajiB Ta IHIIMX MPUPOAHHX (aKTOpiB B
Pi3HI Iepioan Yacy yTBOPEHHS JaHOTO JHOAOBHKA. B monepenHix poboTax Ha OCHOBI
aHAI3y 3pasKiB JIbOMY, BimiOpaHUX 3 Pi3HUX TIMOHMH JHOJOBHKA, PO3TALIOBAHOTO
noOmm3y YkpaiHChKOT aHTApKTUYHOI CTaHIii «AKaieMik BepHancekmity, mokazana
MOJKJIMBICTh BM3HAYEHHS TEIUIMX 1 XOJIOMHMX MEPIONiB YIPOJOBX BCHOTO Hacy
iCHyBaHHS JIbOI0BHKa. Hamu 3anpornoHoBaHa METOIMKa BU3HAUECHHS XapaKTEPHUCTHK
HepioziB y Mpoleci YTBOPEHHS JIbOJOBHKA IO JIBOX Mapamerpax: TeMIepaTypi i
OMaIOHAKOTIMYEHHIO. 1X 3MiHM Bifl OJIHOTO MEPiOy N0 APYrOTO BU3HAYAIOTHCA 32
YHCIIOM PIYHUX INapiB - N, y 3pa3Ky Ta 3a BMICTOM XIMIYHHX €JIeMEHTiB (iX
BIIMOBITHUX KOHIEHTpalii) y Hpomy - C. IlpuiiMaroun m0 yBaru craOitizamiro
LUKITOHIYHOI aKTUBHOCTI B PaifOHI CTaHIl, MPHUITYCKAEThCS PIBHICTh 3HAYCHBb
KOHIIGHTpAllii KOHTUHEHTAJPHUX 1 MOPCHKHX aepO30JIbHUX JOMIIIOK, SKi
BHIIAJAI0Th Y BUIJISI OMA/iB Ha JIbOJJOBHK.

3anpornoHOBaHMIi METO/] BKIIFOYA€ HACTYITHI ONepartil:

- BiIOIp OJHAKOBHX 32 00’€MOM 3pasKiB JIbOAY Oe3MepepBHO B3IOBXK
IIIMOMHH JILOOBUKA;

- BU3HAYCHHs] TPHMBAJOCTI MepiOIy Yacy yYTBOPEHHs JaHOTO 3pa3Ka, SKHi
JIOPIBHIOE YHCITY PIYHHX IIAPIB Y HHOMY;

- BU3HAYCHHS KOHIEHTPAIIiH XIMIYHUX JOMIIIOK y 3pa3Kax.

Koxamii 3pa3ok BiIMOBiae TEBHOMY Iepiofy y TPOIECi YTBOPEHHS
JMBOJIOBHKA. Y pOOOTI TpHBeJNEHAa TIOSCHIOBAIBGHA CXEMa BiAMIOBITHOCTEH MiK
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eKCTPEeMaJIbHAMU 3HAUeHHSMHM pIYHMX IIapiB Ta KOHIEHTpAIiif NOMIIIOK, sKa
XapaKTepu3ye BIAIOBIIHI EKCTpEMalbHI YMOBH YTBOPEHHS JIbOJIOBHKA. TOBIIMHA
pluHMX LIapiB JHOMY - 1, , 3aJeXUTH BiJ KUJIBKOCTI aTMOC(EpHHX OIaiiB Ta BifJ
IHTEHCUBHOCTI TIpoleciB a0l (TaHEHHS Ta BUIAPOBYBAHHS) YIIPOIOBXK DOKY.
Uum Oiniblia TOBIIMHA PIYHMX IMIApIiB JIbOAY {, TUM MEHINE YMCIIO IIapiB y 3pasKy.
Omxe, U1 TAaHOTO MEpiOfy XapaKTepHa OLTbIIA KiTBKICTh aTMOC(EpHHX OIasiB.
KinpKicTh NOMINIOK y 3pa3kax BIUI3CPKATIOE CEPEHI0 TeMIepaTypy Mepiomy,
TIPHYOMy OLTbIIIa KOHIIEHTPALIis BIJHOCUTHCS 0 OUTBII TEIUIOTO Mepiomy.

3anporoHoOBaHa METOJIHWKAa J03BOJSIE BCTAHOBHTH 3aKOHOMIPHICTH 3MiH
TEeMIepaTypy Ta IHTEHCHMBHOCTI aTMOC(EpHHUX ONaAiB YIPOAOBXK MPOMDKKY Hacy,
PpiBHOMY BIKY JIbOZOBHKA.

UDC 551.582.2

PROJECTIONS OF THE CLIMATIC CHARACTERISTICS IN THE
ANTARCTIC PENINSULA REGION BY THE END OF THE XXI
CENTURY

A. Chyhareva !?, S. Krakovska 2

1 Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
geography@univ.kiev.ua

2 Ukrainian Hydrometeorological Institute, State Emergency Service of Ukraine
and the National Academy of Sciences of Ukraine, Kyiv, Ukraine,
uhmi@uhmi.org.ua

Recently, the most significant climate changes are found in polar
regions, in particular, in the Antarctic Peninsula, where Ukrainian Antarctic
research Akademik Vernadsky station is situated. Therefore, it is necessary to
provide a better integrated assessment of climate change trends occurring in the
present and future years. The goal of the research is to analyze the Antarctic
Peninsula climate system based on calculations of a set of indexes for scenarios
RCP4.5 and RCP8.5. Polar-CORDEX modeling data for Antarctica region with
resolution 0.44° for historical period (1986:2005) and two future periods
2041:2060 and 2081:2010 were used. Codes developed for working with big
climate data by project Climate4R Hub in Jupiter notebook with R core were
applied and modified in the research. For assessment climate change in the
Antarctic Peninsula region following parameters were chosen: number of frost
days, number of icing days, daily temperature range, annual total precipitation in
wet days, simple precipitation intensity index, maximum length of dry spell,
maximum length of wet spell. As the result of this research, the number of days
without frost and annual precipitation have been found to increase during the
21%t century for the used scenarios.
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NPOEKIII KIIMATUYHHUX XAPAKTEPUCTHUK B PAMOHI
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BriponoBxk OCTaHHIX AECSATWIITH HAWCYTTEBINIE MOTEIUTIHHA KIIMaTy
CIIOCTEpIraeThesi B TOJSIPHHX pPETiOHaX, 30KpeMa B PErioHi AHTapKTHYHOTO
MiBOCTPOBa, A€ pPO3TAllOBaHA YKpaiHCbKa aHTApKTHYHA CTaHIS «AKameMik
Beprancekuii». YV 3B’s3Ky 3 MM HEOOXiTHO 3a0€3MEUUTH Kpally KOMIUICKCHY
OILIHKY TeHACHIIH KIIMATUYHUX 3MiH, IO BiIOYyBarOTHCS B CydacHHUH mepion Ta
B MaiiOyTHhOMY. METOI0 IOCHi/KEHHS € aHaji3 3MiHH CTaHy KIIMaTHYHOI
CHUCTEMH AHTAapKTHYHOTO ITIBOCTPOBAa Ha OCHOBI PO3paxyHKiB KOMILIEKCY
nokasHukiB 3a cueHapismu RCP4.5 1 RCP8.5. BukopucroByBammcs npasi
perioHanpHUX KiIiMaTHUHUX Mopenei npoekty Polar-CORDEX mis periony
AnTapkTuau 3 posauvieHHsM 0.44° 3a icropuunuii mepion (1986: 2005) Ta nBa
nepiogn Mmaitbyraeoro 2041:2060 ta 2081:2100. VYV pmocmimxeHHi Oyno
3aCTOCOBaHO Ta MOAM(DIKOBAHO KOJ Ui OOpOOKH KIIMATHYHUX PAIIB JaHUX,
po3pobnennii mpoekrom Climate4R Hub B Jupiter Notebook Ha ocHOBI MOBH
nporpamyBaHHsa R. JIns OLIHKM KITIMAaTHYHUX 3MiH, IO BiOYBAarOTHCS B paifoHi
AHTapKTHYHOTO TMIBOCTpPOBa, Oymu oOpaHi HACTymHI MapaMeTpu Ui
PO3paxyHKy: KiBKICTh IHIB KOJM MiHiMalbHa Temrneparypa nositps (T) meHe
0°C, kinpkicTh aHiB konmu MakcuManbHa T menma 0°C, menna ammiityma T,
piuHa cyMa omaniB, ycepeIHEHa IHTEHCHBHICTh OMNajiB, MaKCHMalbHa
TPHUBATICTh CYXOr'O Ta BOJIOTOTO TepioiB. BUABIEHO TEHICHIIIIO 10 301IbIICHHS
KIJIBKOCTI THIB 6€3 MOpO3y Ta piYHHX CyM omajiB ymponaosx XXI cromitrs 3a
CLICHAPIsIMH 110 PO3TJISIATIHCS.
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Ozone is a minor constituent of the terrestrial atmosphere with its
altitudinal maximum in the stratosphere. Ozone content is dependent on a series
of chemical and dynamical factors including catalytic destruction under
influence of chlorine and bromine, Brewer—Dobson circulation, large-scale
atmospheric wave penetration. Existence of ozone molecules in the stratosphere
is caused by solar ultraviolet radiation therefore solar activity variations could
influence ozone content as well. Respectively, the 11-year solar cycle impact on
ozone variations had been earlier identified in the upper stratosphere.

Satellite ozone observations were begun in the 1970s being almost
continuous from 1979. In addition to total ozone content measurements, vertical
ozone distribution has been investigated, in particular with use of Solar
Backscattered UltraViolet (SBUV) instruments. These data are separated by
altitude into 21 layers covering the troposphere and stratosphere, from the
surface to near 50 km, and are available at the SBUV (Version 8.6) Merged
Total and Profile Ozone Data Sets, https://acd-
ext.gsfc.nasa.gov/Data_services/merged/. Vertical ozone distribution over the
Akademik Vernadsky station (65.25S, 64.27W) and in the corresponding
latitudinal range 60-65S is studied in this work. SBUV data for other latitudinal
belts are also analyzed using monthly mean values. Main attention is paid to the
time period since 1979 when the measurements became most reliable. Sunspot
numbers and 10.7 cm solar flux have been also considered as the simplest
characteristics of the solar activity.

Periodicity in the ozone layer content series has been studied by wavelet
transform. The data treatment has shown a dominating period near 10-11 years
in the layers 8-10 which cover the pressure levels between 64 and 10 hPa with
heights approximately equal to 18-32 km. In the troposphere and lower
stratosphere, this period is unclear. Similar situation is observed higher 10 hPa
indicating the upper altitudinal threshold in the presence of the 10-11 year
periodicity in the ozone data. Amplitude of the variations in the layer 8 reaches
5 Dobson Units (DU) with ozone content in this layer being close to 40 DU;
1 Dobson Unit corresponds to 0.01-mm thickness under normal atmospheric
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conditions. Thus, the relative variations exceed 10% but they are significantly
lesser in case of the total ozone content integrated through all the atmospheric
layers.

As a result, the periodicity in the ozone vertical distribution in the
Antarctic region has been studied. From our analysis, solar cycle plays
important role in the decadal variability of the stratospheric ozone. However, it
is significant at the levels of the middle stratosphere and on the regional scale
only. Zonal altitudinal asymmetry exists in the ozone response to solar cycle at
high southern latitudes. Largest solar cycle amplitudes are at 22-31 km in the
region of zonal ozone minimum (Vernadsky), and at 31-37 km in the region of
zonal ozone maximum (Casey) and in zonal means (60-65S). Solar cycle signs
are observed in the equatorial lower stratosphere, southern middle stratosphere,
and summer upper stratosphere.

The work was partly supported by Taras Shevchenko National University
of Kyiv, project 19BF051-08, and by National Antarctic Scientific Center of
Ministry of Education and Science of Ukraine.
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ANALYSIS OF THE LONG-TERM CHANGES IN THE TOTAL OZONE
AND TEMPERATURE ZONAL ASYMMETRY IN ANTARCTICA

O. Ivaniha?, O. Evtushevsky!, G. Milinevsky®23

1Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

2College of Physics, International Center of Future Science, Jilin University,
Changchun, China

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, ivaoksi94@gmail.com

A large zonal asymmetry in stratospheric ozone distribution and
dynamics has been observed over Antarctica during winter-spring, when the
ozone hole was developed inside the polar vortex and displaced by planetary
waves. Using the based on satellite data MSR2 and MERRA-2 reanalyses, the
trend of a zonal asymmetry in total ozone column (TOC) and temperature in the
southern polar latitudes 60S—70S during spring for the period 1980-2018 are
analysed. The results reveal areas with significantly lower (120W-30E) TOC
and higher TOC (120E-170W) than a zonal mean. During the pre-ozone hole
period a wider area of maximum TOC and narrower area of TOC minimum
were observed. After ozone hole developing, the area of lower TOC becomes
much wider in latitude. Differences in TOC values between the maximum and
minimum areas have changed from 80 DU in pre-ozone hole period to 120-150
DU in the ozone hole conditions. Zonal asymmetry in temperature shows strong
correlation with TOC trends in the stratosphere with warmer stratosphere in the
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area of ozone maximum. The zonally asymmetric vertical trends in ozone mass
mixing ratio values have shown that changes in TOC contributed to changes in
the lower stratospheric ozone (10-100 hPa). The work was partly supported by
National Antarctic Scientific Center and by Taras Shevchenko National
University of Kyiv, project 19BF051-08.

YK 551.51

AHAJII3 JIOBIOCTPOKOBHX 3MIH 30HAJIBHOI ACHUMETPIi ¥
PO3MOALT 3ATAJIBHOI'O BMICTY O30HY I TEMIIEPATYPHU HAJL
AHTAPKTHKOIO

O. lsaniea, O. Cemyweecw(uzil,l". Mininescoruii?3

YKuiscoxuii nayionanonuii yuieepcumem iveni Tapaca Illesuenxa, Kuis, Yxpaina
2Koneooic  ¢hizuxu, Misicnapoonuii yemmp wnayku Mmaiibymuvo2o, L[3unincoxuii
yHigepcumem, Yanuyno, Kumai

3epocasna ycmanosa Hayionanvhuti anmapkmuunuii Haykosuii yenmp, MOH
Vkpainu, Kuis, Ykpaina, ivaoksi94@gmail.com

HanpukiHnoi  aHTapKTUYHOI 3WMMH  Ta HABECHI, KOJIM O30HOBa Jiipa
YTBOPIOETECS B MEXaX IOSIPHOTO BUXOPY 1 3MIILYETCS BHACHINOK JMHAMIKH
IUTAHETAPHUX XBHJIb, CIIOCTEPIraeThCs BEMKa 30HATbHA aCHMETpist B 030HI. B maHii
poboTi 3a momomoror cydacHMX gaHumx peaHamizy MSR2 i MERRA-2, mio
IPYHTYIOTBCS Ha CYIyTHHUKOBHUX IaHHX, OYyJO JOCIIPKEHO EBOJIOLII0 30HAIBHOI
acuMeTpii y po3moauri 3arampHOro BMicTy o030HY (3BO) y crparocdepi i
TEMIIEpaTypH B MiBICHHNX MOJSIPHUX MIAPOTAX B Aiana3oHi 60—70° mu.or. mpoTsarom
BecHu 1980-2018 pokiB. Pe3ynsrat nokasyroTh, 0 B JaHOMY Aiara3oHi MIMPOT
paiioH 3i 3HAYHO HIKYMM BMICTOM 030HY 3aiimae cexrop 120° 3x.a. — 30° cx.m. i 3i
3HauHo OinbinM 3BO (120 cx.x. — 170 3x.1.) HX 30HAIBHO cepeHii piBeHb. I1ix
Yac BECHH B IepioJ] IO 030HOBOI JIipH CIIOCTEPIraBcs BY)KUMil JOBrOTHHMII Aiana3oH 3
aokurM 3BO 1 mmpomii 3 Bunmm 3BO. [licns po3BUTKY 030HOBOT JipH JianasoH 3
HIDKYAM piBHeM 3BO cTaB mmpmmM mo JOBroTi i MeHII cTaOuTbHUM. PizHUIA y
3BO MiX TOBrOTHHM CEKTOPOM MakKCHMyMy Ta MiHiMymy 3miHmnacs 3 80 O/ B
niepio o 030HOBOI Aipu g0 120—150 O/] micns. 3oHanbHa acHMETpis Y PO3MOALT
TeMITepaTypy TIOKasye CyTTeBy kopermmito i3 3BO B crparocdepi 3 BHIINMH
TeMrepaTypaMid B 00JacTi MakcUMyMy 030HY. BepTukanbHi mpodini BiZHOCHOTO
BMICTY O30HY NOKA3YIOTb, 110 3MiHM Yy BMICTi O30HY B aCHUMETPHUYHHX CEKTOpax
CIIPUYMHEH] 3MiHaMU KiTbKOCTI 030HY came y HukHil crparocgepi (10-100 rlla).

PoGora wacTkoBO miaTpuMana JlepikaBHOIO ycTaHOBoro HarioHambHUI
aHTapKTHIHUN HaykoBHH meHTp, MOH Vkpainm Ta KuiBcbkiM HamioHaTbHUM
yHiBepcureroM imeri Tapaca [leBuenka (npoekt 19BF051-08).
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THE COMPONENTS OF THE GENERAL VARIABILITY OF
PRECIPITATION AND SNOW COVER OF THE NORTHERN PART OF
ANTARCTIC PENINSULA (WEST ANTARCTICA)

S.V. Klok, A.A. Aftenyuk

Ukrainian Hydrometeorological Institute, State Emergency Service of Ukraine
and the National Academy of Sciences of Ukraine, Kyiv, Ukraine,

sklok _8@ukr.net

It is well known that precipitation significantly affects the environment
and human activity. In connection with global climate change, precipitation
redistribution over the Earth’s surface is observed, which is widely described in
the scientific literature. Therefore, there is a need for a detailed study of the
spatial and temporal distribution of precipitation, especially over the regions
with a significantly higher precipitation amount in comparison to other
territories.

The paper analyzes atmospheric observed precipitation data at the
Grytviken Antarctic Station (South Georgia Island, 54° 16'53.9"S, 36° 30'30.4"
W) for the period from 1906 to 1981, as well as precipitation and snow depth at
the Akademik Vernadsky station (65° 15'S, 64° 15’ W) from 1998 to 2018.

As a result, the characteristics of the seasonal and long-term variability
of the studied weather characteristics were obtained. The analysis made it
possible to reveal the influence of globally significant processes on the
precipitation regime.

UDC 550.338.2

MULTIPOSITIONAL - ANTARCTICA, UKRAINE, ARCTIC ELF
DIAGNOSTICS OF GLOBAL THUNDERSTORM  ACTIVITY
(RESULTS AND PROSPECTS)

0.V. Koloskov*?, Y.M. Yampolskit, O.V. Budanov?, V.Ye. Paznukhov?,
0.V. Paznukhov!

Hnstitute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine, koloskov@rian.kharkov.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine
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Global thunderstorm activity (GTA) is connected with powerful
dynamic processes in the Earth's atmosphere and can be used as an indicator of
climate change. One of the effective remote methods of its observation is the
monitoring of Extreme Low Frequency (ELF) electromagnetic radiation, which
is produced by lightning discharges. Radio waves of ELF range extend over
large distances with low absorption due to the existence of the Schumann
resonator (SR) formed by the spherical surface of the Earth and the boundary of
the lower ionosphere. The GTA global centers are located in the equatorial belt
of our planet in northeastern Asia, Africa and Latin America. The most
promising regions for SR-ELF observations of electromagnetic manifestations of
lightning discharges are the polar regions of Antarctica and the Arctic. Despite
the long distances from sources of radiation, they must determine the benefits -
the absence of local thunderstorm and technological hazards.

In 2002, the investigations of the GTA within ELF waveband were
started at the Akademik Vernadsky station — Ukrainian antarctic station (UAS).
Systematic long-term one-point monitoring observations of the ELF fields
polarization parameters from the Antarctic was quite productive for
determination of the average daily, seasonal, and inter-annual characteristics of
the world's thunderstorms. As the development of this technique a multi-
positioned ELF receiving facility was built. It integrates three observatories
including UAS. Since 2007, one of them is permanently functioning at the Low
Frequency Observatory (LFO, Kharkiv region) of the Institute of Radio
Astronomy of the National Academy of Sciences of Ukraine (IRA NASU). In
2013, another receiving ELF system was mounted in the Arctic (Svalbard,
Spitsbergen archipelago, Norway). The time synchronization of spatially
dispersed devices provided by the global navigation satellite system allowed to
locate single powerful lightning discharges, calculate their spectral and
polarization characteristics, and monitor the daily and seasonal variations of the
frequency of their occurrence. For example, in 2015, about 130 000 powerful
lightning discharges were registered, processed and identified. Significant
improvement of the multi-position coherent ELF system was made during the
seasonal expedition to the UAS in the current 2019. The algorithm of raw data
processing was modernized and harmonized with the world standards. Thanks to
the support of the National Antarctic Scientific Center of the Ministry of
Education and Science of Ukraine, an automatic data processing and uploading
through the Internet was organized. As a result, Ukraine became a full member
of the Global Program of GTA monitoring using ELF signals. This Program was
initiated by scientists from the Massachusetts Institute of Technology (USA).

The report presents scientific results obtained from one- and three-
positional ELF measurements, that characterize regular daily, seasonal, and
inter-annual characteristics of the behavior of the world's thunderstorm activity.
Considerable attention is also paid to the regular and sporadic changes of the
state of the Schumann cavity under the influence of radiation and corpuscular
activity of the Sun. In the final part of the work the current scientific problems
are formulated and long-term prospects of development of these researches in
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directions - "global climate changes™ and "electromagnetic climate of the Earth"
are considered.

VJIK 550.338.2

BATATONO3HUIIAHA — AHTAPKTHJA, VKPATHA, APKTUKA HHY
JIATHOCTHUKA TJIOBAJIBHOI I'PO30BOI AKTHUBHOCTI
(PE3YJIbTATHU I HEPCIIEKTHUBH)

O.B. Konockoe*?, I0.M. Avnonvckuiit, O.B. Byoanoe?,
B.€. [Tasnyxoé*, O.B. [lasnyxoe*

YPadioacmponomiunuii  incmumym HAH  Ypainu, Xapxis, Yipaina,
koloskov@rian.kharkov.ua

2leporcagna ycmanosa Hayionanonuti anmapxmuunuii nayxosuii yenmp, MOH
Yxpainu, Kuis, Yrkpaina

I'mobGanpra rTpo3zoBa aktuBHiCTE ([T'A) cympoBomKye TOTYXHi
IUHaMIuHI mpouecHn B arMocdepi 3emiai i MOXe BHUKOPUCTOBYBATHCS SIK
IHAUKATOP KIiMaTHYHHUX 3MiH. OJHUM 3 e()eKTHBHUX NUCTAHI[IMHUX METOMIB il
CIIOCTEepeXeHb € peecTpallis HagHn3pkoyacrotHoro (HHY) enekrpomarsiTHOrO
BUIIPOMIHIOBAHHS, SIK€ BHHHUKA€E MPH po3psiiax OJIMCKaBOK. PamioxXBuii mboro
JianasoHy MOLIMPIOIOTHCS Ha BENHMKI BiJCTaHI 3 MajMM IOTJIMHAHHSAM 3aBISIKH
icayBanHio lllymaniBcerkoro pesonaropa (LLP), chopmoBanoro chepuaHuMu
MOBEpXHEI0 3eMili 1 TpaHuIero HIKHBOI ioHocdepu. CitoBi mentpm ITA
pO3TaIllOBaHI y E€KBaTOpialbHOMY TMOsCI HAIIOl TUIAHETH y MiBHIYHO-CXiTHIN
Agii, B Appumi i JlatnHChKil AMeputti. HaifOinbI mepcneKTHBHIMHA perioHaMu
st HHY cnoctepesxeHp eleKTpOMarHiTHUX NPOsIBiB OJMCKaBUYHHUX PO3PSIIB
BUSIBIISIIOTBCSL TOJISIpHI  oOmacti AHTapktuau W Apkruku. Hespakatounm Ha
BENMKI BiJCTaHi BiJ JpKepea BHIPOMIHIOBAHHS, BOHHM MalOTh BH3HAYaJbHI
HepeBary — BiZICYTHICTb JIOKAIBHOT IPO30BOT aKTMBHOCTI 1| TEXHOTEHHHX 3aBaJl.

Y 2002 pomi HagHU3BbKOYACTOTHI HocuimkerHs [ TA Oynu po3modaTi Ha
YkpaiHCBKiil aHTapkTH4HIA cTaHOii «AkageMik Bepraacekuity (YAC).
CucreMatnuHuil OaraTopiyHHK OTHOMO3HIIHAN MOHITOPWHT MOJIAPH3aLiHHIX
napamerpiB HHY momiB 3 AHTapKTHKH BHSIBHBCS TOCHUTH MPOJYKTUBHHUM IS
BIITBOPEHHSI CepeiHiX [M000BHX, CE30HHHX 1 MDKPIYHHX XapaKTePHUCTHK
CBITOBHX IIEHTPiB T'po3. PO3BUTKOM Ili€] METOAMKHA CTaB OaraTOMO3MILHHUI
HHY npuiiManbHuii KOMIUIEKC, CKJIaIOBUMHU sikoro okpiM YAC cranu mie aBi
obcepsatopii. Omna 3 Hux 3 2007 poky mnocriiHO (yHKIIOHYe Ha
HusbkouacTtoTHiit o6cepsatopii PI HAH Ykpainu (HUO, Xapkichka 0671acTh).
Y 2013 poui Oymo BBemeHo no nii mie ogHy npuiimManeHy HHY cucremy B
Apxkruni Ha 0. Canbapn (apx. Llmin6epren, Hopseris). YacoBa cuHXpoHi3amis
MPOCTOPOBO PO3HECEHUX YCTAHOBOK 3a JOIMOMOTIOI0 IN0OanbHOI HaBiramiitHol
CYIIYTHHKOBOI CHCTEMH JTO3BOJIHMJIA TIPOBOANTH JIOKAIIO0 TIOOANHOKHIX MOTYKHUX
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TPO30BHX pO3PSAIB, BIATBOPIOBATH X CIEKTpajbHI 1 TOJSIpHU3AIiiHI
XapaKTEePUCTHKH Ta BiACTEKyBaTH HOOOBI 1 CE30HHI Bapialii YacTOTH iX MOSBH.
Tax, HampukiIag, 3a JaHUMH criocTepeskeHb 3a 2015 pik Oyno 3apeecTpoBaHO,
00pobneHo # ineHTHdikoBano 6mu3pKo 130 000 MOTYKHHX I'PO30BUX PO3PSAIB.
CyTTeBe BIOCKOHaJeHHS Oaratomo3uuiiiHoi korepentHoi HHY cucremu
peamnizoBaHo mix vac ce3oHHOI ekcrienunii Ha YAC y motounomy 2019 porii.
Byno MopepHi30BaHO 1 TNpPHBEJEHO IO CBITOBOTO CTaHIApPTy METOJUKY
NIEpBUHHOI OOpOOKM JaHMX BUMIPIOBAaHb 1, 3aBISIKH CIpPUSHHIO JlepikaBHOI
ycranoBn HamioHanbHMH aHTapkTHYHUA HaykoBui nentp MOH Vxpainwm,
OpraHi30BaHO aBTOMATHYHY TPAHCILILIIO Pe3yJbTaTiB MEPBUHHOI OOpOOKH 3a
JONIOMOTO10 Mepexi [HTepHeT. 3aBsKky 1IboMy YKpaiHa yBiHIIIa MOBHOLIHHUM
wieHoM a0 cBitoBoi [Iporpamu «HHY monitopunry I'TAy, ska iHimiioBaHa
BYeHUMH MaccadyceTchbKoro TeXHOIOT yHOro iHCTUTYTY (CLLA).

B nmomoBiji mpencTaBiIeHi HAYKOBI pe3yNbTaTy, 0 OTPUMaHi 3a JaHHUMHU
OIHO- i TpPBOX- TO3MLIHHUX BHUMIPIOBAaHb, SIKi XapaKTepPHU3YIOTh PETYISIpHI
JMO0OBI, CE30HHI 1 MDKpIYHI OCOOJHMBOCTI TOBEHIHKHA CBITOBOi TI'pPO30BOT
aKTHBHOCTI. 3HayHa yBara TaKOX IpPHAUICHa PEryJSIpHAM 1 CIOpaJIddHUM
3MiHaM BiacTuBocTeil LllymMaHIBCHKOTO pe30HATOpa MiJ BIUIMBOM paliaiiHOl i
KkopmyckynspHoi aktuBHOCTI CoHmg. VY  3aKmo4Hii  dYacTuHi  poboTu
chopMynbOBaHI TOTOYHI HAyKOBI 3agadi 1 PO3IJSHYTI JOBIOCTPOKOBI
MEPCICKTUBH PO3BUTKY LUX JOCHIIKEHb 3a HampsMKaMH - «rJI00abHi
KITIMaTHUYHI 3MiHM» 1 «eJIEKTPOMarHiTHUH KiliMaT 3eMJIi».

UDC 550.385.37; 550.388

NEW DIGITAL IONOSONDE DEVELOPED FOR AKADEMIK
VERNADSKY STATION

0.V. Koloskov'?,  A.S. Kashcheyev®, ~A.V. Zalizovskit?, S.B. Kashcheyev?,
O.V. Budanov!, O.V. Charkina?, I.I. Pikulik!, V.M. Lysachenko?, A.O. Sopin?,
A.l Reznychenko®#

Institute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine, koloskov@rian.kharkov.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

3University of New Brunswick, Fredericton, Canada
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Main ionosonde of Ukrainian Antarctic Station (UAS) - Akademik
Vernadsky station works at the station since 1982. It is out of date and requires
frequent repairing. That’s why IRA NASU developed new modern digital device
for ionosperic sounding. It was installed at UAS and operated in test mode since
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2017. The main purpose of developed device is measurement of height to
frequency characteristic of the ionosphere. In addition, it measures vertical
component of velocity of ionospheric plasma drift. The principle of construction
of ionosonde is based on the ideas implemented in digisonde DSP4 produced in
Massachusetts Lowell, and technology of Software Defined Radio (SDR). The
main difference of this device from analogs is using of standard communication
transceiver with small power (100 W). Signal to noise ratio enough for making
ionospheric sounding is provided by implementation of phase-shift keyed
sounding signal, their digital convolution and Doppler filtering. The standard PC
is used for signal processing. The developed ionosonde is low-cost device
because production components (standard transceiver and SDR) are used. The
components of ionosonde are as follows: USRP N200 KIT (Universal Software
Radio Peripheral), antenna-switch ZX80-DR230+ and transceiver ICOM-IC-
718.

Comprehensive testing of new ionosonde jointly with IPS-42 and
another one USRP N200 device was made during seasonal works of 24
Ukrainian Antarctic Expedition (UAE) (February-March 2019). IPS-42 was
used for synchronous with new ionosonde ionospheric sounding and comparing
resulting ionograms within different ionospheric conditions. The usage of
additional USRP device provides opportunity for testing sensitivity and
adequacy of algorithms implemented in ionosonde software in laboratory
conditions. That let us minimize random factors connected with ionospheric
conditions. Tests of new ionosonde and optimization routines gave next results:
it was shown that, sensitivity of new ionosonde is sufficient in full operation
frequency range of the device; optimal regime of radiation that minimizes
interference noise was found an implemented in 1C-718 transceiver; different
bit-rates were analyzed and optimal bit-rate (32-bit) was found and
implemented; optimal operating frequency schedules was determined and
implemented for ionogram and dopplerograme modes; it was confirmed that
after testing and optimization differences between ionograms of IPS-42 and new
device are less than acceptable error determined by URSI manual for ionogram
processing.

On the base of testing of new ionosonde the following decisions were
assumed: the new ionosonde will work as main device for ionospheric sounding
at UAS within UAE 24; the ionograms from both device — IPS-42 and new
digital ionosonde will be processed independently for full year; after comparing
the results the decision concerning continuing of IPS-42 monitoring
measurement will be accepted.
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Irarauit  ioHO30HA YKpaiHcekoi aHTapkTH4yHOI craHmii (YAC)
«Axanemik BepHancekmii» IPS-42 GesmepepBHO mpamroe Ha craHmii 3 1982 p.
Lz ycranoBka 3acrapiia, 1 peryaspHO BHMara€ peMoHTy. ToMmy B
Panmioactponomiunomy iHcTHTYTI HAH VYKkpainm Ha MHoro 3amiHy Oyio
po3po0ieHo HoBHH IMGPOBHIl NPHUCTPIH. Y TECTOBOMY pEXHMI Maker
nudpoBoro ioHo30HIY Oyino BcTaHoBieHo Ha YAC B 2017 poui. OCHOBHUM
MIPU3HAYEHHSIM PO3pPOOJICHOTO iOHO30HAA € BUMIPIOBAaHHS BHCOTHO-YaCTOTHOI
XapaKkTepUCTHKH 10HOCepn. KpiM mporo, mpumaz I03BOJISIE BHMiPIOBATH
BEPTUKAIBHY CKJIAJOBY IIBMAKOCTI pyXy miasmu. IlpuHiun mno0ynoBu
10HO30H/1a 3aCHOBAHUII Ha 1/1e5X, 3aKJIICHUX B KOHCTPYKIio Airionaa DPS4, a
TaKOX Ha BUKOpPHCTaHHI TexHouorTii [Iporpamao 3a6e3neuenoro pamio (Software
Defined Radio, SDR). OCHOBHOO BiIMIHHICTIO TaHOTO KOMIUIEKCY BiJl aHAJIOTiB
€ 3aCTOCYBaHHsI 3B'SI3KOBOTO IepeaaBada Maioi notyxHocti (100 Br). Jocrathi
JUISL TIPOBE/ICHHS BUMIPIOBaHb 3HA4YEHHS CIIBBIIHOIIGHHS CHTHAI/IIYM Ha
BUXOJi KOMIUIEKCY i PO3AUIBHOI 3/[aTHOCTI MO BHCOTI 3a0e3NedyroThCs 3a
PaxyHOK 3acTocyBaHHS (a30MaHIMyIbOBAaHUX 30HAYIOUMX IMITYNBCIB, iX
nmoanbInoi HUGPOBOi 3TOPTKH 1 AOMIIIEPiBChKO1 (inpTparii. O0poOka Ta aHami3
CHUTHAIIIB  3IIHCHIOIOTBCS 32 JONOMOTOI0 MEPCOHAIBHOTO  KOMITIOTEpa.
Bukopucranas cepiifHX mpuCTpoiB (3B'sI3k0oBOTO TepexaBada i SDR) 3nauno
3HH3WIO COOIBApTICTh 10HO30HAA. (DYHKIIOHATBHO 10HO30HJ CKIAJAETHCSA 3
kepytouoro komm'orepa, USRP N200 KIT (Universal Software Radio
Peripheral), komytatopa ZX80-DR230 + i Tpancusepa ICOM-IC-718.

[Tin yac ce3oHHHMX poOIT 24-1 YKpaiHCbKOI aHTApPKTHYHOI EKCIEIMIIT
(YAE) 6yno npoBeneHo TecTyBaHHs i0HO30HAa crinbHO 3 IPS-42 i mie oguum
USRP N200. Ilepmmii npucTpiii BHKOPHCTOBYBaBCS IJISI CHHXPOHHOTO
ioHOC(epHOTO 30HIYBaHHS 1 MEPEBIPKH IIEHTHYHOCTI iOHOTPaM IPH Pi3HUX
cTaHax ioHOc(epHOi mma3Mu. 3actocyBaHHs 2-x USRP pmamo MoximBicTh
MPOBOJUTH EKCIIEPHMEHTH MO OIHIII YYTIUBOCTI Ta MEPEBIPSITH aJIEKBATHICTH

172



AITOpUTMY i0HOC(EpHOTO 30HIyBaHHS B JabopaTopHHUX ymoBax. Lle mo3Bonmiio
BUKTIOYHTH BUIMAIKOBI YHHHHUKH, OOYMOBJIEHI MiHJMBIicTIO ioHOc(epu. Tectu
HOBOTO 10HO30HIA 1 3aXOAM LIOAO ONTHMi3alii HOro poOOTH JalM HACTYIHI
pe3yNnbTaTh: IMOKa3aHo, II0 YyTJIMBICTH HOBOTO IOHO30HAA € JOCTaTHBOKO Y
BCHOMY Jialla30Hi aHaji3y; MiCHas ONTHMi3alii poOOTH TpaHCHBEpa BHOpPaHO
ONTHMAJIBHUHA peXHM HOro poOoTH, IO 3abe3nedye MiHIMAJIbHHH piBEHb
Mapa3uTHUX IIyMiB; IPOAHANII30BaHO e(EeKTUBHICTE POOOTH I10HO30HIA IS
pi3HOi «OITHOCTI» KOJIOBOI IOCHIIKH; O0OpaHa ONTUManbHa «OITHICTE»- 32 OiT;
o0paHi ONTHMAaNEHI UKIOTPaMy IS PeXKUMY 10HOC(HEPHOTO 1 TONIIIEPiBCHKOTO
30HIyBaHb;, MiATBEP/HKEHO, MO Ticis MPOBENCHOI ONTHUMIi3alii BiAMiIHHOCTI
10HOTpaM HOBOTO 10HO30HAA Ta IPS-42 He nepeBUIIYIOTh JOMYCTUMUX HOXHOOK,
o0ymoBneHux iHcTpykKiieo URSI.

Ha migcraBi mpoBeaeHOro TecTyBaHHS OynO MPHUHATI Taki pillICHHS:
3pOOHTH HOBHH 10HO30H]| OCHOBHHUM HPHCTPOEM i0HOC(HEPHOTro 30HAYBaHHS Ha
YAC mpotsrom 24-i YAE; npoBecTH CHHXpOHHY 0OpoOKy HOaHUX 3 000X
10HO30HIIB 3a cTaHAapTHOIO MeToankoto URSI; micis 3icTaBineHHs pe3ynbTaTiB
OPUHHATA  pilIEHHS PO  JONUIBHICTE HPOJOBXKECHHS  MOHITOPUHIOBHX
BUMiproBansb 3 [PS-42.

UDC 593.3

THE PROBLEM OF STRUCTURES ,VIABILITY” AND MODERN
METHODS OF ITS SOLUTION

0.0. Lukianchenko?, O.V. Kuzko?, M.O. Vabishchevich?!

!Kyiv National University of Construction and Architecture, Kyiv, Ukraine,
lukianch0907 @meta.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, uackuzko@mon.gov.ua

At the present stage of society's development, the problem of "viability"
("lifesafety concept™) is very relevant. It occurs in technical, social, economic
and other systems. This is due to the problems of functional reliability and the
safe operation of such systems. One of the first works concerning the analysis of
structures ,,viability” was the work of M.S. Streletsky. Afterwards ,,viability”
was examined by V.V. Bolotin, AV. Perelmuter, V.V. Kulyabko, Yu.l.
Kudishin and others. In the building code of Ukraine the concept of ,,viability”
was introduced in 2009 (DBN V.1.2-14: 2009). Under the ,viability” it is
proposed to consider the property of the structures to maintain for some time the
overall bearing capacity under design loads and under local or accidental
damage caused by man-made or natural influences. Damaging effects can be
disastrous or catastrophic. The difference between them is only in the
consequences and extent of damage. Not every accident leads to a catastrophe,
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but the cause of almost all disasters is an accident. The solution to the problem
of safe operation of the facility is to provide its main features: reliability and
,viability”. In the modern methodology of ensuring the safety of structures,
there are three subsystems of methods and techniques: a subsystem of the design
phase, which ensures the development of structures models with a guaranteed
level of safety; a subsystem of the technological phase, which ensures the
conformity of the structures properties to the project; a subsystem of the
reflective phase, which provides an assessment of the quality of structures and
their safe exploitation. In the subsystem of design, there are two qualitatively
different methods: the method of limit states (the method of partial reliability
coefficients) and the probabilistic method (the method of reliability theories).
The technological phase’s methods can include: the author's supervision of the
construction of structures in accordance with the design documentation or
monitoring of the state of structures at the construction stage. The reflective
phase is conventionally divided into three parts: safe (regular) operating mode;
restricted mode (,,viability”) with accumulated defects, damages or failures and
complete destruction (accident and catastrophe). Exploitation of structures is
regulated by various rules, codes and instructions. They can be international,
state or departmental. For ,viability” of structures it is necessary to ensure
compliance with the requirements of regulatory documents under the rules of
inspection, maintenance and repair. In order to fulfill these requirements, non
destructive methods of structures inspection and modern methods of structures
diagnosis are widely used. For example, technical diagnostics of structures,
constant monitoring of their actual state by means of technical diagnostics or
computer simulation of their bearing capacity in the form of diagnostic
probabilistic models within the framework of modern theories of mathematical
reliability and catastrophes.

We believe that in order to ensure ,,viability”, trouble-free exploitation
and further modernization of the infrastructure of the Ukrainian Antarctic station
- Akademik Vernadsky station, an examination of its technical condition is
important. This work will ensure compliance with the requirements of
Resolution 3 (Check List, A) of the XXXIII Antarctic Treaty Consultative
Meeting (ATCM 2010) and will intensify Ukraine's cooperation with other
Antarctic Treaty countries towards the development of new joint scientific and
technical projects.
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YK 593.3

MPOBJEMA ,KUBYUYOCTI” CHIOPYJ 1 CYYACHI METOIM ii
PO3B’sI3AHHSA

0.0. Jlvk auuenko®, O.B. Ky3vko? M.O. Babiwesuu'

Kuigcoxuii nayionanvuuil yniepcumem 6yoisnuymea i apximexmypu, Kuis,
Vipaina, lukianch0907 @meta.ua

2fleporcasna ycmanosa Hayionanvnuii anmapxkmuyunuti naykoeuii yenmp, MOH
Vipainu, Kuis, Yxpaina, uackuzko@mon.gov.ua

Ha cywacHoMy eTami pO3BHUTKY CyCHUIBCTBAa MpoOieMa ,, KHBYYOCTi”
(«viability» a6o «lifesafety concept») e myxe akryansHOl. BOHa BHHHKae B
TEXHIYHUX, COI[AJIbHUX, CKOHOMIYHHMX Ta IiHIIUX cucreMax. Lle moB’si3aHo 3
npobieMaMy (YHKIIOHATBFHOT HATIMHOCTI Ta Oe3MeYHOi eKCILTyaTallii TaKux
cucrteM. OHOIO 3 MepImKX PodiT B 00JacTi aHAN3Y ,, KUBYIOCTi” OyIiBEIbHUX
cnopyn Oyma pob6ora M.C. Crpenenpkoro. B mopampmomy , KUBy4icTh”
BukopucroByBanmu B.B. bonorin, A.B. Ilepemsmyrep, B.B. Kymsa6xo,
10.1. Kyuimma Tta inmi. B Gyaisensni Hopmu Yipainu (JJBH B.1.2-14:2009)
MOHSATTS ,,)KUBYUiCTh” BBeieHO B 2009 pori. [Tix ,,KHBYUiCTIO” 3alpONOHOBAHO
BB@KATH BIIACTUBICTH CIIOPYA 30epiraTW 3arajbHy Hecydy 3[aTHICTb HpH
3alPOEKTHUX HABAHTA)KEHHSX, JIOKAIbHUX a00 aBapiifHMX IONIKOJDKEHHSIX,
BUKJIMKAHUX TEXHOTEHHMMH a00 TPHUPOAHMMH BIUIMBAMH INPOTSIOM AESKOTO
gacy. [Tomkompkyrodi BIUTHBE MOXKYTh OyTH aBapiiHUMH a00 KatacTpoidHUMH.
Pi3Huns Mik HUMH JHIIe B HacHifkax i Macmrabax HOIIKoIkeHb. He koxxHa
aBapisl MPU3BOAUTH A0 KaTacTpodwu, aje MPUYNHOIO MPAaKTHYHO BCiX KaTacTpod
€ amapil. Po3p’s3aHHAM mpoOreMu Oe3medHoi eKcIuTyaramii CHopymd €
3abe3rneyeHHsT ii TOJOBHHX BJIACTHBOCTEH: HamiliHOCTI Ta . kuBydocTi”. B
cydacHiit meronosorii 3a0e3mneueHHst Oe3nexu OyiBEIbHHX CIIOPYZA ICHYIOTh
TPH MIJCUCTEMH METOMIB 1 METOAWK: MijcucTeMa (a3u MPOCKTYBaHHSA, SKa
3abe3rneyye CTBOPEHHs Mojeseil OymiBeNbHUX CHOpY[ 3 FapaHTOBAHUM piBHEM
Oe3meky; MiICHCTeMa TEXHOJOTiyHOI (a3m, ska 3abe3ledye BiINOBIIHICTH
BJIACTHBOCTEH CHOPYA A0 MpPOEKTy; TmiacucreMa pedIeKTUBHOI Qas3m, sKa
3a0e3meuye OIIHKY SKOCTI CIOPYA Ta iX Oe3MeyHy eKcIuTyaraiito. B migcucremi
MPOEKTYBaHHS ICHYIOTh JIBa AKICHO Pi3HHX METOJAa: METOJ TPAaHWYHUX CTaHIB
(MeTo 4acTKOBUX KOe(illieHTIB HAAIHHOCTI) Ta IMOBIpHICHHH MeTon (MeTox
Teopiil HaxiiiHOCTi). MeTogaMHu TEXHOJIOTIYHOT (a3u MOXYTh BBaXKaTHCS:
ABTOPCHKUII Harysia 3a OyIiBHUITBOM CIIOPYX Y BiJMOBIJHOCTI OO HPOEKTHOT
JOKyMeHTalil abo MOHITOPHHI CTaHy KOHCTPYKLiH Ha cTafii OyaiBHHUITBA.
PedexktuBHa (aza yMOBHO TOIIISEThCS HA TPH YACTHHHU: Oe3NEeUHUIA
(ITaTHWI) PpEXUM  EKCIUTyaTamii; peXHM OOMEXKEHOI Tpame3JaTHOCTI
(,’KUBY4iCTh”) 3 HAKOIMYCHUMH Ae(EKTaMH, MOUIKOIKEHHIMHU a00 BiIMOBaMH
Ta TOBHE pyiiHyBaHHsA (aBapis 1 karactpoda). Ekcruryaramis cmopyn
pErIaMeHTYeThCsl PI3HOMAHITHUMH TIPAaBHJIAMH, MOJIOKEHHAMH, THCTPYKLISMH.
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Bonn Moxyre OyTH MDKHApOIHHMH, JAepKaBHAMH abo Bimomummu. [lms
L, KUBYUYOCTi” criopyZ HEoOXiJHO 3a0e3MeYUTH BUKOHAHHS BUMOT HOPMAaTHBHHUX
JOKYMEHTIB 32 periaMeHTOM OOCTEe)KEHHs, OOCIyroByBaHHA 1 peMoHTy. s
BUKOHaHHA IIMX BHUMOI IIHPOKO 3aCTOCOBYIOTbCS HEPYHHIBHI METOIH
OOCTeXEeHHS CIOpyd Ta Cy4acHI MeTOOM [iarHOCTYBaHHS  EJIEMEHTIB
KOHCTpYKWiH. Hampukiax, TexHidHe MiarHOCTYBaHHS CIIOPYX, ITOCTIHHMH
MOHITOPHHI IX pEIBHOT0 CTaHy 3aco0aMHM TEXHIYHOI [iarHOCTHKH abo
KOMIT'IOTepHE MOJIEIIIOBAHHS iX HECy4ol 3/aTHOCTI y BUIIIIAI AiarHOCTHYHHX
IMOBIpHICHHX MOZEINel B paMKaxX CydacHUX TeOpid MaTeMaTHYHOI HaailfHOCTI Ta
KaTacTpod.

BBaxaemo, mo i 3a0e3neueHHs ,,)KUBYYOCTi”, Oe3aBapiitHOI
eKCIUTyaTalii Ta moJausinoi MojepHizamii iHGPacTpyKTypu YKpaiHCBHKOI
AHTAPKTUYHOI cTaHLii ,,AkageMik BepHaacekuil” BaXIMBHM € OOCTEXEHHS il
TexHigyHOro crany. L{s poGora 3abe3nedynTh BHKOHaHHsA BHMOr Pesoumomii 3
(Check List, A) XXXIII KoncynsraruHoi Hapagu JToroBopy npo AHTapKTHKY
(Antarctic Treaty Consultative Meeting (ATCM 2010)) Ta axruBisye
CHIBpOOITHUIITBO YKpaiHK 3 IHIIMMHU KpaiHaMH-CTOpoHamu JloroBopy mpo
AHTAapKTHKy B HampsIMKy CTBOPCHHS HOBHX CIUIBHHX HayKOBO-TEXHIYHHX
MIPOEKTIB.

UDC 551.326.7 (292.3)
MODELING SUMMER CIRCULATION AND DISTRIBUTION OF
TEMPERATURE ~ AND SALINITY IN THE SEA OF
BELLINGSHAUSEN

V. Maderich, K. Terletska, I. Brovchenko, A. Bezhenar

Institute of Mathematical Machines and Systems Problems, National Academy of
Sciences of Ukraine, Kyiv, Ukraine, vladmad@gmail.com

The objective of the study is to simulate the summer circulation and the
distribution of temperature and salinity in the Bellingshausen Sea and on the
shelf of the Antarctic Peninsula. Numerical methods are used for simulation by
means the SCHISM model with an unstructured triangular horizontal grid and a
vertical local sigma coordinate system (LSC). The k-kl model of turbulence was
used to describe turbulence. Heat, momentum and salt fluxes were set on the
ocean surface, which were calculated according to the ERA-Interim reanalysis.
At open boundaries, the vertical distribution of temperature and salinity was
determined according to the HYCOM reanalysis calculations. On the western
open border, the level deviations and the vertical velocity distribution calculated
by HYCOM were also specified. At the open eastern boundary of the
computational domain, the radiation conditions were specified. The results of the
HYCOM reanalysis were also used as initial conditions. The results of modeling
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the current, temperature, and salinity fields in the period February-March 2014
were compared with the available observational data on the shelf of the
Antarctic Peninsula, including data from the Ukrainian Antarctic Expedition.
The calculated vertical distributions of temperature and salinity on the shelf are
consistent with observations, in particular, in the position of the minimum
temperature of the cold intermediate layer and its temperature in the region of
the Argentine Islands. Calculations have shown that the main component of the
circulation is the Antarctic Circumpolar Current (ACC), which carries water to
the east. In ACC, several jets are formed flowing into the Drake Strait. The
vortex chain separates the shelf zone of the Antarctic Peninsula and the ACC. In
the summer, a current directed southwards along the edge of the shelf, caused
mainly by large-scale ocean circulation and the wind field. It was concluded that
the formation of zones of upwelling and downwelling on the shelf of the
Antarctic Peninsula substantially depends on the changes in the atmospheric
circulation over the Bellingshausen Sea.

V]IK 551.326.7 (292.3)

MOJEJIOBAHHSI JITHLOI LUPKYJISIINIE TA PO3MNOJLTY
TEMIIEPATYPH I COJIOHOCTI B MOPI BEJLITHCTAY3EHA TA HA
LIEJTb®I AHTAPKTHYHOI' O MIBOCTPOBA

B. Maoepuu, K. Tepneyvka, I. Bposuenko, A. bescenap

ITncmumym npobnem mamemamuynux mawiun i cucmem HAH Ykpainu, Kuis,
Vipaina, vladmad@gmail.com

MeToro TOCTiKEHHS € MOJICTFOBAHHS JIITHBOT IIUPKYJIALIT Ta PO3MOALTY
TeMIIepaTypy i CoNoHOCTI B Mopi bemnincray3eHa Ta Ha menb(i AHTapKTHYHOTO
miBocTpoBa. [ MOAENIOBaHHS 3aCTOCOBYIOTBCS —UHCENbHI METOOH 3
BukopuctanusM Mmomeni  SCHISM 3 HecTpyKTypOBaHOK — TPHKYTHOIO
TOPHU30HTANBHOIO CITKOIO Ta BEPTUKAJIBHOIO JIOKATBHOIO CirMa CHCTEMOIO
koopauratr (LSC). ns ommcy TypOyneHTHOCTI BHKOpHcTOBYBamach K-kl
MoJenb TypOyneHTHocTi. Ha moBepxHi OkeaHy 3amaBaincs TOTOKH TeIUIa,
IMITYJIBCY Ta COJ, SIKi PO3PaxOBYBANHCH 3a JaHUMHU peaHanizy ERA-Interim. Ha
BIAKPUTHX TPAHUIIX BEPTHKAJIBHUHA PO3IOMIIT TEMIEpaTypH 1 COJOHOCTI
3a7aBaBcsl 3rigHO po3paxyHKiB peananisy HYCOM. Ha 3axigHiil BigkpuTiid
rpaHuii Oynu TakoX 3aJaHi BiIXWICHHS PIBHA Ta BEPTHKAIBHUI PO3MOALT
mBUaKoCcTi  po3paxoBani HYCOM. Ha Biakputiii  cxigHiii rpaHumi
po3paxyHKOBOi 00iacTi 3ajaBajucs YMOBH BHIPOMIHIOBaHHS. B skocTi
MOYaTKOBHX YMOB TaK0)X BHKOPHCTOBYBaHCs pe3ynbratu peananizy HY COM.
Pesynpratn MonemoBaHHS TONIB TEYiid, TEMIIEPAaTypH i COJIOHOCTI B TeEpiof
moTHii-0epe3ers 2014  poKy TOpIBHIOBAIUCH 3 JOCTYHUMH JaHHMH
CIIOCTepeXeHb Ha MIeNb(pi AHTApKTHYHOTO IIBOCTPOBA, BKIIOYHO 3 JAHUMHU
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VYkpalHChKOI aHTapKTHYHOI ekcreaunii. Po3paxoBaHi BepTHKaIbHI PO3NOALIH
TEMIIEPAaTypH 1 COJIOHOCTI Ha Imenb(i Y3rOIKYIOTBCS 13 CHOCTEPEKECHHSAMH,
30KpeMa, B IOJIOKEHHI MiHIMyMy TeMIEpaTypd XOJOJHOTO MPOMIKHOTO IIapy
Ta Horo Temmeparypi B palOHI ApPreHTHHCHKHX OCTpOBiB. Po3paxyHku
[OKa3aly, 110 TOJOBHMM KOMIIOHEHTOM LMPKYJSALil € AHTapKTHYHA
[upkymmonspua Tewis (ALT), sxa mepeHocuts Boxy Ha cxim. Y AT
(OpMYIOTBCS IeKIJIbKa CTPYMEHIB, SIKi BTIKAlOTh B IIPOTOKY [lpeiika. JIaHIIO)KOK
BUXOpIB po3aimsie menbpoBy 30HY AHTapkTHuHOro miBocrtpoBa Ta ALIT. B
JITHIA Tepio]] B3MOBXK Kparo menb(y BUHHKAE CHPSMOBAaHA Ha MIBJICHb TEUid,
BUKJIMKaHa, B OCHOBHOMY, BEJIMKOMACIITAOHOIO IIUPKYIIALIEI0 OKEaHy Ta MOJIeM
BiTpY. 3p00JIeHO BUCHOBOK, 1110 ()OPMYBAHHS 30H MiTHOMY Ta OIyCKaHHS BOJ Ha
menb(i AHTApKTHYHOTO MiBOCTPOBA CYTTEBO 3aJICKaTh BiX 3MiH aTMocdepHOl
OUpKyIAii Hax MmopeM bemtincrayseHa.

UDC 550.3

POLAR MESOSPHERE STUDY IN SIMULTANEOUS
MEASUREMENTS BY MICROWAVE RADIOMETER AND
NA- DOPPLER LIDAR

G. Milinevsky>23, V. Shulga'4, W. Han?, Y. Wang?!, W. Huang®, O. Evtushevsky?,
A. Patoka®, A. Grytsai?, O. lvaniha?

International Center of Future Science, Jilin University, Changchun, 130012,
China, genmilinevsky@gmail.com, genmilinevsky@jlu.edu.cn

2Taras Shevchenko National University of Kyiv, Kyiv, 01601, Ukraine

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, 01601, Ukraine

4Institute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, 61002, Ukraine

SPolar Research Institute of China, Shanghai, 200136, China

The polar middle atmosphere dynamics studies in simultaneous
microwave radiometer and the Na Doppler lidar measurements in Antarctica are
proposed. The project for development of the microwave radiometer and the
new method/software for collaborative observations with Na Doppler is
discussed. It is planned to provide the measurements using both instruments at
Zhongshan Chinese Station. Microwave radiometer can provide simultaneous
measurements of mesosphere altitude profiles of ozone and CO molecules
thermal emission, as well as zonal wind. Na Doppler lidar is also able to derive
temperature, wind speed and density of the sodium at altitudes between 80 and
110 km. The synergy of microwave radiometer and Na Doppler lidar
instruments allows receiving new data on vertical and zonal winds in the middle
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atmosphere including temperature profiles. Exclusive combination of two
methods — microwave radiometry and sodium lidar — for coherent observations
will cover a gap in wind and temperature profile data at high latitude
mesosphere up to mesopause region. These data are important for areas with the
intensive mass and energy exchange between the different atmospheric layers
and will be used to improve mesosphere-thermosphere exchange modeling and
future climate change projections. The first results of microwave mesosphere
observations using prototype MWR instrument (that developed for Antarctica) at
mid-latitudes during major sudden stratosphere warming in 2018 are discussed.
The results of the project will be a base for future developments of joint
collaborative research of atmosphere dynamics at Vernadsky station.

The work was performed at the International Center of Future Science,
Jilin University (JLU), Changchun, China, and partly supported by the State
Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine and by Taras Shevchenko National University of Kyiv,
project 19BF051-08.

VJIK 550.3

JOCJIIKEHHS TOJIAPHOI ME3OC®EPU ITPH OJHOYACHHX
BUMIPIOBAHHSIX 3A JOIIOMOI'OIO MIKPOXBWJIbOBOI'O
PAJIOMETPA TA NA-JOIIVIEPIBCBKOI'O JIIJAPA

. Mininescorxuii>?3, B. ll[y/lbzal"‘, B. Xaww', 0. Baund', B. XyaHS,

0. Esmywescoxuii?, A. Ilamoxa®, A. Ipuyaii?, O. Ieaniza®

Koneoxc pizuxu, Mixcnapoouuti yenmp nayku maiibymmnvozo, L[3unincoxuil
yuisepcumem,  Yanuyno, 130012, Kumau, genmilinevsky@gmail.com,
genmilinevsky@jlu.edu.cn

2Kuiscwiutl HayionanvHull yHieepcumem imeni Tapaca Llleeuenxa, Kuis, 01601,
Yxpaina

$fleporcasna yemanosa Hayionansnuii anmapxmuunuti nayxoeuii yenmp, MOH
Yxpainu, Kuis, 01601, Yxpaina

4Incmumym paodioacmponomii HAH Yxpainu, Xapkis, 61002, Yxpaina
Sonapnuii nayxoso-oocnionuti incmumym Kumaio, Hlanxaii, 200136, Kumaii

3anponoHOBAHO  JOCHI/DKEHHS JUHAMIKM CEepelHbOi  aTtMochepn
HOJSIPHOTO  PEriOHy TNpPH OJHOYACHHUX BHMIDIOBAaHHSIX  MiKPOXBHIBOBHM
pamgiomerpoMm i Na-momnepiBcbkuM sizapoM B AHTapkrumi. OGroBoproeThes
HPOEKT PO3poOKH MIKPOXBHIIBOBOTO pazmiomerpa Ta HOBOTO
METO/y/TIpOrpaMHOro 3a0e3MeyeHHs /i1 CIUIBHHX crocrepexeHb 3 Na-
JIONIUIepiBChbkUM  Jimapom. IlmaHyeTbesi NPOBOAMTH — BUMIpDIOBaHHS — 3a
JOIOMOror0 000X  MHpWiIadiB  Ha  KUTaiichkii  craHmii  WKyHIIaHb.
MikpoXBHIBOBHI paxioMeTp Moxke 3a0e3ledyBaTH OJHOYACHI BHMIipIOBaHHS
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BHCOTHHX ITPO(iTiB TEIUIOBOTO BUIIPOMIHIOBAaHHS 030HY 1 MoJiekys CO, a Takox
30HAJBHOTO BITPY B Mexkax Mesochepu. JlommiepiBcbkuil igap mae 3MOry
TaKOX BHUMIpIOBAaTH TeMIlepaTypy, WIBUIKICTh BITPY 1 posmonin atoMiB Na Ha
Bucotax Big 80 mo 110 kM. OOG’emHaHHSA CIOCTEPE)KEHb MIKPOXBUILOBOTO
pazniometpy i Na-gomnepiBChbKOro Jigapy I103BOJS€ OTPUMYBATH HOBI JaHi mpo
BEepTHKAIBHI 1 30HANBbHI BITPM B cepenHiii arMocdepi, BKIIOYAIOUN
TemneparypHi nmpodimi. EkCkIIO3MBHE TOETHAHHS  JIBOX  METOJIB  —
MIKpOXBHIBEOBOI pamioMerpii Ta Na-mimapy i KOTepEeHTHHX CIOCTEpPEKEHb
OXOIUTIOE PO3PHB Yy JTAHUX BITPOBOTO Ta TEMIIEPATypHOTO MpodisiB Me3ochepn
1o Mesonay3u. Lli gaHi MaloTh 3Ha4eHHs Uil BUBUCHHs oOnacTedl aTMochepu 3
IHTCHCUBHAM Maco-i €Hepro- OOMIHOM MDK pI3HUMH Mapamu i OyayTh
BUKOPHUCTaHI A TOJNINIIEHHS MOJECNIOBaHHA Me30chepHo-TepMochepHOro
oOMiHYy 1 TpOrHO3iB MalOyTHIX 3MiH KIIMaTy Haa AHTapKTHKOIO.
OOroBOpIOIOTBCSL ~ IepIli  pe3yidbTaTH  CHOCTEPEXKeHb  Me3ochepu B
MIKPOXBHJIEOBOMY Jlialla30Hi 3 BHKOPHCTaHHAM IPOTOTHIY MiKPOXBHIILOBOTO
paniomerpa (po3pobieHoro [yt AHTApKTHKH) Ha CepelHiX MIMpOTax IijJ 4ac
BEJIMKOTO PAaNTOBOr0 IMOTEIUTiHHA cTpartochepu y 2018 pomi. Pesymprarn
MPOEKTY CTaHyTh 0a3010 AT MaiOyTHHOTO PO3BHUTKY CHUTBHHX IOCITIHKEHb
OUHAMIKH aTMoc(epH Ha cTaHIil «Axkanemik BepHagcbkuiiy.

Pobora BukoHana B MiKHApOOHOMY IIEHTpi HayKd MaHOyTHBOTO,
Lzumincekoro yHiBepcutery, YandyHp, Kurtaii, 3a 4acTKOBOIO MiATPHMKOIO
HepxaBHoi ycranoBn HarioHansHuii aHTapkTHYHUI HaykoBuii nentp MOH
Vxpaiau Ta KuiBcekoro HarioHaisHOTO yHiBepcuteTy iMeHi Tapaca IlleBuenka,
npoekt 19BF051-08.

UDC 537.876.23 + 550.388.2

MANIFESTATION OF SOLAR ACTIVITY IN PARAMETERS OF THE
TEST HF SIGNALS

A.l. Reznychenko®?, A.V. Koloskov!?, A.V. Zalizovski®3, Y.M. Yampolski!

Institute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine, artem.reznychenko@gmail.com

2National Technical University “Kharkiv Polytechnic Institute”, Kharkiv,
Ukraine

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

This paper is devoted to the processing and analysis of signals from
RWM radiostation of the exact time and frequency service on two radio lines -
high-latitude (RWM-Tromso) and mid-latitude (RWM-LFO). The signals were
continuously registered at a frequency of 9.996 MHz during 2013 by two
receiving stations located at the Low-frequency Observatory (LFO) of the RI
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NASU (Kharkiv region, Ukraine) and at Tromso (Norway). Receiving stations
were developed at the Radio Astronomy Institute of the National Academy of
Sciences of Ukraine (RI NASU). An analysis of the behavior of the intensity of
received signals, depending on the level of solar activity and variations of the
F2-layer critical frequency over the transmitter and above the receiver in
Tromso, is performed. To perform this analysis, the index of the duration of
"radioday" that characterizes the time interval of propagation of signals below
the maximum usable frequency was suggested. For disturbed ionospheric
conditions we detected 27-day variations in the duration of "radioday", the
behavior of the critical frequencies foF2 and the solar activity index F10.7. This
periodic and synchronous feature of all these parameters can probably be
explained by the influence of the active region of the Sun with a long lifetime.
At each rotation of the Sun around its axis, the active region modulated the
index F10.7, the behavior of the critical frequencies of the ionosphere and HF
signal propagation conditions. A correlation analysis of the "radioday" index and
critical frequencies with the index F10.7 showed the high correlation
coefficients.

YK 537.876.23 + 550.388.2

MPOSIB COHSIYHOI AKTUBHOCTI B IAPAMETPAX ITIPOBHUX BY
CUTI'HAJIIB

A.L Pesnuuenxo'? O.B. Konockos'3, A.B. 3anizoscoxuii3, FO.M. SAunonvcoxuii

YPaodioacmponomivnuii - incmumym HAH Vipainu, m. Xapxis, Yxpaina,
artem.reznychenko@gmail.com

2Hayionanonuii  mexnivnuti  ynieepcumem  "Xapxiecokuti  nonimexuiunuil
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8 Teporcagna ycmanosa Hayionanonuti anmapxmuyunuii naykosuii yenmp, MOH
VYrpainu, m. Kuis, Yxpaina

B pobGoti mpoBeneHo oOpoOKy Ta aHami3 curHamiB craHmii CiryxOu
ToyHOro 4acy Ta dactotu (PBM) Ha OBOX pamiomiHiAX — BHCOKOUIMPOTHIN
(PBM - Tpomce) Ta cepenupommpoTHiii (PBM - HUO). Curnanu Ge3mepepBHO
peectpyBanmucsi Ha dactoTi 9.996 MIm Bmpomomxk 2013 poky aBoma
NpUHMaNbHUMH ~ KOMIUIEKCAMH, pO3poOJeHHMH B PagmioacTpoHOMiYHOMY
inctutyti HAH Vkpainn (PI HAHY), siki posramosani B HuszbkouacToTHiit
obcepraropii (HUO) PI HAHY (c. MaptoBe, XapkiBcbkoi obnacti, YkpaiHa) ta
B M. Tpomce (Hopgseris). BukoHaHo aHami3 TOBEIiHKH 1HTEHCHBHOCTI
NPUAHATAX CHTHAIIB B 3aJIGKHOCTI BiJl piBHS COHSYHOI aKTHBHOCTI Ta Bapiamiit
kputH4HOI YacToTn mapy F2 ioHochepu Hax mepenaBadeM i Ha MpUHMaIbHUAM
nyHkToM B Tpomce. [ns mporo Oyio BBEAEHO 1HIAEKC - TPUBATICTD “pagioqHs’,
III0 XapaKTepH3ye Jac IMOUIMPEHHsI CHTHAIB Ha YaCTOTI HIKYE 32 MAaKCHUMAaJIbHO
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3actocoBHy. [lns 30ypeHHX ioHOC(EpHHX YMOB BHsBICHI 27-IeHHI Bapiamii
TPUBAJOCTI “‘pamiofHA”, MOBEAIHKM KpHUTHUHUX dyacTtoT foF2 Ta iHgekcy
coHs4HO1 aktuBHOCTI F10,7. Takuii nepiognvHuil Ta CHHXpOHHHUI XapakTep ycix
napameTpiB, IMOBIpPHO, MOXHa MOSICHUTH BIUIMBOM aKTHBHOI oOnacti Ha CoHIl
3 TPUBAIUM YacoM XUTTA. [Ipu koskHOMY 0OepTanHi COHILS HaBKOJIO CBOEi OcCi
aKkTHBHa 00JacTe MojaymoBana iHaekc F10,7, MOBEMIHKY KPUTHUYHHUX YacCTOT
ioHocdepn i ymoBu nommpenHs BU curnanis. Kopensiiiauii anani3 Bapiamii
"pamiogHsa" Ta KPUTHYIHUX 4acToT 3 iHxekcoM F10,7 BUSIBUB BHCOKI KoedilieHTH
KOpEeJSIIii IUX IapaMeTpiB.

UDC 550.338.2

FIRST RESULTS OF OBSERVATIONS OF TWEEK ATMOSPHERICS
AT AKADEMIK VERNADSKY STATION

0.V.Shvets?, O.P. Nickolaenko?, O.V. Koloskov?, Y.M. Yampolski?,
0.V. Budanov?, A.O. Shvets?

0. Ya. Usikov Institute for Radiophysics and Electronics, National Academy of
Sciences of Ukraine, Kharkiv, Ukraine

2Institute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine, koloskov@rian.kharkov.ua

The aim of this work is testing a new ELF-VLF receiving and analyzing
system for registration and analysis of natural pulsed electromagnetic signals —
atmospherics, and signals from VLF radio stations in the frequency range from
700 Hz to 24 kHz at Ukrainian Antarctic Station (UAS) - Akademik Vernadsky
station, 64.257164° W 65.24580° S. Two magnetic air loops oriented along
magnetic meridian and in the orthogonal direction, and a vertical electric short
dipole antenna with preamplifiers were installed on a 3m wooden mast at
electromagnetically quiet place approximately 400 m from the station’s
buildings and 60 meters from the so called “VLF hut” to which a cable was laid
connecting antennas to the rest of equipment of the receiving system.

Continuous measurements were conducted during the season works of
the 24th Ukrainian Antarctic expedition from 10 February till 31 March 2019.
Data containing 40 ms waveforms of two horizontal magnetic and the vertical
electric components of atmospherics, exceeded in amplitude a fixed threshold,
were accumulated and stored in hourly binary files. The arrival times were fixed
with the absolute time from GPS receiver with accuracy of the ADC’s sampling
period, about 20 microseconds. For this purpose the PPS were fed to the fourth
channel of the ADC and it was identified from the station’s time server through
the local network. The survey of the field component spectra has shown
presence of signals of several VLF stations located in United States and Europe
(NPM, NML, NAA, JXN, GQD, FTA). The bulk of propagation paths from
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these transmitters, except NAA, come over well conducting sea surface and that
is why that the signals are received at so long distances: from 12000 to
16000 km. The daily amplitude variations of the transmitter’s signals were also
recorded.

The single station lightning location technique developed in O. Ya.
Usikov Institute for Radiophysics and Electronics is based on analysis of tweek-
atmospherics was implemented in the software of the receiving system. The
direction finding technique used is based on calculation of the Poynting vector
components that was became possible due to combining the vertical electric
component with the two horizontal magnetic ones. Both of these techniques
allowed us obtaining locations of lightning discharges in real time. Results of
preliminary analysis of tweeks registered at UAS have shown that the causative
lightning discharges cover the distance range from about 2000 km to
approximately 10000 km, and azimuthal sector from the North-West to the East
directions clockwise. It corresponds almost to the whole South American
continent and the south part of Africa and Guinea Bay. Practically no tweeks
were registered from Pacific Ocean. Probably it is connected with nonreciprocity
of propagation in East-West and West-East directions or with weak nighttime
lightning activity in the south Pacific. The total number of tweeks, determined
by automatic recognizing algorithm during different nights, was from about
1000 to 10000. It consisted from about 10 to up to 40 percents of the total
number of registered atmospherics. Comparison of results of lightning location
by the tweek method with the daily average density maps obtained by the World
Wide Lightning Location Network (WWLLN) demonstrates good correlation
between positions of main compact thunderstorm areas which were active over
the continents and Atlantic Ocean. Conclusion. The tests have shown good
conditions for combined ELF and VLF measurements at UAS that gives us an
opportunity for providing remote monitoring the global lightning activity and
changes in the lower ionosphere connected with different phenomena of the
space weather and of terrestrial origin.

YK 550.338.2

ITEPIII PE3YJII>TAVTI/I CHOCTEPE)KEJ'II) TBIK-ATMOC®EPUKIB
HA YKPAiHCPKIH AHTAPKTHUYHIN CTAHHIi «AKAJTEMIK
BEPHAJICBKHUN»

O.B. lllgeyw', O.I1. Hixonacnxo', O.B. Konockos?, FO.M. Amnonsvcokuii?,
O.B. Byoanoe?, A.O. Illseys*

Yuemumym padioghizuxu ma enexmponixu in. O.5. Ycuxosa HAH Yrpainu,
Xapxie, Ykpaina

2Pagdioacmponomiunuii  incmumym HAH — Yipainu, Xapxis, Yxpaina,
koloskov@rian.kharkov.ua
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Mertoro pobotu € tectyBanHa HHY-JIHY npuiimManbHO-aHATi3yI0uOTO
KOMIUIEKCY JUIS peecTpamii Ta aHami3yBaHHA MNPUPOAHUX IMITYJIBCHHUX
€IIeKTPOMArHITHUX BUIPOMIiHIOBaHb — aTrMmocepukiB Ta curHamis JJHY
pazmiocraHuiii B miamasoni wactoT Bix 700 I'm mo 24 x['m Ha VYkpaiHChKiH
aHTapKTHYHIA craHmii «Axanmemik Bepraacekuity (YAC), 64.257164° 3.1
65.24580° m.m. JIBi MarHiTHI TOBITPSHI paMKH 30pIEHTOBaHI B3TOBXK
MarHiTHOr0 MepHIiaHa Ta TIONEpeK HOMYy, BepTHKalbHa CNeKTpUYHA aHTEHa
KOPOTKMH JIUITONb 3 AaHTEHHUMH IiACHIIOBaYaMH OyiaM BCTaHOBJIEHI Ha
JepeB’SHOMY CTOBOLI 3M JOBXHUHOIO y CHOKIHHOMY, y 3aBaZlOBOMY BiJHOIIEHHI,
micmi npubamsHo 400 M Bix cranuii Ta 60 M Bix Tak 3BaHoro OHY OyanHOYKa
o sxoro OyB INpoKIaJeHUH Kabemb MO SKOMY IepefaBaliics CUTHAIM Ta
KHBJICHHSI.

HenepepBHi BUMiprOBaHHS MPOBOIWINCH i Yac CE30HHUX poOIT 241
VYkpaiHchkoi aHTapkTU4HOI ekcnemuiii 3 10 mrororo no kiHmg Gepesns 2019
poKy. XBHIbOBI ()OpPMH JTOBXKHHOIO 40 MC IBOX TOPM30HTAJIBHUX MarHiTHHX Ta
BEPTHKAIBFHOI KOMIIOHEHTH EJIEKTPUYHOTO TOJIS, SIKI HEepeBUIYBaId 3aBIaHHUN
MOPIT, HAKOTIMIYBAJKCh y OiHApHUX (aiiax MpOTIroM KOXKHO1 roguHU. MOMEHT
npuxoay atmocheprka ¢ikcyBascs 3a abcomoTHM YacoM Binm GPS mpuiimaua
i3 TOYHICTIO Tmepioxy IucKperusamii, mpuOmu3zHo 20 MKC. 3 Ii€l0 METOIo
CeKyHIHUH IMITyIbC IIOJaBaBCS HAa UYETBEPTHH KaHAl aHAIOrO-IH(pPOBOrO
IepeTBOpIOBada Ta ineHTH(IKyBaBCcsS 3a JIOMOMOIOI0 CepBepa 4Yacy Kpi3b
JOKabHYy Mepexy. CHOCTepe)KeHHs CIIEKTPiB KOMIIOHEHT MOJS IIOKa3ain
npucytHicts curHaniB JIHY pamiocranniii posmimennx y CHIA ta €spori,
takux sk: NPM, NML, NAA, JXN, GQD, FTA. binplia yacTuHa UUISIXY BiX
OUX TepefaBadiB, 3a BUKIOUeHHIM NAA TpoXOIuTh HAll MOBEPXHEI0 MOPS 3
BHCOKOIO TpoBinHicTIO. LI oOcTraBrHA H03BONMIA PUIHATH CHTHAIH CTAaHLIiN
Ha JOCUTh nanekiii Bigcrani: Bim 12000 mo 16000 kM. [obGoBi Bapiarmii
ammuityan JJHY cranmiit Oynm Takoxk 3amicaHi.

OHOMO3UIIWHII METOA JIOKaIlii OJMCcKaBoK, po3pobiieHuii B IPE im.
0.41. YcukoBa HAH VYkpainu, 3acHOBaHHI Ha aHaNi3i TBiK-aTMOC(EpHKiB, OYyi0
IMIJIEMEHTOBaHO y TporpamHe 3a0e3meueHHs mnpuiiMansHOi cucrtemu. lle
JIO3BOJIMJIO OJICPKYBAaTH IH(GOPMAIlI0 MPO TMO3MIlT OJMUCKAaBOK Ta Bapiarlii
BHCOTH HIKHBOI 10HOCQepHm B peanbHOMy MacmTabi uacy. Pesympraté
MOTIEPEAHBOTO aHaJli3y 3amuciB TBIK-aTMOC(epuKiB, 3pobreHux Ha YAC,
CBiYaTh MO OJIMCKaBKU PEECTPYIOThCA Ha mucTaHmigx Big 2000 kM mpubIm3HO
no 10000 kM B a3UMyTalbHOMY CEKTOPl SIKMH OXOIUTIOE MaiiKe ITOBHICTIO
[liBgeHHO - AMEpUKaHCHKUN KOHTHHEHT, IIBICHHY dYacTHHY Adpuku Ta
I'BiHelicbKy 3aTOKy. [IpakTHUHO He peecTpyBanuCh TBiK-aTMochepuku 3 Tuxoro
okeany. [{ro oOcTaBMHY MO)KHa TIOB’S3aTH 3 HEB3A€EMHICTIO MOIIMPEHHS
pamioXBUIb y HampsMKax 3axig-CXiJ Ta CXiI-3axiJ Ta 3 HHU3BKAM piBHEM
aKTMBHOCTI OJIMCKAaBOK HaJ OKEaHOM y Hi4HHWiH 4ac. [IoBHa KiNbKICTh TBIKiB
3apeECcTPOBAHMX ABTOMATHIHOIO CHCTEMOIO PO3IMi3HABaHHS CKJIANa MPUOIU3HO
Big 1000 mo 10000 y pizni Houi. Lle Bix 10 mo 40 BifcOTKIB Bij MOBHOI KITBKOCTI
3apeecTpoBaHX atMoc(epukiB. [IopiBHAHHS pe3yibTaTiB JOKaIlii OJMCKaBOK 3a
CUTHAJIAaMH TBIKiB 13 JOOOBHMHM KapTaM{ WIUIBHOCTI OJIMCKaBOK 3a TaHUMH
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World Wide Lightning Location Network (WWLLN) mnoxkasamu xoporury
KOpeJLII0 TOJIOKEHb HAMOUIBII aKTHMBHUX MOUITHOK OJHMCKaBOK. TecTu
MOKa3aJI1 MEPCIEKTHBHICTh MPOBEICHHS MOAANBUINX MOCTIHUX KOMOIHOBAaHUX
HHY-/IHY BumipioBans Ha YAC 110 Aa€ MOXIUBICTH NPOBEAECHHA NOCTIHHOTO
MOHITOPHHTY T7100aNbHOT aKTHBHOCTI OJMCKAaBOK Ta 3MiH y HIDKHiH ioHOC(epi
MOB’SI3aHMX 13 PI3HOMAHITHIUMH SBUIIAMH KOCMIYHOI ITOTOJH, aTMOC(HEPHOTO Ta
Ha3eMHOTO TIOXOJPKEHHS.

UDC 550.388

MULTI-INSTRUMENTAL AND MODELING INVESTIGATION OF
IONOSPHERIC RESPONSE TO WEAK GEOMAGNETIC STORM OF
21-23 MARCH 2017 OVER THE UKRAINIAN ANTARCTIC STATION
AND MAGNETTICALLY CONJUGATE REGION

M.O. Shulha'?, D.V. Kotov*?, O.V. Bogomaz*?, T.G. Zhivolup?,
0.V. Koloskov?, V.M. Lisachenko?®, M. Hairston*

!nstitute of ionosphere, National Academy of Sciences of Ukraine and the
Ministry of Education and Science of Ukraine, Kharkiv, Ukraine
marina.shulga23@gmail.com

2National Technical University Kharkiv Polytechnic Institute, Kharkiv, Ukraine
3Institute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine

4W. B. Hanson Center for Space Sciences, University of Texas at Dallas,
Richardson, TX, USA

Several decades of ionospheric studies have shown that ionospheric
response to geomagnetic storms may differ depending on the local time of
geomagnetic storm onset, season, geographic and geomagnetic coordinates.

The study of the manifestations of weak geomagnetic storm on March
21-23, 2017 (Kpmax =5, SYM/Hnmin= -34 nT) in variations of ionospheric plasma
parameters (NmF2, hmF2, Te) in the Southern and Northern hemispheres was
carried out. For this purpose, data from the ionosonde of the Ukrainian Antarctic
station - Akademik Vernadsky station, the ionosonde, located near the
magnetically conjugated region (Wallops Island), and DMSP satellite missions
have been used. Simulations with the physical FLIP model were carried out to
establish the physical mechanisms responsible for changes in the observed
electron density.

An interesting feature of the observed results is the presence of
asymmetry in the behavior of the F2 peak electron density (NmF2) for different
hemispheres. For example, for the Antarctic station location during the daytime
of March 21 the positive ionospheric storm was observed which led to increase
in NmF2 by ~30%, while for the magnetically conjugated region the daytime
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values of NmF2 increased by ~ 100%. Such asymmetry is unusual for the period
of equinoxes and may be explained by the difference in variations of
electrodynamic processes, thermospheric winds or the neutral atmosphere
composition in the studied regions.

The first simulation results indicate that the daily increase in electron
density during geomagnetic storm over Antarctica may be explained by an
increase in the F2-layer peak height (hmF2) either due to decrease in the neutral
wind velocity or due to penetration of zonal electric field from the
magnetosphere.

Comparison of experimental data with simulation results revealed that
low nighttime values of NmF2 can only be explained under the assumption of
additional electron gas heating (for example, due to heat influx from the
plasmasphere). The data of DMSP satellites confirm this hypothesis.

VJIK 550.388

MYJbTUIHCTPYMEHTAJIBHI TA MOJAEJBbHI JOCJIIIKEHHS
PEAKIIIi IOHOC®EPU HA CJABKY 'EOMATHITHY BYPIO 21-23
BEPE3HS 2017 p. HAJ VYKPAIHCBKOIO AHTAPKTHYHOIO
CTAHULIEIO TA MATHITOCHPA)KEHUM PEI'TOHOM

M.O. Ulynvea?, /1.B. Komoe*?, O.B. Bozomaz*?, T. T. }Kuewlynl,
O.B. Konockog®, B. M. Jlucauenxo®, M. Xepcm0H4

Yuemumym ionocpepu HAH i MOH Yxpainu, m. Xapxis, Yxpaina,
marina.shulga23@gmail.com

2Hayionanvnuii  mexuiunuti  yniepcumem  "Xapxiscokuti — nonimexuiunuil
incmumym", m. Xapxis, Ykpaina

3Paodioacmponomivnuii incmumym HAH Yrpainu, m. Xapxie, Yxpaina
‘Hayrosuti xocmiunuti yenmp im. Y. Xancona, Texacvxuii ymieepcumem 6
Jannaci, Piuapocon, wmam Texac, CILIA

Kinpka necatmite i0HOCHEPHUX TOCTIHKEHb TIOKa3ald, MO i0HOChHepHi
peakii Ha reoMarHiTHi Oypi MOXKYTb BIIPI3HATHCS 3aJI€)KHO BiJl MiCLIEBOTO Yacy
moyartky Oypi, Ce30HY, reorpadiyHuX Ta reOMarHiTHUX KOOPAHHAT.

B naniii po6oTi MpoBeIEHO AOCIIIKESHHS MPOSBIB CITa0KOT TeOMarHiTHOT
Oypi 21-23 Gepesnst 2017 poky (Kpmax=5+, SYM/Hmin~-34 nT) y Bapiarisx
napamerpiB ioHocdepnoi miazmu (NMF2, hmF2, Te) B miBaeHHii Ta miBHIYHIHA
HiBKYJISIX 32 JONOMOTOI0 IOHO30HAY YKpaiHChbKOT aHTapKTHYHOI CTaHMil
«AxaneMik Bephancekuii», i0HO30HTY, PO3TaIIOBAHOTO noou3y
MarHiTocnpsbkeHoi obnacti (0. Bomoric), Ta cymytaukoBux micii DMSP. [Tns
BCTaHOBIICHHSI (Di3MYHUX MEXaHI3MiB, BiIIOBITATbHUX 32 3MIHH KOHIICHTpAIil
€JIEKTPOHIB, IO CIIOCTEPIraincs, OyJIo MPOBEICHO MOACTIOBaHHS 10HOC(EpH 3a
nornoMororo ¢izuanoi mogenm FLIP.
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IikaBoro 0COOJIMBICTIO OTPUMAHHX PE3yJIbTaTiB € HAIBHICTh ACHMETPIi y
MOBEMIHII eNeKTpoHHOi koHueHTpauii NMF2 mns pisHux miBkyns. Hampuxian,
21 GepesHst AT PErioHy pO3TallyBaHHS aHTAPKTHYHOI CTaHLil Y JCHHI TOAMHHU
criocTepiraiacs MO3UTHBHA 10HOC(epHa Oyps, sfka mpu3Bena A0 301IbLICHHS
NmF2 na ~30%, Tofi sk I MarHiTOCTIPSKEHOT 00JIacTi y BiAMOBIAHUN Mepion
NmF2 36inemmnaces Ha ~100%.

Taka acuMeTpist € He3BUYHOIO JUIs Iepiofy PiBHOAEHHS Ta MOXe OyTH
MOSICHEHA PI3HUIICIO Y Bapiallisix eNeKTPOIMHAMIYHUX IPOIIECB, TepMOoCchepHIX
BITpiB a00 cKJIaxy HelTpanbHOI aTMOC(hepH B JOCIIUKYBaHUX PErioHax.

Ilepmi pe3ynpTaTd MOJENIOBaHHSA CBig4aTh MOpO Te, MO JCHHE
30UIBIIEHHS KOHIEHTpAIii eJIeKTPOHIB MiA dYac TreoKocMiuHOi Oypi Haxg
AHTapKTHIOI0 MOXe OyTH TOSCHEHO 30UIBIICHHAM BHCOTH MaKCHMYyMY
ionizanii hmF2, ske BimOynocs abo 3a paxyHOK 3MEHINCHHS MIBUAKOCTI
HEeWTpanbHOTO  BITpY, a00 BHACHIIOK IPOHUKHEHHS MarHiToc(epHux
SJISKTPUYHUX ITOJiB, 0 MAIOTh 30HAIEHY KOMIIOHEHTY.

TlopiBHSHHS eKCHIEPUMEHTAIBHUX JAaHUX 3 Pe3yJbTaTaMH MOJCTIOBAHHS
JIO3BOJIWJIO BHSIBUTH, 10 HU3bKI 3HAueHHs KoHueHTpauii NmF2 Han
AQHTAPKTUYHOIO CTAHIIEI0 y HiYHI TOAWHH MOXYTh OYTH MOSICHEHI JIMILIE 3a
NPHUIYLIEHHS @PO HAasBHICTH JOAATKOBOIO HArpiBy EIEKTPOHHOTO rasy
(HampuKiIan, 3a paxXyHOK MPHUTOKY TeIwla i3 miasMocdepun). [aHi cymyTHHKIB
DMSP migTBepaKyrOTh LIO TiloTe3y.

UDC 551.509
POTENTIAL OF SEASONAL PREDICTABILITY OF THE EAST

PACIFIC ZONE FOR AUSTRAL EXTRATROPICS AND ANTARCTIC
PENINSULA

V.E. Tymofeyev, O. V. Mazepa

Ukrainian Hydrometeorological Institute, State Emergency Service of Ukraine
and the National Academy of Sciences of Ukraine, Kyiv, Ukraine,
tvvladys@gmail.com

Assessment of climate change and seasonal predictability potential in
the Antarctic Peninsula (AP) region as viewed against ENSO variability is the
main purpose of the research. ENSO, and in particular El Nifio, was found to be
responsible for the regional climate variability and individual climate extremes.
An increase in the near-surface air temperature (SAT) has been peaked at the
western coast of AP in 1986-2005, during the warm ENSO phase. It is shown
how the large-scale atmospheric circulation in the West Antarctic sector varies
depending on the ENSO episode. During the warm El Nifio phase,
anticyclogenesis prevails in the South East Pacific, and during La Niiia,
intensive cyclogenesis is found predominant. The recent warming period is
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characterized by the type of regional atmospheric circulation with prevailing
cyclogenesis in the Bellingshausen Sea. The residence time of atmospheric
circulation types depends on the duration of the ENSO phase.

Potential of seasonal predictability of the East Pacific and equatorial
Atlantic zone for Antarctic Peninsula is shown. A high synchronous and
asynchronous correlations are found between air temperature anomalies in the
west Antarctic Peninsula and ENSO indexes; with the best correlation reached
through the East Pacific index. The South Atlantic index can be used to
overcome the seasonal barrier of predictability. Scheme of the sea-ice seasonal
forecast based on the set of ENSO indices is also shown. The need for further
research is indicated, as we have a limited set of El Nifio episodes. The last years
showed uncertainty in the assessment of future climate because the SAT trends
reversal is observed in the Antarctic Peninsula region.

Aftereffects of regional climate change are considered including
reduction of glaciers, sea-ice as well as important changes in ecosystems.
Anomalous events in live environment and local weather settings in the coastal
zone west of the Antarctic Peninsula during recent consecutive austral summers
are described on the examples of consecutive colder and warmer summer
seasons; some of them are unprecedented. Related meteorological regime,
atmospheric circulation, sea ice conditions, state of the sea surface layer
including biomass, most of all krill was studied. Each sea surface anomaly was
followed by krill anomalies, with abundant krill in colder seasons and scarce
krill during warmer summers. Other consequences of anomalous conditions are
discussed and projections for future are outlined.

UDC 550.388, 551.510.535

AGW/TID AND SPORADIC IONOSPHERIC STRUCTURES OVER THE
ANTARCTIC PENINSULA

A.V. Zalizovski'?, Y.M. Yampolski®, A.V. Koloskov!?, S.B. Kashcheyev?,
I.I. Pikulik!, A.O. Sopin?, E.M. Zanimonsky!, V.M. Lisachenko?, E. Mishin?

Institute of Radio Astronomy, National Academy of Sciences of Ukraine,
Ukraine, zaliz@rian.kharkov.ua

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

3Air Force Research Laboratory/RVBXI, New Mexico, USA

The work presents the results of diagnostics of atmospheric gravity
waves (AGW) and associated with them travelling ionospheric disturbances
(TID) over the Antarctic Peninsula obtained using two different RF remote
sensing techniques. The first one is based on multi-positional GNSS
measurements of total electron content (TEC). The second technique is two-
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position HF Doppler ionospheric sounding. Two-position coherent HF system
was created at Akademik Vernadsky station (Ukraine) and Palmer (USA)
Antarctic stations in 2015. Spatially separated GNSS receivers are located close
to HF diagnostic radio path.

Quasi-periodic variations associated with propagation of TID were
registered simultaneously in both types of the data. The significant diurnal and
seasonal variations of time periods and propagation directions of TID were
found.

The sporadic E layers (Es) and spread-F over the Antarctic Peninsula are
studied as well using of more than 20-year experimental databases accumulated
at Akademik Vernadsky station. The dependence of their appearance on weather
and geomagnetic activities was analyzed. It was found that both Es and spread-F
depend on the tropospheric weather mostly at the winter time. Response of Es
and spread-F on the geomagnetic activities is observed clearly for all seasons
except the winter. The seasonal variations in the effects could be associated with
changes of intensities of troposheric and auroral sources of AGW and vertical
profiles of temperature and horizontal winds that effect on AGW propagation
conditions.

These results were obtained under the partial support of EOARD-STCU-
IRA NASU Partner Project P667, and NSF Project # 1341557.
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AI'X/PI3 1 CIIOPAJUYHI IOHOC®EPHI CTPYKTYPU HAJ
AHTAPKTUYHUM NIBOCTPOBOM

A.B. 3anizoscekutit?, FO.M. Aunonvcekuiit, A.B. Konockoe™? , C.B. Kawees,
LI Iixynix®, A.O. Conin', €. M. 3animoncoxuii®, B.M. Jlicauenxo®, E. Miwun®
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Yxpainu, Kuis, Yxpaina

SHayroso-docniona nabopamopis BIIC CIIA, Kipmaeno, Hoio-Mexcuxo, CIIIA

Y poGoTi mpencTaBICHO pe3yabTaTH MIarHOCTHUKH aTMOC(HEpHHX
rpaBiTaiiiinux xBuib (AI'X) Ta HOB’sS3aHMX 3 HMMH PYXOMHUX 10HOC(HEpHHX
30yperp (PI3) Ham AHTAapKTUUHMM MiBOCTPOBOM, MIO OYJIO OTpPHUMAaHO 3
BUKOPHCTAHHSIM JIBOX PIi3HUX METOMAIB JHUCTAHLIHHOTO pPaJio30HIyBaHHS.
[epumit  Ga3yerbcss Ha  0araTOMO3WIIWHHMX — BHUMIPIOBAaHHSAX  IMTOBHOIO
enektporHoro Bmicty (IIEB) 3a maHmMu panmiomnmpocBidyBaHHS i0HOC(hEpH
CHUTHAJIAMH CYIYTHUKIB TJIOOANBHUX HABITAlIfHUX CYIMYTHUKOBHX CHCTEM
(FHCC). dpyra Meroauka - 1e IBONO3HMIliiHE pommiepiBcbke BU 30H1yBaHHS
ioHocepu. [lBomosumiiiHy korepeHtHy BY cucremy Oyrmo cTBopeHO Ha
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VYkpalHChKIH aHTapKTHUYHIA craHIii «Akanemik BepHaacekuit» (Ykpaina) i
cranuii [lanmep (CILA) y 2015 poui. IIpoctopoBo pozneceni GNSS mpuitmaui
po3sramoBano no6mm3y BY miarHoctuuHOi pagioniHii.

KgazinepionnuHi Bapianii, moB's3aHi 3 noumpenHsaM P13, peectpysanucs
OJHOYAaCHO B 000X THNAxX JaHUX. BusBlieHo 3HauHI J00OBI Ta CE30HHI
KOJIMBAaHHS YaCOBHUX IIE€PiOJIiB I HAIPSMKIB mommpeHHs PI3.

Hocmimpkenns cnopanuganx mapiB E o6macti ionocdepn (Es) i edexty
F posciroBaHHs1 HaJ AHTapKTUYHHUM ITIBOCTPOBOM IIPOBEIECHO 3 BUKOPHCTAHHIM
Oimpmr HiXK 20-pigHOi 0asW eKCIepUMEHTAIBPHHX JaHWX, HAaKONMYeHWX Ha
craHUii «AkageMik BepHancbkuit». [IpoaHani3oBaHO 3a€XKHICTh iX MOSIBH BiJ
METEOpOJIOTIYHOI Ta TeOMAarHiTHOI akTUBHOCTI. Bcranoineno, mo sk Es, Tak i
F posciroBanHs 3anexath BiJ TpornochepHoOi MOroIy MepeBakHO B 3UMOBHIT 4ac.
Peaxmis Es i1 F po3citoBaHHS Ha T€OMarHiTHY aKTHBHICTH CIOCTEPITa€Tbes IS
BCIiX CE30HIB, ajle B3UMKY ISl 3QJISKHICTh MEHII BHpaxkeHa. Ce30HHI KOJIMBaHHS
e(ekTiB MOXyTh OyTH TOB'S3aHI 31 3MIHOIO IHTEHCHBHOCTI Tpomoc(epHHX i
aBpopaibHux mkepen AI'X, a Takok BepTHUKaJIbHUX HpodiiiB TemmeparypH i
TOPU30HTAIBHUX BITPIB, 0 BIUIMBAIOTH HA yMOBH mommpeHHs AI'X.

Pesynprati Oyno oTpuMaHO MpH 4YacTKOBiH miaTpumii [lapTHepchkoro
Ipoexty EOARD-YHTII-PI HAHY P667, a Takox mpoekty NSF Ne 1341557,

UDC 550.388, 551.510.535

HF TONOSPHERIC SOUNDING ON VERY LONG RADIO PATHS
WITH RECEIVING SITE AT AKADEMIK VERNADSKY STATION

A.V. Zalizovski > %3, Y.M. Yampolski !, A.V. Koloskov * 3,
S.B. Kashcheyev !, B.Y. Gavrylyuk !

YInstitute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine, zaliz@rian.kharkov.ua

2Space Research Centre of Polish Academy of Sciences, Warsaw, Poland

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

A technique for multiposition Doppler HF sounding of the ionosphere
that uses the emission of broadcasting radio-stations as probing signals is
developed in the Institute of Radio Astronomy of National Academy of Sciences
of Ukraine (IRA NASU) during some last decades. At the present the Internet-
controlled receiving sites designed by IRA NASU are located in Arctic,
Scandinavia, Europe, Africa, and Antarctica. The analysis of HF signal
propagation on the very long radio paths is one of the major tasks of this
network. This paper discusses the results of the analysis of signal propagation
from Europe and Northern America to Antarctica. The signals of time service
stations were used as probe because of the excellent stability of their parameters.

190


mailto:zaliz@rian.kharkov.ua

The radiation of RWM (Moscow, Russia, carrier frequencies 4996, 9996, and
14996 kHz) and CHU (Ottawa, Canada, frequencies 3330, and 7850 kHz)
stations are recorded round-the-clock at the Ukrainian Antarctic Station -
Akademik Vernadsky station (UAS, 65.25S, 64.27W) since May, 2010. So, now
we have the results of 10 years of continuous ionospheric sounding on very long
radio paths with receiving site located at UAS.

Time and spectral analysis of the RWM pulse signals allowed detecting
experimentally four different pathways: the direct and reverse paths lying on the
great circle, and trajectories outside the great circle formed by focusing along
the solar terminator and scattering on the ionospheric irregularities of auroral
ovals. For the last spatial mode it is possible to estimate the location of
equatorial boundary of auroral oval and one projection of plasma drift velocities.
An impact of solar activity on very long distance HF propagation is
demonstrated by comparison of monthly averaged spectrograms corresponded to
different years. Various spatial modes demonstrate the different reactions on
solar activity. The variations could be explained by different intensity and
location of plasma turbulence associated with Northern polar ovals, gradients of
plasma parameters along the solar terminator, critical frequencies and
absorption. These mechanisms will be discussed within the presentation.

The results were obtained with the partial support of the EOARD-
STCU-IRA NASU Partner Project P667, as well as the series of scientific
projects "Heliomax" funded by the NASC in the frames of the State target
scientific and technical program for conducting the research in Antarctica for
2011-2020 (state registration numbers are 0116U005694c, 0117U006837c,
0118U100280).
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BY 30HAYBAHHS IOHOC®EPU HA HAJJIOBI'UX PAAIOJIIHIAX 3
NPUNMAJIBHUM ITYHKTOM HA CTAHHﬁ «AKAJTEMIK
BEPHAJICbKHW»

A.B. 3anizoscoxuiiz?3, FO.M. Aunonvcoxuiit, O.B. Konockos'?,
C.5. Kawece, B.IO. I'aspumiox*

YPadioacmponomivnuii  incmumym HAH  Ypainu, Xapxie, Ykpaina,
zaliz@rian.kharkov.ua

2] Jenmp xocmiunux docniocens Ilonbcobroi akademii nayk, Bapwasa, Honvwya
8lepocasna yemanosa Hayionanonuii nayxosuii anmapkmuunuti yenmp, MOH
VYxpainu, Kuis, Yrpaina

Y PagioactpoHomiuHOMY iHCTUTYTI HamioHampHOi akageMii Hayk
VYkpainun (P1 HAHY) mpoTsrom oCTaHHIX NECATHIITH PO3POOISIFOTHECS METOAU
Oararomo3uiiiHoro nommiepiBcbkoro BY 30HmyBaHHS ioHOC(hEpH, B SIKHX
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30H/yBaJbHI CHTHAJIM BUKOPHUCTOBYIOTHCS SIK BUIIPOMIHIOBAHHS MINPOKOMOBHHUX
BY paniocranuiii. Y tenepimHiii yac [HTepHeT-KepoBaHi NMpUUMaNbHI ITyHKTH,
po3pobuneni 3a Texnomnoriero PI HAHY, posramosani B Apkruii, CkaHauHaBii,
€Bpomi, Appuni Ta AHtapktuni. OXHUM 3 OCHOBHHX 3aBJaHb L€l Mepexi €
JOCHiKeHHs. momupeHHs BY curHamiB Ha HaAoOBIUX pagioniHigx. Y wii
Ppo06OTI PO3MIIANAIOTECS PE3yNIbTaTH aHaNi3y MOIIMPEHHS CHUTHANIB 3 €BponH Ta
[MiBniunoi AmMepukn B AHTapkTHKYy. CUTHamM CTaHIiH CIIy)KOM TOYHOTO Yacy
BUKOPHCTOBYIOTBCS ~ SIK  30HIyBaJbHI d4epe3 BIAMIHHY CTaOUIBHICTH IX
napametpiB. BunpominroBanus crannit RWM (Mocksa, Pocis, po6oui yactotn
4996, 9996 i1 14996 kI'11 ), i CHU (OrtraBa, Kanana, gacrotu 3330 i 7850 xI'r)
peecTpyroThes 1in01000BO Ha YKpaiHCBKiM aHTapKTW4HIN cTaHLii «AKageMik
Bepuancekuity (YAC, xoopaunatu 65.25S, 64.27W) 3 tpaBus 2010 poky.
Omxe, 3apa3 Mu MaeMo pe3ynbTatd 10 pokiB Oe3mepepBHOrO ioHOC(HEpHOTO
30HyBaHHS Ha HaAJOBTUX PaioNiHIIX 3 HpUHMaIbHUM IMyHKTOM Ha YAC.

YacoBuii 1 ceKTpallbHUH aHami3 iMITyJIbCHUX cHrHANB PBM no3Bosius
EKCIIepUMEHTAIBHO BUAIIMTH YOTHPH Pi3HI IUIIXHU MOUIMPEHHS: B3IOBXK MPIMOI
Ta 3BOPOTHOI YTH BEIUKOTO KOJA, a TAKOXK ABI TPAEKTOPIT 32 MEKaMU BEITHKOTO
KOJa, VYTBOPEHI (OKYCYBaHHSM B3JIOBXK COHAYHOTO TepMiHaTOpa i
PO3CifOBaHHSIM Ha IUIA3MOBUX HEOJHOPIJHOCTAX AaBpOpajbHUX OBaliB. 3a
OCTaHHBOIO  NPOCTOPOBOIO  MOJOK  MOXKHA  OILIHMTH  PO3TAIIyBaHHSI
€KBaTOPiabHOI MEXi aBpPOPaJIBHOTO OBAy, a TAaKOXX MPOEKII0 MIBHIKOCTI
npeidy IUta3MM Ha BEKTOp pO3CifOBaHHSA. BIUIMB COHSYHOI aKTMBHOCTI Ha
nommpenHss BU curHamiB Ha HaUIOBIMX pPAaiONiHIAX IOKA3aHO IUIIXOM
TIOPIBHSHHS YCEPEAHEHUX 3 MICSIb JOOOBUX CIIEKTPOTrpaM 3a pi3Hi poku. PizHi
MIPOCTOPOBI MOAM JIEMOHCTPYIOTh DPi3HI peakiil Ha COHSYHY aKTHBHICTB.
BigmiaHOCTI MOXKYTh OYTH TOSICHEHI 3MiHAMH IHTCHCUBHOCTI Ta PO3TAIlyBaHHSI
IUTa3MOBOT TYpOYJIEHTHOCTI, IIO TOB'S3aHa 3 MIBHIYHUM IIOJIIPHUM OBAJIOM,
TPaJi€HTIB IMIUIFHOCTI TIa3MH Y3I0BXK COHSYHOTO TEepMiHATOpa, PI3HUMHU
KPUTUYHUMH ~ YacToTaMH 1  ToraumHaHHAMH. LI  MexaHi3Mu OynyTh
00roBOPIOBATHCS B PaMKaX IPe3eHTalll.

Pesynbrati Oyno OTpHUMaHO NPH YAaCTKOBIH MIATPHMII NMapTHEPCHKOTO
npoekty EOARD-YHTI[-PI HAHY P667, a takox cepii HayKOBHX NPOEKTIB
«emiomakc», 1o QinancyroTses [lepxaBHOI ycraHoBowo HarioHansHuit
aHTapKTHYHUH HaykoBuid 1eHTp MOH VYkpainum B pamkax [lepkaBHoi 1iIb0BOT
HAYKOBO-TE€XHIYHOI TIPOTpaMH MPOBEACHHS TOCTIHKeHb B AHTapkTHli Ha 2011-
2020 poxm (Homepu gepxkpeectpamii  0116U005694c, 0117U006837c,
0118U100280).
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STUDY OF DEPENDENCE OF WEDDELL SEA IONOSPHERIC
ANOMALY ON THE HELIO- AND GEOPHYSICAL ACTIVITY

A.V. Zalizovskil?3, V.M. Lisachenko!

!Institute of Radio Astronomy, National Academy of Sciences of Ukraine, Kharkiv,
Ukraine, lisachen@rian.kharkov.ua

2Space Research Centre of the Polish Academy of Sciences, Warsaw, Poland

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

One of the results of the continuous vertical sounding of the ionosphere
(VSI) carried out at the Faraday-Akademik Vernadsky station since the late 50s is the
discovery of an ionospheric anomaly widely known now as a “Weddell Sea
anomaly”. The main manifestation of this phenomenon is that the night values of the
critical frequency of the ionosphere exceed the midday ones in the summer. Our
numerical simulation carried out earlier confirms the role of the thermosphere winds
as the main driver of the anomaly. It could be noted that the Weddell Sea anomaly is
the brightest example on the Globe of how the dynamics of the neutral atmosphere
can effect on the main parameters of the near-Earth plasma. Previously, the
dependence of the morphological features of the anomaly on the 11-year cycle of
solar activity was shown.

Since the April 2017 the VSI at the Akademik Vernadsky station is also
carried out by the new coherent ionosonde developed in the Institute of Radio
Astronomy, National Academy of Sciences of Ukraine in cooperation with ICTP
(Italy). New device allowed obtaining the additional information parameters for the
analysis of both the general ionospheric effects and the Waddell Sea anomaly. In this
work we propose to use the median daily high-time charts of plasma frequency for a
more detailed analysis of behavior of the ionosphere. Dependence of anomaly on
helio- and geophysical activity is studied by comparing the median height-time charts
calculated for different levels of flow F10.7 and local K indexes for the time interval
of 10 years.
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JOCIIIKEHHS 3AJIEZKHOCTI IOHOC(I?_EPHOi AHOMAJIII MOPSI
YEJAEJUIA BIJ T'EJIIO- TA TEO®IBUYHOI AKTUBHOCTI

A.B. 3anizoecoxuiit?3, B.M. Jlucauenko*

YPadioacmponomiunuii - incmumym — HAH — Vipainu, — Xapxie,  Vipainua,
lisachen@rian.kharkov.ua

2 Jenmp rxocmiunux oocniovcens Tlonbcewvkoi akademii nayk, Bapwasa, Tlonvwa
3eporcasna ycmanosa Hayionanonuii anmapkmuynuti Haykosuii yenmp, MOH
Vxpainu, Kuis, Yxpaina

OmHuM 13 pe3ynbTaTiB  CHUCTEMaTHYHOTO BEPTHKAJILHOIO 30HIyBaHHS
ionocepn (B3I) Ha cranmii ®apaneii-«AxaneMik BepHancekuit», mo BemeTses 3
KiHI 50-X pOKIB MHHYJIOTO CTOPIYtsl, CTAJIO BIIKPHUTTS ioHOC(hepHOT aHOMatil, siKa
3apa3 HOCUTh iM’sl «aHOMautil Mopsi Yemnemiay. OCHOBHHMIA TPOSIB IIHOTO €(eKTy B
nmaanx B3I momsrae B ToMy, 110 B JITHIM Yac HiYHI 3HAUYCHHS KPUTHYHOI YacTOTH
ioHoc(epr TEepeBHINYIOTH MONyAeHHI. [IpoBermeHe dmMCENbHE MOJETIOBAHHS
MITBEPIDKYE POIb TepMOC(HEPHIX BITPIB SIK OCHOBHOI NPHYMHK aHOMaJi. MoskHa
3a3HAYMTH, 110 aHOMAJTisi MOpsl YeIeilia € HaOLTbII SICKpaBUM Ha HaIlliil MiaHeTi
TIPUKIIAZIOM TOTO, SIK TMHaMiKa HeHTpaJIbHOI aTMOC(epH MOXKe BIUIMBATH Ha OCHOBHI
MapaMeTpy HABKOJO3eMHOI IUIa3Mu. PaHime Oyno TOKa3aHO —3aleXHICTh
MopdosorivHuX ocoOnmBocTel  aHoManiil Bix 11-piuHOro MKy COHSYHOL
AKTHBHOCTI.

3 xBitHsa 2017 poxy B3I Ha cranmii «Akamemik BepHancbkuii» BemeThcs
TAKOK 3@  JIONOMOTOKO ~ HOBOTO  KOTGPEHTHOTO  IOHO30HIY  PO3POOKH
Panioactponomivnoro iHcturyry HAH Ykpainu ta ICTP (Itaist), mo 103BOMMIO
OTpUMaTH JOJaTKOBi iH(GOpMaliiiHi TapamMeTpu [UIs aHajlily sK 3arajoM
ioHOC(hepHUX eeKTiB, Tak 1 ioHOChepHOT aHOMaTii Mopst Yemnemna. B pamkax miei
pOOOTH MH TIPONOHYEMO 3aCTOCYBAHHS MEAIaHHHX JOOOBHX BHCOTHO-YaCOBHX
JiarpamM 4actoT BiIOWMTTS JUIi OUIBII JETAIBHOTO aHaJ3y XapakTepy IMOBEIiHKH
ioHoc(epr. 3aleXHICTH aHOMANii Bim Temio- Ta Teo(i3WYHOI aKTUBHOCTI
JOCIIKY€ETECA IIUIIXOM TOPIBHSHHS MEIIaHHUX BHCOTHO-YAaCOBHX Jiarpam, IO
po3paxoBaHi L1 pi3HMX piBHIB oToky F10.7, Ta nmokampHux K inmekciB 3a 10-
PpiuHMIA TEpMiH.
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PECULIARITIES OF THE STRUCTURE OF WATER MASSES ON THE
ANTARCTIC PENINSULA SHELF IN THE REGION OF ARGENTINE
ISLANDS

0.S. Zulas?, N.M. Yuvchenko?, I.P. Neverovsky!, O.S. Matygin®

'Hydrometeorological Center for Black and Azov Seas, Odesa, Ukraine
2Odesa State Environmental University, Odesa, Ukraine, acm32alex@gmail.com

The basic mechanisms of the formation of the hydrological structure of water
masses and its features on the shelf of the Bellingshausen Sea in the region of the
Argentine Islands are analyzed.

The data from marine hydrological observations at the Akademik Vernadsky
station UAS was used. These observations were initiated by the wintering
hydrometeorologists in 2012 and have since been included in the UAS
hydrometeorological observation Program and are regularly performed all the year
round during each wintering season.

There is shown that for monitoring of the spatial-temporal structure of the
thermohaline field in the the inter-territorial waters it is enough to conduct regular
observations at one reference point of the water area. For an assessment of the
seasonal variability of this field, it is enough to conduct them once a week.

In the summer season, according to long-term studies of the water masses of
the East Pacific sector of the Antarctic shelf (EPAS), the salinity of surface waters is
in the range of 31.4-33.6%o, which corresponds to the Antarctic surface water mass
(AASW) of the summer modification. The UAS data, which were obtained when
performing hydrological sections on small watercraft in the continental bays and near
the outflow glaciers, showed the minimum salinity of the AASW for the EPAS -
31.04%o.

Analysis of the variability of the vertical structure of the temperature and
salinity fields in the inter-island zone of the archipelago during the winter season
showed episodic (about once every two weeks) invasions of warmer AASW from the
open sea, which indicates the absence of the Antarctic slope front in this region. It
was also concluded that the Circumpolar deep water can reach directly the shores of
the Antarctic Peninsula, which contributes to the intensive melting of the foundations
of the continental outflow glaciers.

For the first time, an intermediate cold layer (AICL) has been identified for
this Antarctic region. This layer exists within the framework of the summer
modification of AASW. The AICL separate relatively warm, much more saline deep
waters and warmed up surface waters that are desalinated in summer conditions.
Information on previous observations of the AICL in this region is not available. The
parameters of the summer AICL (T, S-indices of the cores, and the thickness of the
layer and the volume of water) allow us to define it as a layer of negative
temperatures.
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Unique materials of oceanographic observations at the UAS allowed us to
formulate the intra-annual variability of the vertical structure as follows. In winter,
convective processes form homothermy from the surface to the bottom, the values of
the water temperature are near the freezing point. The salinity distribution is close to
homohaline with some increase to the deep layers. Spring warming, melting of the
ice cover and the outlet glaciers form the upper, relatively warm and freshened layer,
the thickness of which depends on the intensity of the windy mixing. The three-layer
structure occurs; the layer of intermediate minimum temperature is formed. The
thermohaline structure and thickness of the surface water layer in the summer period
are determined by the heat input from the atmosphere and windy mixing; at the
beginning of autumn (end of March - beginning of April) - by cooling of the surface
and the start of convection.
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OCOBJIUBOCTI CTPYKTYPU BOJHUX MAC HA UEJb®I
AHTAPKTUYHOI'O IMBOCTPOBA B PAMOHI APITEHTHHCHKHX
OCTPOBIB

O.C. 3ynact, HM. FOsuenxo® LII. Heseposcoxuii, O.C. Mamuein*
1Tiopomemeoponoziunuii yenmp Yoprozo i Az06cvrozo mopie, m. Odeca, Yipaina

200ecvkuii  Oepoicasnuii  exonoziunuii  ynisepcumem, M. Qdeca, Ykpaiua,
acm32alex@gmail.com

[poanarnizoBaHi OCHOBHI MeXaHi3MH ()OPMYBaHHS TiJPOJIOTIYHOT CTPYKTYPH
BOJHMX Mac 1 i ocoOmuBocTi Ha miensdi Mops bermiHcrayseHa B perioHi
ApreHTHHCBKHX  OCTPOBiB. BukopucTaHi JaHi MOPCBKMX — TiIpOJIOTIYHHX
CTIOCTEPEKECHh Ha YKPATHCHhKIN aHTAapKTHYHIN CTaHIli «AkageMik BepHaachbkuii»
(YAC), mo Oymu posmouari 3 iHIIATHBYA 3UMIiBHHKIB-TiipoMeTeoposioriz y 2012
polti i 3 Toro yacy BkrodeHi B [Iporpamu crocrepexens riapoMereoposnoriz YAC,
10 PETYISIPHO BUKOHYIOTHCS YIIPOJOBK POKY KOJKHOT 3FIMIBIII.

IToka3aHo, IO IS MOHITOPHHTY HMPOCTOPOBO-4aCOBOI CTPYKTYpPH
TEPMOXAIMHHOTO MO MI>KOCTPIBHOI aKBaTopii TOCHTh HMPOBOAWUTH PETYISPHI
CIIOCTEPEKEHHS B OJHIM perepHiil Toumi akBartopii. [y 4iTkoi OmiHKHM CE30HHOT
MiHJIHBOCTI I[bOTO MOJS AOCHTh iX NMPOBEICHHS pa3 Ha THXKICHb.

VY niTHI# ce30H, 3TiAHO 3 OAraToOpiYHUMHU TOCTIDKCHHAMH BOJHHX Mac
Cxinno-Tuxookeancskoro cexropy meibdy Antapkruku (CTAILL), conownicts
MOBEPXHEBUX BOJ TepeOyBae B miamazoHi 31.4-33.6 o.m.c, 1o BiAmoBizae
AHTapKTHYHIN MoBepxHeBii BoaHiil Maci (AAIIB) nitHpoi Moaudikari. HaHi, ski
OTpUMaHI TpH BUKOHAHHI TiJPOJIOTIYHMX PO3PI3IB HAa MAalMX IUIaB3acobax y
MAaTEepUKOBHX 3aTOKaX i MOOJM3Y BHUBIIHUX JIHOJOBHKIB, TOKA3aJIH, IO MIHIMyMOM
cononocti AAIIB mmst CTAIL € 3nauenns 31.04 o.1.c.
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AHaji3 MIHIMBOCTI BEPTHKAIBHOI CTPYKTYpH TIIOJNIB TeMIepaTrypH W
COJIOHOCTI BOJ y MDKOCTpIBHIII 30HI apXimenary B 3MMOBHH CE30H IMOKa3aB
HAsBHICTh €Mi30ANYHMX (MpUONM3HO OAMH pa3 y [Ba TIDKHI) BTOPIHEHb OLIBII
terumx AAIIB i3 60Ky BiIKpHTOro MOpS, IO CBIMYUTH HPO BiACYTHICTH Y JAHOMY
perioHi AHTapKTUYHOTO CKJIOHOBOTO (poHTY. Takoxk 3poOjeHHiI BHCHOBOK, INO
Iupkymmonsipra  TmMOMHHA BoJa MOXe JocsraTH  OesnocepenHbo  Oeperis
AHTapKTUYHOTO ITIBOCTPOBAa, IIO CIPHSE IHTCHCHBHOMY TAHEHHIO OCHOB
MAaTEpHKOBHX BHUBITHUX JILOJJOBUKIB.

Brnepe urst b0ro periony AHTapKTHUKA BISIBICHUH IPOMDKHHHA XOJIOXHUH
mrap (AXIIL), sikuit icHye B pamkax JIiTHp01 Mogudikarii AATIB. AXIII po3ainse
BITHOCHO TEIUT, 3HaYHO OLTBII COJIOHI IMIMOMHHI BOAM ¥ MPOTPIiTi, PO3MpiCHEHI B
JITHIX yMOBax MOBEpXHEBI BOAM. BigoMoCTi Hpo MOMepenHi CHOCTEPEKEHHS
AXTIII y mpomy perioni BincytHi. ITapamerpu mitaroro AXIII (T,S-iHpexcu
siep, TOBIIMHA IIapy W OOCSATM BOJ) JO3BOJSIIOTH BH3HAUMTH HOTO SIK IIap
HEraTHBHUX TEMIIepaTyp.

VHikanbsHI MaTepiany okeaHorpadigHuX crioctepexens Ha Y AC 103BomiH
copMmyirOBaTH BHYTPIIIHBOPIYHY MIHJIMBICTH BEPTHKAIBHOI CTPYKTYPH B TaKUi
croci6. Y 3UMOBHI Tepiol KOHBEKTHBHI MPOIECH (OPMYIOTH T'OMOTEPMIIO Bix
MOBEPXHI 10 IHA, 3HAYCHHS TEMIIEpaTypyd BOMHM TepeOyBalOTh MOOIHM3Y TOUKU
3aMep3aHHA. Pos3mozia comoHOCTi ONMM3BKMK /0 TOMOXAIMHHOTO 3 JICIKUM
MiJBUILCHHAM Y HaNpsIMKYy JHAa B TTMOWHHOMY Liapi. BecHsHMIT mporpiB, TaHEHHS
KPYDKAQHOTO TOKPHBY M BHBIJTHUX JIBOJIOBUKIB ()OPMY€E BEpXHiif, BITHOCHO TeIUTHH 1
PO3MpIiCHEHWH 11ap, TOBIIMHA SIKOTO 3aJICKHTHh BiJ] IHTCHCUBHOCTI BITPOBOTO
nepeMinryBaHHs. BHHUKae TpuIIapoBa CTPYKTypa, yTBOPIOETHCS IIap IPOMIKHOTO
MiHIMyMy TemriepaTypy. TepMoXajanHHa CTPYKTypa i TOBIIMHA LIapy MOBEPXHEBOI
BOAM B JITHIH Tepiof BHU3HAYAIOTBCS HAIXODKEHHAM Terula 3 arMocdepm i
BITPOBUM TIEpEMIIITyBaHHAM; Ha TIOYaTKy OCeHi (KiHeb Oepe3Hsl - MOYaTOK KBITHA) -
OXOJIO/DKEHHSIM TTOBEPXHI I TOYaTKOM KOHBEKIIIi.
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UDC 595.3.574

METHODOLOGICAL APPROACHES TO THE PURIFICATION OF
TARGET PROTEINS FROM TISSUES OF ANTARCTIC SEA URCHIN
STRECHINUS NEUMAYER

M.O. Abramova, N.G. Raksha

Taras Shevchenko National University of Kyiv ESC Institute of Biology and
Medicine, Kyiv, Ukraine, 8abramovamaria@gmail.com

Nowadays the application of mammalian enzymes, particularly, in food,
cosmetic, and pharmaceutical fields has been limited by the outbreak of bovine
spongiform encephalopathy, transmissible spongiform encephalopathy, the foot-
and-mouth disease as well as religious traditions. Therefore, there is a strong
rationale for searching of alternative economically profitable and available
sources of effective enzymes. The marine hydrobionts tend to be a promising
source of bioactive compounds, particularly, enzymes. In recent years, special
interest has been given to hydrobionts of Antarctic region. Enzymes derived
from organisms from cold environments generally have high specific activity,
low substrate affinity, and high catalytic rates at low and moderate temperatures
compared to homologous mesophilic enzymes. Therefore, use of hydrobionts of
the Antarctic region as a raw material for biotechnological products obtaining is
quite promising.

The aim of the research was to develop methodological approaches to
purification of hydrolytic enzymes from the tissues of the sea urchin S.
neumayer.

The frozen mass of S. neumayer was used as source of hydrolytic
enzymes. The tissues of hydrobiont were rapidly cut into small pieces, weighed,
and then were powdered with addition of liquid nitrogen. The powder was
suspended in the extraction buffer 0.1 M Na-phosphate (pH 7.4), containing 0.15
M NaCl, 0.15 mM ethylenediamine tetraacetic acid, 2 MM phenylmethyl
sulfonyl fluoride, and 0.1% Triton X-100 The homogenate was stirred
continuously at 4°C for 30 minutes. Afterwards, the sample was centrifuged at
10 000 g for 40 min. The supernatant was lyophilized and used for further
investigation. In the first step, size exclusion chromatography on Sephadex G25
column under optimal conditions (sample concentration 10 mg/mL, flow rate 3.5
mL/min) was used to separate protein and non-protein fractions. A two-step
high-yielding procedure was employed for the purification of the enzyme,
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including affinity chromatography and size exclusion chromatography. The
lyophilized crude tissue extract was dissolved in 10 mM Tris-HCI (pH 8.0).
After centrifugation (10 000 g, 15 min) the supernatant was loaded on Blue
Sepharose 6 FF column at flow rate of 1 mL/min. The bound fraction was eluted
with 10 mM Tris-HCI (pH 8.0) containing 1 M NaCl at a flow rate of 2 mL/min.
After the fraction was applied to size exclusion chromatography on Superdex 75
PG column. The fraction was loaded and peaks were collected at a flow rate of
0.75 mL per min. To estimate the presence of proteolytic activities in the
obtained fractions substrate gel electrophoresis with fibrinogen and gelatin was
applied.

As a result, four fractions with gelatin- and fibrinogenolytic activities
were obtained at the end of purification procedure. Consequently, the methodical
approach for the purification of enzymes from tissues of S. neumayer was
developed. According to our findings, this hydrobiont could be represented as
potential source of hydrolytic enzymes. However further studies are required to
provide more detail characterization of the obtained enzyme.

YK 595.3.574

METOAOJIOI'TYHI MIAXOANU 10 OYUCTKHU HIVIbOBUX BUIKIB 3
TKAHUH AHTAPKTUYHOI'O MOPCBKOI'O i"KAKA STRECHINUS
NEUMAYER

M.O. Abpamosa, H.I'. Paxuia

HHI] «lncmumym  6ionocii ma meduyunuy Kuiecvkoeo HayioHanbHo20

yHigepcumemy imeni Tapaca Llesyenka, Kuis, Yxpaina,
8abramovamaria@gmail.com

Ha croroHiniHiil 1eHb aKTHBHO 3pOCTAE MOIMUT Ha TperiapaTy, CTBOPEH
Ha OCHOBI PEYOBHH IPHPOTHOTO MOXOJPKEHHS, TaK SIK TaKi PEUYOBMHH € OiIbLI
oesnmeynnmu. OpHak, Tpu poOOTI 3 TaKUMH TIperapaTaMd BUHHKAE PsI
TPYAHOLIB: CKJIAIHICTh OTPHMAaHHSA KIHIIEBUX TPOAYKTIB, HEOOXiIHICTH
BHECEHHS YH 3aMiHH KO(aKTOpiB TOIIO. Buxomsuun 3 1poro mocrae HeoOXiqHICTh
MOITYKY HOBUX JOCTYIMHHX JKEpeN HiTbOBHX MOJEKYJI. MOPCHKi TimpoOioHTH
AHTapKTHYHOTO pErioHy Yy KOHTEKCTi BHIECKAa3aHOTO IOCTAIOTh IiKaBUMHU
o0’ekTamu Uil BUBUeHHS. Yepe3 psAA  NPUYMH BOHH €  JOCTaTHBO
HNEePCHCKTUBHUMU:  JIaHi Oprasizmu MalTh  BHCOKHH HOTEHIIiall
BIITBOPIOBAHOCTI, Yepe3 He3BUYaiHI yMOBHU ICHYBaHHS (EKCTpEMalbHO HH3bKi
TEMIIepaTypH, BUCOKHH THCK) iX (epMEHTH MaloTh MeBHI (YHKIiIOHAIBHO-
CTPYKTYpHI OCOONHMBOCTI, TaKOXK HEMae HEOOXIMHOCTI Yy MOJAaTKOBUX eTamax
OYHMCTKH Ta KOHTpoNto Tmponykuii. Tomy HOCHiIKEHHS HOTEHIIHHOro
BAKOPUCTAHHA MOPCHKHX TiIpOOIOHTIB AHTApKTHYHOTO PETiOHy B SKOCTI
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CHPOBHHH JUISl OTPUMAaHHS OIOTEXHOJOTIYHUX IPOAYKTIB HampaBieHol Xii €
JOCHUTh MEPCIIEKTUBHUM.

Mertoro pobotu Oyna po3poOka METOAOJOTIYHUX MiAXOAIB O OYHUCTKU
rigpomiTuiHuX (epMEeHTIB MeBHOI crienu(iyHOCTI 3 TKAHMH MOPCHKOTO iXaka
Strechinus neumayer. SIk BuXigHHWIT MaTepian OylI0 BUKOPHCTAHO 3aMOPOKCHY
Macy S. neumayer. [lns OTpUMaHHS €KCTPAaKTy M’sIKI TKaHHHHU TiJpOOiOHTIB
TOMOT€HI3YBaJIX 3 MOCIITOBHIM JI0IaBaHHAM piakoro HiTporeny ta 100 MM Na
¢docharnoro O6ydepy (pH 7,4), mo mictuB 150 MM NaCl, 0,15 MM EDTA,
2 MM PMSF Ta 0,1% tputon X-100. l'omoreHnar 3amumanu Ha 30 xB ipu 4 °C,
micns yoro Horo nentpudyrysamu npotsarom 40 xB mpu 10000 g. Binibpany
HAJ0CA0BY DIOUHY Jio(QiTi3yBald 1 BHKOPHUCTOBYBAIW SK CHPOBHUHY Y
MOJaNbIIOMy TociikeHHi. Ha mepmoMy erami Oyn0 BUKOPUCTAHO METOJ T'ellb-
¢dinprpaniitnoi xpomarorpagii Ha Hocii G-25 Sephadex mns po3aijeHHS
611KOBOI Ta HEOLIKOBOI (pakwiil P ONTHMAIBHUX MapaMeTpax: KOHICHTpaIlis
3paska 10 Mr/mi, mBHAKICTE NOTOKY 3,5 Mi/xB. HacrymHum ertamom €
IBOCTajiiiHa XpomaTorpadiyHa oducTKa OTpUMaHoi OinkoBoi ¢paxuii. ITicms
nentpudyrysanns (10 000 g, 15 XBUIMH) HAHOCHMO CYyIEpHATAHT Ha adiHHUN
Hociii Blue Sepharose 6FF. B sikocti po6odoro 0ydepa BukoprucroByemMo 10MM
Tpuc-HCl (pH 8.0), Oydpep mns emouii — 10MM Tpuc-HCl (pH 8.0) 3
nonasanHsiM 1M NaCl. YMoBH mpoBeneHHs Taki: MIBHAKICTh HAHECEHHS 3Pa3Ky
1 mu/xB, mBHAKICTh emromii — 2 mi/xB. HactymHa xpomarorpadivuna cramis —
noxin 3a po3mipamu Ha Hocil G-75 Sephadex 3B’s3aH0i dpakuii Ha roIyOii
cedaposi: sk poboumii Oydpep BuxopucroByBamun S0MM Tpuc-HCl (pH 7.4),
mBUAKICTE moToky 0,75 mi/xB. Ha koxHOMy erami rmepeBipsuld aKTHBHICTb
OTPHUMaHMX 3pa3KiB 3a JIOMIOMOTOI0 METOAy eH3UM-enekTpodopesy B [TAATL y
npucytrocti JICH, B sikocti cyOctpary Oynm BHKOpUCTaHi (hiOpHHOTEH Ta
JKETTATHH.

B pesymbrari, Oymo BumineHO dYoTHpW (pakiii, MO BOJOMIIOTH
JKENaTUHO- Ta (HiOPUHOTEHONITHIHIMH aKTUBHOCTAMH. OTxe, OyII0 po3poOiieHO
METOMOJIOTIUHUIA MiJXiJA O OYHUCTKH EKCTpakTy S. Neumayer, imo aae 3Mory
orpuMmatH (epMEHTHI mpenaparH, sKi 3HaiIyTh CBOE BHKOPHCTaHHS y cdepi
CTBOPEHHsI HOBHMX IIpenapariB Juisl JIKyBaHHI Ta TNPOQITAKTUKH IEBHHUX
MaTOJIOTIYHHUX CTaHIB OpPraHi3My.
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CHARACTERISTIC OF THE VARIABILITY OF THE HEART RATE
OF POLAR EXPLORERS UNDER THE INFLUENCE OF GENERAL
AIR SHORT-TERM COOLING

V. Baibichuk?, V. Vasilev?, O. Nahlov3

Unstitute for Problems of Cryobiology and Cryomedicine, National Academy of
Sciences of Ukraine, Kharkiv, Ukraine

2 LLC "Institute of Applied Cryology" Kharkiv, Ukraine

3%V, N. Karazin Kharkiv National University, Kharkiv, Ukraine,
a.v.nahlov@karazin.ua

The results of the research of three conditionally healthy men - polar
explorers aged 47-51 years who were exposed to cold loading in a closed cell
with a dry gas medium at -68 ° for 3 minutes were analyzed. The procedures
from 1 to 5 were referenced. Before and after cold loading, the cardiac rhythm
variability (HRV) was analyzed using the CARDIOLAB complex after
respiratory and orthostatic tests. Evaluated: TP (total power of the spectrum),
VLF (second-order slow-wave power), LF (first-order slow-wave power), HF
(respiratory wave power), IVR (vegetative index), S| (regulatory pressure index)
and PARS (Regulatory Activity Indicator). It is revealed that polar explorers
have a two-stage character of the response to short-term cooling.

YK 616.008+616.172+ 615.8

XAPAKTEPUCTUKA BAPIABEJIBHOCTI CEPIIEBOI'O PUTMY
HOJISIPHUKIB IIIJI BIVIMBOM 3ATAJIBHOI'O IIOBITPSAHOI'O
KOPOTKOYACHOTI'O OXOJIOA’KEHHS

B.I". Babitiuyx®, B.B. Bacunvee?®, O.B. Haznoe®

Ynemumym npobnem xpiobionozii i kpiomeouyunu HAH Yipainu, Xapxie,
Vkpaina

2TOB «Incmumym npuxiaonoi kpionoziiy, Xapxis, Vrpaina

$Xapriscoxuii nayionanvnuii  ynieepcumem imeni B.H. Kapasina, Xapxis,
Vkpaina, a.v.nahlov@karazin.ua

ITpoaHaii3oBaHO pe3yabTaTH JOCTIIKEHb TPHOX YMOBHO 3I0POBHX
YOJOBIKIB — TMOJAPHUKIB BikoM 47-51 pokiB, sKi 3a3HaBAIM XOJOJOBE
HABaHTAXCHHS B 3aKpUTIii KaMepi 3 CyXHM Ta30BHM CEpelOBHUIIEM IpH
Temmeparypi -68° nporsrom 3 xpmwinH. PedepenTHrMu Oynu npoueaypu 3 1 mo
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5. Jlo Ta micad XOJNOZOBOTO HABAaHTaKEHHS OyJI0O MPOBEIEHO aHaNi3
BapiabenbHOCTI cepueBoro putmy (BCP) 3a pmomomororo KoMILIEKCY
KAPAMOJIAG micnst nuxanpHOi Ta oproctatmuHoi mpoO. OuixroBamm: TP
(3aranpHa MOTYXXHICTh crekTpy), VLF (moTyXHiCTh MOBITPHUX XBHIIb APYTOTO
nopsaky), LF (moTyxHicTh NOBIIBHMX XBWJIb IepIIoro mopsanxy), HF
(motyxHicTh auxanepHUX XBWIb), IBP (iHmekc BererarmsHoi piBHOBarm), Sl
(immexc Hanpyrn perynstopaux cucreM) Ta [TAPC (IToxa3HMK AKTHBHOCTI
Perymaropanx Cucrem). BusBieHo, o y TOJSIPHHKIB CIIOCTEpIraeThest
JBOXCTaAiHHMI XapakTep BiANOBiAI HA KOPOTKOYACHE OXOJIOMKEHHSI.

UDC 316.6

DYNAMICS OF THE SELF-CONCEPTION OF THE
PSYCHOLOGICAL STATE OF THE UKRAINIAN ANTARCTIC
EXPEDITIONS PARTICIPANTS

L. Bakhmutova

State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv; G. S. Kostiuk Institute of Psychology of the National
Academy of Educational studies of Ukraine, Kyiv, Ukraine, bakhml@meta.ua

Human life in Antarctica is a dynamic process that takes place with the
changes in the functional systems of the organism due to effects of
environmental factors. This leads to transformation not only of human health,
but also of the psychological state. It is well known that the prolonged stay in
extreme natural conditions leads to psychological changes. This is characterized
by psychophysiological and psychoemotional instability such as: reduced
performance, grumps and depression, low activity. This may lead to self-
isolation and formation of micro groups which affects both health and
personalities interaction in isolated group. Monitoring of psychophysiological
and psychological indices is an important part of assessing the condition of
winterers in extreme conditions of Antarctica.

The aim of the study is the dynamics of subjective self-conception of the
psychophysiological state (PPS) of winterers during the long-term relative
isolation as a significant factor in the psychophysiological, psychological and
social health of people in extreme natural conditions. On the basis of the express
method of the scaled self-assessment of PPS, the monthly monitoring of the
condition of winterers at Akademik Vernadsky station has been carried out
(subjective test). The assessment of PPS is based on the following indicators:
well-being, activity, mood, efficiency, health status. Advantages of this method:
universality, informativeness, reliability, expressiveness and possibility of
classification and comparison of the obtained indicators for the further
correction by remote sensing. Therefore, it is proposed as the most suitable for
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monitoring of the condition of winterers which have been isolated from the other
world during 12-13 months.

In addition to PPS indicators, the self-assessment indicators were
monitored by: emotional state (satisfaction with relations with colleagues, the
environment, work performances and life satisfaction); interpersonal relationship
(friendliness and cohesiveness of the team); collective and personal efficiency.

As a result of the analysis following interrelated psychological indicators

are found: the establishment of interpersonal interaction, positive emotional
state, high efficiency of activity of small groups.
They probably should be used for further psychological correction such as:
optimal psychological formation of the wintering team; psychological training
and support of winterers for creation the positive interpersonal relationships and
increasing the personal emotional and evaluative attitude of the person and the
group due to Antarctic environment and relative isolation; psychological training
and support of peoples in order to create positive interpersonal relations;
improvement of professional selection, forms and methods of organization of
work by improving the training of candidates for wintering, undergoing joint
training and acquiring practical skills of the technical staff of the station.

UDC 579

MICROFLORA OF THE GASTROPOD MOLLUSK NACELLA
CONCINNA FROM THE ARGENTINE ISLANDS ARCHIPELAGO
WATER AREA

A. Berezkina®, M. Kharkhota?, A. Utevsky'3

IState Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, anna.berezkina@i.ua

2Danylo Zabolotny Institute of Microbiology and Virology, National Academy of
Sciences of Ukraine, Kyiv, Ukraine

3V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The actual direction of modern marine microbiology is the study of the
associated microflora with hydrobionts, that has interesting ecological and
physiological properties and is a promising source of new biologically active
substances. The purpose of our work was to study the microbiota of the
gastropod mollusk Nacella concinna from the Argentine Islands water area, that
until now remained outside the scientific attention.

Results. 7 samples of N. concinna (soft tissues and washings from the
shell) from different underwater landscapes and depths were investigated.
Samples were taken from the coast of Uruguay Island, Cape Marina Point, Stella
Creek and Skua Creek straits from depths of 1 m, 7 m, 8 m, 14 m, 15 m and 16
m. Microorganisms in the amount of 10%-10° CFU/g were isolated from all
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specimens. The investigated microflora is halophilic, psychrophilic and
mesotolerant (growth at +4°C and +18°C). We isolated 31 pure cultures of
microorganisms, the vast majority of which (41.38%) were gram-negative rod-
shaped bacteria, and the rest were cocci and single (3.45%) gram-positive rod-
shaped bacteria. 93.3% of the isolated pure cultures have oxidase activity. A
significant number of pigmented microorganisms (from beige and pale pink to
saturated orange and red colonies) were observed among the isolated strains.
45.16% of the cultures were colorless and had pronounced agarase activity, that
may play a role in the symbiotic relationships of the mollusk and
microorganism, helping the mollusk to digest algae.

Conclusions. The obtained data indicate the presence of associated
microflora and, most likely, symbiotic microflora in Antarctic mollusks N.
concinna. The microflora is represented by gram-negative rod-shaped bacteria
and cocci at an average of 10* CFU / g. Limpet microbiota is halophilic,
psychrophilic and mesotolerant and, according to several studied properties, is
similar to known marine proteobacteria. Isolated pure cultures have oxidase and
high agarase activity. It is interesting to further study their enzyme systems from
the ecological point of view as one of the mechanisms of
the symbiotic interaction between mollusks and bacteria, and on the other hand,
with the aim of searching for producers of biologically active substances for
various branches of biotechnology.

YIK 579

MIKPO®JIOPA YEPEBOHOT'OI'O MOJIIOCKA NACELLA CONCINNA
3 AKBATOPIi APXITIEJIATY APTEHTUHCBKHAX OCTPOBIB

A.€. Bepeskina®, M.A. Xapxoma?, A.JO. Ymescoruii*?

Ylepacasna ycmanosa Hayionanonuii anmapkmuynuti naykoeuii yenmp, MOH
Vkpainu, Kuie, Yxpaina, anna.berezkina@i.ua

2Iucmumym mixpobionozii i eipyconoeii im. JI.K. 3abonomnoco HAH Ykpainu,
Kuis, Vxpaina

$Xapxiscoruii nayionarvnutl ynicepcumem in. B.H. Kapaszina, Xapxis, Yxpaina

JocmipkeHHST MOPCBHKHX TiIpoOiOHTIB Ta acoIiifioBaHOI 3 HUMH
MiKpoGIIOpH, 110 Ma€ IiKaBi eKkoJoro-(i3ionoriuHi BIaCTHBOCTI i sBIsiE COO0I0
MEPCIEeKTHBHE JHKEPENIO HOBHX OIOJOTIYHO aKTHBHHX PEUOBHH, € aKTyaJbHUM
HanpsIMOM Cy4acHOI MOpChbKOi MikpooOiosorii. MeTolo Hamoi pobotu Oyno
BHBYHTH MiKkpoGioTy uepeBoHororo Mmouocka Nacella concinna 3 aksaropii
APreHTHHCHKHX OCTPOBIB, SIKa IOHWHI 3aJIMILIAJIach 11032 HAYKOBOIO YBaroxo.

PesynbraT. [locmimkerno 7 3paskiB momockiB N. concinna (m’siki
TKaHMHU Ta 3MHB 3 PaKOBHHH) 3 DPI3HUX MiJBOJHUX JIAHAMAPTIB Ta TIHOUH.
3pasku Oymu Binmibpani 3 y36epexoks octpoBa Ypyrsaid (Uruguay l.), mucy
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Mapina (Marina Point), mpotoku Cresta Kpik (Stella Creek) i Ckya Kpik (Skua
Creek) 3 rmubun 1 M, 7 M, 8 M, 14 M, 15 M i 16 M. 3 ycix 3pa3kiB Ha cepeaoBHUIL
Marine Agar mis BHUpOILIYBaHHS MOPCHKHX MiKpOOPTaHi3MiB Oyiid BHILJICHI
Mikpoopranizmu y kinekocti 103-105 KYO/r. Hocmimkysana mikpodiopa 6Gyia
ranoiabHOI0, ICUXpoPiIBHOK 1 Me30ToIEpanTHOIO (picT mpu +4°C Ta +18°C).
Byno i3omboBano 31 mTaM YHCTHX KYJIBTYP MIKPOOPTraHIi3MIB, IepeBakKHY
OinmpricTs cepen skux (41,38 %) cTaHOBMIM TpaMHETaTHBHI HAJWYKH, a PEIITY -
KOKH 1 mooanHOKi (3,45%) rpammo3utuBHi mannikd. 93,3% BUAUICHUX 130JIATiB
BUSIBIUIM OKCHZa3Hy akTuUBHICTb. Cepex IOCHDKEHHX IITaMIB CIIocTepirajiach
3HaYHA KUIbKICTh MITMEHTOBAaHMX MIKPOOpPraHi3MiB: Bix OexeBux 1 Omigo-
POXEBHX 10 HACHUEHUX MOMApaHUEBHX Ta YEPBOHUX KOJIOHIH. 45,16% KymbTyp
Oynu Oe30apBHMMH 1 Mald BHPaKEHY arapasHy akTHBHICTb. OCTaHHS MOXe
BifirpaBaTH MEBHY pPOJIb Y CHMOIOTHYHHX 3B’S3KaX MOJIOCK-MIKpPOOPTaHi3M,
JOTIOMAararoyy MOJIOCKY y IIepeTPaBIIOBaHHI BOJOPOCTEH.

BucnoBkn. OzepikaHi faHi CBiI4aTh MPO HASBHICTH y AQHTAPKTHYHUX
mouttockiB N. concinna cymyTHbo1 i, BipHilie 3a Bce, CHMOI0THYHOI MiKpOGIIOpH.
OcraHHs npejcTaBiIeHa rpaMHETaTHBHUMY MTAJIMYKaMH Ta KOKaMH y KiJIbKOCTI B
cepennboMy 10* KYO/r. Mikpo6ioTa nimmera € ranodiisHor, IcuXpodiabHo
Ta ME30TOJIEPAHTHOIO 1 32 KUTbKOMA TOCITIHKEHUMHU BIACTHBOCTSAMH € MOJIOHOI0
IO BIIOMHX MOPCBKMX MpoTeoOakTepi. BuaigeHi 4uCTI KyapTypH MAaioTh
OKCHJa3HY 1 BUCOKY arapa3Hy akTHBHICTb. LlikaBUM € mojanblie JOCITiHKEHHS
X (epMeHTHMX CHCTEeM 3 TOYKM 30py EKOJIOTil SK OJHOTO 3 MeXaHi3MiB
CcHMO0i03y MiXK MOJIFOCKOM Ta 0OakTepisiMu, a 3 Jpyroro OOKy 3 METOIO IOLIYKiB
MIPOJYLIEHTIB 0i0IOTIYHO aKTHBHUX PEYOBHH JUIS PI3HUX Tairy3ei 610TeXHOIori1.

UDC 595.2
TERRESTRIAL MICROARTHROPODS OF ANTARCTICA

0. Borodin

Scientific and Practical Centre of National Academy of Sciences of Belarus for
Bioresources, Minsk, Belarus, oleg.borodin@yahoo.com

Terrestrial microarthropods of Antarctica represent a unique group of
organisms that adapted to live in extreme conditions of this continent. There is
still an open question about the history of formation of terrestrial
microarthropods fauna in various regions of Antarctica, which makes the
terrestrial microarthropods very important group for reconstruction of
faunogenesis process.

The term “microarthropods” in this publication has a broad meaning and
combines Panarthropoda including Arthropoda and Tardigrada which is
currently considered as an independent taxon.
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The analysis of more than 500 publications related to microarthropods of
Antarctica and Sub-Antarctic Islands became the basis of current work. As a
result of this analysis, the taxonomical list with about 300 species from 5
classes: Heterotardigrada, Eutardigrada (Tardigrada), Arachnida, Enthognatha
and Ectognatha (Arthropoda) was made. Each species from the list has data
about locality. All data are accumulated in the database 'Terrestrial
Panarthropoda of Antarctica".

In current work, data related to parasitic, water arthropods (Mallophaga,
Anoplura, Aphaniptera, Crustacea) as well as mites of birds and mammals were
not considered. In this analysis, we also did not include the numerous facts of
registration of insects and arachnids within Sub Antarctic Islands and Antarctic
Peninsula, which were considered as introduced species to Antarctica.

UDC 598.231, 502.7

CEMP CAMERAS PROJECT VALIDATION EXPERIMENT AT THE
GALINDEZ ISLAND GENTOO COLONIES

A. Dzhulail, V. Smagol?, G. Milinevsky*34, 1. Dykyy®, A. Simon?, M. Telipska®,
E. Dykyit, L. Pshenichnov®, P. Khoetsky’

IState Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

2.I. Schmalhausen Institute of Zoology, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

3Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
genmilinevsky@gmail.com

“International Center of Future Science, Jilin University, Changchun, China
SIvan Franko National University, Lviv, Ukraine

SInstitute of Fisheries and Marine Ecology, Berdyansk, Ukraine

"National Forestry University of Ukraine, Lviv, Ukraine

We inform on the results of data validation experiment provided for
pictures from time lapse cameras of the CEMP camera monitoring project of
CCAMLR at Galindez Island gentoo colonies. During the 2017/18 and 2018/19
seasons biologists winterers at Akademik Vernadsky station, Galindez Island,
Antarctic Peninsula, provided continuous observations every day of gentoo nests
in the three sites where automatic time lapse cameras installed. The work has
been done in the framework of the CEMP project 'Establishing a CEMP Camera
Network in Subarea 48.1', run by USA, Argentina, Poland and Ukraine. The
results of visual observations have been compared with data from camera
pictures, which registered the same nests that were observed. The comparison of
the lay, hatch, and créche dates demonstrates the reasonable correspondence
within 1-2 days between visual observations and data, obtained by pictures

207



processed. The validation experiment is great importance for calibration time
lapse camera pictures to approve data analysis results.
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CHARACTERISTICS OF BACTERIOPHAGES ISOLATED FROM
SAMPLES ORIGINATED FROM ARGENTINE ISLANDS

V. Holovan, O. Andriychuk, I. Budzanivska

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
holovanviktoria@gmail.com

Isolation of bacteriophages from ecosystems which function in low
temperatures represents a huge scientific interest, although it has certain
difficulties in methodology. One of the tasks, that solves this question, is the
definition of the geographic range of phages distribution, investigation of their
properties and evolutionary characteristics in different climatic conditions. The
aim of the research was to study the specificity of phages to host bacteria and
exploration of their properties, which would ensure their survival and
distribution in nature.

Twenty-two samples of moss and soil of the Galindez Island selected
during the expedition in 2018 were used in the work. Isolates of phages were
allocated from samples to seventeen indicator cultures of phytopathogenic
bacteria isolated from the Antarctic and Ukrainian regions. During the primary
extraction of bacteriophages, their lithic activity was exhibited up to six bacterial
cultures: Enterobacter cloacae; Pseudomonas syringae pv. lachrymans 7591 —
Ukrainian isolates; Pseudomonas veronii; Pseudomonas putida 870/1;
Pseudomonas sp. 863/1; Bacillus sp - Antarctic isolates.

For phages that showed lithic activity was typical the creation of small
negative colonies in diameter of 0.1-0.7 cm, number of which was in range from
10 to 100 plaque — forming units per ml (PFU/mI). Negative colonies that were
obtained and investigated in the laboratory differed in size, morphology, and the
rate of formation of their plaques.

Differences in the negative colonies morphology of sample Ne 10 on
strains of bacterial isolate Enterobacter cloacae were detected. Formation of
more than 5 types of colonies with different morphology was observed, in
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particular, turbid with diameter of 0.3 cm, 0.5 cm and 0.7 cm, and transparent
negative colonies with diameter of 0.1 cm and 0.2 cm. Negative colonies formed
by phages of sample Ne 13 on strains of bacterial isolates Pseudomonas syringae
pv. lachrymans 7591 were non-homogenous, with varying morphology,
transparent, and size ranged from 0.2 to 0.5 cm. Sample Ne 13 also contained
phages which formed negative colonies on the strains of the bacterial isolate
Pseudomonas veronii. The difference between the colonies formed on the
Ukrainian Pseudomonas strain and the Antarctic Pseudomonas strain was that
colonies on the strain of the bacterial culture isolated from the Antarctic biotopes
were homogeneous and transparent in size of 0.2 cm. Phages of sample Ne 1
formed transparent lysis spots on bacterial isolates of Bacillus sp strains, with
different sizes and without clear edges. But phages of sample Ne 19 formed
homogeneous, turbid negative columns in size of 0.5 ¢cm on the bacterial isolate
of Bacillus sp. The key feature in formation of this type of colonies is that the
colonies started to form only on 6th day of incubation. On the strains of bacterial
isolates Pseudomonas putida 870/1 negative colonies were formed by phages of
the sample Ne 21 - homogeneous, turbid negative colonies of 0.4 cm size,
formed on the 4th day of incubation. Samples No21 and Ne22 formed negative
colonies on the Pseudomonassp 863/1 strains. Sample Ne.2l1 formed
homogeneous, transparent negative colonies of 0.1 cm size, phages of sample
Ne22 - negative colonies with different morphology, transparent with size
ranging 0,2 - 0.4 cm and turbid of 0.1-0.3 cm size.

Therefore the detection of lithic activity of phages against bacteria
suggests the probability of the presence of specific mechanisms that allow them
to acquire the ability to adapt to new hosts.

V]IK 578.81

XAPAKTEPUCTUKA BAKTEPIO®ATIB I130/IbOBAHUX 13 3PA3KIB
APTEHTUHCBKHUX OCTPOBIB

B.B. I'onosans, O.M. Anopiviuyk, L. Byosaniscoka

Kuiscoruil nayionanvruil ynisepcumem imeni Tapaca [llesuenka,
M. Kuis, Ykpaina, holovanviktoria@gmail.com

Buninennst 6axrepiodaris i3 exocucteM, o (yHKIIOHYIOTh B YMOBaX
HHU3BKUX TEMIIepaTyp, MPEICTaBise 3HAYHUI HAYKOBHH iHTepec, Xxoua i Mae
neBHI MeTonuyHi ckinaaHomti. OfHi€0 i3 3a7ad, IO BUPINIYE e MUTaHHS, €
BH3HAUCHHs TeorpadivHOro apeany pO3MOBCIOJDKEHHsS (hariB, BHBUCHHS IX
BIIACTUBOCTEH Ta €BOJIIOLIHHNX OCOOIMBOCTEH B Pi3HUX KIIMaTUIHUX yMOBaX.

Mertoto pobotu Oyino mocmimkeHHs crenudigHocTi dariB 10 OakTepiii-
Xa3s1B, BHBYCHHS IX BIIACTHBOCTEH, sKi 3a0e3medyBanu O iX BIDKHBAaHHS i
MOIIUPEHHS B TIPUPOJI.
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B poGoti Oymo BuKopucTaHO 22 3pa3Ku MOXy Ta IPyHTY o. [aminnmes
BifiOpanux mix yac excrieauwii 2018 p. [3omaru ¢aris 31 3pa3kis Oyiau BUIIEHI
[0 CIMHAJLSITH 1HIUKATOPHUX KYJIbTYp (DiTONATOTeHHUX OaKTepill BUIAUICHHUX 3
AHTAPKTUYHOTO Ta yKpaiHChKOro perioHiB. [lpu mnepBUHHOMY BHIiIEHHI
OaxtepiodariB iX JITHYHA aKTUBHICTH MPOSBISIACH OO IIECTH OaKTepiallbHUX
kyeTyp: Enterobacter cloacae; Pseudomonas syringae pv. lachrymans 7591 —
ykpaiHceki i3omati; Pseudomonas veronii; Pseudomonas putida 870/1;
Pseudomonas sp. 863/1; Bacillus sp — antapkruuHi i30515TH.

Jnst ¢ariB, sSKi BHSABISUIM JTHYHY aKTHBHICTb, OyJO XapaKTepHO
YTBOpEHHS THIIOBHX IpiOHMX HEraTMBHUX KoJOHiM niamerpom 0,1-0,7 cm,
4yHcaIo SKUX KoiuBaioch Big 10 1o 100 OIsAMIKOYTBOPIOIOYUX OJUHUIL B M
(BYO/mn). HeratuBHi KkoJOHII, @m0 OymH OTpUMaHi Ta MJOCTIIKEHI B
naboparopii, pO3pI3HAINCH 3a pPo3MipamMH, OCOOIMBOCTAMH MOpQOJIOTii Ta
IIBUIKICTIO ()OPMYBaHHS iX OJISIIOK.

Mopoororist HeraTMBHHX KOJNOHIH 3pasky Nel0 Ha mTamax
GakrepianpHoro isomsity Enterobacter cloacae 6Gyma pisna. Crocrepiramu
YTBOpEHHs1 Oimblle 5 BHUIIB KONOHIN pi3HOI Mopdoorii, 30kpeMa, MyTHI
niamerpom 0,3 cm, 0,5 cm Ta 0,7 cM Ta po30pi HEraTHBHI KOJOHII TiaMeTpoM
0,1 cm Ta 0,2 cm. HeratuBHi kosoHii yTBOpeHi daramu 3pasky Nel3 Ha mramax
GaktepianpHoro i30iaTy Pseudomonas syringae pv. lachrymans 7591 Gymu e
OoHOPiZHUMH, Pi3HOI Mopdoorii, mpo3opi, po3mip komusases Big 0,2 — 0,5 cm.
3pasok Nel3 Takox MicTuUB (ard, sKi YTBOPIOBAJIM HETaTWUBHI KOJIOHII Ha
mramMax —OakrepiasbHOro i30iaTy Pseudomonas  veronii. Pisuuis  Mix
KOJIOHISIMH ~ YTBOPEHHMH Ha yKpaiHChbKOMY IuTami Pseudomonas Ta
aHTapKTHYHOMY HiTami Pseudomonas mossirana y ToOMy, IO KOJIOHIT yTBOpeHi
Ha mrami OakTepialbHOI KYIbTypH BHUIUIEHOI 3 0i0TOMIB AHTapKTUAH Oyian
OHOPITHUMH Ta mpo3opuMu posmipom 0,2 cm. @aru 3pasky Nel yrBoproBamm
Mpo30pi MUISIMH JTI3MCY Ha IiTaMax OakTepiansHoro i3omsty Bacillus sp, pisaoro
PpO3Mipy Ta 3 HE WiTKUMH KpasiMu. A oT daru 3pa3ky Ne 19 Ha OGakTepiambHOMY
i3omsti Bacillus sp. yrBoproBanu 0HOPiAHI, MyTHI HEraTHBHI KOJIOHIT po3Mipom
0,5 cM, ocobnuBicTh (hOPMyBaHHS KOJIOHIH JaHOTO BHIY IOJArala B TOMY, IO
MOYaTOK YTBOPEHHs KOJIOHIH HacTaBaB JiMIIe Ha 6 NeHb iHKyOawil. Ha mramax
GakrepianpHoro izomsary Pseudomonas putida 870/1 wueratuBHI KOJIOHIT
yTBOproBaycsl Qaramu 3pa3ky Ne2l-omHOpiAHI, MyTHI HEraTHUBHI KOJIOHIi
po3mipom 0,4 cM, ski popmyBanucst Ha 4-if geHb iHKyOarii. 3pasku Ne21 ta Ne22
YTBOPIOBAJIM HEraTHBHI KOJIOHIT Ha mTamax Pseudomonassp 863/1. 3pazok Ne21
YTBOPIOBaB OJHOPiNHI, Mpo30opi HeratuBHI KoJoHil po3mipom 0,1 cm, daru
3pa3ky Ne22 yTBOproBamm HeraTWBHI KOJOHIi pi3HOI Mopdoorii, mpo3opi —
0-0,4 cm ta myTHi 0,1-0,3 cm.

TakuM YMHOM, BHSBJICHHS JITHYHOI aKTUBHOCTI (ariB g0 Oaxrepiit
JIO3BOJIIE€ TIPUITYCTUTH HMOBIPHICTh HAsBHOCTI CHElM(IYHMX MEXaHi3MiB, sKi
JIO3BOJIAIOTh HAOYBATH 3[aTHICTh JI0 aJanTalii 10 HOBUX Xa3siB.
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CALLUS FORMATION AND ORGANOGENESIS IN TISSUE
CULTURE DESCHAMPSIA ANTARCTICA E. DESV.

I. Konvalyuk, L. Mozhylevs ka, V. Kunakh

Institute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine, konvalyuk.l.I@gmail.com

The objective of the work was to determine the optimal conditions for
induction and proliferation of D. antarctica tissue culture obtained from plants
from various localities of the Martime Antarctica.

As a source material, the plants of D. antarctica were used, which were
previously subjected to cytological analysis (Navrotska et al., 2014) including
diploids (2n=26) from Cape Rasmussen (R35), Galindes Island (G/D 12-2a),
Skua Island (S22), diploid with 1-3 supernumerary B-chromosomes from
Darboux Island (DAR12), and hypotriploid (2n=36-39) from Great Yalour
Island (Y66). Explants (root, leaf, and shoot growth point segments 5-8 mm in
length) were incubated to induce callus formation in the dark at 16-20 °C. After
the appearance of the first signs of regeneration, callus inoculums with the
organogenic structures were transferred to the conditions of illumination (2-2.5
kix). Explants were planted on 5 different nutrient media: #1 - B5 + 2 mg/l 2,4D
+ 0,1 mg/l BAP; #2 - B5 + 10 mg/l 2,4D + 0,2 mg/l BAP; #3 - MC + 5 mg/l
2,4D + 0,1 mg/l Kin; #4 - 5C +2 mg/l 2,471 + 0,1 mg/l BAP; #5 -5C + 2 mg/l
2,4D + 2 mg/l NOC + 1 mg/l Kin, which were based on Murashige-Skoog (MS),
Gamborg, Eveleigh (B5), and 5S (Kunakh et al., 1996) basal media
supplemented with various concentrations of phytohormones benzylaminopurine
(BAP), kinetin (Kin), a-naphthyloacetic (NOC ) and 2.4-dichlorophenyl acetic
(2,4 D) acids. The frequency of callus induction was determined after five weeks
of culture as the ratio of total number of calli produced per total number of
explants inoculated.

It was found that the frequency of callus formation depended on the
mineral composition of medium, proportions and concentrations of growth
regulators, type of explant, and genotype of a donor-plant. The media #1, #2,
and #3 were optimal for callus induction from different explants. The highest
frequency of callus formation was found for shoot growth point explants (for
example, it was 100% for Y 66 hypotriploid). The highest percentage of callus
formation from root explants was found for DAR 12 genotype with B
chromosomes (23.1% and 20.0% on the media #3 and #1, respectively), while
from leaf explants, it was highest for Y 66 hypothyroid (25.0%) on #1 medium.
In general, the frequency of callogenesis of shoot growth points explants
exceeded 3.4-4.1 times that of root and stem explants.

For calli proliferation, we tested B5 and MS media supplemented with
different concentrations of phytohormones. It was found that the media with a
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reduced concentrations of auxins and cytokinins were the most effective for
maintenance of continuous tissue culture compared to the media for callus
induction: B5 +2 mg/l 2,4D mg/l + 0,1 BAP mg/l and MC + 1 mg/l 2,4D + 0.1
mg/l Kin.

In addition to callus formation, spontaneous organogenesis occurred
occasionally in tissue culture. Shoot regeneration from shoot growth point
explants of DAR 12 genotype with B-chromosomes in the first passage was
observed at 12th-15th days (B5 + 10 mg/l 2,4D + 0.2 mg/l BAP). In the case of
G/D 12-2a diploid, organogenesis occurred in tissue culture induced from leaf
explants after 6th passages (B5 +2 mg/l 2,4D + 0.1 mg/l BAP). In both cases, the
shoots 5-8 mm in length were formed in the callus. Development of the
regenerated plants took 4-6 weeks on B5 medium supplemented with 0.1 mg/I
NOC.

Thus, optimal conditions have been determined for the induction and
proliferation of tissue culture from leaf, root and shoot growth point explants of
D. antarctica from various localities of the Martime Antarctica. Regenerated
plants were successfully transplanted to soil, and conditions for the maintenance
of regenerated plants in vitro were determined.

YK 582.542.11:57.086.83

KAJIIOCOYTBOPEHHS TA OPITAHOI'EHE3 B KYJIbTYPI TKAHUH
DESCHAMPSIA ANTARCTICA E. DESV.

|. Konsanwx, JI. Moowcunescoka, B. Kynax

ITnemumym monexynsaproi 6ionoeii i cenemuxu HAH Yxpainu, Kuis, Yxpaina,
konvalyuk.l.I@gmail.com

Meroto pobotu Oymo mimiOpatd oONTHMAalbHI YMOBHM IHAYKIii Ta
npodideparnii kyaprypu TkamuH Deschampsia antarctica, orpumanux Bix
pociuH 3 pi3HUX JoKamiTeTiB MOpPCbKOT AHTAPKTHKH.

Buxigaum marepianom Oymu pocnuum D. antarctica, panimme BuBYeHi
Hamu Ha nuToreneTmaHoMmy piui (Navrotska et al., 2014): mumoigu (2n=26) 3
mucy Pacmycen (R35), octposa laminges (G/D 12-2a), o. Ckya (S22), aumioin 3
nonatkoBuMu 1-3 B-xpomocomamu 3 o. dap6o (DARI12) Tta rimorpuruioin
(2n=36-39) 3 o. Anyp (Y66). dns iHAYKIil KaatOCOYTBOPEHHS EKCIUIAHTH
(TiNSHKKA KOpPEHiB, JIMCTKIB, Ta TOYKH POCTY MAaroHy 3aBIOBXKH 5—8 MM)
iHKyOyBasu B TempsiBi npu 16-20 °C. Ilpu mosiBi 03HaK pereHeparii, KaarocHi
iHOKYJTFOMH 3 YTBOPEHHMH OPTraHOT€HHUMHU CTPYKTYpaMy MEPEHOCHIN B YMOBH
ocBiTineHHs (2-2,5 wik). EkciuraHTH BHCa/KyBand Ha 5 THMIB >KUBHIIBHHX
cepemoBuny: Nel — B5 +2 mr/n 2,411 + 0,1 mr/m BAIT; Ne2 — B5 +10 mr/m 2,4/] +
0,2 mr/nm BAIT; Ne3 — MC + 5 mr/n 2,41 + 0,1 mr/i King Ne4 — 5C + 2 mr/n 2,41
+ 0,1 mr/m BAII; Ne5 — 5C + 2 wmr/a 2,4/1 + 2 mr/nmn HOK + 1 mr/n Kin,
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MPUTOTOBJIICHUX Ha OCHOBI 0a3oBux cepenoun] Mypacire-Ckyra (MC),
T'am6opra-Eseneii (BS) ta 5C (Kynax u gp., 1996) 3 pi3sHUMU KOHLIEHTpaLisIMU
¢itoropmonis 6ensmwiaminonypuny (BAII), kineruny (Kin), a-HadTrumoouToBoi
(HOK) Ta 2,4-nmuxnop-penokcuourooi (2,4/1) xuciaot. YacToTy KamocoreHesy
BU3HAYAJIM 4Yepe3 II'SITh TIDKHIB KYJIbTUBYBAaHHS 3a BiJHOIIEHHSM KiJIBKOCTI
eKCIUTAaHTATiB 3 KAJTIOCOM JI0 IXHBO{ 3araJlbHOI KiTBKOCTI.

BcranoBneHo, MmO IHTEHCHBHICTH KalIOCOYTBOPEHHS 3aleXala BiJ
MIHEpAJILHOTO  CKJIaay JKHBHJIBHOTO  CEPENOBHINA,  CHIBBIJHOIICHHS 1
KOHIIGHTpallil peryiIiaTopiB poOCTy, THIy eKCIUIAaHTa, BUXIAHOTO TEHOTHUILY
pocnuHU-IoHOpa. ONTHMAJbHUMHU CEPEAOBHIIAMU JUIS 1HAYKMIl KaIIOCHHX
TKaHHH 3 DPI3HUX THIIB eKCIUIaHTiB Oynu Bapiantu Nel, 2, 3. HaiiGinbma
KaJIFOCOT€HHA AaKTUBHICTh Oyda y To4oK pocTy (Hampukimazx, 100% vy
rinotpumoiga Y 66). HailBummii BiICOTOK KallOCOYTBOPEHHS 3 KOPEHEBHX
eKkcIutanTiB O0yB y reHotuna DAR 12 3 B-xpomocomamu (23,1% Ta 20,0% Ha
cepenoBumti Ne3 Ta Nel BiAmoOBimHO), 3 JIMCTKOBUX EKCIUIAHTIB — Y
rimorpumoina Y 66 (25,0%) Ha cepemoBumii Nel. 3aramom, KamrOCOTeHHA
AKTHUBHICTh 13 TOYOK POCTy IIEPEBHINYBala TaKy 3 KOPEHEBHX Ta CTEOJIOBHX
eKcrianTiB y 3,4-4,1 pasu.

Juis mpomidepanii kKarocy HaMH IPOTECTOBAHO KUBIJIBHI CEPEIOBHUINA
B5 ta MC i3 pisHUM BMicTOM (iToropmoHiB. BcTaHOBIEHO, 10 HaOLIBIIO
3ATHICTIO MIATPUMYBAaTH PICT KAIIOCHUX TKAaHUH B IAaCHBOBaHIM KyJIbTypi
XapaKTePU3YBAIUCS CEPEIOBUINA 13 3MCHIICHUM BMICTOM ayKCHHIB Ta
IUTOKIHIHIB MOPIBHSIHO 3 CEPEIOBUINAMHM JUIS HIYKIIi KaarocoyTBOpeHHs: BS
+2 mr/n 2,4]] mr/n + 0,1 BAII mr/n ta MC +1 mr/n 2,41 + 0,1 mr/n Kin.

OKpiM  KaJIIOCOYTBOPEHHs ~ MOAEKYAM  BigOyBaBCS  CIIOHTaHHUI
opraHoreHe3. O3HaKM pereHepallii MaroHiB 3 eKCIUIAHTIB TOYOK POCTY T€HOTHITY
3 B-xpomocomamu DAR 12 y mepmomy macaxi crocrepiranm uepes 12-15 mi6
(B5 +10 mr/n 2,41 + 0,2 mr/n BAIl). ¥V Bumaaky muruioina G/D 12-2a
OpraHoreHe3 BiIOyBcs y 6-My Mmacaki TKaHUH 3 JIMCTKOBUX eKCIUIaHTiB (BS +2
mr/n 2,4]1 + 0,1 mr/n BATII). B 060ox Bunaakax y xamroci popmyBanucs 3a4aTku
MaroHiB JOBXHHOIO a0 5-8 w™M. @DopMyBaHHS PpOCIHH-PEreHEPaHTIB
BiZIOyBajoCs MpOTAroM 4-6 THXKHIB Ha cepenosuii BS, nomosHenomy 0,1 mr/n
HOK.

OTxe, migiOpaHo ONMTUMalbHI YMOBH UIA IHAYKIil Ta mposmideparii
KyJIbTYPH TKaHWH 3 JIHCTKOBHUX, KOPEHEBHX EKCIUIAHTiB Ta TOYOK POCTY
D. antarctica 3 pi3Hux mokamiteriB MOpPChKOi AHTapKTHKH. BKOpiHEHO
pereHepoBaHi MaroHW i MiAiOpaHO YMOBH Uil POCTY POCIHH-PETreHEpaHTIB iN
vitro.
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CURRENT STATE OF KNOWLEDGE AND PERSPECTIVES OF THE
ANTARCTIC DINOFLAGELLATA RESEARCH

O.F. Krakhmalnyi

GA Institute for evolutionary ecology, National Academy of Sciences of Ukraine,
Kyiv, Ukraine, krakhmalnyy a@ukr.net

Dinoflagellates comprise a widely distributed group of primarily
unicellular marine organisms. Studies of the Antarctic dinoflagellates were
initiated towards the end of XIX century (Karsten, 1905; Mangin, 1915; Balech,
1973, 1976; Garrison, 1991; Scott, Marchant, 2005; Kuzmenko, Ignatiev, 2008;
etc.).

By now, 89 species of dinoflagellates, belonging to a single class
(Dinophyceae), 7 orders, 13 families, and 21 genera have been found in the
Antarctic waters. It was determined that orders Peridiniales (46 species),
Gymnodiniales (15), Gonyaulacales (11), Dinophysiales (11), Prorocentrales (4)
are dominant in the Antarctic in terms of species richness, while orders
Noctilucales and Suessiales are represented by a single species each. Leading
families include: Protoperidiniaceae (42 species), Gymnodiniaceae (15),
Gonyaulacaceae (6) and Ceratiaceae (5). Highest species richness was recorded
for the following genera: Protoperidinium (38), Dinophysis (9), Gymnodinium
(8), Gonyaulax (6), Ceratium (5), Prorocentrum (3), Gyrodinium (3) and
Amphidinium  (2). Genera Diplopsalis, Diplopeltopsis, Heterocapsa,
Heteroschisma,  Diplopeltopsis,  Kofoidinium,  Mesoporos, = Oxytoxum,
Phalacroma, Podolampas, Polykrikos, Polarella, Preperidinium, Scrippsiella
and Torodinium are presented by a single species each. The majority of
Dinoflagellata species found in the Antarctic are cosmopolitan, however, in
contrast to the Arctic, the percentage of endemic species is higher in the
Antarctic (Balech, 1970; Okolodkov, 2000). The following species were
described from the Antarctic: Dinophysis antarctica Balech, Podolampas
antarctica Balech, Prorocentrum antarcticum (Hada) Balech, Protoperidinium
antarcticum (Schimper ex Karsten) Balech, Polarella glacialis Montresor,
Procaccini & Stoecker and Scrippsiella hangoei (Schiller) Larsen et al.

Despite a hundred-year history of the research, dinoflagellates of the
Antarctic still remain a poorly studied group. It is possible to make this
conclusion after comparing the diversity of dinoflagellates of bipolar regions
(Antarctic and Arctic). The number of species found in the Arctic exceeds the
species diversity of the Antarctic dinoflagellates by more than two times, with
199 and 89 species, respectively. Even if we take into account that the flora
richness of the Golantarctic kingdom is inferior to the Holarctic (Takhtadzhan,
1978), one can expect that with further research the list of dinoflagellates of the
Antarctic will be updated with new species for the area, primarily from
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Protoperidinium (the difference in species composition between Arctic and
Antarctic — 16 species), Peridinium (15), Gyrodinium (14), Dinophysis (11),
Ceratium (6) and Gymnodinium (5 species) genera.

YK 582.252

CTYINIHb BHUBYEHOCTI 1 IEPCIEKTUBH JOCJ/IIIKEHb
DINOFLAGELLATA AHTAPKTHKHU

0.®. Kpaxmanvrutl

Incmumym esonroyiiinoi exonocii HAH Ykpainu, m. Kuis, Yxpaina,
krakhmalnyy a@ukr.net

Nuuogunarenstu  (Dinoflagellata) — mmpoko posmoBcromkena rpyma
MEePEeBaKHO OIHOKIITHHHUX MOPCBKHX OpraHi3miB. BuBueHHs auHOdIaremsT
AnTapkTHKH posmouanocs me B kiHmi XIX cromitrsa (Karsten, 1905; Mangin,
1915; Balech, 1973, 1976; Garrison, 1991; Scott, Marchant, 2005; Ky3smeHko,
Irnarees, 2008 Ta iH.).

Jlo TenepilmHBOTO Yacy y Bogax AHTapKTUKHU Oyno 3HaitneHo 89 BuIiB
quHOGIIAreNsT, Mo Halexats 10 oxHoro kiacy (Dinophyceae), 7 mopsiakis, 13
ponuH Ta 21 pomy. BcTaHOBNIEGHO, MO Y BHIOBOMY BiJHOIICHHI B AHTApKTHIL
JOMIHYIOTh TpencTaBHHKH mopsakiB Peridiniales (46), Gymnodiniales (15),
Gonyaulacales (11), Dinophysiales (11) ta Prorocentrales (4); ma Noctilucales i
Suessiales mnpumagae smme 1O oxHOMY Buay. [IpoBimHI  poauHH:
Protoperidiniaceae (42), Gymnodiniaceae (15), Gonyaulacaceae (6) Ta
Ceratiaceae (5). Haiibinpma ximekicts BuAiB y poais Protoperidinium (38),
Dinophysis (9), Gymnodinium (8), Gonyaulax (6), Ceratium (5), Prorocentrum
(3), Gyrodinium (3), Amphidinium (2). Koxen 3 poxie Diplopsalis,
Diplopeltopsis, Heterocapsa, Heteroschisma, Diplopeltopsis, Kofoidinium,
Mesoporos, Oxytoxum, Phalacroma, Podolampas, Polykrikos, Polarella,
Preperidinium, Scrippsiella ta Torodinium mpeacrasnenuii Mo 0JHOMY BHIY.
3HayHa 4YacTWHA BHIIB JAWHOQIAreNar, IO 3HaiifieHi B AHTapKTHII,
KOCMOTIOJIITH, TIPOTE Ha BiAMiHY BiJ ApPKTHKH, B AHTapKTHUIl BHCOKa YacTKa
ennemivanx BumiB (Balech, 1970; Oxomonkos, 2000), TyT Takox Oyiu Briepiie
suaiineni: Dinophysis antarctica Balech, Podolampas antarctica Balech,
Prorocentrum antarcticum (Hada) Balech, Protoperidinium antarcticum
(Schimper ex Karsten) Balech, Polarella glacialis Montresor, Procaccini &
Stoecker, Ta Scrippsiella hangoei (Schiller) Larsen et al.

He3Bakaroun Ha CTOJITHIO iCTOpPiIO JOCTI/PKSHHs, AWHO(IAreIsTH
AHTapKTHKH [0 [BOTO Yacy 3alMINAlOThCS MaJl0 BHBYEHOIO rpymoro. llei
BUCHOBOK MOJKHAa 3pOOWTH TiCIA TMOPIBHSHHS ITOKa3HHWKIB Pi3HOMaHITHOCTL
TUHO(IIAreJSAT OINOISPHUX paifoHiB (AHTApKTUKH i ApKTHKH). KibKicTh BUIB,
SKi 3HalJeHI B APpKTHUIl, TMEPEBHIIYE BHUIOBE PIZHOMAHITTS TUHOQIATENSAT
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AHTapKTHKH ORI HIXK B JIBa pa3d, BiAmoBiaHO, 199 ta 89 BuniB. HaBiTh sKIIO
BpaxoByBaTH Te, IO OararctBo ¢uopu IonaHTapKTHYHOrO LApPCTBA
noctynaetses [onapkruunomy (Taxtamkss, 1978), MoxxHa 04iKyBaTH, IO IPU
MOJANBIINX JOCIIKCHHAX, CIIMCOK BHUIIB IUHOGUIATENAT AHTapKTUKU Oyne
IIONIOBHEHO HOBMMM JUIi paifoHy BHIaMH, B Iepuly 4Yepry, 3 pOZiB
Protoperidinium (pi3Huus BHAOBOrO CKIanxy ApKTHKH i AHTapkTHKH — 16
Buznie), Peridinium (15), Gyrodinium (14), Dinophysis (11), Ceratium (6) i
Gymnodinium (5 BuziB).

UDC 597.556.331.9:616-022(218)

PARASITES OF NOTOTHENIA CORIICEPS: PRELIMINARY RESULTS
OF STUDIES AT AKADEMIK VERNADSKY STATION, ANTARCTICA,
IN 2014-2015

T.A. Kuzmina?, O.A. Salganskij'?

1. 1. Schmalhausen Institute of Zoology, National Academy of Sciences of
Ukraine, 15, Bogdan Khmelnitsky street, Kyiv, 01030, Ukraine,
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The Antarctic black rockcod (Notothenia coriiceps, Richardson, 1844) is
the most abundant fish species in the waters around the Antarctic, including the
Argentine Islands. This species is important component of the diet of different
species of marine mammals and piscivorous birds. Notothenia coriiceps plays an
important role in completing the life cycles of various parasites; thus the parasite
fauna of this fish species has been studied in different part of Antarctic for
several decades (Pelm et al., 1998; Zdzitowiecki et al., 1998; Zdzitowiecki,
Laskowski, 2004; Laskowski et al., 2012; etc.). The aim of our study was to
update the information on parasites of N. coriiceps at the shore of Argentine
Islands, Antarctica.

The studies were carried out on the area of the Akademik Vernadsky
station at Marina Point on Galindez Island in the Argentine Islands, Antarctica
during the 19th Ukrainian expedition in 2014-2015. Totally, 106 specimens of
N. coriiceps were collected and dissected using the standard parasitological
technique. More than 8,300 specimens of parasites and about 7,900 cysts were
collected. All parasites were fixed in 70% ethanol. All parasites collected were
separated into five groups (Nematoda, Cestoda, Acanthocephala, Trematoda and
ectoparasites). Identification of the parasites was performed using the
morphological criteria. Identification of the parasite to the species level is still
not completed.
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All fishes were found to be infected with parasites (prevalence=100%).
Ectoparasites from various taxonomic groups were found in less than 60% of
fishes examined. Nematodes (Class Nematoda) were the most prevalent
helminths; they were found in 97.2% of fish with intensity 13.949.4 (SD).
Nematodes from the genera Pseudoterranova Layman & Borovkova, 1926, and
Contraceacum Railliet & Henry, 1912, were observed. The most of nematodes
were larval stages. Trematodes (Class Trematoda) were found in 94.3% of fish
with intensity 32.2+28.2. Trematodes from three genera: Macvicaria Gibson &
Bray, 1982, Neolebouria Gibson, 1976 and Lepidapedon Stafford, 1904 were
found.

Acanthocephalans (Phylum Acanthocephala) were found in 93.4% of
fish with intensity 25.3+21.3. Specimens from three genera: Aspersentis Van
Cleave, 1929, Corynosoma Liihe, 1904 and Metacanthocephalus Yamaguti,
1959 were found. Cestodes (Class Cestoda) were found in 62.3% of fish with
intensity 9.1£9.9. The most of cestodes were larval stages (plerocercoids) from
the genus Dyphillobothrium — parasites of Antarctic seals.

Ectoparasites (n=390) were observed in 58.5% of fish. Leeches
(Hirudinea) were found in 43.4% of fish with intensity 3.2+3.1. Monogenea
were found in 32.1% of fish with intensity 5.6+7.6. Copepoda were observed in
4.7% of fish with intensity 1.2+0.4 SD.

Cysts (n=7,935) contained parasites were observed on the intestine and
liver of all fishes (prevalence=100%) with intensity from 6 to 270 per one fish.

Comparison of our data with results of previous studies of N. coriiceps
in Antarctic waters (Zdzitowiecki, Laskowski, 2004; Laskowski et al., 2012,
2014) revealed significant increasing in the prevalence and intensity of fish
infection with Nematoda and decreasing in the prevalence of Cestoda. The levels
of fish infection (prevalence and intensity) with others groups of parasites did
not change significantly. Identification of the helmiths and ectoparasites
collected from N. coriiceps to species level is not finished yet, thus we expect
increasing of the number of species in the parasite community of the Antarctic
black rockcod comparing to the previous studies.
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HAPA3UTH HOTOTEHII (NOTOTHENIA CORIICEPS): HONEPE/HI
PE3VJIbTATH JOCJIJUKEHb HA YKPATHCBKIi AHTAPKTHYHIIA
CTAHIIIT «<AKAJIEMIK BEPHAJIChKHI1» (2014-2015)
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Tomono6a Hototewist (Notothenia coriiceps J. Richardson, 1844) e
OJTHMM 3 HaWO1IBII MOMIMPEHNX BUJIB pUO B aHTAPKTHYHUX BOJAX, BKIIOYAIOUN
perioH ApreHTHHCBKOTO apxinenary. Lleil Bux pu0 € BaKIMBOIO CKJIAJOBOIO
pamioHy pi3HHMX BHAIB MOPCBHKHX CCaBIiB Ta PUOOIAHUX NTaXiB, a TaKOX
Bifirpae BaXXJIHMBY pOJIb y 3aBEPILCHHI >KUTTEBHX IHKIIB IapasHTiB Pi3HUX
TakCOHOMIYHUX Tpyn. Came TOMy BHBYEHHS OCHOBHUX TpYIl IIapa3HTiB
HOTOTEHi1 MPOBOAMIN B AHTapKTHUII MPOTIATOM JIEKUIbKOX Aecatuiite (Pelm et
al., 1998; Zdzitowiecki et al., 1998; Zdzitowiecki, Laskowski, 2004; Laskowski
et al., 2012 Ta in.). MeTol0 HaIOro AOCIIKEHHS OyI0 OHOBJIEHHs iH(popManil
100 yrpyroBaHHs napa3utiB N. COriiCeps y perioni ApreHTHHCbKHUX OCTpOBIB,
AHTapKTHAA.

30ip Marepiady Ui JAaHOTO JOCTIKCHHS TPOBOIMIM B paloOHI
YkpaiHChKOi aHTapKTH4YHOI cTaHIii “AxazemMik BepHancbkuii” Ha OCTPOBI
lamianes, apximemar ApreHTHHCBKI OCTpOBH, AHTapkTHaa mig dvac 19-i
Yxpaincekoi aHTapkTH4HOI excrieaunii y 2014-2015 pokax. MeTogom noBHOTO
rebMIHTOIOTTYHOr0 PO3THHY Oyio mocmimkeno 106 exsemrunsipiB N. coriiceps.
Byno 3i6pano nmonax 8300 exk3eMIUIIPiB MapasuTiB Pi3HUX TAKCOHOMIYHUX IPYI
Ta Ginbire 7900 nuct. Ycix mapasutiB dikcyBanu Ta 30epiranu B 70% eTaHOII.
3i6pannx nmapasuTiB po3aimsim Ha 5 rpym: Nematoda, Cestoda, Acanthocephala,
Trematoda Ta exTomapasuTH 3a MOPQOIOTIYHUMH KpUTEpisMU. Bu3HaueHHS
TeIbMIHTIB IO BUIOBOTO PiBHS II€ TIPOJOBKYETHCS.

BcranoBieHo, 1m0 BCi JOCHIIKEHI €K3eMIUIAPH pUO OymM 3apaxkeHi
nmapa3utamMu — ekcreHcuBHicTh iHBaszii (EI) = 100%. Exromapasmtn pisHUX
TAaKCOHOMIYHUX Ipyn Oy BusBieHi y 60% nocmimxenux pu6. Hemaroan (xmac
Nematoda) BUSABHIMCS Hai{O1JIbII TOLIMPEHOO IPYIOI0 TeIbMIHTIB; BOHU Oyin
BusiBieHi y 97,2% npocnimpkennx pu6 3 inteHcusHicTio imBazii (II) 13,9+9.4
ex3eMIUIsApiB. Hamu BusiBieHO Hemaro[ 3 1Box poxis: Pseudoterranova Layman
& Borovkova, 1926, ta Contraceacum Railliet & Henry, 1912. Binbuicts
BUSIBIICHUX HEMATO]] BUSBWIIMCS JIMYMHKOBUMH cTafmismu. Tpemaromu (kiac
Trematoda) BusBmeni y 94,3% pu6 3 II =32,2428,2 ex3. 3a momepemHimMm
BU3HAUYCHHSAM, Y HOTOTEHii 3apeecTpOBAHO IPEICTABHHUKIB TPHOX POIIB:
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Macvicaria Gibson & Bray, 1982, Neolebouria Gibson, 1976 ta Lepidapedon
Stafford, 1904.

Axanrouedanu (tun Acanthocephala) Oynu BusBieHi y 93,4% pu6 3
[1=25,3421,3 ex3. B Hamomy pgociiUkeHHI Yy HOTOTEHii Oyno BHSABICHO
npecTaBHUKIB TphOX poxis: Aspersentis Van Cleave, 1929, Corynosoma Liihe,
1904 ta Metacanthocephalus Yamaguti, 1959. Hecromu (knac Cestoda) Oyiun
BusiBieHl y 62,3% pu6 3 11=9,1£9,9 ex3. IlepeBakHa OULIBIIICTH BUSBICHHX
nectox  Oyma  JIMYMHKOBUMH  cTauissMH  (TUIEpOLEPKOimaMH)  pomy
Diphyllobothrium Cobbold, 1858 — napa3uramu aHTapKTHYHHX JIACTOHOTHX.

Hawmu 3i6pano 390 ex3. ekTonapasuTiB pi3HUX TAKCOHOMIYHUX T'PYI Bix
58,5% mocnimkenux pu6. HalfmommpeHimiMy ekTonapasutamMu Oymau I1sIBKH
(Hirudinea): EI = 43,4%,; 11=3,243,1 ex3. Monorenei (Monogenea) Oyiu
BusiBieHi y 32,1% pub 3 II= 5,6+7,6 ex3. Becnonori pauku (Copepoda) Oymu
BusiBiieH1 y 4,7% pub 3 11=1,240,4 ex3zemruripu. Luctu (n=7,935), mo Mictum
TeJBbMIHTIB Pi3HUX TPYII, CIOCTEpIirayics Ha KUIICYHUKY Ta IEYiHIi BCIX pHO
(EI = 100%) 3 iHTeHCHBHICTIO 1HBa3ii Big 6 10 270 mUCT Ha OJTHY pUOY.

TlopiBHSHHS HaIIMX JAHUX 3 pPe3yJbTaTaMy MONEPEIHiX HocaimkeHs N.
coriiceps y Bomax Anrapkruku (Zdzitowiecki, Laskowski, 2004; Laskowski et
al., 2012, 2014) BuABWIO MIOCTOBIpHE MiABUINEHHA 3apaXEHOCTI pud
HEMaTOJaMH Ta 3HIDKCHHS iX 3apaKCHOCTI LECTOAaMH; ICTOTHHX 3MiH Yy
3apa)kKeHOCTI HOTOTEHIi iHIIUMHU TPYIIaMH MTapa3uTiB HE BUSBICHO. 3Ba)Kal0uu Ha
Te, 10 BU3HAYEHHS 310paHuX MMapa3uTiB 10 BUJIOBOTO PiBHS IPOJOBKYETHCS, MU
OYIKyeMO PO3IIMPEHHS BUAOBOTO MEPENiKy Mapa3uTiB HOTOTEHI] y MOPIBHSHHI 3
MOTIEPETHIMHE JOCITPKCHHIMH.

UDC 581.17: 582.34

GRAVITROPISM PROVIDES AN ADAPTATION OF MOSSES TO
ANTARCTICA CONDITIONS

O. Lobachevska?, Ya. Khorkavtsiv?, N. Kyyak?, E. Kordyum?, N. Matveeva®

YInstitute of Ecology of the Carpathians, National Academy of Sciences of
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2M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
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An important form of plant growth is gravitropism, which provides the
orientation of plant organs in the constant gravitational field due to plant ability
to perceive a gravistimulus and respond with gravitropic bend. Bryophytes are
the model object to investigate plant gravisensity and specificity of
gravireactions at the different stages of ontogenesis (Demkiv et al., 2009;
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Kordyum, 2014; Lobachevska et al., 2017). Wide habitats of bryophytes were
developed as a result of phenotypic plasticity, in particular gravitropism, their
diversity varied depending on the environment climatic and stress conditions.
Gravity is involved in morphogenesis and cell differentiation in many moss
species with an apical type of growth, (Demkiv et al., 2003; Cove et al., 2006;
Khorkavtsiv et al., 2017; Braun et al., 2018). The species-specificity of
gravitropism, which varies depending on the environmental factors and the vital
strategy of moss species was established. An aim of the this study was to
determine the gravireactions of mosses from Antarctica at the different stages of
gametophyte development. A comparative analysis of the gravity polarizing
effect on growth responses of gametophyte organs was carried out for 5 moss
species collected in Antarctica and temperate climatic conditions of the Lviv
region: Sanionia georgicouncinata, Wanstorfia fontinaliopsis, Pohlia nutans,
Bryum argenteum and B. pseudotriquetrum. The laboratory cultures of moss
samples were obtained by regeneration of shoots in horizontally oriented Petri
dishes with the Knop agar medium in the light. For gravistimulation, the
protonemata and shoots were transferred in the oriented vertically Petri dishes
with the medium containing 0.2 %
glucose in the dark. The polarizing effect of a gravitational force (1g) on plant
growth responses was determined by the orientation of gametophyte organs in
relation to a gravity vector. It was determined that a common feature of the
Antarctic moss species is the higher gravisensity of gametophores no
protonemata. Usually the juvenile chloronemal stage of protonemata is
gravisensitive in many mosses, whereas shoots may not exhibit gravireactions.
Shoots were gravisensitive in the laboratory culture of B. pseudotriquetrum from
the Galindez Island in Antarctica, but they responded less in the culture of this
species from the Lviv’s outskirts while the protonemata grew gravitropically.
After gravistimulation in 15-20 days, numerous rhizoid tubers were formed in
the leaves axes of the Antarctic moss ecomorphs, and in samples from Lviv,
rhizoid tubers were laid on elongated stolons of caulonema. Thus, protonemata
and shoots of B. pseudotriquetrum ecomorphs differently reacted to the
influence of gravity. Obviously, an adaptation to the conditions of the short
vegetative season in Antarctica contributed to increased gravisensity of moss
gametophores, which made it possible to provide energy rapid vegetative
reproduction by tubers.Thus, important gravireactions were formed in B.
pseudotriquetrum under the influence of Antarctica climatic conditions as a
fitness for moss survival and propagation. We note the importance of using
Antarctic moss specimens to understand gravisensitivity of bryophytes, in
particular the impact of gravity on their vegetative reproduction.

The work has been performed in the framework of the Special Complex
Program of the National Academy of Sciences of Ukraine on Scientific Space
Research in 2018-2022 years.
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VY ¢eHOTHIII POCINH BaXJIHBOIO (GOPMOIO POCTY € TPOMI3MH, SIKi y
Oe3mepepBHOMY TpaBiTAIliifHOMY MOJi 3a0€3MEUyIOTh OPIEHTAII0 OpraHiB y
NPOCTOpI  3aBISIKM 3[AaTHOCTI POCIMH OO CHPUHHATTSA TpaBiCTHMYNy i
TPaBITPOMHOMY poOCTy. bpioditn € MomenbHHM O0’€KTOM Y IOCITIKEHHAX
TPaBIYyTIMBOCTI Ta CrIeU(IYHOCTI TpaBipeakuiii Ha Pi3HUX CTAMiIX OHTOTEHE3Y
(HemkiB Ta iH., 2009; Kordyum, 2014; JloGaueBcrka Ta iH., 2017). Lupoxi
apeayld MOXOIOAIOHHX YTBOPWJIMCS YHACHIAOK (DEHOTHITHOI IUIACTHYHOCTI,
30KpeMa TpaBiTPOMI3MIB, pI3HOMAITTS SKUX PO3BHHYJIOCS B3AJISKHO BiJ
KITIMaTUYHAX Ta CTPECOBHX YMOB HPHPOIHOTrO cepemoBumia. Jlms Oaratbox
BUJIIB MOXIB 3 BEpXIBKOBHM THUIIOM POCTy BH3HA4yeHa y4acTh IpaBitamii y
nubepeniiarii Ta mopdorenesi kinitur (Demkiv et al., 2003; Cove et al., 2006;
Xopkasiis Ta in., 2017; Braun et al., 2018). BecranosieHo BupocneudiaHicTs
TPaBITPOII3MY, IO 3MIHIOETHCS 3aJIE)KHO BiJl €KOJOTIYHUX (PAKTOPIB i KHUTTEBOT
cTparerii By MOXiB. MeTa MpoBEeIeHUX JOCITIPKEHb — BU3HAYHUTH I'PpaBipeakiii
MOXIB 3 AHTapKTHKH Ha Pi3HHX CTafisX po3BUTKY ramerodiry. [lopiBHAIBHUI
aHaNli3 MOJSPU3YIOYOro BIUIMBY TIpaBiTallii Ha pOCTOBI peakwil opraHiB
rameto(iTy IPOBOIMIN y 5 BUAIB MOXIB, 310paHnX y AHTapKTHUIl Ta MOMIpHHX
KiIiMaTHuHKUX yMmoBax JIbBiBchKOi 00J1.: Sanionia georgicouncinata, Wanstorfia
fontinaliopsis, Pohlia nutans, Bryum argenteum Tta B. pseudotriquetrum.
JlaGopatopHy KyIbTypy 3pa3KiB MOXiB OTPUMYBAJH percHepamiclo MaroHiB Ha
CBITJII Ha arapm3oBaHOMY cepeloBHIII KHOma y rOpH30HTAIBFHO PO3MIIIEHHX
gamkax [lerpi. [nsg rpaBiCTHMYJSMii MPOTOHEMY 1 JIMCTOCTEONOBI MaroHU
MEepEeHOCHIIHN 31 CBiTNIA y TeMpsBYy Ha cepefosumie 3 0,2 % TIIOK03010 y YaIIKH,
SIKI CTaBHJIM BepTHKaJbHO. [lonmspu3yrounii BIUIMB TpaBiTamiitnol cumm (1g) Ha
POCTOBI peakiil BU3HAYAIM 3a OPIEHTALIEI0 POCTY OpraHiB rameTodiry o010
BEKTOpa rpapiTailii. BuzHaueHo, 110 CHITBHOI OCOOJHUBICTIO aHTAPKTHYHUX
BH/IB MOXIB € BHIIAa IPaBidyTIUBICTh raMeTo(opiB, a He MPOTOHEMH. 3a3BHYA
Ui 0araTboX MOXIB TpPaBiUyTJIMBOIO € IOBEHITbHA XJIOPOHEMHA CTasis
MPOTOHEMH, TONi SK MAaroHM MOXYTh 1 HE NPOSBIATH TIpaBipeakmii. Y
naboparopHiii kynsTypi B. pseudotriquetrum 3 o. Tamiumes y AHTapkTHI
rpaBivuyTIMBIME OYJM IaroHu, a y KyJbTypi 3 okonuip JIbBOBa TPaBiTPOIHO
pocia mpoTOHEMa, a MaroHW MEHIIE pearyBajd Ha 3MiHy BEKTOpa rpasiTarii.
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MMicns rpaBicTumyisamii depe3 15-20 pHIB Ha CBiTJII B Ma3yXax JIHCTKIB
AHTAPKTUYHOI €KOMOP(H MOXY YTBOPIOBAJIMCS YHUCIICHHI PU30iaHI Oynp00UKH, a
y JIbBIBCBKOI — BOHM 3aKJIQJalMCs Ha BHJOBKCHHX KayJOHEMHHX CTOJIOHAX
nporonemu. OTke, mpoToHeMa ¥ maronu exomopd B. pseudotriquetrum mo-
pizHOMYy pearyBaJid Ha BIUIMB TIpaBitamii. O4eBHIHO, ajanTamis IO YMOB
KOPOTKOTO  BETETallifHOTO Tepiofy AHTapKTHKU CIpHsiIa IiABHIICHHIO
IpaBidyTINBOCTI raMeTo(opiB MOXY, IO Jajo 3MOTY €HEePreTHYHO 3a0e3MeInTH
IIBU/IKE BeTeTaTUBHE PO3MHOKEHHs Oynbp0oukamu. TakuM YMHOM, IIiJ] BIUDIHBOM
KIIMaTHYHHX YyMOB AHTapKkTHKH y B. pseudotriquetrum chopmyBanucs Baxiugi
rpaBipeakuii K IPHUCTOCYBAaHHSA JUI BIDKMBAHHA # IIOIIMPEHHS MOXY.
BigzHaummo, 10 BUKOPHCTaHHS 3pa3KiB MOXiB AHTAPKTHKH € BaroMuM
JOMOBHEHHSAM Yy JOCTIDKEHHSIX TIpaBiUyTIMBOCTI Ta BIUIMBY TIpaBiTalii Ha
BEereTaTHBHE PO3MHOKEHHS MOXIB.

PobGora BukoHana B pamkax IlinpoBoi KOMIIIEKCHOI Tporpamu
HanionaneHoi akaneMii Hayk YKpaiHM 3 HayKOBHX KOCMIYHHX JOCIHi/KEHb Ha
2018-2022 pp.

UDC 579.22+579.26+579.8
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A collection of microorganisms (more than 300 isolates) were isolated
from various biotopes of the Vecherniy region (S67°39° E46°10°) of the Tala
Hills oasis. They were isolated from snow cover, water and bottom sediments of
freshwater bodies, endolitic and hypolithic soils, soils with a high content of oil
products, penguin and seal remains, starfish shells and hedgehogs.

Of the two “green snow” samples, 45 strains of heterotrophic bacteria
were isolated, which were identified based on the analysis of 16S rDNA genes.
The isolated bacteria belonged to the genus Arthrobacter, Cryobacterium,
Leifsonia, Polaromonas, Pseudomonas, Psychrobacter, Salinibacterium,
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Rhodococcus. Microorganisms were screened for an ability to produce enzymes,
which have a potential to be used in biotechnology. Many of these have been
found to have proteolytic, amylolytic, cellulolytic,c, DNAse and lipolytic
activities. In addition, one strain Pseudomonas veronii was an overproducer of
the extracellular polysaccharide, whose chemical formula is to be determined.

The analysis of the systematic position of microorganisms isolated from
freshwater temporary reservoirs of the coastal part of the Vecherniy region was
carried out. A total of 33 isolates of heterotrophic bacteria were characterized.
Representatives of 4 types of bacteria were identified among these bacteria by
analyzing the nucleotide sequences of the 16S rDNA genes: Proteobacteria (19
isolates), Actinobacteria (6 isolates), Firmicutes (5 isolates) and only one isolate
of the Bacteroidetes class. Five isolates showed active production of carotenoid
pigments. They belonged to the species Agrococcus jenensis, Leifsonia rubra,
Flavobacterium degerlachei, Arthrobacter agilis and Arthrobacter alpinus. The
primary HPLC analysis of pigment for cell extracts Arthrobacter alpinus and
Arthrobacter agilis isolates indicates the presence of carotenoids — probably
neurosporen and spiriloxanthin. During the study, infrared spectra were obtained
and processed for all studied microorganisms. We have discovered the ability of
some members of the genus Pseudomonas to accumulate lipids during growth in
a medium, which was determined by the presence of characteristic peaks in the
spectrogram.

It was determined the nucleotide sequence of the genome of one strain of
yeast (Glaciozyma antarctica) and 7 strains of bacteria of different taxonomic
groups (Pseudomonas guineae, Pseudomonas lundensis, Pseudomonas sp.,
Leifsonia  rubra, Sporosarcina  psychrophila, Carnobacterium  sp.,
Porphyrobacter sanguineus). The genomes are analyzed on the basis of the
previously studied physiological and biochemical characteristics of these
microorganisms. Metagenomic studies of samples from different biotopes
(water, snow, soil) are also conducted. Bacteria with high antimicrobial activity
were isolated. Currently, this work is carried out with two isolates of Bacillus
mojavensis, exhibiting high activity against phytopathogenic bacteria and fungi.
These strains are perspective for the creation of a biological preparation on their
basis for the protection of crops against diseases at low temperatures.
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Antarctic is the coldest continent on the Earth, and its unique
environment and species that inhabit it is of particular interest because it is still
terra incognita. The reasons for unequalled success of Deschampsia antarctica
Desv. (Poaceae), the dominant taxon of vascular plants of Antarctic, still remain
unknown. One of its explanations may be the mechanisms of genomic variation,
which can provide increasing diversity and consequently increase survival
potential of populations under adverse conditions. Therefore, the aim of our
research was to explore alterations in D. antarctica genome both at the
chromosomal and molecular levels.

The study of individual plants from the island populations from the
Argentine archipelago region of Maritime Antarctic revealed that most of them
were diploids with 26 chromosomes. Meanwhile, new forms of chromosomal
polymorphism were found for this species: hypotriploid (2n=36-39) and plant
with B chromosomes (2n=26+0-3B). Results of FISH analysis revealed that
genotypes with different chromosome numbers differed in the number of 5S
rDNA and 35S rDNA loci (Amosova et al., 2015; Navrotska et al., 2018).

Molecular genetic analysis performed using ISSR- and IRAP-markers
demonstrated the low level of genetic variation of plants in the region. Genetic
distances between plants with different chromosome numbers does not fall
within the range of distances between the diploids only.

The presence of plants with atypical chromosome numbers in the
Maritime Antarctic populations can be a manifestation of microevolutionary
processes on the edge of the range of D. antarctica. It is still unknown whether
the detected changes in chromosome number have adaptive value. Clarification
of this issue requires additional research on a larger sample of plants. Taking
into account comparable molecular genetic differences between such
chromosomal forms and the rest of the plants, it seems that the period of their
existence is not sufficient for the formation of new races or cytotypes.
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OLIHKA T'EHOMHOiI MIHJIABOCTI DESCHAMPSIA ANTARCTICA
E. DESV. HA KPAIO APEAJIY B MOPCBKIU AHTAPKTHUIIIL

. Haspouvka, I. Andpecs, B. Kynax

ITncmumym monexynsproi 6ionoeii i eenemuxu HAH Yxpainu, m. Kuis, Yxpaina,
d.o.navrotska@imbg.org.ua

AHTapKTHKa — HaWXONOAHIINI KOHTHHEHT Ha 3emii, a ii yHiKaJIbHE
CepeIoBHIIC 1 KUBI OPraHi3MHU HPEACTABISAIOTH OCOONMBHHA iHTEpEC, OCKUTBKH
BCE M€ € MalOJOCH/UKEHUMH. [IpHYMHU HENepeBepIIeHOro  YCIHiXy
Deschampsia antarctica Desv. (Poaceae), JOMiHYHOYOr0 TakCOHY CYAMHHHX
POCIHH AHTapKTHKH, 10CI 3aJIMIIAIOTHECS HeBinoMUME. OJTHUM 3 HOT0 HOSICHEHb
MOXYTh OyTH MEXaHi3MH I€HOMHOI MiHJIHMBOCTI, aKTHBAIlisl KUX i BILTUBOM
HECTIPUATIMBUX YMOB Ha Kparo apeaiy 3abe3nedye IMiABUIICHHS Pi3HOMAHITTA i,
TaKUM YHHOM, 30UIBLICHHS MOTEHIIady BIKHBAaHHS momyisinii. Tomy meToro
HAIUX JIOCTIPKeHb OyJio BHBUMTH MiHIMBICTE Tenomy D. antarctica wa
XPOMOCOMHOMY Ta MOJIEKYJISIPHO-TEHETUIHOMY PiBHSX.

JlocTiDKeHHST POCIIMH 3 OCTPIBHUX IMOIYIIIIH perioHy ApreHTHHCBKHX
ocTpoBiB Mopcbkoi AHTapKTHKH MOKa3ajo, M0 OUIBLICTE 3 HHX OyIu
MUIoinaMu 3 26 xpomocoMamu. BomHowac Oynu BHSBICHI HOBI IS I[BOTO
BUy XpOMOCOMHi ¢opmu: rinorpuruioin (2n=36-39) Ta pociauHa 3
IOJaTKOBUMHU B-xpomocomamu (2n=26+0-3B). Pesynpratn FISH anamizy
BCTaHOBWIM, II0 TCHOTHNH 3 PI3HUM YHCIOM XPOMOCOM BiJpi3HSAIOTBCS 32
gucnom caiftiB 5S p/IHK ta 35S p/IHK (Amosova et al., 2015; Navrotska et al.,
2018).

MorekynsipHO-TeHETUYHUI aHami3 3 BukopuctanHsM ISSR- i IRAP-
MapKepiB I0Ka3aB HU3bKHMH PiBEHb M€HETHYHOI MIHJIMBOCTI POCIMH B PErioHi.
I'eHeTH4HI TUCTAHIT MiJK POCIIHAMH 3 PI3HUM YHCIIOM XPOMOCOM HE BHXOIUIIH
3a MEXI Jliara3oHy BiIMIHHOCTEH MiX THUITIOTIaMH.

HasBHicTE pociuH i3 HETHIIOBHM HAO0OPOM XPOMOCOM B TOMYJIAIMIAX 3
Mopcbkoi AHTapKTHKH MOXe OyTH MPOSIBOM MIKPOEBOIIOIIHHUX MPOIECiB Ha
kpato apeary D. antarctica. TToku 1m0 HEBiJOMO, YM MAlOTh BHSBICHI 3MiHH
gycia XpOMOCOM aJaNTHBHE 3HAYCHHS. 3’SCYBaHHS IIHOTO IMHUTAHHS TMOTpelye
OJATKOBUX JIOCTI[UKEHb Ha Oumbmiii BuOipmi pocnuH.  BpaxoByroun
MOPIBHIOBaHI MOJICKYJSIPHO-TCHETUYHI BIIMIHHOCTI LIMX XPOMOCOMHHUX (hopM
Bil PEIITH pPOCIHMH, 4Yac TXHBOTO ICHYBaHHSI 3[a€ThCS HENOCTATHIM IS
(dhopMyBaHHS HOBUX pac ab0 LUTOTHIIIB.
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VERNADSKY STATION TO TRACK ECOSYSTEM DYNAMICS
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Science of Ukraine, Kyiv, Ukraine, mawwwa88@gmail.com
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Sea, Ministry of Ecology and Natural Resources of Ukraine, Odesa, Ukraine

The West Antarctic Peninsula, including the water area of Argentine
islands is known to be a region of high climatic sensitivity (Hendry et al. 2018).
Therefore, it has gained great research interest and has been a subject for long-
term observational studies of ecosystem dynamics, such as Rothera Time Series
(RaTS) and Palmer Long-Term Ecological Research (PAL-LTER), which
address physical oceanography, sea ice and climate studies, phytoplankton and
zooplankton dynamics, microbial ecology and biogeochemistry, foodweb
structure modeling, seabird and marine mammal’s population dynamics (Li et al.
2016, Henley et al. 2019). However, important gaps in understanding the
dynamics of biogeochemical cycles shaping food web structure under the
influence of climate change and human impact still exist and they can be filled
in by the high-resolution long-term regional studies (Hendry et al. 2018).

Therefore, marine monitoring program focusing on phytoplankton and
bacterioplankton dynamics and biogeochemical cycles has been launched on
Akademik Vernadsky station during the 2018/19 summer season. The
monitoring polygon includes 6 regular sampling points located within the water
area of Galindez Island: 2 in Penola Strait, 2 in Meek Channel and 2 in Skua
Creek. The water was sampled weekly at all points and the following parameters
were measured by CTD probe: temperature, salinity, chlorophyll (fluorescence),
dissolved oxygen. Water samples were collected at two sampling layers: surface
and chlorophyll maximum (determined by CTD probe) and processed for
bacterioplankton and phytoplankton sampling and chemical measurements
(NO2, NOs, NH4, PO4, Si and Fe). We have observed 2 phytoplankton bloom
events with varying intensity during the sampling period and managed to follow
them from the initial stage to the collapse. The temperature varied in the range
of -1,07°C — 0,91°C for the surface layer and in the range of -0,8°C - 0,7°C for
the deep chlorophyll maximum (DCM) with the lowest values corresponding to
the highest Chla (2,2 pg/l and 16,7 pg/l respectively). Dissolved oxygen
saturation corresponded to Chla values and was the highest at DCM reaching
100%, which reflects high phytoplankton activity. Generally, the intensity of
bloom was higher at the offshore stations than at the coastal stations. Taking into
account the observed variation in water physical parameters we hypothesize
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different phytoplankton and bacterioplankton community structure, both in
terms of taxonomy and in terms of functional activity. The next step is planned
to be molecular identification of microbial communities and morphotaxonomic
identification of phytoplankton communities. This approach will allow for
tracking microbial and phytoplankton community dynamics with the goal to
estimate its response and feedback to climate change processes in the region.

We have also developed standardized monitoring protocols that will
contribute to sustainability of marine monitoring at Akademik Vernadsky station
and will become the basis for collecting high-quality data. Such approach will
insure that our data will be comparable with the data collected in the course of
other monitoring programs with the potential to be incorporated in ecosystem
modelling.

UDC 579.266
BACTERIAL DIVERSITY IN RHIZOSPHERE SOIL FROM
DESCHAMPSIA ANTARCTICA E. DESV. OF GALINDEZ (AKADEMIK
VERNADSKY STATION) AND ANVERS ISLANDS (PALMER
STATION)

le. Prekrasna, M. Pavlovska, I. Parnikoza, E. Dykyi

IState Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine, preckrasna@gmail.com

Deschampsia antarctica is one of the two vascular plants resisting
severe conditions of maritime Antarctic, while the mechanisms of its adaptation
are still debated. Microorganisms in rhizosphere soil have a significant role in
plants™ adaptation and distribution especially in harsh environmental conditions.
The aim of the study is assessment of bacterial diversity from rhizosphere of
Deschampsia antarctica using metagenomics sequencing.

Eighteen rhizosphere samples were collected during 23 Ukrainian
Antarctic expedition in February 2018 within the populations of D. antarctica on
Galindez Island (Vernadsky Station, Ukraine) and Anvers Island (Palmer
Station, USA). Rhizosphere of Deschampsia cespitosa (L.) P. Beauv. in Punta
Arenas (Chile) and rhizosphere of Colobanthus quitensis (Kunth) Bartl. on
Galindez Island were collected as controls. DNA was extracted from the
rhizosphere with Quick-DNA Fecal/Soil Microbe Kit (Zymo Research,
California, USA) according to the manufacturer’s protocol. Concentration of
DNA and 260/280 ratio was measured on Nanodrop ND 1000 (Thermo
Scientific, USA). Subsequent processing was subject to samples with sufficient
DNA concentration (<3.0 ng/ul) and quality (1.5 <260/280< 2.08). To estimate
taxonomic composition of microbial communities the V4 locus of 16S rRNA
was sequenced on Illumina MiSeq (lllumina, USA) with primers
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S-D-Bact-0341-b-S-17 and S-D-Bact-0785-a-A-21 in Molecular Research LP
(Mr.DNA, USA).

On the phylum level microorganisms inhabiting rhizosphere of D.
antarctica and D. cespitosa assembled similarly regardless of location. On the
contrary, rhizosphere from C. quitensis hosted totally different microbial
community outcompeted by Actinobacteria. This may indicate the impact of
plant genus on the microbial community assemblage in the rhizosphere. Yet, the
microbial communities collected on Galindez, Island, Anvers Island and Punta
Arenas were dominated by Proteobacteria (28.0-57.5%) followed by
Bacteroidetes (13.3-33.5%), Actinobacteria (2.7-19.8%), Firmicutes (1.5-
13.8%), Cyanobacteria (0.4-17.7%) and Acidobacteria (0.2-17.7%).
Chloroflexi (0.4-8.1%), Verrucomicrobia (0.7-8.6%) and Gemmatimonadetes
(0.4-6.7%) were less abundant, but yet in sufficient quantity. High metabolic
versatility of Proteobacteria and ability to play diverse roles in the community
can be the reason of high distribution of this phylum. Cyanobacteria may play a
crucial role in barren soils by involving C and N in soil due to phototrophic and
nitrogen fixing activity. Aerobic and anaerobic heterotrophic bacteria were the
most taxonomically diverse and numerous part of the community, which
indicates the activity in decomposition of plant exudates and derivatives. The
obtained results are very intriguing and are going to be supplemented with data
on functional activity of prokaryotes.

UDC 599.51+599.53

FIRST EXPERIENCE OF CETACEAN PHOTO-IDENTIFICATION
STUDIES BASED AT AKADEMIK VERNADSKY STATION (WATERS
OF ARGENTINE ISLANDS AND ADJACENT AREAS OF THE WEST
ANTARCTICA)

O. Savenko!?, D. Litvinov!

IState Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

2Scientific Research Institution Ukrainian Scientific Centre of Ecology of the
Sea, Ministry of Ecology and Natural Resources of Ukraine, Odesa, Ukraine,
0.v.savenko@gmail.com

The method of studying individual whales by photographing distinctive
body parts is commonly used for investigating the movements and population
structure of different cetacean species. The purpose of the present study was to
initiate long-term research of cetaceans using photo-identification method in the
area of Akademik Vernadsky Station. From 22 January to 7 April 2019 we
conducted 35 cruises using boats (zodiacs; 31), and sailing yachts (4). The total
length of the cruises was 1520 km (1260 km by zodiacs). The length of the trips
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was 2-110 km (average — 43 km). The main locations were Penola Strait and
French Passage. Cetaceans were encountered during 30 of 35 cruises (86 %). A
total of 170 cetacean sightings were documented: 162 groups of humpback
whales (Megaptera novaeangliae; HW), and 8 groups of the Antarctic minke
whales (Balaenoptera bonaerensis; AMW). Information on the spatial
distribution, population structure, and behavior of both species were collected.
Groups of HW consisted of 1-4 specimens (Med=2), AMW — 1-3 (Med=1,5).
Some groups of HW were observed in gatherings of 6 to 20 whales. We
regularly encountered females with calves. A total of 9574 photographs of
whales were collected as well as audio- and video recordings. The unique
markings and shape of the ventral side of the flukes of a HW, and back and
dorsal fins of AMW were used to identify individuals. A total of 94 individual
whales were identified — 87 HW, and 7 AMW. There were 6 HW re-sighted in
less than 11 days, and 1 individual was re-sighted in 38 days. Photos were
compiled into catalogs, and will be used for investigating the movements and
population structure of the whales utilizing the waters of Antarctic Peninsula
through comparison of catalogs from across the Southern Hemisphere. We
collected water samples near the gatherings of whales to study marine ecosystem
on their feeding grounds (using eDNA methods), and also for studies of their
population genetics. It is important to collect blubber and skin biopsy samples
from identified whales for population structure and other studies. The waters of
West Antarctica are very important for studying cetaceans in rapidly changing
marine environment. Long-term studies are required for understanding of the
movements and population dynamics of cetaceans.
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MNEPIINIT  JOCBIJA JOCJHIUKEHb KHUTOMOAIBHUX I3
3ACTOCYBAHHSIM METOAY ®OTO-IAEHTH®IKALI B PAWOHI
CTAHIII «AKAJIEMIK BEPHAJCBKHIl» (APTEHTHHCBKI
OCTPOBH TA IIPWIETJII PAOHM 3AXITHOI AHTAPKTHKH)

O. Cagenxo?, JI. Jlimginog*
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2HITY «Yipaincokuti naykosuil yenmp exonozii mopsy, Minicmepcmeo exonozii
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InpuBinyansHa oro-ineHTudikaiis 0OCOOMH € 3araabHONPUIHATHM
METOIOM  JOCTI/DKeHb  IOMYJsLiii  KUTONOAIOHUX, SIKMH  MepeayciMm
3aCTOCOBYETHCSl [UIsl BUBUCHHs Mirpamiii Ta MOMyJIALiHHOI CTPYKTYpU BHIIB.
Hamoro meToro Oyno iHII[ifOBaTH BUBYEHHS KHUTOMOJIOHUX i3 3aCTOCYBaHHSIM
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Metony (oro-ineHTHdiKamii B paMKax OiONOTIYHHX JOCHTIDKEHb, SIKi
BUKOHYIOTbCSI Ha cTaHLil «Axanemik Bepraacekuii». 3 22 ciyHsg mo 7 KBiTHS
2019 poxky Oyno 3aiiicHeno 35 peliciB Ha YoBHax (3oaiakax) — 31, Ta sxrax — 4.
3aranpHa OBXKHHA NepexoliB ckiaiga 1520 kM (3 Hux 1260 kM Ha 307iaKax).
Haii6inpIn iHTEHCHMBHO IOCTIIKEHHS BHUKOHYBAaJIM B JIIOTOMY — 665 KM 1 B
oepesni — 613 kM. [IporspkHicTh mepexoxiB craHoBwia Bifg 2 o 110 xM (B
cepeqaboMy — 43 kM). OCHOBHHMH paliOHaMH JIOCIHIUKEHb OyJM akBaTopil
nporoku Ilenomu ta ®panmysekoi npotoku. B 30 3 35 cnocrepexens (86 %)
OyJio BigMideHO KHUTOMOMIOHMX. BoHHM Oynu mpejcTaBHUKAMH JBOX HaWOLIBII
MOIIMPEHUX B palioHI AHTApKTUYHOTO IIBOCTPOBA BHIIB: KHUTiB-TOpOauiB
(Megaptera novaeangliae) — 162 rpymu, Ta cMyradiB aHTapKTHYHHX — 8 TpyIl
(Balaenoptera bonaerensis). Mu 36upanu JaHi Ipo MPOCTOPOBHN PO3MOIL,
MOMYJISIIHHY CTPYKTYpY 1 moBemiHKy o0ox BuziB. Po3mipu rpyn ropbGaui
cranoBwn 1-4 ocoounu (Med=2), a rpynu cMyrauiB ckiaagamuch 3 1-3 ocooux
(Med=1,5). B okxpemi IHI MM CIOCTepirajiu rpymu rop6adiB y CKYIMYEHHSIX
3arajbHOI0 YHCENbHICTIO Big 6 mo 20 ocobmH. Hamm perymsipHo Bixmivaauch
camuni 3 auTHHYatamu. Bymo 3poGmeno 9574 ¢otorpadii kuTonmomiOHUX Ta
3MIHCHEHO CYNpOBIMHI aynmio- Ta BiZeo3amUCH. YHIKalIbHI 0cOOIMBOCTI
3abapBieHHA Ta (HOpPMH XBOCTOBOTO IUIaBUsi rop0OadiB, a TaKOX CIHHH 1
CIIMHHOTO  IUIaBLS  CMyradiB  aHTApPKTUYHHX  BHUKOPUCTOBYBAIM IS
inenTudikanii ocodbun. byno izenTudikoBano 94 ocobunu kutiB — 87 ropbadis i
7 cmyradiB aHTapkTHYHUX. Jleski ocoOuHM ropOadiB 3ycrTpivamucs aBidi — 6
KUTIB OynH BigMiueHi MOBTOpHO mpoTsroMm 11 mHiB 3 mepmoi peecrpamii i 1
ocobuHy croctepirann uepe3 38 nuiB. Potorpadii Oynm ynopsaxoBaHi B
KaTaJoOT¥ 1 HUIIXOM HOPIBHSHHS 3 IHIIMMHM KaTtajoramu KuTiB IliBneHHOT
miBKyJi OyoyTh 3aCTOCOBaHI IUIA AOCHIKCHHS TIEPEMIIeHb 1 TMOMyISiitHOT
CTPYKTYpH KHTIB, SKi BHKOPHCTOBYIOTH BOIM AHTapKTHYHOTO IMiBOCTPOBA.
OxkpiM Toro, 6a3a JaHNX aKTHBHO HANOBHIOETHCS (oTorpadisMu, sKi HATAIOTH
BiJBiyBaui CTaHIii — po3moyara CIIBIpans 3 TYPUCTHYHHMH KOMIIAHIsIMH,
SXTCMEHaMH 1 HAayKOBIIMH 3 IHINMX KpaiH. B MiCIPIX CKym4eHb i )KHMBICHHS
KHTIB MU BiOMpamu 3pa3kd BOAM 3 METOK JOCHIDKCHHS TMOMYyJIAIiifHOT
TEHETUKH KHUTIB Ta MOPCBKOi EKOCHCTEMH, B SIKii BOHM MENIKAIOTh, 3a
JIOTIOMOTOI0 MOJICKYJIAPHO-TeHETHUHHUX MeToiB (Meton mocmimkenus «JIHK 3
JIOBKUUIS»). BaxnmuBo Takox 3ailicHIOBaTH Bimdip Oiomcii (3paskiB mKipu i
KHPY) BiI 1IEHTH(IKOBAHUX OCOOWH IS TOCIiIKEHB MOMYJISMIHHOI CTPYKTYpH
Ta IHIIMX AaCIEKTiB €KOJIOTii IHUX BHUIB. Boam ApPreHTWHCHKHX OCTPOBIB Ta
MIPWIETTINX paioHiB 3aXigHOI AHTApKTHUKH € Iy)K€ BaXIHMBUMH JUI BHBUCHHS
KHTOIIOIOHUX B MOPCBHKOMY CEpEIOBHINI, SKE IIBUAKO 3MiHIOETbCs. [lms
PO3YMiHHS TUHAMIKHU TOMYJISILIN KUTOMOAIOHMX HEOOXiJHO, 1100 3aro4aTKOBaHi
JOCIIIJDKEHHST TPOIOBIKYBANNCS Ta OyJIH PEryISIPHUMH i JOBFOCTPOKOBHMH.
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THE BRYOPHYTE DIVERSITY OF MOSS TURF SUBFORMATION
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The Galindez Island is one of the largest islands of the Argentine
Archipelago within the Wilhelm Archipelago in the west coast of the Antarctic
Peninsula. The Argentine Islands characterized by relatively rich terrestrial
vegetation compared to the other regions of the maritime Antarctic. The moss
turf subformation (moss peat banks) are one of characteristic and unique
terrestrial formations of Antarctic. Such plant communities are dominated by
turf-forming mosses which can develop only in specific conditions. All
relatively large fragments of moss turf subformation were mapped and studied
during the terrestrial vegetation survey on the Galindez Island. In 2015/2016 the
bryophytes samples from 40 moss peat banks of the Island were collected. In
preliminary results 20 species of bryophytes (4 liverworts and 16 moss) were
recorded, which is 38% of total bryophytes diversity of the Argentine Islands
region. The most common species was Polytrichum strictum Brid. that was
recorded in all samples and formed the base of each moss bank. Chorisodontium
aciphyllum (Hook.f. & Wilson) Broth. the second moss able to turf-forming was
less numerous and occurred in 23 moss banks only, usually lower coverage (<1-
20%). Furthermore, the most common components of moss banks were mosses
Sanionia georgicouncinata (Miill. Hal.) Ochyra & Hedenis (mainly in gaps
between P. strictum cushions), Pohlia nutans (Hedw.) Lindb. (together with
P. strictum cushions) and liverworts Cephaloziella varians (Gottsche) Steph.
and Barbilophozia hatcheri (A. Evans) Loeske (in sheltered places). The other
bryophytes presented random distribution patterns. Significant area of moss
bank can be incrusted by lichens- 1-100%.

Recognition of species diversity, characteristics (percent of
alive/dead/incrusted mosses) of studied moss banks will provide possibility for
monitoring of the climate changes and anthropogenic impact on Antarctic
ecosystems in the future.
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PIBHOMAHITTS MOXONOAIBHUX CYB®OPMAIIII
TOP®’STHUCTUX MOXIB OCTPOBA TAJIHAE3 (APTEHTHHCBKI
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OctpiB Taminges € ogHMM 3 HAMOUIPIIMX OCTPOBIB apximenary
ApPreHTHHCBKHX OCTPOBIB B MeXax apximemary Bimerenpma 3axigHoro
y30eperoKs AHTapKTHYHOTO MBOCTPOBA. ApTreHTHHCBKI OCTPOBH
XapaKTEePU3YIOThCS MOPIBHSAHO 0araTor POCIUHHICTIO B MOPIBHSHHI JO 1HIIHX
perioHiB  AHTapKTHIW. YTPYNOBaHHA TOpd SHUCTUX MOXiB (moss turf
subformation) abo MoxoBi Topd’sHHCTI OaHKH OJHE 3 XapaKTCPHHX Ta
YHIKQJIBHUX YIpylnoBaHb AHTapkTHku. lle pociuHHe yrpymoBaHHS 3
JIOMiHYBaHHSM TOP(]-(HOPMYIOUHNX MOXIB PO3BHUBAETHCA Y CIIEIU(DIYHUX YMOBaX.
Yci mopiBHAHO-BENUKI (pparMeHTH LBOTO YTPYHOBaHHSA OynM KapToBaHI Ta
JOCIHI/KEHI B MpOIleci BUBYEHHS HAa36MHOI POCIMHHOCTI ocTpoBa ['aminmes. B
ce3oH 2015/16 3pa3ku MoxonoaiOHux Oynu BigibpaHi 3 KOKHOTO 3 40 MOXOBHX
6ankiB octpoBa. [TomepenHi pe3yabTaTH JOCTIIKEHHS CBIIYaTh MPO HASIBHICTH
20 BuaiB MoxomnoaioHux (4 BuaM NeYiHOYHUKIB Ta 16 MOXiB), mo ckianae 38%
3aralbHOTO PI3HOMAHITTS pailoHy ApPreHTHMHCBKUX OCTpoBiB. HaiiOinbim
3BuyaiiHuM BuzgoMm Oye Polytrichum strictum Brid., skuii Bimmivenuit y Bcix
mpobax 1 CKIagae OCHOBY KOXHOro MoxoBoro Oanky. Chorisodontium
aciphyllum (Hook.f. & Wilson) Broth. - mpyruii mMox, mig KypTHHAMH SKOTO
BigKIamaeTbcss TOpd, MpoTe BIH MEHII MOIIMPEHHH 1 3ycTpidaerbes y 23
MOXOBHX OaHKaX, 3a3BHYail, Mal4d HeBeluKy 49actky (<1-20%). 3 inmux
HAMOUTHII TOMIMPEHUX KOMIOHEHTIB MOXOBHX OaHKIB CJiJl BIAMITHTH MOX
Sanionia georgicouncinata (Miill. Hal.) Ochyra & Hedenids (rosioBauM uuHOM,
y mpomikkax Mix KypruHamu P.strictum), Pohlia nutans (Hedw.) Lindb.
(pasom 3 kypruHamu  P.strictum) Tta neuinounuku Cephaloziella
varians (Gottsche) Steph. Tta Barbilophozia hatcheri (A. Evans) Loeske (B
3aXHIICHUX MICIIX). [HIII MOXOMOMIOHI TPHCYTHI B YacTHHI aHATi30BAaHHX
MoxoBHX OankiB. CyTTeBa Inroma MOXOBUX OaHKIB MOKe OyTH IHKpyCTOBaHa
mumraiiankaMu - 1-100%. OmniHka BHIOBOTO PI3HOMAHITTS, XapaKTEPHCTHK
(BIICOTOK >KHBOTO/MEPTBOTO/IHKPYCTOBAHOTO MOXY) JOCTIDKYBAaHHX MOXOBUX
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0aHKIB  HAJAaCTh MOXJIUBICTH ~ MOHITOPHHTY  KJIIMAaTHYHMX 3MIH Ta
AQHTPOIIOTEHHOT'O BIUIMBY Ha aHTAPKTHYHI €KOCHCTEMH B Maiil0yTHbOMY.

UDC 597.2/5(1-923)

DIET AND PHENOLOGICAL CHANGES OF BIOLOGICAL
CHARACTERISTICS OF NOTOTHENIA CORIICEPS IN THE
ARGENTINE ISLANDS REGION

A. Zinkovskyi, V. Alexandrov, V. Trokhymets

Taras Shevchenko National University, ESC Institute of Biology and Medicine,
Kyiv, Ukraine, zinkovskiy.artom@gmail.com

Black rockcod Notothenia coriiceps (Richardson, 1844) is one of the
most common species of Antarctica coast and nearest islands. However, the
study of this species is limited to almost exclusively the northern part of the
Antarctic Peninsula. Our goal was to study the nutritional characteristics and
seasonal changes of the biological characteristics of N. coriiceps of the
Argentine Islands coast. The material was collected during the XIII Ukrainian
Antarctic expedition (2008-09).

90 specimens of N. coriiceps (75% of the total catch) were caught during
the year, 89 of which were mature. The average length throughout the year was
27,5+0.4 cm (17.7-35.4 cm). In March and April, the average length was greater
than in other months.

The main diet components were algae (54.44%) and crustaceans
(70.00%). Among the algae there were representatives of the Bryophyta
(Desmarestia) and Rhodophyta (Mazzaella, Leptosomia and Kallymenia).
Among crustaceans most often met Amphipoda - 60,00% of individuals. Also,
there were representatives of the Euphazia, especially Euphausia superba. The
remnants of fish were found only 31.11%. There were remnants of gastropods,
mostly limpelt. The filling of the gastrointestinal tract during the year could be
estimated mainly in 2 (26,67%), 3 (28,89%) or 4 (24,44%) points. Less
commonly, individuals with a filling of 1 point (17.78%) and only 2 individuals
had an empty gastrointestinal tract. The average value of its index throughout
the year was 2.86 + 0.25 (0.07-11.28). The indicator has not changed during the
year. The presence of fatty deposits was estimated at 2 (44.94%) or 3 (33.71%)
points. No individuals with absent fatty deposits were recorded.

The majority of females had 2 degrees of gonads development. From the
second half of the Antarctic winter, samples with a 3rd degree of gonads
development appeared in the wounds, and in October and November there were
isolated cases with stage 4. For most of males, 1 stage of maturity of gonads is
characteristic (55.81%). With stage 2 there are less and only after July.
However, individuals with stage 3, 4, 5, and 6 also met during the year. This
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indicates that spawning occurred during the Antarctic winter. The significant
difference between the gonadosomatic indexes in the differnt month of catch
was not established for both sexes. The average value of body condition during
the year was 2.16+0.04 (0.19-3.0). The average value of the hepatosomatic index
during the year was 2.05+0.8 (0.92-8.19) (this high value was recorded in one
sample in April). Characteristics had changed during the year, but statistically
significant differences are established only between individual months.

The average value of the cardiosomatic index during the year was
0.142 + 0.004 (0.011-0.023). The average value of the splenosomatic index
during the year was 0.291 + 0.008 (0.116-0.483). These characteristics changed
slightly during the year.

In general, the biological characteristic of N. coriiceps in this region is
not significantly different from other regions of the Antarctic Peninsula.

Authors thank the State Institution National Antarctic Scientific Center,
Ministry of Education and Science of Ukraine for expeditions!

VIIK 597.2/5(1-923)

KUBJEHHA TA  ®EHOJOIIYHI 3MIHM  OCHOBHHUX
BIOJIOITYHNIX IIOKASHUKIB NOTOTHENIA CORIICEPS Y PAIOHI
APXIIIEJIAT'Y APTEHTUHCBKI OCTPOBU

A.B. 3inbroscokuil, B.B. Anexcanopos, B.M. Tpoxumeyw

HHI] «lncmumym  6ionocii ma meouyunuy Kuiscvkozo mayionanvHozo
yHigepcumemy imeni Tapaca Lllesuenxa, Kuis, VYkpaina,
zinkovskiy.artom@gmail.com

[MIupokonoba wotoreniss Notothenia coriiceps (Richardson, 1844) e
OIHMM 3 HaWOUIBLI MOMIMpPEHHX BHUIIB pHO Yy30epexoks AHTApKTUAM Ta
MPWISTAIOYMX  OcTpoBiB. OfHAK JOCTI/DKEHHS I[bOTO BHUJIY Ha ChOTOJHI
0OMEXyeThbCcsl Maibbke BHKIIIOUHO ITBHIYHOI YaCTHHOI AHTapKTHYHOTO
miBocTpoBa. Hamioro MeToro cTano JOCHiIKEHHS OCOONMBOCTEH >KHUBICHHS Ta
ce30HHMX 3MiH Oionmoriyamx mokasHukiB N. coriiceps ma y36epexiki
ApreHTHHCBKUX OCTpoBiB. Matepian Oymno 3i6pano min gac XIII Ykpaincekoi
aHTapkTHYHOI ekcnenuii (2008-09 pp.).

Beboro mpotsirom poky 6yio Bunosiaero 90 ocobun N. coriiceps (75%
BiJl 3araybHOTO ynoBy), 89 3 skux Oymm crareBos3pimmmu. CepenHs AOBXKHHA
HPOTIrOM BChOrO poKy craHoBuna 27, 5+0,4 cm (17,7-35,4 cm). B Gepesni ta
KBITHI cepe/iHs JOBKHHA Oyla OiIbIIOI0, HiXK B 1HII MiCSIIi.

OCHOBHIMH KOMITOHEHTaMH KHBIIEHHS Oymu Bomopocti (y 54.44%) ta
paxomoni6ni (y 70,00%). Cepex BomopocTel 3ycCTpidanmuch INPEeACTaBHUKA
6ypux (Desmarestia) ta wepBommx Bomopocteii (Mazzaella, Leptosomia Ta
Kallymenia). 3 pakomonibHux HafOimbLI YacTo 3yCTPIYaNUCh MPEICTABHUKH
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pisHoHOrHX — y 60,00% ocobuH. Tako 3yCTpidaauch 1 TNpPEACTaBHUKH
eydaysieBux, ocobnmmBo — Euphausia superba. 3amumku pub 3ycTpivanichk
mumme 'y 31,11%. 3ycTpidanuch pemTKHd 4epeBOHOTHX MOIIOCKIB, MEPEBaKHO
Jimnier. HarmoBHEHHICTh MITYHKOBO-KUIIKOBOTO TPAKTy HPOTATOM POKY MOXKHA
Oyno owuiHUTH TepeBaxHO y 2 (26,67%), 3 (28,89%) abo 4 (24,44%) OGanu.
Pigme 3ycrpivanmmuce ocobuHm i3 HamoBHeHHsAM 1 Gan (17.78%) Ta mume 2
0COOMHM Maiy ITyCTHil KHIIKOBO-ILTYHKOBHH TpakT. CepeqHe 3HAUSHHS HOTO
IHJIEKCYy MPOTSATOM BCHOTO pOKy ckmagaino 2,86+0,25 (0,07-11,28). Iporsrom
POKy ITOKa3HHWK He 3MiHIOBaBca. HasBHICTH *KHMpPOBHX BiJKIaaiB Oyna OIliHEHa
nepeBakHo y 2(44,94%) abo y 3 (33,71%) 6amu. He Oyno 3adikcoBaHo >x01HOT
0COOWHH 13 BiACYTHIMHU >KHUPOBUMH BiAKIaIaMH.

IlepeBakHa OiIBLIICTE CAMOK Majia 2 CTYIiHb PO3BUTKY I'OHAl. 3 Apyroi
MOJIOBUHM aHTAPKTUYHOI 3UMH y BHJIOBAX 3’SBISAIOTHCS OCOOWHH 3 3 CTYIECHEM
PO3BHUTKY TOHA, a y KOBTHI Ta JIUCTOMNAJi — OOJUHOKI BUIMIAJIKH 13 4 CTaJi€ro.
JIyis GinbIIOT YaCTHHY CaMIIiB XapakTepHuM € 1 cTtamis 3pinocti ronan (55,81%).
3i cramiero 2 3ycTpivaroThes pimmie i jume micns JunHs. OJHAaK MOOJAHHOKO
HPOTATrOM POKY 3yCTpiuanuch i ocodunu i3 cranisimu 3, 4, 5 ta 6. Lle Bkazye Ha
Te, IO HepecT BimOyBaBCs Mix 4ac aHTapKTHYHOI 3uMu. CyTT€BOi pi3HHII
3HAYCHHS TOHAJOCOMATHYHOTO 1HAEKCY B 3aJe)KHOCTI BiJ MicAlLls BUIOBY HE
BCTAHOBIICHO AT 000X CTaTeH.

CepenHe 3Ha4YCHHS BroJOBAaHOCTI MPOTATOM POKy ckiaaano 2,16+0,04
(0,19-3,0). Cepenne 3Ha4eHHSI reNaTOCOMATHYHOTO IHICKCY IPOTATOM POKY
cxagano 2,05+0,8 (0,92-8,19) (take BHCOKEe 3HaueHHS Oyno 3adikCoBaHO Yy
onHiel ocoOnHM B KBiTHi). [TOKa3HMKH 3MIHIOBAJIHCS HPOTSITOM POKY, OJHAK
CTaTHCTUYHO 3HAYyL[ BiIMIHHOCTI BCTaHOBJEHI JIMIIE MK OKPEMHMH
MICSAIIMU.

CepenHe 3HA4YeHHS KapZiOCOMATHYHOTO IHAEKCY MPOTATOM POKY
cximagano 0,142+0,004 (0,011-0,023). Cepenne 3Ha4YEHHS CIICHOCOMAaTHYHOTO
iHmeKkcy mpotsarom poky ckmagamo 0,291+0,008 (0,116-0,483). 1li moka3Huku
cy1ab0 3MiHIOBAJIMCh MPOTSTOM POKY.

3aranom, GiosoriuHa xapakrtepuctuka N. COriiCeps B 1poMy perioHi
CYTTEBO HE BIJPI3HAETHCSA BiJ IHIINX pErioHiB AHTapKTHYHOIO ITiBOCTPOBA.
ABTOpH IIKYIOTh JlepkaBHy ycTraHOBY HarioHaabHWMI aHTApKTHYHUNA HAyKOBHI
neatp MOH Ykpainu 3a mpoBeieHHs eKCIemii!

235



GEOSCIENCES
HAVYKH ITPO 3EMJIIO

UDC 551.14 : (550.814 : [629.783 : 525]) ] (99 -15)

MAPPING AND MORPHOLOGY OF ICE AND GEOLOGICAL
SURFACE OF ANTARCTIC PENINSULA

T.R. Greku

Institute of Geological Sciences, National Academy of Sciences of Ukraine,

Kyiv, Ukraine, threku@gmail.com

Ice coverage is a key factor not only from the point of view of
climatology, but also it substantially determines the topography of the visible
surface and the geological and geophysical characteristics of the solid shell of
the continent. Information on the volume and distribution of ice in Antarctica is
fundamental for prediction the of the ice stratum behavior, its contribution to
raising the ocean level and prediction the region evolution. The known Antarctic
landscape is the result of the interaction of climate events, erosion/accumulation
and tectonics.

Creation of topographic and bathymetric maps of the adjacent to the
Akademik Vernadsky station territories is one of the basic tasks of geological
and geophysical researches of Ukraine in Antarctica. Therefore, the purpose of
the work is to detail the topographical and structural-tectonic features of the
shelf and continental part of the Antarctic Peninsula near the Ukrainian
Antarctic station on the basis of the satellite observations, modern land and
marine data.

Data from the digital database BEDMAP2 (2013) was used as the source
material. Bedmap?2 is a electronic data product that is created in the Antarctic
region, south of 60° southwest, which characterizes the topography of the root
terrain geological environment, the topography of the visible ice surface and the
capacity of snow-ice cover. The subglacial topography and the ice coverage
topography in the Antarctic Peninsula area are created with a resolution of 1 km.

High refined data allowed to build maps of various detail (scale),
profiles, to obtain statistical data and perform a geomorphic (morphometric)
analysis for the entire Antarctic Peninsula, and more detail for the main blocks
(Gray Earth, Palmer Earth, Transitional Zones).

236




VJIK 551.14 : (550.814 : [629.783 : 525]) ] (99 -15)

KAPTYBAHHS 1 MOP®OJIOIIS JbOJAOBOI I TEOJIOITYHOI
IHOBEPXOHb AHTAPKTUYHOI'O INIBOCTPOBA

T.P. I'pexy

Inemumym 2eonoeiunux nayx HAH Ykpainu,; Kuis, Vkpaina, threku@gmail.com

JIbODIOBUI TIOKPUB MPENCTABIAETHCS KIIOYOBUM (DaKTOPOM HE TIIBKH 3
TOYKM 30pYy KJIIMaToJIorii, aje y BeJWKid Mipi BiH BU3Hauyae Tomorpadiro
BUAMMOI MOBEPXHi 1 TeoJoro-reoizuvHi XapaKTEPUCTHKUA TBEPAOi OOOIOHKU
KOHTHHEHTY. BiZoMocTi mpo oOcCsSr i po3momin JhoAy B AHTapKTHIN €
(yHIaMEHTAIBHUMH JUIsl IPOTHO3YBAaHHS ITOBEAIHKH JILOJOBOT TOBIII, 1l BHECKY
B HiJBHIIEHHs piBHS CBITOBOrO OKeaHy 1 NMPOTHO3YBaHHS €BOJIOLII perioHy.
Bigomuit HaM aHTapkTHYHHI JNaHAMA(T € pe3yabTaToM B3aeMOXIl MOIIH
KIIIMaTy, epo3ii/akyMyIsii i TEeKTOHIKH.

OpHiero 3 0a30BHUX 3a4a4 IreoIoro-reoi3NIHNX IOCTIIKEHh YKpaiHu B
AHTapKTHII € CTBOpPEHHS TomorpadidHuX 1 OaTUMETPUYHHX KapT TEpUTOPii
OpWIErauX 10 craHdii «Axanemik Bepnaxacekuit». Tomy meroro pobotu €
Jeranizanisi TonorpaiuHuX i CTPYKTYPHO-TEKTOHIYHUX OCOOIMBOCTEH mIenbQy
Ta MaTepHKOBOI YaCTHHHM AHTapKTHYHOTO IIBOCTPOBAa B pailoHi yKpalHCBHKOI
AQHTapKTUYHOI CTAHIII HA OCHOBI BHKOPHCTAHHS CYIIyTHHKOBHX CIIOCTEpPEIKCHB,
CYYaCHUX Ha3eMHHX i MOPCHKUX JIaHHX.

B skocTi mouaTkoBOro Mmarepiamy Oy BHKOPUCTaHI JaHi HHGPOBOL
0asu manux BEDMAP2 (2013 p.). Bedmap2 - mponykT eneKTpOHHHX IaHHX
CTBOPEHMI Ha perioH AHTAapKTHKW, miBAeHHIme 60° miBmmn., sKki
XapaKTepH3yIOTh TOMOTrpadiro KOPIHHOTO Pelbedy TeONOTIYHOTO CEpeIOBHIIA,
Tororpadito BUANMOI JIbOJIOBOI MOBEPXHI Ta MOTYXKHICTb CHIKHO-JILOJOBOTO
nokpusy. IligminHa tomorpadis i Tomorpadis JbOJOBOrO IMOKPHBY B paifoHi
AHTapKTHYHOTO MiBOCTPOBA CTBOPEHI 3 PO3ALIBLHOIO 3JaTHICTIO | KM.

Bucoka peranpHICTh JaHUX JIO3BOJIMIIM MOOYIyBaTH KapTH Pi3HOT
JeTanbHOCTI (MacmTady), mpodini, OTpUMATH CTAaTHCTHYHI JaHi Ta BHKOHATH
reoMopdosoriuauii  (MOppomeTpudHMI) aHami3 AN Beie€l  TepHuTopii
AHTapKTHYHOTO MiBOCTPOBA, Ta OLIBII JETAIBHO JJIsI OCHOBHUX OJIOKIB (3emist
I'pesama, 3emms [Manmep, Tlepexinni 30HM).
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METHODS  AND RESULTS OF MAGNETICVARIATIONS
MONITORING IN THE MAGNETIC OBSERVATORY “ARGENTINE
ISLANDS”

T.A. Klymkovych?, V.Yu. Maksymchyk?, 1.0. Chobotok?

ILviv Polytechnic National University, S. Bandera str., 12, Lviv, 79000, Ukraine,
tamara_kl@ukr.net

2Carpathian Branch of S.I. Subbotin Institute of Geophysics, National Academy
of Sciences of Ukraine, Naukova str., 3-5, Lviv, 79060, Ukraine

Magneticvariations method allows studying rocks electric conductivity,
their deep distribution for investigations of Earth’s bowels composition and
physical properties. During monitoring such method gives an opportunity for
definition of rocks electric parameters temporal variations and causing them
geodynamic  parameters. Permanent  experimental  magneticvariations
observations in the UAS are lasting nearly twenty years.

Methodology of Wise vector temporal variations investigations consists
of permanent magneticvariations observations on one or few points and
development of induction vector components series. Calculations of Wise vector
components on the base of digital data were done by methods and program of
magnetic-telluric data processing. To obtain more dense induction vectors
temporal variations series processing was automated. The main requirements for
automate algorithm were possibility of initial data averaging free intervals and
definitely connection of average sample starting with time. Methods of
information losses because of technology defects minimization were used.
Calculated Wise vectors were distributed in period ranges dependently of
selected averaging intervals. This allows analyzing induction vectors changes for
short periods of variations as daily, so yearly for the same temporal intervals of a
day.

As a result of digital magneticvariation observations data processing on
UAS during 2002-2017 yrs. time series of real and imaginary A and B Wise
vectors components for 1- 2,5min., 2,5 - 5min., 5 - 10min., 10 - 20min., 20 -
40min., 40 - 60min. ranges periods were obtained.

Changes with fluctuations with different periods and amplitudes and
episodic changes with different duration and intensity were observed in
induction vectors components temporal series. For all period ranges on the AIA
diurnal and season fluctuations of Wise vectors components were observed.
Season fluctuations have as special characters for every period’s range so for
each component. The question about their origin is still without answer. May be
such peculiarities of Wise vectors temporal variations are connected with deep
geoelectric heterogeneities. Analyses of average Wise vectors components
parameters values had shown absence of trend component.
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In time series of induction vectors components except periodical
anomalies episodic anomalies were observed. Exist correlation between
anomalous features of Wise vectors components with some separate seismic
events and with general seismic activity in the region. Most intensive vector’s
anomalous variations coincide in time with strong earthquakes (M>8) in
subduction zone between Skosh, Antarctic and South-American plates.

The nature of Wise vectors anomalous changes are connected with
seismic-tectonic processes in the lithosphere.

YJIK 550.37

METO/UKA TA PE3YJIbTATH MATHITOBAPIALIITHOT O
MOHITOPHHI'Y HA MATHITHI OBCEPBATOPII
«APTEHTHHCBKI OCTPOBH”

T.A. Knumxosuu, B.IO. MaKCMM‘Isz, LO. Yobomox?

Hayionanonuii  ynisepcumem  «JIvsiscoka nonimexuikay», eyn. Cmenana
Banoepu, 12, Jlvsis, 79000, Yrpaina, tamara_kl@ukr.net

2Kapnamcoke 6iodinenns Incmumymy eceogpizuxu im. C.I. Cyb6bomina HAH
Vrpainu, 79060, m. Jlvsis, eyn. Haykosa, 3-B, Vkpaina, vmaksymchuk@chb-
igph.lviv.ua

MarniToBapialliiHUif METOJ IO03BOJISE BUBYATH EJIEKTPOIPOBIAHICTH
TIPCBKUX TOPiX, X PO3MOIN 3 TIHOWHOIO, IO A€ MOKJIMBICTH TOCHTIIKyBaTH
cKiTaj Ta (QI3UYHUHA CTaH 3eMHUX Halp. Y PeKUMi MOHITOPHHTY METOA JJO3BOJISE
JOCHI/DKYBaTH 3MIHM y dYaci eNeKTPUYHUX MapaMeTpiB TIpChKUX TOpin Ta
reoJMHAaMI4HI IMpolecH, sKi IX BHUKINKAaIOTh. EKCHepUMeHTaJbHI HemnepepBHi
MarHiToBapiamiifHi crocTepekeHHss Ha YKpaiHCBbKiH AaHTApKTUYHIH CTaHIil
«Axaznemik BepHaacokuit» (Y AC) BUKOHYIOTBCS BXKE Maiike JBaALSATh POKIB.

Meroauka pobiT O BMBYEHHIO 4acOBHMX 3MiH BekTopa Bize mossirae B
MPOBENICHHI HETIEPEepBHUX MAarHiTOBapiallifHUX CIIOCTepeKeHh Ha OXHIA abo
NEKITPKOX CTaHIIAX Ta TNOOYAOBI pSNiB KOMIIOHEHT BEKTOpa IHIYKIIIi.
OO0urncieHHs] KOMIIOHEHT BeKTOpiB Bize 3a muppoBHUMHU TaHUMH MPOBOIATHCS 3
BHUKOPUCTaHHSIM METOJWKH Ta NMPOTpaMH OOPOOKH MarHiTOTEIypHIHHX JaHUX.
JJis oTpUMaHHS IIUTBHUX YaCOBHX PSIJIIB KOMIIOHEHT BEKTOPIB IHIYKIII Mpoliec
00pobku OyB aBToMaTn3oBaHWil. OCHOBHMMH BHMOTaMH [0 QJITOPHTMY
aBTOMaTu3auii OyJaM: MOXIHMBICTH 3a/laBaTH JOBUIBbHI IHTEPBAIN YCEPEAHEHHS
MOYaTKOBHX JAHUX Ta OJHO3HAYHA MPHB’SI3Ka MOMEHTY IMOYATKy yCepeIHEeHOI
BHOIpKH 110 mepioay 1o6u. KpiM TOro BUKOPHUCTOBYETHCS METOIMKA MiHiMi3amii
BTpaT iHpOpMaIii BHACIIZOK TEXHOTEHHOTO Opaky, a oOumcieHi BekTopu Bize
PO3MONUIAIOTECS 10 JAiana3oHax MepiofiB 3aJeKHO BiJ BHOpaHOTO iHTEpBaIy
ycepenHeHHs. Lle m03BOJsiE MPOBOIAWTH aHANI3 3MiH BEKTOPIB 1HIYKIUT IS
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Bapianiii HEeBEINKHUX IEPIOJiB SK B Po3pi3i T0OH, Tak i B po3pi3i poKy AT THX
CaMMX YacOBHX IHTEpBaJIiB 100H.

Y  pesynprari 00poOKM maHMX IU(POBHX MAarHiTOBapialliHUX
cnoctepexkenb Ha YAC 3a nepion 2002-2017 pp. Oyio oTpuMaHO 4acoBi psau
IificHUX Ta ysSBHMX KOMIOHEHT A i B BekropiB Bize s miama3oHiB mepionis
Im-2,5m, 2,5m-5m, 5m - 10m, 10m - 20m, 20m - 40m, 40m - 60m.

B dWacoBuxX psmax KOMITIOHEHT BEKTODIB IHAYKIIi CIIOCTepiraloThes
3MiHH, SIKI MalOTh KOJMBHUI XapakTep 3 Pi3HUMH IIepioJaMy 1 aMILTITYAaMH Ta
€Mi30ANYHI 3MIiHHM pI3HOI TPHUBAJIOCTI 1 iHTeHCHBHOCTI. I BCiX niama3oHIiB
nepioniB Ha AIA cmocrepiraotecst J0OOBI Ta CE30HHI KOJMBAHHS KOMIIOHEHT
BeKTOpiB Bize, mpuuoMy Ce30HHI KOJIMBAaHHA MAalOTh CBOi OCOOJHMBOCTI SIK AJIS
KOXKHOTO Jiana3oHy MepioAiB, Tak i AN KOXHOI 3 KOMIIOHEHT. OCKiIbKH
0COONMMBOCTI PIYHUX Bapialiii BEKTOPIB IHAYKII 3alekaTh Bi XapakTepy
Te0eIeKTPHUYHOI HEOTHOPITHOCTI CepeloBHUINA, HMOBIPHO, CKIAQJHHNA XapakTep
0coOJIMBOCTEH PIYHMX KOJMBAHb BEKTOPIB IHAYKIII CBIJUUTH NPO CKIAJHY
TCOCNICKTPUYHY OyJIOBY peErioHy. AHami3 psIiB CEpEAHLOPIUYHMX 3HAYCHBb
mapameTpiB BekTopiB Bize 3a manumm AIA mokas3aB, IO y HHX BiJCYTHS
TpPEeHI0Ba CKJIagoBa. KpiM mepiognvyHuX, y 4aCOBUX psilaX KOMIIOHEHT BEKTOPiB
IHAYKII CIOCTEpiraroThes emi3oquyHi aHomamii. IcHye kopensiis aHOManbHOT
MOBEIIHKH KOMIIOHEHT BEKTOpiB Bi3e K 3 oKpeMUMH CEHCMIYHMMH MOIiSMH,
TaKk 1 3 3arajJbHOI0 CEHCMIYHOIO AaKTUBHICTIO perioHy. Haiibinpmn iHTeHCHBHi
aHOMaJIbHI 3MiHHM BekTopa Bize y yaci crmiBnagaloTh 3 CHIBHIMH 3eMJIETPyCaMu
(M>8) y paiioni 30H cyboaykiii muut Ckomia, AHtapktuuHoi Ta IliBmeHHO-
AMEpHUKaHCHKOI.

Omxe, HpUpOAa AHOMAIBHUX 3MiH BekTopiB Bize mnoB‘s3ana i3
30BHIIIHIMH JDKepelaMy Ta CeHCMOTEKTOHIYHIMHE TIPOIiecaMH y JriTochepi.

UDC 593.3

INFLUENCE OF SHAPE IMPERFECTIONS ON THE STABILITY OF
THIN SHELLS

Yu.V. Vorona, O.V. Kostina, O.M. Paliy

Kyiv National University of Construction and Architecture, Kyiv, Ukraine,
k10867 @meta.ua

An urgent problem in domestic and international construction practice is
ensuring of the safe operation of responsible structures such as tanks for the
storage of environmentally hazardous substances. This is especially true for fuel
tanks located in hard-to-reach areas and exploited under complex critical
conditions. To such objects can be attributed the fuel reservoir at the Akademik
Vernadsky station.
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The development of effective methods and approaches to evaluation of
the bearing capacity and stability of tanks taking into account various types of
defects that arose in structural elements during transportation, construction and
operation is necessary to prevent accidents and environmental disasters. Initial
defects can be classified as: shape imperfections - initial deflections or dents,
deviation of the actual dimensions from the specified ones; imperfections of the
stress state - the presence of fields of self-equilibrium initial stresses, fields of
macro properties of the material, etc.; imperfect effects - deviation of the design
loading conditions from the real ones, pulsation of the loads; imperfection of
boundary conditions. Typically, the most dangerous defects affecting the
stability of thin shells are initial shape imperfections. Therefore, most theoretical
and experimental studies of domestic and foreign authors relate to the
assessment of the influence of initial shape imperfections on the bearing
capacity, stability and dynamic characteristics of such shells. There are four
groups regarding the methodology for thin shell analysis, depending on the
model of initial imperfections: arbitrary (real) initial deflections; initial
deflections similar to the loss of stability modes of the shell with the ideal shape;
initial deflections of partial characteristic species - dents, flat areas, etc.; random
initial deflections.

The authors present a numerical technique for studying the stability and
reliability of cylindrical thin shells with initial shape imperfections using the
probabilistic approach of Bolotin and the finite-element analysis. The nonlinear
behavior of the shells is investigated taking into account the shape imperfections
with the help of the modified Newton-Ruffson stepwise load method. The
numerical technique is applied for the fuel reservoir, the initial imperfections of
which are measured in field conditions. The estimation of stability and reliability
of the reservoir after 10 years of its operation is given. The analytical approach
to determining the risk of an accident on this site has been applied. The design
and actual safe reservoir resource are determined as well as its design and actual
physical deterioration during the construction and operation period.
Computation of the limiting service life of the reservoir is carried out provided
that repair and restoration works will not be carried out to reduce the risk of the
accident. The actual risk of a fuel reservoir disaster due to the presence of real
initial shape imperfections of its wall is estimated.

The numerical technique presented by the authors can be applied to the
assessment of the stability, reliability and actual risk of an accident at a fuel
reservoir located at the Akademik VVernadsky station the imperfections of which
were measured in 2017 by a specialist of the Paton Welding Institute during the
technical diagnostics of the reservoir.

241



YIK 593.3

BILIUB HEJOCKOHAJIOCTEA ®OPMHM HA CTIAKICTh TOHKHX
OBOJIOHOK

FO.B. Bopouna, O.B. Kocmina, O.M. [lanit

Kuiscorutl Hayionanvhull yHigepcumem 0Oyoienuymea i apximexmypu, m. Kuis,

Vkpaina, kl0867 @meta.ua

VY BITYM3HAHIN Ta MDKHApOOHIM NPAKTUII aKTyalbHOIO MPOOIEMOIO
3anumIaeTbess  3abesnedeHHs Oe3aBapiiiHOTO (YHKIIIOHYBAaHHS BiAIMOBiTaTbHUX
CHOpYZA, IO SKUX BIZHOCSTHCS pe3epByapH Uil 30epiraHHs eKOJOTi4HO-
HeOe3neuyHnx pedoBUH. OCcoOIMBO, 1€ CTOCYETHCS NAJIMBHHUX pe3epBYyapiB, IIO
po3TamioBaHi B BaXKOJOCTYITHHX MICIIX 1 EKCIUIyaTylIOTbCsS B CKIIAIHUX
KPUTHYHHX yMoBaX. Jlo Takux pe3epByapiB MOXXKHA BiJHECTH NaJMBHHUN
pe3epByap Ha YKpaiHCBKIH aHTapKTHYHIA CTaHIIi ,,AkazeMik BepHamcbkuii”.
Po3pobka epexkTHBHUX METOAIB 1 MiAXOMAIB IO OIHKH HECY4Oi 3IaTHOCTI Ta
CTIMKOCTI pe3epByapiB 3 ypaxyBaHHAM DPi3HHX BHIIB Ae()EKTiB, 5IKi BUHUKIN B
eJIeMEeHTaX KOHCTPYKUIl IPpH TPaHCIOPTYBaHHI, OyIiBHULTBI Ta €KCIUTyaTalii, €
HATaJbHOK MOTPeOOI0 sl 3amo0iraHHs aBapii Ta EKOJIOTIYHHX KaTtacTpod.
IMowaTkoBi nedexTn MOXYyTh KiIacHU]iKyBaTHCS SIK: HEIOCKOHATICTh (HOpMH —
MOYAaTKOBI IMPOTMHU a00 BM'THHH, BiIXWICHHS (AaKTHYHAX PO3MIPIB BiJ
3aaHuX; HEJOCKOHAJOCTi HAmpy)XEHOr0 CTaHy — HasBHICTh  IIOJIB
CaMOBPIBHOB@KEHHX IOYAaTKOBUX HAINPYXKEHb, IIOJMIB MaKpOBJIACTHBOCTEH
MaTepialy TOIIO; HENOCKOHAIOCTI BIUIMBIB — BIAXWICHHS pPEaTbHUX YMOB
HaBaHTa)KEHHS BiJl pO3PaXyHKOBHX, ITyJIbCallisl HaBaHTa)XEHHS;, HETOCKOHATIOCT1
TpaHUYHAX YMOB. SIK TpaBmio, HaWOUTbIl HeOe3NeyHHMH AeEeKTaMu st
CTIKOCTI TOHKHX OOOJIOHOK € TOYaTKOBI HemoCKOHanocTi ¢opmu. Tomy
OUTBIIICTh TEOPETUYHUX 1 EKCIEPUMEHTATBHUX JOCHIKCHb BITYM3HSIHUX 1
3apyOiKHHUX aBTOPIB CTOCYETHCS OLIHKH BIUIMBY MOYAaTKOBHX HEIOCKOHAIOCTEH
(dbopMH Ha Hecydy 37aTHICTb, CTIHKICTh Ta AMHAMIYHI XapaKTEPUCTHKHU TAKUX
00070HOK. [CHYIOTP HYOTHpH TPYNH MIOJO METONOJIOTil aHali3y TOHKUX
00O0JIOHOK B 3aJIeKHOCTI BiJl MOZENI IOYaTKOBHX HEIOCKOHAIOCTEH: JIOBLIBHI
(peanbHi) MMOYATKOBI TPOTHHU; MOYATKOBI MPOTWHH y BUIIAAI (GopM BTpatu
CTIKOCTI OOONOHKM imeambHOI (OPMH; TIOYATKOBI TPOTHHH YaCTKOBHX
XapaKTePUCTHYHUX BHUIIB — BM'ATHHM, IUIOCKI JUISIHKH TOILIO, BHIAJKOBI
HOYaTKOBI MPOTHHH.

ABTOpaMH TIpEACTaBICHA YUCETbHA METOIMKA MOCITIKECHHS CTiHKOCTI
Ta HAMIHHOCTI  IIHAPUYHHAX  TOHKHX  OOOJOHOK 3  MOYATKOBHMHU
HEJIOCKOHAIOCTSIMHU (hOPMH 13 3aCTOCYBaHHIM IMOBipHiCHOTO Tigxoay Bonorina
Ta CYy4aCHOTO KOMIUIEKCY CKIHYCHHOGNEMEHTHOTO aHamizy. HeminiifHa
MOBE/IiHKa 0DOJIOHOK 3 ypaxyBaHHSM HEJZOCKOHANOCTeH GopMH AOCIiKyEThCS
MpH PO3B’sS3aHHI HENIHIAHOT 3a/adi CTATHKH 32 TOTMIOMOTO MOM(IKOBAHOTO
MeToila  MOKPOKOBOIO  HaBaHTaxeHHs  HbroroHa-Papcona.  Meronuka
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anmpoOoBaHa Ha TPHUKIAAI  HAaQTOHAIMBHOTO  pe3epByapa, IMOYATKOBI
HEIOCKOHAIOCTI CTIHKM SKOTO BHMIpsSHI B MOJbOBHX yMoBax. JlaHa oIfiHKa
CTIMKOCTI Ta HamilHOCTI pe3epByapa micig 10 pokiB #Horo ekcriyartarii.
3acTOCOBAaHO AHAMITUYHUM MiAXiJ 10 BHU3HAUEHHS PH3HKY aBapii Ha LBOMY
00’exTi. Bu3HayeHi IpoeKTHUH Ta GakTUIHUI Oe3neyHHil pecypc pe3epByapy,
foro mpoekTHWH Ta ¢axkTHuHMH (i3nYHUH 3HOC 3a Iepiox OyJiBHUNTBA Ta
eKcIuTyaTanii. BuUkoHaHO po3paxyHOK rpaHUYHOTO TEPMIHY CITyXKOHU CIIOPYIH 3a
YMOBH, IO He OyayTh MNpPOBEICHI PEMOHTHO-BIIHOBIIOBAJIBHI POOOTH IO
3HIKEHHIO pHU3UKY aBapii. OnineHo (akTW4HUHA pU3HK aBapii HaQTOHAIMBHOTO
pesepByapa 3a paxyHOK HAsBHOCTI pEaJbHHX IOYaTKOBHX HELOCKOHAIOCTEH
(dhopmu 1oro CTIHKH.

TpencraBieHa aBTOpaMM YUCcelIbHA METOAMKA MOXKe OyTH 3aCTOCOBaHa
IO OLIHKM CTiHKOCTI, HaAIHHOCTI Ta (HaKTHYHOTO PH3HMKY aBapii MaJIUBHOTO
pe3epByapa, SKHH pO3TAlllOBaHO Ha YKpalHChKI aHTApKTUYHIA CTaHIT
»~AKaneMik BepHancekuii”, HeITOCKOHAJIOCTI (OpPMH sKOro Oyiu BHUMIpsiHI B
2017 p. daxiBuem [HcTHTYyTY enexTpo3BaproBaHHs iMeHi €Brena [Tarona HAH
VYkpainu npu 31 iCHEHHI TEXHIYHOT IIarHOCTHKH pe3epByapa.

PHYSICAL SCIENCES
QI3MYHI HAYKHU

UDC 551.51

TOTAL OZONE OVER AKADEMIK VERNADSKY STATION:
GROUND-BASED AND SATELLITE MEASUREMENTS

O. Ivaniha?, A. Grytsail, G. Milinevsky23

1Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

2College of Physics, International Center of Future Science, Jilin University,
Changchun, China, ivaoksi94@gmail.com

3State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, Ukraine

We provide an analysis of the total ozone variations over Akademik
Vernadsky station (Faraday Base until 1996) from long-term ground-based and
satellite series. The discrepancies between the data of different instruments have
been studied using data visualization followed by analysis and statistical
treatment of the Vernadsky Dobson spectrophotometer observations and satellite
total ozone series. The results of the satellite and ground-based measurements of
total ozone over Vernadsky station have confirmed the stabilization in the ozone
layer in the stratosphere over Antarctica from the early 2000s. British Faraday
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Base observations have retrieved an ozone spring maximum during the 1950s—
1970s with a sharp decrease in the August—October values in the 1980s-1990s.
That changed substantially total ozone seasonal cycle. Satellite overpasses and
model data based on satellite measurements have been analyzed. It is shown that
typical discrepancies between the Ozone Monitoring Instrument (OMI) model
and the Vernadsky Dobson daily means are mainly in the range of 20 DU.
Larger deviations are rare and are observed predominantly on the beginning and
at the end of the observational season. Seasonal means and standard deviations
for the model-Dobson differences were calculated that demonstrates worse
correspondence of the OMI model with Vernadsky Dobson data during separate
years, in particular 2009-2010. Both Dobson and satellite ozone data over
Faraday/Akademik Vernadsky station have shown the total ozone decrease
during the 1980s-1990s (mainly in spring) with a following stabilization since
year 2000. Comparison between the ground-based data and models calculated
from satellite measurements indicates better correspondence of the Dobson and
GOME?2 results relatively the OMI ones. There are evidences that individual
Dobson measurements underestimate to some degree total ozone on the
beginning of observational season at high solar zenith angles and the low total
ozone values.

The work was partly supported by State Institution National Antarctic
Scientific center, Ministry of Education and Science of Ukraine and by Taras
Shevchenko National University of Kyiv, project 19BF051-08.

YK 551.51

3ATAJIBHUI BMICT O30HY HAZl AHTAPKTMYHOIO CTAHLI€IO
«(AKAJEMIK BEPHAJCBKHH»: HA3EMHI TA CYIIYTHHUKOBI
BUMIPIOBAHHSA

O. Isaniea®, A. Ipuyaiit, I'. Mininescoruiit?3

Kuiscoxuii  nayionanvnuti  yuisepcumem imeni Tapaca Illesuenxa, Kuis,
Vkpaina

2Koneooic izuxu, Mixcnapoonuii yenmp nayku maiibymmuvozo, Lzunincoruil
yuigepcumem, Yanuyno, Kumati

3/leporcasna ycmanosa Hayionansnuti anmapxmuunuti Haykosuii yenmp, MOH
Vrpainu, Kuis, Yxpaina, ivaoksi94@gmail.com

[IpoBeneHo aHamiz 3MiH 3araibHOro BMicTy o30HY (3BO) Han
aHTAPKTHYHOIO CTaHIiero «Axanemik Beprancekuit» (6aza dapaneir mo 1996
POKY) 3a JOBIFOCTPOKOBHMH HAa3eMHHMH 1 CYHNYTHHKOBUMH  psiaMH
CIIOCTEPEeXKEeHb. PO3TISIHYTO PO3ODKHOCTI MiXK JaHUMH PI3HHX TPWIAAIB 3
BUKOPHCTAHHIM Bi3yanizauii JaHUX 3 MOJANBIINM aHANI30M Ta CTATHCTHYHOIO
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00poOkoro  nmaHux  cmekTpodoromerpa  JloOcona  craHmii  «AKkagemik
Bepnancekuit» Ta  CyNmyTHHKOBHX  PSIB  CHOCTEpPEXEHb. Pe3ynpTaTti
CYNyTHUKOBHUX Ta Ha3eMHUX BHMipioBaHb 3BO Hax craHmielo «Axaxemik
Bepnancekuit» miarsepaniu crabifizamiio 030HOBOTO LIapy B cTpartocdepi Hax
AnTapkTukolo 3 modatky 2000-x pokiB. bpuTaHCBKi cHocTepexeHHS Ha
KoymmHii cranmii Papanell MOKa3ylOTh MaKCHMYM O30HY IIPOTSTOM BECHH
1950-1970 pp., 10 3MIHUBCSI PI3KUM 3HW)KEHHSIM y cepIHi — koBTHI 1980-1990
pp. Lle cyTTeBO 3MiHMIIO 3araibHUIA Ce30HHMIA 030HOBUH K. [IpoananizoBaHo
CYIYTHHKOBI Ta MOJENbHI JaHi Ha OCHOBI CYIyTHHKOBUX BHMIPIOBaHb Haj
cTaHuieo «Axanemik BepHaacekuit». [lokazaHo, 0 THIIOBI pOo30IXKHOCTI MiX
MOAeo 030HOBoro MmoHitopunry (OMI) Ta mogeHHMMH BuMipamMH Ha
cnekrpodorometpi [obcona 3HaxomsaThes B aiamasoHi 20 O/, Benuki
BIIXWJICHHS PIAKICHI 1 pEECTPYIOTBCS NEPEeBAXHO HAa MOYATKYy Ta B KiHII
CIIOCTEPEKHOTO Ce30Hy. Po3paxoBaHO Ce30HHI cepeiHi Ta CTaHAAPTHI
BIAXWIEHHS MIJI BiJMIHHOCTEH MOJENBHHMX JaHHX BIJl CIIOCTEpEKECHb Ha
cnekrpodoromeTpi J[oOcoHa cBimYaTh mMpo Tipmry BiamoBigHicTh Momeni OMI
nmaHuM criektpodoTtomerpa JloOcona Ha craHmii «Akagemik BepHaachbkuii»
MPOTATOM OKpeMHX pokiB, 30kpema 2009-2010. fx mani cmekrpodoTromeTpa
Job6cona, Tak i cymytHukoBi naHi 3BO mmsa cranmii ®apapeit/«AxameMik
Beprancekuii» mokaszanu 3arajibHe 3HIKEHHS 030HY mpoTsrom 1980-1990 pp.
(rOIOBHUM YHHOM HAaBECHI) 3 MoJanblnor crabimizamiero 3 2000-To poky.
TlopiBHSHHS MDK Ha3eMHHMH MaHHMH Ta MOJCISIMH, IO IPYHTYIOTbCS Ha
CYIYyTHHKOBHX BHMIPIOBaHHSX, CBIIYNTH MO KPaIlly BiANOBIAHICTE pe3yNIbTATIB
criektpodoromerpa Jlobcona ta GOME2 mo Bignomenuro no OMI. €
CBITYCHHS TOTO, IO 1HJMBIAyalbHI BUMIpIOBaHHS criekTpodoTomerpa JloOcoHa
B JesKii Mipi HeZmoouiHTh 3BO Ha MOYaTKy CIIOCTEPEKHOTO CE30HY INPH
BHUCOKHX COHSYHUX 3€HITHUX KyTaX 1 Manmx 3HaueHHsAX 3BO.

Pobota wactkoBo minTpuMaHa JlepskaBHOIO ycTaHOBOIO HamioHambHMIA
aHTapKTU4HUI HaykoBuil eHTp, MOH VYkpainu ta KuiBchbkHM HamioHaJbHUM
yHiBepcureroM imeHi Tapaca [llepuyenka (mpoekt 19BF051-08).

UDC 53.08
RADIOPHYSICAL RELATIVISTIC GRAVIMETER

S.A. Matviienko

PJSC "RPC "Kurs", Boryspilska, 9, Kyiv, Ukraine, matvienko 2005@ukr.net

Starting from 2000, Mr. S.A. Matviienko began to work on the
theoretical substantiation of the possibility to create a relativistic gravimeter.
The operation principle of this original gravimeter is based on the use of the
relativistic effect of frequency shift under the action of gravity (“red shift"). On
this principle, a radiophysical method was developed to measure the value of the
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acceleration of free fall and its two varieties, the differential and integral
methods, which formed the basis for the dissertation work and eight patents of
Ukraine.

In 2016, for the first time in the world, a differential radiophysical
(relativistic) gravimeter was created in the framework of a contract between
NSAU and JSC “RPC “KURS”, which was calibrated at the NSC “Metrology
Institute” in Kharkov with reference to a reference ballistic gravimeter and
issued a certificate. In the framework of these measurements, the ability to
measure the value of the acceleration of gravity with an accuracy of no less than
100 uGal was confirmed. In recent years, the possibility of measuring at the
level of pGal units has been demonstrated. To achieve such results, the key point
was the using a highly stable hydrogen frequency standard.

Differential radiophysical (relativistic) gravimeter has the following
distinctive features:

- autonomy of functioning;

- independence of measurements from external inertial accelerations of
the carrier;

- the measurement error depends only on the stability of the frequency
standard;

- the distance between receivers does not exceed one meter.

It is proposed to place on board sea ship a differential radiophysical
gravimeter, which has a mass of not more than 10 kg, power consumption not
more than 500 watts. and its cost is no more than 200 thousand Euros.

UDC 550.384+550.385

VARIATION OF GEOMAGNETIC FIELD AND SURFACE
TEMPERATURE IN ANTARCTICA

G.V. Melnyk?, V.G. Bakhmutov?, N.A. Kilifarska?, O.J. Shenderovska®

1S.1. Subbotin Institute of Geophysics, National Academy of Sciences of Ukraine,
Kyiv, Ukraine, melnykgv@gmail.com

2National Institute of Geophysics, Geodesy and Geography, Bulgarian AS, Sofia,
Bulgaria

The preliminary estimates of the connection between the geomagnetic
field and the temperature changes showed that the area of surface temperature
increase in West Antarctic, which is fixed both according to the observations at
the Akademik Vernadsky station and the reanalyses data, corresponds to the
negative focus of the geomagnetic secular variation, and the lower temperatures
in the center and east of the Antarctic may be due to the positive focus.

The analysis of the spatial-temporal variability of the geomagnetic field,
the surface air temperature, the concentration of ozone and humidity near the
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tropopause, shows a well-defined consistency all of them in West Antarctica.
The decrease of the geomagnetic field intensity in this region leads to a higher
intensity of energetic particles precipitation in this longitudinal sector, causing a
steady decrease of ozone density. Therefore, its effect on the tropopause
temperature is substantially weakened, the temperature at this level decreases,
which reduces the thermodynamic stability of the air and allows more water
vapor to penetrate up to the tropopause. In addition, numerous experiments with
climatic models show that the effect of moisture in the upper troposphere on the
planet's radiation balance is nonlinear - here even minor changes in the water
vapor density result in significant changes in the temperature in the troposphere
(a phenomenon known as the greenhouse effect). This may explain an increase
of the temperature in the West Antarctic during the last half century. Weak or
negative trends found in East Antarctica should be linked to a higher density of
ozone and a dryer upper troposphere in this region.

This simple explanation of the observed difference in the evolution of
climate in Antarctica during the last half century goes beyond the general
interpretation of climate variability associated with internal atmospheric
processes such as, for example, Antarctic oscillations, which has unclear causes
of amplification or weakening also.

A connection was obtained between (1) the geomagnetic field, (11) lower
stratospheric ozone, (I11) temperature and humidity near the tropopause, and
(IV) surface temperature, and the proposed model of such relationship allows us
to explain the observed asymmetry in the evolution of the Antarctic temperature
during the second half of the last century. It is shown that the decrease of the
geomagnetic field intensity occurs faster in West Antarctica, both according to
model calculations and observatories data. The trends of secular variations of the
geomagnetic field in different regions of Antarctica are determined. The
connection between changes in the geomagnetic field and some climatic
parameters and its features for the East and West Antarctica are shown.

YK 550.384+550.385

BAPIAIII I'EOMATI'HITHOI'O HoJist | MPA3EMHOI
TEMIIEPATYPU B AHTAPKTHUIII

L.B. Menvuux®, B.I'. baxmymoe*, H.A. Kinigpapcvka?, O.A. Illendeposcviat

Yuemumym zeogisuxu im. C.I. Cyb6b6omina HAH Vipainu, Kuis, Ykpaina,
melnykgv@gmail.com

2Hayionanvhuii incmumym 2eoizuku, 2eodesii ma 2eospaii boneapcvioi AH,
Coghin, boneapis

Ilomepenni omiHKH 3B’SI3Ky T€OMArHITHOTO MOJS Ta 3MiH TeMIIEpaTypu
MOKa3ajiM, IIO0 30HA IMIJIBUINEHHA TIPU3EMHOI TeMmIeparypu Yy 3aximHiil
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AHTapKTHIL, 5iKa QIKCYETHCS K 3a JaHUMH Ha3eMHHX CIIOCTEpPEKEHb Ha CTaHIIT
"Axanemik BepHancekuid" Tak 1 3a JaHUMHM peaHali3iB, BiANOBiTa€ Bix €eMHOMY
¢oxycy BikoBOI Bapiauii I'€OMarHiTHOrO IOJI, a TEHIACHLIS A0 3HIKECHHS
TEMIIEpaTypH y LEHTpI Ta Ha CXOAI AHTApKTHKA MOXKe OyTW TIOB’s3aHa 3
JOJaTHUM (POKYCOM BIKOBOTO XOIy.

AHami3z  TPOCTOPOBO-4acOBOI ~ MIHIMBOCTI ~ T€OMAarHiTHOTO  IOJ,
MIPU3EMHOI TeMIIepaTypH IOBITPs, KOHIEHTpalii 030HY 1 BOJOTOCTi MOOIH3Y
Tporonays3y, IoKasye moOpe BHpaXeHy Y3TOJUKEHICTh MK yciMa HUMH Y
3axigHil AHTapKTHAI. 3HMKEHHS T€OMAarHiTHOTO MO NMPHU3BOIWTH A0 BHUIIOI
IHTCHCHUBHOCTI BUCHIIaHb €HEPTriHMX YAaCTHHOK y LIbOMY JIOBFOTHOMY CEKTOpi,
OI0 BHUKJIMKAaE CTAOUIBbHO 3HIKEHY INUIBHICTH O30HY IIOPIBHSHO 3 1HIIMMH
noproramu. ToMy #oro BIUIMB Ha TeMIepaTypy TpOIONAy3d iCTOTHO
ocnabneHuid, TOOTO TeMmmeparypa Ha piBHI TpPONONAy3W 3MEHIIYETHCA, IO
3HMKY€E TCPMOJIUHAMIUHY CTAOLTBHICTD MOBITPS 1 J03BOJISE OUTBIIINA KUTBKOCTI
BOJSIHOI Iapy MPOHHMKATH Bropy Ha piBeHb Tpomonay3u. Kpim Toro, uucensHi
EKCIIepUMEHTH 3 KIIMaTHYHUMH MOJEIISIMH ITOKa3yIOTh, IO BIUIMB BOJIOTOCTI Y
BepxHiii Tpomocdepi Ha pamialiifHuil OajaHC IJIAHCTH HENIHIHHWNA — HAaBiTh
HE3HayHi 3MIHM IOUTBHOCTI BOASHOI Mapd NPH3BOAATH A0 3HAYHUX 3MiH
TEeMIepaTypH y Tpomocdepi (SBUIIE, BioMe K NapHUKOBUH edekr). Lle Mmoxe
MOSICHUTU MIABHLICHHS TeMIlepaTypd 3axigHoi AHTapKTHKH MPOTATOM
0CTaHHBOTO MmiBCTOMITTA. CaaOki a00 HeraTUBHI TEHACHINI, 3HaiineH] B CXigHii
AHTapKTHAi, HOBUHHI OyTH TMOB'S3aHi 3 OLIBII BHCOKOIO IIUIBHICTIO O30HY i
CyXIIIIOK0 BEPXHBOKO TPOMOCHEPOIO B IILOMY PETiOHi.

Lle mosiCHEHHS CHIOCTEPEKYBAHOT'O PI3HOMAHITTS B €BOJIIONLIT KJIIMaTy B
AHTapKTHI 32 MUHYJIE MIBCTOJITTS BUXOJIHUTH 32 MEXI 3araJIbHOI iHTeprpeTaril
MIHJIMBOCTI KJIIMaTy, MOB'A3aHO{ 3 BHYTPIIIHIMH aTMOC(HEpHHMHU IPOIECAMH,
TaKUMHU SIK, HAlpPUKIA[, AHTAPKTHYHA OCLMIIALIS, NPUYUHU TOCHICHHS abo
ocabiaeHHs SIKOi J0ci He 3'ICOBaHi.

Otpumanuit  3Bs30ok Mk (I) reomarmitHmM  monem, (1)
HIDKHBOCTpaTtocheprnm o3oHoM, (III) TemmepaTyporo i BOJIOTICTIO MOOIH3Y
Tpomonay3u i (IV) mpuseMHOIO TeMIepaTypolo, a TaKoX 3arlpoIOHOBaHa
MOJIENb TaKOTO 3B’S13Ky JO3BOJISIOTH ITOSICHUTH CIOCTEPEXYBaHy acHMETpilo B
eBONIONIT TeMmepaTrypu AHTapKTHKM Wi 4Yac APYroi IOJIOBUHHM MHUHYJIOTO
cromitts. [lokasaHo, IO 3MEHIICHHS HANpPYKEHOCTI TEOMArHiTHOTO OIS
BinOyBaeThcsl IIBUANIE y 3axigHii AHTapKTHII SK 32 JaHUMH MOJICITBHHUX
PO3paxyHKiB, TaK i 3a CIIOCTEPEKEHHSIMHU Ha 00cepBaTOpisix. BusHaueHO TpeHIH
BIKOBHX Bapiamiii KOMIIOHEHT T€OMAarHiTHOIO TIOJII Y PI3HHX perioHax
AnTapkTHKd. [loka3aHO 3B’A30K 3MiH TE€OMArHiTHOrO MOJS Ta AESIKHX
KITIMaTHYHUX TapaMeTpiB Ta #oro ocobmmBocTi qisi CximHoi Ta 3aximHol
AHTapKTUKH.
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CORRELATION BETWEEN SURFACE AIR TEMPERATURE AND
GLOBAL THUNDERSTORM ACTIVITY ACCORDING TO DATA
FROM SEVERAL RECEIVING POINTS

A. Paznukhov, Y. Yampolski, V. Paznukhov, A. Koloskov

Institute of Radio Astronomy, National Academy of Sciences of Ukraine,
Kharkiv, Ukraine, paznukhov@rian.kharkov.ua

According to the long-term monitoring of the natural noise of the
extremely low frequency (ELF) range at the Ukrainian Antarctic Akademik
Vernadsky station, at the Low Frequency Observatory (LFO) of the IRA NAS of
Ukraine in the Martova village, as well as on the Svalbard, seasonal variations in
the intensity of the first mode of the Schumann resonance (SR), determined by
the activity of the African thunderstorm center, was recovered. The average air
temperature in the African continent over the same period was estimated using
data from the global network of meteorological stations. The correction for the
distance to the source of lightning discharges was introduced for estimating the
power of the resonance maximum of ELF radiation. It is shown that there is a
strong correlation between the surface air temperature and the intensity of the
SR signal. The developed technique is applicable for various receiving points, as
well as for the study of all continental thunderstorm centers. Such an approach
will be useful for developing the concept of using the Schumann resonator as a
“global thermometer”.

YIK:551.594

3B'SI30K TEMIIEPATYPHOI'O PEXHUMY CYIII I TJIOBAJBHOI
rPO30BOI AKTHUBHOCTI 3A JAHUMHU JEKIJIBKOX
NPUMMAJIBHUX ITYHKTIB

O. B. llazuyxos, 10. M. Amnonvcwxuil, B. €. Ilasuyxos, O. B. Koarockog

Paoioacmponomiynuii - incmumym  HAH  Yxpainu, Xapkie,  Ukraine,
paznukhov@rian.kharkov.ua

3a pmanmMmu  GaraTopiyHOrO  MOHITOPUHTY  NPUPOJHHX  IIYMIB
HagHM3bKoYacToTHOTO (HHY) nmiama3zony Ha YkpaiHCBKil aHTapKTHYHINA CTaHIIIT
«Axanemik Beprancekuity, Ha HuspkowactotHiit o6cepsaropii (HHO) PI HAH
VYkpainu B ceni Maprtose, a Takox Ha apxinenasi [Iminoepren, Oymu BiqHOBIEH]
CE30HHI Bapiallii IHTEHCHBHOCTI MEPIIOT0 MOJa HIYMaHIBCHKOTO PE30HAHCY
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(IP), mo BU3HAYAIOTHECS AKTHUBHICTIO a(PUKAHCHKOTO TPO30BOTO IICHTPY.
CepeniHi NOKa3HUKU TEMIIEPATYpH MOBITPs apUKaHCHKOTO KOHTHHEHTY 3a Leit
XKe Tepiof OynM OLiHEHI 3a JaHWMH TIJI00aNbHOI Mepeki MEeTeOpOJIOTIUHHX
cranuiii. Ilpm omiHOI TOTYXHOCTI pe3oHaHCHOro Makcumymy HHY
BUIPOMIHIOBAaHHS BBE/IEHA IONPaBKa Ha JaJbHICTh N0 JpKepena ONMMCKaBUYHHUX
po3psaiB. IlokazaHO HasBHICT CHIBHOTO 3B'I3Ky MDK IPHIIOBEPXHEBOIO
TeMIIepaTyporo MOBITps i iHTeHcuBHICTIO curHairy IIIP. Po3pobGiena meronuka
MoXxe OyTH 3acTocOBaHa I PIi3HMX NPUIMaNbHUX IYHKTIB, a TaKOX JUIsl
JIOCHIJDKEHHST BCIX KOHTHHEHTAJIBHUX TPO30BHX IICHTPIB. Takmii minxim Oyne
KOPHCHUH JUIS PO3BUTKY KOHLIETIiT BAKOPUCTaHHS IIYMaHiBCKOTO PE30HATOPY B
SIKOCT1 «TJI00AJIBHOTO TEPMOMETPAy.

UDC 551.543

MUTUAL SPECTRAL ANALYSIS OF GEOMAGNETIC ACTIVITY
GLOBE AND THE PRESSURE REGIME ANTARCTIC PENINSULA

0.M. Prokofiev, A.l. Sushchenko

Odessa State Environmental University, Odesa, Ukraine,
leqgg0707 @gmail.com

Materials and methods of research. As the source data used by the
average geomagnetic activity index Ap and atmospheric pressure at sea level 12
stations of the Antarctic Peninsula. The relationship between the periodic
components of these variables was investigated by means of a mutual spectral
analysis. The statistical estimations of the mutual spectral density of the
investigated quantities for 12 stations of the Antarctic peninsula were analyzed.
The probability of statistical estimates of the mutual spectral density is
determined by coherence on condition 7(0)=0.90. Mutual coherence of

processes makes sense the coefficient of mutual correlation of processes X and
Y and determines the closeness of the correlation connection between these
processes at fixed frequencies.

The results of the research and analysis of them. As a result of the
calculations, the spectral densities of certain random processes, namely
atmospheric pressure at the sea level [process X (t)] and the index Ap [process

Y(t) ], were obtained. It was found that in the spectral density of the average

monthly atmospheric pressure at sea level there are annual fluctuations with a
period of 11.9 months, half-year variations of 5.9 months and seasonal variations
of 5.0 and 2.1 months. Also, fluctuations with a period of 17.7 months (1.5
years) were detected. The quasi-annual (12.5 months), half-year (5.9 months)
and seasonal (3.4, 2.5) oscillations were also found in the spectral density of the
average monthly values of the Ap index.
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Calculations of the beginning of the phase of each process make it
possible to assert: for all seasonal harmonics (from 2.6 to 4.7 months), there is a
progression of the process Y (which characterizes the index Ap) with respect to
the process X (which characterizes the atmospheric pressure), with a phase shift
of 270.7 to 336.9 degrees. For all other harmonics there is an advance of process
X in relation to the process Y to a value from 5.6 to 77.1 degrees.

The obtained conclusions proved the existence of a tight correlation
between the periodic components in the time series of atmospheric pressure at
sea level and the Ap index. The dependence of atmospheric pressure on the Ap
index is revealed. This dependence is observed with a shift from 270.7 to 336.9
degrees (for seasonal harmonics).

VK 551.543
B3AEMHUMN CIEKTPAJIbHUI AHAJII3 T'EOMATHITHOI{

AKTABHOCTI 3EMHOI KYJI TA BAPHYHOI'O PEXHAMY
AHTAPKTUYHOI'O NIBOCTPOBA

O.M. Ilpoxo@ ‘es, A.1.Cywenko

Ooecvruil  Oepoicagnuti  exkonoziynutl  yHisepcumem, M. Qodeca, Yxpaina,
leggg0707 @gmail.com

Martepiaau Ta MeToAM AOCHiTKeHHs. B sKOCTI BUXiZHMX IaHHX
BUKOPHCTOBYBANIMICH  CEPEIHBOMICSYHI 3HAYCHHS 1HIOEKCY TeOMarHiTHOI
akTHBHOCTI AP Ta aTMocepHOT0 THCKYy Ha piBHI Mops 12 craHmii
AQHTApPKTUYHOTO IMIBOCTPOBA. 3B 30K MK NEPIOJMYHUMH CKIIaIOBIMH BKa3aHUX
BEJIMYMH JIOCTI/DKYBaBCsS 3a JOMOMOTOK B3a€MHOTO CIEKTPAJIBHOTO aHami3y.
AHamizyBaMCs CTAaTUCTHYHI OIIHKKM B3a€EMHOI CIEKTPalIbHOI IMIIIBHOCTI
JIOCHIDKYBAHUX BETHUUH Tt 12 CTaHIii AHTapKTUYHOTO MiBOCTPOBA.

BiporimHicTh CTaTHCTHYHHUX OMIHOK B32€EMHOI CIEKTPATBHOI IITBHOCTI
BU3HAYAEMO TI0 KOT€PEHTHOCTI 38 YMOBH y(w)=0.90- B3aemHa KOTE€pEeHTHICTh

MpOIIeCiB Ma€e ceHC KoedimieHTa B3aeMHOi Kopemsmii mpomeciB X Ta Y i
BU3HAYAE TICHOTY KOPEJALIHHOTO 3B’ 3Ky MK IIUMH TIPOIiecaMi Ha (iKCOBAaHUX
YacTOTax.

PesyabTatn Ta ix aHamis. B pesynpraTi po3paxyHKIB OTpHMaHi
CHEKTPaJbHI IUTBHOCTI OKPEMHX BUIIAJKOBHX IPOIIECIB, a camMe aTMOCHEPHOTO
THeKy Ha piBHi mops [mpomec X (t)] Ta immexcy Ap [mpomec Y (t)].
BuseneHo, mo B CHEKTpaibHIA MIUIBHOCTI CEPENHBOMICIYHHX 3HAYCHB
aTMOC(epHOTO THUCKY Ha PiBHI MOPS CIIOCTEPITalOThCS KBa3ipidHi KOJIHBAaHHS 3
nepiogoM 11,9 micss, miBpivHI KOTMBAHHS — 5,9 MicsIs Ta Ce30HHI KOJTMBAHHS
— 5,0 ta 2,1 micsrs. Takox BUsBIIEHI KoJuBaHHS 3 mepiogom 17,7 micsus (1,5
poky). B crekTpaipHiii LIIBHOCTI CepPeAHbOMICIYHHMX 3HA4YeHb iHAEKCY AP
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TaKOX BUsIBJIEHI kBa3ipiuHi (12,5 micar), miBpiuni (5,9 micsns) ta cesonHi (3,4,
2,5) KOJTMBaHHS.

PospaxyHkn mowaTky (asum KOXKHOTO IIpoLecy JaloTh  3MOTY
CTBEpKYBaTH, L0 Ui YCiX CE30HHHX TapMoHik (Bix 2,6 mo 4,7 wmicsus)
CIOCTEPIraeThCs BUMEPEIKEeHHS npouecy Y (AKUi XapakTrepusye ingekc Ap) mo
BiHOIIEHHIO 10 mpouecy X (IKuil XapakTepu3ye aTMOC(EpHUH THCK) INpH
npoMy (azoBuit 3cyB ckianae Big 270,7 no 336,9 rpamyciB. s ycix iHmmx
TapMOHIK CIOCTEpIraeThCsi BHIEPEIKEHHS Iporiecy X IO BITHOIIGHHIO 0O
nponecy Y Ha BenmuuHy Bif 5,6 mo 77,1 rpamycis. Lle Moxe cBiguuTé mpo
HasBHICTh JAESKOTO BEIMKOMACIITAOHOTO MpOIECY, KU BIUIMBAE 1 Ha 3MiHY
aTMOC(EepHOTo TUCKY 1 Ha iHAeKe Ap.

OpeprkaHi BUCHOBKU JTOBEJIU iCHYBAaHHS TiCHOTO KOPEJALIIHOTO 3B’ SI3KYy
MDK HEepiOJHYHHMH CKIAJOBUMH B YacOBHX pPAdax aTMOC(QEPHOTO THCKY Ha
piBHI Mops Ta iHzekcy Ap. BussieHa 3anexHiCTh aTMOC(EPHOTO THCKY BiX
ianexcy Ap. Ll 3anexHicTe crmocrepiraetbest i3 3cyBoMm Bix 270,7 no 336,9
rpangyciB (JUsi Ce30HHHUX TapMOHIK).

UDC 551.58

CLIMATE INDICES FOR THE REGION OF THE ARGENTINE
ISLANDS

L. Pysarenko?, S. Krakovskal?

Ukrainian Hydrometeorological Institute, State Emergency Service of Ukraine
and the National Academy of Sciences of Ukraine, Kyiv, Ukraine,
lolinal@ukr.net

2State Institution National Antarctic Scientific Center, Ministry of Education and
Science of Ukraine, Kyiv, 01601, Ukraine

Considering the fact that climate change is not the same in different
regions of the Earth a plenty of climate indices allow to standardize results and
make them comparable between regions. In this paper dataset from Akademik
Vernadsky station have been used: average daily air temperature (1996-2018);
minimum, maximum daily air temperature and precipitation (2012-2018). Some
climate indices recommended by the Expert Team on Climate Change Detection
and Indices (ETCCDI) have been used. It has been found that there was no
significant temperature trend for period 1996-2018. Season’s duration between
temperature thresholds through 0°C (climate summer), which determine
Antarctic vegetation, is very variable. For this index and also for sums of
positive temperatures (T>0°C) there no significant trend has been found. Indices
SDII (Simple precipitation intensity index) and PRCPTOT (Annual total
precipitation in wet days) were tending to increase during 2012-2018. Two
continentality indices have been calculated for period 1996-2018: Khromov
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continentality index varies from 45+10% and refers to marine climate;
Horchynskyi continentality index has negative values due to small range in
annual temperature variation, and thus it is not suitable for this region.

YK 551.58

KJIIMATHYHI IHAEKCH JJIsI PEI'IOHY APIEHTHUHCBKHUX
OCTPOBIB

JLA. Hucapenxo', C.B. Kpaxoscoka®?

YVkpaincoruii ziopomemeoponoziunuii incmumym HCHC Yipainu ma HAH
Vkpainu, m. Kuis, Vkpaina, lolinal@ukr.net

2leporcagna ycmanosa Hayionanvhuii anmapxmuyunuti naykoeuii yenmp, MOH
Yrpainu, m. Kuis, Yxpaina

BpaxoByroun HeOQHAKOBI MPOSBH 3MiHH TJO0aJbHOTO KIIMaTy Y
perioHax 3eMHOi KyJi y JdaHiii poOOTi BHKOPHCTaHI JEKUIbKa KIIMaTHYHHX
ingexciB pexomennoanux Expert Team on Climate Change Detection and
Indices (ETCCDI), 1110 103BOJISIOTh CTAHAAPTH3YBATH OTPUMaHi PO3PaxyHKH Ta
NOpPIBHIOBaTH iX MDK pI3HUMH perioHamu. Y poOOTi Uil pPO3paxyHKY
KITIMaTHYHUX 1HIEKCIB BUKOPHCTAaHI JIaHi cTaHmii «Akaaemik BepHanchkuii»:
cepenns n1o6osa Temmneparypa nositps (T) 3a 19962018 pp., a Takox 3a 2012-
2018 pp. minimaneHa T, MakcumanbsHa T Ta KUTbKICTH omaiiB. BecTaHoBneHO, IO
3a mepiog 1996-2018 pp. mia TemmepaTypu NOBITpS Ha CTaHIii «AKaIeMik
Bepnancekuit» TpeHau BiacyTHi. TpHBaJicTe mepiofiB MiX JaTaMH CTIHKOTO
nepexony T uepe3 0°C (kimiMaTH4HE JiTO), IO BHU3HAYAIOTH BETETAIliITHUI
MepioJT POCIUHHOCTI, XapaKTePU3YIOThCS 3HAYHOK MiHJIUBICTIO. J[71s TpHBasocTi
nepiofliB MiXK JaTaMH CTIMKOTrO Mepexoxy Ta CyM IO3MTHBHHX TEMIIepaTryp
(T>0°C) Tpenan 3a 1996-2018 pp. Takox He 3HaineHo. J{nsa innmekciB SDII
(Simple precipitation intensity index), PRCPTOT (Annual total precipitation in
wet days) xapaxrepHe 3aranpHe 30inbmieHHs 3Hadenb 3 2012 mo 2018 pp.
ITopaxoBano 2 iHIeKkcH KOHTHHEHTalbHOCTI 3a 1996-2018 pp.: XpomoBa Ta
Topunncekoro. Ingekec Xpomosa 3MiHIoBaBcs B Mexax 45+10%. [lani 3HaueHHS
BKa3yIOTh Ha yMOBH, MOJIOHI 70 Mopcekoro kimimary. IHmexc I'opumHCBKOTO
HaOyBaB MEPEBaKHO Bi/l’€MHHMX 3HA4YEHb Yepe3 Majly aMIUITYIy piYHOro Xomay
TeMIlepartyp, TOMy € HEPUAATHUM JUTsl TAHOTO PETioHYy.
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UDC  [53.01:53.03/.04]:[537.6/.8+535.3/.5+533.951]:[538.9+533.9+523.31-
852/3]-045

IMPEDANCE METHOD FOR ELECTROMAGNETIC BEAMS (IMEB)
IN MULTILAYER GUROTROPIC, ACTIVE AND NONLINEAR
ARTIFICIAL AND NATURAL STRUCTURES. PERSPERCTIVES OF
APPLICATIONS FOR ANTARCTIC RESEARCH, IONISPHERIC
MONITORING OF SPACE WEATHER, NATURAL DISASTERS AND
CLIMATE DYNAMICS

Yu. Rapoport!, V. Grimalsky?, V. Fedun®, O. Agapitov*, J. Bonnell4,
A. Grytsait, G. Milinevsky! 5, A. Liashchuk®, V. Ivchenko?!, A. Rozhnoi®,
M. Solovieva’, A. Gulin?

Taras  Shevchenko National University — of  Kyiy, Ukraine,
yuriy.rapoport@gmail.com; a.grytsai@gmail.com; genmilinevsky@gmail.com;
vnivch@gmail.com; mytimetosay@gmail.com

2Autonomous University of State Morelos (UAEM), Mexico, v_grim@yahoo.com
3The Univercity of Sheffield, UK, v.fedun@sheffield.ac.uk

4University of California, Berkeley, USA, oleksiy.agapitov@gmail.com;
jwbonnell@berkeley.edu

5Main Astronomical Observatory, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

6National Center for Control and Testing of Space Facilities of the State Agency
of Ukraine, Kyiv, Ukraine, alex.liashchukk@gmail.com

“Institute of the Earth Physics, RAS, Moscow, Russia, rozhnoi@ifz.ru;
MCSolovieva@gmail.com

Modeling propagation of VLF electromagnetic waves/beams in the
waveguide earth-ionosphere (WGEI) is of a great importance. Variation in the
VLF wave characteristics is a very effective instrument for diagnostics of
influences on the ionosphere (i) “from above” (Solar Wind-Magnetosphere-
Ionosphere), (ii) “from below””(hurricanes, earthquakes, tsunamis etc.), (iii)
from inside the ionosphere (thunderstorms, lightning discharges) and (iiii) from
the far space (cosmic rays, gamma-flashes, etc.). We propose new tensor
impedance method for modelling propagation of electromagnetic beams
(TIMEB) in a multi-layered gyrotropic waveguide with gyrotropy,
inhomogeneity and a thick cover layer placed above the waveguide. In spite of a
large thickness of the waveguide cover layer, the using effective impedance
provides accounts for an impact of a coveing layer on the electromagnetic (EM)
waves, propagating in the WGEI. TIMEB approach can be applied for EM
waves/beams in active layered gyrotropic artificial metamaterial structures as
well, in rather wide frequency range, from microwaves to optics. The proposed
TIMEB method allows to model (i) excitation of the VLF beams by the typical
VLF sources, such as lightning discharges, radio wave transmitters etc.; (ii)
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propagation of VLF beams/waves in WGEI and (iii) leakage of VLF
waves/beams from the WGEI into the upper ionosphere/magnetosphere. The
perspectives of the farther development and applications of the proposed method
will be discussed. (1) Space Weather can be characterized by whistler
propagation and wave-particle interaction in and out of the ducts in the internal
and exrternal radiation belts, and the proposed method are perspective for the
investigation of duct eigenmodes and the waves which leak from the
magnetospheric and magnetospheric-inospheric ducts. (2) The future rocket
experiment on characteristics of VLF beams in WGEI and wave which leak
from WGEI and the satellite and ground-based obsevations will be discussed.
The results on modeling VLF beam propagation in WGEI and qualitative
comparison between the theory and experimental observation of increasing
losses of VLF waves in the WGEI will be presented. (3) The possibilities of
application of IMEB metod to the investigation of lightnings and clobal electric
circuit (GEC) modification by the Space Weather and connection between
climate dynamics, GEC properties, cyclones and hurricanes and VLF wave
characteristics will be discussed. (4) The perspectives of application of IMEB
nethod for Antarctic studies, for example comprehensive investigation of
Trimpil effect in connecrtion with propagating and leakage whistler modes and
wave-particke interation, Antarctic climate investigations etc. will be presented
as well.

UDC 504.054:(66.08+542.87):542.2](1-923)

POSSIBLE SYNERGISTIC INFLUENCE OF PHOTOIONIZATION AND
ELECTRIFICATION ON SNOW CHEMISTRY

K.Yu. Tkachenko
Department of Antarctic Geoecology, Institute of Geological Sciences, National

Academy of Sciences of Ukraine, Gonchara str.,55-B, 01054, Kyiv, Ukraine,
ktkachenko@igs-nas.org.ua

Processes that go inside polar snow cover significantly affect polar
atmosphere but they are poorly understood yet. Most studies consider
photochemistry as the dominant mechanism of chemical transformations but
recent field data cannot be interpreted only by such photochemical model.
Author proposed a concept how to consider electric phenomena that are well
known to physics but their role was never analyzed by snow chemistry
specialists. The author suggests that ODEs may be initiated by the electric-field
gradients created at the sharp tips of ice formations as a result of the combined
effect of various environmental conditions. According to the author's estimates,
these electric-field gradients may be sufficient for the onset of point or corona
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discharges followed by generation of high local concentrations of the reactive
species and initiation of free-radical and redox reactions.

But there is a question how to differentiate influences of photo effects
and electric phenomena. Author supposes that these factors are not independent.
Vice versa, they reinforce each other and act synergistically.

If the snow was initially ionized, for example, by photoionization,
electrification during a blizzard should be higher. It is looking so, that possibility
to achieve E threshold value under moderate winds in spring and summer is
higher than in winter due to photoionization of snow. This is consistent with Van
Dam et al. observations in Summit. These researchers fixed an influence of wind
on ozone level but only at sun period. Charge accumulation at the tips of
grounded objects can be also stimulated by light quanta because surface
ionization makes surface conductive and generates ions that are capable to
migrate to sharp ice tips.

Thus, the roles of electric and photo phenomena are not independent.
Vice versa, they reinforce each other and act synergistically. It is like a “cloud
under our feet”. And the chemical aspects of these processes are not yet
examined.

VIIK 504.054:(66.08+542.87):542.2](1-923)

MOXKJIMBICTb CHHEPTETUYHOI'O BILUIUBY ®OTOIOHI3AIIII TA
EJIEKTPU3ALII HA XIMIYHI PEAKIII ¥ CHI'OBOMY INOKPUBI
HOJIAPHUX PEI'TOHIB

K.fO. Tkauenxo
Incmumym zeonoziunux nayxk HAH Ykpainu, 6i0oin eeonozii ma ceoexonozii

Aumapxmuou, eyn. I'onuapa,55-b, 01054, Kuis, Yxpaina,
ktkachenko@igs-nas.org.ua

Ipouecn, siki HIyTh y CHIrOBOMY HOKPUBI HOJSIPHHX pErioHIB
3HAQUYHOI0 MIpOI0 BIUIMBAIOTH Ha arMocdepy, € IIe J0Ci HEeIO0CTaTHbO
BUBYCHUMH. BiJbIIICTh JOCHIIKEHDb PO3TIISIAI0OTE (DOTOXIMIIO K TOMIHYIOUHI
MEXaHi3M, SIKMH 3YMOBIIOE XiMiuHI MEPETBOPEHHS Yy CHIrOBOMY IOKpHBI, aje
BEIMKA JI0JIS MTOJIbOBHUX PE3YJIBTATIB HE MOXKE OYTH MPOIHTEPIIPETOBAHOIO, SKIIO
OpaTH 10 yBard TiNBKH (OTOXIMIYHY MOzedb. ABTOpoM Oyira 3ampornoHOBaHA
KOHIICTILisl, B SIKili MPOaHaNi30BaHO MOXJIMBICTh BIUIUBY €JNEKTPUYHUX SIBHIIL,
skl € mobpe Bimomi ¢i3uIi JIBOAY, aje poib SKUX HIKOJNM HE aHai3yBajacs
daxiBugMH 3 XiMii CcHiry. ABTOpKAa MpPUIYCTHJA, IIO0 Take SBHUIIE, K
pyiiHyBaHHs TpomocdepHoro o3oHy (ozone depletion events) Moxe
iHILIIOBaTUCS TPaJi€HTAMHU CIEKTPUYHOTO MOJIs, SKi BUHUKAIOTH HAa TOCTPUX
KIHISIX JIbOJOBHUX YTBOPEHb BHACIIJOK KOMOIHOBaHOTO BIUIMBY Pi3HHX YMOB
HABKOJIMIIHBOTO  CepelioBHINA. 3rimHO 3 i OLIHKaMH, Mi TpaTi€HTH
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SJICKTPUYHOTO TIOJIT MOXXYTh OYTH IOCTaTHIMH IJIsI BHHHKHEHHS KOPOHHUX
pPO3pSAIB 3 MONAIBIIOK TEHEPALli€l0 BHUCOKUX JIOKAIBHUX KOHLEHTpALii
AKTHBHUX PaJMKANiB Ta iHILIIOBaHHA BUIBHO-PAJAUKAIBHHUX 1 OKHCHO-BITHOBHHUX
peaxuii.

Ane BHUHHMKa€ MHUTaHHs], sK AudepeHuitoBaTH BIUTHBH (POTOCDEKTiB i
SJISKTPUYHUX SIBUII. ABTOpKAa BBaXKae, MO Hi (AKTOPH HE € HE3aICKHHMHU.
HaBnaku, BOHU MiACHIIOIOTH OAWH OXHOTO 1 JIFOTH CHHEPreTHYHO. SIKIIO CHIr
OyI10 10HI30BaHO, HANIPUKIIAJ, 3aBSIKH (OTOIOHI3AMIT, elneKTpHudiKalis CHITOBHX
YacTOK IiJ{ Yac CWJIBHOTO BITPY (TpuOoenekTpu(ikamis) TeX CTa€ BHILIOIO.
TakuM 4MHOM, MOXKHA HPHITYCTHTH, IO MOJIMBICTH JOCSTHEHHS IIOPOTOBOTO
3HaueHHA E (10CTaTHROTO U1 BAHUKHEHHS KOPOHHHUX PO3PSIiB), IPU MOMIpHHUX
BITpaxX HaBECHI 1 BIITKY € BHUINOIO, HIXX B3UMKY, 3aBISKH (OTOIOHI3aIlil CHIrY.
ILle y3romxyerscs 3 OaraTtopiyHMMH cHocTepexxeHHsMu Van Dam  Ta
CHiBaBTOpPaMH , sIKi BOHU MPOBOJIMIIM Ha MeTeocTanlii Summit y I'pernanmii. LIi
JOCIITHUKY 3a(iKCyBany BIUIMBH BITPY Ha PiBEHb O030HY, aJle TIJIBKH y COHSYHI
nepioxn. HakonndeHHs 3apsiiy Ha KIHIIX 3a3€MJICHHX OO0'€KTIB TaKOX MOXKeE
CTUMYJIIOBATHCSl KBaHTaMH CBITJa, OCKUJIBKM IIOBEpPXHEBa IOHi3amlis pOOHTH
MOBEPXHIO MPOBIIHOIO 1 TeHepye 10HW, SKi 3AaTHI MIrpyBaTd Ha TOCTpPi KiHII
JbOJIOBUX YTBOPCHB.

TakuM 4YHMHOM, aBTOpKa BB@XAa€, IO pOJI EICKTPUYHMX SBHIL i
(doroioHizawii He € He3aMeKHUMHU. HaBmaku, 1l SBUIIA 3MIIHIOIOTH OJJHE OHOTO
i nitoTh cuHepreTnuHo. CHIrOBUI MOKPHUB MOXKHA PO3IIIAATH SIK «XMapy, sKa
3HAXONUThCI HE B HeOI, a MiJ HOraMm», CICKTpH3alis I€i «XMapuw» €
6araToCKJIaJJOBUM IIPOLIECOM, a XIMIYHMH «BUMip» BIUIMBY LIUX (haKTOpIB IIe
notpedye BUBUEHHS.

UDC 551.509

ON THE ROLE OF DIFFERENT CLIMATE-MAKING FACTORS IN
FORMATION OF THE CLIMATIC SYSTEM OF WEST
ANTARCTICA

V.E. Tymofeyev, O.G. Tatarchuk, L.A. Kovalchuk

Ukrainian Hydrometeorological Institute, State Emergency Service of Ukraine

and the National Academy of Sciences of Ukraine, Kyiv, Ukraine,
tvvladys@gmail.com

Research into the Earth’s climate has become especially important in
the recent decades, due to the tendency to warming in the lower troposphere.
A distinctive feature of the West Antarctic climatic in the 20th century is the
presence of two periods of the air temperature growth, with the time frame
of regional warming corresponding to the global one. Regional warming at
the end of the 20th century on the Antarctic Peninsula took place against the
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activation of the El Nifio-Southern Oscillation (ENSO), manifested in the
mid-1970s in the form of a well-known climatic shift. The warmest decade
in the Antarctic Peninsula has been the period 1996-2005, with the
increasing air temperature on stations located in different physical and
geographical conditions.

Interactions of circulation of equatorial and extratropical latitudes
(teleconections) are formed due to anomalies in the large-scale atmospheric
circulation. Anticyclogenesis develops in the South-East Pacific during the
warm phase of EI-Nino and cyclones deepen during La-Nina. It is
established that the El Nifio signal propagates up to the lower stratosphere,
where an anomaly of the total ozone develops (well-known ozone hole). The
ozone anomaly in Antarctica is formed under the influence of large-scale
atmospheric circulation, namely on the background of intensification in the
both circumpolar vortex intensity, as well as the angular momentum of the
atmosphere rotation.

Changes in both the lower troposphere (the most intense warming in
the southern hemisphere) and in the stratosphere (ozone anomaly) are
recorded at the Akademik Vernadsky station. An increase in the air
temperature in the lower troposphere is accompanied by changes in the
circulation of the atmosphere. Deepening of the circumpolar trough, along
with the increase of the zone flow, is a large-scale background, which was
the subject of changes in the regional climate system.

At the beginning of the 21st century, new changes are taking place,
with some negative tendency in the mean seasonal and annual air
temperatures at most stations in the region. Associated changes are found in
the sign of the long-term trend of mean sea level pressure, as well as ed
changes in the sign of the regional circulation index.

The conducted experiments on the division of the natural and
anthropogenic signal showed that climate change in West Antarctica is
mainly due to the natural factor. First of all, modern changes are caused by
the influence of the ENSO. Need for further research is emphasized, as we
have a limited number of warm and cold episodes of the El Nifio
phenomenon.
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®OPMYBAHHI KIIMATHUYHOI CUCTEMH 3AXITHOI
AHTAPKTUKHA
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Vrpaincokuit  ciopomemeoponoeiunuii incmumym JJCHC ma HAH Ykpaiuu,
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JocnimkeHHs: KIiMaTy 3eMili Ha0ya0 0COONMBO aKTyaJbHOTO 3HAYCHHS
B OCTaHHI JECATWIITTS, IO IIOB’SA3aHO 3 TEHACHLICIO J0 IiJBUIICHHS
I00aNBHOT 1 perioHasbHOI TeMIepaTypu MoBiTpsl. BiaMiHHOIO ocoOnmBicTIO
KITIMaTUYHOTO PeKUMY 3axXigHOi AHTapKTHKU 20-ro CTOPIYYs € HAsBHICTH IBOX
HepiofiB IiJABUIICHHS TEMIIEpaTypH TMOBITPs, IPH IIOMY YacoOBi PaMKH
pETiIOHANBPHOTO  TOTCIUTIHHS ~— BIANOBiZAalOTh  To00anbHOMY.  Perionanbhe
MOTETUTiHHA Hampukiadi 20-ro cropiyus Ha AHTapKTUYHOMY IiBOCTPOBI
BinOyBarocr Ha (oni axtuBizamii sBuma Enb-Hinpo-IliBoeHHe konmBaHHS
(EHIIK), mo nposBuiIoCsS y BUTJISAL BiIOMOTO KIIMaTHYHOTO 3CYBY y CepeluHi
1970-x pokiB, BHACNINOK IiJBHIIECHHS TEMIEPAaTYpH HMOBEPXHI €KBATOpPialbHOT
yactuH Tuxoro oxeaHy. Bzaemonmii 1mpkymsamii ekBaTopialbHHUX —Ta
MO3aTPOIIYHNX IIUPOT (TENEKOHEeKIii) (OPMYIOTECS dYepe3 aHOMaNii y
BEJTMKOMACINTAOHIH IUPKYISALii aTMOC(epH, TOJOBHI PUCH SIKOT BCTAaHOBIIEHI 11O
OKpeMHM  AecaTHpiudsMm.  BcraHoBmeno, mo  curHan  Emnp-Hinbito
PO3MOBCIOIKYETBCA 0 HHU3BKOI cTpatocdepu, Oe PpO3BHUBAETHCS aAHOMAIIS
3araJbHOTO BMICTy 030HY. O30HOBa aHOMaJisi B AHTapKTHII (OPMYEThCS IIi[T
BIUIMBOM BeJIMKOMacmTabHOI arMocepHOi NHPKyIAmii, a came Ha Tii
MOCWJICHHSI IHTEHCHBHOCTI IIMPKYMIIOJSIPHOTO BHXOPY, a TaKOX KyTOBOTO
MOMEHTY o0epTaHHs aTMochepH.

HaliTermimmM JIeCATHITTSM B iCTOpii CIIOCTEpe)XXeHb B paioHi
AHTapKTHYHOTO MiBOCTpOBa cTaB nepiox 1996-2005 pp., npHyOMy i JBHILIECHHS
TEMIIEpaTypH TOBITPS BiJ3HAYAETHCS 3a ITaHUMH CTaHIIM, PO3TAlIOBaHUX Y
pizHUX (i3uko-reorpadivHUX ymMoBax. XapakTepHO, IO 3MiHH K Yy HHU3BKii
Tponocdepi (HaitOinbII iHTeHCUBHE MOTEIUTiHHA B [liBIeHHIN WiBKYMi), Tak i y
cTpatocdepi (030HOBa aHOMANIS) PEECTPYIOTBCS Ha CTaHIIl «AKaaemik
Bepuaacbkuity.

[ligBuIeHHsT ~ TeMmIepaTypu TMOBITpsS B  HIDKHIA  Tpomocdepi
CYIPOBO/DKYETBCS 3MIHOIO LUPKYJIALii atMocdepu. Po3IupeHHs 30HH BILIMBY
OCHOBHHX IEHTPIB Hil Ha CXijl, pa3oM 3 MOCHJICHHSM 30HAIBLHOTO MOTOKY, €
BEIMKOMAcIITAOHNM (OHOM, Ha SKOMY BifOYNHCS 3MIHM Y perioHaJbHii
KITIMaTHYHIA CHCTEMI.

Hanpukiami XX - mowyarky XXI cromiTrss BinOyBalOThCS HOBI 3MiHH,
30KpeMa 3MiHa 3HaKy 0araTopidHOTO TPEHAY THCKY, a TaKOX IIOB'S3aHA 3 MM
3MiHa 3HaKy PErioHaJbHOTO iHIeKCY mupkKysidii. Ha oMy ¢oni BinOyBaeThcs
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3MiHa 0araTopiyHOi TEHJAEHII TEeMIIepaTypH IOBITPs, 30KpeMa IPHITMHCHHS
MOJaNbIIOro MOoTeutiHHA. B octanne necarmnitra (2008-2017 p.) HamiTunacs
TEH/EHLIA A0 YHOBUIBHCHHS IiJBHUILEHHSA CEpPeIHbOI pidHOI TeMIepaTypu
MOBITPSL 1 CEpeAHBOI TEeMIIEpaTypud OKPEeMHX MICSMIB Ha OIIBLIOCTI CTaHLiN
periony.

[IpoBeneHi eKCIEPUMEHTH PO3AUIEHHS IIPUPOJHOTO Ta aHTPOIIOTEHHOTO
CHTHaly TO0Ka3ajo, IO 3MiHM KJIIMaTy y 3axigHii AHTapKTHII B OCHOBHOMY
3yMoBJeHI mpupogHuM ¢axrtopoM. Ilepmr 3a Bce, cydacHi 3MiHM 3yMOBIIEHI
pmwmBoMm EHIIK. Bxka3yerbcss Ha HEOOXiTHICTH TMONATBIINX JOCIIIKCHB,
OCKIUJTBKM MU Ma€EMO OOMEXKEHY KiNbKICTh TEIUIMX 1 XOJOAHUX eMi30[iB SBHUILA
Enb-Hinpo.

UDC 551.524.35

THE RESEARCH OF THE DYNAMIC OF NEAR GROUND AIR
TEMPERATURE AT NOVOLAZAREVSKAYA STATION

D.S. Voshchylina, O.M. Prokofiev

Odessa State Environmental University, Odesa, Ukraine, graffdi7z8@gmail.com,
leggg0707 @gmail.com

The material of the research. This works deals with the analysis of the
average marks of near ground air temperature of the month at Novolazarevskaya
station which is situated in the East Antarctica. Systematization, calculations and
analysis have been made for all the months of a year for the period from 1963 to
2017. The output data was taken from the base of data of the British Antarctica
Survey (https://legacy.bas.ac.uk/met/READER/data.html).

The results of the research and analysis of them. All the data for
many years was analyzed with the purpose of revealing of hidden periodicals.
For the station of Novolazarevskaya the most typical is the fluctuations with a
period of 2 - 6 years. The result of the analysis of the hidden periodicals were
used when the average rows of temperatures were smoothed. The linear trend
was built on the base of the smoothed row. It shows the direction of the
temperature change and the size of these changes. The analysis of the
specifications of the trend component has shown that the increase of the near
ground air temperature for the period of the research during the majority of the
months of the year is typical for Novolazarevskaya station. The negative trend is
fixed at the beginning of the Antarctic summer with its maximum in August
which equals +2.8 °C. On the average during the year the trend for the average
annual temperature equals +0.7 °C.

For determing typical features of the changes of the near ground
temperature it was made a decision to calculate and analyze the anomaly of near
ground temperature during the decades from 1968 to 2017. The analysis of the
calculations has shown that during the first decade 1968-1977 mostly negative
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anomaly of nearground air temperature is fixed at the station. The maximum of
the negative anomaly is observed in a winter period. The added anomaly is
observed only in May. During the second decade (1978-1987) added anomaly of
the near ground temperature dominates. The maximum is observed in a winter
period. The third decade (1988-1997) is mostly represented by added anomaly
except May. During the fourth decade (1998-2007) little negative anomaly of
nearground air temperature dominates. The maximum of the temperature
decrease is observed in April. Added anomaly is observed at the end of summer
and at the beginning of winter. The maximum of the temperature increase during
this period is fixed in June. The fifth decade (2007-2017) is also characterized
mostly by negative anomaly which is observed during the biggest part of the
year (January-July). Negative anomaly is observed in Februry and June. During
the other months of the year added anomaly is marked.

YJIK 551.524.35

JOCJIIKEHA  JUHAMIKA MPA3EMHOI TEMIIEPATYPU
MOBITPSI HA CTAHIIIi HOBOJIA3SAPIBCBKA

/.C. Bowunina, O.M. Ilpokogh e

Ooecvruil  Oeporcaguutl  exonociynuti  ymigepcumem, M. QOoeca, Yxpaina,
graffdi78@gmail.com, leggg0707@gmail.com

Marepiann nociaimkennsi. B maHiii poOOTI MpOBOAMTHCS aHANi3
CepeIHPOMICSIYHMX 3HAYEHb IPU3EMHOI TEMIIepaTypy IOBITPS Ha CTaHIl
HoBona3zapisceka, sika posramoBana y CximHiit Anrapkrumi. CucteMaTHsariis,
PO3paxyHKH 1 aHANi3 BUKOHAHI JJIs BCIX MICAIIB pOKy 3a mepion 3 1963 mo 2017
poku. BuximHi mani B3sTi 3 0a3u AaHWX BpuUTaHCHKOI aHTapKTHYHOI CITy:KOU
(https://legacy.bas.ac.uk/met/READER/data.html).

PesyabTaTn gociimkennsi Tta ix amamiz. Bci OaratopiuHi nmaHHi
MpOaHaTi30BaHi 3 METOIO BUSBIICHHS IPUXOBAaHMUX NepioanuHocTei. s craHmii
HoBonazapiBcbka HalOLIBII XapakTepHUMHU € KOJNWBAHHA 3 IepiogoMm 2 - 6
pokiB. PesynpraTi aHanmily npHxoBaHHX IEpiOANYHOCTEH BHKOPHCTOBYBAIHCH
IpH 3IJIAJDKYBaHHI OCepeHEHMX psiiB Temreparypu. Ha ocHOBI 3riamkeHoro
psamgy TOOyIOBaHWHA IHIMHWUN TpeHNI, SKUH TIOKa3ye HAmpsMOK 3MiHH
TEeMIepaTypd Ta BEIMYMHY NHX 3MiH. AHAIi3 XapaKTepHCTHK TPEHIOBOI
CKJIaIoBOi TOKa3aB, mo st cTaHnii HoBomasapiBchka XapakTepHE 3pOCTaHHS
NpU3eMHOI TeMIepaTypy IOBITPS 3a JOCHIIKYBaHHH TIIepio[] MpPOTITOM
Oinmpmiocti MicsAuiB  poxy. Bim’emHuii TpeHx (ikcyeTbcs Ha OYATKy
AQHTapKTUYHOTO JIiTa 1 B OCiHHIN mepion (3 Oepe3Hs Mo TpaBeHb). PemTy poky
CIIOCTEpiraroThCs AONATHI TPEHIH, 3 MAaKCUMYyMOM B CepIiHI, SKUil CKiajaae
+ 2,8°C. B cepennpoMy 3a pik Uil CepeIHbOPIYHHMX 3HA4YEHb TEMIIEpaTypH
noBiTps TpeHn cknanae + 0,7°C.
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Jlnst BCTAaHOBJIGHHS XapaKTEepHUX OCOOIMBOCTEH 3MIiH IPH3EMHOI
TEeMIIEpaTypH MPUHHATO pIlIeHHS pPO3paxyBaTd 1 MpoaHaTi3yBaTH aHOMAil
MPU3EMHOI TeMIlepaTypu 3a AecATHpiuHi nepiogu 3 1968 mo 2017 pik. AHami3
PO3paxyHKiB IOKa3aB, 1[0 B mepiie aecaTWiTTs 1968-1977 pp. Ha craHwii
(GIKCYIOTBCS  MEpeBaAXKHO BiA’€MHI aHOMaNii NPH3EMHOI TeMIeparypu.
MakcuMaltbHI BiJI’€MHI aHOMaJii CIIOCTEPIraroThCsl B 3UMOBHIA Tiepioa. JJonarHi
aHOMaJIii CIIOCTEepIraroThCs JIMIIE B TpaBHI. Y npyromy necsatwiutTi (1978-1987
pp.) TIepeBaXaroTh MIOJATHI aHOMaJil TPH3EMHOI TeMIepaTyph MOBITPSL.
MakcuMyM BiIMida€eThest B 3uMoBHE miepioa. Tpere necarmtitrs, 1988-1997 pp.,
NPEICTABICHE NEePEeBAXKHO JOAATHUMU aHOMAJISIMH 3a BHKJIIOYCHHSIM TPaBHS-
Micang. Y yerBepromy aecatwmitri (1998-2007 pp.) mepeBaxarOTh HEBEIHKI
BiJ’€MHI aHOMaJIii IPU3EMHOI TeMIepaTypH MoBiTps. MakcuManbHe 3HMKEHHS
TEMIIEpaTypH CHOCTepiraeTecst y KBiTHI. JlomaTHi aHOMamii crocTepiraroThes
HaIPUKIHII JIiTa Ta HAa TOYATKy 3UMH. MaKkcUMaibHe IiIBUIICHHS TeMIIepaTypu
B Ieil mepion GikcyeThes B uepBHi-micawi. [1'ate aecatunitrsa, 2007-2017 pp.,
TAKOX  XapaKTepPU3YeThCSl  IMEPeBAXHO  BII'EMHUMH  QHOMAJISIMH,  SIKi
CIIOCTEepIraroThCsl OUTBIIy YacTUHY pPOKY (3 Ci4HA IO JumeHs). Bin emHi
3HA4YEHHs aHOMaJill CIOCTEPIraroThesl B JFOTOMY Ta YepBHi. B iHII Micami poky
BIZIMIYAIOTHCSI JOAATHI aHOMAUTIi.
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