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1. Belgica antarctica Jacobs, 1900 - eguHuii npecTaBHUK Kiaacy Insecta, 10 HajleKuTh 10 €eHOeMidHoi payHu
Ha3eMHUX €KOCUCTeM AHTapKTUKU. HuHi 1g XipoHOMIa, SIK i iHIIi aGOpUreHHi OpraHiamu periony, icHye B ymoBax
IOCUTH CTPIMKOI BiTHOCHO iHIMX YACTHH IIJIAHETU 3MiHM KJIiMaTy, 3pOCTaHHS aHTPOIIOTE€HHOTO BILIUBY,
(OopMyBaHHSI HOBUX MDKBUIOBUX B3a€MOZIM i3 4y>)KOPiAHUMU BUAAMU Ta TpaHCPopMmallii EKOCUCTEM, 5Ki JOHeJaBHA
3a7MIIaINCS 3HAaYHOIO Mipolo i3os1b0BaHuMU. [lonpu Te, mo Belgica antarctica BBaXXa€eTbCsl NEPCIEKTUBHUM
MOJEeJIbHUM O0'€KTOM [1J1s1 TOCJTIiIPKEHHST MeXaHi3MiB afianTalii 1o eKCTpeMabHUX YMOB CEpeLoBUIIA Ta BiTHOCHO
IleTajbHO BUBYEHA Ha pi3HUX PiBHsX 6iosioriyHoi opraHizaliii, Hu3Ka BaskJIMBUX aCIeKTiB ii 6i0s10Tii 3ayumaeTbCst
HEJIOCTaTHbO NOCIiIKEHOKW. MaTepiaaom 1151 OCHIIPKEHHS CIYryBaIy 6i0JI0TiuHi 3pa3ky, 3i0paHi 3100yBayeM Mif,
Yac CE30HHUX €KCIEIULIN 10 YKPAiHChKOi aHTapKTUYHOI CTaHLii «AKageMik BepHancekuin» y 2021-2022 ta

2023-2024 pp., a TaKOX 3pa3Ky, HaJaHi Jlep>kaBHOI0 YCTaHOBOIO HallioHaIbHUY aHTAapPKTUYHUN HAayKOBUI LIEHTP



MOH VYkpaiHuy, 3i6paHi yuacHUKaMU YKpaiHCbKUX aHTApPKTUYHMX eKcrienuliiil. Belgica antarctica ynepie BusSBI€HO
y 67 j0KaniTeTax 3axifHOro y36epeskokst AHTApKTUYHOTO IIiIBOCTPOBA, 30KpeMa B 11 MaTepuKoBUX JIOKaJliTeTaxX Ta Ha
56 ocTpoBax i ckesnbHUX BUxogax. Haituacriiie oro BUsIB/S/IU B EHTPAJIbHIl YaCTHHI apeaiy, 10 OXOILJII0E
apxinesaru [lanmepa Ta Binbresbma, a TakoX MiBHIYHY YacTUHY 6epera I'pesma 11 6eper JJanko. [Tonpu HasiBHI
sitTeparypHi Bigomocrti, Belgica antarctica He 6ys10 BUSIBJIEHO Y JOCTIIKEHUX 3pa3Kax i3 pailoHy ocTpoBa Azesaizga.
BonHOYacC BCTaHOBJIEHO, 1O MiBIEHHA MeXKa MOLMPEHHS BUly 3HaXOJUTHCS HE Ha OCTPOBax Ped oK, K
BBa)KaJIOCS paHillle, a 6inbi HiXX Ha 220 KM MiBAeHHie — Ha ocTpoBi Osexkcanapa . lle cBimynuTh Mpo 3HaYHO
IIMPLINI apeas BULY, MPOTSIKHICTD SIKOTO MOXKe focsiraTi 6;113bko 1200 KM i3 miBHIYHOTO CX0y Ha MiBAEHHUN
3axizm. BcTaHOB/IEHO CTaTUCTUYHO IOCTOBIpHI BigMiHHOCTI MK nmonyssauismu Belgica antarctica 3a HU3Ko010
MOPGOMETPUYHUX NTAPAMETPIB JIMYMHOK IV BiKy: IIMPUHA MEHTYMA, IIMPUHA LEHTPaJIbHOIO 3y0Ls MEHTYMA,
IIMPYHA BEHTPOMEHTYMA, BiICTaHb MiXK CyOMEHTAJIbHUMH 1[€TUHKAMU, JOBXKUHA MaHAUOYJI, IIMPHUHA MAaHIUOYJI,
BiZICTaHb MiXX CyO[leHTaJIbHUMU LIETHHKAaMHU, LOBXKHA 1-rO cermeHTa ByCUKIB, JOBKMHA BYCUKIB, JOBKMHA aHTEHHOI
IJIACTUHKY, BiJICTaHb BiJl KiJIbLIEBOrO OPraHa 10 OCHOBM 1-TO CEerMeHTa BYCHKiB, JOBKMHA aHAJIbHUX LIETUHOK,
IOBXMHA CylpaaHaJbHUX IETMHOK, NOBXUHA 33HiX napanoy. OTpuMaHi pe3yJbTaTi CBiYaTh PO HAsIBHICTb
BHPaXEHOI MIKIONYJISILINHOI MOPOMETPUYHOI MiHIMBOCTI. Y INYMHOK IV BiKy 3apikCOBaHO HasIBHICTb HU3KU
aHoMartiit 6y7I0B1 CTPYKTYP TOJIOBHOI Karcysu (MEHTYM, MaHUGY M Ta ByCUKM). IX BUHUKHEHHS MOXKe 6yTH
IIOB'sI3aHeE SIK i3 IposiBaMM iHOpeHOi Aenpecii B i3071b0OBaHUX MOMYJISILiSNX, TaK i 3 BIVINBOM HECIPUSITIMBUX
(daxTOopiB cepenoBuia. He migTBEpA’KeHO MOXJIMBICTb HAZIMTHOTO PO3pi3HEHHS caMLiB i camuip Belgica antarctica
Ha JIMYMHKOBIN CcTafii 32 gociiKeHnMU MOP(POMETPUIHUMU XapaKTEPUCTUKAMU FOJIOBHOI KarCyau. AHai3
PO3MOJIiy 03HAK Ta PE3yJIbTaTU METO/Y FOJIOBHAX KOMIIOHEHT HE BUSIBUJIA O3HAK 6iMOJAIbHOCTI, 10 CBiAYMIIO 6
IIPO HasBHICTb cTaTeBoro AumMopdismy. CTBOPEHO CTaHJAPTHY KapTy MOJITEHHUX XPOMOCOM CJIMHHUX 337103
JIMYMHOK Belgica antarctica. Y gocigkeHux nonyssiisix BUSIBJI€HO BCi ITSITh CIIAJKOBUX iHBEPCil, ONMCAHUX
paHiize, a TakoX [1Bi HOBIi iHBepcii: Ha xpomocomi Il Bganocs BusiButy iHBepcio D1 B mingHkax 2-10, a Ha XpoMOCOMi
Il - B ginsukax 9-11. Takoxx 6yJ10 BUSIBJIEHO Ta ONKUCAHO 39 COMAaTUYHUX XPOMOCOMHUX I1epedyI0B Ta 3MiH
(YHKLiIOHAIBHOI aKTUBHOCTI XPOMOCOM. BCTaHOBJIEHO CTaTUCTUYHO JOCTOBIPHI BiIMiHHOCTI MK IIONYJISILiSIMU 32
9aCTOTaMM BCiX HE3YEIJIEHUX 31 CTATTIO CIIaIKOBUX iHBEPCill. [ly1s1 YaCTHMHY iHBEPCiil BUSIBJIEHO reorpadidHi KIiHu:
4yacToTH iHBepcilt A Ta C 3pocTanu B HaIPSIMKY Ha IiBHIY, HAa TPOTUBArY iM, 4aCTOTH iHBepcii xpomocomu I Ta
inBepcii D1 - y HanpsMKy Ha NiBeHb. 3a JONIOMOro0 6i0iH(pOPMaTUYHOTO aHaJi3y apXiBiB TOBHOT€HOMHHUX
IIOCJIiIOBHOCTEN y cKiazi Mikpobiomy Belgica antarctica BusiBieHo 14 TakcoHiB 6akrepiit: yoTupu Pseudomonas
spp., ABa Arthrobacter alpinus, Janthinobacterium lividum, Serratia fonticola, Serratia plymuthica, Yersinia
intermedia, Yersinia kristensenii, Neisseria sp., Humibacillus sp. Ta Pelomonas sp. MeTonom mrpuxkogysanss JHK
BCTAHOBJIEHO HasIBHICTb NoclifoBHOCTeN Wolbachia spp. Ta 7Box iHINX 6aKTepili-penpoayKTUBHUX [IaPa3UTiB!
Rickettsia spp. Ta Cardinium spp. Kito4oBi cnoBa: kiimatuyHi 3miny, Diptera, Belgica antarctica, abopureHHuii By,
nonyJsiuis, 6ioreorpadis, nomupeHHs, HOBI 3HaxigKu, Mop@oJioris, MmopdomeTpis, MOpPOMETPUYIHI
XapaKTEPUCTUKHU, CTaTeBUN AUMOP(Qi3M, XpOMOCOMHMI N0JiMOPQi3M, Mikpobiom, mTpuxkonysaHHs JHK.

2. Belgica antarctica Jacobs, 1900, is the only representative of Insecta class for the endemic fauna of Antarctica’s
terrestrial ecosystems. Currently, this chironomid, like other native organisms of the region, experiences rapid
climate change compared to other parts of the planet, increasing anthropogenic impact, the emergence of new
interspecific interactions with alien species, and the ecosystems’ transformation that until recently remained
largely isolated. Despite the fact that Belgica antarctica is considered a promising model organism for studying the
mechanisms of adaptation to extreme environmental conditions and has been studied in relative detail at various
levels of biological organization, a number of important aspects of its biology remain insufficiently studied. The
material for the study was biological samples collected by the applicant during seasonal expeditions to the
Ukrainian Akademik Vernadsky Station in 2021-2022 and 2023-2024, as well as samples provided by the State
Institution National Antarctic Scientific Center of the Ministry of Education and Science of Ukraine, collected by
participants of Ukrainian Antarctic expeditions. Belgica antarctica was recorded for the first time in 67 localities of
the western coast of the Antarctic Peninsula: in 11 localities on the mainland and on 56 islands and rocky outcrops.
It was most often found in the central part of the range, including the Palmer and Wilhelm archipelagos, as well as



the northern part of the Graham Coast and the Danco Coast. Despite the available literature, Belgica antarctica
was not found in the samples from the Adelaide Island area. At the same time, it was found that the southern limit
of the species’ distribution is not on the Refuge Islands, as previously thought, but more than 220 km south, on
Alexander Island. This indicates a much wider range of the species, which may extend for approximately 1,200 km
along a northeast-southwest axis. Statistically significant differences were established between populations of
Belgica antarctica in a number of morphometric parameters of fourth-instar larvae: width of the mentum, width of
the central mentum tooth, width of the ventromentum, distance between submental setae, length of mandibles,
width of mandibles, distance between subdental setae, length of the 1st antennal segment, length of antennal
segments, length of antennal plate, distance from the ring organ to the base of the 1st antennal segment, length of
anal setae, length of supraanal setae, length of posterior parapods. The obtained results indicate the presence of
pronounced interpopulational morphometric variability. In fourth-instar, a number of malformations of the
structure of the head capsule structures (mentum, mandibles, and antennae) were recorded. Their occurrence
may be associated both with manifestations of inbreeding depression in isolated populations and with the
influence of adverse environmental factors. The possibility of reliably distinguishing males and females of Belgica
antarctica at the larval stage based on the studied morphometric characteristics of the head capsule was not
confirmed. Analysis of the distribution of traits and the results of the principal component analysis did not reveal
signs of bimodality, which would indicate the presence of sexual dimorphism. A standard polytene chromosome
map of the salivary glands of Belgica antarctica larvae was created. All five previously described hereditary
inversions, as well as two new inversions, were detected in the studied populations: on chromosome III, the D1
inversion was detected in sections 2-10, and on chromosome II, in sections 9-11. 39 somatic chromosomal
rearrangements and changes in the functional activity of chromosomes were also detected and described.
Statistically significant differences between populations in the frequencies of all sex-unlinked inherited inversions
were established. Geographic clines were found for some of the inversions: the frequencies of inversions A and C
increased towards the north; in contrast, the frequencies of chromosome I inversion and D1 inversion increased
towards the south. Using bioinformatic analysis of archives of whole-genome sequences, 14 taxa of bacteria were
identified in the Belgica antarctica microbiome: four Pseudomonas spp., two Arthrobacter alpinus,
Janthinobacterium lividum, Serratia fonticola, Serratia plymuthica, Yersinia intermedia, Yersinia kristensenii,
Neisseria sp., Humibacillus sp., and Pelomonas sp. DNA barcoding revealed the presence of Wolbachia spp
sequences and two other bacterial reproductive parasites: Rickettsia spp. and Cardinium spp. Key words: climatic
changes, Diptera, Belgica antarctica, native species, population, biogeography, distribution, new records,
morphology, morphometry, morphometric characteristics, sexual dimorphism, chromosome polymorphism,
microbiome, DNA barcoding.
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InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. 3amopoka Angpiit Muxaitnosud

2. Andrii M. Zamoroka

KBasigikamis: k.6.1., nouent, 03.00.16
InenTudikarop ORCID ID: 0000-0001-5692-7997
JopaTrkoBa inpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: KapnaTchkuii HallioHa/IbHUIT yHiBEpCUTET iMeHi Bacuis

Credannka

Kopg 3a €IPIIOY: 02125266

Micqesnaxo,zm(emm: ByJ1. llleBueHka, IBano-PpankiBerk, 76018, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Babuupkuit Auapiit Iroposud

2. Andrii I. Babytskyi
KBasidikamis: . 6. ., nouenr
InenTudikarop ORCID ID: He 3acrocosyetses

JoparkoBa iHdopmamnist: ;https://orcid.org/0000-0003-2758-
0319;https: / /www.scopus.com /authid /detail.uri?authorld=57210701293

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0COOM: IcTuTyT 300710rii iM. 1. . lImMasbraysena HaujonanbHoi

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416975

MicueSHaxo,q)KeHHﬂ: ByJ1. Borgana XmenbHunpkoro, Kuis, 01054, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR:

Penensentu



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Crykamok Cranicsias BomoguMuposuy

2. Stanislav V. Stukaliuk

KBasigikamis: . 6. u.

Imentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: Jlep>kaBHa ycTaHOBA "[HCTUTYT €BOJIIOLIMHOI €KOJIOTTi

HanjjonanbHoi akagemii Hayk Ykpainu"

Kopg 3a €IPIIOY: 33593908

MicneSHaXO;DKeHHﬂ: ByJI. AKaziemika Jlebenesa, Kuis, 03143, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. binzing Onexciii BacunboBuya

2. Oleksii V. Bidzilia

KBasmigikanis: x. 6. 1., c.u.c., 03.00.24
ImenTudikarop ORCID ID: He zactocoyerbcs
JonmaTkoBa iHdopmarist:

IloBHe HafIMeHyBaHHﬂ IOpI/I,uH‘IHO'l' 0CoO0M: Jlep>kaBHa ycTaHOBA "[HCTUTYT €BOJIIOLIMHOI €KOJIOTTi

HanjonasnpHoi akagemii Hayk Ykpainu"

Kopg 3a €IPIIOY: 33593908

MicneSHaxo,erCHHﬂ: ByJI. Akaziemika Jlebenesa, Kuis, 03143, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjjonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI T'onyapenko Irop Bikroposuy
TOJIOBH pajgu

Byacue IlpizBumie Im's I1o-6aThKOBI l'onyapenko Irop Bikroposuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiznoBigasbHHI 3a MiATOTOBKY JKuranenko Onekcanap AHaTOMIOBAY
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




