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abstract

The series of conferences ‘Natural History Museology in Ukrai-
ne, launched in the autumn of 2009, celebrated its tenth anni-
versary in 2019. Ten years after its beginning, the fifth meeting
of the conference cycle was held. The series of conferences was
initiated by the Natural History Section of the Ukrainian branch
of ICOM, and the main organizers of the first and all subsequent
meetings were scientists from two academic museums — the
State Museum of Natural History NAS of Ukraine (Lviv) and the
National Museum of Natural History NAS of Ukraine (Kyiv).
During these 10 years, five full-scale conferences were held: three
in Kyiv, one in Kaniv, and one in Kamianets-Podilskyi. Tradi-
tionally, the conference is organized in autumn with an average
interval of two years on topics related to scientific and educa-
tional activities and to the past of natural history museums. An
overview of these conferences, their topics, dates, venues, and
proceedings is presented. A detailed description of the events
of the fifth conference held in Kyiv at the National Museum of
Natural History of the National Academy of Sciences of Ukraine
is given. Thirty-nine participants took part in this conference
during the two full days of its work (the 7th and 8th of October),
of which 20 made oral presentations, and a total of 80 articles
were published. The most important events of the conference in-
cluded a solemn session on the occasion of the 100th anniversa-
ry of the Zoological Museum of the All-Ukrainian Academy of
Sciences (1919/1921-1934), which became one of the predeces-
sor museums of the modern NMNH, a scientific session themed
‘Study and preservation of collections, a session on ‘exhibition
activities, and a round table on the topic ‘Databases as tool for
working with natural history collections’ The proceedings of the
fifth conference were published as part of a series of publications
titled ‘Natural History Museology, which was initiated on the
occasion of the fifth meeting and in order to link all previous
editions with different (albeit similar) titles into one cycle. The
edition is registered in the NAS of Ukraine as both printed and
electronic publication with respective ISBNs for the entire series
and the current fifth issue.

© 2021 1. Zagorodniuk, E. Korol, K. Ocheretna; Published by the National Museum of Natural History,
NAS of Ukraine on behalf of GEO&BIO. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and
reproduction in any medium, provided the original work is properly cited

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2021 « Tom 21 3



IIpuponumya myseonorida B YKpaiHi: 10 pokiB giAnbHOCTI
y dopmaTi Mmepexi Ta HayKoBUX KOH(epeHiii

Irop 3aropopuiok, Eneonopa Kopons, Karepuna Oueperna

Pestome. Cepist koH(epenmiin «IIprpoganda Myseonoriss B YkpaiHi», o Oya 3all04aTKOBaHa BOCEHM
2009 poky, 2019 poky BifsHa4anma cBill gecATupiuHMii oBineit. PiBHO yepes 10 pokiB Bif 1jbOro movat-
Ky i 6y/710 IpoBefieHo I ATy 3yCTpid 11b0ro KoHdepeHIiitHoro unkiy. LInkm koHdepeHI1iil 3a1109aTKOBaHO
[Tpupomamyomo cekniero YkpaiHcpkoro BigpinenHs IKOM, a romoBHMME OpraHizaTopaMi IepIIoi i BCix
HAaCTYNHMX 3yCTpideli BUCTYIMIN HayKOBIIi IBOX aKafleMiyHMX My3€eiB — Jlep>KaBHOTO IIPUPOJ03HABIOTO
mysero HAH Ykpainu (JIbsiB) Ta HanioHanpHOro HaykoBo-mpupogaidoro mysero HAH Yipainn (Knis).
3a i 10 pokiB mpoBefieHO I'ATh MOBHOPOPMATHUX KOH(pepeHniit: Tpu B Kuesi, no opHiit y Kanesi Ta
Kam’siui-Tloginbcpkomy. TpapuriiitHo KoHdepeHIis IPOBOAUTHCS BOCEHM 3 CEpefHIM iHTepBaoM y ABa
POKU 3a TeMaTHKOIO, 1[0 TI0B’13aHa 3 HAyKOBOIO i POCBITHUIIBKOIO Ais/IBHICTIO Ta iCTOPi€I0 IPUPOTHIYNX
mys3eiB. [logaHo ormax 1ux KoHdepeHLii, IXHbOI TeMAaTUK, JaT Ta MICI[b IPOBefeHHsI, 30ipHMKIB IXHIX
npanb. IIpencraBneHo feTaJbHWIT ONUC NOfi 5 KoHepeHnii, mo npoxoxmna B Kuesi B HanjionansaoMy
HaykoBo-Tnpupopgandomy mysei HAH Vkpainn. ¥ niit kondepennii 3a ja nosHi aHi ii po6otu (7 Ta 8 xo0B-
THA) B3A/IM y4acTb 39 YYaCHUKIB, 3 HUX 20 y9aCHMKIB — 3 YCHUMU JIONOBIifIAMY; Y 30ipHUKY IIpalb KOHpe-
penuii ony6ikoBano 80 cratert. HaiiBaxtusinmmMy nopifamu KoHdepeHIii cTaay Tpy — ypodncTa cecis 3
Harogy 100-pivus Big yacy ctBopeHHs 3oonoriuHoro Myseto BYAH (1919/1921-1934), 1o cTaB ofHUM i3
MyseiB-monepenunkiB cygacaoro HHIIM, HaykoBa cecist «[JoCIipKeH s Ta 36epexXeHHs KOJIEKIIiit», cecist
«eKCIO3MLIHA [iANbHICTb» Ta Kpyrnit cTin «basu jaHux sAK iHCTPyMeHT /i poOOTH 3 IPUPOSHUINMU
KOJIeKILisMM». 36ipHIK Ipalb IT'sTOI 3yCTpivi BUAAHO B cepii Bupaub «[[pupopHMda My3€e0/orisi», Ky 3a-
PeeCTPOBAHO 3 HATOAM I ATOI 3yCTpiui i 3a/14 3B’ A3yBaHHA L{bOTO BCiX NOIEpefHIX BUAHb, 110 Ma/l pi3Hi
(xo4 i mofi6Hi) Ha3BM, B OAVH UMK Bunanus sapeectposane B HAH Vkpainu y HofBiifHOMy cTaTyci — sk
IpYKOBaHe Ta eleKTPOHHe, 3 Binnmosigunumu ISBN, sk s Bciel cepii, Tak i TOTOYHOTO I’ ATOrO BUITYCKY.
KnouoBi cnoBa: npupogunyi Komexuii, icropis My3eis, 6as3yu gaHUX, OLIVMPEHHS 3HaHb, IIPUPOTHUYNI
My3eIL.

Appeca s 38’a3ky: L. 3aroponHiok; Harfionanbanit Haykoso-nipupopgananit myseit HAH Ykpainu, Byi. Bor-

naHa XMenbHULBKOTO, 15, Kuis, 01054 Ykpaina; e-mail: zoozag@ukr.net; orcid: 0000-0002-0523-133X

Beryn

Lk koHdepenuiit «[IpupogHnya Myseosnoris» 3anmodyarkoBaHo Bocenu 2009 p. HayKOBO-TIpaK-
TUYHOI0 KoHpepeHuieo «IIpupopgHiya Myseosnoris: Teopis ta npakruka» y Kam suui-IToginbcpkomy
(17-18 Bepecus). Ininiaropom Buctymmia [Ipupongunya cexuis ICOM-Ykpaina (Ykpaincbknit Hatli-
OHa/IbHMII KoMiTeT MikHapogHoi pagu MyseiB — Ukrainian National Committee of the International
Council of Museums), a TpakKTUYHO peari3alji€o MPOeKTY i€l 3ycTpidi 3a/iManucs 4 yCTaHOBY —
HepxaBuuit npupoposHaBunit myseit HAH Vkpainn (AIIM), Kam’sneun-IToginbepkuit Hamio-
Ha/IbHUI yHiBepcuTeT, Micbka paga Kam’auna-Ilopinbcpkoro Ta HanionanbHMIT IpupogHIil mapk
«ITominbepki ToBTpu» (Natural... 2009). TonoBoro oprxkomitery kondepenuii cras IOpiit Yeprnobaii,
ToroyacHmii gupexrop JIIM.

Ornap nomnepenHix KoH(pepeHIIill IpefcTaBIeHo B MaTepianax 4 ta 5 3ycrpiveit (Zagorodniuk
2015,2019). ITincymku 4 koHpepeHii mpepcTasieHo Ha cropinkax «Bicauka HHITM» (Chervonenko
2015), BpakeHH4 Bif 5 KoH¢epeHuii ony6rikoBano ii yuacHukamu (Merzlikin 2019). Tyt HaBegeHo
oISy, BCix mopiit 5 koHdepenii, mo Bigbymacs 7 ta 8 xoBTHA 2019 poky B HarjionanpHoMy Ha-
ykoBo-npupopandomy mysei HAH Ykpainn (HHIIM) nig nassoto «[Ipupomundi mysei B Ykpaisi:
CTAQHOBJIEHHS Ta NEPCIeKTUBY PO3BUTKY». Bci koHdepennirui mopii 2019 poky BinbyBanucs B LieH-
Tpi M. Kuesa, B 6yzisni HHIIM, nepeBakso B itoro koH¢epeHi-3ai (5 moBepx 0yxisii) Ta B 3amax
3oo0soriyHoro Bifairy Myseto (4 moBepx OymiBii).
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ITpo uukn koHdepeHili Ta cepiro BUaHb

Kondepentii 3 nuTanb npupogHIIoi My3eosIorii mepBuHHO chopMyBacs K iHiniarusa Opisa
Yeprobast, pupekropa [lep>KaBHOTO HPUPOZO3HABYOTO My3el0 Ta ronoBu IIpmpomHmdoi cekiil
ICOM-VYxkpaina (auB. nepegMoBy i nomepepui my6mikaunii: Zagorodniuk 2015, 2019). Ilepma koH-
¢epennia nporuuia B Kam’sauni-IlopinecbkoMy B MiciieBoMy mefaroriuHomy yHiBepcureti ta HITIT
«ITopinbepki ToBTpU», a B 1i ifleto MOK/IaZleHO «IIPOBefeHH: Pery/IIpHIX METOOMYHIX CeMiHapiB IIpH-
POIHIYNX My3eiB» 3 METOIO IOMIMPEHHs IPUPOJHIYNX 3HaHb i «pOpMyBaHHA JOKATbHUX i perio-
HAJIbHUX €KOMEPEeX», 110 BifI3HAYeHO y IepeaMoBi 1o 36ipHuMKa mparp nepuroi sycrpidi (Chernobay
2009).

BnacHe, Tomy nepina ta HactynHa (II) 3ycrpivi 6ymu B 3anosigaux 06’exrax (HIIIT «ITopinbebki
TosTpy» Ta KaHiBchbKMIT IPUPORHNIT 3aLIOBiJHIK), a iXHIMU criBOpraHizaTopammu Oy BuILi, Biac-
He Kam sHenp-Tlopinbcbknit negaroriunmii yHiBepcuteT Ta KuiBchKuit HaljioHaIbHUI YHiBEpCUTET
imeni Tapaca IlleByenka. [laToro cTapTy 1i€l po6OTY MO>KHA BBaYKaTH MePIINIi IeHb POOOTH IepLIOl
KoH(epeH1ii — 17 BepecHs 2009 p.

Bocenn 2019 p. HOBa BXe 5 KoHpepeHIis cramacs akypar Ha 10-piuus mepioi 3ycTpiui.
dopMabHO Iie 03HAYAJIO, 1110 11i KOHDepeHIIil TPOXOAW/IN pa3 Ha iBa POKI i, IK ITAHYBAJIOCS, Ma/In
BifiOyBaTNCA Ha 3aNIOBiTHMX 00’ €KTAX, IIPOTE KUTTA BHEC/IO KOPEKTUBI: IAy3) CYTTEBO 3MiHIOBA/IN-
ca (ig 1 go 4 pokiB), a MicLA IpoBefieHHA 00MeXXyBamiCcs KOH(pepeHI|-3a/1aMI My3elTHIX YCTaHOB.
3HUKIIA 11 BUXiJHA igesd 3MiHM JT0KaL[ill — BCIO aKTUBHICTh Ha cebe B3 HHIIM, BiacHe 110ro Bigmin
MY3€O0JIOril.

3a croragamu 0. YepHobas (ocob6. moBiz.), BUXigHOIWO ifjeeo 6y0 caMe NpOBefileHHs BUI3HUX
KOH(epeHIilI — Imo3a BeMMKMMM MiCTaMM, B 3allOBiTHMUX 00 €KTaX, Jie BCi YYaCHUKMU € PiBHUMMU
YYaCHUKaMU, TOCTAMI, Jie € IONNUT Ha IPUPOJHNYI 3HAHHA i [le HaYKOBLi aKTMBHO AINATbCA CBOIMU
3HAaHHAMU 3 IPAKTUKAMMU i peani3yoTb Ha MPaKTULi CBOI ifjel.

Cepep Takux ifieit Oy y4acTb y IpOeKTax PO3BUTKY €KOMepPeXi, BKIIOYHO 3 MepeXXero IPOCBiT-
HUIBKYX LeHTpiB. OfHi€l0 3 HUX 3a MiICYMKaMM IepiIol KOHQepeHIil cTalo CTBOPEHHS MYy3ellHO-
ro ocepenxy B Kam’suui. Ilicna Kam’saHus B 1maHax opranizatopis KoHgepeHuiit 6y 3ycTpidi B
XepcoHi, Opeci, /Iyubky, ge posramoBaHi Bifomi perionanbui mysei i BusHauni 06’extu I13D. Ines
KOEBOJIIOLIil My3eiB Ta COIiyMy HEOHOPA30BO IiIHATA y IPAIAX 3aCHOBHMKA IIbOTO IIVIK/Ty KOH(e-
penuii 0. Yepro6as (Chernobay 2019 Ta in.).

Ockinbkn KokHa KOH(pEPeHIIiA 3 MpUPOFHNIO] My3€e0/Iorii Maja BlIaCHY Ha3By i IO CyTi Hyme-
pauis koH}epeHIIilt 6yn1a YMOBHOIO, HEIIOCTITOBHOIO i He Biff6MTa B Ha3BaX YaCTVMHU 3 HUX, a KOH-
(epen1il i 30ipHUKY CTa/IN PETYIAPHUMM, BUHUK/IA TOTpeba B yIOPsAKyBaHHI iXHIX Ha3B. 3BicHO,
HyMepyBaTu KoHQepeH1lii 3 pisHNMy Ha3BaMu 6y/10 HeMOK/IMBO!.

[Tpuknagy Ha3B KOHQepeHIil Ta 36ipHMKiB IXHIX mpanb HaBegeHo B Tabi. 1. ITo cyTi, koHpe-
peHIii 6y po3pisHEeHMMU i He Majy CIiIbHOI Ha3BM, 10 Oy/I0 3amporoHoBaHo nuie 2015 p. i
speanisoBano 2019 p.

Y 3Biri mpo YerBepTy KoHepenio (2015 p.), mo mana HasBy «IIpupopgHidi Mysei Ta iXHA posb
B OCBITi Ta Hay1li», aBTOPOM 3BITY IIPO Ty KOH}epeH11il0 6yI0 BUCTIOB/IEHO ifieto 06’ eqHaTy BCi MOfi-
6Hi KoH(epeHIil Ta 30ipHMKM IXHIX Mpaup iX mij CIiIbHO0 HA3BOIO, MOAIOHOIO0 KO HAa3BM MEPIIO] 3
Hux (Tabn. 1) — Kondepenuii uukny «IIpupogunya myseonoris» (Zagorodniuk 2015). I y jorosHe-
HHS JIO TaKOi CIIi/IbHOI Ha3BM IPUOPaTy 3 Hel yTOUHEHHS PO «HAYKOBO-IPAaKTUYHY» KOH(epeHIIifo
AK 3arajioM HEOJJHO3HAuHe MOHATTS, IPOTe IIO3HAYUTH B CTATyCi «MDKHApOJHA» Ta «<HAYKOBa».

1 Hanpukiiap, npu oprauisauii IV xondepenuii, mo mana HasBy «[Ipupopgundi Mysei Ta iXHA porb B OCBiTi Ta
HaylIli», CTA/I0 IEPELIKOAOI0 Te, L0 MOHIepefHiX KOH(epeHIIiil 3 TAKO Ha3Bow He 6y1o (guB. Tabm. 1). Tomy
HyMepyBaTy KOH(pepeHil 71 BUfaHHSA IXHIX mparp 6y10 mpobmeMoro.
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Tabnuys 1. Jatu, MicIisi IPOBEJEHHS Ta TeMaTHKa KoHdepenwuiit mukry «[Ipupogumda Mmyseonorisa»
Table 1. Dates, venues, and topics of conferences of the series ‘Natural History Museology’

Ne | Pik (mata) | [TosHa HasBa | Micue nposenenns”

I 2009 (17-18.09) [I] HayxoBo-mpaktudana KoHpepenriss ICOM-Vkpai- m. Kam’siHers-IToginbcbkumin
Ha «[IpnpopgHIya Myseosoris: Teopia Ta npaktuka»  (IIT)

II 2012 (11-14.09) II MixnapopHa HayKOBO-IIpakTu4Ha KoH(pepenis  Kuis, Kanis (HHIIM Ta KII3)
ICOM VYxpainn «Cy4dacHi acrieKTy IpypogHU4Ool
My3eornorii»

III 2013 (24-25.10) III HaykoBoO-IIpakTHMYHA KOH(epeHLis my3ertaukis-  Knis (HHIIM)
IpUPOSHNYHMKIB «[IpaKTHYHI NUTaHHA IPUPOSHM-
voi My3eomnorii»

IV 2015 (27-30.10) IV Mibxnaponna HaykoBa KoHepennis «[Ipupogun- Kwnis (HHIIM ta KHY)
4i My3ei Ta iXHA poib B OCBiTI Ta HayLi»"™

V 2019 (7-8.10) V MixnaponHa HaykoBa KoH{epeHnid «[Ipuponunui Kuis (HHIIM)
Mysel B YKpaiHi: CTAHOB/IEHHS Ta IIEPCIEKTUBYU PO3-
BUTKY»

* CkopoueHHs Ha3B ycraHoB: HHIIM — HaykoBo-npupopunauit myseit HAH Ykpainu, KHY — KuiBcbknit
HauioHampHMit yHiBepcuTeT iMeni Tapaca IlleBuenka (reomoriunnit gpaxynsret), KII3 — KaniBcbkuit mprpog-
Huli 3anoBigHuK, IIT — Hanionanpsuwit npupopuwit napk Ioxinbcpki ToBTpy (3a aktmBHOI yyacti JIIIM Ta
iHIIMX YCTaHOB, IVB. <BCTYID»).

" Ha BigmiHy Bix mepmroi 3ycrpiui (2009 p.), 1o He Maja B Ha3Bi HOMePY, Apyra 3ycTpid (2012 p.) y 36ipHUKy
mpanb HasBaHa Tak: «CydacHi acmekTu mpupopHmuoi Myseonorii. Marepianu II mixHapopgHOi HaykoBoO-
IpaKTUYHOI KoH(epeHwil 11-13 BepecHsa 2012 p. Kuis-Kanis».

“* Tndopmanis «I1I HaykoBo-IpakTMYHa KOHQEpeHLis» cainye 3 6i6miorpadii Ha 3BOPOTI TUTYIBHOI CTOPIHKH,
a JIOIVICKA «... My3e/HUKIiB-IIPMPOIHNYHIKIB» — 3 pe3ioMe 30ipHIIKa; B 3aT0OJIOBKY 30ipHIMKa IIpallb 3a3HAYEHO
«JJo 95 piuusa HanioHanbHol akameMmil Hayk Ykpainu. IIpaktudni muraHHA npupogHudoi myseororii (Kuis,
24-25 »¢oBTHA 2013 p.). Marepiam KoHpepeHnii».

Y reonoriuHiit yactuHi («qactuHa 1) TpyniB koHdepeHIii HoMep il He 3a3HavYeHO («[IpupogHudi Mysei Ta ix
PoJb B 0cBiTi i Hay1i. Marepiamn MixHapopgHoi HaykoBoi KoHepeHnii 27-30 >xoBTH: 2015. YactuHa I»), mpo-
Te B 6iomorivHii (yactuHa 2) BiH 6yB BHECEHMWIT, @ AT B 3aTOIOBKY OITYIL[EHO i CaM 3ar0/I0BOK IIOJAaHO 6i/TbIin
CTHCTO, 6e3 «Ta iX ...» («[ITpupopuiyi Mysei: ponb B ocBiTi Ta Hayni. Matepianu IV MixHapogHoi HayKoBoOi
koH(epenuii. Yactuna II»).

Ha xpyrmomy ctoni 1mozo mincymkiB koHdepenIiii 2015 p. 6yno BupilleHO TaKoX, 110 KOHe-
peHIIil IbOTo UKy OPEYHO IPOBOAUTH pa3 Ha iBa POKY, IO MOXK/IMBOCTI MiHAIOUN LIOPa3y Miclie
MPOBefIeHHS 32 LIMK/IOM Bi[ITIOBIIHO 10 MicIb (110 cyTi MicT) PO3TalllyBaHHA IIPOBIJHNX YCTAHOB —
HHIIM (Knis), IIIM (JIpBiB), MIIXY (XapkiB), SMOHY (Opeca). BignosigHo, HacTynHy (5) KOH-
¢epeHniiito mranyBanu nposecty y JIbBoBi, HacTynHy B XapkoBi, motim B Opeci. [TpoTe yepes ekoHo-
MiuHi Herapaszu 3yctpid B [ITIM (3anmanoBana Ha 2017 p.) 6yna Bigk/iajieHa Ha HeBU3HAYeHMIT Yac,
HacTynHa 3yctpiy B MIIXY (3ammaHoBaHa Ha 2019 p.) Tak camo «3aBucna». ToMmy iHiniaTuBy opra-
Hisanlii HOBoI 3ycTpiui B3sAIa Ha cebe yCTaHOBA, AKa IPOBOAIMIIA OCTAHHIO KOH(epeHIito, — HHIIM,
a came Biggin myseonorii HHIIM.

dopManbHMM IPUBOAOM I MPOBefeHHA 5 KoH(epeHIii 3 MUTaHb IPUPORAHNYOI MY3€0/I0Til
ctano 100-pivus 3 yacy 3acHyBaHHA 300/10TiyHOrO My3er YAH — ofHOro 3 KinbKOX NMOIepefHNUKIB
HHIIM, ycraHoBH, sika icHyBana 'y 1921-1934 pokax? i vacTrHa GoHJiB AKOI 3 yacoM cTana GpoHya-
mu cygacHoro HHIIM. Lo 1oBineitHy nogito 6y/10 BUHeCeHO y Mifi3aronoBoK KoHdepeHIiii Ta Bij3Ha-
YEHO B Pe3I0Me TOMY 3 iI IpaLsAMMA.

2 Icaye Touka 30py mpo 1919 pik, ane HaABHi JOKYMEHTH 3aCBigYyIOTh TiIbKYM HaMipyu opraHisauii Mysero, o-
pYylIeHi MofiaIbIIo0 fleHiKiHChbKoIo okynaliero Kuesa. @akTuyHi aHi CBif4aTh Npo Te, 110 300/I0TIYHUI MY-
3eit BYAH sk ycraHoBa 3i ItaTHUMM ciBpo6iTHMKaMy movaB pisTy mumre 1921 p. (sak i boraniynmit kabiner
BYAH). Bnacue Tomy HaBecHi 1941 poxy — 3 Haropu jtoro 20-piuus — i 6y/10 IpoBefieHO HayKOBY KOH(epeH-
11if0, 10 Bif[3Ha4eHO B apXiBaX CTOCOBHO YKUTTA i1 [JiATbHOCTI TOTOYACHOTO KepiBHMKA 300/I0TiYHOTO MY3€el0
C. ITapamonosa (Shapoval 2016). Ha roit gac (to6T1o y 1941 p.) Myseil iCHyBaB Bxe 5K CK/IafoBa IHCTUTYTY
6iosorii Ta 30omorii BYAH (1934-1936) ta AH YPCP (1936-1939), nagani Incturyry 3oonorii AH YPCP
(1939-1941) Towo.
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I[Tonpy umcneHHi cynepeyku, OB’ A3aHi 3 BifICYTHICTIO 6a30B0i ycTaHOBY KOH(epeHIiil abo Bif-
HOBIIHOI CIIJIKN, @ TAKOXK Yepe3 HaIMipHY maysy, 110 TpuBaa Bxe 4-it pik (3 2015), 6yo0 BupinieHo
IIPOBECTU HACTYIHY KoHepeHIito Ha 6a3i HHIIM y 2019 poui i HazBaTu 1i IT'siTot0 koH}epeHIii€o
nukny «IIpupoganya myseonorisi». 1o ifeto BpenrTi 3peanisoBaHo i npu BOpsAAKYBaHHI 30ipHIKa
HAayKOBMX IPallb, IKi TeIlep MalOTh TaKy caMmy Ha3By — «IIpupopnnda myseosnorisa». 3a iHilliaTuBOIO
HHIIM BignoBigHy peectpaiio cepii BupaHb mposesieHo Bocern 2019 p. i maTepianmu 5-1 koHpepeH-
Uil BUJAHO fAK 5-i1 Bunyck cepii «IIpuponganya myseosnorisa» 3 ignosigaumy ISBN: cepii Ta BUImycky
(OKpeMo fIK eIeKTPOHHUX Ta PYKOBAHUX BUJIAHD).

Tematuka 5-i koHdepeHuii

3a 3ayMoM opraHisaropis, KoH(pepeHLis 3a iBa AHI CBO€l poOOTH Maja Ha MeTi pO3ITIAHYTI
5 HaIpsAMKIB PO3BUTKY NPUPOAHNYMX MYy3eiB. 3a iHpOpMaLiIHUM TUCTOM, TAKMMU HAIPAMKaMU €
(International... 2019):
2) 36epesxeHHs, 00K Ta My3eedikallis MpUPOFHNYINX 06 €KTiB; HOBI iHCTpyMeHTH 06pOOKH, TI0-
LIYKY Ta OpraHisalil My3eiHIX KOIEKIIiil;
3) MEHEPKMEHT Ta MapPKETUHT CY9aCHOTO IPMPOLHIYOTO MY3€l0;
4) po3pobKa Ta BIPOBaXKEHHS HOBUX TEXHOJIOTil /11 pOpPMYBaHHA Cy4acHOI eKCIIO3MIil y Ipu-
POMHMYMX MY3esx;
5) My3eifHa ITefjarorika K CICTeMHa CK/IaZloBa Y BUXOBaHHI eKOIIeHTPUYHOI CBiJOMOCTI CyCIi/IbCTBA.

IIpakTH4YHe HaIIOBHEHHA IPOrPAMM TeMaMU JOIIOBi/leN YYaCHMKIB BUABMIIOCS IHIINM II/IIOC YPO-
Y1CTa YacTMHA Ta 3BiTHA cecia Bipminy 3oomnorii HHIIM TpuBamm ¢akTHYHO BeCh IepLINiT IeHb.
Tomy nporpamy Minsanm Ha xoxy. Ha nmpaxTuui Buitiio femo inakule — 2/3 marepiais y 36ipHuKy
npanb i JOIoBifeil Ha ceciAxX 6yI0 MPUCBAYEHO icTOpii i cydyacHOMY CTaHy 300/IOTiYHOI YaCTHHU
HHIIM. Ile 6yno nmoB’s13aHo 3 ABOMA (paKTOpaMu: IPUCBATOI KOHepeHIiil 100-piudio 3acHyBaHHA
3oonoriunoro myser YAH Ta Bucokoro akTuBHicTIO came 300n0riB HHIIM ta yactunmu cymixHMX
YCTAQHOB, CIiBpPOOITHMKY AKMX IPOSBUIN iHTepec 10 Liiel KOHpepeHIii.

Ha Bigminy Big nmonepentpoi (IV) koHdepeH1ii, e foMiHyBala reonoridyia CK/1afjoBa, Ha IT ATiit
koH(epeH1ii (2019 p.) ABHO IepeBa’kasia 300/I0TiYHA KOMIIOHEHTA, 3 iHIINX rajTy3ell IpUpOLO3HaB-
cTBa OyJ/I0 Tpy reoyIoriuHi ZomnoBifi, ABi 60TaHIYHI Ta O[jHA ITaJIEOHTONIOTIYHA.

OpranizaTropu, y4aCHMKH Ta roCTi

«Benmkmit oprkomiteT» BKII04aB 15 0ci6. OCHOBHY yacTUHY TypOOT B3si/1a Ha cebe poboua rpyma
(PI), cpopmoBaHa Ha 6asi Bigminy myseosnorii Ta HaykoBo-TexHiuHOI iHdopmarii HHIIM 3a yuyac-
Ti gupexuii Ta cniBpobitHuKy Bippiny 3oomorii HHIIM. OcHoBHi Typ6oTu 3 opraHisanii B3sim Ha
cebe: 1. Emenpbsanos, O. Yeponenko, E. Kopons, 10. Komap, I. 3aropoguiok, 3. bapkaci, A. Maok.
[Tporpamy rorysana E. Koponb, 36ipank npanp — 1. 3aropopHiok. PeecTparieio yuacHukiB 3aBif-
yBaim M. Kopo6uenko Ta I. Knouko.

Ha ypouncry ceciro npuiiliy 4ucieHHi rocti, Aki npepcrasnsamm [lpesunito HAH Ykpainn
(axam. B. Komeuko, B. ITamii, €. PYTIJHH), bropo Bipginenna saranbHOI 6ionorii HAH Ykpainn
(akap. B. Paguenko, akazi. O. Pomanenko, un.-kop. M. Kyuyk, C. IIpuBarnixin) Ta cymixkHi ycranoBK
6ionoriunoro mpodimo3. Akagemiku B. Komreuxo ta B. PagdeHko mpumiiimm 3 1M cTOCOM MOZSIK,
rPaMOT Ta HAaroOpoy, 110 6y BpydeHi criBpobitHukam HHITM.

3 Cepeyi ocTaHHIX — AMpeKTOpM Ta IPoBifiHi HayKoBLi Takux ycranoB HAH Ykpainn, sak: IHcTuTyT eBomoniit-
Hoi exojtorii (akap. B. Paguenko ta in.), Incturyrt 3oosorii iM. I. [llmanpraysena (4i.-xop. I. AkiMoB Ta 41.-KOP.
B. Koprees, B. Koprronms, B. Xapuenko, C. Mexokepin, T. Kysbmina, B. IBanosa, I. Jopopgucebka T1a in.), In-
cTuTyTy rigpobionorii (4r.-kop. C. Adanacpes), [HcturyTy 60Taniky im. M. XonogHoro (ur.-kop. C. Mocsikin
ta wi.-Kop. II. Ilapenxo, O. Bunorpapgosa, H. llluan, M. llleepa Ta iH.), leprxaBHUII IpupORO3HaBIMIL My3eil
(T. Arunpxuir, B. Pisyn), a Takox 3oomorivamit myseit KHY (M. biamiscpkuit) Ta Myseit npupogu XHY
(J1. PesHiueHKoO).
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Puc. 1. YuacHukn koHbepeHuii 2019 poky: Bropi — konekTusHe $HoTo B X0/ 6i/s1 KoH(epeHILiHOI 3amu,
BHU3Y JIBOPYY — IPYyIa YYACHUKIB KOH(epeHIl Mmc/IA eKCKypci My3eeM, BHU3Y IIPaBOPYY — HA KPYIIOMY
CTOJI 3 MUTaHb BefleHHs 0a3 TaHuX mpo Kosekuil (y nepiomy psapy M. bimsuriscpkmit, T. SAunnpkuit, O. Map-
TUHOB, B I/nbuHi — JI. Pesnivenko ta O. Yeponenko). ®oto 1. 3aroponHioxa.

Fig. 1. Participants of the 2019 conference: top — a collective photo in the lobby near the conference hall,
bottom left — a group of conference participants after a tour in the museum, bottom right — at a round table
on collection database management (in the first row left to right M. Bilyashivsky, T. Yanitsky, and O. Martynov,
in behind — L. Reznichenko and O. Chervonenko). Photo by I. Zagorodniuk.

Ypouncra yacTnna Ta cecis 3 icropii 3oonoriunoro myserw YAH

BitanpHa yactuna (7.10.2019) TpuBaa mepiry oloBUHY HEPLIOro AHs KOH(epeHIil i1 BKIoJa-
na Tpu mofil: 1) peecTpariio i mpefcTaBIeHH YYaCHMKIB, 2) BiTasmpHi MPOMOBHU 3 PO3/jaYer0 IPaMoT,
3) nexuiitHy cecito 3 Hapucamu 3 ictopii 3oonoriunoro mysetro YAH (3M YAH) Ta itoro moxigHux.
MopepaTopamu BiTanbHOI cecii Buctynus Irop €Emenbanos Ta B. Komieuko.

Cepern momosifell nepuioi cecii, npepcTapiienoi ictopii cTBopeHHA 30o070rivHoro Mysero YAH,
BUPISHANMNCA TaKi: «300/I0Ti4YHMII My3eil y cTpykTypi HarionasbHOro HayKoBO-IpMPOJZHMYOTO
myseto HAH VYkpainu Ta itoro ponb y npomarasji nprpopgHnunx sHaub» (1. Emenbanos), «[lo ic-
Topii OyziBHUIITBA cydacHOi ekcno3ulii 3oomoriynoro mysero» (JI. Manino) ta «35 pokiB po3oy-
IoBU 300JIOTiYHOTO My3elo Iif KepiBHMITBOM WieHa-Kopecnonaenta HAH Ykpainu, npogdecopa
M. M. llepbaka (1963-1998)» (B. IleckoB).
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Hacrynny po6ouy cecito nepmroro aus (7.10.2019) 6yno nmpucsadeHo feranisanii icTopii 300mo-
rivHux gocnimxesb B 3M YAH ta 8 HHIIM, ii MmogepyBamu no uepsi soomorn HHIIM JI. Manino,
O. Maprunos, B. Ileckos Ta O. UepBonenko. Cepen fornosizneit mepoi yacTuHy — iHopmarisa
PO KOJIEKIIi Ta eKCIO3uIIito cydacHoro Biaminy soomorii HHIIM: «3o0omoriunmit Myser Ha MOYaTKy
XXI cr.» (I. Jonenko), «Jlo icropii popmyBanHa HaykoBuX QoHAIB 30010riuHoro Bigainy HHIIM»
(O. MaprunoB), «Biggin 3oonorii HHIIM: cporogenHs: i mepcnekTuBu po3sButky» (B. [Teckos).

Ictopuuna yacTmHa cecii BKIoyana taki gomnosini: «Bikrop Ilerposnu Illapnumo (1933-2005):
XKUTTA Ta AisnpHicTh» (B. Kopriomms, E. Kopons, O. Jlicinuna), «HaykoBo-excnosuiiiiiHa fiisinb-
HicTb JKMTOMMPCHKOTO 06/1aCHOTO KPA€3HABIOTO MY3€I0: JOCBIJ 3 Ia/IEOHTOIOTIYHOK eKCIIO3UIIi€I0
B CroBeunomy» (M. Becenbcbkuii), «CTOpiHKM CTBOpEHHS Ta eTaly po3BUTKY boTaHidHOro my-
3eto HanionanpHoro HaykoBo-nmpupopHudoro myseto HAH Vkpainm (1921-2019)» (B. Hosocap,
O. lllep6axosa, K. HoBocan), «3oonoriunnit myseit Akagemii Hayk Ykpainu 3a 100 pokiB: craTycy,
nignopagkysanus, kepiBHukm» (I. 3aropopniok, K. Oueperna), «HanionanbHnit 30010orivHuit My-
3ell YkpalHcbKoi lep>xaBu: mKepena ctBopeHHs» (M. binamriBcpknit).

Cecii gpyroro gusa

DakTUYHO 1€l IeHb CTaB FOJIOBHMM poOOYMM JJHEM KoHepeH1ii, Bxe 6e3 ypodncTocTeit, mpo-
Te 3 Be/IMKUM pi3HOMaHITTAM JjoNoBizeil. MogepaTopamu ceciit ipyroro guaA Buctymuin 3. bapkaci,
I. 3aropopniok (HHIIM), JI. Pesniuenko (MIIXY) ta T. SAunupkuit (JIIIM); kpyramit ctin mopo 6a3
JlaHVIX Ta 3arajibHe 0OrOBOPEHH: MiCyMKiB KoH(epeH1ii MogepyBas I. 3aropogHIok.

ITepmma cecis mama HasBy «JlocmifkeHHA Ta 30epe>keHHA KOJMEKIiil» i BKIOYana 6 JOIOBi-
meit, 30KkpeMa «MyseliHi KONEKILil AK JKepena JaHUX y SOCHiKEeHHAX PifKiCHUX BUJIB TBapyH»
(3. Bapkaci), «Harypanict VMoraun Toxryr Ta itoro komekiisi >xykis pommuu Cryptophagidae
(Coleoptera: Cucujoidea)» (K. OueperHa), «36epexxeHHs maneonTonoriynoro ¢pouny Binminy reo-
norii HanionanpHoro HaykoBo-npupogunyoro mysero HAH Ykpainn» (I. Angimosa, €. Haymenxo),
«Yepesonori momiocku (Gastropoda) y ¢onpax HarioHanpbHOTO HayKOBO-IPUPOSHUYOTO MY-
3eto HAH Vxkpainm» (O. Baitganmnikos), «Konmekuii €Bpokii PemeTHuk y Tepionoriunux 3ibpan-
Hax HanionanpHoro HaykoBo-npupopuudoro mysero HAH Yipaian» (M. Kopo6uenko), «Baecok
Banentnnu bibikoBoi B po3BUTOK Biffiny nameontosnorii HaijioHabHOro HayKOBO-IIPUPOSHIYIOTO
mysero HAH Ykpaiun» (A. Baitbep).

Ipyra cecist 6ya «rocTbOBOIO», Ha Hiit Oy/u ipencTaseHi gonosigi rocreit HHIIM (12.00-13.00).
Cepen nonosizeit: « Minepanoriuni konexuii Bix pipmu Krantz y Mysei npupopn XapkiBcbKoro Harii-
oHasbHOTO YHiBepcureTy» (H. bopoBcbka, JI. Pesniuenko), «Konexuis ccaBiis Ykpaincpkux Kapmat
B eKCII03U1Iii 300My3er0 Y>KITOpOAChKOro HallioOHa/IbHOTO YHiBepcuteTy» (B. Pomko, A. Kpos, O. Jly-
roBoii), «Konekuis xykiB-3marok (Buprestidae) [JepxaBHoro npupoposHasyoro myseto HAH Ykpai-
Hu» (T. SIHnbKNMit), «BrinmB 300/10TiYHNX JOCTIKeHb Ha PYHKIIIOHYBaHHS IPUPOJHIYNX MY3€iB B
Kam suni-Ilopinbcpkomy» (M. MarBeeB), «Crioco6y BUKOPUCTAaHHS HayKOBUX repOapHux Marepia-
B Y BUCTABKOBIlI AismbHOCTI B YKpaini» (H. Ilnsan).

Tpers cecis «I[loTouHni focmimKeHHs» Bkawodana 4 forosini: «Komekuis pnb 3 6aceitny piukm
ITiBpenunit byr B HanionanpHoMy HaykoBo-npupopaudomy mysei HAH Ykpainn» (A. Ilanbkos),
«KoHuenuii Bupy B 6io/10rii: My3eo/I0TiYHMIT aCIIeKT Ta 10ro po3BUTOK B Ykpaini» (I. 3aropopHiok),
«Penpe3eHTaTVBHICTb OCTEOJIOTIYHOI KO/MEeKIlil KMTONOAIOHMX Ta CHpeH 300/I0TiYHOTO MY3ero
JIpBiBCbKOTO yHiBepcureTy» (K. Jlecis, I. llInpnmoBcokmii), «Ieonoriuni Mysei nmpocto Heba Ta ifest
CTBOPEHHsI TAaKOro Mys3elo B Kap’'epi 6ins c. bepnamiska (IToginns)» (B. [punenko, M. PenteTHUK).

YeTBepra cecia «Exkcnosuuiiiia Ais/IbHICTb» BKIIOYaaa 5 fonosigeit: «MyseifHuiI mapk — oce-
pemoK exosorivHoro BuxoBaHHs» (B. Yomnko), «Myseiini excriosutii ta ¢poHaM K HaouHa 6asa iH-
HOBAI[iIIHNX MEeTO/iB BUK/IaJaHHA MeanKo-6iomorivanx aucuumiin» (K. Hoocan, O. llep6akosa,
B. HoBocap, O. Crapocrenko), «Konexkis Jlaitoma Baruepa y Tep6apii Ykropoacpkoro HarjioHasb-
HOTO YHiBepcuTeTy Ta (oOHJaX 3aKapIaTCbKOro 0OTaCHOrO Kpae3HaBYOro Myseo» (€. AHApUK,
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B. Ca6apouwr, P. [Ixxaxman, M. IlleBepa), «My3eliHa negarorika Sk KOMIUIEKCHa HayKOBa AVMCIVITIIHA:
mocBif Ha 6asi 3oonorivnoro myseto HHIIM HAH VYkpainu» (I. Knouko), «IHTepmperauia npu-
pony Ta KyIbTYPHOI CIAfIIMHM AK METOLONOTiYHa OCHOBA iHT€PaKTMBHMX HaBYaJIbHUX MPOrpaM
HauionanpHoro HaykoBo-npupopgHidoro myseto HAH Vkpainn» (O. KoBanenko, O. YepBoHeHKo,
0. Komap).

OcraHHsa I'sATa cecig — Ije KpyImii cTin «basy faHux Ak iHCTPyMeHT [yt po60oTH 3 IpUpOf-
HUYMMY KOJMEKIisAMM». 11 MopepaTopoM OyB I, 3aroponHIok, a Bi OCTaHOBYI JOIOBiAl 3po6un
koneru 3 [ITIM ta HHIIM: «Ilentp manux «biopisHomaHiTTs YKpaiHu» — iHCTpyMeHT i pobo-
TU 3 IPUPOAHNYNMIU My3eiiHuMu Konekuismm» (B. Pisyn, T. Illepbadenxo), «basa gaHux Biggimy
3oororii HarionampHOro HaykoBo-mprpopHunyoro myseto HAH Vkpainu (Ha nmpuxiaji pentummiit)»
(A. Mamok).

1151 cecist BUK/IMKaIa BCOKY aKTMBAIIi0 Y4aCHUKIB KOH(DepeH1ii, 0CKiIbKY [/ 6araTboX MpaKTH-
Ka BefleHHs 0a3 JaHMX — lie LofleHHa po0oTa, sKa 3ajiMae 3HAYHY Ki/IbKICTb yacy, a ii opranisaris
3aJIKUTD Bib HU3KY BUXIIHIX YCTAaHOBOK, SIKi B ITpo1ieci po60oTu pakTUIHO He MO>KHA MiHATH. Tomy
BX/IMBUMMY TeMaMM CTa/IM i opraHisanis 6as gaHux, i MOXX/IMBOCTI BUKOPMCTAHHS MEBHUX CTATHC-
TUYHMX i KapTorpadiunnux HagOyAoB, i ZoCcTym 0 6a3 JaHUX Pi3HUX TOCTITHUKIB, 30KpeMa I THX,
XTO IIepefia€ CBOI JaHi, a TaKoXX IMpobieMa Bepudikarii faHux Ta o6k (iHeKcalisa) Takux faHNX.

O6roBopeHHs Ta HeoiniiiHi YacTMHM

O6roBopeHHs MiACYMKiB KOH(pepeHIil TPUBAIO AK MPOAOBKEHHS KPYIIOTO CTOCY 3 IIUTaHb Be-
meHHs 6a3 gaHuxX. PaKTMYHO OCHOBHUMM MOTMBOM BCiX BMCTYIIB 1€l 3aK/ITIOYHOI YaCTVHM CTAJIN
Taki Tpu: 1) morpe6a BUBYEHHS icTOPil My3eiB Ta MPUPOFHIIMX KOMEKIIill Ta aHA/Ti3y HallJaBHIIINX
3pasKiB, 2) BX/IUBICTb pO3BUTKY 11 YHiQiKamuii MeTofMK 00Ky IpMpPOJHIYNX KOMEeKIili Ta iX BBe-
JleHH: B 6a3y JJaHUX 3 METOI0 iIHTEerpaIbHOTO aHA/Ii3y MacUBiB JaHUX, 3) BOXK/IMBICTb PO3BUTKY iH-
TepaKTUBHMX POpM poOOTH 3 BiiBigyBayaMu AK GOpMU 3a0X0UeHHS JO OTPUMAHHSA Ta MOLIVPEHHS
NPVPOAHNYNX 3HAHD.

Heodiniitai yacTuan

Kondepeniis Mana B mporpami HU3Ky ak1iiii i leMOHCTpaIiit, IKi He Oy/Iu ayAUTOPHUMU IIpe3eH-
TaliAMU. 3 HUX, OKPIM TpafuIiiiHNX /I MOAIOHNX 3i6paHb oTocecii Ta GeHKeTy, BapTO BiIMITUTH
TpU BM3HAuYHI mogii: 1) BigkpuTTa Ha «300morivnoMy» nosepci HHIIM HoBoi excnosnuii «Benmmki
IJTa3yHM», KA YMIiCTU/Ia KOJIEKLIIIO OIyJa/l BEeIMKUX Yepenax, KPOKOIWIIB, IiTOHIB, 2) BiIKpUTTA
eKcIo3uLiitHoro Kyrouka «Kabiner HaTypasicra», B sKOMy 3i0paHo ZaBHIO KabiHeTHY aTpuOyTUKy
300JI0TiB MMHYJIOTO, BKJIIOYHO 3 OITMKOI0, ONYAAAaMy, MallaMy TOIIO, 3) BiIKPUTTA IOHOBJIEHOI
«lanepel BUSHAYHMX HAYKOBLiB», IIPEACTAB/IEHY «iIKOHOCTACOM» i3 9 OYi/IbHMKIB 300/I0TiYHOTO MY-
3eto YAH pisHux daciB Ta anb6omMoM 3 moHay, 40 HayKOBIIiB, SIKi 3pOOM/IN CYTTEBUIT BHECOK Y PO3BU-
TOK 30070TiYHMX PoHAIB Ta excriosuuii HHITM.

L1s TpeTs mopis cTana ofHi€I0 3 HAVICKIAAHININX Y IIPOLeci HifrOTOBKY KOH(epeH1lii yepes CyTTe-
Bi pO3XO/)KEeHH: Y PO3yMiHHI BHECKIB Pi3HUX IOCTITHMKIB B pOPMYBaHHA Ta PO3BUTOK My3elo (Iep-
BUHHA Bepcis ckopilre 6y/a IpyucBsdYeHa 3arajjoM 30o01oraM pociiicbkoi immepii, CPCP ta YPCP)
i BUpa3HUM Cy4YacHUM 3MillleHHAM yBaru A0 THX, XTO po30yZoByBaB My3ell Ta IIOIOBHIOBAB JIOTO
¢donay. 3HaUHY yBary /1o IIbOro IOHOB/IEHHs, OKpiM agMiHicTpauii HHIIM i romoBHoro npomoropa
oprkomirery O. UepBoHeHko, npupinum M. binamriscpknii, 1. 3aropogniok Ta B. PaeBcpkmii, Axi
OOIPYHTOBYBA/IM CIMCOK «KaHAUAATIB» i popMyBamu npoekty mwanmreris. Cami mraxHmeTn odop-
muna 0. Komap.

ITpani koHpepeH1ii Ta po3gaTKOBMIT MaTepia
Jlo movarky poboru KoHdepeHuii BingimoM Myseosorii 6y10 BIOPSAKOBaHO 30ipHUK HAyKOBUX

IIpallb, 10 BK/I04ae 80 mosigomienb 103 HayKoBLiB 3 HoHa/ 50 yCTaHOB. 3a/14 MiIBUILEHHS CTATyCy
BUJIAaHHSA MaTepia/y npuiiMa He y popMi «Te3 JOIoBifeil», a B popMaTi KOPOTKIX ITOBiJOM/IEHDb Ta
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cTarTeil 3 BifIOBifHOIO aTpnOyTNKOI0 (BK/II0OYA04M Ha3BY, adiniamiio, pe3ioMe aHITiICHKOI0 MOBOIO,
imoctpanii, Tabnuii Ta 6i6miorpadir) Ta TeXHIKO0 MiATOTOBKM, BKIIOYHO 3 BifOOPOM mpaib pef-
KOJIETi€I0 Ta HOBHUM IIMK/IOM pelaKLiiiHOI MifroTOBKY (>KOZHMX IyO6IiKalliil y aBTOpPChKiil pefaKiiii,
sk i npuitasato B HHIIM). Ynopsigauku 36ipauka — Eneonopa Kopornp ta Irop 3aroponHiok, Ha-
yKoBUI1 pefakTop — I. 3aropogHiok, MoBHUI pefakTop — 3o1TaH bapkaci, kopexktop — Karepuna
OuepertHa.

3aranpHuiT 06CAT 36ipHMKa CKIaB 324 CTOPiHKY, BiH BK/IIOYA€ 8 YACTVH, Y T. 4. IIEPEIMOBY pe-
[lakTOpa, 6 OCHOBHMX PO3AiNiB Ta iHdopMauiiHuil po3nin. B pamkax po6oTy Haj UM BUJAaHHIM
BUPpIllIeHO NUTAaHHA 0(OPM/IEHHA IIbOTO Ta BCiX IOIepenHix 30ipHNKiB 3 MaTepialaMu KOH(pepeHIIii
AK cepii 3 Ha3BoIo «IIpupooHuua my3seosnoeis». 3aTBEPIKEHO PeIKOJIeTiio cepil Ta IOTOYHOTO BUITYC-
Ky; y BugaBHndomy Bigaini IIpesnnii HAHY 3apeectposano ISBN cepii y dopmarti enexkTponHOro0
(978-966-02-9025-9) Ta mpykoBaHOro BupaHb (978-966-02-8997-0), a Takox Bipnosigni ISBN mo-
TOYHOTO BUITYCKY. I[M He Ti/IbKV OB’ A13aHO MOIIepeiHi BUJAaHHA B OfJVH IIMKJI, aJjIe 71 3aII04aTKOBa-
HO TpaJuLilo BUJABAaTU y TOMY XK KIII04Yi iHmIi KOH(l)epeHuiﬁHi BUJAHHSA, a, MOXXJIMBO, 1 iHIII TUIIN
my6miKaliil, BRIIYHO 3 KaTaJIoTaMy KOJIEKIIiil, KOHTPOIbHUMMY CIMCKaMM 6i0TM Ta KaflacTpaMn ix-
HiX Miclle3HaXO KeHb.

Y npopoxeHHi 1€l 3aaui 3 BnopAaKyBaHHA iHpOpMaIii Ipo BUJaHHSA 3 IPUPOAHUIOL My3e0-
norii Ha Be6cariti HHIIM noHoB/IeHO cTOPiHKY 30ipHUKIB HAyKOBMX IIpallb i CTBOPEHO BifNOBifHY
cropinky «IIpupongunya myseonorisi» (aBTop 1. 3aropopurok). Ha 1iit cropinui mpepcraBieHo aHo-
Tanii, OOKTaAVHKY i TOBHOTEKCTOBI Bepcii BCiX I ATV BUAAHD cepil, y T. 4. 71 30ipHUK IIpalb MOTOY-
Hol IT’saToi koHdepenwii (Proceedings... 2019).

PosBuBaroun ifeto iHpoOpMaIiIHOTO IPOCTOPY, OPrKOMiTeT KOH(epeHIii MiAToTyBaB /I KOX-
HOTO YYacHUKA B JIOTIOBHEHHS /IO CTAaH[JapPTHNUX PO3/IaTKOBUX Marepianis (67I0KHOT, omiBelp, imeH-
TiikaTop, KajeHaap, MporpamMa) TakoX «eleKTPOHHY IAIIKy yYaCHMKa». TaKol «IIalKomw» cTana
¢rrem-xapra (Ha 4 r6) 3 orotunoM myseto i Hanmcom «HanioHanbHMIT HAYKOBO-NIPUPOTHNIMIL MY-
3eli», Ha AKIJl MpefCTaB/lIeHO eIEKTPOHHY Bepcio ToMy «lIpupopHnyoi Myseosnorii» 3 MaTepianamMu
koH(epeH1ii Ta iHIMMM KopucHUMY MaTtepiamamu. HanoBHeHHs drem-kapty (110T0 i CyIpoBigHMi
TeKCT migrorosneHo 1. 3aropoguiokom ta H0. Komap) Bkimouae kinpka no6ipok dariinis, 30kpema:

1) Job6ipky mparp koHdepeHLii 3 mpupogHudoi Myseosorii (6 ¢aitis),
2) Matepianu 3 My3eitHoi egaroriku (Tpu 36ipHMKM IIpaIb),

3) Monorpadii 3 Myseororii (Tpu BUJjaHHA B €/IeKTPOHHUX BEPCisX, BKIIOYHO 3 HABYAJIbHIM II0Ci0-
HukoM «IIpupopganda myseonoris» (Klymyshyn & Shydlovskyy 2017),

4) nmoBHOTEeKCTH XXypHaiy «BicHnk HanioHampHOro HayKoBO-TIIPUPOAHNYOrO My3ero» (i3 2018 p. Ak
Geo&Bio) 3a 2010-2018 poxkun.

IlicisamoBa

Kondepenunisa 2019 p. nmokasana, 0 B IPUPOJHNYIN My3e0/I0Til HAMITI/INCS CYTTEBI 3pyIIeHHS
B 6iK pO3LIMPEHH: KOJIa iHTepeciB HayKOBIIB, 110 HIHI He 0OMEXY€ETbCS MOIOBHEHHAM KOJIEKIil
Y11 pO3BUTKOM €KCIIO3MIIil, aJie VI IPUCBAYEHE HAyKOBOMY OIIpalllOBaHHIO MaTepiasiB, BUBYEHHIO ic-
TOpii KOJIeK1ill, pO3BUTKOM iHTepaKTUBHMX pOpM B3a€MOi 3 BiiBigyBauyaMy, epeBefieHHAM JaHNX
B €/IeKTPOHHI GOpMaTIL.

HacamkiHerp MaeMo 3rajjaTu TUX KOJIET, sIKi CBO€I0 TypOOTOI0 i KOIITKOI Ipalero CIPYsIN YCIIi-
Xy I0BijIeifHOI KOHepeHIlii i 1o cyTi Bcboro nMKIy KoH(epeHIiil, HalmM KoseraM 3 Bifiiiny myse-
ortorii Ta HaykoBo-TexHiyHOI iHdopmarnii HHIIM HAH Ykpainu Okcani YepBoHeHKo, 3aBifyBaulii
BififiTy, TOTOBHOMY ITPOMOTOPY i akTMBHOMY y4acHMKY II-V kondepenniit, Mapuni Komicaposiit,
Mapuni Kopob6uenko, IOnii Komap, 3onrany bapkaci, Tersni Makaposiit, J/lapuci Mimenko ta
Bonopnmupy PaeBcbkoMy, 3yCUIIAMY i HAaTaKTUBHIIIOK YYaCTIO AKX FOTYBaINUCA IPOTPAMMU, PO3-
[aTKOBi i BMCTaBKOBi MaTepianu Ta 36ipHUKY Ipanb KoHepeHuiil. Baxxausoro i Baromoro 6yna i
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Y4acTh HalIMX KOJIET 3 iHIIMX MY3eiB, 30KpeMa J1 iXHiX KepiBHMKIB Ta IpeICTaBHMKIB aiIMiHicTpa-
it — Jlrogmumn Pesunuenxo (Xapkis), Irops Illupnoscekoro, I0pis Yepro6as, Bonogumupa Pisy-
Ha Ta Tapaca SHunpkoro (JIpBiB), Mukonu binsamiscekoro (Kuis), Bonmogumupa Jlobkosa (Ogneca).
Maemo HaJjifo Ha HOBi 3yCTPpidi.
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abstract

The paper presents a brief review of the scientific and educa-
tional role of natural history museums, particularly in the field
of interpretation of organic evolution. The scientific and social
value of collections that are stored at natural history museums
are highlighted. The history of interpretation and popularization
of basic ideas of the theory of evolution are considered, as well as
the perception of evolution by the society and various categories
of museum visitors. Analysed are the main tools of interpreta-
tion available in natural history museums as well as basic prin-
ciples of display of palacontological specimens, particularly in
dioramas as peculiar museum tools for interpretation. The main
approaches to the interpretation of evolution are considered in
the context of selection of interpretation methods and tools and
in regard to the specifics of various groups of museum visitors.
Minimum professional skills of interpreters who take part in ex-
hibiting and educational activities of natural history museums
are discussed. The possibilities of interpretation of evolution are
shown on the example of the palaeontological exhibition of the
National Museum of Natural History at the National Academy
of Sciences of Ukraine (Kyiv, Ukraine). A brief description of
the palaeontological display is given, particularly on the general
principles of its structure and on examples of exhibited speci-
mens that demonstrate the evolution of various groups of ver-
tebrates (e.g. fishes and mammals). Dioramas of the palaeonto-
logical exhibition are presented, which are especially valuable
visual tools of interpretation of evolution in the museum. The
main issues of further existence and development of natural
history museums are discussed in the context of their role as
powerful research and educational centres, maintaining a high
level of attendance by visitors, and involvement of the public in
the activities of these museums in times of high competition of
leisure offers by various entertaining facilities. The need for the
modernization of earlier exhibitions using modern interactive
tools and visualization techniques in underlined in order to in-
crease public interest and expand the pool of visitors.

© 2021 Z. Barkaszi, O. Kovalchuk, A. Maliuk; Published by the National Museum of Natural History, NAS
of Ukraine on behalf of GEO&BIO. This is an Open Access article distributed under the terms of the Crea-
tive Commons Attribution License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and re-
production in any medium, provided the original work is properly cited.
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IHTepnpeTania eBONIOLil B paMKax IONy/IApyU3aLil HAyKu
y IpUMPOJHNYNX My3eaX

3onrtan bapkaci, Onekcanap KoBanbuyk, AHacracisa Mamox

Pesrome. YV cTaTTi KOPOTKO POSITIAHYTO HAYKOBY Ta MPOCBITHULIBKY PO/Ib IPUPOSHUYINX MY3€eiB, 30KpeMa
LIO/I0 iHTepIpeTanil eBOMIoNil )XMBOro CBiTy. IlifKkpecneno HayKoBy Ta CYCIi/IbHY I[iHHICTh HAYKOBUX KO-
JIeK1il1, 110 36epiraloThCsl y IPUPOFHNYNX My3esiX. PO3IIAHYTO icTOpito iHTeprperarii Ta momy/ispusanii

yBauiB npyupopHudux My3seis. IIpoananizoBaHo 3acobu iHTepnpeTalii, JOCTYIIHI y IpUPOJHUYUX MYy3e-
AX Ta OCHOBHi IPMHIIMIIM €KCIIOHYBaHH:A I1aJICOHTONOTIYHNX 3pa3KiB, 30KpeMa 3a JJOIIOMOTrol0 JiiopaM K
crrennivHNX My3elfHuX 3ac06iB iHTepnpeTanii. PosrisaHyTo OCHOBHI mifxomu Ko iHTepnpeTanii eBoroLii
y KOHTeKCTi BUOOPY MeTOxiB i 3ac06iB iHTepmpeTalil Ta 0COOMMBOCTE PiSHUX KaTeropiil BifBixyBadiB.
O6broBopeno MiHiMasbHI mpodeciliHi BUMOTH [{0 iHTepIpeTaTopiB, ki 6epyTh yUacTb y BUCTABKOBII Ta
MIPOCBITHULIBKIN MisA/NIBHOCTI NpUPORHNYMX My3eiB. IlokasaHO MOXIMBOCTI iHTepmpeTalii eBOMOLil Ha
IIPMKJIa/i TTa/IeOHTOIOTiYHOI excriosuii HanionanbHoro HaykoBo-npupopgandoro Mysero HAH Ykpainn
(M. KuiB). ITogaHo KOPOTKY XapaKTepUCTUKY IaJIeOHTOIOTIYHOI eKCII03U1lii, 30KpeMa 3araIbHUI IPUHIUIT
06YIOBM Ta IPUK/IATM €KCIIOHATIB, 10 JeMOHCTPYIOTDb €BOMIOLII0 Pi3HUX IPyIl XpebeTHUX (Hamp., pub Ta
ccasuiB). IIpencTaBieno giopamy maeOHTONMONIYHOI eKCIO3MILIT My3elo, 1110 € 0COOMMBO LIiHHUMY Bi3yayb-
HuMM 3acobamu iHTepIperanii eBomonii. O6roBopeHo roMoBHi Mpo61eMu MOJANbIIOro QYHKIIOHYBaHHSA
Ta PO3BUTKY NPMPOJHNYNX MY3€iB Y KOHTEKCTi IXHbOI poJli K IOTY>KHMX HaYKOBMX Ta OCBITHIX LIEHTPIB,
MiJTPUMYBaHHA BMCOKOTO PiBHA BiflBIlyBaHOCTI i 3a/1y4eHHA I'POMAJICbKOCTI Y JisA/IbHICTb IPUPOJHNYNX
My3eiB y 4acy BUCOKOI KOHKYPeHIiil mponosuuiit aist fo3siwt. Iligkpecieno HeobxifHiCT MOfepHisaii
CTBOPEHMX paHillle eKCI03ULilT 3 BUKOPUCTAHHAM CYYacHUX {HTepaKTUBHUX 3aCO0iB Ta TEXHOJIOTil Bisya-
nisawii 3ai/1A NiIBUIIEHHSA iHTepecy Ta pO3IIMPEHHs KOJIA BigBigyBaviB.
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Beryn

[Tonmynsapusaliis HayKy — Iie IparHeHHs BiATBOPUTU HAyKOBI ifiel y Takmil croci6, mo6 KoxxeH
(a HaziTO MIOIMHA, KA HE € HAYKOBI[EM) MII 3pO3yMiTu OCHOBHI HAayKOBi ifiei i MaTu yABIeHHA 1mIpo
Te, 0 € HayKoi (Cornelis 1998). ITonynsapusaliis Hayku € BaK/IMBOIO i BOZHOYAC «HeOe3IeIHOI0»
RiATIBHICTIO, OCKI/IbKM MOXKe IIPMXOBYBaTu B co0i mceBgoHayky abo iHpopMaliio, CIOTBOpeHy
cy6’exTuBHUMMY norysifamu nonynsgpusatopa (Lerner 1992). ITonynsapusaniio sk oco6muBy popmy
DiANIbHOCTI TAKOXX MOXKHA pO3INALATY K YaCTUHY CYKYIIHOCTI IIPOLECiB, IPaKTHK i y4aCHUKIB, AKi
HOCTITHO 3MiHIOIOTBCS, @ TAKOX SIK (PeHOMEH, 1110 TeHepye i TpaHchOopMye 3HAHHS TPOMAJICHKOCTI ¥
Jaci, IPOCTOPi i B MeXKax BifMOBITHOTO Ky/IbTYpHOTO cepenoBuina (Daum 2009).

KracuyHmit noriAz Ha MOMy/IApK3allilo Hayky 6a3yeTbcsl Ha ABOETAIHI MOJieli: CIIOYaTKy Ha-
YKOBLI IPOJYKYIOTb «CIIPABXXHE» 3HAHHA, a IOTIM IONY/IAPU3ATOPU PO3IMOBCIOIKYIOTDH CIIPOIIEH]
Bepcii iporo sHaHH:A cepep my6Oniku (Hilgartner 1990). IIpu nboMy € 6araTo KpUTHKIB TaKOi MOJeTI,
KO/ HOIY/ISIPU3ALii0 PO3IVLAITH SIK HU3bKOIPOOHY IMPOCBITHUIIBKY 3a/ja4y «JOLIIIBHOTO CIIPO-
I[yBaHH:», a00 HaBIiTb AK «3a0pyIHEHH:», TOOTO LiiIecIpsAMOBaHe BUKPUB/ICHHA HAayKV ayTcalijie-
pamu (Hilgartner 1990; Myers 2003). CamMe HayKOBIIi BM3HAYAIOTh 1[0 € BJIACHE HAYKOIO, IINPOKA
TPOMAJICBKICTD € «4MCTUM apKylleM He3HaHH:» LI0/I0 HAYKOBUX IPO6IeM, TOMy 3HaHHS PyXa€eThCA
Jnile B OFHOMY HaNlpsAMKY — BiJj HAYKOBIIiB 1O CYCIi/IbCTBA, 11 y mpoleci TpaHcdepy 3HaHDb 3 Ha-
YKOBOTO Y TONY/IIPHUI JUCKYPC iHpOpMAaL[isl CIPOLIYETHCS, CIIOTBOPIOETHCS 1 IPEICTABIISAETHCS Y
posBaxkanbHil popmi (Myers 2003). Taka Mozesnpb momysipusaliii HayKu O6iIbI XapaKTepHa I 3a-
XiIHUX KpaiH, ie HayKOBellb i TOMY/IApMU3aTOp HalTYacTillle € pisHUMU Cy0 €KTaMuy, i MOIyIApu3arisa
HayKM € 3aJla4el0 crelliaIbHuX ycTanoB, 3MI, enTysiactis Tomo.
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3 inmoro 60Ky, y KpaiHax, fie BificyTHA ¢axoBa HayKOBa >KypHA/IICTIKA, HAYKOBIIi HAMAraloTbCs
CaMOCTIITHO ITONY/LIPU3yBaTI HAYKOB] ifiel, HailyacTille Yepes3 MpU3My 0COOMCTIX JOCATHEHD Y TUX
41 iHIINX TalTy3sXx, a00 y BUIbHMIT BiZi po60THM 4ac 4y iHKO/IM HaBiTh Ha LIKOJy CBOIN HAYKOBIiT Hisi/Ib-
HOCTI.

B 060x Bumagkax ocTa€ 3aKkOHOMipHe IIMTaHHA: [ie IPOXOAUTD MeXXa Mi>K HAyKOBUM JVICKYPCOM
i momynsApusaliel0 — XTO € YYaCHMKaMU LUX NpoleciB, ki ¢popmu i 3acobu KomyHikamii sacto-
COBYIOTBCS, iHpopMalisa AKoro obcary i amicry nepegaerbcsa (Myers 2003). Crpomenss indpopma-
1ii, HeoOXifHe JIA JOCATHEHHA JOCTYIIHOCTI, MOXKe IPU3BECTY JIO TOTO, IO ayAUTOPisA HafMipHO
MIOK/IAZlaTVIMETDHCA Ha CBOI BJIACHI €MiCTeMHI MOXX/IMBOCTI y IPOLIECi OLIIHKM HAayKOBUX TBEPIKEHD
(Scharrer et al. 2016). Ilogin xorHiTMBHOI mpari TATHe 3a cO60I0 MapaloOKCaNbHY NMPOOIEMy: JII0-
[y-HecnelianicTh YacTo MOBUHHI CYAUTY IIPO BaliIHICTh HAYKOBUX TBEPIYKEHD, BAXKIMBUX [/ iX-
HBOTO BJIACHOTO XKUTTS, He MAlO4M eMiCTEMHMX MO>K/IMBOCTeI afleKBaTHO 3pOOUTH TaKi Cy/KeHHA
(Bromme et al. 2010). Kpim Toro, edexT «mpoctoTn» Bif crnpoluieHoi iHpopMmanii Mo>ke BBeCTH B
OMaHy ayAUTOpiio HecIeliamicTiB, 10 HayKoBa MpobieMa, siKa JISXKUTh B OCHOBI L€l iHpopMmariii,
€ TaK CaMO HeCKJIa{HOI0. BifilTOBiTHO, BOHN MOXYTb IEPEOL[iHUTI 0OCAT OTPUMAHNX HUMY 3HAHb
(Scharrer et al. 2016).

Tpapgunirina Mofens momy/sApu3sanii HayKy 3a OCTAaHHI POKM IOCTYIIOBO 3aMiHIOETHCS MIPSIMUM
KOHTAaKTOM MDK HayKOBIIIMM i pOMaJiChbKicTIo. BesnocepenHs y4acTh HayKOBIiB y NyOTiYHNX 3a-
xofax (opMye OCHOBY He Ti/IbKY IS [jiajIory, ajie ¥ [AjIs JOBipH, i Ja€ MOXX/IMBICTb OOTOBOPUTH Te,
IO B/IaCHe MOKa3yeThbcsA i momynapusyerbes (Riise 2008).

Komepianizanis Hayky TeXX BifuyTHO BIUIMHY/IA Ha popMu i 3acob6u nomysapusanii sHaHb. Pi-
HAHCOBI BUTpAT! Ha HAYKOBi HOCTiIPKeHHs Iepef0adaloTh OTPUMMAHHA IIEBHOTO NPUOYTKY 3a pa-
XYHOK OfIep>)KaHNX pe3y/IbTaTiB, TOMY MOMy/IApU3alliad HayKN 9acTo Ma€e (popMy MapKeTUHTY 3HAHb.
Sk 3asHavae Bayep (Bauer 2008), y MapkeTHHIy MIPOAYKTiB i BiTHOCKMHAX i3 rpoMajiCbKicTIO rimep-
6omisanis i ceHcaliiiHICTb € 3BUYHMMU MeTofaMu poboTu. IHauKaropamy 36inblIeHHS KiTbKOCTI
KPUTHMKIB HayKM cepefi TPOMafisiH Y BUCOKOTEXHOJIOTIYHMX CYCHiNbCTBAaX € JOBTOTPUBali XBIUIi BU-
cBiTnenHaA y 3MI, nukmn xaiiny i posdapyBaHb, 36iblIeHa HayKoBa IPAMOTHICTD i 3aMillleHHA Ha-
YKOBOI iJIe0/IOTil CKeNTUIM3MOM. Y TaKOMY KOHTEKCTi IIapajuIrMOI0 IONMy/Apu3alil HayKu 3aMiCTb
OTPMMAaHHA BI3HAHHSA IPOMaZICbKOCTI € IOCUJIEHHSA IPOMaZICbKOTO KOHTPOJIIO HaJl IPMBAaTHUMI Ha-
YKOBMMMU PO3pOOKaMIL.

OpHMMY 3 KITII0YOBUX YYaCHMKIB MOMy/IApy3aliil Hayky Oyiu i 3a/IMIIAI0ThCs HAYKOBi KypHaJIic-
. fIk 3a3Hauvae IlacryxoBa (Pastukhova 2017), y cBiToBiit mpakTuiii nmomynapusanii Hayku 1o ce-
penuum XX CT. CK/Ia/NCA [1Ba OCHOBHI miaxoan: QyHAaMeHTasisM, abo caeHTusM, i akryanism. Ilep-
it BUHYUK y @paHIil i mojsrae y sskomora MOBHIIIOMY BUCBIiT/IIOBaHHI HayKoBol iHGopMarii 6e3
CEHCAIITHOCTi, pO3Ba)Ka/IbHOTO XapaKTepy Ta Bynbrapusanii Hayku. [Jpyruit miaxin cdopmysascs
B AMepulli i HalosATae Ha MPOCTOTI BUK/IAZY, JOIIYCKAI04YM BifIMOBY Bifl YJaCTMHM Ba>K/IMBOI HAyKO-
Bol iHpopMarlii Ha KOPUCTh PO3BAXKATBHOCTI i JocTynHOCTI Bukmany. [Ipubidyankm 1nporo migxomy
IOOMBAIOTHCS yBary IUIAXOM IMIMPOKOTO 3aCTOCYBAHHSA {/IIOCTPATMBHOTO Marepiajy, CeHCAI[ilTHIX
3aro0JIOBKIB 1 pO3Ba)Ka/IbHOI IOfja4i TEKCTY.

3a ocTaHHI JieKiNbKa POKiB, B YMOBaX BifICyTHOCTI (paxoBOI HAYKOBOI KYPHA/IICTUKM i Tpagmiii
MONy/IApM3allii HayKM AK TaKoi, IMOIMy/Apu3allil HayKOBUX 3HaHb B YKpaiHi 3arajioM i JOCATHEHb
BITUM3HAHMX HaYKOBILiB 30KpeMa IoYa/la JUHaMi4HO po3BuBaTtucs. llbomy nponecy cipysAnm Ha-
caMIiepe]] HayKoBlii, AKi IpalooTh y cucteMi HanjionanbHol akajieMii HayK Ta JOCTiHUIIbKUX YHi-
BepcuUTeTiB YKpaiHn. SIBHOIO cTae TeHAeHIiA 30i/bIIeHHA KiTbKOCTi HAyKOBO-MIOMY/IAPHUX CaJITiB,
dopymis i 671oriB K hopM 06MiHY TyMKaMy MK KOPUCTYBadaMM 3 IIPUBOALY Ti€l uM iHIIOT HayKOBOi
tematuky. OCTaHHIM 9aCOM TaKOX 30i/IbIIYETHCS KiZIbKICTh HAYKOBO-IOMY/IIPHUX BUJAHb aBTOP-
CTBa YKPaiHChKUX IOC/TiJHUKIB.

Knro4oBy ponb y nonynsapusanii HayKoBUX 3HaHb B YKpaiHi BifirpatoTb npupopgandi mysei HAH
Ykpainn — Jlep>kaBHMiT Npupofo3HaBumii My3seli y JIbBosi Ta HarjionanbHMIT HAayKOBO-IIPUMPOAHNYMI
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Myselt y Kuesi. Y nipomMy ornApi My npoaHaisyeMo IPOCBITHUIIBKY pO/b IPUPOSHNYMX MY3€iB Ta
MO>X/IMBOCTI iHTepIpeTanil eBoMOLii Ha NMPUKIaZi MMajeoHTONOriYHOI ekcnosuuii HanjionanbHoro
HayKoBO-IipupopHnydoro mysero HAH Ykpainn.

HaykoBa i mpoCBiTHIIIbKA PO/Ib IPUPOSHNYIIX MY3€iB

OcHOBHa pOJIb NPUPOAHNYNX My3eiB — HaTU BifjBifjyBayaM MOXX/IMBICTb IOITMOTIOBATY CBOI
3HAHH PO HpupopHuit ceit (Bruni et al. 2018). Micis i AisIbHICTD TPUPOTHNYNX MY3€iB, @ TAKOX
[PAKTMKa eKCIIOHYBAHHs 00 €KTiB IPUPOTHOTO CBIiTY (HATypastiit) y HuX TpaHchOpMyBaImucs 3 9acy
iX CTBOpEHH: BifITIOBiIHO O PO3BUTKY NPVPOAHNYMX HAYK, a TAKOXK y BiNIOBi/Ib HA coLjia/bHi BU-
kmku (Delicado 2010). Posksir i 3aHemnaj TeOpeTMYHUX MApagUrM i 3MiHM METOJIB HOCTiKeHb
BM3HAYA/IM 3HAYVMICTb My3eilHIX KOJIEKIill, IpOTe He3MiHHMMIY Oy/u i 3anuiaroTbcst QyHKII npu-
PORHMYMX MY3€iB i TpM OCHOBHI ayAMUTOpii, SIKi BOHM 0OCITYyrOBYIOTh — HAyKOBIIi, CTYJEHTH i rpo-
MapcbKictb (Delicado 2010).

[Tpupopundi mysei GyHKLIOHYIOTb, 30KpeMa, sIK LeHTPU JOC/I/KEeHHs eBOMIIiiHOI icTopii Ta
0iOTMYHOrO PiSHOMAHITTS HAIIOI IUTAHETH, SIK Peno3uTapii 3pas3kiB BUAIB, 1[0 € 00’ €KTaMM TaKMX
IOCTIIKeHb, a TAKOXK 5K JKepera HayKOBUX KOHCY/IbTAHTIB i sikicHOI HayKoBoil ekcreptusn (Frost
1998; Winker 2004).

[ToroBHEHHS KOJIEKIIiit i po60Ta 3 HUMM € HEBifl' €MHOIO YMOBOIO iCHYBaHHsI IPUPOJHUYNUX YCTa-
HOB, OCKIJIBKY TaKi KOJIEKIil Oy/Ii i 3a/IMIIAI0ThCS LIHHUM pecypcoM y 6araTbox cdepax (Drew 2011).
30kpema, sk 3a3Hadae AuiMoH (Allmon 1994), npupogHudi KoeKiii MaroTh HAYKOBY i CyCIiIbHY
ninHicTs. HaykoBa LiHHICTD MO/IsATae y JOKYMEHTYBaHHI 3MiH CKIajy i reorpadivHoOro moumpeH-
Hs 6ioTu Ta y 30epiraHHi TMIIOBMX i Bay4epHuX 3paskiB pisHMX BufAiB. 3 iH1IOro OOKY, CycminbHa
L[iHHICTh IPUPOAHNYMX 3i0paHb BK/IIOYAE MOXKIUBICTD imeHTM(DIKaIil 3pasKiB XMBMX iCTOT, BOHU
BUCTYIAIOTh MICIIeM [l IIPAKTUYHOI OCBITH, LeHTpaMM HeNOHYBaHHs (isMvHMX HOKasiB icTopil i
Pi3HOMaHITTA XUTTS Ha 3eMIIi.

[Tpupopunyi konekuii € eGeKTMBHUMM iHCTPYMeHTaMU /s 3alliKaBleHHs y4HiB 6iofnoriero ta
CYMDKHUMM JUCLUIUIIHAMU. BOHM HOmOMaralTb CTyZeHTaM BUSABUTK 3B SI3KM MDK PiSHUMM TIpU-
POLHMYMMY HayKaMM i iX 3B’5130K 3 iHIImMMM cepamu M0AchKoi fisnbHOCTI. [IpupogHndi Komekii
TaKOXX MOXKYTb BUK/IMKATY iHTepeC y4YHiB J10 BUPIllIeHHs BOXKIMBMX COLlia/IbHUX IPOOIEM, TaKUX K
CTa/IMil pO3BUTOK, [I0sIBA i MOMIMPEHH: 1HBa31/HMX BU/IB i HOBMX ITaTOTeHiB, 3MeHIIIeHH: 6i0pi3HO-
MaHiTTs, IPOJOBO/IbYA Oesreka, 3Miny KiaiMary tomo (Powers et al. 2014).

HaykoBa ponb npupoganunx Myseis € odeBugHow0. [TpocBiTHMIIbKA QYHKIIiS TaKUX My3eiB 110-
nArae y GopMyBaHHI 3HaHb, €KOJIOTiYHOMY, IIPMPOLOOXOPOHHOMY ii €CTeTUYHOMY BUXOBAHHI Ha-
CETIeHHA Y TPOLeCi 03HAMIOM/IEHHA 3 HAaTypalifAMy, a TAKOXK Y BMKOPMCTAaHHI HIMPOKOTO CIIEKTPY
BHYTPIIIHBO- i Io3amMy3eitHux ¢opM ocBiTHbO-Bux0BHOI poborn (Klymyshyn 2010). Kpim Toro,
IpUPOSHNYI My3el IIPOIOHYIOTh YYHAM AOCBIfI, AKNUII IIKO/IN He B 3M03i 3abe3neunty (Mujtaba et al.
2018). CmiBIpans y4nTesis i My3elHUKIB 3a/i/Ig Kpalloro po3yMiHHA Y4HAMU Ta/abo0 CTyAeHTaMU
HOIepefHbO 3H00YTUX 3HaHb MOXKe OyTU KOPYCHOK Y IOBIOCTPOKOBII IIePCIeKTHBI, 30KpeMa 3a-
BJIAKM TEMATVYHMM 3aBJJaHHAM Y paMKaX CTPYKTYpOBaHOI Bikocrenn¢iyHOI HaBYa/IbHOI IPOrpaMu.
Y Tolt yac K LUQPOBI TEXHOMOTII JO3BOJIAIOTh IIOKa3yBaT i MaTU HOCTYI 1O My3elIHUX Marepia-
JTiB JUCTAHIiTHO, BiABiyBaHHS Mys3eiB, 110 30epiraloTh JIOKa/IbHI 1 HalliOHA/IbHI KO/MeKIlii, 3a6e3-
[EeYYIOTh YHIKa/IbHY MO/IMBICTb O3HANIOM/IEHHSI 3 €KCIIOHATaM, 1[0 BiffoOpaXkaroTh pisHi acriekTn
mkizpHoI mporpamu (Mujtaba et al. 2018).

[TpocBiTHUIIBKA [isNBHICTD HPUPOJHUYMX My3eiB 3a3BMUail CIPUIIMAETHCS SIK 3aci0 BIUIMBY
JIMIIE Ha [iTell Ta FOHALITBO, 3 TPOMA/IChKICTDh, )KYPHA/IICTV Ta HABiTh JOC/TiHUKY 9aCTO CIPUIIMAIOTh
HIPUPORHNYI My3el SIK YCTAaHOBY, OpiEHTOBaHI Ha [iiTell, i B TAKOMY acIleKTi iXHilt myOmiuHmit iMipx
paiMKalbHO Bifipi3HAETbCA Bif iMiIpKy XymoxxHix myseiB (Strager & Astrup 2014; Chervonenko
2015). BaxxnmBolo 3anadero IpMPOSHNYNX My3eiB € SMIHUTK Lieil iMif[K ANTAYOro po3Ba>kaIbHOIO
3aK/Iafly, OCKi/IbKM B TAKOMY Pasi BOHU PU3UKYIOTb BTPATUTHU CBill aBTOPUTET MOTY>XHMX HAYKOBUX
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LIeHTPIB, IPOBIHY PO/Ib B iHTepIpeTallil HaYKy /I ZOPOCINUX i y IXHPOMY 3a/y4eHHi 0 06roBo-
PEHHA IMPOKOTO KOJIa HAYKOBMX NUTAHb.

Y cydacHux ymoBax icHye nmotpe6a saminnTn popmu B3aeMofil BijBifyBadis My3eiB i3 ekcrionaTa-
M Ta pianory mbk Humu. Ha nymxy Bangekacaca Ta in. (Valdecasas et al. 2006), ekcrioHaTy OBUHHI
CIIPOBOKYBATU MIC/ICHHS, BUK/IMKATY 3aIIMTAHHS, ajle TUIbKM 9acTKOBO [jaBaTy Bimmosifi. Takum
YIHOM, IPaBMUIbHO CpOpPMOBaHa, 3MiCTOBHO HAaIlOBHEHA i CTPYKTypOBaHa eKCIIO3M1list Ma€ Oy T He-
3aBepLIeHNM iHTeTeKTya/IbHUM Jia/IoroM, JOIOMAaraTy Clocrepiraqy sMiHUTH 10ro 6a4eHH: CBiTy
i chopmymoBaty BiacHi 3anuTaHHA. 3a MPaBUIbHOI OpraHisariil eKCrio3uiis i crienianbHi MPOCBiT-
HUIIBKi 3aX01 MOXKYTh IOIIOMOITY IIPUPOSHIYNM MYy3esM e(eKTVBHO B3aEMOAIATH 3 ayAUTOpI€EIo,
POSIIVMPUTH CBOX BUAMMICTD i NOMY/IAPHICTD Ta HABiTb BHECTM 3MiHM B KY/IbTYPY BifIBilyBaHHA
mysei (Komarac et al. 2019).

IHTepnpeTanisa eBomroNii 3aco6aMy NPUPOTHNINX eKCIIO3MIIiN
1. Icmopisa inmepnpemauii e6onouii

ITpuponosHaBCTBO AK Hayka Oy/Ia momysapusoBana npotaroM XIX cTomirTs Harypasicramu Bif
JK. KioB’e o JI. Araccisa y 3B’I3Ky 3 JOC/TiI)KeHHAM MaJIOBiJOMUX peTrioHiB CBiTY, BUOKpeM/IeHHAM
reosIorii, maseoHTONOr], 300/10Tii Ta 60TaHIKM B OKpeMi HayKOBi AVCIUIUIIHY i CTBOpPEeHHSIM HayKo-
BO-JOC/ITHNX iHCTUTYTIB, My3eiB Ta 30omapkis (Betts 1959).

Teopis eBomrowii Oya mmpoko nomny/spusosana 3 1860 go 1900 poky y CIIA Ta Benukiit bpu-
TaHii, 30KpeMa y piSHOMaHITHUX BUJAHHAX. AHa/Ii3 IMX BuAaHb noKasas (Lightman 2010), mo Ha-
CIIpaB[ii eBOJIIOLIIIHY ifiefo MOMY/IAPU3YBaIN TAKUM YMHOM, 110 BOHA Pifjko BimoOpaskaia HailBaro-
mimmit BHecok Y. lapsina B 6ioorito, To6TO 10T0 Teopito mpupopHoro gobopy. Ille mpusseno fo
TOTO, 10 YMTaYi YaCTO CTUKAINCA 3 a/IbTEPHATYBHUMIH IIOITIANAMMN: iCHYBa/IM L[OHAIMEHIIe YOTUPK
pisHi «Bepcii» eBomonii, sAKi IMpKyM0OBanM y 3acobax MacoBoi iHpopMmallii, 3 AKUX JIVIIe OFHA Bifj-
nosigana noriagam Y. JapsiHa.

Amnanis my6mikaniit 6ion0oriqHoi TEeMaTVKM y HAyKOBO-TIONMY/IAPHMX XypHanax (Bowler 2016), Bu-
naHux y Benukiit Bpuranii y MbKBO€HHMIT ITepiof, OKa3as., 1110 Oi/bIlIa YacTMHA CTATel CTOCYIOThCSA
IIPMPOJIO3HABCTBA Y «BIKTOPiaHCDHKIiN Tpajgullil», HATOMICTD BilOMOCTI, 1[0 CTOCYBaMMCA NPUKIAJI-
HUX HanpsMKiB (reHeTrka, ¢isiomorisa Ta iH.), BUCBiT/IIOBanucs BKpait pigko. BukomnHi pemrkn iH-
KOJIM 3TafyBa/INCS Y MPUPOSHUYNX CTATTAX, @ OUIBLIICTD MOCM/IAaHb HA €BOJIIOLIIO 3 SIBJIAINCA K
106iuHi mpofyKTH TakMx onucis. [ly>xe Mano 6y/10 AMCKYCiil OO0 CMHTE3Y AapBiHI3MY i reHeTHKHY,
IO PO3IOYaBCA caMe B Liell mepion. Hati6inble yBaru npuBepTany BifKpUTTS BUKOIHUX PELITOK
IABHIX JIIOfeN 1 TIOAMHOIONIOHUX iCTOT.

EBoronifina Teopis 3ammiranacs cynepewinsomo o 1930-x pokiB, Komm HayKoBi febatu 3aBep-
IIVINACS CYYacHUM CUHTE30M, sIKUII 00’€HaB TeHeTUKY i Teopilo eBOIOLl HIIIXOM IIPUPOJHOTO
[000pY Y €EAMHY TeOpeTUYHY CTPYKTYPY. Sk 3a3Hadae Jlaritman (Lightman 2010), kHyokku, BuaaHi
1o 1900 poky He-flapBiHicTamMy, IPOIIOHYBA/IM YMTa4aM a/bTePHATVBHI iHTepIpeTalii eBOMIoLil 10
TOTO, AK c(OPMYyBaBCs HAYKOBUIT KOHCEHCYC LIOJI0 MeXaHi3MiB eBomoliiiHoro nporecy. Ti, XTo He
Moru cpuitHATK JJapBiHOBY Bepcito eBomtolil, 3BepTanucs no Picke, Bomneca, Kigna abo Jpym-
MOH/a y CIIpo6ax 3HAITH y IXHIX IpaIisix eBOMoLiliHe 6aueHHs, sIKe TUM 41 {HIIMM crtocobom 6y1o
OB A3aHe 3 IEeBHOI POpMOIo Tei3My. Y cBiTi BikTOpiaHCHKOrO BUaBHMITBA i /1A 61/1bIIOT YacTUHY
ypraviB JlapBin OyB /e ofHUM i3 6araTboX aBTOPIB, 10 3MaTra/NCA 3a YBary i MifTPMMKY YNTadiB
(Lightman 2010).

Tomy He nMBHO, 10 My6/ivHi Ae6aTy MO0 eBOMIOLIHOTO BYEHHS IIPOJOBXKYBaIUCD, TepeBaK-
HO 3aBJAKU CTApAHHAM PEJIirifiHO BMOTMBOBAHMX aHTUEBOMIOLIOHICTCHKMX aKTUBICTiB, AKi IOWIN-
proBa/M i momynApu3yBanm KpearioHicTcbki mormaan. IIpu nbomy MoxxHa po3pisHuTy Tpn popmu
KpealioHi3My: iMoproBaHmii, ToKanbHui Ta inTyituBHuii (Strager & Kjergaard 2013). 3rigHo 3 Ta-
KM IOJi/IOM, IMIIOPTOBaHMII KpealioHi3M OyB 3aHeceHMiI B €EBPOITY epeBa)KHO aMePUKAHCHKIMMU
i TypelbKMMU KpeallioHiCTaMM, TOA1 AK JTOKaJIbHUI KpealliOHi3M BMHMKAE 3 MiCLIEBOTO PEJIiriliiHOro
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KOHTEKCTY IPaKTMYHO OJHOYACHO B yCiX KpaiHax €Bponu. IHTyiTMBHMII KpealiOHi3M BK/IIOYaE Ha-
6ip KpealiOHiCTCHKMX BipyBaHb, sIKi He ITOB’A3aHi 3 MUTaHHAM KY/IbTYpPHOI, peririiiHoi abo Hamio-
HaJIPHOI iIeHTUYHOCTI, 1 TposBIA€ThCA Y GOPMi iHTYITMBHOTO PO3yMiHHSA XUTTA Ha 3eMIi, aje ines
CTBOpPEHHS JIIOMHY 60rOM MeXaHi3MaMy IPUPOLHOI eBOJIIOLI Y paMKax IIi€l Teuil BiikMaaeTbCs K
HeIpaB/oNofioHa.

3arajiom, roJIOBHUM 6ap’€poM /I IPUITHATTS Teopil eBOJIOLil € IMTAHHS [TOXOPKEHHS JIIOIMN-
Hu (Gallup 1999; Szerszynski 2010): 6araTo XTo IpuiiMae eBOMIOLIIO /I BCIiX )XMBUX OpraHisMiB
3a BUHATKOM JIOAVHU. SIKpas 14 rpyna arofell Mo>kKe BUCTYIIAaTH LIi/IbOBOO I/IA MigBUIIEHHSA PiBHA
pO3yMiHHA eBOIOL{i rpoMa/ichbKicTIO. [JapBiHi3M JOTemep 4acTo € 06’€KTOM KPUTUKY i HaMaraHb
AVICKpeaUTYBATH eBOJIIOLi/He BUeHH:A. ToMy BayK/IMBO JOHECTH IO BiflBifyBaya IpUpOJHIIOTO MY-
3€l10, 1110, He3Ba)Kal04y Ha HEOJHO3HAYHI ITOI/IANM 1IO/I0 iHTEIEeKTYa/lbHOI M KY/IbTYPHOI CIIaJIIMHA
Y. JlapBiHa, iCHyIOTb IIepeKOH/IMBI HAyKOBi /JOKa3M TOTO, 0 6araTo 3 0ro TBep/KeHb € IIPaBIU/Ib-
HUMM; HAYKOBIII pO3IVIANAIOTH €BOMIOLII0 AK LIEHTPa/TIbHY KOHIEIi0 B yciX ramyssax 6ionorii; eo-
JIOIiJIHA HayKa IPOIOBXKYE OYpX/IMBO PO3BMBATICA Ha AKICHO HOBOMY piBHi IIOPiBHAHO 3 1i cTaHOM
y XIX crt. (Goldstein 2015).

HocmipxeHHs moKa3ay, Mo OibIICTh BifBiAyBayiB IMpMpPOJHNYNX MY3eIB TOTOBI HMPUITHATI
eBOJIIONIIVHI ifiel, alle BOHM HEJOCTaTHbO O3HAIOMIIEH] 3 OCHOBHMMY IPUHIUIIAMY €BOJIIOL], 11106
3po3yMiTu MeXaHi3MM JapBiHiBcbKMX eBomoniitHux 3MiH (Evans et al. 2010). Hanpukiaj, BoHu 1o-
PiBHAHO BOOpe yCBiTOMITIOITD IO TaKe CKaM SHIZIOCT Ta TeOJIOTiYHMIl Yac, MpoTe c1abo po3ymi-
I0Tb ifjeto mpupopHoro go6opy (MacFadden 2008). JocnipkeHHs, IpoBefjeHe cepell aMepPUKaHChKIX
CTapLIOK/IACHMKIB 1 JOPOCNX, AKi BiIBiyBany IpMpoOJHIYINI My3eli, T0Ka3alo, mo 95 % y4acHMKIB
ONUTYBAaHHSA PO3YMilOTh 3HAYEHHS BiJ[HOCHOTO I'e0JIOTi9HOrO BiKY, aste Timbku 30 % MOACHIOTD 6io-
noriuHi 3MiHM (MiKpOEBOJIIOLiI0) AK pe3y/lIbTaT HPUPORHOTo 060pY, a 11 % BiIKpUTO BiIKMIAOTH
esomoniio (MacFadden et al. 2007). Y pesynbrati 3araJbHOI0 MOJE/UIIO ApTYMEHTALlil € CUHTeTMYHA
CYMilll — ITOEHAHHS eBOIOLITHNX KOHIIENIIiiT Ta iHTyiTMBHUX MipkyBaHb (Evans et al. 2010). ITpu-
POIHMYI My3el € MiclieM, [ie BifiBiflyBadi, He3Ba)Kar04M Ha BiK Ta i/Ie0/IOTiYHiI IepEKOHAHHA, MOXYTh
Ii3HATHCS 6araTo HOBOTO PO CYTb €BOJIIOLINTHOTO IIPOLIeCY HaBiTh MiC/IsA OJJHOTO BilBiyBaHHA Te-
matnyHol BuctaBku (Spiegel et al. 2012).

2.3aco6u inmepnpemauii

[TpuponHudi Ko/meKii MiCTATD YMC/IeHH] JOKa3y Teopii eBOJIOLii — cKaM sIHI/IOCTI 3 Pi3HUX eII0X,
pi3Hi Bupiu TBapyH i pocinH, abo 3pasku JJHK pisuux opraniamis, ki € BaXXIMBUMU [I/Is1 HAYKOBOTO
posyminH:A >xnTTs Ha 3emi (Strager & Kjeergaard 2013). [l mpupogHIIOro My3ero € O4eBUIHNM i
BX/IMBUM pillleHH: 3alIMaTICA iHTepIpeTalielo Teopil eBoolil, AKa Oy/Ia HeBil' €MHOIO YaCTUHOIO
myseitHoi negaroriku 3 KinnA XIX cr. (Falk & Dierking 2000; MacGregor 2009). Cepep, ycix my6miy-
HUX IHCTUTYLIiJ caMe IPUPOSHMYI My3el MaloTh HaiIIMpPIIi iHTENEeKTya/IbHi i IPaKTU4Hi pecypcn
IJIA O3HATOM/IEHHSA IPOMAJIChbKOCTI 3 i[Ie€10 €BOJIIOLL], 1 1€ € IXHbOIO CYCIII/IBHOIO BiJJIIOBifaIbHICTIO
Ta OJHi€I0 3 0OCHOBHMX 3afay gianbHocTi (Diamond & Evans 2007; MacFadden et al. 2007; Diamond
& Kociolek 2012).

Cepeq HayKOBIIiB HeMa€ KOHCEHCYCY IO TOTO K IPUPOSHIYi My3el IOBMHHI eKCIIOHYBaTH de-
HoMeH eBojmontii. Hanpuxan, Taitmonp i Ckotumop (Diamond & Scotchmoor 2006) BUminsoTh ' sTh
OCHOBHUX TUIIIB TEMaTMYHUX eKCIO3MIIIl eBOJIOLii (He BpaXOBYI0UN eBOJIOLII0 TIOANHN): 1) «reo-
JIOTTYHMI Yac» — IOKA3YE iCTOPII0 )XUTTA Bifi IEBHOI TOYKM JI0I0 PO3BUTKY 10 CbOTOfIEHHH; TaKi BI-
CTaBKM 3a3BMYali TOOY/I0BaHi 32 €KOIOTiYHIM, TAKCOHOMIYHIM a60 reorpadivHmm mmaHoM; 2) «do-
CUJIBHI TPYIIN» — TaKa eKCIIO3UIIis IT0Ka3ye 60Ty KOHKPETHOTO perioHy IIpOTATOM IEBHOTO II€PioAYy;
BICTABKa YacTO Bi/ITBOPIOE CepefoBUILe iCHYBaHH: IIeBHOI IPYNM OPraHi3MiB; 3) «cucTeMaTuKa» —
30CepemKyeTbcsl Ha Knacuikalil opraniaMmiB Ta iHTepnperariil eBOIOLITHNX B3aEMO3B SI3KiB MiX
HUMM; 4) «MeXaHi3MU eBOMIOIii» — BK/IIOYAa€ €KCIIOHATY Ha TeMYy IPUPOJHOTO K000pY, FeHETHKI,
KOEBOJIIOLil, CTaTeBOTO JOOOPY i Cy4acHUX eBOJIIOLITHNX JOCTIIXKeHb; 5) «iCTOpis eBOJMIOLiNTHOTO
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BYEHHS» — BK/II0YA€ €KCIOHATY, MOK/IVKAaHI BUCBITINTI BaXX/IMBICTh HayKoBOro Kopobky Y. dap-
BiHa, [. MeH/ie/na Ta iHMNX AOCIIIHNKIB a00 eKCIIOHATY Ha TeMy Ba)XK/IMBUX IIOAil B icTOpil cTaHOB-
JIeHHsI eBOIOIiITHOTO BYEHHSI.

Hartgacrime npupogHndi Mysei 03HallOM/IIOIOTb CBOIX BiiBiZlyBadiB i3 ABMILEM €BOJMIOLI, BU-
KOPJMCTOBYIOUM peasbHi 3pasKyl CKaM sIHINIOCTelt, IpChbKIUX MOPif], XyHZ0XKHI 300pakeHH: MaHmad-
TiB MMHYJIOTO, KIMHAaTy BiIKpUTTiB, iHTepaKTMBHI Ta BipTyanbHi ekcnoHaTu Tomo (Diamond &
Scotchmoor 2006).

Crenm¢iunnmu 3acobamu iHTepnperanii mpupopu € giopamu. Jliopamu 3’IBUINCA Y IPUPOSHN-
4yux My3esx y fpyriii nonosuHi XIX ct., cmovarky y llIsenii i CIIIA, a srofom y 6imburocTi mpupogHm-
4ux MyseiB cBiTy (Bitgood 1996). Ik mpaBuo, MyseiiHi jiopamMy IOKa3yIOTh TPy OIIyfa/ TBAPUH
pasoM i3 meBHMMU eJIeMEeHTaMM IXHbOTO NPMPOSHBOTO CepefoBNUINa iCHyBaHHA (KaMiHHS, JepeBa,
TpaBa TOIIO), PO3TAIIOBAHNX Ilepe] YBIrHy TM HaMa/IboBaHUM (oHOBMM cueHapieM (Bitgood 1996;
Kostering 2015). 3apaueio fiopaM € JaTy BiiBiyBadaM MOXUIMBICTDb CIOIIARATY 32 CIELU(iTHOIO
HIOBEJiHKOIO TBApYUH y IIPUPOHOMY CepefioBNUILi B offH BrbOpanuit MoMeHT (Van Praét 1989). Bpa-
XOBYIOUM TOVI aKT, IO cepef YCiX eBOIOLIHNX KOHIIEMIill eBOJIIOLis JIIOAMHY Halljlerle mifia-
€TbCS KY/IPTYPHUM CTE€PEOTUIIAM i PesliriiiHo BMOTMBOBAHMM CyllepeykaM, 6arato My3eifHIUX eKC-
HO3M1Ii}l HA TEMY eBOJIIOLI IF0AMHY YacTo 0OpPMIIeHi caMe y BUIJIAAL Ai0paMy 3 MOJe/IsIMU TOMIiHi
Ta IXHIX IpeJKiB, IpefCTaBlIeHNX Y cepenoBuili ixuporo icnyBanHs (Diamond & Kociolek 2012).

Yci neperiveni Buie 3acobu iHTeprperarii akTUBHO BUKOPUCTOBYIOTbCS IIifi YaC TEeMAaTUYHMX
eKCKypcill Ta crienianbHux 3axopis (JHi Hayky, [IHi My3eiB, TMMYacOBi TeMaTIYHi BUCTABKM TOILO).
Kpim Toro, BaxxmBuMu 3acob6ami IOMy/sipyu3aliii eBOoLil cepef IMpPOKOTo 3arajly € HayKoBO-II0-
HY/SIPHI BUAAHHS, 1J0 CTOCYIOTHCA Pi3HUX acIeKTiB 6iomoriuHoi eBomonii (Hamp., Zimmer 2006;
Shubin 2009; Gorobets 2021; cepist kuur P. [JokiHsa Ta iH.).

3. ITioxoou 0o inmepnpemauii

Bubip meronis i 3aco6iB iHTepnperanii eBosoLil 3a71eXXUTh Bif 6araTbox ¢akTopis, 6ibLUIICTD
i3 AKMX TOB’A3aHa 3 BIKOBMMM Ta OCBITHIMM OCOOMMBOCTAMMY LiNbOBOI ayAUTOPii. Y IPUPOFHIINX
My3esiX Ha IepILINil IJIaH BUXOAUTH «Oionoriunmii 6eKrpayHzi» BifBifyBadiB, TOOTO Te, HACKIIbKY
BOHM 00i3HaHi y 3arajlbHOOIONOTIYHNX MMOHATTSX, SIBUILAX i IporecaX. Bif 1{poro saneXxuTh miaxiz
iHTepnpeTaTopa (€KCKYpCOBOJA U1 HAYKOBIIS) O IIPOBEEHHA eKCKypcil abo iHIIOro mpocBiTHNIIb-
KOTO 3aXOffy — 4M € HoTpeba MiHIMi3yBaTu BXXMBaHHs HAYKOBUX TePMIiHiB, 4/ MO>KHA IIPEACTaBUTH
BifiBiffyBauam cxmajHin 6ionoriuni Teopii abo kpaiije 30cepepKyBaTIcsa Ha IpocTimmx 6iomoriy-
HVX ABUIAX, 4¥ OyIyTb 3p0o3yMimmu BisyanbHi 3acobu inTeprnperanii. Ha gpyromy micni — mera
Bi3uTY B My3ei a00 y4acTi y IPOCBITHUIIBKMX 3aXO/ax.

OueBuaHO, 1O 1A 6araTboxX ZOPOCINX BifBifyBadiB MMOXix 7O My3elo € cKopilre ¢opMOIo po3-
Bary abo BifIIOYMHKY, Ha BifIMiHY Bifi IIKO/IAPIB Ta CTY[EHTIiB, a0 HABiTh HOUIKIIBHAT, /IS AKUX
NpUPOAHNYMIT My3ell € LjiKaBMM MiClleM HaBYaHHA, IIPOCBITU Ta BUXOBaHHA. BifloBifHO, KO>KHA
KaTeropis BifBifyBauiB moTpedye 0co6/MMBOr0, eKCKIIO3MBHOTO MiIXOLY.

Hocniguuky npupopHudol Myseosorii BUAIIAIOTH pi3Hi Kateropil BimBimysauiB (Arkhipova &
Danyliuk 2018; Chervonenko 2019; Ta iH.), mepeBa)kHO 3a BIKOBMMU Ta COL[iOKY/IbTYPHIMU KpUTe-
piavm. ITpencraBHMKM KOXKHOI KaTeropii BiBifyBadiB IPUXOAATD O MY3€l0 Ha IIPOCBITHUIBKUI
3axif i3 KOHKpeTHOI0 MeTOI0 (BiTIOYMHOK, pPO3Bara, 0CBiTa, MPOCBiTa, CAMOPO3BUTOK TOIIO). Bifmo-
BifjHO, OyZb-siKa My3eilHa porpama iHTepIpeTauii IPUPOAN, Y TOMY YUCTi €BOJIOLiTHOTO PO3BU-
TKY, TIOBUHHA OYTI pO3po6yIeHa eKCKII03MBHO 3 OITISAY Ha OCOOMMBOCTI i TOTpebU pisHMX KaTero-
piit BigBinyBauis. Ha cboropHi i 6araTbox BigBigyBauiB — fAK AiTelr, Tak i JOPOCINX — BaXkIMBa
HasBHICTD ay/io- i BifleOTeXHOIOTiN Ta HOBITHIX iHTepakTUBHMX (OPM IIpefcTaBAeHHA iHpopMaril
(irpu, KBeCTH, KOHTAKT 3 €KCIIOHATaMI TOLIIO).

IHO3eMHUX BifBiflyBauiB 4acTO BMOKPEMJIIOIOTh B OKpeMy Kareropito. Takmit mifxif BumaeTbca
HeOOIPYHTOBAHMM, OCKINIbK BiH, 0O4€BUIHO, 0a3y€ThCsI He Ha BIKOBMX, OCBITHIX Ta COL[iOKY/IBTYPHIX
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KPUTepisX, a CKopillle Ha MOBHOMY 6ap’epi MiX BifiBiyBaueM-iHO3eMIleM Ta iHTeppeTatopom. Of-
HaK Ile MMTaHHA NpodecillHNX SKOCTell IHTepIpeTaTopa, a He HOTPeOy 3aCTOCYBaHHSA 0COOMMBUX
4y BifMiHHMX HigXofiB mo iHTepnpeTanil. IHo3eMHi BigBigyBayi He MoBMHHI 6yTH AMCKpUMiHOBaHI
y BUIJIAZI IPefICTaB/IeHH: iM HaATo crpolieHol iHpopMalil yepes3 He3HaHHS IHTEPIPETATOPOM CIIe-
Ijia/IbHOI IpMpOAHMYOl TepMiHO/OTrii iIHO3eMHOI0 (SIK IIPaBNUJIO, AHIJIINICHKOI0) MOBOIO.

3arasom, mpodeciiiHi AKOCTi iHTepIIpeTaTopa € He MEHII Ba)XXJIMBUM KPUTEPIiEM yCHilIHOL i
AKicHoI iHTeprpeTanii mpupoan, 0co6MMBO y KOHTEKCTI 3raflaHOl BUIIle IPOO/IeMaTUKY «HayKa—He-
HayKa-ITICeBJJOHayKa). SIK mpaBwIO, iHTepIpeTaTOpN y IPUPOAHNYNX My3esX — Ile HayKOBIIi Ta ITe-
farory, 3i creniasbHOI (610710TiYHOI0, TeO/IOriYHOI0, reorpadiyHo0) abo HecenianbHOW0 (IyMaHi-
TapHOIO, TEXHIYHOIO) OCBITO0, 3i 3HaHHAM 200 He3HaHHM iHO3eMHUX MOB. ToMy Ka/jpoBa HOMiTHKA
111(6)i (0] Ha6opy, HaBYaHHS, MiIBUILEHHS KBa}Ii(biKauil' 1 CaMOOCBITU €KCKYPCOBOJIB € Ha/I3BM4YaiTHO
BX/IMBOIO /11 00 €KTUBHOTO i YCIIIITHOTO BIIPOBAJPKEHHS COL[IOKY/IbTYPHMX (PYHKIIi IPUpPOSHIL-
YUX MY3€iB.

4. Moxcnueocmi inmepnpemauii e60n0uii Ha 0CHOBi naneoHmonoziunoi excnosuuii HHIIM
HAH Y«xpainu

Hanionanbunit HaykoBo-nipupogamunii myseit HAH Ykpainn (HHIIM HAH Ykpainn) € ogaum
i3 Halt6iNnpIIMX TpUpOAHNYMX My3eiB CxigHoi EBponnu. Myseit Ma€ I’ ATh BEMKUX eKCIIO3NUIIIi: 300-
noriyny (3acHoBaHy 1919 p. Ak 3007m0riyHMIT My3eit), 60TaHiuHy (3acHOBaHy 1921 p. ik 60TaHIYHUI
Mys3eit), TeoyIoriuny (3acHOBaHy 1927 p. sIK re0/IOri4HNUIT My3eit), 1a/IeOHTONIOTIYHY Ta apXeOIoTiuHy
(3acHoBaHi 1935 p., BifIOBigHO, AK IIa/ICOHTOJIOTIYHMII Ta apXeonorivamit Mysei). Sk egyHMT My-
sertauit komiiekc, HHIIM HAH Ykpainu 6yB ctBopernit y 1966 p. i 3 Toro 4acy mpoBOfuTb HayKO-
BO-OCBITHIO, HONY/IAPU3aTOPCHKY Ta KY/IBTYPHO-NIPOCBITHNIBKY po6oTy (Chervonenko 2010). Ha
cooropui y porgax HHIIM HAH Vkpainu 36epiraerbcst moHaz 2 MIH ogyMHUILb 30epiranns (Tretiak
& Chervonenko 2016).

[Taneonronoriuna excnosnuis HHIIM HAH VYkpainu no6ygoBaHa K TeMaTy4Ha eBOJIOLiIHA
BJICTaBKa, Jl¢ ITaJICOHTONOTIYHMII MaTrepial JeMOHCTPYETbCA 3a I€OXPOHOJIOTIYHVM IPUHLNUIIOM
y CHUCTeMAaTYHOMY HOPAAKY B IOEJHAHHI 3 KOMIUIEKCHO-TeMaTnyHuM migxopgom (Krakhmalna &
Kepin 2010). Y BiTpuHax mpefcTaB/IeHO OCHOBHI eTanmym po3BUTKY XXVMBYX OPraHi3MiB y pi3Hi reo-
norivyHi mepiogn (puc. 1). Y AKOCTi HayKOBO-IOMOMKHOTO MaTepialy BUKOPMCTaHi KOIIil, MakeTH,
IiopaMy, MaTIOHKM, KAPTUHNA.

Po3BUTOK XpebeTHNUX, a 0COONNBO CCaBIIiB, Y HEOTeHOBOMY IIepiofii Ta y I/IefiCTOLeHi—paHHbO-
My TOJIOLIeHi eKCIIOHYEThCA Y ABOX OKpeMux 3anax. OCHOBHa yBara IpMCBSYeHa IpefcTaBHUKAM
MmeradayHnu. Cepeq; eKCIIOHATIB (puc. 2) € KiCTAK IeyepHOro BeMens 31 CTOsHKY [UtiHKa, ckeseTHa
PEKOHCTPYKIisA MaMyTa (mOXofuThb 3-1if c. [aTHe KniBcbkoi 0611, 1949 p.), KomiAg MaMyTeHATKa 3
MarapaHcbkoi 0671., 6MBHI MaMyTiB i3 paitoHy BiuHOI Mep3ntoTy Ta KicTku MmamyTta (13,2 Tic. pokiB
Tomy) 3 ¢. KomauiB O6yxiBcbKoro pariony KniBcbkoi 0671., 36ipHNIT KiCTAK IIIeiicTOIeHOBOTo 3ybpa
(Bison priscus) Tomo (Krakhmalna & Kepin 2010).

Puc. 1. Bitpunu, 110 geMoH-
CTPYIOTb PO3BUTOK pub y fie-
BOHCBHKOMY (a) Ta IOPCHKOMY
(b) mepiopax.

Fig. 1. Showcases demonstra-
ting the evolution of fishes
during the Devonian (a) and
Jurassic (b) periods.
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Puc. 2. Cxenety BeMKMX HEOT€HOBUX i TJIEVICTOIIEHOBMX CCaBIIiB y ManeoHToNoriuHin excrosunii HHITM:
a — pisHi npencraBHKKY MeradayHu; b — BeleTEHChKUIT OJIeHb; ¢ — BOJIOXATUI HOCOPIT; d — MaMyT i Mamy-
TEHATKO.

Fig. 2. Skeletons of large Neogene and Pleistocene mammals in the palaeontological exhibition of the NMNH:
a — various representatives of megafauna; b — Irish elk; ¢ — woolly rhinoceros; d — woolly mammoths.

EBoonis MofyHM ITpecTaB/IeHa Y TPhOX eKCIIO3MIIHNX BiTpuHax y «HeoreHoBOMY 3a1i» (puc. 3).
BucraBka Bkiouae iHbopMaliiiHi cTeHIV PO MOXOMKEHHs i PO3BUTOK JIIOIVHY, OHTOT€HETUYHUI
PAL PO3BUTKY CKeJIETY JIIOAVHMY, IOPIiBHANbHY Cepilo 4epelliB Ta CKe/leTy JIOAMHOIOAIOHNX MaBII i
JIFOIVIHU.

Puc. 3. Birpuna, 110 IeMOHCTPY€E €BOMIO-
IO JIIOOVIHU.

Fig. 3. A showcase demonstrating human
evolution.
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Puc. 4. Benuxi giopamu maneonronoriqnoi ekcriosuuii HHIIM: a — manguradt [liBrivnoro IIpnaopHOMoOp’s
HanpyKiHLi Mioneny; b — crosHka nepsicHoI moayuy B tedepi Kuik-Koba (Kpum).

Fig. 4. Large-scale dioramas in the palaeontological exhibition of the NMNH: a — landscape of the Northern
Black Sea region at the end of the Miocene; b — site of early humans in Cave Kiik-Koba (Crimea).

Ocob6nmBo LiHHMMY i Bi3yanbHO edeKTHUMM 3acobaMm iHTeprperanii eBomonii € giopamm. Y
nasieoHTOsNOr uHiN excriosunii HHIIM npencraBneni st fgiopam: 1) mifBOgHMIT CBIT OpIOBUIIb-
KO-CHTypiiicbkoro Mopsi; 2) nanpuadr IliBiunoro IIpnyopHoMop st HanpukinLi MioneHy; 3) mpu-
ponHi ymoBnu IpuriBcbkoro MicmesHaxomKeHH (Mi3HiN MioleH); 4) MicresHaxomkeHHA «Omechbki
KaTakoMOw» (paHHi 11ioLeH); 5) cTosiHKa nepBicHOI mropyay B edepi Kuik-Kob6a y Kpumy. ¥ 6inb-
IIOCTi ;iopaM BUKOPUCTAHO 3HAYHY KiJIbKiCTh OpUTiHa/JIbHIX MaTepiaiB, a 1Bi 3 HUX € HatO1IbIIN-
MM 32 po3MipaMu i HaliOi/IbII Bpa)kalouuMM 3a CTUIeM BUKOHAHHSA (puc. 4). 3 iH1oro 60Ky, fiopama
OPHOBUIIBKO-CUIYPifICBKOrO MOps NMOOYOBaHA 3 BUKOPUCTAHHAM Oi/IbII Cy4acHUX TEXHOJIOTIN i
MarepiasiB, OCHallleHa iHTepaKTUBHYUM iH(OPMALiTHUM ITy/IbTOM.

OKpiM TpaguLiliHKX /11 My3€iB BiTpMH i fiopaM, y aneoHTonorivHin excnosuuii HHIIM npen-
CTaBJICHO BEJIMKY KiNbKiCTh XY[AOXKHIX TBOpIB, Ha AKUX 300pa)keHi peKOHCTPYIOBaHi mei3axi Ta
JKMBi OpTaHi3MI Pi3HUX Ie0IOTiYHMX enoX. 11 KapTnHM JO3BONAITDH IPOJAEMOHCTPYBAaTH BiiBiflyBa-
4aM, 1110 €BOJIOLIIOHYBa/IN He JIMILE XKMBi OPTaHi3MU, ajie i cepefoBulle IXHbOTO iICHYBaHHS TaKOX
3a3HaJI0 CYTTEBMX 3MiH i3 IIJIMHOM 4Yacy.

Maii6yTHe NpUPOFHININX MY3€iB YKpaiH! y KOHTEKCTi MOMy/IApHU3aIlii ZOCATHEHD
MPUPOSHNMINX HAYK

3a ocTaHHI pOKY NPUPOZHNYI My3el CTUKAIOThCA 3 6araTbMa BUK/INKAMI, BiJj XpPOHIYHOTO Hef0-
(iHaHCYBaHHA IIpOrpaM IIOA0 PO3BUTKY iHPACTPYKTYPU i HAYKOBMX JOCII/KEHb 0 BiICyTHOC-
Ti IOCIiJOBHYUX i BUCOKOIIPOYKTUBHUX TEXHOJIOTiN 360py, 00Ky i cTaHmapTH3anil KOMeKIiitH1x
manux (Agnarsson & Kunter 2007; Pyke & Ehrlich 2010; Chervonenko 2010). ITpuponuudi my3sei
He IOBVHHI ITOK/IaJIaTICA JINIIe Ha Ko/eKii, 3i6pani 50-100 pokiB ToMy: 6e3 mocnifjoBHOTro 360py
MarepialiB BOHM MOXYTb BTpadaTy CTATyC HOCTIAHUIBKIX LIEHTPIB Y TAKMX TajIy3sx K 30epexxeH-
Hs 6iopisHOMaHITTH, 6ioreorpadis Ta cucremaruka (Drew 2011; Kovalchuk & Chervonenko 2019).

JuBepcudikanis HayKOBUX HOCTI/PKEHb i MPOEKTIB, [0 BUKOHYIOTbCA B CTiHAX IPUPOJHUYUX
My3eiB, IIOBMHHA CTaTU OfIHI€EI0 3 OCHOBHUX 33/jad PO3BUTKY LMX ycTaHOB. OKpiM IIpOBefleHH: Hay-
KOBMX JOCIIPKEHb, BaXK/IMBUMU aCIIEKTaMMI Jis/IbBHOCTI IPUPOJHUYINX MY3€eiB € CTBOPEHHA BJIac-
HIX 200 MiATPMMKA yKe iCHYI0UMX yIHIBCHKIX HAYKOBVX TYPTKIiB (y T.4. B cucTeMi Masoi akajemii
HayK), CIPUAHHA JOCTJHUIBKI poOOTi CTYeHTIB IPUPOJHIYNX CIIellia/IbHOCTEel, PO3BUTOK BiT-
YU3HAHOI HAyKOBO-TIONY/IAPHOI JIiTEPATYpy Ta HAYKOBOI )KYPHAIICTUKM Y CIIiBIIpalli 3 yHiBepCUTe-
TaMH, AKi TOTYIOTh MaitOy THIX )KypHaIicTiB i pinonoris.

Cepiio3HMM BUK/INKOM € 3a0e3ledeHHs MOCTITHOTO 3POCTY BiiBiIyBaHOCTI i 3a/lydeHHs Ipo-
MaJICbKOCTI y HiANbHICTh NPUPOSHNYMX MY3€elB Y Yacy BUCOKOI KOHKYPEHIIl Pi3sHMUX IPOIO3NUILii
oA [o3BimiA. IlepeBaroro npupofgHNYMX My3€iB HaJ HEHaYKOBMMIH 3aK/IaflaMH € Te, IO BOHY 3[JaTHi
3aJIy4aTy TPOMafICbKiCTh Y HAYKOBUIL JUCKYPC LIUISIXOM 3aCTOCYBaHHA KOJIEKIiN 11 eKCIIOHyBaHHA
Pi3HOMAHITTA >KUTTS TaKMM YMHOM, SIKMII He MOXKHA iMiTyBaTu TexHonoriunumu 3acobamm (Drew
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2011). MogepHisauis eKCro3uLili, 1o cTBOproBanucs mpotsaroM XX CT., Hapasi € BKpail HeoOXif-
HOI0 YMOBOIO IiIBUILIeHH: iHTepecy IPOMaJCbKOCTI [0 AiAMbHOCTI IpupogHMunx Myseis. OgHak
TaKa MOJepHi3allisd BUMarae 3Ha4HOI piHaHCOBOI MATPUMKM 3 OOKY HepKaBM Ta MeEI|eHaTiB, sAka 6
MO3BOMMIA HE JIMIIE OHOBUTY OKPEMI €KCIIOHATY Ta 3aCTOCYBATy CYYaCHi IHT€PAKTUBHI T€XHOOTII
y BUCTABKOBIlI Jis/IBHOCTI, aste i1, 32 HOTpeOy, 3MIHITY KOHLIEIIIiI0 eKCIIOHYBAaHH: Y BiJIOBifb Ha
HOTpeOy CY4acHOro BifBigyBaya.

Ioosaxu

Po6ota BrkoHaHa y pamkax HaykoBoi Temu HHIIM HAH Ykpainu «Mertoponoriyni Ta mpak-
TUYH] acIeKTy iHTepIipeTalil MpUpoay Ta HAYKOBOI CHAJUIVHM B MY3eiHiil fgisnapHOCTi» (Ne TP
0120U000167). ABTOpU BAYHI pelleH3eHTaM PYKOIMCY 33 BayK/IMBi KOMEHTapi.
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abstract

The creation of a collection of type specimens of fishes of the
National Museum of Natural History NAS of Ukraine has start-
ed in 1974. In the following years, the collection of fish type
specimens of the Zoological Museum was enriched by both na-
tional and foreign specialists such as E. E. Meisner, L. G. Mani-
lo, G. A. Shandikov, D. A. Didier and M. Stehmann, M. R. De
Carvalho and others. Some of these specimens (holotypes and
paratypes of eight cartilaginous and bony fishes described at that
time) were included into the first catalogue of type specimens of
all groups of invertebrates and vertebrates of the Zoological Mu-
seum (Catalogue... 2001). This catalogue includes information
on 73 type specimens of fishes (10 holotypes and 63 paratypes)
belonging to 12 species of 6 families: Acroteriobatus stehmanni
Weigmann, Ebert, Séret, 2021; Raja taaf Meisner, 1987; Torpedo
adenensis Carvalho, Stehmann, Manilo, 2002; Neoharriotta pu-
mila Didier, Stethmann, 1996; Channichthys aelitae Shandikov,
1995; Channichthys bospori Shandikov, 1995; Channichthys
irinae Shandikov, 1995; Channichthys mithridatis Shandikov,
2008; Channichthys panticapaei Shandikov, 1995; Channich-
thys richardsoni Shandikov, 2011; Channichthys velifer Meisner,
1974; Parapercis ventromaculata Manilo, 1990, stored in the fish
collection of the National Museum of Natural History NAS of
Ukraine. Two taxa were not found in the collection: the holotype
of Arius dayi Dmitrenko, 1974 (lost), as well as the holotype and
paratypes of Romanogobio albipinnatus tanaiticus Naseka, 2001
(not received from the author of the description). The number of
paratypes of each species (subspecies) is given according to their
presence in the collection as of the time of compilation of this
catalogue. In the text, after the Latin name of species (subspe-
cies), the following information is given: collection record num-
ber, number of paratype specimens, length (standard or abso-
lute) in millimetres, full label information including water body,
coordinates, name of the vessel and cruise number, depth, trawl
(station) number, date of collection, and name of collectors.

© 2021. L. Manilo; Published by the National Museum of Natural History, NAS of Ukraine on behalf of
GEO&BIO. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
provided the original work is properly cited.
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Tunosi ek3eMIIApY B iXTiONOTiYHIN KOTEKLil
HanjioHa1bHOr0 HAyKOBO-NIPUPOFHIYOTO MY3€I0
HanjionanapHol aKkageMil HayK YKpaiHu

JIeonig Manino

Pesrome. CTBOpeHHS KONEKLil TUIOBMX eK3eMIULIpiB pub HalioHa/mbHOTO HayKOBO-IIPUPOJHIYOTO MY-
seto HAH Ykpaiun posnoumHaeTscs B 1974 p. B mocmimyioui poku komekuis Tumis pu6 3oomoridHoro
MY3€10 TOITOBHIOBA/IACH SIK BITUM3HAHUMI, TaK 1 3apy6ixunmu ¢axisusmu: E. E . Meiicaepow, JI. I. Mawui-
noMm, I O. Ilangukosum, [. A. Jigpe (D. A. Didier) i M. llltemanHom (M. Stehmann), M. P. [le Kapsanpo
(M. R. De Carvalho) Ta in. Yactuna nux HafXomKeHb (TOMOTUIN Ta MApaTHUIM 8 OMMCAHMX HA TON Yac
XPSILIOBUX Ta KiCTKOBUX pu6) yBijillUIa B MEPLINiT KaTaIO0T TUIIOBMX eK3eMIUISPIB BCIX rpyn OesxpebeTHNX
i xpebeTHUX TBapuH 3oomorivHoro my3seto (Karasor,...2001). [Jauuit Katasor BK/IOYA€E gaHi Mpo 73 TUIO-
BuX ek3eMIUsipy pu6 (10 rooTumiB ta 63 mapatunm), o HajaexxaTb Jo 12 BupiB 3 6 popuH: Acroteriobatus
stehmanni Weigmann, Ebert, Séret, 2021; Raja taaf Meisner, 1987; Torpedo adenensis Carvalho, Stehmann,
Manilo, 2002; Neoharriotta pumila Didier, Stehmann, 1996; Channichthys aelitae Shandikov, 1995;
Channichthys bospori Shandikov, 1995; Channichthys irinae Shandikov, 1995; Channichthys mithridatis
Shandikov, 2008; Channichthys panticapaei Shandikov, 1995; Channichthys richardsoni Shandikov, 2011;
Channichthys velifer Meisner, 1974; Parapercis ventromaculata Manilo, 1990, sixi 36epirarorbcs B ixTionoriy-
Hiit konekuii HarjionanbHoro HaykoBo-npupogunyoro myseto HAH Ykpainu. He 3naitfeni B konekuii fBa
TakcoHa: ronotun Arius dayi Dmitrenko, 1974 (3ary6meHnii), a TaKoX TonoTuI i naparunu Romanogobio
albipinnatus tanaiticus Naseka, 2001 (ne oTpumaHi Bif aBTopa onncy). KinbkicTb mapaTuiiisB KO)XHOTO BULY
(mifBUAY) HAZAETHCS Y BIAMIOBIAHOCTI O X HAsIBHOCTI B KOJIEKI[il HA MOMEHT CK/Ia[JaHHs JaHOTO KaTasory.
B TekcrTi, mic/st IaTMHCHKOI HAa3BM BUAY (MIABMUAY), HABEAEHMII JI0TO iHBEeHTapHMIT HOMeP B POHIOCXOBUIIL,
KIZIbKICTb eK3eMIUTAPIB mapaTuimis, JOBXKMHA (CTaHAapTHA ab0 3arasbHa) B MiTiMeTpax, MOBHA €TUKETKa:
BOJIOiIMa, KOOP/IMHATH, Ha3Ba Cy[Ha Ta HOMep J10ro peiicy, IubyHa, HoMep Tpany (craHii), fara 360py
Ta IPisBUILE KOTEKTOPIB.

Kno4oBi cloBa: TMIIOBI eK3eMIDLApY, KoNek1ia pub, Myseit, Kuis, Ykpaina.

Agnpeca gns 3B’sa3Ky: Jleonin Manino; HarionanpHuit HaykoBo-mpuponuuunit myseit HAH Vkpainn;
Byn. bormana XmenpHunbkoro 15, Knis, 01054 Ykpaina; e-mail: leonid. manilo@gmail.com; orcid: 0000-0002-
7143-9470

Introduction

The purposeful formation of the fish collection of the National Museum of Natural History NAS
of Ukraine has begun in the early 1960s. The creation of a collection of type specimens of fishes has
started in 1974, when E. E. Meisner described a new species—the sail icefish—from the area of Ker-
guelen Island and passed its holotype to the Zoological Museum (then the Department of Vertebrate
Systematics and Zoological Museum of I. I. Schmalhausen Institute of Zoology, Academy of Sciences
of the UkrSSR). Paratypes of this species were preserved in the museum collections of the Azov-Black
Sea Research Institute of Marine Fisheries and Oceanography (Kerch) and are most likely lost.

In the following years, the collection of fish type specimens of the Zoological Museum was en-
riched by both national and foreign specialists such as E. E. Meisner, L. G. Manilo, G. A. Shandikov,
D. A. Didier and M. Stehmann; M. R. De Carvalho, M. Stehmann and others. Some of these speci-
mens (holotypes and paratypes of eight cartilaginous and bony fishes described at that time) were
included into the first catalogue of type specimens of all groups of invertebrates and vertebrates of the
Zoological Museum (Catalogue... 2001).

Due to further research into both domestic and world fish fauna, the Museumss fish collection has
grown steadily and today it is the largest and most complete regional fish collection in Ukraine com-
prising more than 152 000 specimens that belong to 1400 species of the world fauna. Nevertheless,
the vast majority of specimens was collected in water bodies of Ukraine and they represent the species
composition of its ichthyofauna.
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At the same time, the collection of fish type specimens was also enriched and some specimens
were included into the catalogues of oceanic fishes stored in the Zoological Museum of the NMNH
(Manilo 1997), which included 987 species at the time of publication representing 541 genera, as well
as into the catalogue of myxines, lampreys, and fishes of the Palaearctic (Movchan et al. 2003), which
at that time included 380 species and subspecies belonging to 200 genera, 71 families, 24 orders, and
4 classes. A separate catalogue of type specimens of fishes has not yet been compiled, which made the
work with this collection difficult and became a prerequisite for its separate publication.

Material and Methods

This catalogue includes scientific data on 73 type specimens, including 10 holotypes and 63 para-
types belonging to 12 species. The number of paratypes of each species corresponds to their presence
in the collection at the time of compiling of the catalogue.

All type specimens are stored in glass containers in 70-75% ethanol solution in a separate section.

When preparing this catalogue of type specimens, the system of higher taxa (classes, orders, and
families) was adopted to the main modern concepts (Nelson 2006). The authorship of families is
given after Van der Laan et al. (2014). Suborders, subfamilies, and subgenera are not mentioned in
the catalogue; genera in families and species in genera are arranged alphabetically. The names of all
type specimens used in the catalogue correspond to names given to the respective taxon in its origi-
nal description and this name is presented in the genus to which this taxon belongs according to the
accepted nomenclature. If the name of the taxon is a junior synonym (or presumably considered as a
synonym), this is indicated in the “synonymy” section with reference to the literature source.

In the text, after the Latin name of species (subspecies), the following information is given: collec-
tion record number, number of paratype specimens, length (standard and general) in millimetres, full
label information including water body, coordinates, name of the vessel and cruise number, depth,
trawl (station) number, date of collection, and name of collector. In some cases, the sex and condition
of gonads of the fishes are indicated too and are quoted from the original descriptions.

Abbreviations: TL — absolute body length, SL — standard body length, S — southern latitude,
N — northern latitude, E — eastern longitude, coll. — collector(s).

Systematic part

Class Elasmobranchii

Order Rajiformes

Family Rhinobatidae Bonaparte, 1835
Genus Acroteriobatus Giltay, 1928

Acroteriobatus stehmanni Weigmann, Ebert, Séret, 2021

(Acroteriobatus stehmanni Weigmann, Ebert, Séret 2021: 51-81, Figs. 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
Table 2).

Paratypes. 2 specimens: No. 103836, adult male, TL 568 mm, Indian Ocean, near Socotra Island, 12° 39’N,
53027 E, depth 41-43 m, Vityaz-2, cruise 17, station 2567, trawl 7, 28.10.1988, coll. L. G. Manilo. No. 103838,
female TL 523 mm, Indian Ocean, near Socotra Island, 12° 39’ N, 53° 27’ E, depth 41-43 m, Vityaz-2, cruise 17,
station 2567, trawl 7, 28.10.1988, coll. L. G. Manilo (fig. 1).

Family Rajidae de Blainville, 1816

Genus Amblyraja Malm, 1877

Raja taaf Meisner, 1987
(Raja taaf Meisner 1987: 1840-1849, Figs. 1-2).

Holotype. No. 91514, adult male TL 842 mm, Lena Bank, 53°01’S, 44° 25’ E, depth 375-390 m, Novoukrainka,
cruise 8, station 107, 11.01.1984, coll. V. N. Schtyrkin (Fig. 2).
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Paratypes. 2 specimens: No. 91515, adult female TL 770 mm, Lena Bank, 52° 55’ S, 44° 26’ E, depth 310 m,
Novoukrainka, cruise 8, station 55, 30.12.1983, coll. V. N. Schtyrkin. No. 91516, adult male TL 765 mm, Lena
Bank, 53°00’S, 44° 16’ E, depth 310-320 m, Novoukrainka, cruise 8, station 50, 29.12.1983, coll. V. N. Schtyrkin.
Order Torpediniformes
Family Torpedinidae Henle, 1834

Genus Torpedo Houttuyn, 1764

Torpedo adenensis Carvalho, Stehmann, Manilo, 2002
(Torpedo adenensis Carvalho, Stehmann, Manilo 2002: 1-34, Figs. 1-7).

Holotype. No. 5121, adult male TL 407 mm, Indian Ocean, Gulf of Aden, 15° 15’ 03” N, 52° 00’ 04” E, depth
125-140 m, Dmitriy Stefanov, cruise 5, bottom trawl 125, 29.12.1989, coll. S. I. Usachev, Yu. G. Domaschenko
(Fig. 3).

Paratypes. 2 specimens: No. 5121, adult male TL 407 mm, Indian Ocean, Gulf of Aden, 15° 15’ 03” N, 52°
00’ 04” E, depth 125-140 m, Dmitriy Stefanov, cruise 5, bottom trawl 125, 29.12.1989, coll. S. I. Usacheyv,
Yu. G. Domaschenko. No. 5418, adult female TL 390 mm, Indian Ocean, Gulf of Aden, 15°07° 09”N, 51° 58’ 02”
E, depth 230 m, Dmitriy Stefanov, cruise 5, bottom trawl 126, 29.12.1989, coll. S. 1. Usachev, Yu. G. Domaschenko.

Class Holocephali

Order Chimaeriformes

Family Rhinochimaeridae Garman, 1901
Genus Neoharriotta Bigelow et Schroeder, 1950

Neoharriotta pumila Didier, Stethmann, 1996
(Neoharriotta pumila Didier, Stehmann 1996: 955-965, Figs. 2, 3).

Paratypes. 7 specimens: No. 4010 a, 4010 b, 4 females TL 500-650 mm, 3 males TL 495-630 mm, Indian Ocean,
off Socotra, 12° 22’ N, 53° 02’ E, depth 1000-1120 m, Vityaz-2, cruise 17, station 2565, trawl 5, 28.10.1988, coll.
L. G. Manilo (Fig. 4).

Class Actinopterygii

Order Siluriformes

Family Ariidae Bleeker, 1858
Genus Arius Valenciennes, 1816

Arius dayi Dmitrenko, 1974
(Arius dayi Dmitrenko 1974: 37-41, Figs. 1, 2).

Holotype. No. Pi2/1-2. Indian Ocean, Arabian Sea, Gulf of Masirah (Oman). 19°47° 8” N, 58028’ 3” E, Nauka?,
cruise ?.

Synonymy: synonym of Netuma bilineata (Valenciennes, 1840) (Froese, Pauly 2021).
Remarks: the holotype is lost.

Class Actinopterygii

Order Cypriniformes

Family Cyprinidae Rafinesque, 1815
Genus Gobio Cuvier, 1816

Romanogobio albipinnatus tanaiticus Naseka, 2001
(Romanogobio albipinnatus tanaiticus Naseka 2001: 99-119, Fig. 1).

Holotype. No. 3661, SL 99.4 mm; Donetz River, 7-8 km upstream from Izium, 20.09.1987, coll. Yu. Movtchan,
Yu. Rabtzevitch.

Paratypes. 12 specimens: No. 3458, SL 72.0-95.5 mm, Donetz River, at the mouth of Evsiug River. 4 specimens:
No. 3634, SL 69.2-81.6 mm, Donetz River at Izium. 10 specimens: No. 3640, SL 64.0-100.5 mm, Donetz River
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at Stanichno-Lugansk. 6 specimens: No. 3641, SL 63.5-86.0 mm, Donetz River. 6 specimens: No. 3661, SL 82.5-
107.0 mm, Donetz River, 7-8 km upstream from Izium. 15 specimens: No. 4810, SL 67.0-76.1 mm, Donetz

River.

Remarks: not all specimens (holotype and paratypes) have been received from the author.
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Fig. 1. Paratype of Acroteriobatus
stehmanni Weigmann, Ebert, Seret,
2021.

Puc. 1. ITaparun Acroteriobatus
stehmanni Weigmann, Ebert, Seret,
2021.

Fig. 2. Holotype of Amblyraja taaf
(Meisner, 1987).

Puc. 2. Tonorun Amblyraja taaf (Mei-
sner, 1987).

Fig. 3. Holotype of Torpedo adenen-
sis Carvalho, Stehmann, Manilo,
2002.

Puc. 3. Tonotun Torpedo adenensis
Carvalho, Stehmann, Manilo, 2002.
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Order Perciformes
Family Channichthyidae Gill, 1861
Genus Channichthys Richardson, 1844

Channichthys aelitae Shandikov, 1995
(Channichthys aelitae Shandikov 1995: 3-18, Fig. 7).

Holotype. No. 4575 a, mature male (gonads in pre-spawning state), SL 334 mm, Kerguelen Island, 49° 54’ S, 70°
16’ E, depth 161 m, Aelita, cruise 2, bottom trawl 119, 25.02.1969, coll. N. V. Kononov (Fig. 5).

Paratypes. 2 specimens: No. 4575 b, mature male (gonads in pre-spawning state) SL 316 mm, Kerguelen Island,
49° 54’ S, 70° 16’ E, depth 161 m, Aelita, cruise 2, bottom trawl 119, 25.02.1969, coll. N. V. Kononov; mature
female (gonads at III stage of maturity) SL 316 mm, Kerguelen Island, 49° 54’ S, 70° 16’ E, depth 161 m, Aelita,
cruise 2, bottom trawl 119, 25.02.1969, coll. N. V. Kononov.

Channichthys bospori Shandikov, 1995
(Channichthys bospori Shandikov 1995: 3-18, Fig. 6).

Holotype. No. 5106, mature male (gonads at IV stage of maturity) SL 350 mm, Kerguelen Island, 48° 22’ 5” §,
70° 44" E, depth 126 m, Professor Mesiatsev, cruise 23, bottom trawl 6, 19.07.1990, coll. G. A. Shandikov.

Paratypes. 2 specimens: No. 5107, mature male with mature gonads SL 347 mm, Kerguelen Island, 48° 22’
5”S, 70° 44’ E, depth 126 m, Prof. Mesiatsev, cruise 23, bottom trawl 6, 19.07.1990, coll. G. A. Shandikov;
mature female (gonads at VI-III stage of maturity) SL 361 mm, Kerguelen Island, 48° 22’ 5” S, 70° 44’ E, depth
126 m, Professor Mesiatsev, cruise 23, bottom trawl 6, 19.07.1990, coll. G. A. Shandikov. 2 specimens: No. 5108,
2 mature male (gonads at III-IV stage of maturity) SL 308 and SL 308 mm, Kerguelen Island, 47° 04’ 5” S, 70°
18’ E, depth 200-228 m, Professor Mesiatsev, cruise 23, bottom trawl 81, 6.08.1990, coll. G. A. Shandikov (Fig. 6).

Channichthys irinae Shandikov, 1995
(Channichthys irinae Shandikov 1995: 3-18, Fig. 5).

Holotype. No. 5103, mature male (gonads at III-IV stage of maturity) SL 209 mm, Kerguelen Island, 47°
44 47 S, 71° 31’ 6” E, depth 270-310 m, Professor Mesiatsev, cruise 23, bottom trawl 91, 10.08.1990, coll.
G. A. Shandikov (Fig. 7).

Paratypes. 2 specimens: No. 5104, mature males SL 222-259 mm, Kerguelen Island, 47° 44’ 4” S, 71° 31’ 6” E,
depth 270-310 m, Professor Mesiatsev, cruise 23, bottom trawl 91, 10.08.1990, coll. G. A. Shandikov. 9 specimens:
No. 5105, (8 mature males and 1 female) SL 180-224 mm, Kerguelen Island, 47° 49’ 5” S, 70° 06’ 2” E, depth
165-171 m, Professor Mesiatsev, cruise 23, bottom trawl 83, 8.08.1990, coll. G. A. Shandikov.

Channichthys mithridatis Shandikov, 2008
(Channichthys mithridatis Shandikov 2008: 123-131, Figs. 2-4).

Holotype. No. 5111, mature male (gonads at VI-II stage of maturity) SL 332 mm, Kerguelen Island, 47° 44’ 4” S,
71°31°6” E, depth 270-310 m, Professor Mesiatsev, cruise 23, bottom trawl 91, 10.08.1990, coll. G. A. Shandikov.

Paratypes. No. 5112, 6 specimens: post-spawning or first maturing males SL 280-327 mm, Kerguelen Island,
47° 44> 47 S, 71° 31’ 6” E, depth 270-310 m, Professor Mesiatsev, cruise 23, bottom trawl 91, 10.08.1990, coll.
G. A. Shandikov; 5 specimens: females SL 275-387 mm, Kerguelen Island, 47° 44’ 4” S, 71° 31’ 6” E, depth
270-310 m, Professor Mesiatsev, cruise 23, bottom trawl 91, 10.08.1990, coll. G. A. Shandikov (Fig. 8).

Channichthys panticapaei Shandikov, 1995
(Channichthys panticapaei Shandikov 1995: 3-10, Fig. 1).

Holotype. No. 5109, adult male (gonads at II stage of maturity) SL 348 mm, Kerguelen Island, 48° 35’ 9” §, 70°
48 9” E, depth 120 m, Skif, cruise 21, bottom trawl 8, 18.02.1987, coll. A. N. Todiev.

Paratypes. 7 specimens: No. 5110, adult males (gonads at VI-II and IV stage of maturity) SL 290-354 mm,
Kerguelen Island, 48° 22’ 5” S, 70° 44’ E, depth 126 m, Professor Mesiatsev, cruise 23, bottom trawl 6, 19.07.1990,
coll. G. A. Shandikov; 8 specimens: adult females (gonads at VI-III and IV stage of maturity, SL 296-361 mm,
Kerguelen Island, 48° 22’ 57 S, 70° 44’ E, depth 126 m, Professor Mesiatsev, cruise 23, bottom trawl 6, 19.07.1990,
coll. G. A. Shandikov (Fig. 9).
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Fig. 4. Paratype of Neoharriotta
pumila Didier, Stehmann, 1996.

Puc. 4. ITaparun Neoharriotta pumi-
la Didier, Stehmann, 1996.

Fig. 5. Holotype of Channichthys
aelitae Shandikov, 1995.

Puc. 5. Tonorun Channichthys aeli-
tae Shandikov, 1995.

Fig. 6. Paratype of Channichthys
bospori Shandikov, 1995.

Puc. 6. Ilaparun Channichthys bos-
pori Shandikov, 1995.

Fig. 7. Holotype of Channichthys
irinae Shandikov, 1995.

Puc. 7. Tonotun Channichthys iri-
nae Shandikov, 1995.

Fig. 8. Paratype of Channichthys
mithridatis Shandikov, 2008.

Puc. 8. [Tapatun Channichthys mith-
ridatis Shandikov, 2008.
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Fig. 9. Paratype of Channichthys pan-
ticapaei Shandikov, 1995.

Puc. 9. Ilaparun Channichthys pan-
ticapaei Shandikov, 1995.

Fig. 10. Holotype of Channichthys
richardsoni Shandikov, 2011.

Puc. 10. Tonotun Channichthys ri-
chardsoni Shandikov, 2011.

Fig. 11. Holotype of Channichthys
velifer Meisner, 1974.

Puc. 11. Tonotun Channichthys veli-
fer Meisner, 1974.

Fig. 12. Holotype of Parapercis ven-
tromaculata Manilo, 1990.

Puc. 12. Tonotun Parapercis ventro-
maculata Manilo, 1990.

Channichthys richardsoni Shandikov, 2011
(Channichthys richardsoni Shandikov 2011: 125-134, Fig. 2).

Holotype. No. 5116, adult female (gonads at VI-III stage of maturity) SL 316 mm, TL 355 mm, Kerguelen
Island, 48° 22’ 5”7 S, 70° 44’ E, depth 126 m, Professor Mesiatsev, cruise 23, bottom trawl 6, 19.07.1990, coll.
G. A. Shandikov (Fig. 10).

Paratypes. 6 specimens (adult, post-spawning or firstly maturing specimens): No. 5116a, 3 males SL 253-
290 mm, TL 282-325 mm, Kerguelen Island, 48° 22’ 57 S, 70° 44’ E, depth 126 m, Professor Mesiatsev, cruise 23,
bottom trawl 6, 19.07.1990, coll. G. A. Shandikov. No. 5116b, 3 females SL 267-314 mm, TL 302-353 mm,
Kerguelen Island, 48° 22’ 57 S, 70° 44’ E, depth 126 m, Professor Mesiatsev, cruise 23, bottom trawl 6, 19.07.1990,
coll. G. A. Shandikow.
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Channichthys velifer Meisner, 1974
(Channichthys velifer Meisner 1974: 50-55, Fig. 1).

Holotype. No. 2730, female SL 407 mm, Kerguelen Island, 48° 07’ S, 70° 19" 1” E, depth 140-142 m, Kara-Dag,
cruise 2, station 693 (bottom trawl), 21.02.1972, coll. E. E. Meisner (Fig. 11).

Family Pinguipedidae Giinther, 1860
Genus Parapercis Bleeker, 1863

Parapercis ventromaculata Manilo, 1990
(Parapercis ventromaculata Manilo 1990: 1016-1019, Fig. 1).

Holotype. No. 4224, SL 96 mm, Indian Ocean, Maldives Islands, Male Island, Akademik Vernadsky, cruise 24,
dredge, 1.11.1981, coll. Yu. V. Movchan (Fig. 12).

Paratype. No. 4224 a, SL 93 mm, Indian Ocean, Maldives Islands, Male Island, Akademik Vernadsky, cruise 24,
dredge, 1.11.1981, coll. Yu. V. Movchan.
Synonymy: probably junior synonym of Parapercis signatus Randall, 1984 (Randall & McCosker 2002).
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abstract

A native of Cherkasy Oblast from the family of a Ukrainian sur-
veyor. A world-class naturalist from Ukraine (who is mentioned
manipulatively only as a Soviet>Russian zoologist). He began
his career in Kyiv in institutions established by the Ukrainian
People’s Republic. In 1918, L. Portenko wrote his first articles in
Ukrainian and acted as a secretary for several Ukrainian societ-
ies. L. Portenko was one of the founders of the Ukrainian Zoo-
logical Society and the Ukrainian Zoological Journal. He had
participated in expeditions to the Black Sea coast, Carpathians,
Siberia, Arctic, and Far East. He was a talented ornithologist,
mammalogist, zoogeographer, systematist, expert in museology
and conservation, and a self-taught photographer and animal-
artist. L. Portenko wintered at Dezhnev Cape and Wrangel Island
(Arctic). He considered Dr. P. Sushkin (Kharkiv-Leningrad) and
Dr. M. Menzbir (Leningrad) as his teachers. L. Portenko had
spent near two-thirds of his life in the former Russian SFSR, and
worked manly in the Zoological Institute (Leningrad). He was a
doctor and a professor and authored over 170 scientific works,
including several monographs. His students were from Ukraine,
Russia, and Bulgaria. Among them was the talented ornitholo-
gist of the North — Dr. O. Kyshchynsky, who was the son of a
Ukrainian who died in the Gulag. This essay examines also the
Stalinist repressions in around L. Portenko. The Chukchi’s shrew
and the Wrangel’s lemming were named to honour the scien-
tist. Near forty species and subspecies of birds were described
and named by Portenko, including some to honour the memory
of famous scientists (B. Stegman, M. Menzbir, R. Hecker, etc.),
and Chukchi Tayan. He became a classic scientist during his life.
Dr. Portenko made a significant contribution to the study of
zoogeographical zonation of Podillia (Ukraine) and he proved
the unity of vertebrate fauna of the Circumarctic tundra. He jus-
tified the need to allocate the Holarctic zoogeographical region.
L. Portenko donated dozens of books to the scientific library of
the Institute of Zoology (Kyiv). Academician I. Pidoplichko was
named by him as a countryman. The memory of Dr. Portenko is
honoured in many scientific publications in Ukraine and abroad.

© 2021 V. Prydatko-Dolin; Published by the National Museum of Natural History, NAS of Ukraine on behalf
of GEO&-BIO. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
provided the original work is properly cited.
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Jleonin IlopTenko (1896-1972) — 3HaHMIT MPUPOTHNK,
Y4YaCHMK eKcnenunii B ApkTuky ta Ha [Janexkmi Cxin

Bacuns IIpuparko-Jomin

Pesrome. Ypomxenenn Yepkamyumy i3 poguHu yKpainnd, reopesucra Iloprenka. IlpupogHux cBiToBOTO
piBHA 3 YKpaiHy (3rafiyBaHuil, MaHIyJIATUBHO, TUIBKY AK pafiAHCbKMIL > pociiicbkuit 300ior). [TounHas
HayKoBY Kap epy B KueBi, B iHCTUTYLIiAX, CTBOPEHNX YPARZOM MOIOHO0I YKpaiHChKOI HApOJHOI pecyOIIiKu.
INepmi HaykoBi TBOpM INMCaB yKpaiHCbKOW0. CeKpeTapioBaB B YKPAiHCHKMX IPVMPOFHNYMX YCTAHOBAX Ta
crinkax. OguH i3 3aCHOBHUKIB YKPaiHCPKOTO 300/IOTi{YHOTO TOBAPMCTBA Ta YKPAIHCHKOIO 300/I0TiYHOTO
JKYpHaITy. Y4acHMK HayKOBMX eKCIequLil, y T.4. B IIpnaopromop’s, Kapmaru, Cubip, Apkruxy i Ha [lare-
kit Cxifi. TaTaHOBUTHIT OPHITOJIOL, TEPiOIOL, 300reorpad, CUCTEMATHK, CIELIaMiCT 3 IUTAHb MYy3elTHOl i
3aIIOBifHOI cripaBy, caMoyK (dortorpad, XynokHuK-aHiMaicT). 3umyBas Ha M. [leXkHbOBa Ta 0. BpaHrers.
BBaxaB cBoimu yunrensmu I1. Cymkina (Xapkis-Jleninrpag) Ta M. Mens6ipa (Jleninrpan). IBi TpeTu-
HU SKUTTA Npornpaiosas B KonmniHboMy PPOCP, Haiinosuie — B 3oomoriuHomy iHcTuTyTi (JleHinrpag).
1. 6. H., mpodecop. 3anmuums 1o 170 HayKOBMX Ipallb, ieKinbKa MOHoOrpadiit. Mas yuHiB 3 Ykpainu, Pocii,
Bonrapii. Cepen Hux — tamaHoButuil opuironor IliBHoui, f.6.H. O. KummHcbkmit, cuH yKpaiHIif, KNt
sarunyB y I'YJIALy. ¥ Hapuci gocmifiXKeHo CTalmiHCbKi pemnpecii oo HayKoBLiB 3 oTo4eHHs [lopTenka.
Ha gectp mpogecopa Ha3BaHO YyKOTCHKY MiMIIIO i BpaHTe/IbcbKoro eMinra. [IopTeHko onycas Ta HaJaB
iMeHa copoka BuiaM-Ta-IifiBU/jaM ITaxXiB, ie BIIAaHYBaB y T.4. HaM ATb 300ioriB b. [lltermana, M. MeH3-
6ipa, P. Tekxepa, I1.-C. TTaraca, €. Kosnosoi, uykui TastHa Ta iHmux. CTaB K/IaCMKOM IIpH XUTTL. 3po6uB
3HAYHUIT BHECOK y BUBYEHHs 300reorpadiunoro paronysants Ilopimia (Ykpaina), fOBiB €gHICTD payHn
xpebeTHNX MPKYMAPKTUYHUX TYHAP I 0OIPyHTYBaB HeoOXigHicTh BupineHHs [ajakTudHOI 300reorpa-
¢iunoi obmacti. [Tepenas Haykosiit 6i6mioreni IncruryTy soomorii (KuiB) gecarku mparp i KHur. Axape-
mik L. ITigoriuko 6yB must JLIL. semmsakom. [Tam’sth po [TopTeHKa BIIaHOBAHO y 6araTboX HAyKOBUX IIy-
6nikanisx B YkpaiHi Ta 3a il MeXXaMIL.

Knrouosi ciosa: [loprenko Jleownin, Yxpaina, Kuis, Jleninrpag, Mocksa, ApkTuka, Janexuit Cxin, ccasi,
IITaXM, CTaMiHChKi penpecii.

Apnpeca s 38’a3ky: B. [Ipuparko-Jonin; HanionanbHuii yHiBepcuteT 6iopecypcis i npupogokopucTyBaH-
Hs1 YKpainn, By Tepois O6oponn, 13, H/k 4, Kadenpa exornorii arpocdepu Ta exonorignoro koutporo. Kuis,
03041 Yxpaina; e-mail: vasylprydatko@yahoo.com; orcid: 0000-0002-0128-4928

Bceryn

ABTOp TOTyBaB Iieli MaTepiA AK TAKOHIYHUI HapVC, HAIMCAHUI B €HUMK/IONESUIHOMY CTUII
w1 36ipHUKa mpanb YkpaiHcbkoro Tepionoriynoro ToBapucrtsa HAHY, npucssdeHoro BugaTHIM
YKpalHCBKIM 300710TaM, JOTUYHUM Ji0 Tepionorii. [IpoTe o6csr Bizomocreit mpo IToprenka, ski Bia-
noca BuABUTY Y KieBi, nepeBUIuB Bci OUiKyBaHHA, i 3MiHUB yAB/IE€HHS AK IIPO HAYKOBY CIAALIVHY
Y4€HOro, TaK i 10ro 3B SI3KN 3 YkpaiHolo, 06cTaBuHM 32 AKUX BiH Buixas B PPOCP, ramremse oto-
9YeHHS, B AIKOMY YepKalllaHVH paliTOM ONVMHMBC, 3aCTaBIIN Y T.4. 9YaCH CTaTiHCBKNX PelNpecili, MpaB-
Jia yKe He KMiBCbKUX, aj/le MOCKOBCBKIX, a IOTiM JIeHIHTpajchkMX. baraTo 4oro camo co601o moyano
CKIA[aTUCA Y JUBHY M0o3aiKy. Hanmpukiaz, monpu peTenbHi MOLIYKY aBTOP HE 3HAILIOB B iHCTUTYT-
CbKUX apXiBax BifloMuii iioMy 3BiT KiH1s1 1930-X 1Ipo exclieguiiito B APKTUKY, 3aceKpedeHMnit y fae-
Ki 1950-Ti, i /1MOBipHO, Tepenanmit sikoch y Kuis, 3aBasaku npotekuii Iloprenka, ane ckopile 3a Bce,
3HUIIEHNIT KUMOCH i3 peTuBMX CIy>X61cTiB, Ko posnagasca CPCP. (Ta pykommcu x He TopsTb!)

[ToBHMM cropnpu3oM Oyu it HeBijoMi yKpailHOMOBHI ITpalli MOJIOIOTO Y4EHOTO, sIKi Banmocs Bijj-
IIYKaT! y CTAapuUX raseTax, a Tako y Harjionanbhiit 6i6mioreni Ykpainu im. fpocmaBa Mygporo.
Ilo Mo3aiku (emoxm pernpeciit) Zogaancs it AeKilbKa aHOHIMHMX ITyOJIiKaliil y4eHoro, siKi BAao-
cs igentudikysatn. B 6i6mioreni I3 HAHY (Kuis)! Mu sHaiiuuim gecsTky KHIDKOK 3 aBTorpadamm
[Toprenka, y T.4. i3 japurmu gonucamu Big M. lllapnemans, I. Iligomvtiuka (skmit 6yB pis Iloprenka
3eMJIAKOM) 1 T.I..

I TaetnryT 300morii im. I. I. IlImanbraysena HAH Yipainu (Kuis).
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Yce 11e CIOHYKAJI0 aBTOpa B3ATUCA 3 MiITOTOBKY MTOBHOI{HHOI CTATTi, 0¥ 3B€pHYTHU yBary Kojer
i Ha Te, 110 HayKOBa Kap €pa Y4eHOTo posnoyanacsa B YkpaiHi, a He B PPOCP — B 1916...1920 pp.,
B YCTQHOBAX il TOBapMUCTBAX, CTBOpeHUX YKpaincbkoro HapopHoto Pecrry6nikoro (YHP), axy micns
1920-x 6i/1bIIOBMKY IPUMYCOBO TpaHCPOpPMYBanu y T. 3. «PagsgHcbKy Ykpainy». Bussunocs Takox,
mo y 1920-x ITopTeHKO ceKpeTaproBaB He B OfHIll, a AeKiIIbKOX IPUPOJHNYNX CIIJIKAX, [ie NiTOBOJ-
CTBO 3[iJICHIOBA/IOCS, 3BMYAITHO, YKPAIHCHKOIO.

Tax 4nm iHaK1e, pafiAHCHKI PYIHIBHI IIpoIiecy, a TAKOX BilfHa Ta 6a’KaHHSA HaBYATUCh [IeCh TaM, Y
la/IedVHi, fie yce BUITISAI0 HadeOTo (AuB. fasi mpo pemnpecii) crabinphimmm HiX y Knesi, a came y
Mocksi, cnorykanu [Toprenka BuixaTtu 3 Ykpainu. TamTensi oTy>XHi akageMidHi 3aK1any, BificHO,
I03BOJIVJIY TQJTAHOBUTOMY 300JIOTY B3ATM Y4acTb y 6araTboX I'yYHMX eKCIIeAMLiAX piBHA AKafieMil
Hayk CPCP, nobyBaru y pisHux 3ooreorpadiuyHux 30Hax, y T.4. B APKTHIli, OTPUMATy YHiKa/JIbHUI
HnopiBHsUIbHUI MaTtepian. He fuBHO, 110 pafsiHChKa icTopiorpadist yCHiIiHO epeTBOpIIa BUXOALS
3 Ykpaiunu ITopTeHka Ha BiTOMOTO «COBETCKOTO YUE€HOTO», AK OU 3HAI0UM Hallepes, [0 CbOTOJHI Ha-
iBHa 3aKOpJOHHA BiKinepiliHa rpomMaga 3po6uThb i3 Hporo Russian zoologist. MeToro aBTOpa CTaIo
PpO3CTaBUTH 30BCIM HEOUiIKYBaHi KPAIIKM HaJ| «i», a TAKOX JOAATY JO PO3BIKM BIACHI CIIOTau PO
o. Bpanrena (Cxigna ApkTuka), fie ITopTreHKO-TIONAPHNUK 3uMYyBaB y 1938-X, i micia 4oro HammcaB y
T. 4. 3HAMeHUTY MoHorpadito «IItuipr YykoTckoro nomyoctposa 1 ocTpoBa Bpanresnsa».

1. Ornapn 3araTbHOBITOMMUX 3BiCTOK, i3 MOJaBaHHAM HOBOTO

Jleonip Onexcauaposnd ITopreHko — ykpainenpb? 3 i3 aunacrii [TopreHkis (o 6aTbkosi) 3 Yep-
KamuHy (YkpaiHa); BCeCBITHbOBiOMII IPMPOAO3HaBellb4, JacTille 3rafiyBaHmil y HaC, @ TOMY i 3a
KOPZIOHOM, SIK COBETCKIil 300/10T. Y 4acHMK OaraTboX HayKOBUX eKCIeAnIili, y T.4. B [IpyopHOoMoOp 1,
Kapnaru, Cubip, Apkruky i Janexuit Cxia. [Ii Tpetunm cBoix pokis JLII. mpompaijoBaB y Hayko-
BuX ycTaHoBax komuirHboro PCOCP (poc.), 3pinka (B eKcregnIiiiHuX, My3eiiHIX abo MpuBaTHUX
cripaBax), nosepraounce B YHP>YPCP.

Hapopuscsa Bin 17 Bepecns (c.c.’) 1896 poxy y m. Cumina. (Y 1896-x pokax — MicTo y ckmagi Yep-
Kacpkoro nosity® Kuiscbkoi rybepHii Torodacuoi Pociiicbkoi immepii (cyuacHa Ykpaina). 3rigHo i3
nepericoM 1897 poky ykpainmamu 6y 85 % MemkaHIiB moBity. batbko — Onexcanpp Iyctuno-
Bud [Toprenko, reofesuct; Mmatu — Bipa Ipuropisna [Toprenko (Iky6oBcbKa), IMOBipHO, y4UTe/b-
ka; gpyxuHa — JL.K. [loprenko, BueHa’. Ilimos 3acBitu — 26 TpaBHs 1972 poky y M. JleHiHTpap.
(Y 1970-x — micro y cknapi rorogacnoi PCOCP (poc.)).

[TpuxunbHuky iMnepii BomitoTh sragysaru mpo JI. O. ITopreHka sIK Mpo abCTPaKTHOTO pafisiH-
CbKOTO Y4EHOT'O i3 «BI4HOI0» IIPOINCKOIO0 ¥ KOJIMIIHbOMY, HikoMy He 1likaboMy, CPCP, a nomix pe-
4eHb, — y KpaiHi-nocaigoBunii. Yke inepuiitHo JI. [TopTeHKa HasMBAOTb JIeHUHZPAOCKUTI OPHU-
monoz (poc.) — Ak oT K. Bopo6bes (Vorobiev 1978: 205). A 4omy, HalpUK/Iaji, He BOIVHCHKNUII,
KMIBCbKUIA, YPA/IbCKUI 9M 9YKOTChKMIT? I 9OMY TiZIbKM OPHITONIOr?

Y mepexnazi Ha cy4acHy OIOpoKpaTu4yHy MoBY, B 1921...1972 pokax JL.II. nepebyBaB Ha Ha-
BYaHHI, a MOTIM HayKOBiil Cy>k6i y pi3HMX 3aK/IaflaX 11032 MeXaMM CBO€I OaTbKiBIMHM, YKpaiHu.
Mas 3a KOpJOHOM JIOBrOTPUBA/INIT KOHTPAKT, AKMII I0TO B/IALIITOBYBaB. 3PEIITOI0, 3BMK i BUPIlINB

2 TToprenko Jleonip Onexcaugposud. Bikimenisl. https://bit.ly/3vJCFFY. Ilepesipeno 05 TpaBms 2021.

3 BipnosinHe BikinepiiiHe yTBepA>KeHHs IigKpilieHe 1Ile BKa3yBaHHAM Ha Micne HapopxkeHH: JLII. — ne
Cwmina. IHmi MasoBifoMi cBifueHHA 3i6paHO Tellep Ta YIOPAZKOBAHO aBTOPOM Y JaHil CTATTi.

4V gacu B. Bepnagcokoro, A. Kpumcbkoro, M. lllapnemanst, komu JI. [TopTeHKO TiTbKM-HO MOYMHAB Kap €PY
Y4EHOT0, YXKIBA/IU CTIOBO NPUPOOHUK.

> Crapuii CTM/Ib; YTOYHEHHS JOJAHO 3 OIVLA/ly Ha HOBOBiIKpKTi apXiBHi faHi, a came: «[laTa poxxieHns (HOBBLI
ctib): 29.09.1896» (Apxus Poccuiickoii Axademuu Hayx. Canxm-IlemepOypeckuii Qunuan).

6 B opurinani — ye30, eybepris (c.poc.). Ha repuropisx, sokpema, Bennkoro kussiscrsa Kuiscpkoro, Bemko-
ro kHAsiBcTBa JInToBChKOTO, leTbManIuHy, Pedi IloconnToi, Kyau paHille BXOAW/IN IIi TEPUTOPIl, «ye310B»
i «ry6epHuii» He GyIIo.

7 3pinxa JI. [TopreHKo 3ragyBaB 6aTbKiB Ta APYXXMHY y CBOIX MyOmiKalisax (quB. HIKYe).

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2021 « Tom 21 37



o, 13677

ot
' ﬁ@mm\__

Puc. 1. Jleonin IToprenko (aBTOp HeBimoMuii). Ile 306paskeHH, pa3oM i3 HaTO0 Ta aBTOrpad oM, y4eHUil BKIe-
iB y xuury «IItunpl Yykorckoro...» (Portenko 1972), nomaposany 6i6mioreni I3 HAHY (Kuis). Apredakr
BigHanmennit JI. M. JlactikoBow. HemacmTaboBaHa KoOITif.

Fig. 1. Leonid Portenko (by unknown author). This image with the date and autograph the scientist pasted into
the book ‘Birds of Chukotka...” (Portenko 1972) donated to the library of of the Institute of Zoology NAS of
Ukraine (Kyiv). The artifact was found by L. M. Lastikova. Unscaled copy.

Puc. 2. Jleonin ITopreHko (B 1eHTpi), padoM i3 Komeramy, a came: JI. B. Beme, O. A. Xapysunum, A. H. ®op-
MosoBuM Ta B. I. TentHepom, B 3oomysei MI'Y 06.10.1923. Hemacimra6oBaHa doTokomis i3 Bcemepexokas: °.
Fig. 2. Leonid Portenko (in the centre) with colleagues L. B. Boehme, O. A. Haruzin, A. N. Formozov, and
V. G. Heptner in the Zoological Museum of Moscow State University 06.10.1923. Unscaled photocopy from the
Internet.

k.

samumTuch B PPOCPI0. Tomy, HaBiTh #j1s1 Oi1bIIOCTY BITYM3HAHUX NPUPOIO3HABLIIB, BUXIALIB i3
pamsgHCbKOI cucTeMu ocBiTH, TYT Y Kuesi, un to JKutomupi, Xepconi, Menitononi, Opeci i HaBiTh
Cwmini, JI. ITopTeHKO 3a1MIIAE€TBCA COBITCHKMM 300JI0TOM, y HEPIIy 4epry, OpPHiTOIOTOM, X04Ya Ha-
cripaBfii mepesik HabyTux HUM Ipodeciil, HABIYOK Ta yMiHb, HA MOIO IYMKY, € 3HAYHIIINM: 3007I0T
(opHiToor, Tepionor, 3ooreorpag, CUCTeMaTIK), CIIeIiaTicT 3 MITaHb My3eIHOI Ta 3aII0BiHOI cIipa-
BU, Qpororpad-HaTypanicT-XyAoKHIK-aHIMaTICT caMOYyK, eTHOrpad!!, monsApHMK, ABidi 3MMiBHUK B
ApxTuii.

I[Tpamroroun Hap 6iorpamoro, aBTop 6yB 3AMBOBAHNUIT TUM, HACKIIBKY MaJIO 3HAIOTh IIPO YYEHOTO
AaK y camoMy Kuesi, Tak 3a jforo Mexamiu, y T.4. y BikinegniltHoMmy npoctopi. [lapagokcanbaum €

8 Ha Bebpecypci «ITonsapHas moura» € HotaTka: «J3 apxusa Bopobbesbix». PoToapXis € YacTHHOI Be636ipKM
«Knsupb u nyremectsus Koncrantuna Bopobbesa, 3ooreorpada. Yacts 1». OfHaK ZOCTYIHUM € JIMIIe Digmmc
o $oTo, TaK AK opuriHa 36epiraerbcs y BeOCXOBUII, 3a6/10KOBAHOMY Y Hac BifnoBinHo 1o Yiasy IIpesuden-
ma Yxpainu Ne184/2020 Ilpo piutenns ... «IIpo 3acmocy8anHs nepcoHanvHUX cneyiarvHux eKoOHOMIYHUX ma
iHWUX 00MenNcysanvHux 3axodie (cankyiii)». Tomy, Mu ckopuctamucs BebcaiitoM «IlosapHas nodrar, JOFaBIIN
YTOYHEHHS.

? Bopo6bés KoHcTaHTUMH AnekcaHipoBUY (poc.) — pOCIiiCbKHUIT OPHITONOL, (ayHicT, 30oreoropad. ¥ 1955
poui — ofMH i3 mifgnmcanTiB T.3. «wincra TpboxcoT» 1o UK KITPCnpotu nuceHKiBIIMHN. Y YMCIi HigINCaHTIB —
A.H. ®opmosos Ta B. I lerrtrep, sxux 6aunmo Ha ¢oto. Josinkoso: K. Bopobitos 3akinuns M]JIY B opus pix
i3 JI. [Toprenkom — y 1925.

10 Poccrickas Conuamuctiiyeckas @epepariisHas Cosérckas Peciy6nuka (go 1936), poc. > Poccuiickas Co-
Berckas Oegeparusnas Coruanucrudeckas Pecrybnuka (mocie 1936-1937), poc.

11'Y tBOpi yueHoro npo nogopox Juinmpom i ITpupninpos’sam (Portenko 1928) samummucy 1jikaBi eTHOrpa-
biuni HOTATKM.
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Te, 1[0 YBECh Mepiofl XKUTTA YIEHOTo B YKpaiHi, 3a 4aciB 3aKOHHOTO CTaHOB/IeHHA Aepykasu YHP,
a TOTiM HaCWIBHMIBKI yTBOpeHoi 6inpuioBukamy YPCP, noBHicTio 3ary6uBcs Ha T/ posmiapeHol
Kpainu Pap. lo6inblie, i3 pokaMu caM ydeHui TeX He 6yB IPOTH LIbOTO «3ary6/IeHH», i, TpoCTile
Ka)Ky4M, SMUPUBCA, IpU3BMYaiBCsA. IMIlepia Ta BioMi «opranm» BCIIAKO 3a0X0YyBaIM KO MiMiKpii.

BinpigyBaui HanionanbHoro HaykoBo-npupogundoro mysero HAH Ykpaian (Kuis), moxuso,
nomivatote goronoptper JI. [TopTeHka, Koy HmigHIMAIOTBCSA CXOZaMy Ha APYIMil IOBepX Myselo,
VIIy49y y3HOBX CTiHM, [ie PO3MIIIEHO CBiT/IMHM BUJATHMUX YYEHUX, Ta HABPAJ YU IPUTAfYIOTh X0U
AKych icropito mpo JI. Iloprenka. @ortonoprper AaTyooTh 1950 pokoM, HaTOMICTb Y BCeMeEPEXOKi
MO>KHA 3HAWTH 300pakeHH:, HAOVDKeH] 0 KUIBChKOTO, MOCKOBCBHKOTO Ta JICHIHIPa/ICbKOTO Iepio-
ZiB KUTTS HAyKOBISL — (OTO 2.

CroropHi Hapucu npo IlopreHka HagpyKyBau pisSHMUMY MOBAMI B LIECTH BiKileiiHUX TEKCTAX,
y T.4. yKpaiHcbKoo. BriM Bornm gy6morots pociricbkomoBunmit Tekct yacis AH CPCP, Ha sAxmit faBHO
HOTPiOHO MOAVBUTUCS TBEPE30 Ta BUIIPABUTH. 3raflyBaHHs IIPO YYEHOTO € y 6araTboxX KHIDKKAX Ta
XKypHasax B YKpaiHi, Ha Be6CTOpiHKaX MOCKOBCBKOTO i JIEeHIHIpa/iICbKOr0 300My3eiB, aKaleMi4HIX
incTuTyTiB Pociicekoi @epepanii. Y Bonrapii koporkuit cnomMuH omy6ikysas itoro yuens [I. Hanki-
HoB (Nankinov 1973), B Ectonii — xonera E. Kymapi (Kumari 1974). B Ykpaini — B. Lnopa, O. Ba-
CUIIIOK, 1. 3aropopHiok (Tsytsiura 1996; Vasilyuk 2017 a-b; Zagorodniuk 2019). Ognak po3ropHyTUX
6iorpam 1o 1boro vacy He 0yIo, a BifOMOCTi PO >XUTTA y4eHOro y 4acu icHyBanHa YHP->YPCP
NOCTITHUKY He 6epyThb [0 yBaru.

BingBepTo KOMIIIIATMBHMIT MaTepisi/l BCTUIIM PO3NOBCIOANTH YUCENbHI Bebpecypcuy, sAKi fy6o-
I0Tb, Y TlepLIy 4epry, Bikinepito — 1e, 3okpema, WikiDesk, WikiQube Ta inm, go skux BepTKuii
iHTepHeT aBTOMaTHYHO HifgmmBae Buxiy Ha facebook, twitter, pinterest Ta MeceHxepn, i3 roToB-
HICTIO MUTTEBO TE€PEK/IACTH yCe MOBaMM KpaiH CBiTY, asie i3 cyTo i3 TexHiYHMX pyunH 3a0yBaw4n,
HOKM-1I]0, TIPO TAKMIl BOK/IMBUIL 3acTOCYHOK K GoogleScholar. Inoni ckaaerbcs BpakeHHs: e
XBIIMHA 1 y3aBTpa 3’ 1BUThCs BebcTopinka camoro JI. IToprenka. Ta He «aBTOMaTMKy» XOTina 6 Bu-
IiTV HayKOBa CIIi/IbHOTA, ajié HOBITHE apIryMeHTOBaHe 3BEJEHHA.

2. Ornsap MamoBiOMUX 3BiCTOK

B HiMer;pkOMOBHIlI BiKinenii HeciofiBaHo 3HaxoauMo, 110 JI. [lopTeHko Haponuscs B «als Sohn
eines Geoddten in der ukrainischen Stadt Smela»'2, To6T0 y popuHi reogesucta. Ilocunanus Ha mep-
IIOZIPYK BiKiIesist He [ja€, aje MeHi Bamocs 3’ICyBaTH, 110 BifIIIOBifHe peueHHs KOTeKTUBHUI aBTOP
y35B y cTarTi ecToHCbKOro opHitonora E. Kymapi, sxuit ocobucro 3uaB JI. [Toprenka, 6yBaB y Hboro
BIoMa, y JIeninrpani, it ony6nikysas ciomuH y Journal fiir Ornithologie (muB.: Kumari 1974: 365).

ITpo 6aTbKka-reojiesycra y Hac HIXTO il Hikonu He 3ragyBaB (Ta i cam ITopTeHKo, Haue6TO, PO
Ile He MICaB), ajie Majio XTO MOMITHB, IO BiJOMy Ha yBeCh CBIiT KHIDKKY IIpO nTaxiB YyKOTChKOTO
niBocTpoBa Ta 0. BpaHresns y4eHuit npucBATHB K pas maM ATy cBoro 6arbka — Onekcanopa Iycmu-
Hosuua (Portenko 1972: 3; 1973). ba 6inbuie, y pigkicHin ny6mikarnii kinis 1920-X, BUxizg skoi y cBit
3aBisyBas ime (uut.) «Hesigminuuit Cexperap Axagemil akaf. Ar. KpuMcpkuii», i mo gifimnoma go
Hac 3aB/iAKu 6i6mioreni KanipopHiiicbkoro yHiBepcuTeTy, 3a/IMIIMBCA, HeOUiKyBaHNUIT A1 6araTbox
MOix Koster opuriHanbHuii ciorap J1. Iloprenka — sk po 6arbKa, Tak i mpo poOoTy Ha ypsisi MOIOAO1
YkpaiHcbkoi HapogHoi pecniy6oniku (YHP), BUKoHaHUI CBOEPIHOI YKPaIHCHKOK MOBOIO, BTIM AK i
fesKi iHm, pifkicHi micaspeBooLilHi my6mikanii oHaka ([uB. HIDKYeE).

Ot mo Hammcas JleoHin!3 y 1926 poui (BubipkoBo, unt.): <...> OpHimogasHy Ykpainu e3aeari,
a Bonunu 30kpema ocminvku wse He 00CiOHEHO, Wyo niobumu xoua-6 niocymxu pobomi ma cucme-
mamu3syseamu eidomocmi — piu KoHue nompibHa. <...> Kpim ceoei yuacmu 6 06pobui nimepamyp-
HUX MAMepisnie, s1 HAB00HY uie Ui 671acHi cnocmepexcerts. S ix pobue cnopadu4Ho, Konu ue He mMas
nmaxis 3a 207106HULL 00 €KM CB0IX 00CIONEHD, W40 NPABOa, 6 MeHe 3aNUWUNUCS OKpemi 3anucu, 6a

12 Leonid Alexandrowitsch Portenko. WikipediA. ITepeBipeno 21 uepsus 2021.
13 B opurinanbHOMY TeKCTi yueHult nignmcascs K /Jeonud. (Buokpemneno muoo — B.IL-]1.)
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Hasimv my3eiinuii mamepisn. Ha sxcanv, nuuyuu yo cmammio, s 30e0invuio2o Hi mozo, Hi 0pyzozo He
Mas nio pyKamu, no4acmu uepe3 me, w40 6ci Moi OpHiIMonoeiuHi 36ipku 3HAX00AMbCA 6 3007102i4HOMY
Mysei’ Mockosecvkoeo Yrieepcumemy, a 06cmasunu 4acy He 0aéanu MmeHi 00 Hb020 00CMYnY, No4ac-
Mu eK3eMnaApU Konekyii 6yno 3azy6neHo ab0 BUMIHAHO. <...> y KiHUi MICAUS TUNHI Ma HA No4am-
Ky cepnus p. 1908 s 8i06ys uyinomicsuny nooopox 0o c. llfimuna, Kosenvcokozo nos. <...> HasecHi
mozo camozo poky bamovxo miti, O. [lopmerko, 3i6pas meHi YUMano NMAMUHUX €YD, <...> Bid 1908
no 1914 p. s, 6 m. JKumomupi susuiu, 36upas sunaokosi 6i0oMocmi; ue poOunocst i mym eukmoy-
HO NPOMS2OM JIIMHL020 8aKAliliHO20 Hacy; <...> Bio 26 no 30 keimus 1918 p. s 6y6 3 dopyueHHAM
modiunvoeo Minicmepcmea 3emenvHux Cnpas y <...> 36ipuruyi Ilomoyvkozo — Iunasuni <...> 8
3es2encOKOMY <...> nosimi ma 6 1020 onuncHux oxonuysx. <...> J/leonuo Ilopmenxo. ¥ Kuisil4, 10.
VI. 1919 <...> (Sharleman & Portenko 1926: 35-36).

3Bifcu pgisHaemocs, mo npuHariMHi 3 12 poukis JLII. 3piiicHIOBaB caMOCTiliHi IOIIYKOBi po60TH
11 KOTIeKI[iOHyBaHHA B «Kumomupi #usuiu», i o fomomaras itoMmy 6aTbKo.

HiiicHo, mech y 1908-x pokax poxuHa IlopTenkiB nepeixana 3 Yepkamyuy Ha JKuromupiinny.
Vmogipro y YKuromupi JLII. mocTynus Ha HaBYaHHA [0 KIacMYHOI riMHasii. Haragatwo, mo cmo-
BOCIIOTyYEHHA «K/IaCMYHA TiMHa3if» 3TaJy€TbCA y BiKilemiiiHOMYy Hapuci, ajie He Ma€ IOCUIAH-
HA Ha JiiTeparypy. ABTOp 3’sCyBaB, LIO BinnmoBifnHy HoTaTKy «Nach Absolvierung des klassischen
Gymnasiums» onpumogaus y 1974 p. 3HoBy X Taku #. 6. H. E. Kymapi. ko yce 6yno came Tak,
TO ittocs npo Ilepuy sumomupcoky 2immasiio abo iHakie BonuHcoky 2ybOepHcoKy 2imMHA3i10, 10
posTamioByBanacsa Ha Bymuii Marniit bepaudicbkiit y JKutomupi, e BUK/IaZaHHA 37i/ICHIOBAIOCA
pOCiiicbKoI0 71 monbcbkor MoBaMul®. (JloBimkoBo: Ty e riMHasito 3akiHuyBaB 3urmyHy Cepakos-
CbKMIf, BiOMMII [ifI4 TO/IbCHKOTO 71 POCiiIChKOTrO BU3BOIBHIX PYXiB.)

OnHoYacHO, MOYMHAIOYY NPUOMM3HO i3 1916-X MOMOAMI yYeHNUIT ITyKaB i TaKy 3HAIIOB MOX-
NIMBICTb He Ti/bKM IpaleBaamTyBaTuch y Kuesi, ane yBiliTu y TaMTellIHi HayKOBi KO/Ia, MiiIroTyBa-
TUCD 10 IyOsiKanii Barominmmx HayKoBMX TBOpiB. Bsarai, B ocobuctux cnorazgax JLIT. nmucas MoB
CBOIO IiA/IbHICTD (y AKOCTM HaTypasIicTa) BiH IIOYMHAB, He Malo4l ITaXiB 3a TOOBHMIT 06 ekT. OTXKe,
XJIONIIS IiKaBYUB YBeChb POCIVHHMIL i TBAPMHHMIL CBIT, 1 110 TpaIUIsgeThcs i3 6araTbMa MaitbyTHiMuU
3HAHMMU IPUPOJHUKAMMU.

I3 22 pokiB, y 1918-my, x/monenp yxe Bukonysas fopydenns HM3C YHP!6. B anrornorii «Acka-
Hisf-HoBa...», HeIoaBHO BUJaHIN 3aB3ATOI0 YKPAIHCHKOIO IIPUPOIOOXOPOHHOIO IPYIIOK0, 3Ta[yETh-
Cs 94U He HajmepImii fpyKoBaHuii TBip JleoHia mpo oxopoHy mam’atok npupopu (aus.: Portenko
1918 a). Y wiit Ma/IOIIOMITHIi1 ra3eTOBIIT 3aMiTI]i X/IOTIellb 3rafiaB IIPO Jiep>KaBHY areHIio 3 [IUTaHb]
OXOpOHM ITaM ATOK npupoau — Staatliche Stelle Fur Naturdenkmalpjlego, oT>xe, HaMaraBcs YUTaTH
HiMeLIbKOI0. 3aBepIly0ut, JOHAK IOTIINBCA i3 TOTO, 1[0 MiHICTEPCTBY BAANOCS IPUIMHUATU BUPY-
oysanHs [onociiBcpkoro nicy y Knesi. [llacnusa nropmHa: Bid Bipus, 110 BupyOyBaHH: 3aKkiHumncs!

MeHsi Bamocs BUACHUTH, IO Y >KOBTHI 1918 jocnigHuk my6ikye ile ofuH TBip yKpaiHCbKO0O —
y IOpaHUKY Jiisfi9aM MMO3aIIKiIbHOI OCBIiTH J1 JOIIKiIbHOTO BUX0BaHH: (1uB. Portenko 1918 b).

JeTanpHille Tpo MiHICTEPCTBO MOXKHA NMPOYMTATU y 3BefeHHi ictopuka O. IleTpyka, 3aHOTYy-
BaBILY I JIEIIO iHIIle, BAYK/IMBE: TIOHAJ] CIM COTEHb BiJIIOBITHUX JOKYMEHTIB i3 ¢poHAy «1062» Oymu
po3ceKpedeHi Jiep>kaBoro nuuie y 1991 p., a ynpogosx 1918...1920-x micnie posramyBaHHA MiHic-
TepcTBa 3MIHIOBAJIOCH CiM pasiB, i 3pemToro 3aknaf nepeixas 1o [Tompmi (Petruk 2009: 172, 174).

Tak um iHakIle, BXKe y riMHasii opHiTO/MOriA Maibke BuiiIIa y 1. JIeoHifja Ha mepunii IIaH, a y
20-piuHoMYy BiLi BiH y>Xe OYB cepeli KOTEKTOPIB, sKi IepefaBaay WIKIPKM ITaXiB K0 300MYy3e10 y
Knesi. Y xxypnasi o61iky marepianpuux ninHocreit 3oomyseto YAH (Kuis) 3a 1916 pik e pigkicHnit

14 Cxoxum unHOM, «y KuiBi», migmmcysanu Toni pisHi HaykoBi BuiaHH:, 30kpeMa, opraHisosanmit M. Illapre-
MaHeM «300/IbOTVYHMII )KypHaT YKpaiHm».

15 [Tepra sxuTomMmpcbka rimuasis. Bikinenisl. 2021. ITepesipeno 23 nmucromazna 2021.

16 Hapopne minicTepcTBO 3eMenbHux cmnpas YHP. Minicrpom Ttomi 6y M. lO. Iamosan (i3 ypsagy B.
YexiBcbKOTO0), a po3TamoByBanocs MiHictepcrBo y Kuesi (Petruk 2009: 171, 174).
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3aMIC [IPO HAJXOM>KEHH KOJIeKLiTHUX 3pa3KiB Bif JI. [lopTenka — 1je mOpsz 31 3raIkOI0 PO KOJIeK-
uirai BHecku C. CHiripeBcbkoro, I1. €3epcbkoro, M. Illapnemans (Taikova & Klochko 2019: 101).
Busipok, no6yTux Ha Knisiyni-Xapkismusi, Jleonin spyuns A Murymuny (Migulin 1924: 125): «B
HacTosllee BpeMs 5 uMero cepuio B 13 6emok n3 Xappkosckoit u Kuesckoii ry6. (c6opst JI. A. ITop-
TEHKO), KOTOpble 6e3 COMHeHNs NpUHAIexXar <...> Sciurus vulgaris fuscoater Allum.». B Toit camuix
qac, cepef, MOIOBHIOBAYiB T€PiONOriYHMX KOMeK1L it 300Myser0 y 1919...1941 pokax npissuma Ilop-
TeHKa He 3Haxomwmm (Zagorodniuk 2015).

Hexait opHiTonoriune konekiiionyBaHHs i 6yno y JleoHia crpaBolo, 10 IepeBakaia, OJHAK,
BEeCTY TepioJIoTiuHi crocTepexxeHHs i poOuTH BifNOBifHI 3amucy 1oHaK He 3abyBas. [lemo, 3i 3raj-
Koto npo 3Haxigku JI. [Toprenka, 3amiany noTiM y CBOIX Iparsax JOCTigHNUKY TepiodaBH AcKaHii-
Hosoi, KuiBmyanu ta XapkiBuHn.

Astobiorpadiuni pagku npo Bommus (i 6arbka), AKi HaM Tak JOIOMOIIN 30Pi€HTYBATUCH, Bifl-
HocsAThCA 1o 1919 p., ajne BignoBigHa HayKoBa npas, 6yaa onyonikoBana y 1926. Xoya ime 23 ciuns
1921 p., Ha 3aciganni 3oomoriuHoi cexuii Bigminy mpupoganunx Hayk YKpaiHChbKOIO HAYKOBOTO TO-
BapIUCTBa, JOIOBifla/M PO rOTOBHICTH Li€l cTarTi fo ApykKy (Onoprienko & Shcherban, 2008: 281-
282, 3a: Zagorodniuk & Parkhomenko 2018). OuikyBaHHSA BUXOIY CTAaTTi yIPOJOBX IT ATU POKiB He
6y/10 BUIIA/IKOBICTIO, afiXKe Iie BiOyBasocs y pokM YTUCKIB YKpaiHCHKOTO HayKOBOTO TOBAapMCTBA
(YHT) i itoro Bumaub.

He BukmoueHo, mo crepiry crarts lllaprnemansa-ra-Iloprenka crosna y 4epsi Ha my6mikauito,
HAIpPUK/IAZ, Y 3-My 49MCIi YKPalHCBKOTO 3007I0TiYHOTO >XypHamy!'7-18, abo HaBiTh faii, ane i3-3a
IpUTHIYeHb NOTpanmIa y BicHuk (Tpyau) ¢ismko-mareMaTnyHOro Bifainy. Pasom i3 tum, Bigomo,
[0 y PO3BUTOK PO3NOPSAKEHb reTbMaHary, Pisuuno-Mamemamuunuii 6i0din YAH, omnikyBaBcs
il mpupogHn4MMy Haykamu. OTxXe, [AKYIOUM TaKiil IapanenbHOCTU cBitiB, TBip llapnemansa-ra-
ITopreHka, X04 i yepe3 I'ATh POKiB, asie OYB HaZPYKOBaHMII HeXall He 300/1b02amu, 3aTe (PisuKamu-
MaAMemMamuKamu.

SIx posurykas aBTOp, Y IepeiKy BUK/IafadiB IpupoaHnyoi ceknii Kuiscbkoro HapogHoro yHi-
Bepcurery Ykpainu (KHYY), axwit Bigkpumm 5 xoBTHA 1917, 6yB «Iloprenko». Taki sik BiH mpo-
CBITHMKM IIPOYMTA/IM HUSKY JIEKIiJl 3 TPUPOIO3HABCTBA He TiNbKM y Kuesi, ane i1 B iHMMX MicTax
Ykpaiun (Verstyuk et al. 2011: 256). I xoua yknazgaui 36ipku He BKas3ywoThb iHinismm «[loprenka» ta
TeKi/IbKOX iHIIMX BUK/IafadiB, MOXKEMO NMPUITYCTUTH, IO Hnocsa came mpo momnogoro JI. O. Ilop-
TEHKa, a He, HalIPUKJIAJ, TIPO JIIofell, OfHOro i3 HuM npisBumial?, amxke y 1918 poui Jleonin yxe «6ys
3 JOPY4YeHHAM TofilHboro MinicTepcTBa 3emenpHux Crpasy», Ta HaBiTh pO3poO/IAB 3aBaHHA IA
IHCTPYKTOPiB IO3aLIKI/IBHOI OCBiTH, CIIENiaTiCTiB 3 OXOpOHU IPUPOJN.

3HaXOATbCA ¥ iHIII CBiYEHHSA PO BUCOKY aKTUMBHICTb MOIOROro ydeHoro. Ha novaTky cepr-
HA 1918 poky JLII. 6yB ogHuM i3 mecTyu fonoBigadiB Ha 3'137i-Hapaai npuposo3HaBLiB Ykpainn??
(Onoprienko 2019), i BucTynus i3 HOMOBiA/A0 PO [isS/IBbHICTD MiHICTEPCTBA 3eMe/IbPHUX CIPaB
(Boreiko 1996: 168). 36epircs pyxomuc Buctymny JI. Iloprenka, onpumonnennit O. Bacumokom
(Vasilyuk 2017 b: 105), i3 mocumanHAM Ha fokyMeHTH [HCTUTYTY pyKomcy HBY im. B. I. Bepnan-
cpkoro. (Pamxy pociricbkomoBanM 6iorpadam JI. [TopreHka mounTary eit BUCTYII.)

3 xBiTHA 1918 poOKy Ipy TOMY X MiHICTePCTBi CTBOPIOIOTH Bifjfii/ OXOPOHM IaM ATOK NPUPOIM,
cekperapeM sKoro ob6uparwTb JI. IlopTenka, i mpo mo BiH cam 3ragysaB (Portenko 1918)2l. Takum

17 Buitnno ppykom e 1-me (1921) ta 2-re (1923) umcno xypHany. ¥ 2-My — omyOmiKyBamyu 3aMiTKy
JI. IToprenka «OpHuironorivyni sHaxifku Ha 3BuniroponuHi (Kuiscek. ry6.)». Hassa njiel crarrti, AKy gpyKye,
Harpukinaf, Google Scholars, € HeroBHOIO.

18 Ha obkmapunLi vacy 1-ro 3a 1921 pik HajpykoBaHo (UUT.): YkpaiHcoke nayxose mosapucmeo y Kuisi.
3oomvoziuna cexyis. 3oonvoeiunuii xypran Yepainu. ITio pedacysanusim M. lapnemans.

19y raserax Toro yacy 4acto mucamu npo mnoera Anpupisa Iloprenxa. (HaBpsp um BiH MaB BigHOLIEHHA 1O
IPUPOSHIYOI CEKIIiL.)

20y cepmi 1918 poxy BinbyBcs 3’i3n-Hapaja npuponosHaBLiB Ykpainu (Onopriyenko 2019).

21 Tpo weit >xe emizop sragysamu B. Bopeiiko (Boreiko 1996: 435) ta O. Bacwmok (Vasilyuk 2017 b).
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IIHOM, NEPIINIT HAyKOBO-CEKpeTapChKMil JOCBifl, a TaKoX KocBin mpomoBLA JLIL. orpumMas y Knesi
y 1918 p. IToTim, sk mo6a4mMo HIKYe, CeKpeTapChbKux mocap y 1. Jleonina 6ymo fexinpka. I ronosHe,
PO 10 € CEHC HAaraJaTy pociiichkoMoBHMM Giorpacdam: yci srajani inctuTynii ta/unm crinkn Kuesa,
Zie cekpeTapoBaB y 1918...1920 pokax JLII., un gomnosifas Tam, Oyn1u yKpalHOMOBHMMU, BTIM fK i
BUJIaBHUIITBA, i€ BiH my0ikyBaBcs — rasera «Hosa Papar, 36ipka «IlopagHuk...», «Bicti npupon-
HMYOI...». besyMoBHO, i3 9acoM 3HaliyThCA 11 iHII, BiITIOBigHI, KMIBCbKi PyKOINCIL.

Y nporuBary 1jpbomy, onpuIogHeHe HellloflaBHO mucTyBaHHA JI. [Toprenka i3 koneramu B PPOCP
y 1950-%, 30Kkpema, i3 O. Korcom, I. CokonoBum Ta in. (EA GDM 2021), 3Bu4aitHo, 3[i/ICHIOBAIOCS
pociitcbkoro. Tak camo, pociicbkomoBHMMY, 6ynu aBTorpadu JI. IlopTeHka, 3anmineHi HUM Ha Bif-
6MTKaX HaYKOBMX CTaTeil Ta/4u MPUMipHMKAX XYPHAIB, KHYDKKAX, sAKi My pasoM i3 1. JI. Jlactiko-
BO10?2 Bigmykamu y 6i6mioreni I3 HAHY. Byno sk 6ymo. (Cknafaerbcs BpaXkeHHs, 10 Mic/IA Tepe-
ismy mo PPOCP yduennit 3 Ykpaium B3arasi mepectaB BUKOPUCTOBYBATH Y IyOMiKaIifAX yKpaiHCBKY
MoBy. [Tpo /IMOBipHI IpMYMHY 51 HaNMCaB HIDKYE.)

3Hawun yce 1e, CnpobyeMo pO3ANBUTICH, HACKIIBKY HETTOBHVYIMY /i HETOUHMMI € iHII «3arajb-
HOBifloMi», y T.4. Bikinepiiini nosigomnenna npo JLIL. Ilo-nepme, Mo y 1919-1920 pp. JLII. Bna-
IITyBaBCsA Ha poOOTY B OAHY i3 cekuiit AkajieMii Hayk y Kuesi, aje mpo Ky Mu Teriep TOYHO 3HAEMO
Ak npo bionoziuny cexyiro Ilocmiiinoi Komicii 075 6usueHHS npupooHux bazamcme Yxpainu pisu-
Ko-Mamemamuunozo 6i00iny Axademii Hayk Ykpainu. YomMych BBaXKa€Tbcs, 10 3 ycTomazga 1918
HOBOCTBOpPEHA aKafieMisl Masnia Ha3By YkpaiHcoka akademis Hayk (YAH), a morimM y 1921 6inbIioBukm
sminnm ii Ha Beeykpaincoka axademis nayx (BYAH)?3. Ane x HaBKip, HasBa Axademis Hayk Ykpainu
Oyna nprucyTHA Ha 0OKIaAVHII caMe Toi 30ipkn 1926 poky BupjaHHs, Ky pegarysas A. Kpumcbknit,
i B sAKiit ony6ikyBamy Bxe 3ragany uie ctarTio M. Illapnemans rta JI. Iloprenka. Omxe, YHT
YUMHWIO TUXUI CIIPOTUB PO3NOPSKEeHHAM OinpmoBuibkoi Braau. [To-gpyre, MoB y 1919...1926
poxax JI. II. mpamtoBaB y Kuesi. Ak >xe JI. I1. mir npanroBatu y Knesi y 1919...1926 pokax, AKIIO y
1921...1925 BiH nepebyBaB Ha HaB4aHHi Y MOCKBi Ta po6uB mepuri Kpoku B acnipantypi? IIpocro
inopi BiH BUDK/KaB B YKpaiHy, B eKcrieau1il (A1B. HYDKYe), IPOJOBXYBaB MyO/IiKyBaTUCh B YKpaiH-
CBKMX )XypHasax (30kpema, mopno AckaHii-HoBoi un HaMopchbKux 3anoBifHUKIB y IIpuaopHOMOp-
CbKill H30BYHI, 4y 10710 606piB y «6. PagoMbiciibckoM yesne Knesckoit rybepanm» (Portenko 1924
ab,1925a b, 1926, 1927), abo foromaras KojieraM AMCTAHIiTHO, TUCTYBaBCs i3 HUMM. [IMCOHAaHCHe
«1919...1926» (i HaBiTb «1919...1929») MOITIO 3’ ABIATIUCH Y POCiICPKOMOBHUX biorpamax came i3-3a
BifnoBigHyx my6mikaniit JI. ITopreHka, sSIKi Ma/ii CTOCYHOK 10 YKpaiHML.

Bigomo, mo JLIL. 3aBepuMB HaBYaHHA Y MOCKOBCbKOMY yHiBepcuteti y 1925 p. (Tikhonova
2018). Brim y cnmcky my6nikaniit JI.II. 3a Ti )k poku HaB4aHHA B «MI'Y», 3Haxogumo mpaii, ki
CTOCYIOTbCA YKpalHM, a caMe: IJ0fj0 MOPCBKOTO ITiCOYHMKA (3yiika) y 3anoBiguuky «Hamri» (ibid)?4,
mopo oxopoHu npupoan y [Ipraopromopcnkiit HusosuHi (ibid), mono 606pis Ha KuismuHi (ibid).
[Tisnime — momo Kapmat (Portenko 1950). Sk Bin Bcturas pobutu tak 6araro? ITpu mjpomy, came
i3 IepuIoro acKaHiliChKOTO TBOPY BiZlOMO, IO BiH €KCKYPCYBaB Yy CTeNax MiBIHA YKpaiHM BIIiTKY
1923 poky (ibid)?>. € npukmernnum, mo Buisp JI. [loprenka y [IpuyopHOMOpPCHKY HU30BUHY (yKe
31 CTOpOHM MOCKOBIT) BifOyBcs 10 TOTO, K TaM posmodana po6oTy [IpuyopHOMOpChKa eKCIIequIList
1928-x, ouonroBaHa M. Illapnemanem.

Bsarami, y moxymenTtax 1920...1921 pokiB, Hampukiaaj, Ipo CKIax 3007602i4H0i niokomicii
Tepmirnonoeiuroi komicii YHT 3rapmyerbea «A. IlopTeHko», y ckiafi ArpoHoMiuHoi cexiii YHT —

22 3aBimyBauxa HaykoBoi 6i6mioreku Incruryry 3ooorii im. L. I. IlImanbraysena HAHY (Kuis).

23 BceykpaiHcbka akagemis Hayk. Bikinmepnisl. 2021. ITepeBipeno 23 nucromaza 2021.

24 [1a pobotTa 3amuumracs 6 HeBifloMolo, K 61 He mocyIaHHA Ha Hel y crarti «[llapremans, M. Marepianu
o opuitodayunu JepxxkasHoro Cremosoro 3anosifHuka Yami Ta itoro paiiony. Bicmi depicasHozo cmenosoeo
3anogionuxa «Yanni» im. X. Pakoscvkoeo (k. Ackanis-Hoesa). T. III (pix 1924). Xapkis, 1926. C. 47-94.)».

2> Ha croponmi «3MicT» If10 CTAaTTIO BKIIOYMIN Y po3fin «OxoTHIYbe X03AMCTBOY, ane i3 Ha3Boo «Bompoc».
(VMImoBipHO, y pefakTopa 6y siKich 3anuTaHHs Ao cTaTTi.) B kinni cBoro tekcry JI. [TopreHKo BKasas Miciie
HamycaHHsa — Mockea.
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«JI. C. TlopTenko», y cniucky uneHiB 3oonoriunoi cexnii — «J1. C. ITopreHko (3BeHUTOPOJIIHA)», ¥
cricky uneHiB [Tpupogamyoi cexnii YHT — «Iloprenko Jleonin Onexcanpposud... «C.-T. Buenui
Kowmirter Ykpainm»» (Onoprienko & Shcherban 2008: 250, 269, 272, 279). € nifcTaBu BBaXkarty, 1[0
ycrofy, fie y HOKOBK/IMX Harepax 6yno Hammcano «[Toprenko», «JI. C. Iloprenko», «A. ITopTeHko,
jimnoca npo opHy i Ty camy moguny — JI. O. Iloprenka. 3BepHiMO yBary: afgpeca c.—TI. B4EHOTO KO-
MiTeTy — Ije, OfIHOYACHO, afpeca Hamoro [loprenka y Knesi. Bsararti, B ycux 30071002i4Hux CIIICKaX,
nopsy i3 npisumem IToprenka, 3aBxan 3Haxopumo npissuiie lllapnemans, i HaBnaku. (JJo pedi, y
TOMY X cIMCKY IIpupoonuuoi cexyii 6ym: Axap. B. Beprancokmit (Portenko 1970)%¢, Akan. B. Kic-
TAKIBCBKMIL, XiMiK, Ta iHIII BioMi IO/, )

3i 3Bity 300n102iuH0i cexyii Biooiny npupoonuuux Hayx YHT 3a 23 cepnra 1921 p. (Onoprienko
& Shcherban 2008: 280) moctemeHHO BigoMo, 1o 1o Kinis 1920 p. JI. [TopreHko O6yB TYT He TilnbKu
ceKpeTapeM, ajle OfHIM i3 3aCHOBHUKIB ceKliii. 30eper/iacsi HACTYIHA 3HAYYIjAa HOTATKa: «3APO00K
Cexuyii, npusamme 06 €OHAHHA YKPATHCOKUX 3007160216, NOKIA0eHO 6yn0 epynoto 3 3-x oci6: M. B. Illap-
nemans, M. JI. lllep6uru ma J1. O. [Topmerka». Y TOMY X 3BiTi YOpHUM 1O 6i/10MY HalMCaHO, IO HA
HepLIiM ke 3aciflaHHi 300/1b02i6 BOHM 3aba)ka/u MaTy CBill myO/iKauiiiHnit opraH. Ypara: iirocs
po MaitOyTHiit «300mboriunmit )xypHan Ykpaian» (3)KY), aus. Buine mpuMiTKYy, aje sIKuit CbOrofHi
JaCTO 3TafyI0Th AK «YKpaiHCchbkmit 3oomorivamit >sxypHam» (Y3)K). Takum unsOM, 1ormit J1. ITopTen-
Ko OyB i cepesi 3aCHOBHMKIB IIbOTO iCTOPMYHOT0, 3HAYYILIOTO YKPAiHCHKOTO XKYPHAITY.

CyuacHa BikineniitHa Horatka MoB JI. I1. «mparjoBas B 3oonmorivHoMy KabiHeti Ta B 300710ri4-
HoMmy My3ei BYAH y Kuesi» He € TouHOIO i, CKOpillle 3a BCe, CTOCYETbCA CAaMOOCBITH Y4€HOTrO, a He
po6oTu. 3BMYaITHO, MOJIOAMI HOCTITHNK OyBaB y 300KabiHeTi 411 TO 300My3ei, TaK caMo 5K Y Pi3SHUX
6i6miorekax.

Mlomo KHYY, To Ha mpeBenukmii >kajb, yHiBEpCUTETOBI He BAIOCS PO3BMHYTH CBOI IOCAATHEHHS.
3okpema, — Ije i3-3a Kpu3u reTbMaHIMHM (BoceHM 1918), aHTUTeTHMaHChKOTO TOBCTAHHS, TecTali-
nizanii gep>kaBHoOro XuTTsA B YHP, ykpaiHcbKo-pajsHCBKOI BifiHN?7, Ta 3 IPUYMH TUCKY Ha YHiBep-
cuteT 3 60Ky OiMbIIOBUIIBKOTO i fleHikiHCbKOTO pesknmis (Verstyuk et al. 2011: 257). Y crarri I. 3a-
ropopHioka (Zagorodniuk 2021) npo xuiBcbki poku >xutts ®. JobpskaHcbkoro, came 1918-1921
POKM — «IIepiofl KaTaK/Ii3MiB».

Momnopuit JI. T1. Texx micaB y ra3erax Aelo IIpo OiIbIIOBUIIBKIIL PEXXIM, IPUIOMY YKPaiHCBKOIO.
Ocb, Hanpukiag (LuTt.): «/isnvrHocmi 8i00iny [0XopoHu nam’ssmox npupoou] Ha nepuiux Kpoxkax 6aed-
Mo nepeukoonanu 60nvuesUYpbKi i cnidyoui 3a HUMU nodii, aze 3apas MoK HA Mamu HAJi0 HA WUPO-
Ky i nnodomeopHy pobomy.» (Portenko 1918 a). Brim He Tak cTanocs sk raganocs. «bonpleBUIbKi
Hoflii» He MPONUHYIN.

Bup Herapaspis, HOpOKeHMX OI/IBIIOBUIIBKIM IEPEBOPOTOM, Y KoMy panToM onnuuscs JI. I1.,
HalleBHe IIi/[IITOBXHYB y4eHOro N0 BUI3Ay 3 YKpaiHm. Mait6yTHiit cTymeHT MaitbyTHboro MI'Y28
CTaB HEBIIbHMM O4YeBV/IIeM HAClifIKiB mepmroi cBiToBoi BiitHu, 3MiHM ypsaaiB?®, eBakyanii Kuis-
cpKoro yHiBepcuteTy?? o CapaToBa i moBepHeHH: JI0ro, i3 JoTicTMYHMMM BTpaTami, o Kuesa,
rHOO/meHHA YkpaiHcbkoro Haykosoro toBapuctsa (YHT) Ta jtoro BujaHb, 30kpemMa, 300/10Ti4HOTO
xypHany (35KY), ax o 3HUIeHHA NPUMIPHUKIB i HeONYIeHHA HOCUIaHb (CaMe TaKOTO BICHOBKY
piviuumy 1. 3aropopniok ta B. ITapxomenko: Zagorodniuk & Parkhomenko 2018: 131)31, rHo6neHHs

26 [Tisnimre, Bxe y Mockasi, JI. IlopTeHko He BTpaTuB 3B's130K i3 B. BepHapicbknm. Y 1968 poui BiH srajjyBas, 1o
B. Bepnazncpkuit posnosifgas iiomy npo I1. Cymkina (Portenko 1970).

27 KonmeKTUBHMI YKpalHOMOBHWII BiKineniliHuit aBTOp HasuBae 1ie PadsHcoko-yKpaincoka eilina, a pocilicbKo-
MOBHMIT — Pesontouus u Ipaxoanckas eotina Ha Ykpaune.

28 Haspa Bumry 3MiHoBanach: 1918 — «1-11 MocKOBCKMit yHUBEpCUTET», 1930 — «MOCKOBCKMIT TOCYIapCTBEH-
HBIJI YHUBEPCUTET».

29 BiNbIIOBHIIPKO-YKpaiHChKa BiitHd — 36poitHmit koumikT Mixk PajsHcpkoo Pociero Ta Ykpaincpkowo Ha-
ponnoto Peciy6rikoro (YHP) B 1917—1921 poxkax.

30 IMmepaTopchKuit YHiBepcuTeT cB. Bonmogumupa.

31 TTIpunymenns 1. 3aropognioka Ta B. ITapxoMeHka 6a3yerbca Ha BuB4YeHHI cratuctuku Google Scholars. ITo
¢axry, 3amitka aBropcrsa JI. [lopTeHKa TeXX MOTpammia y CIiMcOK perpecoBaHMX.
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KwuiBcbkoro HapopHoro yHiBepcutery (KHYY), sanenapy [IHinposcbkoi? 6ionoriunoi craHmii Ta
6araTo 4oro iHuroro.

Inma copasa, o e He BpPATYBAIO YYEHOTO Bifl BUPY HETapas/liB, i HABIAKY, 3aKMHY/IO B iHIINMI
COLISIIHUII peripecUBHUI BOZOKPYT, ajie Ipo Iie Oyze fati.

Illomo cnorazis Jleoniga nmpo Bomuus, JKutomupiuHy Ta mpo 6aTbKa, HaBeleHNUX BMUIIE, Ha-
rajato: y3sati Bouu Oynu 3i cminbrol npani JI. IToprenka i M. [lapnemans. IIpu npomy, M. Illap-
JleMaHb — BUJATHMII BITYM3HAHUI 6i0/I0T, AKOMY BiKiNeifHMKI-MaHIIY/IATOPU TeX MPUIICAIN
CTATyC «COBETCKill», i3 AKOIOCH [JOBIYHOIO yxke afpecoro «Poccumitckas nmnepusi». TakuM oT pajaH-
CBHKVIM YJHOM, JIBOE «0e3 HalliOHa/IbHOCTV» 3HAIIUIN OAVH OIHOTO Ta 3aKoseryBanu. Haraparo, mo
y 1918-1926 pp. y KuiBCbKiil 300/10Ti4Hil1 IKOJIi TOYMHAB CBill IUIAX MailOy THii BUJATHWIT Tepiosor
A. Apriponyno, MK iHIINM, TeX «COBETCKIll Ye/TOBEK», i3 Takoo X AK y [loprenka ta llapnemansa
CTaH/IaPTHOIO BiKinepiliHow0 nponuckow — «Poccuiickaa numnepus». besymosHo, JI. IlopTeHKO Ta
A. Apripomnyso 3Hanu OfVH OHOTO, BTiM fK YCi KMiBCbKi 3007I0TM.

Ilo cnoBa, 6y B YkpaiHi 11 iHIIi TOTY>KHI 300/I0T14Hi KON, 30KpeMa, XapKiBcbKa. Y Hilt TBOPUB
M. CoMmoB, Marepinu sKoro i3 BAsAYHicTIO BUKOopucTaB M. MeH36ip — 1je npu HanvcanHi «[ITuibl
Poccum». Tam e, y XapKkoBi, ympoyoBx fiecATKa pokis, mpautosas i Buknaagas I1. Cymxkin. (ITpu-
rajiyere, YnTavy, «ycTajeHe», CTBepAiHe, Bikinepnirne: Buntensmu J1. [Toprenka 6ymn M. Mensb6ip ta
I1. Cymkin.)

HaromMicTb MOBa IIpo iHIIIE, 10 CbOTO/IHI He IToMivdeHe: Monoauii ydeHnii JI.I1. misHaBas 300710rito,
CIIJIKYIOUNCD, Y nepury depry, i3 M. IllapremaneM Ta yciMa TaJaHOBUTMMI OCOOMCTOCTAMM KUIB-
CbKOI 30071vo2iunoi cexuil. (Ha mpeBenmmkmii )kab, 4epes SKUICh 9ac, MiX JJBOMa HayKOBIISIMY BUHMK
KOH(ITIKT, 30KpeMa, i3-3a HeraTuBHOro BucnosmoBaHHA JI. [Toprenka (Portenko 1928) npo Haue6-
TO HE3aJ0BI/IbHY IIPMPOJOOXOPOHHY HisiNbHICTh B YKpaiHi. Ha 1o nmopiro notim seprys yBary O.
Bacumok (Vasilyuk 2017 a: 75). «He3agoBinbHicTb» Hapogunacs B yaBi JleoHifa micinsa mogopoxi i3
ToBapuiiamy piukoro JJHinmpo. BTiM 1eit craTucTuyHmit psag OyB JOBIIMM: YOTMPMa POKaMM paHi-
1Ie, y>Ke MeIIKa4dy y MOCKOBil, JI.II. BUCTynuB i3 rOCTpOI0 KPUTUKOIO AiAnbHOCTY «AcKaHidg-Hosa»
(muB. In the Acclimatization ... 1924). ¥ my6nikanii mpo 606pis (Portenko 1927: 13) no6pe nocmepe-
vaBcs i3 M. lllapnemanem, AKuit, BiporigHo, yraegismy y [loprenky sminy, ipOHiYHO Ha3BaB IOHAaKa
«MOCKOBCBKIIM 300/I0TOM», i 1110 [TopTeHKOBI 30BCiM He CIIofo6amocs.

Tax 4y iHakure, ime o Bix'i3ny y MoCKBYy, y MicTO, HacM4eHe IepOsIMU KHIDKOK KMSHMHA-MO-
ckByn4a M. bynrakosa Ta ixHiMK BuCIoBaMu («MockBowmBes», «IX, KaObl HE rycul», «paspyxa He B
KJI03€eTaX, a B TOJIOBaX» 1 T.1.), e y Kuesi, BinbHO 4 HeBinbHO, ane JI. I1. yunsca y M. IHapJIeMaHH33
Ta yciei KMiBChKOI 30071b02iuHOl CeKIiil, a BXKe IOTIM Y MOCKOBChKMX ITpodecopiB M. Mensb6ipa’4 ta
I1. Cymkina3>, sik 61 Iie He 3BUK/IM IUCATH Y TIOCTPAISHCHKIIX JKepesIax, JOAAKYM iHOAI O CIIUCKY
iM’s Tepionora C. Oruesa®t. [lokasu? Bigkpuiite, unrtady, xoua 6 3Bit M. lllapnemans (Sharleman
1925) npo pistmpricts YHT, i 3HalAiTh Taki nutaty sIK «ceKuis 06’ exgHana 6ibiuie 30 300710riB, 31€-
6inbLIOrO YKpaiHLiB», «30 3acifanb... 65 goknanis» Ta iH. [lopiBHsATe KinbKicTh Ha3B3’ JONOBizel

32V pesxux mxepenax — JuinpsaHcpkoi (guB. Y3K, 1923, «Op pemgaxuii».)

33 ¥ raserosiit 3amirui JI. IToprenka (Portenko 1918 a) mpo miHicTepcTBO 3eMenbHUX cripaB HamucaHo «E. B. Illap-
neman». Exyapn — ue karomubke im’st [Hlapremans, niswinre sMineHe HuM Ha Hukomaii (poc.), sik 6inbim Ges-
mevyHe B yMoBax pemnpeciit 3 6oxky HKBC.

34y sanmucax npo I1. Cyuikina, Bxe y noxuiaomy Bini, JI. IlopTeHko srajyBaB: «Mbl yueHuky Muxanna Ayex-
canpipoBuyda [Mens6upa]» (Portenko 1968). ¥ mparni «@ayna AHaibIpcKOro Kpasi» Y4eHUN 3a/IMIINB IIPUCB-
Ty: «[lamsTI Moero yuutens akageMuka Muxanna Anekcaugposrda Mens6upa» (Portenko 1939, 1).

35 I1. Cywkin TpynuBcs B YKpaiHi ynpopmosx 1909-1921 pp. — B yHiBepcureTax Xapkosa ta Cim¢epormons,
XapkiBcbKOMY TOBapucTBi mobuTernis npupopy, CiMpepononbcbkoMy Ipupono3HaBdoMy Mysel). [lounnaro-
un 3 6epesns 2014 p. Cimpepomnonp — MicTo TMMYacoBO oKymoBaHe Pociero (quB. Ykas IIpesudenma Yipainu
Nel17/2021).

36 C. OrHeB oxo4e ITyOIiKyBaB CBOI IIpalli y )KypHaIaxX, AKi BUXOZWIN B YKpaiHi.

37 M. Illapnemans: «IIpa1is naneoapkTMYHMX OPHITOMOTIB CHCTEMATVKIB 3a 8 POKiB», «3acTocoBaHa (IIPUKIafiHA)
3oonoris B I1iBH. Amep. Crionyd. llITarax» Ta inme. JI. [Toprenxo: «/lemo npo nnasHi [IHicTpa», «/leio 3 Xur-
1 Ackanii Hosoi», «Hoswii nitax s ¢asay KuiBmysu — odepersanka cagosa Acrocephalus dumetorum Blyth».
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M. Hlapnemana — 26, i JI. Iloprenka — 3. [IBaguATh mictb npoTu Tpbox! Mix iHImIMM, ydeHi i3
PP®CP (byrypnin, Orues, beme, Cyuikin3® ta iHmri) oxode my6mikyBamucs B yKpalHCbKUX MUCTIB-
CBbKIX 1 mpupogHN4NX >KypHanax. (IHoxi TBopy Iux MOBa)XKHMX mofeit, K i TBopu Illapmemansa Ta
IToprenka, imocTpyBaB xapKiBsaHuH Bc. ABepiH.)

3 yciM TuM, IpU3BMYAIBIIMCH He 3TaflyBaTy IIPO HacUYeHEe >KUTOMMPCHKO-KUIBCbKE MUHYIIE
JI. IlopTeHKa, MOCTPAJAHCHKI iICTOPUKM CTBOPIOIOTH «II€PEKOH/NINBI» TEKCTOBi CXe€MU, 1 HaBiTh BU-
MaJIbOBYIOTb Ipadu, K OT, HANpUKIaf y 3BefienHi I. JIobapcpkoro (Lyubarsky 2009: 689). Ham 3a-
JIMIMIAETBCSA HOPOTHCA 13 MPAKOBUHOIO, OIPVIIONHIOBATY (PAKTH i IepeKOHYBaTM, 3BaXKal0uM il Ha Te,
AKOI0 Hacmpaspi Oya icropia po3BUTKy Xo4a 6 opHiTonorii B Ykpaini, mounnatoun i3 K. Keccnepa, i
CKi/tbKM TaM OY/10 I'y4HMX iMeH, i mo ictopuk M. Poroxa (Rogozha 2013) Tak rapHo y3aranbHUB He-
I[OfIaBHO, pO301paroyy IydHe IITETMaHiBCbKe «COBETCKAs OPHUTOIOTNA 3a IBA/ILIATD JIET», i BIIyYHO
nomituBum: «K coxasnenuto, [B craTbe] HeT YIIOMMHAHNA O BIVMSAHNUM XapbKOBCKOJ OPHMUTOJIOTY-
YeCKOJl IIKOJIbI Ha IaZIbHeliIlee pa3BUTIe HAyYHOTo MupoBo33peHua opHurosora I1. I1. CymxkuHa.».

I piticHO: HeBXxe ynponoBx ABaHaAATH (!) XapKiBCbKO-CiM(]epononbechbKux poKiB HaAyKOBOI Mi-
anpHOCTY, yaeHuit I1. Cymkin HabyBaB JOCBily /mile y MOCKOBCbKO-JIEHIHTPA/IChKiil 300/I0Ti4Hi
mkoni? bescymuiBHO, 1110 Hi.

€ o4eBUHNM, IO YPOKY KUIBCBKOI (Ta CyMiXHUX) 300soriynnx mkin YHP > YPCP 6ymn mna
JI. TlopTeHka nepuInmy, a MOCKOBCbKO-NIeHiHTpaficbkux, PPOCP, npyrumu! 3af0Bro 10 oTpMMaHHA
Buioi ocBiTn y Mocksi, JI. II. my6nikyBaB cBoi mepiui HaykoBi po6otu y Knesi — sk camocriii-
HO, TaK i mopsy 3 imenamu 0. Apro6onescokoro, T. [Jobpxxarcpkoro, O. KicTsakiBcbKOTo, a TAKOX
M. lllapnemans ta C. [TanouiHi (i3 AKMMYU pOOUB CHINBbHY [OIOBI/b, 30KpeMa, I[ORO0 PaABHUCTNUUHO-
eHonvoeutHUX CIIOCTePeXeHb, MICaB i3 HUMM CHiabHI cTarTi). [Tounnaroun 3 1920 poky3® ITop-
TEHKO y>Ke IpainoBas B [ToyaTnHIsx 3BeHnropocbkoro nosiry Ha KniBmuai, ne Cexuieo® 6ymo
3aCHOBAHO OfIVH i3 IBOX MOCTITHMX MTYHKTIB 300710TiYHNMX criocTepeskenb (Onoprienko & Shcherban
2008: 282). Ilpo nocriithe crinkysanss: JI. I1. i3 HaiiBigoMimmmy yyeHnMn (IIifi Yac CBOTO CeKpe-
TApIOBAHHA Y Pi3HMX IPUPOJHNYNX CEKI[iAX) HeMae 4oro i cnepevarucs. (Hanpuxnag, y minictep-
CbKilT 3eMebHiil KoMicii BiH nparfoBas pazoM i3 M. @. binamiscbknm, ogHuM i3 3acHOBHUKIB YAH!)

B YHP->YPCP JI. IlopTeHKO BCTUT JOTYYUTUCA W 10 IUTAHD yIPABIiHHA OXOPOHOI IIPUPOMM,
[0 3allOBiHOI CIIpaBy, 3alIPOIIOHYBABIIY CTBOPUTHY NTAIIVHNI 3alI0BifHMKY Ha OCTPOBi I>xapui-
rag Ta Cusamri (Portenko 1925 a, b4!). Haragato: 3 1920-x JI. I1. 6yB y ciucky unenis ITpupopgandoi
cexuii YHT, i nonokn BoHa icHyBasa, 3BifTH, HaueOTO, He BUIIICYBaBCH.

ITopanbiua xap’epa i 3HavyHi gocarnenHs JLIL. O6ynn nos’s3aHi, 30kpeMa, 3 OpPHITO/IOriEI0, MaMO-
ynoriexo, ayHicTUKo0, 300reorpadiero, cucreMarukorn. Yxe B 1921... 1929 BiH yumBcs i mparioBas
y Mocksi, 3pigka BUDK/pKalouy B YKpaiHy, a motim y 1929 nepesiBcs Ha po6oty B JleHiHrpap, ne
3a/IMIIMBCA [0 KiHIA fHIB. B MockoBcbKOMy yHiBepcuTeti mepebysas o 1925 p.42. [lounnaroun 3
1926 — 6yB IpaKTMKAaHTOM (acIipaHTOM) 300My3€l0 MOCKOBCHKOTO YHiBepCHUTeTY*?, a TAKOXK CITiBII-
pauoBaB y paynicTuyHiit komicii I. KokeBHikoBa. ¥ Hapuci 3 icTopil 1eHiHIpajicbKOro 300/10Ti4HO-
ro iHctuTyTy Toit nepion xxutts JI. I1. HasBanmm «MOCKOBCbKoOM acmipanTypowo» (The Ornithology...
1917). Ha Be6¢cTopinui 3oomyseto MI'Y untaemo: «Acnupant 3oonorndeckoro myses AH CCCP
(1926-1929 rr.)» — MockBa (Zoological Museum... 2021). ¥ crarri O. Tuxonosoi (Tikhonova
2018): «COTPYBHMK APKTHYECKOTO HayYHO-UCCIeA0BaTeIbCKOro NHCTUTyTa (1929-1940) 1 3o0070-
rndeckoro nHctutyra AH CCCP (1940-1972), corpymuuk Apkrudeckoro HUM (1929-1940 rr.),
3UH (1940-1972 rr.), c. H. . 1a6. mo3Borounbix 3VIH (¢ 1958 1.)» — JleHinrpap,.

38 T1. Cyukin my6/ikyBaBcs TaM SK JI0 Iepei3ay K0 MOCKOBII Tak i mic.

39 3 piei npuunan M. lllep6rHa 3aMiHMB 1Or0 Ha TOCAZli CEKpeTapsi.

40 3o0moriuHa cex1ia Bifpiny npupogHnunx HayK YKpaiHCbKOTO HayKOBOTO TOBapUCTBA.

4122 6epesnst 1924 p. JI. TlopreHKo 3po6uB HOMOBiAb Ha 110 TeMy B Pycckom Obusecmee AKKaumamusayuu.
42y pixinepirtanomy Hapuci npo JLII. € gommc: «Bbimyck 1925 ropar.

43 [IpaktuxanT 3oomorndeckoro mysess AH CCCP (¢ 1926) — Apxus Poccuiickoti Akademuu Hayx. C.-II. Qu-
nuan. Ilepesipeno 23 mucromana 2021.
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3posymisno, mo po6oTa B TaKMX MOBAXHMX IHCTUTYLiAX JO3BOMNIA BUXOALIO 3 YKpAiHM B3ATU
y4acTh y 6araTbox flaleKux it pigkicHux excreguiisx. [lepenik ix 6yB unmanuii. Ase 3BepTaro yBary
4MTayYiB Ha HACTYIIHe: TO Oy TepuTopii-eKcrenuiii He TiNbKY i3 6pPEH/IOM BCENOIIMHAIY01 AKa-
memii Hayk CPCP, ane it Akagemii Hayxk YHP > YPCP. He guBHoO, 1110 HaBiTh KO/EKTUBHUI BiKiIe-
JiTHUI aBTOP, YTBOPUB ChOTOJHI HENPUITHATHY CyMill i3 Ha3B-i-pOKiB, i3-3a yoro JI. II. onnHABCA
iHOAi Y IeKi/TbKOX eKCIIeAuIIisAX offHOYacHO — Ha BonuHi i Yparti, abo B Anapnpi i octposi Bpanrens.

HayxoBa kap’epa JI. [TopTtenka 6yna 6mmckaBudHo0: 1937 — KaHAUAAT HayK, 1937 — npodecop,
1940 — poxrop Hayk (Tikhonova 2018). Y 1928 poui, T06TO Ha [pyroMy-TpeTbOMY POLi acIipaHTy-
pY, IOHAKY HOBipyM/IN BUCTYIIUTHU «HA TOP>KeCTBEHHOM 3acefanyy Axajemun Hayk [CCCP] <...> mo-
cre pedeit MacTUTBIX yueHbIX A. I1. Kapnuuckoro, C. @. Onpaen6ypra, M. A. Mens6upa, A. A. bo-
pUCSAKA OT MMEHV MOJIOJON CMeHbI — NPaKTUKaHTOB AKafemuy Hayk» (Portenko 1970).

3. HeBurapasi ictopii

Icmopis 1. B Apkruky JI. IlopTenko Bnepuie notpanus y 1930 porii 3a 3aBganHAM Bif CeBkpaii-
rocropra (m-iB ApmipanTeiictBa, ry6a Mammrina, Hosa-3emns, Baiirau, IOropcepkuit Ilap) (The
productive forces... 1931). ITpu npomy, y 1931-1933 poxax BiH BCTHUT IIONIPAIIOBATH IITATHUM 30-
OJIOTOM Ta IIie 71 KepiBHMKOM 300JIOTiYHOTO 3aTOHY YyKOTChKOI eKcIefAnIii** ApKTU4IHOro iHCTUTYTY
AH CPCP (Chukotka expedition... 1931; Anadyr-Chukotka... 1933), i Tomy, MaB nnpexpacHmit fo-
CBiff pobotu y TyHzpi. Maso Toro, ynpoposx 1933/1934 pokiB BiH 3MMyBaB B Ye/leHi, a TOUHillIe Ha
nonsApHin crannii M. Jexxubopa (Portenko 1934; 1973: 3), i 1m0 Mano cBo€ IpOJOBXKEHHS, KON Y
1938/1939 yuenuit samumuscs sumysaru y 6yxti Pompkepca, o. Bpanrens (Portenko 1972: 3).

Ha o. Bpanrens ronak npuixas y 1938/1939 pokax, y AKOCTH 300710Ta eKCIIeANIIii, 090/II0BaHOI
11.6.H., maneonronorom P. Tekkepom, Ta 3aBjsaku Tomy, mo o Axkazemii Hayk CPCP Hapgiia cen-
cariifHa iHpOpMalliss MOB Ha OCTPOBI 3HAJIIM PEIITKM MaMyTa, ajie IO BUABWIOCH OMMIKOIO
(Portenko 1972: 39). BinmosingHi okyMeHTH 71 ManoBifoMi pakTy 6yIy ynopsmKoBaHi Ta ONPWJIION-
HeHi e JeKinbpKa pokiB Haszax (aus. Urmina 2018).

[Ipuranyo, mo y ganekux 1980-x 151 MaMyToBa HOfis 6yaa foOpe BioMa ycuM, XTO >KUB Ha
0. Bpanrens — puc. 3, 4. [i HaBiTh BUKOPUCTOBYBanmu — 5K y BUI/IA/ posirpanty (AiTaMm posmosija-
i1, Ha4eOTO MaMyT 6yB CIIPaB)XHIM, )XUBMM, i 110 Y AKUIICb MOMEHT JIOTO BUPIIUN/IV THATU CBOIM
xonoM 3 Yykotknu o cromui CPCP, MockBy, cKupiato4dy TBapyHi i3 mitakis ciHo), Tak i y Bursapi 3a-
XOIUIMBYX IIEpeKasiB PO Te, K i3-3a IIac/IMBOI HETOYHOCTI, a HACIIPaB/, i3-32 BUTa/IKM Ha4a/IbHUKA
MIOJIAPHOI CTaHIIil, 3aTATOTO MAPTINLA, AKNI XOTiB BUCTY>XUTHUCA nepen Kpemem, Akajgemiss Hayk
CPCP opranisyBana okpeMy eKCIIeAMIIil0 Ha OCTPiB BapTiCTIO MaibKe MiBMinbiioHa py6miB. CraTyc
excrenuiii 6yB mysxe BucokuM. Ilnanu yrBepmxysana [Ipesunis AH CPCP, a mucryBaHHA 3ilicHIO-
Banocs yepes npesugenTa AH CPCP — Akagemika B. Komaposa. Came Ha TakoMy piBHi BupilryBa-
JI0CsI, XTO YBilifie y CK/Iaji Mat0yTHbOI 3HAMEHNTOI eKCIleAn1ii, a XTo Hi. MoXkHa cob6i yBUTH, AKUM
HanoreruBuM 6yB JLIL., sSKIIoO i10ro 3apaxyBann O CKIaAy eKCIeANuIii y IKOCTI OpHITO/IOra, Py
HasABHOCTI TaM 3007ora A. [Ipy>xuHina. (Hepes Tee HakmafgaHHA He 06iitmnocs 6e3 Kypitosis. Bigmo-
BifHMiT enisop 6yB onpunogHenuii JI. IlopTeHKoM Yepes TPUALATD POKiB4Y).

Y nonosixHii 1.6.H. P. Tekkepa, Ha iM’s1 Akagemika B. Komaposa, Bixg 27 6epesHs 1938 p., sragku
PO OpHimonoza B3araii He Oyno: akypaTHuUii Himenpb P. [ekkep mucas Tibku 1po 300702a (AMB.:
Notice on the Expedition... 1938). ¥ 3BegenHi A. Cynerimanosa (Suleimanov 2014: 10)4¢ A. [Ipy>xuHina

44 YVyacHunero 3oosoriyHoro 3arony 6yma takox JI.LK. IlopreHko, sika BifmoBifjama 3a MeTeoposoriuHi cro-
cTepe>xeHHA i konexujonyBanua (Anadyr-Chukotka... 1931: (1-2): 5). IIpo Hel 3anmummiace MiHiaTiopHa 6e3-
iMeHHa 3rajika y 6pUTaHCbKOMY IOIApHOMY XypHasi — «his wife» (zuB.: The Polar Record, January, 1934, 7:7).
45y KHI31 y4eHOTO € HOTAaTKa MOB TaKOT0-TO YMC/IA-i-POKY y MOpi 10671113y 0. BpaHresis BIOIIOBa/IN PiIKiCHO-
IO IITaxa — BEJIMKY KOHIOTY, ajie 3BaKalouy Ha faTy, AuByeTbcs J1. IlopTenko, Biomosaru ii mir Tinbku A. [Ipy-
JKUHIH, i3 KM BOHM pa3oM IIMB/M (Y TOJ e IeHb i TOJ JKe 9ac) Ha KaTepi, Jech MK 6yXT010 Pomxepca i
kocoo bpyua. I nponosxye: «Konror mbl, ogHako, He Bugenn» (Portenko 1973, 2: 111).

46 3 mocuIaHHAM Ha JOKYMEHT i3 apxiBy APAH, a came: «poup «567», Om. 1. — [I. 1., 1. 29, 51».
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Puc. 3. TlonsapHa crannisa y 6yxri Pomkepca, o. Bpan-  Puc. 4. Bup Ha o. [epanbyia 3 BeplHu Mucy YepiHr,
rerns, K. 1970-x. (Poto B. [Ipugarko-Iomina). 0. Bpanrena. 1980-1i. AxBapens B. ITpugarko-lomnina.

Fig. 3. The Rodgers Bay polar station on Wrangel  Fig. 4. A view to Herald Island from the top of Waring
Island in the late 1970s (Photo by V. Prydatko-Dolin). ~ Cape, Wrangel Island, the 1980s. Watercolor by V. Pry-
datko-Dolin.

Ha3BaHO aHamom, y ctarti I. Ypminoi (Urmina 2018: 77) — 300702 cpasHumenvroiii anamonm; J1. ITop-
TeHKa — opHumornoe. Tak 4u inakure, y komropuci 3VIH AH CCCP 3arBeppyim BUTpaTy Ha 3UMiB-
Ky JI. ITopTenka (i3 momiunukoM) Ha o. Bpanrens, y cymi 60042 py6nis¥’. € mifcTaBu BBaXkarty,
mo P. Texkep cipusas BkmodenH:o JI. [IopTeHKa y CIMCKM yYacCHUKIB, aJi)Ke Ti3Hillle I0HAK BigAA49UB
MeTPOBi, Ha3BaBIIIN ITOTO iMeHeM TiIBUT Kailpu (IMB. HIDKYeE).

UyTKM Ipo eKcIlefuLiio MOMMpPIoBaIICa He Tinbku MockBoro, JleHiHrpamoM, ane it KuesoM i...
bopopnaeBkoro. SIkach KMSHKA TOTY4MIacs 10 aKTMBHOTO HAPOJTHOTO OOrOBOpeHHH i IifikasyBaa, y
AKUI croci6 kpaie 6yo 6 BUBe3TH pelTKy MaMyTa i3 ApKTHKM 70 MOCKBM, HaIIMCABIIN CIIellia/ib-
Horo yucra y rasery «[Ipasga» (Urmina 2018: 75). Mao XxTo 3Ha€: KiHOOIIepaTOpOM B eKCIIeAuIlii Ha
o. Bpanrens 6yB gexro K. I[Incanko i3 bopogaeBku, cborogsi — JJHimponeTpoBIINHA, KU CITY>KIB
y .4. B BOXP, BHYC, BYK, I'TIV.

Mu, OCTpiB’HHM, y 1980-x, 3BMYaiTHO, IIPO YyCi feTasli JaBHbOI IPUTOAM HE SHA/IV Ta JIMIIE IIPU-
ITYCKAJIM, 10 MIIUIOCA IPO KUTA (41 KNATIB), YUi pelITKY NOIApHUKY 1930-X MOI/IM 3HAWTH, HAIIPH-
KJIaZl, Ha OCTpiBLi, y rupmi piuky Knmapk, mo y TpuaLATH KiToMeTpax Ha CXifj Bifi MOIAPHOI CTaHIIi1
«Pomxepc». (IlifcTaBoo I TAaKOr0 HAPOJZHOTO IPUIYIIEHHA OY/IO Te, 10 Ha HAIeplIiil aMepu-
KaHCBKill Mami oCcTpoBa, Tak 3BaHill «mami beppi», BukoHaHiit y 1881 p., srajanuit ocTpisenp 6yB
MO3HAYeHMIT aMePUKAHCbKIMI reofiesuctamu sk Sceleton I., TOOTO OCTpiB CKeneTiB.)

Axock y 1980-x aBTOpOBi HoBemocA mobyBaTy Ha oCTpiBIH Sceleton, anme OKpiM IZTABHMKY A TaM
Hivoro He 3HarmoB. HacripaBpi x «MaMyToBa» oA BifOyBanacs B 30BCiM iHIIN CTOPOHI, T06/IN-
3y 6yxtu CymHiBiB (Urmina 2008), 1110 y cemMu lecsATKax KiZloMeTpiB Ha 3axXifj Bifi HO/APHOI CTaHIil
«Pomxepcr. Y 1978... 1981 pokax MeHi joBenocs suMyBatn y Tiit 6yxti CymHiBiB, a BITKYy — 9acTo
OyBaTu Ha y36epexxxi. Pemtok «mamyTiB» My Tam He 3Haxopwin. llJozo JI. IlopTeHka, TO HisIKMX
fieTajiell Mpo JIOKAILil0 CKaH[a/IbHOTO «MaMOHTa», YYeHUIT He jofaBas. «MaMyT» OyB Ak 6u 1mosa
TEMOIO.

KicTky KUTIB 3pifKa 3HaXOAMIM TaKOX B iHIIMX YacTMHaX ocTpoBa. OfuH i3 MOIX 3HalloMuX
npuMyzpuBcs npuse3t y Kuis 3 0. Bpanrens unmanuii xpebenb Knuta, y3ATuil 1ecb y TYHApI, i 3a-
MoOKM ToKa3yBas itoro apysam Ha Tpoemuni (Knis). Illogo aBTopa Hapucy, To BiH HEOTHOPa30BO
3HAXOZIMB Ha OCTPOBi 3yO6m MamyTiB faneko Bif 6yxtu Cymuisis. HaBiTb cTBOpUB Jiech Ha 3axizHOMY
y30epexxoKi, Ha MiHATTI, 1[OCh Ha KIITaAT JaHAmadTHOI iHcTanALil, po3MicTuBIIM 6iBeHb MaMyTa

47 TlonsipHble uTeHus Ha negokone «Kpacuu» — 2016. 2017. B ku.: Kynvmyproe Hacnedue 8 Apxmuxe... Mam.
nayun. koud. (C. I1., 28-29. 04.2016). «ITayncen». M., 1-296.
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Ha IpuBabMMBOMY (QOHI 3axXiJHOrO y30epesxKsi OCTPOBA, BiOOPAasUBIIN MOTIM CXOXMWII CIOXKET B
axBaperi (Prydatko-Dolin 2009 a, 2011).

Ta HajuikaBimmM € Te, o0 noyyHarouy 3 2017-X pokiB y4eHi BCTaHOBWIN, 1[0 Y HiC/IAIbOO-
BMKOBY €II0Xy Ha 0. BpaHrensa MemKaay He IPOCTO MaMyTH, a Kap/IMKOBI MaMyTH, IIPENCTaBHUKA
pony Mammuthus, axi BuUMepy NpuOIN3HO 4 TUC. POKIB TOMY, IOCTPKAABIIN Bifj KyIM NPUYNH
MyTalilfHOI IPUPOAM, Y T.4. i3-3a BTpaTy 3aTHOCTY BiguyBary 3amaxu kBitiB (Fry et al. 2020). llloxo
eroxu — 1ie 6yB eHeoJIiT, yacy Tpuminbcbkoi Kynprypu! Ot 6u JI. IIopTeHKO 3AuBYBaBCsA, IPOYNTAB-
LIM [IPO TaKy 300/I0TiI0 i3 TeHETUKOIO.

ABTOpOBI BIamocs po3Bifary, 10 BIepule i3 KicTkamu MamyTa JI. IlopTeHKo NO3HaioMuUB-
cs... B YKpaiti, nut: «Ynen 3oonvoeiuroi Cexyii JI. Ilopmenko, ujo pobumo menep opHimonvoeiuHi
cnocmepexceHHs Ha 36eHU0POOUsUHIT, 3HALIUO08 HA 38eHUOPOOUsUHT KiZTbKA MAMYMOBUX KICHOK.»
(Chronicle... 1921: 29). llixaBo: 4u mepepany 110 3HaXiAKy y 3oomyseli? Tak un iHake, aje yepes
JecATh POKIB Mic/A eKcnenuii Ha o. Bpanrens, y 1949-my, /1. [lopTeHKy nomacTuao sycTpiTucs i3
[IOBHOILIIHHMMY BUKOITHMMU pelITKaMyi MaMyTa, Konu BiH odonus ekcrepguuito 3//H AH CCCP u
I'nascesmopnymu npu Coseme Munucmpos CCCP (poc.) — i3 BUBUeHHA i TpaHCIIOpTyBaHHA i3 Cu-
6ipy B Jleninrpap pemrok Taitmupcpkoro mamyTa‘s,

Icmopis 2. ABTop 3’scyBas, o JLII. (abo urenn storo poayuu?) nepepnanu B 6i6niorexy I3 HAHY
4}MasIo BifJONTKIB cTaTell, a TAKOXK KHIDKOK, XXYPHaIiB — yce 3 apTorpadaMu y4eHoro ii IpIUCcBATa-
mu. [Hopi JI. I1. mignucyBas 1i TBOpu Tax, 1o itepu JI i I sax6u cymiuanucs, 3muBanucs, Haragyo-
4y M. MO>X/IMBO depes Iie, Bi/JIIOBifHMIT BHECOK He PO3Ii3HA/IN SIK TBOPM i3 Oibniomexu [lopmenka.
OpnHax y BikinepiftHoMy Hapuci Ipo 6i6/1i0TeKy € HOTaTKa PO iCHYBaHHs HaIXOIXKEHb BiJ| «OpHITO-
nora JI. IlIoprenka» .

ABTOp BBaKae, 1110 IMOBipHO 3a mpoTeK1il [TopTenka B 6i6mioTeli iIHCTUTYTY 3’ ABUIOCS I Ty>Ke
pigKicHe IBOKHMIKKOBe BuiaHHA pesynbraTis excregunii AH CPCP B ApkTuky, y T.4. Ha 0. Bpan-
renis, paHile 3acekpeuere, a came Far North-East of the USSR... (1952: 1, 2), i3 ssxuM aBTOp L€l
cTaTTi BCTUT momparoBati y 1980-x. ¥ 1950-x o6muaBa ToMM [pyKyBaay OOMEKEHUM THPaKeM,
a Ha OOKIaJMHII KOXXHOTO IpUMipHMKA BUTVICKAIN 4iTKi iHpuBinyanpHi Homepn (ax y T'YJIALY),
BifJIOBiJHO JI0 pa/iiHCBKOI IIPaKTUKM 3aceKpedyBaHHs. Ha iHCTUTYTChbKMX mpuMipHUKax 6ymm HO-
MepH i3 epInX ecATKIB. Y CycifHiil fepKaBi, fech y MarajaHi, MO)XHa 3yCTpiTu HoMepu 1o 470-X.
(CporopHi Ha BeOCTOpiHII 6i6/MTiOTEKN € TTOCUTaHHA JIMIIIe HAa APYTUil TOM I[bOTO Iy>Ke PiIKiCHOTO
BupaHHA%. [lepumit ToMm Kynuch 3HuK y 9acu CPCP.)

Huni Ha inTepHeT-aykuionax Ha P®, 3pinka, BUCTaB/IAOTH Ha mpopax 2% Tom «Kpaitauit Cese-
po-Bocrok...», copomnuBo 3adapboByroun, Ha BCAKMI IMIEPCbKIIT BUIAIOK, 3aCTApi/INil pajsH-
cbkuit Tpu, abo MUIIYYN Te, YOTo He OYII0: «Is CTY>KOOBOTO KOPUCTYBAaHHSM».

Komn y 1980-x, roTyrounch Jo 3aXUCTy gucepTallii, aBTOp HATPaIUB y KapToTelli iHCTUTYTY Ha
3aMJIC TIPO Iii Ma/IO0 3aNUTYBaHi KHVDKKY, i IT0YaB iX po3IIyKyBaTy, TO 3’ACyBaB, 0 17 TOMy B 4n-
TaJIbHIl 3a/1i HeMae, i 30epiraroTh 1Oro YoMych y ceiidi peXkKMMHOTO Biffiny.

BignosigHmit BUCOKMII 9MH, TIOYYBLINM IO S JABHO IIpaljiol0 Ha 0. BpaHrensd, i 3Ha10 BecATepo
6inbllle, HIXK HANIMCAHO Yy TUX KHJDKKaxX, HeOXoue, ajie JO3BOJIMB IIOrOPTaTH PapuUTeT «Ha KOMiHi»,
nepes BepLATAMY BiIKPUTOTO MeTajieBoro Amuka. [purintocs yce «cdoTorpadyBaTi» y mam ATi.
CaMm >ke Ha4a/lbHUK celidy CTOSB MOPsJ i MUIbHYBaB, aby CTpalleHHi TaeMHuIi KiHns 1930-x, Ta
1e 7 Tpo APKTVKY, He IOTPAIVJIN Y IIOBIiTPs, a HOTIM y FOJIOBY BOJIETIOOHNX KUIBCbKMX HAyKOBIIB.
Hivoro TaeMHOro, K Ha MeHe, y Tiil KHIKIIi, 3BM4YaliHO, He 6y/10. [Jo TOro )k 06MaABa TOMU Majn
OIHAKOBMIT Tpy( PO «TAEMHICTb», i YoMy Tinbky 1% i3 HUX, Ipo 0. BpaHrens, peTnBMitl KUIBCHKUIA

48 TajimpIpckuit MaMOHT. Bukunenusl. 2021. ITepeBipeno 23 mucronazga 2021.

4 Bibmioreka Incturyry 3oonorii HAH Ykpainn, E-karanor: «Kpaitanit CeBepo-Boctox Corosa CCP / Akap.
Hayk CCCP, 3oon. us-1; pen. P. @. lexkep]. Vi3n-80 AH CCCP. Mocksa. Tom 2 : ®ayna u ¢propa Yykorckoro
Mmops / [pen. IT. B. Ymrakos]. 1952. 1 359. [...]». B.IL-]I. (y crcky mxepen o nporo Hapucy): Far North-East of
the USSR...
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PEXMMHMK BUPIIIMB TI036aBUTH BOJI Ta 3aMKHYTH Y ceiidi, 3ammmmnocs saragkoro. Maibke. Vimo-
BipHO, BiH HaMaraBcs OTOUNTK cebe TaiHaMy, abu BiiBigyBayi KabiHeTy, y TOMY YMC/Ti KepiBHUIITBO
iHCTUTYTY, 3Ha/M i3 AKOI BaXK/IMBOIO JIIOAMHOKI MatoTh cripasy. (Te mo o6emui TBopu JI. I[TopreHka
caMe BPaHTe/IbCbKOTrO Iepiofly He MOTPaNV/IN y IePIINil 3BIT eKCegulii, MOXKHa BBa)kaTy LIaC/Iu-
BUM 30irom o6¢cTaBuH. I1o3a >KOqHUMU CyMHiBaMy, ix 6u yTaeMHMYMIN, 3axoBanu. Ha macrs, Bifi-
noBigHi pykomycu JI.IL. HagpykyBaB yxe Ha noyarky 1970-x.)

Jlanexo He imeanbHOIO, /1A 3O TN30BAaHOTO CYCIIIbCTBA, Oy/1a icTopis miei excriepymii (i i 3Bi-
Ty). [Jo un micna ekcnepuii moTepninm Bix migo3p i penpeciit fesKi y4acHUKM Ta YIeHY IXHIX cimMert.
Harapato, 1o aBTopamu 17 Tomy 6y naneonrosnor P. [ekkep??, reonor-reomopgonor K. Mapkos?!,
MmepsnorosHasenp C. Kauypin®2, reob6oranik B. [oponkos, mikpob6ionor A. Kpucc>3. Y uncri aBropis
2ro ToMy — opHiroror Ta rigpo6ionor I. Topbynos>%. ¥ 1928 poui 6yna penpecosana H. Mapko-
Ba, cectpa> K. MapkoBa. Y 1930-x? — 3aapemroByBamu 6pata®® npyxmuuu K. Mapkosa. Cam ke
K. Mapkos 6yB i3 popunu gsopsin®’. Mepsnorosnaseupb C. Kauypun — cuH ocaByna y BifcTaBli.
Havanpauk excriennuii P. [ekkep — HiMenp. I. Jop6yno — 6par penpecoBanux Muxkonas ta Ornek-
canzpa. Byno i1 inme (quB. Hik4e). Y mocranosi npesupii AH CPCP Bix 11.11.38 nyHano, 1o exc-
IefyLis He BMKOHa/Ia CBOTO OCHOBHOTO 3aBHaHHA. [louany mykatu «Bpegniteneri». Ilameonronora
0. OpnoBa (ronoBHOTrO 3HABIIS MaMYTiB) Bi4i BUK/IMKaIM B IPOKypaTypy~8. Uepes 14 pokis micns
eKCIlenIIil 3BiT excrieniil movyany npuxosyBaru. Hapite y 1954 poui P. Iekkep He jaBaB IOCHUIIaH-
H# Ha By1acHi crarti (wo yBiimm B Far North-East... (ibid)), no onpuirogHeHoi misHile aBTOpChKOI
HacTaHOBU 3 maneoHTosnorii*. [locunanua Ha 1% ToM y ToMi 2MY 103BONMB COOi /TyIIIe HEMOKipHUIA
A. Kpncc® (niensypa poro He nomituia). Tpoe i3 gBaHafustu aBropis gpyroro Tomy Far North-
East... (ibid) He moxun O BUXORY KHVDKKY Y CBiT.

Bxxe y Hamry, 06y 3HalIOM/IAYNUCD 3 OIMCOM IOKYMEHTIB BPaHTeIbCbKOI eKCIeANIIil, JOCTYITHUX
B oHarH apxiBax PAH (Mocksa), ponp «564», aBTOp IOMITKB, 1IJ0 HAaBIIPOTY ABOX JOKYMEHTIB (i3
27) € nosHauka oniueM «Boi6bumn 7/VI.50» — ne 135-cropinkoBuii 3BiT Mep3norosHasus C. Kauy-
pina i 110-cTopinkoBmit 3BiT reomopdornora K. Mapkosa. (Jxpas y 1950-1i po3noyanu BBepcTyBaTn
y>Ke 3araianuii Buie rekkepiBcbkuii Far North-East... (ibid).)

Yac nokasas, L0 Te 3aceKpedyBaHH: Oy/10 crpaBoio MapHOM. (Tinbku-Ho o6MexeHHs: 0 06’ eMy
IIbOTO HAPUCY YTPUMYIOTb aBTOpPa Bijj OakKaHHs HaBeCTV yBeChb 3MICT 1 TOMy — sK BifIOBiab
CTapOPEeXMMHMKY 1 TaKuM sK BiH.) Ipyruit Tom 36ipky BiTbHO IIPOJAETHCS CHOTOHI Ha iHTEpHeT-
ayKIioHax. Y Mepexi Mo)xHa 3HaiiTy HaBiTh DJVU-Bepcito. Ilounnaroun gech i3 2008-x y cratsax,
KHIDKKaX, JUCePTALisiX 3 IB/SUTUCS TOCUIAHHSA Ha repimit ToM. (Y 1980-x MeHi ile He [03BOMSIN
e 3pobutn.) Orxe, nBokHIbkKa Far North-East... (ibid) e suukna. Hy a mono nepuroro tomy, To
lesIKi HayKOBIIi purajjaay orTake: mpubmmsHo 1985-x y nBopi iHcturyTy, y Knesi, Bucokuit unn
CIIa/II0BaB YMICT CBOTO ceitdy y «Oypxyiiii». Yn 6yB tam nepimit Tom Far North-East... (ibid), Hi-
XTO He 3Ha€. MaOyTh, 1110 OyB. (AfXKe KaTalI0OXKHY KapTOYKY MU B apXiBi iHCTUTYTY TaK i He 3HAIIIIIN. )

50 Robert Roman Gustav Wilhelm von Hecker, cun Theodor Eduard Woldemar von Hecker Ta Margarethe
Adele Sophie von Hecker (Erik-Amburger-Datenbank, Ausldnder im vorrevolutionédren Russland). ITepesipeno
2 Bepecus 2021.

51 batbko — K. C. Mapkos, Mmatu — M. 1. MapxkoBa (ypomxkeHa [locc, poc.).

52 Kauypun Cepreit IlerpoBuy (1898-1969). MiHcTuTyT Mep3noroBefenns um. akap. I1. V. Mensaukosa CO
PAH. Ilepesipeno 23 nmuctonapa 2021.

53 Kpucc Anaroniit €sciitopiry (1908-1984). Hapopusca B Opeci (Ykpaina), ne Memkas fo 1920 p. Bukume-
ousl. ECY.

54 Aprop MoHorpadii «IItunsr 3emm Opanna-Mocudar (1932). B excnepunii Ha 0. Bpanrens yuactu He Opas.
55 Mapkos, Koncrautnn Koncrantnnosny. Buknnennsl. 2021.

5 MyxwnHa, B. B., I. X. Kasapuna, A. K. Mapkosa. 2005. Illxona A. I1. Xyse. IIpupoda, 7: 76.

57 TIpo 110 leTa/Ib HAaIICaHO Y Hapuci npo reorpagivnmit gpaxynsrer MIY.

58 Orlov, Yu. A. 2003. The Story...

59 Texkep, P. @. 1954. Hacmasnenue 0ns uccnedosanuti no naneosxonoeuu. IIVIH. Misg. AH CCCP. M., 6: 1-39.
0 Ypomxkerenp M. Opeca (Ykpaina), KONMMIIHI 6e3NpUTyIbHNIL; Ti3Hille — BiffOMUIT y4eHWIT, fOCTITHNK ApK-
TUKM i AHTapKTUKY, 1.6.H., Tpodecop. (JuB. mpuMiTKy «53»).
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Hemae xapTouky — HeMae KHIDKKI. Boronb — 1ie ixHe, pigne. Y 1950-x y JIbBOBi peTuBuMit momiy-
HUK PeXUMHIKIB crmanyus TBopu IBana Tpyma, Muxarina boitayka Ta inmmx®!. ¥ 1980-x BigmosigHi
YJHU NPOJOBXKYBAJIV IPATUCS Y CeKPETHICTD i 60poThOY i3 8n1igHiem 3anada. Komu aBTop mpusis Ha
o. Bpanrens i3 Knesa kapry «Hukaro. CIIIA», sKy BiTbHO Ipni06aB y KHVDKKOBOMY MarasJHi fiech Ha
XpemaTuky, i moBicus ii Ha CTiHy y HAyKOBOMY Bifiii/i 3amoBigHmKa, y 6yxTi Pomkepca, To pajsH-
CbKi IPUKOPIAOHHMKM ITONPOCUNIN 11 3HATH.

Iire ofHa rapHa KHIDKKa y 6i6mioTerni iHCTUTYTY, 6e3yMOBHO IIOB’s13aHa i3 6i61ioTe4HO0 craj-
muHoto [Toprenka, — 11e TBip amepukaHcbkoro Harypanicta E. Henbcona «Nelson, Edward W. 1918.
Wild Animals of North America».

Icmopis 3. Mesi 1.6.H., npod. JI. IlopTeHko 3amam’ATaBcs TUM, 1o 3anmuiuyB y 6i6mioreni I3 HAHY
y Knesi Husky kumxox mpo Apkruky ta Janexuit Cxin. [Jnst Momogoro 3oosora 1e 6y/10 — sIK 3Ha-
VTV 3aIMCKY Y CTAapOBMHHII WAL Ha 6epe3i okeaHy. Ek30THyYHI Ha3BM MOPCHKMX NTaxiB, BUHAIL-
neni JLIL. miciia noBepHeHHA 3 0. BpaHrens, mpobymKyBanu yaBy, KIMKaI/ Y He3HAOMY Jla/lediHb.
Cepen takux Hass: U. L eleonorae Portenko (1937) — tonkonspob6a kaiipa Eneonopu, U. I heckeri
Portenko (1944) — ToHkKon3b06a Kaiipa [exkepa, C. g. tajani Portenko (1944) — 4mcTyH apKTUIHMIT
TasiHa i Tak mani. IlorpanmmBim nortiMm Ha o. BpaHrens Ta inmi pganexi ocTpoBM ApPKTHKM, aBTOP
OTPMMAaB MOXK/IMBICTh He TiNbKU NMOOAYNTY IMOPTEHKIBCbKY €K30THKY, ajie I II00yBaTu y TUX Mic-
141X, Jie 30upaB 3pasku i3 Mopdometpii 1. JIeoHis;, i HAaBiTh... TPOXM MOKPUTUKYBATH METPa, aj>Ke
Yy MOEMY pO3NOpAIKeHHI 6y10 3Ha4YHO Oiblile MOPIBHANIBHOTO MaTepiany, aHDK y Hboro. Pazom i3
TIM, aBTOp OpaB J10 yBaru re, 1o 1. J/Ieonip 6yB nepum. Bin 6yB nepinm 30010roM pogom 3 Ykpa-
iHM, AKMIT TIOYMHAB HAyKOBMII NIJIAX, Y T.4. B ADKTHUKY, illje 3a yaciB YHP, a motim, «emirpysasimn»
B PPOCP, npumypuBcs BIAIITYyBaTUCA B HEOYiKyBaHy IOMAPHY excnennuiro piBHA [Ipesupii AH
CPCP, B pesynbrati 4oro sajmimmscsA (3a BTacCHUM Oa)KaHHAM) 3MIMyBaT! Ha O. Bpanrens, y 6yxTi
Pomxepca. Lle Binbynocs y 1938/1939. MeHi Bumano >xutu-i-3uMyBarty Ha o. BpaHrens ygecsatepo
ToBIIe, YIPOOBXK 1978/1988, ToMy s IpeKpacHO VABIAIW, fe ne i Ak. Axmo JI. [TopTeHko Tinbku
MpisiB IOTPAIINTY, HAIIPUKIIAJ, Ha CYCifHii o. [epanpaa (puc. 4) i 3Mir /uie IposeTiTH HajJ HUM
pasom i3 merengapuum npotuynkom M. Kamincekmum, nHa AH-2, Ha Bucoti 2300 metpiB (Portenko
1971: 41), TO MeHi OIACTIIIO IIPOBECTH Ha 0. [epasb/ja COpOK OffMH JieHb. (A TaKOX — JIMCTYBaTUCA
i3 M. KamincpkuM.) Sk pe3ynbrat — BHAnoCs BifKpUTH ieKilbka HOBUX BUAIB y dayHi ocTpoBa (pa-
30M i3 Moim ToBapuiieM M.C.), a TaKoX HiATBepAUTU OfHe 3i cipHUX crioctepexenb E. Henbcona
(Prydatko-Dolin 2009 b), npo sixe aBTOp BIleplile BUYUTAB fAK pa3 y KHM31, 3a/IMLIeHiil y 6i6mioTeni
KMIBCBKOTO iHCTUTYTY caMe II. JIeoHigom. SIk6u y Ti, repanbaiBCcbKi poKy, aBTOP 3HAB, HACKINIbKI
cminuso JI. I1. jaBaB iMeHa «BuaM» it «IiIBUaM», TO, MO>K/IMBO, CIIOKYCUBCS 6 Ta Ha3BaB OU sKY-
HeOy/b TBApMHY KPacuBO Ta i3 mifgTekcToM — ukrainikus abo kyivensis, Ta xib6a y>xeneuics 3a JL.IT.?
Hexail y>xe TibKM BiH i 3a/IMIIa€TbCA TAKUM OT BUHATKOBUM. Hexait Ha MeTpOBi TpeHYIOTbCA Temep
MOJIEKY/IAPHi reHeTyKy, Buokpemmowun JHK TaeMHNYNX TakcoHiB, i3 KpacMBMMU iMeHaMu, BU-
Havigennmu Jleoninom OnexcanppoBuyeM. BTiM y aBTOpa BUCTAuM/IO CMINMMBOCTY Ha3BaTH OfiHE i3
nifHATh Ha ocTpoBi lepanbza Ha yecthb lenpi Kemnera, a inme — Epsappa HenbcoHna i 306pasutn
Ile Ha KapTi, y 3BiTi ekcrieaniii. Bee >k Takm aHIIienb i amepukaHelp, filicHO, Oy/Iu cepel MepLINX,
XTO CTYyIIaB Ha Jjazieky 3emato — y 1849 i 1881, BigmosigHo. ([JuBHO, 1110 HayKoOBILi He 3po6MIN e
paninre.) Xoua Hi, He ;UBHO: eroxa Oy/Ia pafITHCHKOIO i 3aMiCThb iMeH IepUIOBifKpMBaYiB Ha pajsiH-
CbKi KapTu 6e3yMHO HaHOCU/IN iMeHa MapTiilHYX [ifA4iB, AK OT Ha 0. [epanba, Ie He ciyio He BIasIo,
BUHMK MJIC MiKOSIHa, X04a TOJ BYCOKONIAPTiHUI AAAbKO HE MaB HiAKOTO BiJHOLIEHHS JJO OCTPOBA.
A60 six Bam — octposu VzBectuit LIVIK (poc.) B ApkTuii?) 3pemurroro, 3aBfsKi MOMITOBXY, OTPUMa-
HoMy y T.4. Bift JI. IlopTeHKa, aBTOp HamucaB JucepTalilo Ipo NTaxiB ocTpoBiB Bpanrens: i Iepanbppa,
i 6arato voro inmoro. He 6yn1o moxxnmmBocty 3ycrpitucs i3 JI. I1., nanpuknan, y Kuesi, B YkpaiHi,

6l Tlemencobka, O. 2021. Mucrenrso y monoHi. TBopy yKpaiHCbKOrO MMCTELTBA 3a Me>KaMu YKpainm. Padio
Cso600a. https://bit.ly/308]j74. IlepeBipeno 23 mucromaga 2021.
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3aTe MMOTIM MOIMIACTIIO HATPAIINTY Ha CTiIM YYEHOTO yKe Ha Ia/leKUX OCTPOBaX Ta y3b6epexoki Apk-
tuku. Tax i mocninkysancsa — y mpocTopi i vaci.

4. YecHoTH, Big3HaKM, MaM’ ATh, iHIIIE

KonexTnBHumit aBTop ykpainHomoBHoi «Bikinenifl» BBaxxae, 110 yueHuM omny6ikoBaHo 163 Hayko-
Bi mpani. Cxoxy undpy Hasusae I. JIrob6apcpkuii (Lyubarsky 2009: 608). Ha6pasum B GoogleScholar
IIOLIIYKOBE «IIOPTEHKO IeOHM», «portenko leonid» i «portenko leonid aleksandrovich» i .i., unray
MIBUAKO 3Halifie BeCATKY pocilicbkoMoBHMX npaub JI. Iloprenka (mmpo ykpaiHOMOBHI iHTepHeT ime
«He 3HA€»), a TAKOX TIpalfi, MepeKIajeHi aHTTiChKOIO 11 HIMEIIbKO0, Ha SIKi aKTUBHO TOCUTAI0THCS
y CBITi.

ABTOp BVACHUB, L0 YYEHMII HAaNMCAB 3HAYHO Oilblle pO3BijoK, HK «163», amke BifpisHABCA
HeJIMOBIpHOIO IparienoOHiCTIo. 3rafaitMo xo4a 6, y sAKiil KiIbKOCTH CIiIoK cekpertapioBas JLIT., me-
pebyBatoun y Knesi, y 1920-x, 1o nepeisgy Ha HaB4aHHA y MOCKBY, 260 yABiMO 00’ €MM CaMOCTilTHO
HaNJCaHMX HUM i mpeficTaBneHux B 1954 ta 1959 pokax o fpyky 3% ta 4% Tomn «IItuisr CCCP»2,
06’emoM 257 Ta 417 cTopinok — 128 Ta 179 Buais, BigoBigHO.

Cxopime 3a Bce, JLII. 6yB aBTOpOM HeKinbKOX OesiMeHHUX HOBifoMIeHb y Bronnemenv Apk-
muueckoeo uHcmumyma (poc.), mpo xix gykorcbkoi excnennuii AH CPCP, saki notim pomamics
IO CIVICKY yiTeparypu y apyriit kausi «IItumsr Yykorckoro...» (Portenko 1973: 307) sk «AHOHIM»
— 1ne «Chukotka-Anadyr ...» (1931, 12) ta «Anadyr-Chukotka...» (1933, 1-2). [lo Ha3Bu apyroro
TBOPY y4eHmit formcas: «3oonorndeckuit otpax JI. A. IlopreHko». Y nepBuHHii ny6nikanii nopi-
6HOTO CJIIOBOCITONTYYEHHS HE 6y}10. Kpim toro, JI.II. Bka3aB BifjlloBifHi, TiIbKM CBOI CTOPIHKM «4—-6»
oMbk «2-8». Baaraii, y 61o1eTeHAX APKTUYHOrO iHCTUTYTY HMOBiOM/IEHHS IIPO YyKOTCHKY €KC-
nepuiito ny6mikyBanu HeogHopaszoBo. Ha Mmoo gymky, JLIL. 6yB aBTOpoM 11 iHIIMX Ge3iMeHHNX KO-
POTKMX HOBifioMyIeHb, a came: The productive forces... (1931, 1-2: 11-12), Biological Research...
(1933, 11: 353). Moxnuso, JLIL. gonyauscs it go Hanmmcanua Chukotka expedition... (1931, 6: 102).
CporopiHi unTad Mo>ke 3HATH Li My6/IiKalil caMOCTiiIHO, CKOPUCTABIINCH LUPPOBUM apXiBOM BU-
maBHMIITBa®3. Bsarai, ui npukmagn i3 aHOHIMHICTIO He BUIIsAAIOTh K Bumnazakosi. (IIpuragaitmo
takox 36ipky Far North-East... [Kpaitauit CeBepo-Bocrok...] ibid.) OueBnpno, micnsa nepeisgy B
PP®CP, JLII. He mysxe adimryBas cBoe MOXOMKeHH i3 Ykpainnu i poboTy B cTpykTypax ypany YHP,
afi>Ke pafisiHCbKa iMIiepis, i3 monomororo BUK-OIITY-HKBC, npuckinamso crocrepirana y T.4. 3a
BUXiAUAMYU 3 YKpaiHM, HiLIITOBXyBajla N0 IPUXOBYBAHHA HAIllOHA/JIBHOCTU. AHOHIMHI myO6ikaril
MOXXYTb CBil4MTH AKILO HE IIPO NpsAME NepecililyBaHH:A, TO IPMHAMMHI IIpO FOTOBHICTb 3a4aiTucs,
IepeveKaTy, Ipo HaMip He NOTPAIUIATH 3aliBuil pas Ha odi. Taki npukiaan B icTopii coBiTchkoi 300-
7orii yxe 6ymmo4.

YdeHnit 3poOUB 3HAYHNUIT BHECOK Y BUBUEHH: 300reorpadiqHoro paitonyBanHs repuropii [Togin-
ns (Pridetkevich 2013); noBiB enHicTh payHU XpeOeTHUX HVPKYMapKUYHNUX TYHApP i HeOOXifHICTh
BupineHHs [amakTuky Ax okpemoi 3ooreorpadivnoi obmacti (Zoological Museum ... 2021). Onncas
HOBITPSHI INITHI MillIeYKV Y AesAKMX ITaXiB Ha MPUK/IaZi: KOHIOTY Ta JIIOpYKa, JoOyTux Ha UYykoTii
(1934), a Takox ropixiBku, fo6yTOI B 3akapmarrti (1947).

IlepconanbHa TepionoriyHa icTOpiA y4€HOro yBiHYa/macs 1 TVM, IO BiH HaIMcCaB KHIVDKKY IIPO
ccaBliB AHapupcbkoro kpawo (Portenko 1941). Ha itoro gects y 1956 Ta 1967 pokax HasBamm BUT
3emsepuitok — miguiio IToprenka abo Miguiio 4ykoTceKy (Sorex portenkoi), MaoBUBYEHY TBapy-
HY, BHeceHy y yepBoHMit criicok MCOII, a Tako)k BpaHTe/IbCbKOTO jieMiHra Lemmus portenkoi — ne-
minra IToprenka (Gerrie & Kennerley 2016; Beolens et al. 2009: 326).

62'Y mepefMOBax Jj0 BOX TOMIB BKa3aHo, 11]0 yci pucyHKM BuKoHama xygoxxuuis B. C. PoxxgectBeHckast (poc.).
63 Bromnerenp Apkrudeckoro mHcTutyta CCCP. 1931-1936. Ilpesupentckas 6mbmmoreka. https://bit.ly/
3nNBft0.

64 Bip mepecrifiyBaHb [TOTEPIiB TaTaHOBUTHIT YKPAIHChKUIT 300/mor B. BomsHCbkmit, sskmit 6YB BUMYIIEHMIT
myOmikyBaTy fieski cBoi cTaTTi aHOHIMHO (1epc. noBix. I. 3aropopHioka).
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Bucoxy papsHCbKy fepskaBHy Haropogy — Opoden Tpydosozo Kpacnoezo 3namenu (poc.)®,
JLIL. orpumaB 17 tpaBHA 1944 poky, BifnmoBigHO A0 ykasy, migmucanomy M. Kamininum (uur.):
«3a CaMOOTBEPXEHHYIO paboTy IO COXPAaHEHMUIO B YCIOBUAX O10Kajbl I. JIeHMHrpaga HayYHbIX 1
KY/IbTYPHBIX LIeHHOCTel B MHCTUTYTAX, My3esax 1 6ubmorekax Axagemun Hayk CCP, ABnaomuxcs
HAIMOHAMbHBIM 6oraTcTBOM cTpaHbl» (Decree of the Presidium... 1944). MaB nBi megani: 3a 06o-
pony Jlenunepaoa (1943) ta 3a dobnecmuuiit mpyo 8o epems Benukoii OmeuecmeenHoii otinvl 1941-
1945 22. (1946) (guB. Tikhonova 2018: 6175).

ITicna mecATHpiv HaMlONETIMBOTO 3HMUILEHHA YKPaiHChKOI MOBM Ta BUKPUBJIEHH: 3HaHb 3 iCTOpIi
Ykpainm, y srajlanomy 3BefieHHi 2009-X Npo ccaBliiB, BUKOHAHOMY 3aXifIHMMM KOJIeraMM, JOKTOP
Leoinid Aleksandrowitsch Portenko, «3Bu4aitHo», 6yB HasBaHmit Russian zoologist. Mo>xHa yBUTH, K
611 31MBYBaBCA y4eHUIT, HOOAYMBIIN, Y AKUI HeUyBaHUI TiOpu epeTBOPU/IOCS IIO€EfHAHHA Lii€l Ma-
Hinynanii 3 inmoro, 6iorpadivno-sikinexirtHowo, iHOMOBHOI0, a came: Russian zoologist... Russisches
Reich. Hasitp manosaui 1. E. Kymapi Akoch He TOMITIB, a CKOpillle He HaZlaB 3Ha4eHHs1, TOMY 1110
Hall y4YeHMIT Ma€ IpisBulLe i3 3aKiHUeHHAM, IPUTaMaHHUM YKpaiHCbKMM. 3BifiCM, HaBiTh Y CHOMMHI
BUBIB JlemIo 3Milnane: <...> in der ukrainischen Stadt Smela geboren. <...> russischen Ornithologen
<...> (Kumari 1974: 365). Buitno — «ukrainischen» «russischen».

Tenep, BUBUMBIIY JleCATKM JpKepernl iHpopMallii, HeBpaxoBaHi pajiiHCbKMMMI iCTOPUKAMU, MU
3HaeMo, 1o JI. IlopTeHko — ykpaiHelb 3a IMOXO/PKEHHAM, KU i3-3a HerapasfiiB Ha OaTbKiBIIV-
Hi (BUKIMKaHMX, 6€3CyMHIBHO, 61bIIOBUIIBKUM IlepeBopoToM 1917-x), Buixas 3 YHP B PPOCP.
Ilpamoro € Te, 1110 3HANTH CIIOKIN i CXOBATHUCh BijJj HACTIKIB IEPEBOPOTY 3a Me>KaMy OATbKIBIIMHY
ydeHoMy He Bhanocs. [lepebyBatoun y caMiciHbKOMY cepiii 6ibIIOBUIIBKOTO IIEPEBOPOTY, B JIeHiH-
rpazi, JLII. 6yB cepen CBifKiB «<...> nepsozo nozpoma Axademuu Hayxk CCCP (1929-1937), kozda
6vinU apecmosarvl U 3aKIIOUEHbL 6 MIOPLMbL U JIa2eps MHO2Ue Bbl0atoujuecss Oessmenu HAyKU <...>
K020a CKOHHANICA NPU CMPAHHBLX 06cmosmenvcmeax Ha Kypopme Munepanvruie Boow I1. I1. Cywkun
(1928), a <...> compyonuxu OmoeneHus OpHUMONO2UY, 6UOS 80KPY2 OOHOCHL U ApPecHbl, He MO
0CMABamvCcsi CHOKOUHBIMU 3a 8010 CYObOY», i 60IINCh TIPOBOKATOPIB, Oy/IM BUMYIIEH] HABiTh BTO-
Ty y piuni HeBa MyseitHy 36poto (daciB IIp>keBanbcbKoro), mpo 1o cBoeMy aciipanty IloramnoBy
«OUeHb CKYNo U 8 00uux «HelmpanvHolx» yepmax pacckasan J1. A. ITopmenko» (Potapov 2015: 91).
Y Tux e crorajax MOXKHa IIPOYUTATH, SK penpecysamu (mpecysamn) ime opHoro y4us I1. Cymr-
KiHa, a came Himig b. llltermana, skuit nepexxns «Kpectel», 3acimanHs B odepetu Ha bamxarmri®®,
MIOBEPHEHHH Y IiBHIYHY CTO/INIIIO, HOBI IIOHEBipAHHA, IIOKM 32 HHOTO He cka3as ¢/10Bo L. [Tanmanin®.
[Tomix opkposens P. [loTanosa posnizHaemo it Te, mo JL.II. 6yB cepen HeBimbHMX CBigKiB GaraTbox
ApaMaTUYHMX IO/l i Mir MOpiBHIOBATY, HANIPYK/IA/L, MaiKe ofHaKoBi gosi Himus [lItermana (y Jle-
Hinrpapi) i ppaniysa-uimips Mapnemans (y Kuesi). A6o, pororpadyrounce pasom i3 PopmosoBum
ta [enitHepoM y 1923 p. — doro 1, BiH, BiporifiHO, IpOIOBKYBaB KOHTAKTYBATH i3 HUMIL, a/Ie TOYHO
He Mir 3HaTV TOfi, o y 1955-My 11i ;Bo€ 6ymyTh irypaHTaMy CpaBy IIPO «INCT TPhOXcoT». Hemae
qucna TuM TofiaM. VimosipHo, y Jleninrpai, JLIL. 4yB i mpo macmrabHi perpecii mozo reodisukis
Ta noyApHKKiB (auB. Prydatko-Dolin 2020). Moxe HaBiTb BifjaB po perpecoBaHoro y 1937 ykpain-
151, reomopdonora M. IBanuuyka, skuit 14 micsilis 4ecHo BifnpaioBas Ha 3emi Opanua-lMocuda.
He mir He 3HaTK IIpo OpHiTosora i rigpobionora I. op6ynosa (3VIH, AHVN®S), 6patu sikoro 6ynmm
penpecoBaHi. Mir 4yty npo «CrnpaBy cnaBicTiB» y 1933-My, y KOTpiit mocTpaxpas y T.4. B. Bep-
HazicpKumit, sikoro JI.II. sHaB ocobucTo, ime 3 vaciB pob6otu B Ykpaiui. [Ipo moni aBTopis 36ipku Far
North-East... (1952), mu Bxe sragyBam. Mo>kHa HaBiTh He cyMHiBatucs, mo JI.II. koHTakTyBaB i3

65 VieThcst IpO TPeTilt pisHOBU/ HATOPOAM, a came «IlofBecHoit. Bonboit oBan. 1943 — Had. 1950-x».

66 O. Tuxonosa (Tikhonova 2018: 6175) yrounna, 1o 1e 6y1o B «[>xenbrypaHre B genbre pexu Vinu Ha Basn-
Xaue.

67’y WikipediA Ta Bikinenifl € sragyBants mpo yuacts 1. ITananina y «YepBoHOMY Tepopi».

68 1o 1958 poKy — «ApKTU4YeCKuit HayyHO-1ccnenoBarenbckuit vHCTUTyT (AHVI)», micns 1958 (i jo cvorop-
Hi) — «ApKTUYeCKUII ¥ aHTapPKTUYeCKUII HayYHO-UCC/IeROoBaTeNbCkuil MHCTUTYT (AAHUIN)».
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HeAKVMH TepOsIMU-YeTIOCKiHIIAMMY, OTiM penpecoBaHnuMu. Hampukimag — i3 BifoMUM 300710roM
JI. Binononbcpkum®. (Y pisHi pokn obupasa nonsapHuky npamosamu B AHUM (poc.), 6yBanu Ha
Hogiit 3emiti, a Takoxx Ha Kypurcpkiit koci.)

Komu crarTs yxe Oyna 3BepcraHa, 1. JIlogMmia Hammcana MeHi, o Harpanwmia y 6i6mioreni 13
HAHY Ha fiexinbKa ex3eMIIApiB yaconucy « Tpyaspr ApkTudeckoro MHCTUTYTa». (Imie ogHa BigHaii-
JleHa HaMM 4acTMHaA 3i6paHHA, nepenaHoro y Kuis pognnoro Iloprenkis.) Cepen nmpumipHukis —
iBa ek3eMIULApu T. IV 3a 1932 p., B ikoMy JieHiHTpazaui onyonikysany mparo I. Topoynosa «[ITuiisl
3emmn @panna-Mocuda». Opue 3 exseMIApiB «[ITnIpL...» IPONMIIOB Yepe3 MATITypHY MaiicTep-
HIO JI BUITIAJAB SIK OKpeMa KHIDKKA, @ TAaKOXX MaB Ha TUTYILI gapuy: «MHozoysaxcaemomy J/leonudy
Anexcanoposuuy ITopmerxo om asmopa. 25.1X.32». B cepepyai — cnifgy po60oTH i3 TBOpOM, 4epBo-
HoosiBLeBi To3Hauku. Ha momaTok, y T. IX mpanp ApKTU4HOro iHCTUTYTY 3a 1934 pik My 3HaIIIN
crartio JI. Binononbcepkoro «K opHurodayse AHasbipckoro kpas» i3 nepenmosoto JI. Iloprenka, sie
BiH 3a3Ha4MB, IO 3a 3rOA0I0 BiNONONbCHKOrO 3pOOMB AesIKi KOPMCHI BUIIPAB/ICHH.

B yxpainomoBHOMY BikiHapuci nipo JI. IlopTeHKa HanmcaHo MOB y4eHMI1 «opraHisysaB bionoriu-
Hy craHuito 3IH AH CPCP na Kyprucbkiit koci». M’siko Kaxyuu, Lie € mepebinpieHHAM. PajsHcbKa
OpHiToONIOTiYHa cTaHIiA 3’ ABMTacs Ha Kypuichbkiit Koci ik crafiiyHa Bij HiMeI[bKoi 3aBJAKN ITOTYX-
Hilt epepicTopii: Johannes Thienemann’? > Vogelwarte Rossitten (1901) > Ulmenhorst («Ynpmen-
xopcT») > «Ppi6aunit» (1956) > «Ppunrmwmia» (1962). CeigkoM mogiit 6ys, 30kpema, B. ITaeBcbknmit
(Paevsky 2011). Bin 3anumus Habararo 6inbine migxopamux crorafis mpo JI. bitononbcbkoro, anix
npo JI. Iloprenka’!l. ¥ cBoix 3anmckax opHitonor E. Kymapi Hasusas JI. IlopTenka nuiie nepumm
KypaTtopoM cTaHIil: «der erste Kurator dieser Station» (Kumari 1976: 367).

B ykpainomoBHiii Bikinepii € i1 Take (unr.): «Yumarno sycuns [J1.I1.] moxnas o opranisarnii 3oosmo-
TiYHOI rpymu iHCTUTYTY 6ionoriunnx npo6aem niBHoui [laekocXifHOro HayKOBOro LeHTPY AKajie-
mii Hayk». To6To — VMIBIIC IBO PAH (Maragan). Ane x VIBIIC IBO PAH 6yB ctBOopennit y 1972 p.
Inura cripasa, mo nigsanuuu VIBIIC IBO PAH 6ynu 3aknaneni y 1968-my, konn y cknazi «Cesepo-
Bocrounoro kommaekcaoro HVMM (CBKHMNM) CO AH CCCP» crBopumm «OT/en 61omornaecknx
npo6nem CeBepar. OfHak B icTopuuHOMY 3BefieHHi Ha 1110 Temy (Kashin 2002) npizue JI. [TopTen-
Ka Mara/laHIlii BHOCATD He Y CIIMCOK CTBOPIOBaviB «3o00oriunoi rpym» VIBIIC, a y crincok BigomMux
TOCIiTHMKIB, YMil BHECOK y BUBUYeHHA [liBHOUI, 6escyMHiBHo, 6yB BarOMIM.

Y4HAMY 061apOBaHOTO IPUPOAHIKA Oy AK BiToMi MOCKBIYI, TaK i fanekocxiguuku i3 PPOCP,
3okpema (poc.): A. A. Kumunuckmit, @. Yepuasckuii, A. Kpeumap, P. [lotanos Ta in. (Andreev
2018: 360). Jlirepu «A. A.» aBTOp oAaB Ao npisBuia KuiyHcbKkoro’? He BUNAIKOBO: Ta/IAHOBY-
TIit yaeHnit 0yB cuHoM ykpainus 3 Kiposorpagumun — A. C. KummHcbkoro, iHXeHepa, «BOpora
Hapoxy», posctpinsaHoro y 1938 p. y I'YJIALY, i motim peabinitoBanoro y 1956 p.”3. Ilpo 1e «Ha Tiit
CTOPOHi» He M0O/IATH 3rajlyBaTH.

69 ABTOp TeX 3ycTpidaBcst i po3mosiiasi i3 JLBinomonsckum — y Knesi, 1978-x, y kabineti npod. M. Boin-
crBeHcbkoro (I3 HAHY).

70 Teil, I, Von Prof. Dr. J. Thienemann. 1912. XI. Jahresbericht (1911) der Yogelwarte Rossitten der Deutschen
Ornithologisehen Gesellsehaft. Journal of Ornithology, 07 Vol. 60; Iss. 3.

71 B. ITaeBcokmit (Paevsky 2011) sragyBas, o y 1956 p. komicis AH CPCP, o ckiazy sikoi BXOFUIN ¥ OPHITO-
JIOIM 300iHCTUTYTY, BiiBifia/m Kocy, abu BUBYUTYU IIMTaHHA IIPO 3aCHYBaHHA TaM PajsAHCHKOI OpHiTOCTaHLil
3aMiCTh HIMEI[bKOI, ajle «BbIpasuia OO/IbIIOe COMHEHVE B BO3MOKHOCTH HAJIXKVMBAHMs IIOTHOLIEHHON Hay-
YHOJI aKTVBHOCTH, MCXO/s1 U3 OBITOBBIX YC/IOBUIE CAMOTO IOCE/IKa», HATOMICTb «M TO/BKO bemonompekmit <...>
3asABIIL, 4TO OepeTcs Bce ynaauTh». Ha BeOcTopinni HanjonanbHoro napky «Kypuickas koca» (P®), BkasaHo,
o JI. Binononbckuit 6yB 3aCHOBHMKOM i mepiunm gupekropoM cranmii. Sk muie B. ITaeBcokmit (Paevsky
2011), y >xoBTHI 1958 pOoKy Ha CTaHIil0 BIeplie MpuOyIM «MacTUTbIe» MOCKOBCbKI OPHITOMIOTH Y CYIPOBO-
IKEHHI «M3BeCTHOTO 3MHOBCKOTO OpHMTONOra podeccopa Jleonua [TopreHko» Ta iHIINX.

72y 3Bepenni I. JIrob6apcekoro (Lyubarsky 2006: 546) e criorag mpo A. A. Kumnucsxkoro: «Ilocre 6ecen ¢ ITop-
TEHKO Hayasl pa3pabaTbiBaTh Kay3ajabHYI0 opHKUTOreorpaduio (mmo npumepy IIopTeHKo), HO B 9KOIOTMYECKOM
aCIeKTe.».

73 Kniunckuit Anexcanpp Cemenosud. «becemepTHbiit 6apak». https://bit.ly/310XQKkO0. Ilepesipeno 5 BepecHst
2021.
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He nuBHo, 1m0 3Hatoun, sikumu Metopamu fie HKBC, i mjo HacnipaBzi siBisie co6010 mogoxepcbKka
cucrema, JLIL. hakTIYHO He 3a/MNINNB HiAKMX «YKPATHCBKUX» CTiJIiB y CTIOMMHAX THX, XTO ITPAIIOBAB
nopsp i3 HuM — y Mocksi, Jleninrpapi, Anagupi Tomo. /leonin OnekcaHapoBNY 3aHYpIOBaB cebe
i3 ro/1I0BOIO B HayKy §I 3a/MIIaB iHIII CTifgy, 30KpeMa, y cucteMaTtuni. Y 3efeHHi B. Ilaescpkoro
(Paevsky 2018) monmo erumororii nraxiB IlajeapkTuky MO>XKHa HapaxyBaT! IO COPOKa BUJIIB-Ta-
HiBU/IB NTaxiB oMmMcyBaHH:A kKX 6yB npudetHuit JI. Iloprenko. Cepen HuX — «IifiBuy», Ha3BaHi
Ha yecTb b. [lITermana, M. Mensbipa, P. [exkepa, I1.-C. ITannaca, €. Kosnosoi’4, uykui TasHa, HeBifo-
Mmoi (JHHBL, poc) Ta iH., a Takox cBo€l gouku (Emionopn), ixa Hapoawuacsa Ha Kopa6i y bepunaroso-
My Mopi’?, cBoei apyxuan (JIixii), a Takoxx camoro cebe. Y inmomy macmrabHomy 3eenHi (Koblik
& Archipov 2014) 3HaxoAMMO, 110 Y TAKOMY IITYYHOMY, ajIe TPAHAIi0O3HOMY 00 €KTi-IIpOCTOpi fAK
«payna ntur crpan CesepHoit EBpasun B rpanniax 6sismero CCCP», JI. Iloprenko BuriAgis it
omnucas (= ylerajyiisyBaB) /iBa BUU — 6i64APUK CAXANIHCOKULL 1 6i6¢csAHKA MOH20nbcKka’®. HasBu ipu-
sxunucs. [Ipu npomy, y 6iHapHOMY iMeHi OCTaHHBOTO BUALY 6a4MIMO 3TafIKy Ipo HOApY>xKsA [TopTeH-
KiB — «lydiae» Ta «Portenko». Illofo ccaB1iB, TO K MM BXe 3ragyBam, ydeHumu [Janexoro Cxony,
a (aKTUYHO J10T0 yuHAMY, Ha YecTb JI.II. HasBanm Mipnigio i meminra.

Otpenenne opuauronorvu 3VIH PAH?7 i cboropui sragye mpo Te, mo JL.IToprenxo i E. Hltpese-
MaH Oy/M 3aCHOBHUKAMI IIOTY>KHOTO 6araTOKHIIOKS «AT/Iac pacIpOCTPaHeHN MaTeapKTUYeCKIX
oty 1960-1992 pokis. (ITounHaroun 3 1989 poky kuiBcpkuit 3oomor B.M.J/lockoT1’8 6yB ofHuM 3i
criBaBTOpiB BUfjaHH:A.) OfHAaK, opuriHaIbHa Ha3Ba TBOpYy — Lie Atlas der Verbreitung palaearktischer
Vogel. Ynpomosx 1960-2003 pp. y bepnini 6yn0 HagpykoBano 20 36ipok Himerpkolo. (3Bincy, mo-
CU/IaHHS Ha Ha4e6TO pOCiiichKOMOBHMII «AT/IaC paCIpOCTPaHeHN a/leapKTUYeCKIUX ITHUI» € Hello-
peurnM.) o 1987 p. BKIIOYHO BUAABI 3aCBiffdyBamy Ha TUTY/IbHIi cTopinui aBropcTBo E. IlITpes-
maHa Ta JI. A. IToprenka. I[ToTiM aBTOPCHbKMIT KOMEKTUB 3MiHMBCS, ae BUAABI 30eper/i Ha TUTY-
Ji TTaM ATKY TpO 3acHOBHUKIB: «Begriindet von E. STRESEMANN, Berlin, und L. A. PORTENKO,
Leningrad». CboropHi 11eil yHiKa/IbHMIT aT/Iac € JOCTYIHIM OHJIAH"®.

3a cnoragom neninrpazns B. ITaescpkoro (Paevsky 2001)%, JI. Tloprenko 6yB y uncri «3BeIHBIX
yueHnkoB» bianki-Cymikina-Tyrapinosa. Maraganens O. AHfipeeB npurajysas, mo Taxi gk JI. ITop-
TEHKO «y>Ke IIPJ >KM3HM CTamm Knaccukamm» (Anppees 2018: 361).

Y 6i6mioreni I3 HAHY My s3Hainum ynMano KHIDKOK, nigmucanux i JLIT. Bigomumu yuenn-
mu: M. lllapnemanem («/Jopozomy Jleonioy Onexcanoposuuy...»)31, O. KicrakiBcpkum, I. [lemeHTbE-
BuM, M. ImagxoBum, €. Cnanren6eprom, 0. IcakoBum, A. CyainoBcbkolo Ta iHImMMMU. Y IpUCBATI
Axap. I ITigontiuky y4ennit 3asnaums: «/Jopozomy 3emasKy...». YKnagadaMm yKpaiHOMOBHOI BiKire-
nii JI. IToprenko BIMcaHMil y nepestik HayKoBLiB HallioHa/IbHOrO HayKOBO-IPUPOZHNYOTO MY3€I0
HAH VYxpainnd2. ®otonoprper JI. Iloprenka (vacis 3VIH AH CCCP# ta AHMM AH CCCP — poc.)

74 niBoutsi — E. [Tymxkapésa (poc.) — gus. «}Ocymosa, T.J. 2010. B cBo6ognom nornete. E. B. Koznosa —
yJeHBIil, Ty TeleCTBeHHNIIA, >keHa. Hayka monodas, 30 MapTa, 31 (1): 1-15».

7> B. TTaeBckwit (gmB.: Paevsky 2018: 142).

76 Caxanuuckas neHouka — Phylloscopus borealoides [tenellipes] Portenko, 1950; MoHronbckast OBCsIHKa —
Schoeniclus lydiae [pallasi] (Portenko, 1929).

7706 Otpenenunu (c cepenuupt XX o Havama XXI Bexa). 2022. https://bit.ly/3rpU73f. Ilepesipero 5 BepecHs
2021.

78 Jlocxot, B.M. 2019. ABTob6iorpacdiunmit Hapuc. Y kH.: 36ipHuk npayp 3oonoziurozo ... HHIIM HAHY, Kuis,
50: 78-80.

79 Atlas der Verbreitung palaearktischer Vogel. Jetanbhime: https://bit.ly/3Hppu3v. IlepeBipeHo 5 BepecHs
2021.

80 JTaeckuii, B. A. 2001. IItunenoBsl or Hayku. Bocmommuanmua xypuickoro opamronora. C.-I1., 1-148.
[Paevsky... 2001].

81 TTigmic Bignaitimos L. 3aropoguiok. [laroBano 20.X.1921.

82 Haykosui HanjionanpHoro HaykoBo-mpupogairdoro mysero HAH Yipainn. Bixinenif. 2021. ITepesipeno 3
moToro 2022.

83 TTicna 1931 poky 3akmajy oTpuMaB HasBy «3oonormdeckuii uHctutyT AH CCCP», poc. Cporopgui — 3o0o10-
rudecknit ”HCTUTYT Poccuiickoit akagemun Hayk (3/1H PAH), poc.
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PO3MillleHO Ha ITAHHO Y XO/Ti KMiBCHbKOTO HaYKOBO-TIPUPOJHIYOTO MY3€l0, Cepel 300paskeHb BUAT-
HMX HayKoBIiB Ykpainu. [Tam’aTe ipo JI. [TopTeHka BIIaHOBaHO y 6araTbox HayKOBUX IMyO/miKaIiax
B YKpaiHi Ta 3a ii MeXXaMI.

Ioosaxu

YkpaiHcbka npupopooxoponHa rpyna (YIIT), ii kepiBuuk, O. Bacuarok Ta He6aigyxi rpomans-
HY, 3HAMIUIM 4ac i cumm 7 cTBopwin aHTacTUuHy 30ipky «Ackanis-Hosa. Aurtonoris... (1845-
1945)», y ceMn ToMax, y sKill aBTOp 3HailIIoOB ynMao 3a0ytux ¢axkris i3 >xurts JI. O. IToprenka,
i 6e3 yoro y posBinii He mpo3Byyana 6 go6a YHP. JlyraHuaHUH-KVMAHUH, IPOCBITHNK, HAYKOBEIb
I. 3aropopsiok iHilitoBaB cTBOpeHHs 1€l po3Bifku npo IlopreHka, MoAiMMBCA MOCUTAHHAMY Ha
B/Iy4Hi nmy6ikauii, 3okpema, npo Y3T, Y3)K. [onoBHe — mosHaitoMus 3i 3HaBUMHeI0 6i6mioTeuHO1
cripaBy, 36epirauyxoro 3abyTux cekperis 6i6niorexkn I3 HAHY (Kuis) . JI. JlacTikoBO0, 4mit BHECOK
y po3Binky 6yB BimuyTHUM. Pasom i3 m. JIrogmunoro mu Bigmykamu y Knesi «[Topaganx» (1918),
apredaxT i3 neyarkoro 6i6niorekn YHP, e 6yB HagpyKoBaHMit OAMH i3 HaliNepIIX yKpalHOMOBHIX
TeKkcTiB JI. IlopTenka. KpacHo fsKkylo Komeram 3a y4acTb i JOIIOMOTY.
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abstract

The aim of the study was the taxonomic, morphological, eco-
logical and stratigraphic characterization of marine inverte-
brate groups from the localities of Wiek and Wysoka (Krakow-
Czestochowa Upland) and Gniezdziska (Sw1f;tokrzysk1e Moun-
tains). All of these three localities were unused quarries where
limestone was once mined. The material consisted of a total of
756 fossils collected by the author from the studied sites or con-
stituting part of the collections of the Department of Vertebrate
Ecology and Palaeontology at the University of Environmental
and Life Sciences in Wroctaw. When describing and marking the
fossils, attention was paid to the state of preservation, morphol-
ogy, size, shape and the presence of structures characteristic of a
given taxon. Among the studied material were fossils of gastro-
pods, bivalves, ammonites, belemnites, and brachiopods. These
organisms were found in upper Callovian (Middle Jurassic) and
Oxfordian (Upper Jurassic) sediments and are approximately
157.3-166.1 million years old. Different groups of invertebrates
dominated in the material collections from individual sites.
Among the fossils from the Wiek quarry, the most numerous
were brachiopods, the material from the Wysoka locality was
dominated by ammonites, and the most numerous group in the
collection from the Gniezdziska quarry were belemnites. In to-
tal, 18 genera belonging to 13 families were recorded. The most
numerous group among the studied fossils were Ammonitida,
mostly represented by the genus Perisphinctes. In the collection
from the Wysoka quarry, a single ammonite shell belonging to
the genus Horioceras was recorded, which has not been recorded
at this site so far. Among the collected ammonites, the genera
Cardioceras, Lissoceratoides, and Trimarginites were also dis-
tinguished. The most diverse group among the collected fossils
were brachiopods, of which eight genera were recorded: Lacuno-
sella, Septaliphoria, Epithyris, Juralina, Loboidothyris, Sellithyris,
Zeillerina, and Terebratulina. The studied material also revealed
the presence of one genus of gastropods — Nerinea, two genera
of bivalves — Lima and Posidonia, and two general of belem-
nites — Belemnopsis and Hibolites. These organisms inhabited
the shallow and warm shelf sea that covered a large area of pres-
ent territory of Poland during the Jurassic period.

© 2021 S. Wszelaki; Published by the National Museum of Natural History, NAS of Ukraine on behalf of
GEOe&BIO. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
provided the original work is properly cited.
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Monrocku Ta 6paxiononu Bepxuboro Kemosero Ta
Oxcdopny 3 BuOpanux micup KpakiBcbko-UeHCTOXOBCHKOT
BUCOYMHU Ta CBeHTOKMNChKUX rip Ilonpmri

CebOactsan Bmenaxki

Pesrome. B po6oTi mopani pe3yabrati TaKCOHOMIYHOI, MOP(OIOTiYHOI, eKONOriyHOoI Ta cTpaTurpadivHoi
XapaKTEePUCTUKN MOPCHKUX Ge3xpebeTHrX 3 MicuesHaxomkeHb Bek Ta Bucoka (FOpa Kpakoscpko-UeH-
cToxoBcbKa) Ta [Hespzicka (CBenTokumchki ropu) B Ilompii. 3apas Bci jocmifyKeHi Miclie3HaXO)KeHHS
€ BUPOOIeHNMY KapepaMu Jie KONMCh JoOyBamy BanHAK. PemTky opranismis 6ynu 3HalifeHi y Bigkmagax
Bepxuboro Kenosero (Cepennsa IOpa) ta Oxcdopny (Bepxua FOpa) Ta matorh Bik B Mexax Big 157,3 o
166,1 M pokiB. Marepian HaniuyBaB 756 CKaM sHI/IOCTeit, 316paHNX aBTOPOM 3 BUBYEHMX MiCI[e3HAXO-
IDKeHb Ta 3 KoeK il Binniny exonorii xpebeTHux Ta maneonrosorii [lpupogHnyoro yaiBepcutety y Bpou-
naBi. PemTky opraniamis 6y BiflpenapoBaHi Ta 10 MOXX/IMBOCTI BU3HaYeHi o piBHA ponis. [Tpu onuci
Ta MapKyBaHHI CKaM SIHITIOCTel 3BepTaIN yBary Ha CTaH 36epexXeHoCTi, po3Mipu Ta Mopdosoriuny 6ymoBy,
a TAKOXX HAasABHICTb O3HAK, XapaKTEPHUX J/I JAHOTrO TaKCOHY. IToflano KinbKicHi Ta AKiCHi XapaKTepucTu-
KU TIPeCTaBHMKIB TAKMX TAKCOHIB SIK MOJIOCKM (paBIMKH, aMOHiTH, 6eneMHiTH) Ta 6paxionopu. Beboro
6y1o Bu3HadeHo 18 popi, Aki Hanmexamu 1o 13 poguu. Cepep, ckaM AHIIOCTeN! 3 Miclle3HaXO/pKeHHA Bek
Opaxiononnu 6y HalfuMCIeHHIIINMY, y MaTepiai 3 Bicoka nepesayann aMoHiTH, a GeneMHiTH O6ymu o-
MiHy04MMM B Miclje3Haxo/pkeHHi [He3asicbka. 3a KilbKicTIO pelITok MmepeBaXkaay aMOHITH, cepeli AKUX
pin Perisphinctes 6yB nominylounM. Y Kosnekuii 3 kap’epy Bucoka Brepiie i 1poro micus 6ymo 3agikco-
BaHO YepemaInKy aMoHita pogy Horioceras. Takoxx 6ynu sHatineni Bunu ponis Cardioceras, Lissoceratoides
i Trimarginites. HatpisHoMaHITHIIIIO0 Ipymoio ceper 316paHux ckam stHinocTer 6ym 6paxionony, AKux
Bu3HayeHo 8 popis: Lacunosella, Septaliphoria, Epithyris, Juralina, Loboidothyris, Sellithyris, Zeillerina
i Terebratulina. Y mocnmifxeHoMy Matepiali TakoX OyIu BUABJIEHI: OOVMH pif 4epeBOHOTMX MOJIOCKIB —
Nerinea, iBa popyt fBOCTY/IKOBUX MOMIOCKIB Lima i Posidonia 1 nBa popgu 6enemuiris Belemnopsis i Hibolites
OxapakTepusoBaHe 0iOLeHOTHYHE YIPYIIYBAHHA OPraHi3MiB iCHYBaJI0 B MiTKOBOJHOMY i TEIZIOMY MOp-
CbKOMY 1e/1b(i, OXOIUIIOI0YM 3HAYHY TEPUTOPIiI0 cydacHOoI ITo/blii B I0pchKmii mepio.

KnovoBi cnosa: Bbpaxiononu, Kenoseit, IOpa Kpakiscbko-UencToxoBcbka, Momocky, Okcdops, ropu
CBEHTOKIINCDKI

Appeca s 38 a3Ky: CebacTas Buemnsaxi; Incruryt 6ionorii goskia, [Tpupopumymit yHiBepcuteT y Bpou-
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Introduction

Study of extinct taxa, including on the basis of their remains, enables the reconstruction of pos-
sible biocoenotic relations in biocoenoses, of which these taxa were an inseparable part. They also
play a key role in stratigraphy, that is, in determining the geological age of the rocks and sediments
from which they originate. Numerous studies have been conducted in Poland, thanks to which the
stratigraphy of most of the sites from which the fossil material was obtained was determined. How-
ever, there are fewer works that would focus specifically on the taxonomic analysis of specimens from
discovered palaeontological sites. Some of these sites have been well described in terms of their fossil
fauna, but some are yet to be developed.

This work focuses on the description of the fossil material from three sites: the Wiek cement
plant quarry in Ogrodzieniec (Slaskie Voivodeship), the quarry in the village of Wysoka (Slaskie
Voivodeship) and the quarry in the village of Gniezdziska (Swietokrzyskie Voivodeship). The first
two sites represent the area of the Krakéw-Czestochowa Upland, and the third site belongs to the
Swietokrzyskie Mountains. Both the Krakéw-Czestochowa Upland and the Swietokrzyskie Moun-
tains are pieces of Jurassic sediments, representing the so-called non-Carpathian area (Mizerski &
Orfowski 2017). During the Jurassic period, this area was largely covered by the Danish-Polish basin,
which was part of the epicontinental basin, in which the conditions (shallow depth, sufficiently high
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temperature) allowed the development of a biocenosis with fauna of ammonites, belemnites, brachio-
pods, bivalves, gastropods, and sponges (Mizerski & Orfowski 2017). All localities examined in the
work represent the period of the turn of the Middle and Late Jurassic (upper Callovian and Oxford-
ian), which is 166.1-157.3 million years (ICS 2020).

Ammonites, brachiopods, and belemnites dominate among the collected invertebrate remains.
They lived in a warm sea, which was part of the epicontinental basin, covering most of Poland during
the Jurassic period (Mizerski & Orlowski 2017).

The Wysoka quarry has previously been investigated, on the basis of other material, in terms of
the taxonomic and morphological characteristics of the specimens there (Kieryluk 2013). Wiek and
Wysoka quarries have been thoroughly described in terms of their geomorphology and practical use
in tourism and recreation (Majgier et al. 2010; Skreczko & Wolny 2014). The geological profile of
the Wiek quarry was also created on the basis of the found ammonite remains (Matyja & Glowniak
2003). The exact structure of the Gniezdziska quarry is also known (Konon & Mastella 2001). The
stratigraphy of the sites and sediments on which the sites are located has already been defined, mainly
as Oxfordian, which is the Late Jurassic (Malinowska 1968).

The aim of the study is a taxonomic, morpho-ecological, and stratigraphic characterization of
groups of marine invertebrates from the Jurassic localities of Wiek and Wysoka (Krakéw-Czestochowa
Upland) and Gniezdziska (Swietokrzyskie Mountains).

Geomorphology and Geology of the Research Area
The Wiek quarry in Ogrodzieniec

The Wiek quarry is located in Ogrodzieniec (Silesia Province, Zawiercie County) (Fig. 1). It be-
longed to the Wiek cement plant, which fell out of use in the 1990s (Skata & Hetnat 2007). Ogrodzie-
niec is part of the Krakéw-Czestochowa Upland (Krakéw-Wielun Upland), belonging to the Silesian-

Id | Locality Stratigraphic range
3 | Gnieldziska | Callovian-Oxfordian
1 |Wiek Upper Callovian-Middle Oxfordian
Lower Oxfordian-Middle Oxfordian

%

Fig. 1. Localities of the studied sites.
Puc. 1. PosramyBaHH:A JOCTi[KEHUX MiCIle3HAXO/I)KEHb.
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Krakéw monocline (Mizerski 2014). At the beginning of the Late Jurassic, the epicontinental basin
reached its maximum extent, covering areas of the Krakéw-Wielun Upland (Mizerski & Ortowski
2017). At the end of the Jurassic, there were upward movements that contributed greatly to the retreat
of the sea from these areas (Michalik 1974). The remains of dead marine organisms, whose shells
were rich in calcium carbonate, formed numerous carbonate deposits in the late Jurassic period in the
form of limestones and marls, in which the remains of these animals have been preserved (Mizerski
& Ortowski 2017).

The Wiek quarry is located at an altitude of about 420-440 m above sea level (Fig. 2). It is a single-
level and extensive single-section excavation with a wall height up to 20 m (Majgier et al. 2010). The
quarry is located on glauconite sandy limestones, dated to the upper Callovian and lower and middle
Oxfordian (Matyja & Glowniak 2003; Skreczko & Wolny 2014). Clay marls and thin-bedded marly
limestones with a thickness of 3.30 m are the oldest sediments in the Wiek quarry and represent the
lower Oxfordian (Matyja & Glowniak 2003). The middle Oxfordian consists of thick-fledged Za-
wodzia limestones and limestones from the Jasna Goéra layer, whose common thickness is about 25
m (Matyja & Glowniak 2003). Ammonites, brachiopods, and silica sponges are common in these
rocks. The quarry in Ogrodzieniec is the largest outcrop within the Lower Silesian Industrial District
(Skreczko & Wolny 2014).

Wysoka quarry

The Wysoka quarry is located in the village of Wysoka (Silesia Province, Zawiercie County) (Fig. 2).
Similarly to the Wiek quarry, it belongs to the area of Krakow-Cz¢stochowa Upland. In the quarry
profile, there are marly limestones, medium and thick-bed limestones, as well as massive limestones
in which the remains of ammonites, brachiopods, bivalves, and sponges are preserved (Poulsen 1995;
Skreczko & Wolny 2014). The sediments from Wysoka represent the lower and middle Oxfordian
(Kieryluk 2013). Among the lower Oxfordian sediments, there are sponge limestones belonging to
the Jasna Goéra layers (Kieryluk 2013). The middle Oxfordian includes plate limestones with marly
inserts, as well as bioherms and sponge biostromes (Kieryluk 2013). Contrary to the Wiek quarry in
Ogrodzieniec, in the Wysoka quarry there are currently no sediments from the highest Callovian,
although they were previously present in the quarry in the form of limestones with ferruginous ooids
(Kieryluk 2013).

Gniezdziska quarry

The Gniezdziska quarry is located in the village of Gniezdziska (Swietokrzyskie Province, Kielce
County) (Fig. 2). Gniezdziska belongs to the Mesozoic margin of the Swietokrzyskie Mountains,
which belongs to the Szydtowiec segment (Mizerski 2014). During the Jurassic period, the area of the
Swietokrzyskie Mountains, like the area of the Krakéw-Czestochowa Upland, was covered with an
epicontinental basin (Mizerski & Ortowski 2017). The Mesozoic edge of the Swietokrzyskie Moun-
tains is divided into north-east and south-west, to which the Gniezdziska quarry belongs. The sedi-
ments of the south-west wing of the Swic—;tokrzyskie Mountains, from the Late Jurassic period, in-
clude, among others limestones, marls, claystones and sandstones (Mizerski 2014).

The Gniezdziska quarry is currently out of use as a limestone extraction facility (Fig. 3). The
quarry profile is formed by yellowish limestone, representing the Callovian, as well as thin-bedded
white marly limestones, which then turn into plate gray limestones, representing Oxfordian (Konon
& Mastella 2001). In some places, quarry sediments create fracture zones that occur in the end parts
of brachysynclines (Stupnicka 1971). Sponges are very numerous in the sediments of the Gniezdziska
quarry. Belemnites are also common, while ammonites and brachiopods account for a smaller pro-
portion of fossils in this area.
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Fig. 2. Wiek Quarry in Ogrodzieniec (photo by Nikodem Mazur).
Puc. 2. Kap’ep «Bek» B Orpopsinio (poro Hikogema Masypa).

Fig. 3. Gniezdziska Quarry (photo by Nikodem Mazur).
Puc. 3. Kap’ep Tnespsicpka (¢poro Hikogema Masypa).

Material and Methods

The material in the study consisted of invertebrate remains obtained from the three previously
described sites. The entire material consisted of complete fossils, their fragments and prints. Infor-
mation on the material from the Wiek site was obtained from an earlier study (Wszelaki 2018) and
re-used in this study. The fossil material from the Wysoka was obtained from the collections of the
Department of Vertebrate Ecology and Palacontology at the University of Environmental and Life
Sciences in Wroctaw. The material from the Gniezdziska site was collected from the quarry by the
author and accompanying persons on 26 October 2019.
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The material from the Wiek site consists of 251 fossils. The material from the Wysoka comprises
395 fossils. A total of 104 fossils were obtained from the Gniezdziska site. The remains obtained from
all sites belong to one of two types: molluscs or brachiopods.

Invertebrate remains were isolated from sedimentary rocks (mainly limestones) using a hammer,
chisel, and preparation needle. Some fossils could not be completely separated from the bedrock
with the tools at hand without risking damage or destruction. In these cases, they were cleaned to the
extent that they could be identified and classified. Some fragments did not have the characteristics to
classify them, so they were left at family or order rank.

During the collection of the material, sponge fossils were also found, but they were not classified
to a lower taxonomic rank and were not included in the study material.

Molluscs are represented in the material by four systematic groups: ammonites (Ammonitida),
belemnites (Belemnitida), gastropods (Gastropoda), and bivalves (Bivalvia). Their designation to the
genus was based on the type, shape, and ornamentation of the shells (e.g. the formation of ribs or the
shape of the rostrum). Brachiopods are represented by two orders: Rhynchonellida and Terebratulida.
Their designation to genus was mostly based on the shape of the shell and their ornamentation. Only
taxa occurring in the Callovian and/or Oxfordian were taken into account in the taxonomic determi-
nation. Descriptions, figures, and photos from relevant studies were used for marking (Arkell et al.
1957; Bieda 1966; Lehmann & Hillmer 1987; Williams 2000; Czubla et al. 2014). The work uses the
stratigraphic table of the International Commission of Stratigraphy from January 2020.

Results

A summary of the fossils from individual taxa that were collected from the three examined sites,
along with their number, is presented in Table 1. Depending on the site, it was dominated by a differ-
ent group of invertebrates (Fig. 4). Molluscs dominate in the studied fossil material, and they account
for 63.2% of the collected fossils. Among the molluscs, Ammonitida were the dominant group which
constitute about 82% of all molluscs collected. Later in the chapter, descriptions of individual taxa will
be presented, along with a description of the fossils studied. The most abundant genus among all the
studied material was Perisphinctes, which accounted for 43.5% of all fossils assigned to the type and
30.4% of all collected fossils (Fig. 5).

Table 1. Taxonomic composition and number of fossils from the sites of Wiek, Wysoka, and Gniezdziska

Tabnuys 1. TAKCOHOMIYHMIT CKIAJ Ta KiTbKICTh CKaM AIHI/IOCTElN 3 MicIie3HaXomKeHb Bek, Bucoka ta I'nes-
nI3icKa

Genus - Site - -
Wiek Wysoka \ Gniezdziska
Nerinea 1 1 0
Posidonia 0 2 0
Lima 0 9 0
Lissoceratoides 16 37 3
Trimarginites 0 1 0
Horioceras 0 1 0
Cardioceras 0 11 13
Perisphinctes 78 184 9
Belemnopsis 0 3 3
Hibolites 0 2 3
Lacunosella 63 9 0
Septaliphoria 0 10 0
Epithyris 0 0 2
Juralina 23 0 0
Loboidothyris 0 26 7
Sellithyris 39 17 2
Zeillerina 0 8 8
Terebratulina 0 27 0
Total genera 6 16 9
Total fossils 238 395 110
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Phylum Mollusca

Class Gastropoda Cuvier, 1779

Subclass Heterobranchia J.E. Gray, 1840

Superfamily Nerineoidea Zittel, 1873
Family Nerineidae Zittel, 1873

Genus Nerinea Deshayes, 1827
Stratigraphic range: Bajocian (Middle Jurassic)-Maastrichtian (Upper Cretaceous).

The shell is shaped like a slender turret with numerous whorls. Surface smooth or covered with
two spiral rows of warts. A post with one fold present or completely smooth. Two folds present else-
where in the inner wall of the coils. The shell can reach very large sizes.

Two Nerinea shells are present among the collected fossils (Fig. 6 A). One of them is from the Wiek
site and the other from the Wysoka site. The shells from both sites differ in size to a large extent. The
width of the shells from the Wiek site is 1 cm, and the width of the shells from the Wysoka is 2.5 cm.
The whorls characteristic of this type are visible on both shells.
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Phylum Bivalvia Linnaeus, 1758
Order Ostreida Férussac, 1822
Family Posidoniidae Frech, 1909
Genus Posidonia Bronn, 1828
Stratigraphic range: Silurian-Jurassic.

A thin shell with an oblique oval shape. Both shells are the same, with concentric incremental
bands. Hinge edge straight and short, without teeth. External ligament.

This genus, in the form of two impressions of shells, has been found only in the material from the
Wysoka (Fig. 6 B). In the imprints of the shells, incremental bands are clearly visible.

Order Limida Moore, 1952
Family Limidae Rafinesque, 1815

Genus Lima Bruguiére, 1789
Stratigraphic range: Carboniferous—present.

An almost equilateral shell, elongated anteriorly. Hinge lip almost without teeth. Small ears on
the front and back of the shell. Shell slightly opened at the front. Imprint of the contracting muscle
shifted towards the back of the shell. Variable ornamentation from smooth to strongly ribbed forms.
Triangular internal ligament.

Nine fossils of the genus Lima have been found in the material from the Wysoka site (Fig. 6 C).
They are fragments of shells of these clams preserved in the rock or their prints. All shells are finely
ribbed. The diameter of the shells does not exceed 4 cm.

Class Cephalopoda Cuvier, 1797
Subclass Ammonoidea Zittel, 1884
Order Ammonitida Hyatt, 1889

Family Lissoceratidae Douville, 1885

Genus Lissoceratoides Spath, 1923
Stratigraphic range: upper Callovian (Middle Jurassic)-upper Oxfordian (Upper Jurassic).

Involute, smooth shell, possibly with marked lines of growth or delicate ventral-lateral ribs. Close-
ly related to the genus Lissoceras.

Fossils of this type have been recorded at all three sites studied (Fig. 6 G). The shells are available
in various sizes, and their diameter ranges from 1 to 4.7 cm. The shells are smooth and have no ribs.

Family Oppeliidae Bonarelli, 1894

Genus Trimarginites Rollier, 1909
Stratigraphic range: Oxfordian (Upper Jurassic).

A very involute and discoidal shell. Strongly triple ribbed. The internal whorls are smooth.
Among the studied material, there is only one shell of this type, coming from the Wysoka site
(Fig. 6 H). Its height is 4.8 cm. There are faint traces of ribs on the edge of the shell.

Genus Horioceras Munier-Chalmas, 1892
Stratigraphic range: upper Callovian (Middle Jurassic)-lower Oxfordian (Upper Jurassic).

Shell without ribs and slats. Navel with a channel between large, pointed spines.

This genus is represented in the material by a single shell from the Wysoka site (Fig. 6 D). The
diameter of the shell is 1.3 cm. Pointed spikes are visible on the shore.
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10 mm

Fig. 6. Fossils of molluscs from the studied sites: A—Nerinea, B—Posidonia, C—Lima, D—Horioceras, E—
Cardioceras, F—Perisphinctes, G—Lissoceratoides, H—Trimarginites, I—Belemnopsis (1—alveolar view, 2—
rostral view), J—Hibolites (1—alveolar view, 2—rostral view).

Puc. 6. CkaM’siHIZI pelITKM MOJIOCKIB 3 JOCHIifKeHnX MiciesHaxompkenb: A — Nerinea, B — Posidonia,
C — Lima, D — Horioceras, E — Cardioceras, F — Perisphinctes, G — Lissoceratoides, H — Trimarginites, I —
Belemnopsis (1 — BUIIIAR cliepeny, 2 — BUIJLA 3 pOoCTpanbHol yactuuu), | — Hibolites (1 — BUImsp cueperny,
2 — BMIJIAJ 3 POCTPAJIbHOL YaCTVHN).
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Family Cardioceratidae Siemiradzki, 1891

Genus Cardioceras Neumayr & Uhlig, 1881
Stratigraphic range: Oxfordian (Upper Jurassic).

Forms involute folded. Shell ornamentation in the form of bent, forking ribs. On the ventral side,
the ribs reach the keel (sharp edge).

Among the studied material, the genus Cardioceras appeared at the sites of Wysoka and
Gniezdziska (Fig. 6 E). It is the most numerous type of Ammonitid among the material collected
from the Gniezdziska site. At the Wysoka site, the genus Cardioceras appears in the form of large but
incomplete prints. At the site of Gniezdziska, it occurs in the form of imprints and shell fragments,
the most complete of which is 6.5 cm in diameter.

Family Perisphinctidae Steinmann, 1890

Genus Perisphinctes Waagen, 1869
Stratigraphic range: Oxfordian (Upper Jurassic).

Large or very large, evolute, discoidal shell. The ribs are numerous and split in the middle of the
whorls or near the ventral edge. No nodules, but constrictions are common.

This genus is the most abundant ammonite in the studied material (Fig. 6 F). In total, it accounts
for about 33% of all marked fossils. Fossils of this kind occur in the form of imprints, fragments as
well as complete shells. The shells occur in different sizes. Clear and dense ribs are visible on all shells,
splitting at the edge of the shell.

Subclass Coleoidea Bather, 1888
Order Belemnitida Zittel, 1895
Family Belemnopseidae Naef, 1922
Genus Belemnopsis Bayle, 1878
Stratigraphic range: Bathonian-Callovian (Middle Jurassic).

Cylindrical rostrum. The abdominal furrow runs from the alveoli to the end.

The genus Belemnopsis was recorded at the sites of Wysoka and Gniezdziska (Fig. 6 I1-12). Among
the fossils from the Wiek site there are also belemnitid rostra, but their condition does not allow for
an unambiguous determination of the genus. All rostra have a characteristic cylindrical shape.

Genus Hibolites Mayer-Eymar, 1883
Stratigraphic range: Middle Jurassic-Lower Cretaceous.

Club-shaped rostrum. Present abdominal furrow and well-developed side lines.

The genus Hibolites was recorded at the sites of Wysoka and Gniezdziska (Fig. 6 JI-]2). As in the
case of the genus Belemnopsis, its presence cannot be clearly confirmed at the site of Wiek due to the
extensive damage to the rostra. The specimens from the Wysoka differ significantly in size and the
specimens from the Gniezdziska site are of similar size. In the found specimens, a characteristic wid-
ening at the top of the shell is visible, giving a club-like shape.

Phylum Brachiopoda Dumeéril, 1806

Class Rhynchonellata Williams et al., 1996
Order Rhynchonelida Kuhn, 1949

Family Basiliolidae Cooper, 1959

Genus Lacunosella Wisniewska, 1932
Stratigraphic range: Jurassic—Cretaceous.

Biconvex, sometimes asymmetric, triangular or pentagonal shells. Thick ribs. The commissure of
the shells is zig-zag. Very small foramen. Often referred to generally as ‘Rhynchonella’
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The genus Lacunosella has been recorded at the Wiek and Wysoka sites (Fig. 7 A1-A5). In the
Wiek site, it is the most numerous type among the brachiopods found. Both complete shells and their
fragments were found. The shells show 3 ribs on the dorsal side, which go between 2 ribs on the ven-
tral side. The size of the shells from both sites is similar and ranges from 1.2 to 2.2 cm.

Family Cyclothyrididae Makridin, 1964
Genus Septaliphoria Leidhold, 1920

Stratigraphic range: Middle Jurassic-Lower Cretaceous.

Biconvex shells with prominent ribs. A zig-zag commissure is present on the shells. The ventral
shell is larger, with a well-developed umbo, and a deep furrow in the middle. A circular opening is
present within the palintrop.

The genus Septaliphoria was recorded only at the Wysoka site (Fig. 7, BI-B5). Clear ribs are visible
on all shells. The length of the shells does not exceed 2.8 cm.

Order Terebratulida Waagen, 1883
Family Terebratulidae Gray, 1840

Genus Epithyris Phillips, 1841
Stratigraphic range: Middle Jurassic-Upper Jurassic.

The shell is large, biconvex, smooth, and pentagonal. Triangular outer hinge plates. A wide trans-
verse strip, strongly arched. Present collar. Small hinge process.

The genus Epithyris was recorded only at the site of Gniezdziska (Fig. 7 C1-C5). There are only two
shells of this kind in the material. Their length is 1.4 cm.

Genus Juralina Kyansep, 1961
Stratigraphic range: Upper Jurassic.

The shell is large, oval, smooth, and flat or biconvex. Large, exposed opening. Triangular loops
present. Clearly marked hinges. Present collar.

The genus Juralina has only been recorded in the collection of fossils from the Wiek site (Fig. 7
D1-D5). The shells are ovoid in shape and flattened. Lines of growth are visible on the shells. Their
length is in the range of 1.1-2.1 cm.

Genus Loboidothyris Buckman, 1918
Stratigraphic range: Middle Jurassic-Upper Jurassic.

Smooth, medium to very large shells. Round to oval. Outer hinge plates short, triangular. Present
central furrow. Short collar. Low hinge process.

The genus Loboidothyris was recorded at the sites of Wysoka and Gniezdziska (Fig. 7 EI-E5). All
shells are oval in shape, with lines of growth visible on the shells. Their sizes are similar and are in the
range of 1.3-2.2 cm.

Genus Sellithyris Middlemiss, 1959
Stratigraphic range: Jurassic.

Smooth, biconvex shells with a round opening. One saddle and two deep furrows are present in
the middle part of the shell. A deep furrow and two saddles on both sides are visible on the dorsal
shell.

The genus Sellithyris was recorded in all the sites studied, the most of its fossils from the Wiek site
(Fig. 7 F1-F5). All found shells have a spherical shape and marked growth lines. Their sizes vary and
range from 0.7 cm to 3 cm.
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Fig. 7. Brachiopod fossils from the studied sites presented from ventral (1), dorsal (2), lateral (3), posterior
(4) and anterior (5) views: A—Lacunosella, B—Septaliphoria, C—Epithyris, D—]Juralina, E—Loboidothyris, F—
Sellithyris, G—Zeillerina, H— Terebratulina.

Puc. 7. CkaM’sHI/I PEIITKY [/IEYOHOTHX 3 HOCTIKEHNX MiCIie3HaXO/KeHb. 300 paskeHHs 3 O0KiB: BEHTPaIbHO-
ro (1), sopcanpHoro (2), matepanbHoro (3), sagHboro (4) nepenuboro (5): A — Lacunosella, B — Septaliphoria,
C — Epithyris, D — Juralina, E — Loboidothyris, F — Sellithyris, G — Zeillerina, H — Terebratulina.
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Family Zeilleridae Allan, 1940

Genus Zeillerina Kyansep, 1959
Stratigraphic range: Upper Jurassic.

Smooth, biconvex, oblong-oval, pentagonal shell. Strongly developed hinge edge, straight to
slightly curved. Present collar. Small hinge process, usually poorly developed.

The genus Zeillerina was recorded at the sites of Wysoka and Gniezdziska (Fig. 7 GI-G5). All shells
are round and flattened. The shells from the Gniezdziska site are smaller than those from the Wysoka.

Family Cancellothyrididae Thomson, 1926

Genus Terebratulina D’Orbingy 1847
Stratigraphic range: Upper Jurassic-Holocene.

Small to large, oval to pentagonal, smooth or slightly ribbed, and biconvex shell.

The genus Terebratulina was recorded only at the site of Wysoka, where it was the most numerous
type of brachiopods (Fig. 7 HI-H5). All shells are spherical in shape. The shells show delicate but
dense ribbing. Their length is in the range of 0.7-2.6 cm.

Discussion

In this work, which includes a description of marine invertebrates from three selected sites from
the Middle and Late Jurassic, a total of 756 fossils have been collected, which to a greater or lesser
extent may contribute to a better understanding of the world of Jurassic organisms in the territory of
modern Poland.

No gastropod remains were found at the site of Gniezdziska, however, research conducted in the
Mesozoic border of the Swietokrzyskie Mountains (from the middle Oxfordian to Kimmerdigian)
showed the presence of Nerinea along with other representatives of the Nerineidae family at many
sites (Wieczorek 1979). These studies, however, did not take into account the site of Gniezdziska, and
due to the lack of evidence in the form of fossils of these snails collected from this location, the pres-
ence of this group cannot be clearly confirmed at the site of Gniezdziska, although it is very likely.

Bivalve fossils have been found only in the sediments of the Wysoka quarry. In studies on Jurassic
bivalves in the Krakéw-Czgstochowa Upland and Leczyca, focusing on the Middle Jurassic period
(from Bajos to upper Callovian), the occurrence of Lima and, to a lesser extent, Posidonia, has been
proved, as well as several other genera, including Placunopsis, Melarginella, and Pleuromya (Pugacze-
wska 1986). However, none of the localities discussed in this paper were taken into account in these
studies. One of the sites—Mount Zar—was located near Ogrodzieniec, where the Wiek site is located,
which may suggest that there are also bivalves of one of the described types. The current results con-
firm the presence of at least two genus and two families of bivalves in the Wysoka. No Jurassic bivalves
have been found at the site of Gniezdziska.

The most numerous of the types of ammonites found was Perisphinctes, which was found at all
three sites studied, of which at the Wysoka site it was the dominant type among the excavated remains
of Jurassic invertebrates. Perisphinctidae ammonites are very important in stratigraphy because they
were found only in the Middle and Upper Jurassic, and the genus Perisphinctes is characteristic only
for the Oxfordian (Glowniak 2002). Its numerous occurrences in the Wysoka quarry and the slightly
less numerous, but also high attendance in the Wiek quarry indicate the origin of most of the sedi-
ments of these two quarries from the Oxfordian period. The presence of the genus Perisphinctes in the
profiles of the Wiek and Wysoka quarry has also been confirmed in other studies (Gtowniak 2002;
Barski et al. 2004; Wasilewska 2008; Kieryluk 2013). Perisphinctid ammonites are found on almost
all the outcrops from the Oxfordian, including in Zalas, Mlynka, Podl¢ze, Rudniki, and Morawica
(Glowniak 2002; Wasilewska 2008; Jurkowska & Kotodziej 2013). One of the largest outcrops of Peri-
sphinctid remains in Europe is located in Zawodzie near Cz¢stochowa (Malinowska 1972). The small
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share of the genus Perisphinctes in the material from the Gniezdziska quarry indicates that some
of the sediments come from the Oxfordian, but probably the sediments from the upper Callovian
predominate there. Research conducted on ammonites from the Perisphinctidae family showed that
these animals developed best in the shelf zone, 150-200 m deep, with sufficient reservoir ventilation
and normal salinity (Malinowska 1972). A similar number of individuals from the family Perisphinc-
tidae found in the Wysoka and the Wiek sites may suggest that in the middle and late Jurassic period
similar conditions prevailed in these areas.

Cardioceras is also a very numerous and commonly found genus of ammonite from Jurassic. In
the studied material, it was found in the Wysoka and Gniezdziska quarries, but the data from the
literature confirm its presence also at the Wiek site (Glowniak 2002). The Cardioceratidae along with
the Perisphinctidae, Aspidoceratidae, and Haplocerata are the main families of ammonites found in
Callovian and Oxfordian sediments of the Polish Jurassic (Matyja & Gizejewska 1979). Lissoceratoi-
des is also a genus of ammonites that occurred in all three examined sites. It was also found in large
numbers in the Zalas quarry near Krakéw (Garlicka & Tarkowski 1980; Matyja & Tarkowski 1981).
Additionally, at the Wysoka site, one fossil belonging to the genus Trimarginites and one fossil be-
longing to genus Horioceras were found. While the genera Trimarginites were previously found at
the site Wysoka (Kieryluk 2013), there is no information on finding the genus Horioceras at this site.
This would be the finding of a new genus of ammonite in the Wysoka. The results of other studies
additionally show the presence of such genera as Kosmoceras, Peltoceras, Quenstedtoceras, Taramellic-
eras, Trimarginites, Phylloceras, and Creniceras in the Wiek quarry profile (Matyja & Glowniak 2003;
Barski et al. 2004). In the section of the Wysoka quarry, the presence of such genera as Glochiceras,
Popanites, Creniceras, Euaspidoceras, Taramelliceras, Ataxioceras, and Idoceras was additionally found
(Wasilewska 2008; Kieryluk 2013).

Belemnites were found in all three studied sites, the most numerous of which was found in the
sediments of the Gniezdziska quarry. Among the Belemnite remains collected, there were very few
undamaged rostra that allowed individuals to be identified by genus. On the basis of these few rostra,
two types were distinguished in the material from the Wysoka and Gniezdziska quarries: Belemnopsis
and Hibolites. These are the types commonly found in Poland, especially from the Callovian (Pugac-
zewska 1961). Other studies conducted on belemnites from the Wiek quarry confirm the presence of
these two types also in the open-pit mines from this site (Pugaczewska 1961). The genus Belemnopsis
and Hibolites were also found in the Mesozoic border of the Swie;tokrzyskie Mountains, to which
the Gniezdziska site belongs. Damaged rostra probably also belongs to one of the two types. Apart
from these two genera, the following genera were also distinguished in the Callovian and Oxfordian
in Poland: Hastites, Gastrobelus, Dactyloteuthis, Dicoelites, Duvalia, Rhopaloteuthis, and Pseudobelus
(Pugaczewska 1961).

In studies on brachiopods of Rhynchonellida, which were carried out in Oxfordian sediments in
the Krakéw-Czestochowa Jura, the occurrence of three genera was noted: Lacunosella, Septaliphoria,
and Monticlarella, of which the genus Lacunosella accounted for over 90% of all found brachiopods
from this superfamily (Wierzbowski 1970). The results of these studies are in line with those obtained
from the Wiek and Wysoka quarries, which belong to the Krakow-Czestochowa Upland. Although
no representatives of the order Rhynchonellida were found at the site of Gniezdziska, the genera
Lacunosella and Septaliphoria were found in the Oxfordian sediments of the Swigtokrzyskie Moun-
tains (Wierzbowski 1970). The genus Sellithyris, recorded on all three surveyed sites, is often found
in the Upper Jurassic sites of the Krakow-Czgstochowa Upland and, apart from the studied quar-
ries, was also abundant at the site of Julianka near Czestochowa (Heliasz & Racki 1980). Extensive
research was carried out on Upper Jurassic brachiopods from the order Terebratulida (Barczyk 1969)
at the sites included in the Mesozoic margin of the Swigtokrzyskie Mountains. Among the brachio-
pods from the Oxfordian found on the sites, studied were the genera Nucleata, Epithyris, Goniothy-
ris, Juralina, Loboidothyris, Lobothyris, Wattonithyris, Sellithyris, Terebratina, Zeillerina, Cheirothyris,
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Dictyothyropsis, and Ismenia (Barczyk 1969). These studies were carried out on numerous sites within
the Swietokrzyskie Mountains, but the Gniezdziska quarry was not included. The current research
on the Gniezdziska quarry may constitute a supplement to that study. In addition, the results of the
research presented in Barczyk’s work prove that all types of brachiopods found within the Krakow-
Czestochowa Upland at the places of Wiek and Wysoka are also found at the sites of the Swietokrzyskie
Mountains in Oxfordian.

The difficulty in the correct classification of brachiopods is their morphological similarity and
the fact that one genus can develop many different morphotypes. For this reason, the taxonomic af-
filiation of the found brachiopods may be questionable. At the site in Wierzbica near Radom, which
belongs to the Swietokrzyskie Mountains and represents the area of the lower Kimmeridgian (Upper
Jurassic), the found brachiopods, which originally belonged to the five previously described genera of
the order Terebratulida, were recognized as differently developed morphotypes of one kind — Epithy-
ris (Dzik 1979). Recently, several new species of brachiopods of the genera Craniscus and Rioultina,
originating from the Oxfordian sediments of the well-known Zalas site near Krakow, have also been
described (Radwanska 2017). This confirms the legitimacy of conducting research not only on new
paleontological sites, but also on well-researched and described sites. Despite the low importance of
brachiopods in the stratigraphy, where ammonites play an important role, some species may be use-
ful in estimating the age of Polish sediments due to their narrow range of occurrence (Wierzbowski
1970).

On the basis of the collected material, it can be concluded that the greatest generic diversity was
present at Wysoka. It should be noted, however, that this site also contained the largest number of
fossils collected. Nevertheless, the samples collected from each quarry are a good reflection of the
invertebrate fauna that existed in the area at the turn of the Middle and Upper Jurassic. Interestingly,
at each of the studied sites, a different group of invertebrates dominated in the collected paleontologi-
cal material, which reflects the state of the biocenosis. In the Wiek quarry, these were brachiopods,
in Wysoka—ammonites, and in the Gniezdziska quarry—belemnites. This may indicate a slightly
different nature of the environmental conditions represented by the sediments occurring in each of
these sites. According to the conventional division, snails, clams and brachiopods dominate in the
sponge limestone fraction; ammonites from the Perisphinctidae dominate in the fraction of lamellar
limestones, and ammonites from the Cardioceratidae dominate in the silt-clay-marly fraction (Ma-
linowska 1972). This statement is confirmed by the obtained results, because limestones are mainly
present in the profile of the Wiek, Wysoka, and Gniezdziska quarries, of which, apart from numerous
limestones, a large accumulation of sponge limestones has been noticed in the Age and Gniezdziska
quarries. On the basis of the collected fossils, it is also possible to confirm the stratigraphy of the
studied areas. The Wiek and Wysoka quarries mainly represent Oxfordian sediments, as indicated by
numerous fossils of the genus Perisphinctes, while the Gniezdziska quarry is dominated by sediments
from the upper Callovian, which is indicated by a small share of the genus Perisphinctes and a large
share of Belemnopsis and Hibolites, which are most frequently found in sediments dated Callovian.

Conclusions

1. Among the studied material, 18 genera were distinguished belonging to 13 families within two
phyla: molluscs and brachiopods.

2. The most abundant group of fossils in the entire material are ammonites, and the most abundant is
the genus Perisphinctes.

3. On the basis of the studied invertebrate fauna, an attempt was made to reconstruct the environmen-
tal conditions and determine the state of the sea basin during the second half of the Jurassic. It was
found that the fauna reflects the state of palaeobiocoenoses in the shelf zone with a shallow depth
and warm water, which was inhabited by pelagic (ammonites, belemnites) and benthic (sponges,
gastropods, bivalves, brachiopods) forms. The taxonomic diversity and quantitative characteristics
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indicate that the palaeobiocoenoses, although slightly different from each other, existed under con-
ditions of optimal functioning, maintaining normal food chains.

4. All recorded genera, with the exception of a single individual of the genus Horioceras found at the
Wysoka site, were previously recorded from the Jurassic of Poland.

5. The collected material combined with data from the literature and new collections from palaeon-
tological sites in Poland, provides information necessary for a more detailed understanding of the
palaeobiology and palaeoecology of extinct organisms of the Jurassic period.
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abstract

The territory of the Middle Dnipro, one of the most developed
regions of Ukraine, is characterized by a high geological diver-
sity. There is a significant number of nature reserves of different
subordination in this area. The paper describes geological natu-
ral monuments, which are identified within Middle Dnipro Re-
gion. The construction of the Kaniv and Kremenchug reservoirs
led to the intensification of gravitational, erosion, abrasion pro-
cesses along their banks, which has worsened the state of geo-
logical natural monuments. An inventory of geological objects
of the Middle Dnipro and an analysis of their ecological status
are necessary for further selection and study of special areas, and
scientific monitoring will provide new knowledge about geolog-
ical formations, their structure and history of origin. The paper
presents geological and geomorphological features of the Mid-
dle Dnipro coastal strip. The complicated geological structure
and dismemberment of the territory protects natural landscapes
from human intervention. It is noted that, in recent years, ex-
ogenous processes associated with regional climate change have
intensified. A total of nine natural objects of different rank have
been identified, which are located in the coastal zone of the Dni-
pro and reservoirs. The natural and anthropogenic factors that
affect the state of these geological natural monuments have been
identified. The monitoring revealed vulnerable locations and
suggested possible means of preservation for geological monu-
ments within the Middle Dnipro. Natural hazards that cause
gravitational movements and can destroy natural objects have
been revealed to be the most dangerous processes. It is empha-
sized that it is impossible to avoid such threats, except for pre-
ventive measures of engineering and technical nature. Among
the anthropogenic hazards are the extraction of construction
minerals, construction and business activities within the objects
of the nature reserve fund. Conservation measures for natural
geological monuments include strengthening the protection of
natural objects; the arrangement of monuments with state signs
and demarcation of the boundaries of protected areas; display of
information boards.
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Ieonoriuni mam’saitku Cepeguboro IlogHinpos’st Ta onjiHka
1X eKO/IOr1YHOr0 CTAHYy

Karepumna 1. [lepeBcbka, Kcenisa B. Pygenko, Mapisa O. IlonoBcbka

Pesrome. Y crarti nokasaHo, mo tepuropia Cepennboro ITogHIIpoB’s XapaKTepU3yeTbCcsl MMUPOKUM Te-
OJIOTiYHVM Pi3HOMAHITTAM i € OfHNUM 3 Halbi/blI 0CBOEHNUX perioHiB Ykpainu. [JocmimKyBaHuit perion
XapaKTePU3YETbCA 3HAYHOIO KiNbKiCTI0O MPUPOHO-3aNOBIJHIX TEPUTOPili pisHOTO MifNOPAAKYBaHHA. B
Po6OTi omMcaHO reosoriuHi mam ITKY IPUPOAY, SKI BUAITEHI B MeXKaX 00/acTeit, 110 BITHOCATHCA O Te-
puropii Cepeguboro Iloguinpos’s. BygiBuunrsa kackangy Kauniscpkoro i KpemeHuyipkoro BogocxoBmii
IIPM3BEJIO [0 aKTMBi3allil rpaBiTaliiiHUX, epo3iiiHuX, abpasiiiHIX MpoLeciB B3OBX OeperiB BOLOIM, 1[0
HOTIPIINIIO CTAaH TeOIOriYHNX [TaM ATOK IpUpou. PeBisis reonoriunnx 06’exris Cepentporo [TogHinpos’s
i aHasi3 IX eKOJIOTiYHOro CTaHy € HeOOXiTHMMI I TIOJA/IbLIOTO BUAIIEHHS 1 JOCIIKeHH 0CcOOMMBIX
TEPUTOPIi, a HAYyKOBMII MOHITOPMHT JO3BONMUTD OTPMMYBATH HOBi 3HaHHS I[OJ0 T€OIOTiYHMX YTBOPEHb, iX
6ymoBy i icTopil BUHUKHEHH:. Y po6OTi Ipe3eHTOBaHO Ieo/IorivHi i reoMopdonoriyni 0co6mmMBoCTi pu-
6epexxroi cmyru Cepennboro Iogninpos’s. Hempocta reonoriuna 6ymoBa i poswieHOBaHICTh TepUTOPIi
36epirae npupopHi maHAmadTH Bix BTpy4aHHs mopuHy. HarosoleHo, 1Mo B OCTaHHI pOKYU aKTWUBi3yBajM-
Cs1 €K30TeHH] Ipoliecy, sKi OB’ s13aHi 3 perioHaIbHUMY 3MiHaMy KaiMary. Bcboro BuaineHo 9 mpupogHmx
00’€eKTiB pi3HOrO paHIYy, AKi 3HAXOAATbCA Y IpuOepesxHil 30Hi JJHinpa i BogocxoBuIl, BCTAHOBJIEHO IIPH-
POfHi i aHTPOIOreHHI YMHHMKY, sIKi BIUIMBAIOTb HA CTaH TeOJIOTIYHUX IIaM ATOK Npupopu. IIposenermnit
MOHITOPUHT {O3BO/IMB BISIBUTH yPas3/MBi JIOKALil Ta 3alIPOIIOHYBATI MOX/INBI 3aCO6M 30epeXXeHHs Teo-
norivHuX nam ATok B Mexxax Cepegnboro Ilopuimpos’s. TTokasaHo 110 Haii3arpo3nMBilIMMY IPOLIeCaMM €
IpuponHi Hebe3meKy, 110 BUK/INKAIOTh IPaBiTALilHI PyX1t i MOXKYTb 3HUIYBATK IPUPOAHi 06 ek, ITix-
KPeC/IeHO, 1110 HEMOX/IMBO yOeperTucs Bifl TAKMX 3arpos3, OKpiM IIPEeBEHTUBHMX 3aXOfiB iH>KeHEPHO-TeX-
HiYHOrO Xapakrepy. BkasaHo, 1110 cepef; aHTPOIOTeHHIX Hebe3IeK 3arpo3IMBUMM € BULOOYTOK Oy/iBeb-
HUX KOPUCHUX KOIa/IuH, OyAiBHUIITBO i MifIpUEMHUIIbKA JiANBHICTD B MeXaX 00’ €KTiB IPUPOJHO-3aI10-
BigHOro douzy. ITinkpecneHo, 1110 5O 3aXOAIB OXOPOHM TeOMIOTIYHUX MTaM SITOK IIPUPOAM MOXKHA BifHECTH
IIOCUJIEHHS OXOPOHM IPUPOISHUX 06 €KTIB; OO/IALITYBaHHA I1aM ATOK Jiep>)KaBHMMU 3HaKaMM i BUHECeHH:
MeX OXOPOHHIX TePUTOPIll B HATYpi; BUCTaBIeHHs iHPOpMaLiiiHUX IUTIB.

Kno4oBi cmoBa: reomoriui mam siTku, ekonoriunuit ctad, Cepente ITofHINTPOB’s, MOHITOPUHT.

Appeca g 38’s3ky: K. L. lepeBcbka; Hanionanpunit HaykoBo-nprponuunii myseit HAH Ykpainw; Byi. Bor-
maHa XMenbHuIbKoro 15 Kuis, 01054 Ykpaina; e-mail: zimkakatya@gmail.com; orcid: 0000-0003-4796-4715

Beryn

[TigrpyHTsam 6aratcTBa Kpainu e 11 npuponHi pecypcu. B octanni 10-pivus B cBiTi pisko nocra-
710 MUTAHHA pallioHaIbHOTO BUKOPUCTAHH A IPUPOJHUX PeCypcCiB. JJo HUX BifHOCATHCA 3€MIII, €Ta-
JIOHHI TeosIoriuHi po3pisy, nanamadTy, aicu, KOpucHi Konanuuy romo. CyKyIHICTb TAKUX pecyp-
CiB BM3HAYaIOTh SIK IPUPOJHI peCypcH, IOPANOK KOPUCTYBAHHA AKMMM PEryII0EThCA 3aKOHOM. Ce-
pef MIMPOKOTO CINUCKY HPUPOFHUX PeCYpPCiB BU3HAYAIOTHCS TaKi, [0 TOTPeOYIOTh KOHCEPBYBAHH A
i oxoponnu. HopmaruBHa 6asa Takux [iiil perym0€eTbCcsi YMHHUMY HOPMATVBHUMY JOKYMEHTaAMU:
3akoHamu Ykpainu «I[Ipo npupopno-3anoBifunit ¢poua» ta «I[Ipo 0XOpoHY HaBKOIMIIHBOTO IIPU-
poxHoro cepenosuia», Kogekcom Ykpainu npo Happa, ITocranosoro Kabinety Minictpis Ykpai-
HM IIpo 3aTBepmKeHHA [lopAfKy HafaHH: cllelliaIbHUX NO3BOJIiB Ha KOPUCTYBaHHA HalpaMIu.

Tepuropis IlogHInpoB’s XapaKTepu3y€eThCs MMUPOKNUM IeoIOTiYHIM i BOZHOYAC TaHAIAPTHIM
PO3MAITTAM, IO CIPUAE €KOHOMIYHOMY PO3BUTKY periony. LleHTpanbHa YKpaiHa € ofHi€l0 3 pe-
rioHiB KpaiHu, AKUIl BilirpaBaB i IPOJOBXYE BilirpaBaTy BarOMy poO/b B iCTOpii, IOYMHAYN 3
HalaBHIIINX YaciB.

OpHuM 3 HalbinbII OCBOEHNX perioHiB YKpainu BBaxkaeTbcsa Teputopis Cepenuboro ITopHi-
npor’s. [i cygacHi manguagti GOpPMYyOTHCA Y pe3y/IbTaTi aHTPOIIOTEHHO] i CiTbCPKOTOCTIOAAPCHKO]
IisIBHOCTI, @ TAKOXK XUT/IOBOTO Ta IPOMMC/IOBOTO OyAiBHUIITBA. TyT BULOOYBAIOThCA KOPUCHI KO-
HaJINHY, IPOBOAATLCA TiIpOMeniopaTBHi po60TH TOIO. Y perioHi 3HaXOAUTbCS Be/IMKa KiNbKicTh
NIPUPOJHO-3aNIOBIHNX TEPUTOPIil Pi3HOTO MiANIOPANKYBaHHA i paHTY.
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[Mpuponni nanpmadpTu [TogHinpos’s 3asHany HaibIBIINX 3MiH Micns OyRiBHMUI[TBA KacKagy
Kaniscpkoro i Kpemenuynbkoro Bogocxosu. Lle mpussesno fjo saTonneHHA fonuHu JIHinpa, ak-
TUBi3auil rpaBiTallifiHNX, epo3itHNX, abpasiilHUX POLeciB y340BX Oeperis.

Peisis i aHani3 exonoriyHoro craHy reonoriuyanx o6’ekris Cepepuboro IlogHinpos’s € Heob-
XiJHUMU 17151 TIO[JA/IBLIOTO BU/IiIEHHS 1 JOC/TiI)KEHH S 0COONMMBIX TEPUTOPIii i TOKa1il, CTBOPEHHS
reo/IOTIYHMX MAPKIB 1 iX 30epe>keHHs. Y MOAABLUIOMY TaKi Ail JO3BOIATH: OTPUMYBATy HOBI 3Ha-
HH LII0/]0 T€0JIOTiYHMX YTBOPEHb, IX Oy0BU i icTOpil BUHMKHEHH S, 2 TAKOX IIPOBeJleHHsI HaYKOBOI,
OCBITHbO-IIPOCBITHUIIBKOI Ta €KOJIOTO-TYPUCTUYHOI JiA/TbHOCTI.

Mema pobomu: onvicaty i IpoaHani3yBaTy €KOJIOTIYHNII CTaH Te0/IOTiYHUX ITaM SITOK IPUPOJN,
AKi BUJiNeHi B MeXXax obacreit, 1110 BigHOCATHCS o Teputopii Cepepuboro IlogHinpos’.

Sk BimoMo, MOHATTA «ITaMATHUK IPUPOAV» YBiB B HAyKy HiMeIbKIiT Ipupofo3HaBsenb A. ['ym-
6onpaT Ha MouaTKy XIX cT. Ile MOHATTSA BiH BiTHOCUB 10 0COOINBO LiKaBUX IPUPOJHUX YTBOPEHD,
sKi HeoOximHO 6y710 36eperTy. Ii3HiIe MOHATTS «ITaMSITHUK IIPUPOA» TIEPeHeC/ N Ha Li/i Micije-
BOCTI, @ TAKOXX Ha OKpeMi BUAM POC/IVH i TBapMH i TepMiH HaOYB UM POKOTO 3MiCTY.

ABTOpY CTaTTi JOTPUMYIOTHCS HACTYIIHOTO BU3HAUEHH S TEPMiHY «T€0JIOTiqHi ITaM sITKM IIPUPO-
pu» (ITIIT) — me yHiKanbHi 06’'€KTH IPUPOFHOTO IOXOAKEHHS, 1[0 XapaKTepU3yIOTh Iepebir reo-
JIOTIYHMX IIpoLeciB. BOHM JOCTYIIHI /1A CTIOCTEPEXKEHHA Ta JOCHI/IKEHH, a IX Pe3ynbTaTy MaloTh
HayKoBY LiHHiCTb. Ha choropninrHiit neHb B Ykpaini sadikcoBano 6mmspko 640 I'TIIT (Kalinin &
Gurskiy 2006, 2007, 2009, 2011).

Teonoriunom Ta reoMopdonoriuHo 6ynoBoo [TogHIIPOB’st 3a/IMa0ThCS e TATbHO IIOYMHAIYN
3 mouaTky XX cT (Veklich 1958; Ivannikov 1966; Palienko & Kudelya 1970; Palienko 1990; Denysyk
& Paliyenko 1998). Crparurpadis, TekToHiKa, reonoriyti i reomopgonoriuni ocobnmupocTi onncai
y 6araTpox HaykoBux npausx (Yevtushenko 2003;. Tustanovska 2011; Derevska et al. 2018; Derevska
& Pylypchuk 2018; Popova et al. 2018).

[Tutanus reoMmopdonoriyHmx, reoyorivHnx ra mangmapTaux rpaunt Cepeguboro [lopHinpos’s
Ha CbOTORHI 3anmmaeTbcsa AucKycimanM. Tepurtopito Cepeguboro IlogHiIpoB’s B MeXXax 4acTHH
Kwuiscpkoi, Yepkacokoi, ITonraBcpkoi Ta KipoBorpaacbkoi obmacreit, mpuernux jo akparopiin Ka-
HiBCcbKOrO, KpemeHuynbkoro ta Bepxis'iB KaM’sHCbKOTO (KONMMUIHBOTO [IHIITPOA3ep>XMTHCHKOTO BO-
focxoBuIL) o rupina p. Bopckau ob6rpyurysas B.B. Hikidopos!. binburicte gocmiguukis kinmsa XX
nouatky XXI cT. BBaXKaioTb, o Cepenue [TogHinpos’s oxommoe npubepexxHi cMmyru Kpemenuyib-
koro i KaniBcbkoro Bogocxosui. Bonu posmiteni B cepepniit Teuii p. Iuinpa Ha nmiBobepexxki Bix
M. IlepesicnaBa go M. Kpemenuyxka. Ha npaBobepesxxi — Big M. Pxxuena fo M. Yurnpun. Tomy y
po6OTi po3rIAKAIOTHCA 0COONMNBI (BUHATKOBI 4N yHiKa/IbHi) F€0/IOTi4Hi yTBOPEHHS, AKi BUXONATD
Ha IIOBEPXHIO 4M BiJICTIOHIOIOTBTCS Y IpKbepesxHiit cMy3si cepefiHboi Tedil [{Hinpa Ta i10ro BOfocxo-
Bu1l. KoxkHa 06/1aCTh € BUHATKOBOIO, i B KOXKHIII 3 HUX € CBOI 'e0/IOriyHi 06'€KTH, AKi HOTpeOyoTh
0CO6IMBOTO CTaB/IEHHA, MOHITOPMHTY i HAYKOBOTO CYIIPOBiTYy.

Teomopgonoziuni ocobnueocmi npubepexnctoi cmyzu Cepeonvozo Ilooninpos’s
Y

To/10BHOI BOAHOW apTepi€io perioHy € p. [IHinpo, sika mo6ausy KaniBcbkux rip 3MiHIoe cBiit
HAIPAMOK 3 CyOMep1/jioHa/IbHOTO Ha IiBJileHHO-cXifHumit. [lonuHa p. [JHinpo Mae acumeTpuyny 0y-
IOBY — JIiBUII 6eper TATHEThCS XBU/IACTOIO PiBHMHOIO HA BiZIcTaHb O/11M3bKO 25 KM i € HU30BUHHNIM,
a IIpaBUIi CXJI iTHIMAETbCA HaJl pycioM i Mae Bucoku 6epern. Y mexxax Cepennboro ITogHinpos’s
BUJNAIOTHCS [1Ba BOLOCXOBUINA, SIKi CMJIBHO BIUITMBAIOTh Ha TaHAIWAQT i 10r0 3MiHN.

Kpemenuynpke BogocxoButie 6yno chopmosano y 1961 p. JJopxxnHa 6eperosoi niHii ckmamae
6nm3bko 800 KM, 6eper1/[ YPBUCTi, BUCOKi (BigHOCHI Bucotn 30-40 M, iHoxi mo 100 M), pO34/IeHOBaHi
YYUCTIEHHVIMMY sSIpaMiu i 6aKaMu.

I Huxudopos, B.B. 2010. CtpykrypHa opraHisauis 6ioreoreHosiB i 6iorigponeHosis Cepennboro ITpupHi-
IIpoB’A (BiTHOBJIEHHS, OXOPOHA Ta pallioOHa/IbHe BUKOPMCTAHHA) Ha OCHOBI KOMIUIEKCHOTO aHali3y JaHux ¢i-
3UKO-TeorpagitHoro, reo60TaHiYHOTrO, IPYHTOBOTO i 300reorpagiyHoro paitonyBaHHs. ABTOpedepat fucep-
Tarii JokTopa 6ionorivanx Hayk. JJHinponerposcbk, IHY im. O. Tonvapa, 1-43.
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KaniBcpke BoocxoBuite 6yno copmosano y 1976 p. [loxxmHa 6eperoBoi nmiHii cKagae moHaz
400 xm. JIiBuit 6eper monoruit, a MpaBuil — CTPIMKMIL, YPBUCTUIA, PO3UICHOBAHMII YMCIEHHUMMU
sApaMu (BifHOCHI BMCOTM 4acTO IMepeBUIIYIOTH 100 M).

3aBAsAKM CKJIA/{HIN re0IoriyHilt Oy0Bi i pO34/IeHOBAHOCTI AKTUBHUMMY CY4aCHUMU €K30T€HHY-
My nponecamu teputopia Cepeguboro IlogHinpos’s He 3a3Hanma 3HAYHOI aHTPOIIOT€HHOI TpaHC-
¢dopmaliii, 1110, y CBOIO Yepry, Cpusiio 36epeskeHHIo TpUpogHMX Manauadris. OctaHHIMU poKaMu
aKTUBI3yBa/lNCs eK30TeHH] IpoLecH, sKi OB’ sI3aHi 3 perioHa/IbHMMY 3MiHaMU KJIIMaTUYHUX YMOB,
IO IPOSAB/IAETHCS Y PAIITOBUX 3/IMBaX, OypeBifax i piskiit 3MiHi J060BOI TeMIepaTypyu IpOTATOM
POKy (Hampukiag, Bif —2 1o +20 HaBecHi). Y 383Ky 3 LIMM IIOCTYIIOBO 3MiHIOETHCA Ki/IBKICTD Bijj-
CJIOHEHDb Y KOPiHHUX CXWJIaX, BiIKpMBaIOTh HOBI eJIeMEeHTH Te0/oriyHoi OynoBu B Mexxax CepefHbO-
ro ITogHinpos’sa. 3MiHI0OETbCS 300pa>keHHs 0CAfIOBUX BifJK/Ia/iB, AKi BUCTYNAIOTDb Y BiJIC/IOHEHHAX
6eperiB BOZOCXOBMII Y) y IPUJIET/INX Apax Ta Oankax. 3aBAAKM TAKUM IIPOLiecaM I'eoIoTH OTpPU-
MYIOTb HOBi []aHi, III0 y CBOIO 4epry /03BO/IsA€ OyAyBaTU Cy4acHi MOfiesli Te0/IOTiYHOTO PO3BUTKY
LleHTpanbHOI YaCTMHM YKpaiHL.

Y reonoriunomy ceHci Tepuropis KuiBcpkoi 06/1acti sSHaXofUThCA B Mexax byspko-PocnHcbKo-
ro merabnoky (MB) Ykpaincpkoro mura (YIII) i jtoro miBHi4HO-cXigHOTO CX1ay Ta JJHITpOBCHKO-
Hlonenpkoi 3anaguun. TepuTtopisa Mae gBOAPYCHY OyIOBY, [ie HVDKHIN ApyC CKIa/ieHuil JoKkeMOpiii-
CBKUMU YTBOPEHHAMU KPUCTAIIYHOrO (PYHIAMEHTY, BePXHill — 0Ca/JoBUMM Me3030JICbKMMM Ta
KaifHO30JICbKMMU Bigkaagamu. HajimonmpenimmuMy Ha Tepurtopii o61acTi € ynbrpameraMopdiani
I'PaHITOIZHI KOMIIZIEKCH — HEOapXeMChKMIA TeTiiBCbKUIT, 3BEHUTOPOACHKII Ta YMaHChKIII T1ajie0-
MIPOTEPO30IIChKi.

Oco6nmBicTIO reonorivHoi OyoBM TepuTopii, 3 HAYyKOBOI TOYKM 30PY, € HASIBHICTD ITIALIIOAVIC-
JIOKAIIilA.

Hait6inpur nommpennMu Ha TepuTopii 061acTi € yeTBepTUHHI Bigkaagu. Boun npepcrapieHi
aJII0BiaIbHMMU IiCKaMM, CYIJIMHKaAMM Ta JIECOBUHUMM CYTMHKaMMY, AKi IIOBHICTIO IIepEKPUBAIOTh
JI0OYeTBEPTVHHI YTBOPEHHS 1 BiICYTHI IN1lle B JOMMHAX PivOK, CXMIaX KPYITHUX 610K Ta B MICIIAX
IHTEHCUBHOI epo3il.

Xapaxmepucmuxa zeonoziunux nam’smox Cepeonvozo Ilooninpoe’s 6 mexcax Kuiscvkoi
obnacmi

[Tpupopno-3anosifgunit oup (II3P) Kuiscbkoi obmacti HesHaYHMI 32 II01e0. Buspko mo-
JIOBVHM TIOLLi 06/1acTi 3HaXOAUTbCA y JlicocTenosii 30Hi, a iHna yactuHa B Mexxax Ilomicca. Bin
3aranbHol ioui KuiBcpkoi obmacti taputopii [13® craHoBnATh 4 %; Iie 3HaUeHHs OfHE 3 Hail-
HVDKYMX, AKIIO IMOPiBHIOBATU 3 IHIIMMM 0OnacTsaMy Hamol kpaiuu. HaiiBigominmmm o6’ektom fa-
Hoi obmacti B Mexxax Cepenuboro Iloguinpos’s € KaHiBCbKMiT IPUPOSHUI 3aMIOBITHYK, IO SKOTO
BXOINTD TaHAmAdTHUI 3aKa3HUK «TapaciB o6piit».

Bsarani, y KuiBcbkiit o6macti HapoxoByerbesa 193 o6'extu I13®: 170 TepuTopiit MiciieBoro 3Ha-
4YeHHs1, 96 3aKa3HUKIB, 61 MaMsTKa IPUPOAN, 23 TepUTOPii 3ara/bHOLEP)KABHOTO 3HaYeHHS, 17 3a-
HOBiTHMX ypouull, 14 mapkiB-naM’sTOK, 2 perioHa/bHi Mapky Ta 2 HaljiOHa/NIbHI mapky, 1 6iocdep-
Huit 3anoBifnuk (Kalinin & Gurskiy 2007; Kalinin & Gurskiy 2011; Vasylyuk et al. 2012). 3aranbha
IUIOIIA BCiX 00°ekTiB cKmanae 112895,67 ra. Cepep iCHYI0UMX Ire0O/IOTIYHMX AM ATOK, SIKi IIPefICTaB-
7eHi HyDK4e y Tabmui (Tab1. 1), )kofieH He po3MilneHnit y npubepesxHii cMysi cepenuboi Teuii [IHi-
IIpa i TOMy He IIOTPAILLAE IO HAIIOTO CIIMCKY MOHITOPIHIY Ta aHasIi3y eKO/MIOTi4Horo cTany. OcKisb-
ku Perionanpumit nanmmadtauit mapk (PJIIT) «TpaxTeMupiB» TinbKM 4aCTKOBO 3HAXOMUTHCS Ha
tepuropii KuiBcbkoi obmacri, a gpyra, 6i1blia itoro 4acTuHa, po3MilieHa Ha Teputopii YepkacbKol
0071acTi, po3IIAfaTy 110 TepuTOpito 6ymemo, sk [13® Yepkacpkoi 061
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Tabnuys 1. Teonoriuni mam’arku Cepegnporo Ilogninpos’s B Mexxax KuiBcbkoi o61acTi (3a MaTepiamamu
(Kalinin & Gurskiy 2011; Krochak & Menasova 2011, Vasylyuk et al. 2012))

Table 1. Geological monuments of the Middle Dnipro Region within Kyiv Oblast (based on materials after
Kalinin & Gurskiy 2011; Krochak & Menasova 2011, Vasylyuk et al. 2012)

Hassa |
Binoropogpcpkuit rop6
Bigcnonennsa borycmaBcbkux rpanitis
3MmieBi Bann byuancpkmit paiton, M. Makapis
Kpuanmsa cearoro Teopria Bopucninbcbkuit paiios, c. Topbani
Hoso-IleTpiBchbkmit reonoriunmii pospis Bumropopncbkuii paiios, c¢. Hosi-Ilerpisni
Mepbaxn binonepkiBcpknit paiion

3HavYeHHs
ITam’sATKa MiCIIeBOTO 3HAUYEHHS
[Tam’siTKa MiCI[€BOTO 3HAYEHH I
ITam’siTKa MiCI[€BOTO 3HAYEHH ST
ITam’siTKa MiCI[€BOTO 3HAYEHH S
ITamM’siTKa MiCI[€BOTO 3HAYEHH S
ITamM’siTKa MiCI[€BOTO 3HAYEHH S

Posramysanns |
by4ancpkmit parion, c. bitoropopka
OO6yxiBcpKuit paitoH, M. borycmas

Xapaxmepucmuxa zeonoziunux nam’smox Cepeonvozo Ilooninpos’s 6 mexcax Yepxacvxoi
obnacmi

BBarkaeThcs, 110 OCHOBHUMU pakTOpaMu penbedoyTBopeHHs B Mexax KaniBcbkoro ITogHinpo-
B’ Oy/IM He3HAuHi BEPTMKAJIbHI PyXU 3€MHOI IIOBEPXHI, AiABHICTD TbOZOBMKA, QIIIOBIOI/IALIia/Ib-
HUX ITpolieciB Ta po6oTa moBepxHeBNX BoA. OCHOBHVMM e/IeMeHTaMM pelbedy € ropOyCcTa BUCOUN-
Ha, epo3iiiHO-aKyMY/IATUBHUI penbed nonmuu [IHinpa, 3amnasa, Hajj3amaasHi Tepacu p. JHinpo
(30Kpema, yeTBepTa JUCIOKOBAaHA Ha/I3aIl/IaBHA Tepaca), Ipy Ta OaIKu.

TomoBuuM MicueBuM migHATTAM € KaHIBCbKi ropm, cepeqn sKuMX BUAIISIETbCS Map'iHa ropa,
Cki¢cpke ropopuie, Tapacosa ropa. KaniBcbki ropu noginsaorscsa Ha Tpaxremupis-bydanbke Ta
KaniBcbke NigHATTA.

ITnomta I13® Yepkacpkoi obmacti MeH1Ia, Hi>k Kuiscpkoi; BoHa cTaHOBUTH 63117,55 ra. ITokas-
HIK 3anoBifHOCTI Yepkamyuy Husbkuit — 2,9 %. 3a nokasuukamu [13® perion nocigae 22 micie
ceper ycix obmacreit Ykpainn (Kalinin & Gurskiy 2007; Kalinin & Gurskiy 2011; Konovalenko &
Karastan 2006). Benuka mrona 3anoBiHNX 00’€KTiB 3yMOB/IeHa HasiBHicTI0 KaHiBChbKOTO 3a1moBij-
HJIKA, @ TAKOXX HalliOHa/IbHOTO MapKy «bisosepcpkuii» Ta perionanbHoro «TpaxreMupis» (Tabim. 2).

Tabnuys. 2. TTIII Cepepuboro IlopHinpos’s B Mexxax YepkachbKoi 0071, (3 BUKOPUCTaHHAM Marepianis
(Konovalenko & Karastan 2006; Kalinin & Gurskiy 2007; Zosimovich 2011; Krochak & Menasova 2011;
Derevska et al. 2018; Derevska & Pylypchuk 2018))

Table 2. Geological monuments of the Middle Dnipro Region within Cherkasy Oblast (after Konovalenko
& Karastan 2006; Kalinin & Gurskiy 2007; Zosimovich 2011; Krochak & Menasova 2011; Derevska et al.
2018; Derevska & Pylypchuk 2018)

Hassa | PosramyBanus | HOpmayanamit cratyc
BepesHakiBchbKuit Kap'e CMIZISIHCBKMIT paioH, ¢. bepesHsakn ITam’ATKa MiCI[€BOrO 3HAYEHH
17
Benukmnit kypran Kopcyub-1lleBueHKiBChKMIT paitoH, ¢. MopuHIi  Ilam’siTKa MiCl{eBOro 3Ha4eHHs
Becenmit b KaniBcpkuii paiiton, c. TpaxTemnpis ITam’ATKA MiCIIeBOrO 3HaUYEeHHS
17
Topa Morypa Kopcynp-1llleByeHKiBCbKMIT paiioH, ¢. XUIbKI ITam’siTKa MiCII€BOTO 3HAYEHHS

Topopue

ToponuuieHchKe BificTOHEHHA
ipusyrounx aHOpTO3UTIB
3aBOANIIIAHCHKI KyTIOm
3BEHUTOPOJICHKI KOHIIOMepaTn
KaniBcpki giamipn

KamniBcpki kyectn

KaniBcpki myckn

Kosanpki Mmornnmm

BincnonenHs mickoBuKiB
CEHOMAHCBKOTO APYyCy B
MapiincpkoMy spy

Bigcnonenns TpaxreMmUpiBChbKUX

MiCKOBUKIB

KaniBcpki ropu
PJIIT «TpaxTemupis»

MoIHOTipChbKMIt KpsK

3onoToHichKuMit paitoH, c. KpommsHa
Topopuiencbknit parion

KaniBcpkuii patios, c. ITexapi

M. 3BEHUTOpOZIKa

KaniBcpkuii paiios, ¢. XMinbHa

Kaniscbkuii parion, M. Kanis

KaniBcbkuii parion
Kopcynb-IlleByeHKiBCchbKMit paitoH, c. Burpais

Crparurpadivna nam’sitka, M. Kanis

Crpaturpadiuna mam’atka, 6ina c. Byuax,
KaniBcpkui parion

m.Kanis

Teomopdornoriuna, crpaturpadiyna, TeKTOHIYHA
naM AITKa, Ha Mexxi Kniscpkoi i Yepkacpkoi
obmacreit.

B mexax Yepkacbkoro i Jopopniencbkoro
paiioHiB

ITam’siTKa MiCLIEBOTO 3HAYEHHS
ITam’siTKa MiCLIEBOTO 3HAYEHHS

ITam’siTKa MiCLIEBOTO 3HAYEHHSA
[Tam’siTKa MiCIIEBOTO 3HAYEHHS
ITam’siTKa MicCLIEBOTO 3HAYEHHS
[Tam’siTKa MiCIIEBOTO 3HAYEHHS
Ilam’ATKa MiCIIeBOTO 3HAYEHHS
ITamM’sATKa MiCIIEBOTO 3HAYEHHS

ITporoHyeTbcs, He 0OPMIEHUI

ITponoHyeThbCs, He 0POPMICHNIT

3amnoBifiHe ypouuiie MicIieBoro
3HAYEHHA

PerionanpHmit naHAAadTHII TapK

3aKasHUK 3arajibHOJE€P>KaBHOTO
3HAUYCHHA
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B mesxax PJIIT «TpaxremMnpiB» icHye 3HauHa KilbKiCTb IeOJIOTiYHNX ITaM SITOK, Cepel AKX BU-
mineHo i 3anoBifHi ypounma: «Ypouniie MoHacTupoK», «Bennki Bankn», «YepHede», «ropa JIucy-
xa», «['puropiBcpki ropbm», «Cusip», «Becenmit mmuab», «KocriBupmHa», «PoXxHa KPUHMUIISN»
(Krochak & Menasova 2011; Derevska et al. 2018; Derevska & Pylypchuk 2018).

Ha cporopHimHiit fenb Ha Tepurtopii Yepkacbkoi o6acti 3HaXoaUTHCS 531 IPUPOTHO-3aNOBIN-
HUI 00°€eKT: 223 3aKasHMKa, 193 maMATKY Ipupoay, 58 mapkiB-nmaM’aToK, 52 3anoBigHi ypounuia. 3a
PaxyHOK po30opioBaHHs 3eMe/b Ha Teputopii [13® posnoxin 06’extiB € HepiBHOMpHUM. [eomnoriuni
aMSATKU IPUPOAM, IX KaTeropilo i OpUAMYHNIL CTAaTyC HaBeIeHOo Y Tabmmui 2.

Kaniscoki oucnoxayii. Ba>ximBe HayKoBe 3Ha4e€HHS Mae€ reojioriyna 6ygosa KaHiBcbKuX rip, ski
BU3HAYAIOTbCA AK IAniogucnokanii (puc. 1). [eHesnc faHoi CTPYKTypU OCTaTOYHO He 3'COBAHUIL.
CrparoTuniusi po3pisy BikoM Bifi HYDKHBOTO €OLieHY /IO MiOlleHY, AKi 3HaXO#ATbcsA B Mexxax Ka-
HiBCBKIX Tip, BUKOPUCTOBYIOTbCA y CTpaTurpadivHnx cxeMax Ykpainu. B mexxax KaniBcbknx auc-
JI0Kallill BifICTIOHIOIOTbCA OCafloBi BifK/IaM, AKi JO3BOMATD BiTHOBUTH €TaIly PO3BUTKY 3eMJIi Bif
I1aJIEOTE€HY [0 HEOTEHY.

Crpimki macma pospineHi cifgyoBnHamy, 3aKBiT4aHi PelTiKTOBUM Pi3HOTPABsIM Tepac, KyIIOyIo-
nopi6Hi v, KpyTi cXmin, BKpUTI paxicaMy i yarapHuKamy, Inboki apu. Y Bigkmrafax Lux
rip nomiveHa Be/mKa KibKicTb ckaM siHimocTeit. 3apaaku KaHiBCbKOMY IPMPOHOMY 3aIIOBiJHUKY
30epe>keHMIT Ta BUBYAETHCS TBAPMHHMIL 1 POCTIMHHMI CBIT JIiCOCTEIIOBOI 30H.

Pezionanvnuii nanowagpmuuii napx «Tpaxmemupié» Ha CbOTONHIIIHIN JeHDb 3a/IMa€ TePUTOPiIO
cydacHoro TpaxTeMMpiBCbKOTrO MiBOCTPOBA, po3TanioBanmit Ha Mexxi Knicpkoi Ta Yepkacbkoi 06-

nacrti. ITmoma cranoButh 6ina 100 kM2,

Puc. 1. KaniBchki mucmokarii. Bin-
CJIOHEHHA IIOPif y CTiHKAX APiB .
Fig. 1. The Kaniv dislocations. Out-
crops of rocks in walls of ravines.
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Puc. 2. Perionanpumit maugura¢Tamit mapk «Tpaxte-  Puc. 3. Bifjc/ioHeHHsI TOPif [1a/IeOTeHY y MeXXaxX JIaHf -
MupiB». BifcTOHeHHA AMCIOKOBAaHMX BiffK/Ia/liB 0ca- madTHOro 3aKkasHuka «lopa I[TuBuxa»
AOBOTO HOX/IA. Fig. 3. Outcrops of Paleogene rocks in the landscape

Fig. 2. Trakhtemir Regional Landscape Park. Out-  sanctuary ‘Mount Pyvykha
crops of dislocated deposits of the sedimentary cover.

[eonoriuna OymoBa BMHATKOBA, OCOONMBICTIO € AMC/IOKOBAHICTD BifIK/IafliB 0Ca/OBOTO YOXIIa,
AKi 3iMATi y cknapky i 3ibpani y cTpykrypu (puc. 2). Y 6ymoBi reosoriaHoro pospisy repuropii
IpUiiMa€ y9acTh IOTY>KHA OCafloBa TOBIIA. Y CK/Ia/li IIi€i TOBIIi HasABHi I0pCbKi, KpelifoBi, TpiacoBi,
I1aJIEOTE€HOBI, HEOT€HOBI Ta Y€TBEPTUHHI BiIK/Iagn.

Maloun Taky AMBOBIDKHY TeosIoriuHy OymoBy, Tepuropis PJIIT mictutb 6e3nmid reomoridyHmx
HaMATOK. 3yCTpivaloThCs IMMOM MiCKOBYKIB, SIKi MAIOTh XMMEPHi POPMIL.

Xapaxmepucmuxa zeonoziunux nam’amox Cepeonvozo I1ooninpos’st 6 mexncax
ITonmasecvkoi o6nacmi

ITonTaBchbKa 06/1acTh pO3TAIIOBaHa Y LIeHTpasbHil yacTuHi JIiBobepeskHOi YKpaiHu, B MexKax
JTICOCTEINOBOI 30HM. 3a XapaKTepoM penbedy TepUTOpis 06acTi € HEBUCOKOIO XBUIACTOIO PiBHU-
HOIO 3 abCOMOTHNM BifiMiTKaMu Bix 170-190 M Ha miBHiYHOMY cxozii i 10 60-100 M Ha iBIEHHOMY
3aXOfii, fIKa MMPOKVMMU TepacaMM IIOJIOTO 3HVKYEThCS 10 JonuHM p. [JHinpo. B reomorivsiit 6ynosi
ob6racti 6epyTh y4acTb JOKeMOPIiiChbKi, I1a/Ie03011CbKi, ME3030JChKi, i KallHO30JICbKi yTBOpEHHSI.

I13® ITonTaBcbKoi 06macTi HabaraTo GinbluNil y NOpiBHAHHI 3 paHime srafjaHuMy KuiBcbkoro
ta Yepkacpkoro obmactsamu. [TokasHuk 3anoBigaocti [lonTaBumun cranoButb 4,95 %, a 3aranbHa
mwioia 06’ekTiB [13® carae 6nmsbko 143 Tuc. ra.

Ilns obnacri Hamigyerbes 391 06’ext I13®, 3 Hux 361 06’€KT MicljeBoro 3Ha4eHHs, a 30 — 3arajib-
HoziepkaBHOro. Cepeq X 00’€KTiB BUAIIAIOTH: 178 3aka3HMKiB, 137 maM’sITOK pupopu, 48 3amo-
BiflHUX ypouni, 17 mapkiB ca/joBO-ITapKOBOIO MVCTEITBA, 5 perioHanbHO-TaHAIIAQTHUX MApPKiB
ta 3 genpponorivanx mapku (Kalinin & Gurskiy 2011). 'eonoriuni maMTKM IpUpOAY HaBeEHO Y
Tabnui (tabdn. 3).

Ha niBo6epexx>xi perioHy B Mexxax CyIMHCBKOI 3aTOKM posrauioBanuit HamionanbHuit npu-
ponuuit mapk (HIIIT) «Hyu>XHbOCYIbCBKMII», @ TAKOXK BU3HAYAIOTHCA PisHi 32 pO3MipoM OCTpOBY;
narop6u 3 BifICTTOHEHHAMM JaBHIX I'PYHTIiB i BUKOIHMMM pemTKaMu (Halmpukiaz, ropa IInsuxa);
COJIOHYAaKM TOIIO.
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Tab6nuys 3. TIII Cepegaporo IlogHinpos’s B Mexxax ITonTaBchKol 06/macTi (3 BUKOPUCTaHHIM MaTepiatiB
3: Kalinin & Gurskiy 2011)

Table 3. Geological monuments of the Middle Dnipro Region within Poltava Oblast (after Kalinin & Gur-
skiy 2011)

Teonoriuta mam siTKa | Kareropis 06’exty |  Oxopounuii craryc
Kawm’sni motoku, KpemeHuyipkuit paitoH, ITam’sITKa IPUPOAY MiCLIEBOTO
c. Kamani motoxn 3HAYEeHHS.

KenebepanHcbKe BifICTIOHEHHS IPaHiTiB, ITam’ATKA IPUPOAN MICIIEBOTO
Kpemenuy1bkuii paiioH, c. Kenebepna 3HaYeHHS.

YexaniBChKMit Kap'ep, BifICTIOHEHHs B Kap epi,
Kpemenuynpkuii painos, c. Yexaniska

Topa IInBuxa, cmT. [paguspk,

[mo6uHCcbKOrO pariony, c. Makcuminka Kpe-
MEHYYILIbKOTO palioHy

[Terporpadiuna mam’saTka
[Terporpadiyna mam’sTka

[Terporpacdivna mam’sTka He oopMIIeHNTT

JlanpmadTHMIT 3aKa3HUK

MiCIIeBOTO 3HAYeHHs, Fe0JIoTiYHa
3

IaM ATKa.

JlanpiadTHMIT 3aKa3HUK
MiCI1eBOT'0 3HaYeHHsI, Te0/IoTivHa
ram’ sTKa.

Tnanionoriyna, reOMop(l)onori'{Ha,
h >
TEKTOHIYHA ITaM sTKa

HeTporpa(bqua i reoKy/nbTypo/OrigyHa

« i i », M.
Ckens «IpaniTanit Penep», M. Kpemenuyk M sTKA

Cepep nasBanux I'TIIT o6macTi HaibinbuI BUAaTHUM MOXKHA BBaXUTH JlaHpuradTHmit 3akas-
HuK «[opa [TuBuxa», AKuil 3HaXOAUTbCs Ha 6epesi Kpemenuynbkoro Bogocxosuia (puc. 3). Ilnoma
ropu ckajae nprbausHo 140 ra. Craryc Hagano y 1994 pori.

Topa mpencraBneHa gBoMa ropbamu, 1i rop6u 6113pKi 3a GOpMOI Ta TPOCTATAHHSAM, BOHU
CKJIaJieHi IopojaMH IajleoreHy, NepeKpUTUMHM YeTBePTUHHIMMI IOPOJaMI pi3HOTO reHe3nucy. Bu-
cora marop6iB cTaHOBUTH 168 i 160 M. k110 mogyBuTICA Ha 6y JOBY, TO MOXXHA BUIINTI ABi KpyHI-
Hi ginauku. OfHa 3 HUX CK/IaJileHa MOPEHHMMM BifIKJIa/laMH, a ipyTa CKJaJleHa BOJIHO-TbOJOBU-
KOBVMM IiIIAHO-IJIMHUCTYMY BifK/IagaMi. Y po3pisi Topy NPUCYTHI I/IMHA, MEPTrellb, MiCOK, Iilc.
Topa, ocobnmBa i Tum, 1o y ii Bigkmagax 6y10 3Hai/jleHO PELITKY BUKOIHUX POCIVH i BEMUKUX
3HUKJIVIX TBapyH, AKi 36epiraroTbcs y 6araTbox My3esx i IpMBaTHUX KOJEKIifAX.

[IpoBeneHuit aHasxi3 omy6nikoBaHoOl JiTepaTypu i reomorivHux Kapt teputopii CepemHbOro
[TogHinpoB’s ZO3BO/ISE BUAIINTY YHIKA/IbHY JIOKAILlil0, sIKa 30epirae Hait6iIbLIy Ki/IbKiCTh IPUpO-
TOOXOPOHHMX TE€PUTOPiil T€ONIOTIYHOrO CIPAMYBaHHA i IpUypodYeHa o cXuiiB JJHimpa B MexXax
KaniBcokoro [ogHinposs.

Ouinka exonoziunozo cmany I'lIII Cepeonvozo Ilooninpos’s

Exonoriunnit cran I'TIIT — 1e Habip BioMocTell 1100 €KOMIOTIYHOI CUTYAIlil B MeXKax IPUPOJ-
Horo 060’ekTy i HaBKo/O HbOTO (Gadetska & Kuzmych 2015). I11o6 owinnty exonoriunmit crax ['TIIT,
HeoOXiJHO BUABUTY YMHHYKY, IO 3MiHIOIOTh, 3a0pPY/IHIOIOTD Y¥ 3HUIIYIOTH 3alI0BijHI TepuTOopii.

Ilnst ananisy exonorignoro crany I'TIIT Cepeguboro I[TogHinpos’s Hamu 6y10, O-TIepIiIe, B MEX-
ax perioHy BUJi/IEHO PUPOAHi OOEKTU 3 TeOJIOTIYHOI0 CK/Ia[JOBOIO, SIKi MAIOTh IIPUPOOOXOPOH-
HUI cTaTyc ab0 NMpeTeHAYIOTh Ha Takuil. Bcboro pasom jis Tpbox obmacTeit BUAIIEHO 9 IpUpoOS-
HUX 00€kTiB pisHOro panry (PJIII, 3amoBigHMK, MaM’ATKa IPUPOAY), sIKi 3HAXOAATLCS y Hmpube-
pexHiit 3oHi [THinpa a6o Ha y36epexoxi KaniBcbkoro i KpeMeHuyIibkoro BogocxoBui. A Takox
BCTAHOBJICHO YMHHMKY (MIPUPOJHI i aHTPONOreHH i), 110 y pisHiil Mipi BI/IMBAIOTh Ha €KOJIOTIYHY
cutyanito B Mmexxax 'TII1. Ha xineus, mpoBeeHO OliHIOBaHHS He0Oe3IeK 3a piBHEM BIUIMBY Ha CTaH
IpUPOHUX 00€KTIB (TabI. 4, 5).

[lns1 Bu3HaYeHHs ekojoriyHoro crany Bubpanux ['TIIT 6ymo mpoaHani3oBaHO BIIMB Ha I'e0JI0-
rivHi 00’'€KTU BUAIIEHUX MPUPORHUX i aHTPOIOTeHHUX YMHHUKIB (Zosimovich 2011; Krochak &
Menasova 2011). AHaj1i3 JO3BOIMB BUABUTY Ypas3/yBi IOKalii Ta 3aIIPOIIOHYBATI MOXK/INBI 3ac00M
36epexxenns [13® B mexax Cepenuboro [TogHinposs.

Y mifcymMKy Maemo BifnmoBigHuMII 6as, OIiHKY i BUCHOBOK I0fi0 eKonoriunoro crany I'TIIT: 32—
24 6anu — pobpmit; 23-18 6aniB — 3a0BiIbHNIL; 16-8 6aniB — He3a OBITbHMIL.
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Tabnuys 4. OniHoBaHHA HeOe3Iek 3a piBHeM BIIuBY Ha craH I'IIII npupogHux YMHHNKIB
Table 4. Danger assessment by the impact of natural factors on the state of geological natural monuments

ITpupopHi YMHHUKK

[Tpouecn | 3arposu |  Hoxasuuku oninku | Banm
He BrmBaroThb 4
. L . YacTKOBO BIIMBAIOTH 3
Perionanpui 3minu xiiMary Ilocyxa, 06BOSHEHHsI, 3TUBHU TOLIO
BnnusaroTp 2
3HNIYIOTH 1
BincyTHi, He3HauHi mposABK 4
His moBepxHeBuX i IpasiTaniiini npouecn (3cysu, 3cyBu, o6Bamm 3
i[3eMHVX BOJ o6Banu To110) SHUIEHHS YaCTKOBE 2
3HUIIEH] TOBHICTIO 1
PocnuunicTs BificyTHA 4
YacTKOBO 3apOCTAIOTh, IIOMipHE 3aKPUTTA 3

> :
3aBanm iepeBamu, 00’€KTY POC/IMHHICTIO

Henpoxigni apu, xaii, 4arapHuKmu

YarapHMUKOBI 3apOCTi. 3apOCTaIOTh iHTEHCUBHO, YaCTKOBO
TOIIO. SHNIIEHHA IepeHy, TPaBI P >
Huxi TBapuHM H H Aiepery, Tp SHMINYETbCSA TBAPMHAMU 2
I'TITT moBHICTIO 3HUK/IN y YarapHUKaX i 1
JepeBax
He ypasnusi, cTiliki 10 30BHiNIHIX IIpoLIeCiB 4

(xpucTanivyni nopoan)

YacTKOBO ypas/nuBi, c1abo pyHYITCA,
BUBITPIOIOTBCA, MifJAI0ThCS IPaBiTALliTHUM 3

. . . . mnporuecaM (iCKOBUKU, apriTiTi
YpasnusicTb 3a/eXXHiCTb Bifi meTporpagivHoro pon ( > ap )

TOPij BiZICTOHeHD CKJTajy 1opift YpasnuBi, 4aCTKOBO PYIHYIOTbCA i pO3MMBA-
I0TbCs IOBEPXHEBMMM i mig3eMHUMM BogaMu 2

(meprenb, rIMHa)

CunbHO ypasnusi, pO3MUBAIOThCA i PYIHY-
I0TbCS TIOBEPXHEBUMI i MiI3eMHUMU BOJAMI 1
(micoK, 71ec, CYITIMHOK)

Tabnuysa 5. OniHloBaHHA HeGe3Iek 3a piBHeM BIUIMBY Ha craH I'TIII aHTponoreHHUX YMHHUKIB
Table 5. Danger assessment by the impact of anthropogenic factors on the state of geological natural monu-
ments

AHTpOIIOTeHH] YMHHIKY

[Tpouecn | 3arposu |  THoxasuuku oninku | Panr
: Yucri, fornAanyTi 4
bynmiBHMuTBO B Me- s Y' .
Kax uu mo6mmsy I130, CMiTTA, 3aXapallleHHA BiflBaaMu, YactkoBo 3acMiveni 3
MATPUEMHUIIDKA MapKaHn CMITHMKY, HEIOITIAHYTi 2
iA7BHICTD TOIIO L .
A i Henpoxinni, sakunyTi 1
i : He Bupo6yBarorses 4
3HMIIEHHS IITICHOCTI A }: .
Bupo6yToK OYyHiBeIbHMX — FeOIOTiYHOrO 06’€KTY, BUKOII- YacTKoBuI BUAOOYTOK MiCLieBUMI 3
KOPUCHUX KOITa/INH HIUX peHITOK (0C06TII/IBO JA HesakoHHUIN BI/II[O6YTOK 2
: >
1aJIEOHTOMOTIYHMX TTaM ATOK .
) 3HUIYIOTHCA MOBHICTIO 1
BigcyTni 4
gg{gggﬁag;?;f:ﬂﬁeﬁggHy_ PyiinyBaHHA cXuliB, rpaBiTalliiini He BmmBae 3
>
BaHHS 3aCATKeHb npouecu (3CyBy, 06Ba/mi TOIIO)  YacTKOBO BIUIMBAE 2
PyiinyloTbcsa BificTOHeHHA 1
JlerkomoCTyIHi, pO3BMHYTi IOpOryn 4
. . . Hesnauni 3aBanu, fOporu € TiTbKM 4acCTKOBO 3
HocTtynHicTb, HasBHICTD ~ MOX/INBICTh TPOBEJEHHA H R .
JOpir, PO3BUHYTA HAyKOBOi OXOPOHHOI uM iHITOi eNpOXitHi NAHKI. [OCTyIHO B OKpemi mopn
iH}pacTpyKTypa RiAMbHOCTI POKY, iH(pacTpyKTypa c1abopossuHyTa

Henpoxinni, 3aBaneni scyBamu Ta obBanmaMn,
JKOIHOI iHPPaCTPYKTypH

—

Amnanis exonoziunozo cmany I'llll 6 mexcax Kaniecvkux 2ip

I'TIIT B Mexxax KaHiBCHKOIO 3aIIOBifHMKA BUKOPMCTOBYIOTbCS IIepPeBaXKHO SIK HAYKOBO-[OCTifI-
HUIBKi 1 OCBITHBO-III3HABa/IbHIN 00’€KTH. []71 NPUPOSHUX MaMATOK BU3HAYAIOThCSA HACTYITHI
3aTpos3M Bijj [ii IPMPOAHMUX i aHTPOIOTEHHMX MpoIeciB. B MeXxax 3amoBigHOI TepuTOpii TpOBO-
IATbCA BIJIIOBiHI MPUPOJOOXOPOHHI 3aXO[M i KOHTPOIIETHhCA peKpealiliHa Jisf/bHICTb, TOMY
BIUIMB aHTPOIIOTE€HHUX YMHHVKIB Ha laHy TepuTopito i 06’ektu [13® nesnaunmit. OnHak npobnemy
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CTAHOB/IATH OyJAiBHMIITBA KOTe[KIB i MapKkaHiB 06/IM3y OXOPOHHOI TePUTOPIi, 1[0 MOTipiIye HO-
cryn go I'TIT], crBoproe CTMXIiiHI CMITHUKM, 3aXapallleHHA Hif I31y.

Crpaturpadiuni mamsiTku npupoau B Mexxax KaHiBCbKMX rip mpeicTaBieHi y BUITIAAI Bep-
TUKAJTbHMX PO3pi3iB Ha cxmiax spiB. Haitbinpi 3arpo3nuBuMy cepes IpUPOAHNX IPOLECiB A
HUX BUCTYHAIOTh IpaBiTalliliHi, 1[0 BUK/INKaHi poOOTO0 Mi3eMHMX BOA. BinbIuicTh cTparoTnmis
(moBHMI cTparurpadivHMit po3pi3 OFHOTO BiKY UM IPAaHUIA JBOX Pi3HOBIKOBMX TOBII) 3a3HAIOTD
3CYBiB, 3apOCTAlOTh POCIMHAMM i TOBHICTIO 3a/J€pHOBAaHI, a, OT)Ke, BTPa4alTh CBOIO I[iHHICTD i yHe-
MOXK/IVBJIIOIOTD IIPOBE/IeHHA HAyKOBUX JOCTiJKeHb i KopenAlio Bigknaais. Taka mpupogHa cuty-
allisg 3MyIIye HayKOBIIiB ITyKaT TaK 3BaHi mapactparoruny (mogi6Hi pospisi). Tak s kaHiBCbKO-
ro periosipycy 0y/10 BU3HaYeHO IMapacTpaToTUIl mob6numsy c. Tpaxremupis.

KaHiBCbKNMIl 3aIIOBiTHMK Ma€ PO3BUHYTY iHOPACTPYKTYPY i BiTHOCHY JOCTYIHICTD 10 00’ €KTiB
CIIOCTEPEKEHHA.

HasBani ¢akty (BiZIOBIZHO O IpeACTaBIeHNX TabMNULb 4, 5) [O3BOISAIOTH OL[iHUTY €KOJIOTiY-
Hutt craH KaniBcbkoro 3anoBiguuky i ['TIIT B fioro Mexkax, sik 3ajoBinbHuUi (23 6amn).

Amnanis exonoziunozo cmany I'lllI 8 mexcax P/III «Tpaxmemupie»

Hna P «TpaxteMupis», AKUiL, y L[iJIOMY, € BUHATKOBUM T€OJIOTiYHUM 00’€KTOM, Jie KOX-
He HOB€ BiJJICIOHEHHS MO>X€ IIPETEHJyBaTy Ha IPUPOJOOXOPOHHMII CTATYC, i BUKOPUCTOBYETHCA
KOMIIZIEKCHO, BUSHAYAI0ThCsA HACTYIIHI 3aTpO3U Bifi Iii IPMPOMHUX i aHTPOIIOIE€HHUX ITPOLIECIB.

Cepen HacnigkiB, ski BmBaooTh Ha exonoriunmii craH I'TIIT B mexxax PJIIT «Tpaxremupis»,
BUTINAOTHCS: 1) BUCOKA MICUCTICTD sAPiB i 6anok (He MPOBOAATHCS BiATOBiAHI 3ax0mu, BUOIPKOBI
caHiTapHi BUpPyOKM, OYMILeHHS 00€KTiB BiJj MepTBOI IePEBUHY TOLIO); 2) IPUCYTHICTh BETUKUX
AVMKUX TBapMH (0NIeHb, KabaH, Kocys, 606ep) i, AK HAC/TIOK, 3HUIIEHHSA NePHUHM i JepeBOCTaHy
(He IpoOBOAATHCA BifIIOBIAHI 3aX0Ay, BUCAa/iKa POC/INH, 0COOMNBO Y30BX Oeperooi iiHii); 3) Bi-
TpOBa i BOfiHA eposis I'PyHTIB i cxwis, pyitnyBanHsa [TIIT B3gosx 6eperosoi ninii KaniBcbkoro
BOJOCXOBHIIA (32 BiICYTHOCTI XBM/IETIOMIB UM iHIINX 3aXMICHUX CIIOPYH) i, AK HACTij0K 4) pO3MIB
CXWJIiB, 3aMY/IEHH: i 3MUB Y BOJOCXOBMUIIE 0COOINMBO Ba>K/IMBIX, 3 HAYKOBOI TOUKM 30PY, BUKOITHUX
PELITOK I0pM, Kpeliay, IMajieoreHy i HeoreHy (BifICYTHICTb 3aXMCHUX CHOPYY i, AK HACTifOK, popmy-
BaHHA HOBOI APYXXHOI cucTeMIs; PyitHyBaHHA maHAmadTy) («Canimapui npasuna e nicax Ykpainu»
(3ameeponcero Kabminom Ypainu 27 nunws 1995 p. Ne 555); «IIpasuna noninuieHHs AKICHO20 cKAAJY
nicié» (3ameeponcerno Kabminom Yipainu 12 mpasns 2007 p. Ne 724); «ITopsA00k cneyuianvHozo 6UKO0-
pucmanns nicosux pecypcie», (3amsepoxerno Kabminom Yipainu 23 mpasus 2007 p. Ne 761)).

Heo6rpyHToBaHo BUCOKi pekpealiiiHi HaBaHTa)keHHs1 Ha Teputopito PJIII «Tpaxtemmpis»,
CIPUAITD 3pOCTAHHIO HETAaTHBHOTO BIIMBY HAa HABKOIMILHE cepefoBulle. [oMoBHMMY HacmifKa-
M HepeTy/TbOBaHOI [IiA/TbHOCTI € BUTONTYBaHHA, BUPYOyBaHHA i IIOLIKO/)KEHH IePEeBOCTAHY, BU-
IaJII0OBAaHHA TPaBY, 3a0pyTHEHHA OKPEMUX [i/IAHOK CMITTAM i MaCTM/IOM, 3pOCTaHHA TPAHCIIOPT-
HOTO HaBaHTa>kK€HHA.

ITpoBeneHHA HayKOBOI, OXOPOHHOI YM iHIIOI iA/IBHOCTi IpaKTMYHO HeMoXknuBe. Henpoxigni
MiAHKY, IUIAXY 3aBaJieHi 3cyBaMu Ta o6BanmaMu, BifncyTHii 6eper i okpemi I'TIIT noctynni HaBecHi
i vacTkoBO BoceHU, iHPpacTpykTypa He po3BuHyTa. B Mexax PJIIT «Tpaxremupis» He Oyno 3Ha-
IIeHO YKOHMX CifiiB i mo3Hauok 06’ektiB 13D, AKi 3a JOKyMEeHTaMU Ha/leXaTb /IO Jiep>KaBHOTO
KalaCTPy, OT)Ke CK/IAJTHO BUSHAYUTY MiCI[e3HAXOI>KEeHH I 3aPeECTPOBAHNX 00 EKTIB.

HasBani ¢aktu go3Bonsa0Ts ouinnty exonorivuamit cran PJIIT «Tpaxremupis» i I'TIIT B itoro
MeXaX, K He3anoBinbuuii (18 6anis).

Ananis exonoziurnozo cmany I'IIIl 6 mexncax nanowagdmmnozo napxy «lopa ITueuxa»

JlanpmadTanit mapk «lopa IInBuxa» BBaXKaeTbcsl YHiKa/JIbHIM reOMOpPQOIOridyHNM, TEKTOHIY-
HUM i IIaJICOHTO/IOTTYHUM IIPUPOJHIUM MaM SITHMKOM i, BiJIIIOBiZTHO, IIepeBa>KHO HAyKOBUM i OCBIT-
HiM 00’€KTOM JJOCTiZ>KeHb. BBUEHH I Ta/IeOHTOMOTTYHUX PELITOK, JIITOMOTiYHNX i MiHepamoriYHux
0CO6IMBOCTEl 0CaJJOBYX MOPiJi HEOTEHY i YeTBEPTUHHOrO Iepiofy Hajiae 6araro iHdopmauii Ha-
YKOBIIM /IS TTajieoreorpadivHMX, TEKTOHIYHNX Ta iCTOPMKO-T€OTOTIYHNX PEKOHCTPYKIiil.
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ITicna yrBopeHHsA KpeMeH4yLIbKOTO BOJOCXOBMINA, Topa IIMBruxa Ko>XKeH pik 3asHa€ 3HA4HO-
ro pylinyBaHH:A. Cepefi IPUPOSHUX IPOLIECiB 3arpo3y CTAHOB/IATH TpaBiTalliliHi, BHACTiIOK 4OTr0
¢dbopmyoThCA Benuki Tina 3cyBiB, AKi YaCTKOBO 3apOCTAIOTh UM MOBHICTIO 3ajiepHOBaHi. BukomHi
PEIITKY BUMUBAIOTHCS 3 PO3Pi3iB 1 3aMy/IIOIOTHCS Y 3pi3y BOAY UM IIEPEHOCATHCS Ha ITIMOMHY BOJO-
cxoBuina. JobpaTucs o BiiCIOHEHD B3ITOBX 6eper0130'1' JIiHi1 MOXX/IMBO TiZIBKM HaBeCHi, a MalKe
BepTMKaJIbHI CXM/IV BUCOTOIO 10 100 M ¢/1ab0 HOCTYIIHI /15 TepecyBaHHS i JOCTIi/I>KeHb.

IIpuponooxopoHHa TepUTOpisA 3a3Ha€ peKpealliliHOro HaBaHTa KEHH:, X04a i YaCTKOBO Ypery-
nboBaHOroO. [IpOTArOM BeCHAHO-OCIHHBOTO Ce30HIB TYT BifbyBatoTbcA pisHi ¢ectuari, Gpopymu,
HayKOBi KOH(epeHIil 3 eKCKypcifiMm, a TaKOX BCEYKpPaiHChKi CHOPTMBHO-TYPUCTUYHI 3aXOfuL.
Taka fis/IBHICTD CIIpUsAE 3POCTAHHIO HETAaTMBHOTO BIUIMBY Ha 00'ekty [13D. [onmoBHMMY Hacmif-
KaMJ TaKol aHTPOIIOT€HHOI JisA/IbHOCTI € BUTONITYBaHHA POC/INH, PyHYBaHHA L[1/IICHOCTI JiepHY,
IIOIIKO/PKEHH s JIePEeBOCTaHy, BUIIAIIOBAHHA TPaBU, 3aCMidY€HH:A, 3pOCTaHHA TPAHCIIOPTHOIO Ha-
BaHTa>XEHHH.

IndpacTpykTypa B MeXKax HaHOTO IIPUPOJOOXOPOHHOTO 00’ €KTY PO3BUHYTA, IIPUCYTHI iepyKaB-
Hi 3HaKM, BKa3iBHMKM, BUHECEHI TPaHuUIIi y HAaTypi.

HasBani ¢akTy 5o3BonsoTh oninnTy ekonorivuuii cran I'TIIT sk 3ajoBinpamii (23 6ann).

Anani3 exonoziunozo cmany I'llIIl no6ausy m. Kpemenuyx

Huxde npepncTaBiseMo xapakTepucTuky exonoriynoro crany I'TIII, ski 3HaxX0ogATbCA OGNy
M. KpemeHuyk i BUX0pATH Ha 6eper KpeMeHUyI[bKOTO BOJOCXOBMIIIA — Iie TAaHAIIAQTHNII 3aKa3HNK
MiCI]eBOrO 3Ha4YeHH s, reojoriuHa mamstka npuponu Ckens «[panituuit Penep», KenebepmuHcbke
BificmoHeHHs rpaHiTiB, KaM’sini moTokn. HasBaHi mpupoHi yTBOpeHHs BBaXKAETHCS BUHATKOBUMMU
netTporpaiuHNMM TaM ITHUKAMI i € TIepeBa>kHO HAyKOBUMI 00 €KTaMM JOCTiIKEHb.

Haspani I'TIII € mai>ke He ypasnMBUMM O KIIMaTMYHUX 3MiH i CTi/IKMMU [JO 30BHIiIIIHiX T€0/0-
IiYHUX NpoILeciB, OCKINIBKY CKIafjeH] UIiMTbHNMY KPUCTAIYHYMY ITIOpOofaMMy (TPaHiTOIfY, THECH,
MirmMaTuTyi). BUukiroueHHs Mo)Xke CTAaHOBUTY PoOOTa XBIU/Ib BOJOCXOBMIIIA.

PekpealiitHa isi/bHICTb B MeXKaX IaMsITOK Pery/IbOBaHa i He BIUVIMBAE Ha CTaH 00’eKTiB. [HPpa-
CTPYKTypa B MeXaX IaHOTO IIPMPOJJOOXOPOHHOTO 00'€EKTY PO3BUHYTA, IPUCYTHI lep>KaBHi 3HAKM.

HasBani ¢akTtu go3BonswoTh oninnty exonoriunmit cran I'TITI no6musy m. Kpemenuyk, sk fo-
Opuit (26 6aniB).

BucHoBku

Amnanis exonoriunoro crany I'TIIT Cepepnnboro ITogHinpoB’s cBifYnTh PO HACTYIIHE:

1) I'TIIT matoTh pisHMII eKONOTriYHMIT CTaH: «He 3amoBinbHmit» (PJIIT «TpaxremMupiB»), «3ai0Bib-
Hut» (JIIT «IIuBuxa», KaHiBcbKuil 3anoBifHuK) i «jo6puit» (rpyma I'TIT, sxi 3HaXopATHCS MO-
6113y M. Kpemenuyk i Buxopsth Ha 6eper KpeMeH4yI[bKOIO BOJOCXOBMIIIA);

2) Hait6i/IbII 3aIPO3NMBUMM IIPOLleCaMI, AKi BIVTMBAIOTh HA CTaH IIPUPOJHNX IIAM ATOK, € IPUPOJ-
Hi Hebe31eKu, 0COOIMBO HACTIAKM [iii TOBEPXHEBMX i Ii[j3eMHIUX BOJ. BOHVM BUK/INKAIOTh IrpaBi-
TauiiiHi pyxu (3cyBu, 06Basy, cei TOLO), AKi MOXKYTb IOBHICTIO 3HUIINUTY IPUPOSHI 06 €EKTI.
TonoBHa npo6emMa y TOMY, 1[0 HEMOXX/IMBO YOePerTICs Bifl TAKMX 3aTP03, OKPiM IIPeBEHTUBHIX
3aXO0fjiB iH)KeHepPHO-TeXHIYHOTO XapaKTepy: OeperoyKpimmosanbHi po6oTy, 6yiBHUITBO XBNU-
JIEJIOMiB, IPEHa’KHNX CUCTEM, OIIIPHUX CTiH TOILO;

3) cepey, aHTPOIIOreHHMX HeOe3IeK 3arpo3IMBIUMY MOXKHA BBaXKaTy BUKOOYTOK OyIiBeTbHUX KO-
PUCHUX KoNanmNH (IicOK, I/IMHA, CYIIMHOK, MiCKOBUK TOIIO), @ TAKOXK OyZiBHUIITBA B MEXaX 4N
o613y o6’exris I13®D, mifgnpreMHnLIbKA AiATBHICTD TOIIO;

4) no 3axopis oxoponu ['TIII Bix TakMx 3arpo3 MO>KHa BiJHECTH: IOCU/IEHHS OXOPOHY IIPUPOLHNUX
00’eKTiB; 0O/IAIITYBaHHSA IAM ATOK Jilep>kKaBHMMM 3HAKaMU i BUHECEHHS MeXX OXOPOHHUX Tepu-
TOpiil B HATypi; BUCTaB/IeHHs iHPOPMALiTHUX LIUTIB, IO TAKOX CIPUATUME HONYIApU3arnii i
BMXOBYBAaHHIO CcepeJ] HaCe/IeHH eKOJIOTiYHOI CBiJlOMOCTI.
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abstract

Analysis of morphology, stratigraphic and geographic distribu-
tion of the group of nautilid species, mainly from the Westpha-
lian of Western Europe, and the Bashkirian and Moscovian of
the Donets Basin (Eastern Ukraine) made it possible to establish
a new genus Pseudogzheloceras Dernov, gen. nov. This genus in-
cludes tainoceratids with an evolute discoidal conch. The um-
bilical perforation is present. Cross section of the adult whorls is
sub-square or almost rectangular. Surface ornamentation is rep-
resented by large transverse ribs on the flanks. Siphuncle is sub-
central or is situated between the venter and the centre of the
whorl (the position of the siphuncle is not known for the most
species). Suture line has ventral, lateral and dorsal lobes; some-
times a lobe or saddle is present on the umbilical area. The new
genus differs from the genus Gzheloceras by the sub-square or al-
most rectangular whorls cross section and coarser surface orna-
mentation. Pseudogzheloceras Dernov, gen. nov. is distinguished
from the genus Parametacoceras Miller et Owen, 1934 (Penn-
sylvanian of North America, Westphalian of Western Europe,
Moscovian of the Donets Basin and Moscow Syneclise) by the
presence of transverse ribs on the flanks of the body chamber.
The new genus includes the following species: Pseudogzheloce-
ras costatum (Hind, 1905) comb. nov., Ps. falcatum (Sowerby in
Prestwich, 1840) comb. nov., Ps. rotifer (Salter, 1864) comb. nov.,
Ps. postcostatum (Bisat, 1930) comb. nov., Ps. donetzense (Kru-
glov in Librovitch, 1939) comb. nov., Ps. orthocostatum (Kruglov
in Librovitch, 1939) comb. nov., Ps. tacitum (Shimansky, 1957)
comb. nov., and, possibly, Ps. maklai (Shimansky, 1967) comb.
nov. These species had previously belonged to the genera Pleuro-
nautilus, Metacoceras, Huanghoceras, and Gzheloceras. The new
genus is known from the Westphalian of Western Europe and
North Africa, Pennsylvanian of the Donets Basin and Moscow
Syneclise, and possibly the Upper Pennsylvanian of the Fergana
Depression. The research results have a great importance for
studying the relationships between nautilid faunas of Carbonif-
erous palaeobasins, as well as clarifying the taxonomy and phy-
logeny of non-ammonoid Carboniferous cephalopods.

© 2021 V. Dernov. Published by the National Museum of Natural History, NAS of Ukraine on behalf of
GEO&BIO. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
provided the original work is properly cited.
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Pseudogzheloceras — nosuii pig Hayrinig (Cephalopoda)
3 KapO6ony €EBponu ta IliBHiuHO01 Adpukn

Biraniin [JepHoB

Pestome. Ananisz Mopdororii, crpaturpagidHoro ta reorpaivtHOro MOMPEHHs TPy BUAIB HAY TN
IepeBaXKHO 3 BecTdany 3axifHoi €BpoImy, a TaKOX GALIKMPCLKOIO Ta MOCKOBCBKOTO SAPYCiB [IOHEIbKOro
6acertny (CxinHa YkpaiHa) 103BOINMB BCTAHOBUTHU HOBUIL pif Pseudogzheloceras Dernov, gen. nov. Lleit pin
BKJIIOYA€E TAJIHOLIEPATIJL 3 €BOIIOTHOIO JYICKOBUIHOIO YeperaliKow. YMOiTikanpHuit oTBip npucyTHiit. ITo-
[IepeYHMIT IEPETUH JOPOCTIOTO 3aBUTKY HPSIMOKYTHUIT a60 Maibke KBagpaTHuil. CKyIbITypa IpeacTaB-
JleHa MaCMBHUMM NOIepeYHNMM pebpaMi Ha laTepanbHMX cTopoHax. CrdoH cyOneHTpanbHuiL a0 po3-
TALIOBaHMII MDK BEHTPATbHOK CTOPOHOIO Ta LIEHTPOM 3aBUTKY (II0/IOKeHHs cnOoHY He Bifome 1/ 61b-
mocti BupiB). Jlomarepa jTiHifA 3 BEeHTPa/JIbHOIO, JIATEPAIbHOIO Ta JOPCa/IbHOIO JIONATAMMY; iHKOJIY IIPUCY THA
nomathk abo cigmo Ha ym6imikamphiit cTiHui. Pig Pseudogzheloceras BimpisHserbes Bin pony Gzheloceras
IPSIMOKYTHOIO 260 MajhKe KBapaTHOo (GOPMOIO IIOIIEPETHOrO Ilepepidy 3aBUTKY Ta OL/IBII IPYOOI0 CKY/Ib-
nrypooo. Hosuit pin BigpisHsaeTses Bif pony Parametacoceras Miller et Owen, 1934 (nmencuibsaniit I1is-
HiuHOI AMepyky, BecTdan 3axifHol €Bponu, MOCKOBCbKUIL Apyc [loHebKoro 6aceitHy Ta MOCKOBCBKOT
CMHEKJIi3}M) HasABHICTIO NONepeyHMX pebep Ha jaTepalbHUX CTOPOHAX >KUTIOBOI Kamepy. Hosmil pin
BK/II0Ya€e HacTynHi Bupm: Pseudogzheloceras costatum (Hind, 1905) comb. nov., Ps. falcatum (Sowerby in
Prestwich, 1840) comb. nov., Ps. rotifer (Salter, 1864) comb. nov., Ps. postcostatum (Bisat, 1930) comb. nov.,
Ps. donetzense (Kruglov in Librovitch, 1939) comb. nov., Ps. orthocostatum (Kruglov in Librovitch, 1939)
comb. nov., Ps. tacitum (Shimansky, 1957) comb. nov., Ta, Moxuso, Ps. maklai (Shimansky, 1967) comb.
nov. Panie fani BUAY BKIIOYANTUCA KO CKIaAy poniB Pleuronautilus, Metacoceras, Huanghoceras Ta Gzhe-
loceras. Hoswit pin Bimomuii 3 Bectdany 3axignoi €sponu Ta IliBHiuHOI Adpuky, neHcunpBanio [Jonbacy
Ta MOCKOBCbKOI CMHEK/Ti3U Ta, MOXX/IMBO, BEPXHbOTO NeHcKUIbBaHilo Peprancbkoi samaanuu. Pesynbra-
TU JOCTIXKEHHSI MAIOTh B)X/IVIBE 3HAYEHHSI /s BUBUEHHs 3B sI3KiB MDK (payHaMy HayTHIif, KapOOHOBMX
masieo6aceliHiB, @ TAKOXK /ISl YTOYHEHHs CUCTeMAaTHKY Ta (ioreHil HeaMOHOITHMUX Liedasonos KapOoHy.

Knio4goBi cmoBa: kap6oH, TOIOBOHOTI MOMTIOCKY, HayTiiau, €Bpona, IliBHiuHa Adpuka.

Appeca nnsa 38’asky: B. C. lepuos; IncturyT reonoriunnx Hayk HAH Ykpaiuu; Byn. Onecs Tondapa, 55-6,
Knis, 01054, YkpaiHa; e-mail: vitalydernov@gmail.com; orcid.org/0000-0002-5873-394X

Introduction

The collection of cephalopod remains from the lower and middle Pennsylvanian of the Donets
Basin (Eastern Ukraine) have been studied in the past few years. An analysis of the morphology of a
number of nautilid species, described mainly from the Westphalian of Western Europe, made it pos-
sible to erect a new genus—Pseudogzheloceras Dernov, gen. nov. This genus is described below.

History of Research

A number of nautilids are known from the Westphalian of Western Europe, which during the orig-
inal description and later were assigned to the genera Pleuronautilus and Metacoceras (‘Pleuronautilus’
falcatus Sowerby or ‘Metacoceras’ falcatus (Sowerby), ‘M. costatum (Hind), and ‘M. postcostatum
Bisat) (Hind 1905; Librovitch 1939; etc). The surface ornamentation, the conch shape, and other
signs suggest that they do not belong to these genera. Leonid S. Librovitch (1939) attributed species
close to ‘Pleuronautilus’ falcatus Sowerby (for example, ‘Metacoceras’ postcostatum Bisat) to the genus
Huanghoceras Yin, 1933.

Viktor N. Shimansky in the handbook ‘Fundamentals of Palaeontology’ (Shimansky 1962) consid-
ered the genus Huanghoceras as independent. Later, he included Huanghoceras tacitum Shimansky;,
which was figured in the ‘Fundamentals of Palaecontology’ (Shimansky 1962: pl. XXXV, fig. 2), to
the genus Gzheloceras. He attributed to this genus also some species mentioned earlier by Leonid S.
Librovitch (Huanghoceras nikitini, H. orthocostatum, H. falcatum, and H. falcatum var. donetzense)
(Librovitch 1939). Viktor N. Shimansky considered that the genus Huanghoceras is the younger syn-
onym of the genus Pleuronautilus Mojsisovics, 1882 (Shimansky 1979). In his monograph (Shimansky
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1967), he determined the content of the genus Gzheloceras and cautiously suggested that the species
‘Huanghoceras’ falcatum Sowerby refers to the genus Gzheloceras. I do not support this view (see jus-
tification below).

I am are prone to attribute some of the aforementioned species to a new genus Pseudogzheloceras
Dernov, gen. nov., which is described below.

Material and Methods

This study is based on the analysis of the morphology of nautilid conchs from the Westphalian of
Europe and North Africa, attributed by different authors to the genera Pleuronautilus, Metacoceras,
Huanghoceras, Gzheloceras, and some others. Results of the study of the collection of Pennsylvanian
nautilids from the Donets Basin (collection IGSU-4) were also used. These materials are stored in the
Department of Stratigraphy and Palaecontology of Palacozoic Sediments at the Institute of Geological
Sciences of the National Academy of Science of Ukraine, Kyiv. The study of this collection made it
possible to elucidate some unclear features of the conch morphology of a new genus.

Original plates of the atlas manuscript (Librovitch 1939), which figured the nautilids ‘Huanghoceras’
falcatum (Sowerby) var. donetzensis (Kruglov) and ‘Huanghoceras’ orthocostatum (Kruglov), were ob-
tained with the help of Vladyslav I. Poletaev (Kyiv). I studied these taxa in more detail based on
original pictures due to the poor quality of the photos in the work (Librovitch 1939), which does not
allow finding out the details of the conch morphology of these nautilids. Type series of these species,
apparently, were lost during World War II. Therefore, the only way to form an idea on these species
is studying the photos.

Systematic Palaeontology

Class Cephalopoda Cuvier, 1797

Subclass Nautiloidea Agassiz, 1847
Order Nautilida Agassiz, 1847
Superfamily Tainoceratoidea Hyatt, 1883
Family Tainoceratidae Hyatt, 1883

Genus Pseudogzheloceras Dernov, gen. nov.
Fig. 1 a-j; Fig. 2 b-e
zoobank.org:act: AAF3431D-F073-44EC-B6B0-6D2BD722B71D

Nautilus: Prestwich, 1840, p. 492; Morris, 1854, p. 308 (p.p.; cited by Foord, 1891).

Discites: Salter, 1864, p. 65.

Pleuronautilus: Foord, 1891, p. 134 (p.p.); Hind, 1905, p. 540; Hind, 1920, p. 405 (p.p.).

Metacoceras: Bisat, 1930, p. 84 (p.p.); Miller, Dunbar, Condra, 1933, p. 168 (p.p.); Currie, Duncan, 1937, p. 435;
Delépine, 1937, p. 43.

Huanghoceras: Librovitch, 1939, p. 132; Shimansky, 1962, p. 121 (p.p.).

Gzheloceras: Shimansky, 1967, p. 73-74 (p.p.).

Etymology. Genus name comes from Greek pseudo’ = lie and generic name Gzheloceras.

Type species. Pleuronautilus costatum Hind, 1905: Westphalian of Britain and the Netherlands, Moscovian
of the Donets Basin (Ukraine) and North Africa. Pleuronautilus costatum was chosen as the type species for
several reasons. Firstly, this species was fully described and figured (Hind 1905). Secondly, the type series of
this species is not lost and is available for study (GB3D Type Fossils). Thirdly, it is the oldest fully described
species of the new genus (the species Nautilus falcatus Sowerby is only figured, but not described; its holotype
was not specified). Fourthly, the validity of this species is generally recognized and it is relatively often cited in
the literature.

Diagnosis. Conch is evolute and discoidal. The umbilical perforation is present. The cross section of adult
whorls is sub-square or almost rectangular. The surface ornamentation is presented by large transverse ribs on
the flanks. The siphuncle is subcentral or situated between the venter and the centre of the whorl (the position of
the siphuncle is not known for the most species). The suture line has ventral, lateral and dorsal lobes; sometimes
a lobe or saddle is located on the umbilical area.
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Remarks. The new genus differs from the genus Gzheloceras by the sub-square or almost rectan-
gular form of the whorls cross section and coarser surface ornamentation. The new genus differs from
the genus Parametacoceras Miller et Owen, 1934 (Pennsylvanian of North America, Westphalian of
Western Europe, Moscovian of the Donets Basin and Moscow Syneclise) by the presence of transverse
ribs on the flanks of the body chamber. Pseudogzheloceras differs from Mosquoceras Ruzhencev et
Shimansky, 1954 by the presence of transverse ribs on the flanks and by the absence of nodes on the
ventrolateral shoulders.

The genus Pseudogzheloceras is very similar to the genus Pleuronautilus Mojsisovics, 1882 from
the Late Carboniferous to Triassic (Shimansky 1967) by the surface ornamentation and the form
of the conch. Nevertheless, the new genus lacks the annular lobe, which is typical for the genus
Pleuronautilus (Shimansky 1967).

The taxonomy of the genera Gzheloceras, Foordiceras, Pleuronautilus and some others is rather
confusing (Dzik 1984). Viktor N. Shimansky (1979) considered the genera Huanghoceras Yin, 1933
and Pseudofoordiceras Ruzhencev et Shimansky, 1954 to be junior synonyms of Pleuronautilus, a view
which I support. Jerzy Dzik (1984) considered the genus Pleuronautilus to be a polyphyletic group
uniting several lineages independently originated from Gzheloceras. Bernhard Kummel (1953) made
a cautious assumption that the ancestor of the genus Pleuronautilus may be the genus Parametacoceras
Miller et Owen, 1934. Nataliya P. Schastlivtseva (1988) considers the genus Metacoceras to be the an-
cestor of Pleuronautilus; Jerzy Dzik (1984) attributed some North American representatives of the
genus Foordiceras to Pleuronautilus.

The significant morphological similarity between the genera Foordiceras, Pleuronautilus, and
Pseudogzheloceras by the conch’s form and surface ornamentation should be noted. The suture line
of Pleuronautilus and Pseudogzheloceras is different. In addition, as noted earlier, Pleuronautilus has
an annular lobe of the suture line (Shimansky 1967). It is not yet clear what caused such a significant
morphological similarity — convergence, direct relationship, mistakes of taxonomists, or all the rea-
sons together. The rank of the Pseudogzheloceras might be overestimated in this study and might be
only a subgenus of the genus Pleuronautilus.

Pleuronautilus sp. is mentioned from the Upper Carboniferous of the Fergana Depression
(Shimansky 1967). If the Late Carboniferous nautilids described in (Shimansky 1967; Zhang et al.
1994) are indeed representatives of the genus Pleuronautilus, then, possibly, the Asian origin of this
genus should be recognized.

The systematic position of the nautilids Huanghoceras obliquicostatum Young, H. bryani Young,
and H. collinum Young described from the Pennsylvanian of New Mexico (Young 1942; 1945) is
rather confusing too. These species were assigned to the genus Metacoceras Hyatt, 1883 (Sturgeon et
al. 1982). A new species Metacoceras clinocostatum Sturgeon et al., 1982, which is very similar to the
above species, was described in the same article. Massive transverse ribs on the flanks of the conchs of
these nautilids are not typical for the genus Metacoceras. It is possible that these species, as many other
Permian representatives of the genus ‘Metacoceras’ bearing transverse ribs on the flanks of the conch,
should be attributed to the genus Foordiceras (Miller & Younquist 1949). According to the photo of
the conchs of Metacoceras clinocostatum Sturgeon et al., 1982 (not a type series) posted on the site
of the Fossils of Parks Township (https://fossil.15656.com/2021/05/17/metacoceras-clinocostatum/),
this and the above species may also belong to the genus Gzheloceras and/or Pseudogzheloceras.

Included species (Table 1 and Fig. 1). A number of species from the Westphalian of Britain, such
as Pseudogzheloceras costatum (Hind, 1905) comb. nov., Ps. falcatum (Sowerby in Prestwich, 1840)
comb. nov,, Ps. rotifer (Salter, 1864) comb. nov., and Ps. postcostatum (Bisat, 1930) comb. nov., which
are described in rather old works (Hind, 1905; Prestwich, 1840; Salter, 1864; Bisat, 1930), are morpho-
logically very close to each other. Apparently, some of them are synonyms. It is impossible to resolve
this issue without studying the original material. The status of these species is not addressed in this
article.
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Fig. 1. Some species of the genus Pseudogzheloceras Dernov, gen. nov. a—Pseudogzheloceras costatum (Hind,
1905) comb. nov., lateral view, specimen BGS GSM71006 (syntype) (GB3D Type Fossils); b—Pseudogzheloceras
postcostatum (Bisat, 1930) comb. nov., lateral view, specimen BGS GSM49261 (holotype) (GB3D Type
Fossils). c—Pseudogzheloceras falcatum (Sowerby in: Prestwich 1840) comb. nov., lateral view, after (Prestwich
1840); d, e—Pseudogzheloceras tacitum (Shimansky, 1957) comb. nov., holotype: d—ventral view, e—lateral
view, after (Shimansky 1962); f, g—Pseudogzheloceras donetzense (Kruglov in: Librovitch 1939) comb. nov.,
holotype: f—lateral view, g—ventral view (original photo from the manuscript of the work Librovitch 1939);
h—Pseudogzheloceras rotifer (Salter, 1864) comb. nov.: lateral view, specimen BGS GSM11371 (syntype) (GB3D
Type Fossils); i, j—Pseudogzheloceras orthocostatum (Kruglov in: Librovitch 1939) comb. nov., holotype: i—
lateral view, j—ventral view (original photo from the manuscript of the work Librovitch 1939). Abbreviations:
BGS—Britain Geological Survey.

Puc. 1. [lesixi Bupu pony Pseudogzheloceras Dernov, gen. nov. a — Pseudogzheloceras costatum (Hind, 1905)
comb. nov., Burnan 36oky, eks. BGS GSM71006 (cuutun) (GB3D Type Fossils); b — Pseudogzheloceras
postcostatum (Bisat, 1930) comb. nov., Buriag 360y, ex3. BGS GSM49261 (ronorumn) (GB3D Type Fossils).
¢ — Pseudogzheloceras falcatum (Sowerby in: Prestwich 1840) comb. nov., Bursig 360Ky, B3AT0 3 poboTn
(Prestwich 1840); d, e — Pseudogzheloceras tacitum (Shimansky, 1957) comb. nov., romortun: d — Bursg 3
60Ky BEeHTpPalIbHOI CTOPOHM, e — BUIIIAL 300Ky, B3sATO 3 pobotu (Shimansky 1962); f, ¢ — Pseudogzheloceras
donetzense (Kruglov in: Librovitch 1939) comb. nov., ronotun: f — Burmnaz 360Ky, § — BUITIAA 3 60Ky BEHTPaIb-
Hoi croponu (opurinanabHe GoTo 3 pykomnucy poboru (Librovitch 1939)); h — Pseudogzheloceras rotifer (Salter,
1864) comb. nov.: Buriag 360ky, ek3. BGS GSM11371 (cuntun) (GB3D Type Fossils); i, j — Pseudogzheloceras
orthocostatum (Kruglov in Librovitch, 1939) comb. nov., ronorumn: i — Burisag 360Ky, j — BUITIAA 3 60Ky BeH-
TpanbHOI cTopoHu (opuriHanpHe ¢oto 3 pykomucy pobotu (Librovitch 1939)). Cxkopouenns: BGS — Ieono-
rivHa Cryx6a bpuranii.
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Table 1. Species of the genus Pseudogzheloceras Dernov, gen. nov.
Tabnuys 1. Buposmii cknap pony Pseudogzheloceras Dernov, gen. nov.

Species Distribution

Westphalian of Britain, Netherlands and North Africa, Mos-
covian of the Donets Basin (Eastern Ukraine).
Pseudogzheloceras falcatum (Sowerby in Prestwich, 1840) ~ Westphalian of Britain; Upper Bashkirian of the Donets

Pseudogzheloceras costatum (Hind, 1905) comb. nov.

comb. nov. Basin.
Pseudogzheloceras rotifer (Salter, 1864) comb. nov. Westphalian of Britain.
Pseudogzheloceras postcostatum (Bisat, 1930) comb. nov. %\;isi;phahan of Britain and Spain, Moscovian of the Donets

Pseudogzheloceras donetzense (Kruglov in Librovitch, 1939)
comb. nov.

Pseudogzheloceras orthocostatum (Kruglov in Librovitch,
1939) comb. nov.

?Pseudogzheloceras maklai (Shimansky, 1967) comb. nov.  Upper Gzhelian, Karachatyr Mountains (Uzbekistan).
Pseudogzheloceras tacitum (Shimansky, 1957) comb. nov. Lower Moscovian, European part of Russia.

Upper Bashkirian, Donets Basin.

Upper Bashkirian, Donets Basin.

Nautilus armatus Sowerby figured in the article by Josef Prestwich (Prestwich 1840: pl. XL, fig.
8) is similar in conch’s form and surface ornamentation to Pseudogzheloceras falcatum (Sowerby in
Prestwich, 1840) comb. nov. Wheelton Hind (1910) mistakenly attributed this species to the genus
Pleuronautilus. I cannot discuss the status of this species since it has not been described and the avail-
able images of the conch (picture in Prestwich 1840) do not give an idea of the morphology of this
species. Moreover, the species Nautilus armatus Sowerby is hardly cited in the literature in contrast to
Nautilus falcatum Sowerby figured in the same work (Prestwich 1840).

The genus Pseudogzheloceras also includes the nautilid figured in the work (Wagner-Gentis 1977:
pl. 2, fig. 6). It is defined as Metacanites sp. (ammonoid) [sic!]. The author of the definition means
Metacoceras, so the error is obvious. The fossil is found in the upper Bashkirian of Spain. The nau-
tilid from the Carboniferous of Poland defined as Metacoceras sp. (Korejwo & Teller 1972) possibly
also belongs to the genus Pseudogzheloceras. Pleuronautilus cf. falcatus (Sowerby) defined by Karl
Patteisky (1929; pl. 14, fig. 9) does not belong to the genus Pseudogzheloceras.

Alpheus Hyatt (1891) described the nautilid Temmnocheilus crassus Hyatt, 1891 from the
Pennsylvanian of Kansas. This species was attributed to the genera Metacoceras (Miller et al. 1933),
Parametacoceras (Miller & Owen 1934), and Gzheloceras (Shimansky 1967). ‘“Temnocheilus’ crassus
Hyatt does not belong to any of these genera. It is not known whether conchs of this nautilid species
have an umbilical perforation. This species is close to the representatives of the genus Pseudogzheloceras
Dernov, gen. nov. This similarity, however, is not enough to include ‘Temnocheilus’ crassus Hyatt, 1891
into the genus Pseudogzheloceras Dernov, gen. nov.

Distribution (fig 2, a). The genus is found in the Westphalian of Western Europe and North Africa
(Bisat 1930; Delépine 1937; 1949; Prestwich 1840; Rakusz 1932), in the Pennsylvanian of the Donets
Basin (Librovitch 1939 and unpublished data of the author) and the Moscow Syneclise (Shimansky
1967), and possibly in the upper the Pennsylvanian of the Fergana Depression (Shimansky 1967).

Representatives of the genus Pseudogzheloceras Dernov, gen. nov. mainly inhabited epicontinental
warm seas of the eastern coast of Laurasia. Most of the species are found in sediments formed at low
palaeolatitudes (fig. 2, a).

Conclusions

A new nautilid genus Pseudogzheloceras Dernov, gen. nov. is described from the Carboniferous of
Europe and North Africa. The main distinctive features of the morphology of the new genus are: (1)
evolute discoidal conch; (2) sub-square or rectangular form of the conch whorl cross section; (3) mas-
sive transverse ribs on the flanks; (4) suture line with ventral, lateral and dorsal lobes; (5) occasional
presence of a lobe or saddle on the umbilical area.

The new taxon is widespread in Westphalian sediments of Western Europe and the Donets Basin.
The research results have great importance for studying the relationships between nautilid faunas of
Carboniferous palaeobasins, as well as clarifying the taxonomy and phylogeny of Carboniferous non-
ammonoid cephalopods.
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Panthalassa

Ocean Panthalassa

— Paleoequator

Fig. 2. Geographic distribution of the genus Pseudogzheloceras Dernov, gen. nov. (a) and some representatives
of the genus Pseudogzheloceras Dernov, gen. nov. from the Carboniferous of the Donets Basin (b-e).

a—geographic distribution of the genus Pseudogzheloceras Dernov, gen. nov. (red circles); palacogeographic
map after Scotese 2014; b—Pseudogzheloceras costatum (Hind, 1905) comb. nov., lateral view (IGSU-4/670),
Ukraine, Luhansk, coal mine ‘Mashchynska’ (Moscovian: Almazna Formation, roof shale of the 1, coal
layer); c—Pseudogzheloceras costatum (Hind, 1905) comb. nov., lateral view (IGSU-4/427), Ukraine, Luhansk
Region, Luhansk District, Makedonivka Village (Upper Bashkirian, upper part of the Mospyne Formation);
d— Pseudogzheloceras costatum (Hind, 1905) comb. nov., lateral view (IGSU-4/441), the locality is the same
as for previous nautilid; e—Pseudogzheloceras falcatum (Sowerby in Prestwich, 1840) comb. nov., lateral view
(IGSU-4/685), Ukraine, Luhansk Oblast, Luhansk Raion, Makedonivka Village (upper Bashkirian, Mospyne
Formation, sandstone 40 m below the G,2 limestone). Scale bar: 10 mm.

Puc. 2. Teorpadiune nommpenns pony Pseudogzheloceras Dernov, gen. nov. (¢ir. a) Ta fesxi mpegcTaBHUKY
pony 3 kapbony Jlon6acy (¢ir. b—e).

a — reorpadiuHe mompenus pony Pseudogzheloceras Dernov, gen. nov. (4epBoHi Kona); maneorpadidry Kap-
Ty B3sT0 3 pobotu (Scotese 2014); b — Pseudogzheloceras costatum (Hind, 1905) comb. nov., Burnsn 360Ky
(ex3. IGSU-4/670), Yxpaina, J/Iyrancpk, maxra «MampmHcbka» (MOCKOBCBKMIL SIPycC: a/IMasHa CBiTa, C/IaHIi B
HOKpiBii ByrinbHoro mapy lg); ¢ — Pseudogzheloceras costatum (Hind, 1905) comb. nov., Burnsan 36oxy (exs.
IGSU-4/427), YxpaiHa, JIyraHcbKa 0671acTh, ceno MakefjoHiBKa, (BepXHill 6aIIKip, BePXHs YaCTUHA MOCIINH-
cbkol cBiti); d — Pseudogzheloceras costatum (Hind, 1905) comb. nov., Burmsap 360ky (ex3. IGSU-4/441), mic-
I[e3HAXOKEHHS Te )X CaMe, 0 1 iytst ir. ¢; e — Pseudogzheloceras falcatum (Sowerby in Prestwich, 1840) comb.
nov., BUIAL 360Ky (exs. IGSU-4/685), Ykpaina, Jlyrancbka o61., c. MakefoHiBKa (BepXHiit 6aIIKup, MOCIINH-
CbKa CBITa, MiCKOBUK B 40 M HIDKYE BalIHAKY Glz). Maciura6ui Bigpisku: 10 Mm.
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abstract

Data from a comprehensive study into the lithological composi-
tion and lateral distribution of Albian and Cenomanian deposits
in the Middle Dnister region (Ukraine), in the watersheds of the
Smotrych-Tarnava-Studenytsia—Ushytsia—-Kalyus-Zhvan-Ly-
adova-Nemiya-Murafa-Rusava-Markovka rivers, are presen-
ted in the paper. Cretaceous deposits of Volyn-Podillia are part
of the terrigenous-carbonate subformation of the Jurassic-Creta-
ceous carbonate formation (J;-K;) and the glauconite Cretaceous
formation (K,al;-K,), which includes gaizeous (K,al;-K,s,), sili-
ceous-chalk (K,s,-K,k) and marl-gaizeous (K,sn-K,m) subfor-
mations. Cretaceous deposits of the Middle Dnister region are
represented by the lower (Albian stage) and upper parts (Ceno-
manian stage).The study is focused on the distribution of micro-
and macrofauna (e.g. molluscs, calcareous nannoplankton) in
the Albian and Cenomanian deposits and their facies affiliation,
as well as on the quantitative analysis of organic remains and
palaeoecological conditions. Differences in homogeneous con-
ditions of sedimentation within the epicontinental sea basin of
the modern Middle Dnister region at the Early-Late Cretaceous
boundary were insignificant. Due to a study of Cretaceous mac-
ro- and microfauna, its facies distribution, quantitative analysis,
and palaeoecological conditions, it is possible to trace slight dif-
ferences between close homogeneous conditions of sedimenta-
tion within the relatively homogeneous sea basin of the Middle
Dnister region on the verge of the Early and Late Cretaceous.
This shallow epicontinental sea was characterized by normal sa-
linity and well-aerated warm waters with temporary strong bot-
tom currents within shallow water and with maximum depths
up to 150-200 m in some areas and soft muddy bottom of deep-
water areas. Phosphatisation of the early-middle Cenomanian
fauna is evidence for the important role of the Carpathian up-
welling at that time. Geochemically active phosphorus is con-
centrated on shelf due to changes in salinity, temperature, pH,
CO, content and other parameters of the aquatic environment,
which were characteristic for this region of Volyn-Podillia.

© 2021 L. Kyselevych, O. Kovalchuk; Published by the National Museum of Natural History, NAS of Ukraine
on behalf of GEO&BIO. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any
medium, provided the original work is properly cited.
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Bioctparurpadis ra ymosu popmyBanHs Bifk1agis
anp0y i ceHOMaHy Ha MiBIEHHO-3aXiTHOMY CXWTi
Ykpaincpkoro murta (perion Cepeguénoro Ilognicrep’s)

JTeonig KuceneBny, Onekcanmp KoBanpuyk

Pesrome. Y cTarTi IpefcTaBIeHO Pe3yNIbTaTyi KOMIUIEKCHOTO NOCITiIPKEHHA JIITONIOTiYHOTO CK/Ia/ly Ta jaTe-
PaIbHOTO PO3MOJIiTY anbOChKMX i ceHOMaHChbKUX Bifknafis y Cepennbomy [lopnicrep’i (Ykpaina), Ha Bo-
poninax pivok CmoTpud-Taprasa-Crygennus-Ymnna-Kamoc->Ksan-J/Iagosa-Hemisa-Mypada-Mapkiska.
Kpeitnosi Bigkmagyu BomHo-Ilogins € 4acTHHOWO TepureHHO-Kap6oHaTHOI mifdopMariii 0pchKo-Kpeito-
Boi KapbOoHaTHOI popmaii (J5-K,) Ta raykonirosoi kpeiifosoi popmanii (K, al;-K,), o BxIodae onoxkosy
(K,al;-K,s,), kpemenncro-kpeiinany (K,s,-K,k) i meprenbro-resoBy (K,sn-K,m) migdopmanii. Kpeitrosi
Bigknagu Cepenuboro [logHicTep’st mpefcTaBieHi HIDKHBOIO (a1b0) Ta BEPXHBOI YacTMHAMU (CEHOMaH).
JocnimkeHHA 30cepe>keHo Ha PO3NOfiI MiKpo- Ta MakpodayHu (MOIOCKIB, HAHOIUIAHKTOHY) Y BillK/Ia-
max anb0y i ceHoMaHy Ta iX parianbHOI IPUHATEKHOCTI, @ TAKOXX KI/IBKICHOTO aHa/Ii3y OpraHiYHMX PEITOK
Ta I1a/Ie0€KOIOTiYHNX YMOB. BifMiHHOCTi B O[HOPiZHMX yMOBaX CeMMEHTallii B eiKOHTMHEHTAaTbHOMY
MopcbKoMy baceitHi cydacHoro periony Cepennboro IlogHicTep’s Ha MeXi paHHDBOI Ta IMi3HBOI Kpenan
6y/u He3HaYHMMI. 3aBIAKY BUBYEHHIO KpeliloBol Makpo- i MikpodayHu, 1i ¢anianbHOro posnopiny, Kinb-
KICHOTO aHasIi3y Ta MMa/Je0eKOMOTiYHNX YMOB MOXKHA IIPOCTEXXUTH He3HAYHI BIfMIHHOCTI MIXK 6/IM3bKIMM
OIHOPITHMMY YMOBaMM OCaJJKOHAKOIMYEHHsA Y MeXaX MOPChKOro 6aceitHy. Lle MilTkoBOmHe emiKOHTH-
HEHTa/IbHe MOpPe XapaKTepU3yBa/joCsi HOPMATIbHOI COJIOHICTIO i f06pe aepOBaHMMM TEIUIMMI BOJAMU 3
TUMYAaCOBUMM CVWIbHMMY JOHHMMM Te€4iAMM Ha MIIKOBOAI Ta MaKCHMaAbHOIO IM6uHO© 10 150-200 M
y [eAKVUX pailoHaX i M'SKMM MYIUCTUM RHOM Ha rmboxosonai. @ocdaTtnsania dayHiCTUYHNX pelITOK
PAaHHDBOI'O Ta CEPENHBOIO CEHOMAHY € CBifU€HHAM BEJIMKOI pOJIi KapIIaTChKOro anBeliHry. [eoxiMiyHO ak-
TUBHMI Ppocdop KOHIEHTPYeThCA Ha LIenbdi BHACTILOK 3MiHN CONOHOCTI, TeMneparypy, pH, Bmicty CO,
Ta IHIINX ITapaMeTpiB BOJHOIO CEPEefOBUILA, XapaKTepHUX 11 Bonmuo-Ilogins.

KniogoBi cmoBa: crparurpadis, 6i0XpoHOIOris, ManmeoeKooris, Mope, Kpeiiaa, Ykpaina.

Appeca pna 38 a3Ky: JI. Kucenesuy; Hanionanpauit HaykoBo-npripopayanii Myseit HAH Ykpainy; Byn. b. Xmern-
HUILBKOTO, 15, KuiB, 01054 YkpaiHa; e-mail: kls412@ukr.net; orcid: 0000-0002-8822-1427

Introduction

In the Early Cretaceous, most of the territory of modern Ukraine was a landmass with a weakly
dissected relief, local depressions comprising continental terrigenous formations, and coastal-lagoon
deposits in its outskirts. Shallow temporary epicontinental isolated seas with sandy, sandy-clayey,
clayey-carbonate or siliceous sediments existed on the periphery (in the Dnipro-Donets Depression,
Crimea, Black Sea region, Moldavian Depression, and Volyn-Podillia). The Early Cretaceous was
characterized by the appearance of mostly continental formations, except for Valangian and Albian,
when the accumulation of marine sediments took place. Because of a rather complex palaeogeo-
graphic situation in Volyn-Podillia during the Cretaceous, in particular numerous transgressions and
regressions associated with ocean eustatic processes, there is a mosaic lateral distribution of lithologi-
cal facies of different stratigraphic units. Sediments of the Cretaceous system in Volyn-Podillia with
a clear stratigraphic inconsistency transgressively lie on the blurred surface of geological formations
of different age — Neoproterozoic, Cambrian, Ordovician, Silurian, Devonian, Carboniferous, and
Jurassic.

The surface of pre-Cretaceous formations is inclined from east to west and gradually deepened,
having a sharp bend on the border with the Pre-Carpathian Depression, which causes an increase
in thickness of Cretaceous deposits in this direction: from several tens of centimetres within Volyn-
Podillia to 1000-1400 m within the Lviv Depression and further to the west.

The study of the palacogeographic situation during the Barremian-Early Albian shows that clay-
carbonate sediments have formed in shallow bays of the palaeoshelf within Volyn-Podillia and in the
adjacent part of the modern Pre-Carpathian Depression as a result of water runoff from land, which
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supplied terrigenous material to the branched isolated basin on the northern mainland outskirts of
the Tethys. The almost complete absence of Berriasian-Aptian deposits on the south-western slope
of the East European platform, including Volyn-Podillia, is due to global regression associated with a
significant amplitude of falling ocean levels.

Analysis of earlier biostratigraphic studies and previous publications

Eichwald (1830) published the first paper containing specific data on the Cretaceous deposits of
the Middle Dnister region, in particular the description of outcrops with Upper Cretaceous rocks.
Kner (1848, 1852) studied fossils in this area, including Cretaceous molluscs from the Seret River ba-
sin. The age of fossils is not clearly defined, although Ammonites varians Sow. described by the author
indicates the Cenomanian stage of fossil-bearing rocks.

Zareczny (1874) analysed faunal remains from the Seret and Stryp rivers in more detail. In the geo-
logical part describing the scheme of the Cretaceous system, the author attributed sandy marls and
sandstones to the Cenomanian and distinguished four horizons of different age. Dunikowski (1888)
also studied the Cenomanian fauna, although he considered the horizons proposed by Zargczny as
facies of the same age. Radkevich (1891, 1897, 1898) allocated the northern and southern parts of this
area. South of the Dnister-Southern Bug watershed, there are widespread Cenomanian deposits with
faunal remains of all biozones, including Actinocamax plenus. Large species lists were presented by
this researcher along with comparing the Cenomanian lithology and fauna of Podillia with those of
Western Europe.

In the first half of the 20th century, Cretaceous deposits of the Middle Dnister region were stud-
ied by Vyrzhykivsky (1927, 1931, 1932), and the results were presented in a number of publications.
Kokoszynska (1920, 1928,1931, 1939) provided faunalists and a description of numerous Cenomanian
outcrops. Based on the study of rocks in this area, she identified five facies some of which are impor-
tant stratigraphic horizons (sandstones, calcareous sandstones with sea urchins, green sands, marls,
and white limestones), three lower of which the author refers to the Lower Cenomanian, and the
two upper — to the Middle and Upper Cenomanian, respectively. The section of Cretaceous rocks
near Soroky (Moldova) was studied by Vascautanu (1923), who collected fossils from each layer and
described the Cenomanian part of the outcrop. O. V. Savchynska studied the fauna of the Middle
Dnister region from 1939 and concluded that there is °.. a fairly strong confirmation of the presence
of Albian deposits’

Despite the many studies, several issues of the stratigraphy of Cretaceous deposits of the Middle
Dnister region remained unknown or required clarification. The most important of them were the
following: identification of the full thickness of the Upper Cretaceous in general and of its individual
stages, the study of the lithological nature of sedimentation, and facial changes within each stage.
Complete lists of fauna have not yet been compiled making it difficult to compare and correlate with
already studied areas. Earlier outcrops were studied only along the Dnister valley and its tributaries,
but the wide application of drilling works allowed passing full section wells of Upper Cretaceous
rocks, to study Cretaceous formations in continuous sections, to clarify the lateral distribution of
sediments, and to study the microfauna.

In the late 1940s, research covered the Southern Bug basin. It was found that the Upper Cretaceous
section begins with the lower Cenomanian formation; visible traces of the break between the
Cenomanian and Turonian stages are not observed. Cenomanian deposits are absent in the raised ar-
eas of Palaeozoic rocks. In general, Cenomanian sediments are represented by various rocks: coarse-
grained glauconite sandstones, marls, spongioliths, sandy limestones, and others. Pasternak (1957,
1959, 1962a, 1962b, 1966) studied Cretaceous formations of the Middle Dnister region, in particular
the section from Volodymyr-Volynskyi to the Dnister River (Pasternak 1956a), the distribution of
Albian and Cenomanian deposits and biostratigraphy of the Upper Cretaceous of the Volyn-Podillia
Plate (Pasternak 1956b, 1957, 1966; Pasternak & Gavrylyshyn 1956, 1964). Pectenids are widespread

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2021 « Tom 21 97



in Upper Cretaceous deposits of the Middle Dnister region. Their ecology and taxonomy was consi-
dered and studied by Sobetsky (1961).

The lithological specificity of the Upper Cretaceous rocks drew the attention of researchers to the
issues of lithogenesis (Senkovsky 1962, 1963a, 1963b, 1977; Sergeev 1964).

Mineralogical and petrographic characteristics of the Albian and Cenomanian stages were pro-
vided along with the discussion of genesis of sillicites. The issues of biostratigraphy of Cenomanian
deposits of the Middle Dnister region are considered in detail by Kyselevych et al. (1987, 1988),
Yakushyn (2006), Leshchukh et al. (2012), Ivanik et al. (2013), and others. Based on a list of fauna
collected (Pasternak et al. 1987; Maryash & Kurepa 2013; Maryash 2015; Kyselevych & Ogienko 2018;
Maryash 2019), the conditions of formation of these deposits were clarified (Kyselevych 1991, 1992,
1999; Danyliv 2017, 2019). Zonal biostratigraphic dismemberment of three substages of Cenomanian
deposits in the Middle Dnister region was carried out, and they were correlated with formations of
the same age of Western Europe and Central Asia.

Results and Discussion

Cretaceous deposits of Volyn-Podillia are part of the terrigenous-carbonate subformation of the
Jurassic—Cretaceous carbonate formation (J5-K;) and the glauconite-Cretaceous formation (K,al;-
K,), which includes gaizeous (K,al;-K,s,), siliceous-chalk (K,s,-K,k) and marl-gaizeous (K,sn-K,m)
subformations (Chebanenko et al. 1990). Cretaceous deposits of the Middle Dnister region (Fig. 1)
are represented by the lower (Albian) and upper (Cenomanian) parts.

Cretaceous system K

Lower section K,

Albian stage K, al

Middle Albian substage K al,

Stratigraphy. The sandy facies of coastal zone of the middle Albian sea has been preserved in
small areas of the south of Ternopil Oblast and is mainly distributed in depressions of the pre-Creta-
ceous relief. Lithologically, it is represented by clayey sands and sandstones with admixtures of glau-
conite, gravel, black flint and quartz, phosphorites, and pebbles of Silurian argillites in contact with
Silurian rocks. Undoubted middle Albian fauna was found only near Melnytsia-Podilska in outcrops
on the banks of the Dnister River (Pasternak et al. 1968).

On the blurred surface of Silurian rocks (near Khudykivtsi) it forms a thin layer of conglomerate
(0.1-0.2 m), the saturation of which with washed and phosphatized faunal remains in some places
reaches more than 50% of the cementing rock. The following taxa were identified in the conglome-
rate!: Nucula pectinata Sow., Leda bergi Arkh., L. baueri Noetl., Arca dupiniana (Orb.), Barbatia marul-
lensis Park., Cucullaea glabra Park., C. mailleana (Orb.), Grammatodon carinatus (Sow.), Glycymeris
sublaevis (Sow.), Limopsis mulleri Holzapf., Pteria sp., Entolium orbiculare (Sow.), Chlamys cf. his-
pida (Goldf.), Lima rhotomagensis Orb., L. sp., Plicatula gurgitis Pict. et Roux, Lopha carinata (Lam.),
Amphidonte conicum (Sow.), A. lateralis (Nilss.), Linotrigonia cf. spinosa (Park.), Cardita tenuicostata
(Sow.), Cyprina ligeriensis Orb., C. lineocostata (Sow.), Lucina downesi Woods, Thetironia laevigata
(Sow.), Cyprimeria faba (Sow.), Cardium proboscideum (Sow.), Dosinopsis caperata (Sow.), Panope
gurgitis (Bron.), Pleurotomaria ewaldi Tissen, Littorina lubrica Woll., Turrilites sp., Confusiscata cf. du-
piniana (Orb.), Gyrodes gaultina (Orb.), Natica ervina Orb., N. sp., Ringinella inflata (Sow.), Avellana
cf. incrassata (Sow.), Fustiaria strehlensis (Gein.), Nautilus sp., Puzosia mayoriana (Orb.), Hoplites
dentatus (Orb.), H. latesulcatus Spath, H. bailey Spath, and Anahoplites planus (Mant.). In addition,
there are phosphated sponges, shark teeth, sea urchin needles and tree fragments. The given fau-
nal assemblage, in particular hoplites (species-index Hoplites dentatus) evidenced the middle Albian

1 Here and further—fossils were identified by L. Kyselevych.
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Fig. 1. Study region with collection points of paleontological material. 1 — Bilche-Zolote; 2 — Mykhalkiv;
3 — Khudykivtsi; 4 — Melnytsia-Podilska; 5 — Hrynchuk; 6 — Malynivtsi; 7 — Demshyn; 8 — Bakota; 9 —
Velyka Kuzheleva; 10 — Stara Ushytsia; 11 — Tsykove; 12 — Nova Ushytsia; 13 — Kucha; 14 — Struga; 15 —
Sloboda Shcherbovetska; 16 — Balabanivka; 17 — Zhytnyky; 18 — Murovani Kurylivtsi; 19 — Khonkivtsi;
20 — Yaryshiv; 21 — Sloboda-Yaryshivska; 22 — Mohyliv-Podilskyi; 23 — Ataky; 24 — Otach; 25 — Oklanda;
26 — Mykhailivka; 27 — Oksanivka; 28 — Dzyhiv Brid; 29 — Porohy; 30 — Soroky.

Puc. 1. Perion gocmimpkenus 3 Toukamu 36opy mMarepiany. 1 — Binbue-3omore; 2 — Muxankis; 3 — Xyaukisui;
4 — Menpaung-Iloginbebka; 5 — Ipunuyk; 6 — Manunisli; 7 — JemmnH; 8 — bakoTa; 9 — Benmuka Kysxe-
neBa; 10 — Crapa Yummus; 11 — Iukose; 12 — Hosa Yumns; 13 — Kywa; 14 — Crpyra; 15 — Cro6opa-Ilep-
60BeLbKa; 16 — Bamabaniska; 17 — JKutHuky; 18 — Myposasni Kypunisni; 19 — Xonbkisi; 20 — Spumris;
21 — Cnobopa-Spumiscpka; 22 — Mornnis-Iloginbepkuit; 23 — Araky; 24 — Otay; 25 — OknaHpa; 26 —
MuxariniBka; 27 — OxcaniBka; 28 — JI3uxiB bpin; 29 — Iloporu; 30 — Copoxu.
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age of the conglomerate layer. It should be noted that some researchers (Sobetsky 1978; Rozumeiko
1988; Leshchukh 1992; Leshchukh & Maryash 2009) doubt the presence of middle Albian deposits
within the Middle Dnister region and suppose re-deposition of the faunal content in younger forma-
tions (Maryash 2007; Bakayeva 2010). According to I. Maryash (pers. comm.), remains of the middle
Albian index species H. dentatus were most likely re-deposited. In the current stratigraphic scheme
for the Lower Cretaceous of Volyn-Podillia, the phosphorite layer from Khudykivtsi is referred to
the upper part of the upper Albian substage, upper part of the Mortoniceras inflatum zone — the
Stoliczkaia dispar zone (Ivanik et al. 2013).

Palaeoecology. The coastal zone of the middle Albian sea received a sufficient amount of organic
detritus, and the bottom waters were quite rich in oxygen and food, which were necessary for the
existence of a number of benthic organisms. The systematic composition of faunal remains is repre-
sented by 40 species (Pasternak et al. 1968). Taxonomic composition and species richness indicates
the highest distribution of bivalve molluscs (92.0% of the processed specimens), of which 56.0% are
Taxodonta. The portions of other groups are as follows: gastropods — 5.5%, cephalopods — 1.1%,
sponges — 0.8%, sea urchins and fishes — 0.6%. Cucullaea glabra Park. and Glycymeris sublaevis
(Sow.) predominate by the number of individuals. Among the ecological groups, there are mobile
benthos (92.3%, of which 13% are free-floating organisms (mainly ammonites and less often bel-
emnites), and sedentary benthos (7.6%) represented by sponges, some species of Ostrea, Lopha, and
Amphidonte. In addition, there were lithophagous organisms, the quantification of which is difficult,
but common drilling traces in Silurian argillites indicate their widespread distribution and abun-
dance. A number of bivalve shells have holes drilled by zoophagous gastropods (Natica).

The nature of the burial and the state of preservation of organic remains indicate that they were
washed, re-deposited and represent an orictocoenosis. Almost all of the fossils are phosphatised,
rolled and partially broken. Molluscs have remained in the form of nuclei. Significant clusters of fauna
are often found, which are cemented with phosphate substance, and together with phosphorite pebble
and phosphated wood remains form a phosphorite layer.

Based on ecological characteristics of certain groups of the fauna, in particular molluscs, as well
as the lithological composition of rocks, it is possible to conclude on the physical and geographical
conditions of this part of the Albian sea: the middle Albian fauna developed under favourable con-
ditions — sufficient light, good bottom water aeration, favourable gas regime, normal salinity, high
water temperature, etc. The normal water salinity is indicated by the large number of stenohaline spe-
cies represented by numerous Glycymeris, Limopsis, etc., which do not tolerate any deviations from
normal salinity. The large number of thermophilous forms (e.g. Exogyra, Ostrea, Glycymeris, and
Chlamys) indicates that water temperature was not lower than +17...+20°C. High water temperatures
are also confirmed by oxygen isotope analysis in calcite rosters of belemnites. The presence of mol-
luscs capable to drill bottom rocks indicates a slow sediment accumulation at the initial stages of de-
velopment of the Albian sea basin, or a significant hydrodynamic activity of waters and the presence
of strong bottom currents that removed the newly formed sediments.

Upper Albian substage K,al,

Stratigraphy. Upper Albian deposits are lithologically diverse, well characterized by fauna and
widespread in the Middle Dnister region, where they are exposed (Pasternak et al. 1968). Separate
layers with faunal remains are allocated in their structure (from bottom to top):

quartzose-glauconitic sands, containing gravels, sometimes conglomerates, and in eastern
Podillia — re-deposited phosphorite Neoproterozoic nodules in the lower part. The fauna is poor
and represented mainly by Amphidonte conicum (Sow.), A. lateralis (Nills.), Lopha cf. carinata (Lam.),
Plicatula gurgitis Pict. and Roux, etc. Neohibolites cf. minimus (Miller) was found near Mikhalkiv, and
phosphatized nuclei of Aucellina gryphaeoides (Sow.), A. krasnopolskii Pavl., and A. stuckenbergi Pavl.
in Mohyliv-Podilskyi. The basal sands of the upper Albian form separate lenses (up to 2 m thick) on
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the surface of the Neoproterozoic or Lower Palaeozoic deposits. Presumably, this horizon includes
glauconite-quartz sandstone of Yavoriv district;

bryozoan-echinoderm, organogenic-detrital limestones composed mainly of fragments of bryo-
zoans, sea urchins, and molluscs with an admixture of quartz and glauconite grains. Molluscs suitable
for identification are very rare. Among them are Amphidonte conicum (Sow.), A. lateralis (Nills.),
Lopha sp., Entolium orbiculare (Sow.), and Chlamys puzosiana Woods. Colonial and solitary corals are
relatively frequent. The rocks are quite varied, contain terrigenous material (sand grains) and often
turn into calcareous sandstones, in places with oblique stratification (Bilche-Zolote village). In the
eastern regions, they contain chalcedony pseudoconcretions and flint (Ustya and Kolodribka), as well
as sand layers (Mykhalkiv). In Pylypche village, limestones are represented by coarse- and medium-
grained, often re-crystallized deposits with fragments of bryozoans and impurities of glauconite and
fragmentary quartz grains.

These limestones (‘sea urchin limestones, according to Zargczny 1874) form a wide 8-10 m thick
lens in Podillia. They are common near the mouth of the Seret River, but also known in Bilche-Zolote,
Horodenka, and Horodnytsia. Their total thickness reaches 28 m in Pidluby;

gaizes and opal spongioliths, often containing chalcedony contractions, and in some places flints
(Hrynchuk, Malynivtsi, and Bakota). The fauna is not phosphatised and is represented mainly by
Amphidonte conicum (Sow.). Less common are Entolium orbiculare (Sow.), E. cf. balticum (Dam.),
Chlamys hispida (Goldf.), C. cf. puzosiana (Math.), Lima cf. gaulnina Woods, Dosinopsis ct. subrotun-
data (Sow.), D. cf. parva (Sow.), and Linotrigonia spinosa (Park.). The latter is quite often observed
in the lower opal sillicites (Malynivtsi, Darabany, and Melnytsia-Podilska). In addition, single speci-
mens of Parahibolites tourtiae were found in the outcrops of Melnytsia-Podilska and Khudykivtsi
(Weigner 1910). Gaizes and opal spongioliths (0-18 m) are distributed mainly in the Middle Dnister
region. Senkovsky (1962) also reported these rocks from near Zaboloty. Late Albian sillicites were
found near Kamyanka-Buzka.

Based on previous observations, it can be stated that Albian deposits are distributed almost exclu-
sively on the western and south-western edges of the Volyn-Podillia Plate and in adjacent depressions.
In the part of Volyn-Podillia with the highest uplifts of the Palacozoic surface, no marine Albian de-
posits were found and some signs indicate the presence of Lower Cretaceous continental formations
that occur in the form of small lenses.

Upper section K,
Cenomanian stage K,s

Stratigraphy. The Late Cretaceous epoch was generally marked by the development of large-
scale transgression and an increase in the depth of marine epicontinental basins. It is evidenced by the
wide lateral distribution and facial features of Cenomanian formations in the composition of mainly
shallow terrigenous sediments (early Cenomanian). At the early-middle Cenomanian boundary, re-
gression took place, which manifested in breaks of sedimentation and in the appearance of phospho-
rite facies. The accumulation of carbonate sediments began in the second half of the Cenomanian age.
The Carpathian Basin with a moderately deep-water zone and a deep shelf developed along the pe-
riphery of the south-western edge of the East European platform. Carbonate-clayey, silt, silty-siltstone
deposits with sands formed there. The presence of inoceram remains indicates good water aeration
and normal salinity.

At that time, there was no large landmass near the Volyn-Podillia Sea. In the east, the surface of the
Ukrainian Shield, levelled by prolonged denudation, rose above the water in the form of large islands.
In the southwest, the Volyn-Podillia Sea bordered the Carpathian Sea, separated from the Carpathian
folded region by a shaft. In the north, there were several small islands. As a result, little terrigenous
material entered the water basin and sedimentation occurred mainly due to erosion and processing
of the weathering crust by the water mass.
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Cenomanian deposits were formed under conditions of active hydrodynamic regime of the shal-
low epicontinental sea, which developed and caused significant vertical and horizontal lithological-
facial variability of its sediments under the influence of rather intense bottom currents.

Two sedimentation areas are allocated in the Cenomanian sea basin (Sobetsky 1961): north-west-
ern shallow zone with terrigenous sediments (sublittoral) and south-eastern, relatively deep-water
zone with carbonate-clayey and carbonate sediments. The boundary between these lithofacial zones
is indistinct and the lithological change of sediments occurs as a result of sequential-pulsating (trans-
gressive-regressive) ‘wedging’ and wedge-shaped layering of marls with sands (Vorobiev et al. 1971).
This was reflected in the gradual increase in the clay content of marls towards the Ukrainian Shield
until their transition into carbonate clay, and then, as a result of increasing sand and glauconite con-
tent, into dense quartz-glauconitic sands.

In the north-western part of the Middle Dnister region, west of the Kalyus-Zhvan watershed,
Cenomanian sediments lie directly on the blurred surface of Silurian deposits and are represented
by coarse-grained sandstones and clayey shales. Dark green glauconitic sand with basal conglomer-
ates lies in the base of the Cenomanian section. There are wood fragments (Struga) and re-deposited
phosphorite nodules (Rudkivtsi) in basal conglomerates. The sand is fine-grained and dense with
remains of sponges and bryozoans. Small clumps of grey flints are evenly scattered throughout the
section. The thickness of the basal formations is 0.3-3.0 m.

Upward in the section, there are sandy gaizes interbedded with opal-glauconite-quartz sands and
opal-chalcedony spongioliths. Opals comprise rare Entolium orbiculare Sow., E. balticum (Dam.),
Chlamys hispida (Goldf.), and Parahibolites tourtiae (Weign.). In some places (Malynivtsi, Darabany,
and Stara Ushytsia), there is a limestone layer (0.5-1.0 m), in which Amphidonte conicum (Sow.),
Trigonia pavlovi Strem., and Lima sp. were found. The thickness of sandstone is about 10 m. A. coni-
cum (Sow.), Venericardia tenuicosta Sow., Cucullaea aff. mailleana (Orb.), Parallelodon cartero-
ni (Orb.), and Chlamys cf. hispida (Goldf.) were identified from deposits of the same age exposed
near Demshyn. Further upward, there are sands (Kalius river basin: Nova Ushytsia, etc.) and marls
(Verbivka river basin: Balabanivka).

There are uniform fine-grained, greenish-grey glauconitic-quartz sands (0.2-1.0 m) on the wa-
tershed between Kalius and Studenytsia. This sandy layer is enriched with numerous phosphatised
remains of molluscs, detritus, and shark teeth. Sands are often interbedded with gaizes, formed due to
secondary separation of carbonate rocks (Senkovsky 1973). Fossilization of remains is due to ground-
water, which had reached this level (Vorobiev et al. 1971).

The lower border of glauconitic-quartz sands is clear. At the very contact with the underlying for-
mations, there is a layer (0.1-0.15 m) of viscous olive-green clay with a small admixture of sand. The
roof of sands is wavy and apparently reflects the relief of the seabed. The upper part of the sand sec-
tion (0.5 m) is enriched with fragile iron contractions of semi-circular shape. In this part, along with
faunal remains, a chain of shallow lenses of greyish-cream marls is observed. From above, in a layer
of greenish-grey glauconitic-quartz sands, finger-like flints enter to a depth of 0.5 m. The thickness of
glauconitic-quartz sands is 15-20 m.

The most complete set of the fossil fauna was collected in greenish-grey glauconitic-quartz
sands near Nova Ushytsia: Cyprimeria faba (Sow.), Cucullaea mailleana (Orb.), C. subglabra (Orb.),
Venericardia tenuicosta Sow., Avellana cassis Orb., Trigonia aliformis Park., Plicatula inflata Sow.,
PI. gurgitis Pict. et Roux, Myoconcha cretacea Orb., Natica lyrata Sow., Trigonarca orbigniana (Math.),
Chlamys cf. hispida (Goldf.), Ch. (Merklinia) aspera (Lam.), Ch. cf. fissicosta (Eth.), Amphidonte coni-
cum (Sow.), Grammatodon carinatus Sow., Terebratula striatula Reuss, Cretirhynchia subhercynica
(Tsn.), Rhynchonella grasiana d’Orb., Nairiella cf. tenuicosta Plamad., Nodosiella cf. nodosa (Roem.),
Neithea sp., Donax sp., Pleurotomaria sp., numerous fragments of belemnites, bryozoans, corals, ver-
tebrae and teeth of Platypterygius? sp. (Kyselevych & Ogienko 2018), and shark teeth. A scale of
the ganoid fish Scheenstia (Actinopterygii, Holostei) was also found there (Kyselevych & Kovalchuk
2019). Phosphatization has led to good preservation of fossils and their structural details.
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The best preserved in this section are cephalopods represented by Cymatoceras deslongchamp-
sianum (Orb.), Turrilites costatus Lam., Hypoturrilites aff. tuberculatus tuberculatus (d'Orb.), Puzosia
mayoriana Orb., P. planulata (Sow.) var. odiensis Kossm., Arrhaphoceras variabile Renz, Acanthoceras
cf. rhotomagense (Defr.), Sharpeiceras aff. schluteri Hyatt., Mantelliceras mantelli (Sow.), Schloenbachia
varians Sow., S. varians subvarians Spath, S. varians subtuberculata (Sharpe), S. varians ventriosa
Stiel., S. coupei quadrata Spath, Ammonites sp., and Turrilites acutus Passy. In addition to these spe-
cies, Gryphaeostrea canaliculata (Sow.), Trajanella aff. muniari Popov-Hatzeg, Chlamys robinaldina
(Orb.), Entolium noetlingi Sob., E. orbiculare (Sow.), Neithea quiquecostata (Sow.), Hypoturrilites man-
telli (Sharpe), S. aff. coupei trituberculata Spath, and Spondylus sp. were identified in Balabanivka.
Parallelodon carteroni (Orb.) and Lima podolica Sob. were found in Sloboda Shcherbovetska, Drilluta
curta Pcel. near Kucha, while Neithea cometa (Orb.) and Lima rhotomagensis Orb. were identified in
materials from Velyka Kuzheleva.

The closest to the faunal assemblage of Nova Ushytsia is that from Lysyachy Yar (Tsykove), which,
in addition to the previously listed species, includes Opis bicornis (Gein.), Gryphaeostrea canaliculata
(Sow.), Capillithyris ex gr. capillata (Arch.), Mariella aft. essenensis (Gein.), and Turrilites aft. acutus
Passy. To the west of the Zhvan River, the section of Cenomanian sediments ends with white fine-
grained trifles and marls with chalcedony flints.

In Balabanivka, flint lies in a sandy marl with a thickness of 5 m. The marl is very sandy in the
lower part (1.5 m), up to the formation of dense carbonate sands. The number of flints increases up-
wards. In the lower part of the section, flint layer lies in greenish, viscous, carbonate, sandy clays. The
thickness of flints increases westward and varies from 5 to 10 m.

To the southeast of the Zhvan River, the section of Cenomanian sediments changed — there is a
sand-carbonate stratum on basal conglomerates, which corresponds in age to spongioliths and glau-
conitic-quartz sands (Kraeva & Lypnyk 1958; Senkovsky 1963b). Some changes occur in the thickness
of basal formations — they are represented in Mohyliv-Podilskyi by glauconitic-sandy limestones
with Amphidonte conicum (Sow.), Entolium orbiculare (Sow.), Neithea sexcostata Woodw., Plicatula
gurgitis Pict. et Roux, and Neohibolites cf. ultimus (Orb.).

A 42 m thick layer of greyish-white dense sandy chalk-like marls with numerous black flints lies
on basal formations (glauconitic sands with pebbles of Palacozoic sandstones and mica clay shales) in
Murovani Kurylivtsi. These marls yield the following fossils: Entolium orbiculare (Sow.), E. noetlingi
Sob., Chlamys fissicosta (Eth.), Ch. cf. elongata Lam., Ch. (Aequipecten) aspera (Lam.), Neithea quin-
quecostata (Sow.), Plicatula inflata Sow., Venericardia tenuicosta (Sow.), Trigonarca aff. orbignyana
(Math.), Amphidonte conicum (Sow.), Cyprimeria faba (Sow.), Parallelodon carteroni (Orb.), Avellana
cassis Orb., Pleurotomaria cf. panderi Gofm., Trochus duodecimcostatus Gotm., Neohibolites ultimus
(d'Orb.), Rotularia damesii Noetl., Aucellina sp., and bone fragments. Cephalopods with outer shell
(Nautilus laevigatus d’Orb., Puzosia aff. chivensis Arkh.(?), Schloenbachia varians varians Sow., S. vari-
ans subvarians Spath, S. varians subtuberculata (Sharpe), S. coupei costata (Sharpe), and S. coupei
quadrata Spath.) are also widely represented in this section.

The species list of Cenomanian cephalopods from a new section near Murovani Kurylivtsi was
recently supplemented with Schloenbachia sharpei Semenov, S. ventriosa Stieler, Phylloceras sp.,
Forbesiceras sp., Hyphoplites cf. costosus Wright et Wright, Mantelliceras mantelli (Sow.), M. tuber-
culatum (Mantell), M. cantianum Spath, Acompsoceras cf. inconstans (Schliiter), Puzosia mayoriana
d’Orb., Puzosia sp., Austiniceras cf. austeni (Sharpe), Mariella sp., Turrilites scheuchzerianus Bosc,
Stomohamites simplex (d'Orb.), Sciponoceras baculoides Mantell, Pseudocenoceras fittoni (Sharpe),
Eutrephoceras sublaevigatum (d’Orb.), Praeactinocamax plenus Blainville, and Praeactinocamax sp.
(Maryash & Kozlovsky 2019). Among them, Mantelliceras mantelli is an index species of the low-
er part of the lower Cenomanian (Ivanik et al. 2013), while Praeactinocamax plenus represents the
Upper Cenomanian zone within the entire subtier for Volyn-Podillia (Maryash & Kozlovsky 2019).
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In Yaryshiv, 20-25 m thick greyish-white, dense, homogeneous marls with iron inclusions and a
gradually increasing number of flints lie on basal conglomerates. The marls are significantly clayey
in the lower part of the section, being sandier in the middle part. The entire layer contains rare frag-
ments of sponges and small pectenid shells.

Numerous fossil faunal remains were found 1-2 cm of the marl roof. This part of the section contains
rare grains and small black flint pebbles. The fauna is numerous and diverse: Chlamys (Aequipecten)
aspera (Lam.), Ch. robinaldina Orb., Ch. fissicosta (Eth.), Ch. aff. elongata Lam., Entolium orbiculare
(Sow.), E. noetlingi Sob., Neithea quinquecostata (Sow.), Venericardia tenuicosta (Sow.), Cyprimeria
faba (Sow.), Trigonarca orbignyana (Math.), Plicatula gurgitis Pict. et Roux, P. inflata Sow., Parallelodon
carteroni (Orb.), Cucullaea ct. subglabra (Orb.), Myoconcha cretacea Orb., Amphidonte conicum (Sow.),
Gryphaeostrea canaliculata (Sow.), Ostrea aff. vesicularis Reuss, Exogyra lateralis Nills., Trigonia pav-
lovi Strem., T. cf. aliformis Park., Terebratula striatula Reuss, Terebratulina podolica Zar., Avellana
cassis Orb., Cyathophyllum articulatum Wahl., Scyphya fenestrate Goldf., Ventriculites coewicornis
d’Orb., Rhynchonella grasiana d’Orb., Inoceramus crippsi Mant., Ceprina ligeriensis dOrb., Spondylus
striatus (Sow.), S. aff. dutempleanus d’Orb., Parsimonia ex gr. antiquate (Sow.), Serpula aft. ampul-
lacea Sow., Pleurotomaria sp., Dentalium sp., Cymatoceras deslongchampsianum (Orb.), Mantelliceras
mantelli (Sow.), Puzosia planulata (Sow.), Forbesiceras largilliertianum (Orb.), Turrilites costatus Lam.,
Schloenbachia varians subvarians Spath, S. varians subtuberculata (Sharpe), S. varians ventriosa Stiel.,
S. coupei quadrata Spath, S. coupei trituberculata Spath, and Sharpeiceras sp. In addition, Natica lyrata
Sow., Arcuatothyris arcuata (Roem.), and Lima podolica Sob. were found in Khonkivtsi.

Chlamys (Aequipecten) aspera (Lam.), Trigonia pavlovi Strem., Cyprimeria faba (Sow.), Venericardia
tenuicosta (Sow.), Schloenbachia varians subvarians Spath, and Ostrea sp. were identified along with
shark teeth from 17 m thick limestones of Mohyliv-Podilskyi.

Light gray marls with glauconite are exposed on the right bank of the Dnister River near Otach
(Republic of Moldova). Pebbles of Palaeozoic rocks are found in the lower part of the section (0.25 m).
Fossils found in this layer represent Inoceramus crippsi Mant., Lima gaultina Woods, Entolium orbicu-
lare (Sow.), E. noetlingi Sob., Isocardia ex gr. karabakhensis Bobkova, Chlamys elongata Lam., Chlamys
(Merklinia) aspera (Lam.), Spondylus striatus (Sow.), Plicatula gurgitis Pict. et Roux, Ostrea sp., and
Schloenbachia aff. coupei quadrata.

Glauconite content is sharply decreased 5 m upwards. Marls of this part of the section comprise
Entolium orbiculare (Sow.), Plicatula inflata (Sow.), Inoceramus crippsi Mant., Neithea quinquecostata
(Sow.), N. cometa (Orb.), N. sexcostata (Woodw.), Chlamys robinaldina (Orb.), and Lima gaultina
Woods. In 3 m above, the marl is enriched with numerous inoceram fragments indicating a signifi-
cant mobility of waters within the sedimentation basin. Inoceramus crippsi Mant., I. orbicularis Noetl.,
Neithea quinquecostata (Sow.), Plicatula inflata Sow., Entolium orbiculare (Sow.), Gryphaeostrea can-
aliculata (Sow.), Chlamys cf. fissicosta (Eth.), Terebratula cf. striatula Reuss, and Rhynchonella sp.
were collected there. The upper part of marls (15 m from the base) with numerous flint concre-
tions contains Entolium noetlingi Sob., E. orbiculare (Sow.), Plicatula inflata Sow., Lima podolica Sob.,
Neithea quinquecostata (Sow.), Chlamys (Aequipecten) aspera (Lam.), and Inoceramus crippsi Mant.
The Cenomanian section in Mohyliv-Podilskyi area ends with inoceram (5 m) and siliceous (6 m)
limestones and trepels (5 m) with flint. Their age is confirmed by findings of the Cenomanian fauna.
The presence of Turrilites cf. scheuchzerianus Bosc., Schloenbachia varians Sow., S. subvarians Spath,
S. cf. scharpei (Sem.), S. cf. ventriosa Stiel., Turrilites costatus Lam., and Schloenbachia sp. in the as-
semblage allows to refer these deposits to the lower part of the Middle Cenomanian.

In the southern part of the Middle Dnister region, Cenomanian deposits are observed in the out-
crops of Okland-Soroky, where they lie on the blurred surface of Riphean and Palaeozoic rocks, and
are represented by pebbles and fragments of underlying rocks (0.4-0.5 m), dense quartz-glauconitic,
clayey, fine-grained sands (1.5 m), and clayey marls (1.0 m). Greyish sandy marl (visible thickness
3.5 m) in Kobzhanka ravine near Soroky comprises Inoceramus crippsi Mant., I. orbicularis Noetl.,
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Entolium orbiculare (Sow.), E. noetlingi Sob., Gryphaeostrea canaliculata (Sow.), Chlamys puzosia-
na (Math.), Ch. robinaldina Orb., Ch. fissicosta (Eth.), Lima podolica Sob., Plicatula inflata (Sow.),
Neithea quinquecostata (Sow.), and Cyclothyris ct. schloenbachi (Dav.). This marl upwards gradually
turns into a very dense, chalk-like marl with a thickness of 2 m with small-sized Entolium noetlingi
Sob., E. orbiculare (Sow.), Chlamys fissicosta (Eth.), Ch. robinaldina Orb., Ch. puzosiana (Math.),
Neithea quinquecostata (Sow.), Plicatula gurgitis Pict. et Roux, Lima podolica Sob., and Inoceramus sp.
This marl is covered by 4 m thick dense, fine-grained, essentially clayey marl containing Inoceramus
crippsi Mant., I. orbicularis Munst., Entolium noetlingi Sob., E. orbiculare, Chlamys fissicosta (Eth.),
Ch. robinaldina Orb., Neithea quinquecostata (Sow.), Plicatula gurgitis Pict. et Roux, Lima podolica
Sob., Gryphaeostrea canaliculata (Sow.), Ostrea sp., and Mantelliceras mantelli.

There is a 5 m thick greyish, fine-grained, sandstone-like marl lying upward. The following fos-
sils were collected there: Entolium orbiculare (Sow.), E. noetlingi Sob., Gryphaeostrea canaliculata
(Sow.), Lima gaultina Woods, L. podolica Sob., Neithea quinquecostata (Sow.), N. sexcostata (Woodw.),
N. cometa (Orb.), Chlamys aft. fissicosta (Eth.), and Ch. robinaldina.

This layer is covered by a 10 m thick dense oolithic marls with nest-like clusters of fossil fauna
represented by Entolium orbiculare (Sow.), E. noetlingi Sob., Gryphaeostrea sp., Neithea quinquecosta-
ta (Sow.), and Chlamys robinaldina Orb. In the upper part of the section, there are Gryphaeostrea
canaliculata (Sow.), Amphidonte conicum (Sow.), Parsimonia antiquata (Sow.), Plicatula inflata
(Sow.), Chlamys aff. robinaldina Orb., Entolium orbiculare (Sow.), and E. noetlingi Sob. The sandy
marl gradually turns into an olive-green clay-carbonate rock with traces of bioturbations and con-
taining Gryphaeostrea canaliculata (Sow.), Entolium orbiculare (Sow.), Neithea quinquecostata (Sow.),
and Plicatula inflata (Sow.). The Cenomanian section ends with 5 m thick dense, slightly silicified
white marls with rare brown-grey flints the number of which increases upward. Two specimens of
Inoceramus sp. were found in this layer.

Further north (between Soroky and Kobzhanka ravine, Moldova), there is a Cenomanian sec-
tion, which is similar to the previous one. The following taxa were found in its lower part: Entolium
orbiculare (Sow.), E. noetlingi Sob., Lima gaultina Woods, Plicatula inflata (Sow.), Inoceramus sp.,
Ostrea sp., and Terebratulina sp. Somewhat higher, there are Plicatula inflata (Sow.), Inoceramus sp.,
Ostrea sp., small fragments of belemnites and poorly preserved brachiopods. Chlamys robinaldina
Orb., Ch. (Aequipecten) aspera (Lam.), Entolium orbiculare (Sow.), E. noetlingi Sob., Amphidonte coni-
cum (Sow.), Gryphaeostrea canaliculata (Sow.), Plicatula inflata (Sow.), Parsimonia ex gr. antiquata
(Sow.), Neohibolites ultimus (d'Orb.) were collected in the upper part of the section. Similar faunal
remains were identified north of Soroky, in Dzyhiv Brid, Porohy, Oksanivka, and Mykhailivka. In
addition to the above species, Cucullaea mailleana (Orb.), Venericardia tenuicosta (Sow.), Trigonarca
orbignyana (Math.), Avellana cassis Orb., Cyprimeria faba (Sow.), Schloenbachia varians subvarians
Spath, fragments of sponges, characteristic of the northern, shallower part of the Middle Dnister re-
gion, were found in Okland (Moldova). South of Soroky, Cenomanian sediments are represented by
ash-grey fine-grained marls with a thickness of 20-25 cm (corresponding to fine-grained marls with
marcasite in Kobzhanka ravine), containing Neohibolites ultimus (d'Orb.), Plicatula gurgitis Pict. et
Roux, P, inflata (Sow.), and Inoceramus crippsi Mant.

Age and biostratigraphy of the Cenomanian of the Middle Dnister region
Lower Cenomanian Ks,

Lower Cenomanian deposits are widespread almost everywhere in the Middle Dnister region, and
numerous outcrops are known from the Ternava River in the west to the Markovka River in the east,
which led to the most complex paleontological characteristics of this region.

Lithology. In the Middle Dnister region, there is a lithological change of facies: from shallow
glauconitic-quartz sands of the littoral zone of open shallow shelf in the northwest to deep carbonate-
clayey formations of the middle and upper sublittoral in the southeast.
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Molluscs. Cephalopods with external shells are widespread in lower Cenomanian deposits of
the Middle Dnister region, especially in its north-western part — on the Ushytsia-Liadova water-
shed. Mass gatherings of this fossil fauna were made in vicinities of Nova Ushytsia, Tsykove, Velyka
Kuzheleva, Verbivtsi, Struga, Kucha, Balabanivka, Zhytnyky, Murovani Kurylivtsi, Khonkivtsi, and
Yaryshiv. In the south-eastern direction, there is a sharp reduction in species and quantity of cepha-
lopods, and isolated findings are known in Mohyliv-Podilskyi and in the Republic of Moldova —
in Ataky, Okland, and Soroky. The following taxa are the most common among the ammonoids
(Kyselevych 1991): Schloenbachia varians varians (Sow.), S. varians subvarians Spath, S. varians
subplana (Mant.), S. varians subtuberculata (Sharpe), S. varians ventriosa Stiel., S. coupei quadrata
Spath (Nova Ushytsia), S. aft. coupei trituberculata Spath (Balabanivka), S. varians varians (Sow.),
S. varians subvarians Spath, S. varians subtuberculata (Sharpe), S. varians quadrata Spath (Murovani
Kurylivtsi), S. varians subvarians Spath, S. varians subtuberculata (Sharpe), S. varians ventriosa Stiel.,
S. coupei quadrata Spath, and S. coupei trituberculata Spath (Yarishiv). In the south-eastern part of
the Middle Dnister region, there are isolated Schloenbachia varians subvarians Spath in Mohyliv-
Podilskyi, S. aff. coupei quadrata Spath in Ataky, and S. varians subvarians Spath in Okland.

In the north-western part of the Middle Dnister region, Schloenbachia is confined to a thick layer
of glauconitic-quartz sands with a large number of phosphated mollusc remains. Phosphatization
of remains led to their good preservation in the fossil state with details of the external sculpture and
internal structure. Near Nova Ushytsia, Schloenbachia was found together with Mantelliceras mantelli
(Sow.) — an index species of the upper zone of the lower Cenomanian — and with Turrilites costatus
Lam., which is characteristic for the middle Cenomanian. Balan (1973) suggested that representatives
of Schloenbachia, due to the presence of transitional forms and the high rate of prochoresis, were
probably ecological subspecies. Atabekyan (1985) believed that in the south of the former USSR they
are characteristic only for the upper zone of the lower Cenomanian. However, Marcinowski (1983)
provided data about lower Cenomanian sections, which shows that the nominative and other subspe-
cies of Schloenbachia varians (Sow.) were common in the lower and middle Cenomanian, and the first
representatives of S. coupei (Brongn.) appeared only during the Middle Cenomanian.

Mantelliceras mantelli (Sow.), an index species of Lower Cenomanian (Kyselevych et al. 1987;
Kyselevych 1992; Ivanik et al. 2013), is widespread in the Middle Dnister region. Its findings are
known in the sandstones of Nova Ushytsia and Yaryshiv (our data), in the marls of the Soroky district
(Kobzhanka ravine, Republic of Moldova), as well as in Bernadivka, Butsniv (Maryash 2016) and
Murovani Kurylivtsi (Maryash & Kozlovsky 2019). The allocation of Mantelliceras mantelli zone in
the Lower Cenomanian deposits of the Middle Dnister region is also tentatively confirmed by find-
ings of Hypoturrilites aft. tuberculatus tuberculatus (d'Orb.) in Nova Ushytsia, H. mantelli (Sharpe)
in Balabanivka (both these species have the same stratigraphic distribution according to Monnet &
Bucher 2002) and Mariella aff. essenensis (Gein.) (Tsykove). According to Atabekyan (1985), all three
these species are characteristic for the Cenomanian of England and France, as well as for the mid-
dle and upper parts of Mantelliceras mantelli zone of the North Caucasus, Mangyshlak, Tuarkir, and
Kopet-Dag. In addition, the lower Cenomanian of the Middle Dnister region is characterized by the
presence of poorly preserved Sharpeiceras aff. schluteri Hyatt., S. sp., and Forbesiceras largilliertianum
(Orb.). Arrhaphoceras variabile Reuz, known from the upper Albian deposits of Turkmenistan, was
found, apparently, in a re-deposited state near Nova Ushytsia (Kyselevych et al. 1987).

The oldest ammonites known in the Late Cretaceous seas of the eastern Central European prov-
ince (Balan, 1973) represented the genus Puzosia Bayle, 1878. In the early Cenomanian sea of the
Middle Dnister region, there were P. planulata (Sow.) (Yarishiv), P. mayoriana d’'Orb. (also recorded
from the middle Cenomanian of Volyn-Podillya; Maryash & Kurepa 2014), P. planulata (Sow.) var.
odiensis Kossm. (Nova Ushytsia), P. aff. chivensis Arkh. (Murovani Kurylivtsi). In addition to their dis-
tribution in Turkmenistan, species of the genus are known in the sediments of the lower Cenomanian
Anglo-Paris and Polish-German basins, North Africa, Madagascar and Japan. Next to them, Nautilus
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laevigatus d'Orb. and Cymatoceras deslongschampsianum d’Orb. of the same age were found in the
Middle Dnister region.

Most fossil molluscs are confined to the phosphatized faunal layer in the north-western part of the
Middle Dnister region. In this area, many groups have varying degrees of importance, but, in general,
it is possible to note certain patterns. The most common among bivalves are Cyprimeria faba (Sow.),
Cucullaea mailleana (Orb.), C. subglabra (Orb.), Venericardia tenuicosta Sow., Trigonia aliformis
Park., Plicatula inflata Sow., P. gurgitis Pict. et Roux, Myoconcha cretacea Orb., Grammatodon carina-
tus Sow., Parallelodon carteroni (Orb.), Trigonia aliformis Park., Amphidonte conicum (Sow.), A. cana-
liculata (Sow.), and Lima sp., while Avellana cassis Orb., Natica lyrata Sow., Pleurotomaria sp., and
Trochus sp. predominate among gastropods. There are rare Nodosiella ct. nodosa (Roem.), Nairiella
cf. tenuicostata Plamad., Trajanella aff. muniari Popov.-Hatzeg, known in western Europe, India, and
Japan. Among brachiopods, the most common member of assemblages is Terebratula striatula Reuss.

Bivalves and gastropods are represented by phosphatised nuclei, often with preserved carbonate
shells with their outer sculpture, less often with phosphatised nuclei. Forms that are partially or com-
pletely buried in the living state in the bottom substrate (Cyprymeria and others) are represented in
the fossil state by whole nuclei with remains of shells. They did not acquire any lifelong orientation,
except Amphidonte conicum (Sow.) which formed oyster banks near Stara Ushytsia. Much less com-
mon in the northwest are Chlamys (Aequipecten) aspera (Lam.), Ch. cf. hispida (Goldt.), Entolium cf.
noetlingi Sob., and Neithea sp.

A decline in species composition of bivalves is observed in the south-eastern direction. In the
Yaryshiv area, pectenids are quite common — Chlamys (Aequipecten) aspera (Lam.), Ch. fissicosta
(Eth.), Ch. robinaldina Orb., Ch. elongata Lam., Entolium orbiculare (Sow.), E. noetlingi Sob., and
Neithea quiquecostata (Sow.). Large Pectinacea shells indicate favourable living conditions. Of the
pectenids, the most common are large Syncyclonema noetlingi Sob. and smaller S. orbiculare. Further
to the southeast, there are only Entolium orbiculare (Sow.), E. noetlingi Sob., Chlamys fissicosta (Eth.),
Ch. robinaldina Orb., Chlamys elongata Lam., Ch. puzosiana (Orb.), Neithea quiquecostata (Sow.),
N. sexcostata (Woodw), N. cometa (Orb.), Lima gaultina Woods, L. podolica Sob., Plicatula inflata
(Sow.), P. gurgitis Pict. et Roux, Inoceramus crippsi Mant., I. pictus Sow., I. orbicularis Munst., and
Ostrea sp.

In general, this faunal assemblage is characteristic for the lower Cenomanian. The Mantelliceras
mantelli zone is reliably distinguished by the findings of the index species and characterized by the
presence of the nominal species Schloenbachia varians (Sow.) and its subspecies.

Calcareous nannoplankton. Lower Cenomanian deposits of the Middle Dnister region contain
Manivitella redimiculata (Stov.), Zygodiscus diplogrammus (Defl.), Lithastrinus floralis (Str.), Biscutum
constans (Gorka), Eiffellithus turriseiffeli (Defl.), Watznaubereria barnesae (Black), Cribrosphaerella
ehrenbergi (Arkh.), Parhabdolithus emdergeri (Noel.), Chiastozygus amphipons (Braml. et Mart.) and
others, which are characteristic for Chiastozygus amphipons zone. This calcareous nannoplankton
assemblage, in general, is common for all sections of the lower Cenomanian of the Middle Dnister
region. It correlates with those of the Dnipro-Donetsk Basin, Caucasus, France, USA, and the oceans.

Palaeoecology. The facies of the lower Cenomanian glauconitic-quartz sands and sandstones is
characterized by gravel impurities and insignificant thickness. Sponges with a silicon skeleton (genus
Triaxonida) played a significant role in sedimentogenesis. Moderate water mobility and good aeration
contributed to the formation of a rich fauna (bivalves, cephalopods and brachiopods, sponges, oys-
ters, sea urchins, and corals). Mobile benthos predominated among the fauna (76%; Atabekyan 1985).
Detritophagous Turbo were numerous, and Natica was typical among zoophages. Brachiopods were
non-abundant, mainly rhynchonellids and terebratulids, being represented by shell fragments. The
species composition of foraminifera from these sediments is poor. Benthic foraminifera (78-84%) are
represented by numerous genera (Arenobulimons, Cidicides, Gavelinella, and Plectina), and plankton-
ic (16-22%) — by members of the genus Hedbergella. This palaeocoenosis was buried in sediments of
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the coastal part of open sea at a depth of about 50 m. Shallow water is also evidenced by the lithologi-
cal composition of sediments, as well as the findings of Cucullaea, Cardita, and Cyprina, occupying
shallow habitats (10-80 m) of warm seas with good water aeration, mobility, and light.

There are mixed yellow-granular nodules of phosphorites in the early and middle Cenomanian
sublittoral sediments of Volyn-Podillia, which were transferred from the Vendian deposits as a result
of washing by later transgressing seas. Granular phosphorites were formed under calmer conditions
of the sublittoral and relatively calm shallow shelf. The low seabed relief and structural-tectonic posi-
tions also contributed to the re-deposition processes.

Middle Cenomanian K,s,

Lithology. Faunistically characterized middle Cenomanian deposits are widespread in the
Middle Dnister region. In the second half of the Cenomanian, the basin became deeper and the
character of sedimentation had also changed due to the formation of carbonate-detrital deposits.
New faunal groups appeared in the sea, in particular inoceramids, whose shells later became a rock-
forming material for detrital limestones. Within the north-western part of the Middle Dnister region,
quartz-glauconitic sands dated back to the middle Cenomanian, are replaced southward by detrital
facies, with glauconite admixtures, limestones, which turn into marls and chalk near Soroky. The up-
per part of marls and limestones belongs to the middle Cenomanian.

The lower border of the middle Cenomanian deposits is determined by the results of the analysis
of fossil fauna. In the northwest (Nova Ushytsia—Balabanivka) — the accumulation area of sublittoral
Cenomanian deposits — it is confined to the upper part of glauconitic-quartz sands with phospha-
tized fauna. In the central part (near Yarishiv), this border is in the upper part of sand marls, whereas
near Ataky-Mohyliv—Podilskyi — at the base of inoceram limestones; it is confined to the base of
marls and chalk in the southeast (near Soroky).

Molluscs. Middle Cenomanian deposits of the Middle Dnister region are distinguished by the
presence of Turrilites costatus Lam. (Nova Ushytsia, Yaryshiv, Tsykove), which was common in the
Anglo-Paris and Polish-German basins, as well as in North Africa during the middle Cenomanian;
Acanthoceras rhotomagense (Defr.) (Nova Ushytsia, Sloboda-Yaryshivska); Turrilites acutus Passy
(Nova Ushytsia), which are characteristic for the upper middle Cenomanian in the south of Eastern
Europe (Cunnigtoniceras inerme zone for the lower middle Cenomanian), found in the Cenomanian
of Western Europe, the Caucasus, and the Fore-Caspian area (Acanthoceras rhotomagense zone of the
mid-middle Cenomanian).

In addition, the first representatives of Schloenbachia coupei (Brongn.) appeared in the middle
Cenomanian (Kyselevych 1991), i.e. S. coupei quadrata Spath (Nova Ushytsia, Yaryshiv, and Otach),
S. coupei trituberculata Spath (Balabanivka and Yaryshiv), S. coupei costata (Sharpe) (Murovani
Kurylivtsi), as well as S. cf. scharpei (Sem.), and S. cf. ventriosa Stiel. These taxa were widespread in the
Cenomanian of Western Europe, Ukraine and, especially, in the middle Cenomanian of Turkmenistan
(Mangyshlak and Tuarkir).

Calcareous nannoplankton. The middle Cenomanian age of deposits in the north-western
part of the Middle Dnister region could not be confirmed by the calcareous nannoplankton, as its
remains were not found in glauconitic-quartz sands near Nova Ushytsia. Further to the south, the
middle Cenomanian is distinguished by the appearance of Chiastozygus anceps (Gorka), Ch. cuneatus
(Lulj.), Prediscosphaera cretacea (Arkh.), etc. Middle Cenomanian sediments near Yarishiv contain
the richest assemblage of coccoliths: Watznaueria barnesae (Black), Discorhabdulus ignotus (Gorka),
Chiastozygus amphipons (Braml. et Mart.), Ch. cuneatus (Lulj.), Ch. litterarius (Gorka), Zygodiscus
diplogrammus (Defl.), Z. bussoni (Noel.), Eiffellithus turriseiffeli (Defl.), Prediscosphaera cretacea
(Arkh.), Lithastrinus floralis (Str.), Microrhabdulus attenuatus (Defl.), Manivitella pemmatoidea (Defl.
et Maniv.), Cretarhabdus crenulatus (Braml. et Mart.), Parhabdolithus embergeri (Noel.), and Bidiscus
ignotus (Gorka) (Kyselevych et al. 1987), which are characteristic for the Chiastozygus cuneatus zone.
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The middle Cenomanian calcareous nannoplankton assemblages of the Middle Dnister region are
identical to those in the stratotype sections of the Anglo-Paris Basin.

Palaeoecology. The facies of the middle Cenomanian inoceram limestones of open shallow epi-
continental sea basin is widespread almost throughout the Volyn-Podillia Plate and is represented by
light grey marl limestones with a large number of destroyed inoceram shells. The limestones are well
clayey in its lower part, with an admixture of glauconitic and quartz sand. Phosphorites are scattered
throughout the section, but mostly concentrated in the lower part of the sediments. The amount of
carbonates increases upward (from about 70% to 93.5%). In the western regions, inoceram lime-
stones turn into Turonian deposits, and in the east of the Volyn-Podillia Plate (Mohyliv-Podilskyi
Transnistria) they are covered with siliceous limestones. The saturation of facies deposits with faunal
remains is uneven and, usually, they are less common in the upper part of the stratum, and most often
occurred in its lower part.

The systematic composition of the fauna, its origin, and the degree of preservation in different
areas has its own characteristics. The exception are widespread inocerams, shell prisms of which have
formed entire limestone strata. The saturation of facies deposits near Sloboda-Yaryshivska is low.
Together with the phosphorites, the fauna is concentrated within the layer, which is located approxi-
mately 1-1.5 m above the bottom. This fossil assemblage is an orictocoenosis, and the systematic
composition of its fossil remains (407 specimens) is represented by 45 species. The most numerous are
bivalve molluscs (49.4%), among which Venus (Cyprimeria) faba (Sow.), and Chlamys (Aequihecten)
aspera (Lam.) predominate. The second largest group are cephalopods (39.3%) with a predominance
of members of the genus Schloenbachia. Gastropods make up 6.9%, sponges — 2.7%, serpulids —
0.7%, brachiopods — 0.3%, fishes and others — 0.7%. According to the number of individuals, this
faunal assemblage can be called as Cyprimerio-Schloenbachian complex. The state of preservation of
faunal remains indicate that most organisms were buried at the site of their existence and phosphated,
some were re-deposited and preserved both in the form of nuclei and shell fragments (even a mother-
of-pearl layer preserved on nuclei of Schlenbachia). The specimens collected are weakly or almost not
rolled, which indicates low hydrodynamic activity of the bottom waters of the sea basin.

Ecologically, mobile benthos is dominant (57%), in particular the percentage of remains belonging
to free-floating organisms is 6.4%. This group is dominated by forms that were buried in the bottom
substrate (representatives of Cyprimeria, Tapes, Natica, etc.). Sedentary benthos is 10%, and it is rep-
resented by sponges, oysters, serpulids, and rare brachiopods.

Near Rukomyshyn, Ternopil Oblast the saturation of rock with remains of organisms is uneven
and almost all of them are located in the basal (0.5 m) layer, and are rare upward the section. They
are represented by 67 species (460 specimens), of which 57.8% are bivalves (dominated by Opis co-
quandiana Orb. and Cucullaea mailleana (Orb.)), cephalopods reached 16.7%, gastropods — 13.8%,
brachiopods — 3.9%, sponges — 3.6%, sea urchins — 1.5%, scaphopods — 1.5%, serpulids — 0.6%,
solitary corals — 0.4%, and fishes — 0.2%.

The nature of the burial and the degree of preservation indicate that almost the entire fauna
is phosphated, washed, partially re-deposited and preserved mainly in the form of nuclei. Some spe-
cies of the family Ostreidae and partially Pectenidae remained unphosphatized.

Among the ecological groups, mobile benthos reached the largest number (91.5%), with a pre-
dominance of Tracia, Cardium, Corbula, Natica, etc., which were buried in the bottom substrate.
Free-floating organisms, mainly ammonites, are numerous there (16.8%). Sedentary benthos is 8.6%
represented by sponges, solitary corals, serpulids, brachiopods, and oysters.

In Loshinivka, located 32 km northeast of Rukomyshyn, the number of systematic groups, in
particular cephalopods, gastropods, brachiopods, etc., is greatly reduced compared to all outcrops in
the southwest. At the same time, pectenids (e.g. Entolium, Chlamys) acquired a larger number. Their
shells are found throughout the stratum of inoceram limestones.

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2021 « Tom 21 1 09



The state of preservation indicates that the organisms were buried at the place, except for the
basal layer complex, and to some extent represent the biocoenosis of the Middle Cenomanian sea.
Pectenid shells are thin-walled, completely preserved, do not bear traces of movement and rolling, as
evidenced by a thin sculpture of well-preserved shells. According to the number of individuals, this
assemblage can be called a pectenid biocoenosis.

Some differences are observed when comparing the systematic and ecological groups of the fauna
of the western and eastern parts of inoceram limestones. In the western part, the percentage of sed-
entary benthos is larger. In the Rukomyshyn Raion, it is represented by five systematic groups. In
the eastern regions, the distribution of inoceram limestones is greatly reduced and, for example, in
Sloboda-Yaryshivska only one Terebratula was found among more than 400 specimens. Solitary cor-
als are also almost absent in the eastern areas. Cucullaea mailleana (Orb.) and Opis coquandiana
Orb. reached a larger number in Ternopil Transnistria, while in Vinnytsia Transnistria the first spe-
cies is represented only by several specimens, and the second one is absent. On the contrary, Venus
(Cyprimeria) faba (Sow.) is numerous in the east, while rare in the west, and Trigonarca orbignyana
(Math.) is completely absent there.

These differences can be explained by the difficult connections of shallow waters, and possibly by
the isolation (at certain stages of development) of these parts of the Middle Cenomanian sea dissected
by islands or capes. This is also confirmed by the fact that currently in large areas between the men-
tioned areas (Khmelnytskyi Transnistria) there are no inoceram limestones. Their small thickness
could be probably blurred by younger marine transgressions.

Based on the lithological composition of rocks and the remains of organisms, we suggest that the
sediments of this facies were formed at the beginning of the middle Cenomanian in a shallow open
sea basin, in which the terrigenous material was demolished from the adjacent land parts of the
Ukrainian Shield, and, probably, from small islands within the basin.

The bottom clear waters were relatively well warmed, enriched with oxygen and organic detritus,
which contributed to the good development of the fauna. Later (approximately in the mid-middle
Cenomanian), the transgression intensified, the sea basin deepened, as evidenced by the gradual de-
crease of the amount of terrigenous material entering the sea basin. It led to changes in bottom waters,
which adversely affected the further development of the existing biocoenosis. There was a gradual
extinction of entire faunal groups.

Almost complete phosphatization of the early-middle Cenomanian fauna is an evidence for the
great role of the Carpathian upwelling at that time — the inflow of cold waters with dissolved phos-
phorus, silicon, nitrogen and other nutrients from the depths of the ocean. Geochemically active
phosphorus is concentrated on the sea (ocean) shelf due to changes in salinity, temperature, pH, CO,
content and other physicochemical parameters of the aquatic environment, which were characteristic
for this region of Volyn-Podillia. In addition, upwelling is also interpreted as a rise of deep waters,
enriched with gases; redistribution of exogenous mineralised water masses by sea currents over long
distances; the appearance of redoxycline zones (favourable environment for sorption and desorption
of elements). It is possible that the identified patterns took place in this region during the mass phos-
phatization of the early-middle Cenomanian organic remains with the preservation of details of the
structure of their solid exoskeletons.

Upper Cenomanian K,s,

Lithology. The presence of upper Cenomanian deposits in the Middle Dnister region was estab-
lished only in the Mohyliv-Podilskyi-Otach region (Republic of Moldova). This time was character-
ized by transgression increase with the formation of carbonate-clay sediments. Based on the litho-
logical composition and organic remains (Gavelinella cenomanica (Brotz.), Lingulogavelinella globosa
(Brotz.), Gavelinella vesca Vass., Brotzenella berthelini (Kell.), and Amphidonta sp.), the sea basin had
normal salinity and optimal hydrodynamic regime.
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Calcareous nannoplankton. A rather rich calcareous nannoplankton assemblage was iden-
tified by G. P. Kalinichenko from the deposits of this age (Kyselevych et al. 1987): Watznaueria
barnesae (Black), Eiffellithus turriseiffeli (Defl.), Cribrosphaerella ehrenbergi (Arkh.), Biscutum con-
stans (Gorka), Lithastrinus floralis (Str.), Cretarhabdus coronodventis (Reinh.), Vagalapilla elliptica
(Reinh.), Zygodiscus diplogrammus (Defl.), Z. variatus (Carat.), Chiastozygus litterarius (Gorka),
Ch. anceps (Gorka), Manivitella pemmatoidea (Defl. et Maniv.), Parhabdolithus embergeri (Noel.),
Microrhabdulus aff. decoratus (Defl.), etc.

Palaeoecology. Macrofauna is very scarce in these sediments, being represented by Praeactino-
camax plenus Blainville known from Murovani Kurylivtsi (Naidin 1952; Maryash & Kozlovsky 2019)
and inoceram molluscs (Pasternak et al. 1968). The upper Cenomanian formations are well distin-
guished by calcareous nannoplankton (Kyselevych et al. 1987), the composition of which is closer
to associations known from the same age in the Tethys and adjacent regions. The upper part of the
Cenomanian section in the Middle Dnister region has a reduced carbonate and an increased silica
content. It is possible that this is due to underwater and surface volcanism in the Steppe Crimea
(Kyselevych 1999), the maximum of which was manifested in the middle and early late Albian. The
increased content of silica of volcanic origin in the epicontinental sea basin promoted the develop-
ment of organisms with siliceous skeleton. North-western sea currents promoted their migration and
supplied increased portions of silica first to the Black Sea coast, where the upper Albian and lower
Cenomanian spongioliths and gaizes were formed, and then to the Middle Dnister region with the
accumulation of sillicites. The waters of the Carpathian upwelling could also have a significant impact
on this process.

Climate. Data on the Cenomanian climate and the entire Late Cretaceous cycle of geological
development of Ukraine are insufficient, because palacovegetation, which could provide relevant in-
formation, is almost not preserved and practically not studied in Ukraine.

According to Krassilov (1985) and Vakhrameev (1988), during the Late Cretaceous Ukraine was
a part of the European subtropical region and experienced fluctuations in temperature and humidity,
which could be caused by transgressive and regressive phases of palaeobasin development. In the late
Albian-Cenomanian, at least during the first half of this phase, the climate in the territory of mod-
ern Ukraine was warm and humid, as evidenced by the spread of terrigenous-glauconitic facies with
phosphorites and by the presence of volcanic ash (Kyselevych 1999) indicating volcanic activity and
possible greenhouse effect.

The water temperature in sea basins of that age in the Crimea was about 20°C (Yasamanov 1978).
According to Krassilov (1985), there was a slight cooling during the late Albian and early Cenomanian
compared to pre-Albian times and the middle Cenomanian, which is evidenced by the absence of
thermophilous cycadophytes among the floristic remains.

The results of the study of the late Albian and Cenomanian marine fauna allow to suggest that the
climate in the south and north of Ukraine was slightly different being typical subtropical in the Black
Sea region and in the Crimea, while moderately warm and arid in the Dnipro-Donets Basin, northern
slopes of Donbas and Volyn-Podillia, as evidenced by a mixture of cold- and warm water faunal ele-
ments, and the mineral composition of autogenic formations.

Due to a detailed comprehensive study of Cretaceous macro- and microfauna, its facies distribu-
tion, quantitative analysis, and paleoecological conditions, it is possible to trace slight differences
between close homogeneous conditions of sedimentation within the relatively homogeneous sea ba-
sin of the Middle Dnister region on the verge of the Early and Late Cretaceous. It was found that
this shallow epicontinental sea was characterized by normal salinity and well-aerated warm waters
(+17 °C...+20 °C) with temporary strong bottom currents within shallow water and with maximum
depths up to 150-200 m (average 10-80 m) in some areas and soft muddy bottom of deep-water areas.
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I'inepreHHi 3MiHM CYKIIMHITY Ta 110r0 BPa3INBiCcTh
B Pi3HMX IPUPOJHUX YMOBAX

Ynana Haymenko, Bikrop Manyii,
Onekcangp Anekcanapos, Onekciit Haymenko

Pesrome. B crarTi 0XapakTepu3oBaHO IIepeTBOPEHHA CYKIIMHITY B YMOBaX TillepreHe3y B pe3y/bTaTi OKIC-
JIEHHS, 110 BK/IIOYA€E 3MIHY OKPaCy, KOHTPAKIIif0 30BHIIIHBOI IIOBEPXHI i OsABY MIKPOTPIlLNH, 3MiHy 106Y-
TOBU 30BHIIIHBOTO KapKacy MaKpOMOJIEKY/ Ta XiMiYHOTO CKJIafly, yMOBU IIOBHOTO pyiiHyBaHHA. Onucani
OCHOBHI (haKTOpM BIIMBY HA CTIMKICTh CYKI[MHITY B rillepreHHNX YMOBaX — BIUIMB KMCTOTHOTO MOTEHITi-
amy, IOBIiTP#, CBiT/Ia, KONMBaHb TEMIIEPATYPY i BOIOTOCTi, T€0IOTiYHOI IPMHATIEXHOCTI IO TUX YM iHIIMX
BifkIaniB. BusHaueHo mpo6memy 3minnm sxocti cykuuHity. ITokasaHo, 10 Jioro pyiiHyBaHHs IIOB sI3aHe 3
HOPYIIEHVMI YMOBAaMI 3a/IATaHHs, 3MIHOI0 PeXXJIMY I'PYHTOBUX BOJ, @ TAKO)X MOPCbKOI XBM/IENIpUOiTtHOI
RisIBHOCTI B IiTOpasbHil (mprbepeXxHO-MOPChKiit) 30HI. B crparurpadivnux pospizax, He pO3KPUTHX
eposielo, TO6TO B IEPBUHHOMY 3a/IATaHHI IIacTa, CYKLMHIT B 1IioMy 36epirae cBili ckafi, BIaCTUBOCTI
i cTpyKTypYy, HaOyTi y MuHYyi etanu $ocunizanil pocnnHHMX cMoi. Poscunm cykuumHity, chopmoBaHi y
pe3y/IbTaTi pO3MUBY Ta IlepeBigK/Ia/ieHHA IePBUHHNX (KOPiHHMX) eOLieH-O0/TirOLeHOBMUX PO3CUIIB 3HAYHO
BiJIpi3HAIOTHCS, IEPUI 32 BCE PO3MIPHICTIO 3€PHOBOIO CYKLMHITY, CTYIIEHEM OKAaTAHOCTI i B LIi/IOMY Ha-
SIBHICTIO O1/IBII CTIMKMX [JO BUBITPIOBaHHA eK3eMIULpiB. IIporiec pyitHanil 6ypuITUHY JOCUTD TPUBATINIL.
CyKuuHiT, AK i inmi, GBI CTIVIKi {O BUBITPIOBaHHS MiHEpasIN, IPOXONUTH Pi3Hi cTafil 3MiH B IPUPO.
Harnaguum npuknagoM pyiHalii CyKIMHITY CIyTye CyKIIMHIT 3 apXeOo/lIoTiYHNX pO3KOINOK. BcTaHoBIEHO,
1110 ¥ BifK/Iafjax 1eCOBOI i 4€pBOHOKOIPHOI KapOoHATHOI HopMaliil CYKIMHIT IPAKTUIHO He 36epira€Thesl.
B cnty cBOro opraHivHOrO MOXO/PKEHHsI OYPIITUH 3aiIMa€ OCTAHHE MiCIie B TPYI PO3CUIIOYTBOPIOIOYNX
MiHepasliB i XapaKTepu3yeTbCA HaTHVKYOK KOHCTAHTHOIO TillePreéHHOI0 CTIiJIKICTIO, 1[0 BU3HAYAETHCS 100
HU3bKOI0 ryctusoo (1,07) i minimanpHO0 TBepaicTio (2,3). HaBemeHi B cTaTTi BUCHOBKM Ta peKOMeHAAIll
PO IIePeTBOPEHHsI i 30epesKeHHs CYKINHITY, BUBEJEHOTO Ha EHHY II0BEPXHIO, 6a3yl0ThCs HA aHaIi31 06-
IIVPHOI HayKOBOI JIiTepaTypH, a TAaKOX 6araTOpiYHMUX ZOCTIIKeHb caMolBiTy B OypurtuHoBoMy ITomicci
i IIpupninpos’i. Hagano pekoMeHpamil {050 ZOBrOTPMUBANIOro 36epeXKeHHs CYKUMHITY, BUBEIEHOTo Ha
JIeHHY IIOBEPXHIO, 2 TAKOXX MY3€eIlHIX 3pasKiB, BupobiB 3 GypurruHy B 1o6yTi Ta Py TPAHCIOPTYBAHHI.
Kiro4oBi coBa: poc/mHHI CMO/M, BUKOIHI CMOJIM, CYKUMHIT, Ppocmizalis, rinepreHHe epeTBOPeHHs,
OKICJIEHHS, TillepreHHa CTiliKiCTb, 30Ha aepaljii, apXeoIOTiYHUI CYKIUHIT.

Appeca ana 3p’asky: Y. Haymenko; IncturyT reonoriunnx nayk HAH Ykpainn; Byn. Onecs Tonuapa, 556,

Knis, 01054 Ykpaina; e-mail: uznaum@gmail.com; orcid: 0000-0001-9420-4044

Introduction

The idea of publishing an article about the destruction of succinite was developed due to the pred-
atory illegal extraction of succinite by heavy earthmoving equipment, hydraulic pumps, etc., which
affects not only the Ukrainian Polissia, but also the gem itself, brought to the aeration zone, where it
loses its hypergene resistance. The tendency of the gem to destruction is confirmed by archaeological
finds of products made from it, which were extracted and processed several hundred years ago. At
present, under conditions of anthropogenic air pollution, the destruction of succinite is rapidly accel-
erating. Its state is also adversely affected by ultraviolet radiation, which causes ionization in organic
compounds.

To protect some conifers and other plants from various physical injuries and diseases in the pro-
cess of evolution, a complex system of accumulation and secretion of resin has been developed. Prod-
ucts of post mortem changes of resin secretions (trunk, underbark, interbark) and other fillings of
resin pockets, various accumulations in the soil are considered as fossil resins. The latter acquire the
characteristic features of fossilized mineral species of fossil resins only in the process of long-term
(millions of years) and gradual replacement of organic material by mineral ones in the process of
physical and geochemical transformations.

Succinite (Fig. 1) is the mineralogical name of the predominant (more than 90 %) and the most
valuable type of fossil resins (FR). It is distributed exclusively in the Baltic-Dnipro amber province,
which stretches from the British Isles and southern Sweden to the shores of the Black and Azov seas.
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Fig. 1. Ukrainian succinite. A specimen found in
sediments on the right bank of the Dnipro River.
Novi Petrivtsi. Photo by I. Naumenko.

Puc. 1. YkpaiHcbKuil CyKUMHIT. 3pa3ok, 3Haiife-
HUIJT B BiIK/Iafiax Ha mpaBoMy 6epesi piukn JHi-
npo. Hogi Ilerpisni. ®oto I. Haymenka.

At the stage of land-bog transformation of plant resins, the soft resin under the influence of vari-
ous environmental conditions and the manifestation of physicochemical processes turned into a solid
state. Depending on the conditions, the processes took place in two ways:

1) Fossilization, which took place in a marine environment with the formation of amber-like resin
with a large amount of succinic acid;

2) Fossilization, which took place in an acidic environment in parallel with the processes of carbon-
ization of plant residues that led to the formation of brown coals and lignites with the inclusion of
various mineral types of fossil resins.

The age of succinite is determined by the time of segregation (separation) of soft resin from the
parent vegetation and the accumulation of primary biogenic-sedimentary deposits of proto-amber in
the understorey of amber forests and at some distance from them in the lower part of the Middle Eo-
cene (Buchak time, Lutetian) (Savkevich 1970, 1983). The formation of succinite as a unique mineral
and its primary placers in the littoral zone and remote parts of the shelf took place at the end of the
Middle-Late Eocene to the Early Oligocene (Trofimov 1974, 1978; Serebrodolskyi 1984; Bogdasarov
2010). The authors also share this point of view (Matsui 2011, 2016; Matsui & Naumenko 2019).

Succinite is the most ancient ornamental and precious gem that the local residents of Ukraine
mined in the Middle Dnipro Region and Ukrainian Polissia in the late Palaeolithic (18-16 thousand years
ago). The surviving remains of archaeological succinite from Ukrainian burials are the oldest in Europe.

From the preserved fragments of succinate specimens collected by the hands of ancient people
for 15 thousand years, we can analyse the state of preservation of succinite under extreme hypergene
conditions.

The processes of physicochemical transformations of succinite in the upper part of the Earth’s
crust due to exogenous factors (weathering, oxidation, mechanical destruction, etc.) play an impor-
tant role in changing the material composition of its chemical compounds and properties. In the pro-
cess of oxidation, it becomes more brittle and fractured, its optical properties change, detachments
appear, products from it lose their lustre and beautiful appearance. Long-term storage of succinite
specimens and products made from it—the latter often having historical value—is a serious problem.

The issue of preserving the integrity of succinite and its processed products is extremely impor-
tant. Succinite has unique properties and is widely used in industry, agriculture and medicine.
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Weathering of succinite is accompanied by the removal of carbon, sulfur and a relative increase
in oxygen with the formation of an oxidation crust of increased hardness. Amber corrosion is not as-
sociated with electrochemical reactions, but with chemical or physicochemical processes. Succinite is
easily scratched, damaged by micro-impacts, and quickly oxidized. Being porous, it is easily perme-
able to liquid and gaseous substances. Also, solvents such as alcohols, benzene, chloroform, solutions
of ammonia, acids or alkalis cause amber to swell or dissolve, leading to irreparable damage.

Due to the intensive development of succinite deposits in Ukraine, Belarus, and the Baltic coun-
tries, a sharp increase in demand for amber and its processed products, the expansion of trade and
the great popularity of the gem, there is a need to study the problems of its preservation. First, it is the
clarification of the storage conditions for raw succinite, amber products and collection samples on
museum shelves, in private collections, conservation and restoration of succinite during archaeologi-
cal excavations, etc. (Berezanska & Shumova 2002; Matsui & Solianik 2004; Popova 2008; Shumova
2011). This scope of problems is also covered in earlier works (Frakey 1990; Kosmovska-Tseranovich
2007; Pastorelli 2009; Pastorelli et al. 2013).

The aim of the research was to clarify the influence of hypergene alterations on the properties of
amber, to determine the conditions of succinite alterations in natural environments, museum storage,
and archaeological excavations.

The research object is Ukrainian succinite of Eocene-Oligocene age, whereas the research subject
is the conditions of preservation of the natural state of succinite, its physical and chemical characte-
ristics.

Analysis of recent studies

Departments of natural science, museum workers, and design artists have been studying this
problem. In Ukraine, it is the Institute of Geological Sciences of NAS of Ukraine (Matsui & Solianik
2004, etc.), the State Gemmological Centre of Ukraine (Lysenko et al. 2016, etc.), the Institute of Ar-
chaeology of NAS of Ukraine (Berezanska & Shumova 2002; Shumova 2011, etc.), Taras Shevchenko
National University of Kyiv (Nesterovskiy & Volkonskaya 2019, etc.); in Poland—the Polish Academy
of Sciences Museum of Earth (Warsaw) (Maliszewski et al. 2013, etc.), in Belarus—Brest State A.S.
Pushkin University (Bogdasarov 2010, etc.), in Russia—Kaliningrad Regional Amber Museum (Boi-
kina & Manukian 2017; Problems... 2015, etc.).

Among the modern studies for assessing the structure and state of amber preservation, the meth-
ods of electromagnetic spectroscopy in the UV, visible, and infrared ranges, FTIR spectrometry are
used (Kosmowska-Ceranowicz 2013).

Scientific conferences on amber mining, conservation and research are also held regularly. In 2015,
an international conference ‘Problems of restoration and conservation of amber’ was held (Kalinin-
grad, Russian Federation), where basically all reports were devoted to the preservation and restora-
tion of amber. But, unfortunately, publications on the preservation of raw amber and products from
it often lack experimental data on the influence of hypergene processes on the alteration of succinite
from the primary bedding.

Results and Discussion

Succinite represents amorphous high molecular compounds of organic substances. It is a fossil
resin, which has lost most of its volatile components during the fossilization process. The approximate
chemical formulais C,,H,,O (Matsui & Naumenko 2019). Characteristic features are the high content
of free succinic acid (C,H,O,) in the amount of 3.5-5% to 8%, viscosity (low brittleness), quite notice-
able solubility, refractoriness, ease of processing and a high degree of decorativeness. The chemical
composition is variable. The content of Carbon is up to 80%, Hydrogen is about 10.5%, Oxygen is
10.5-11%, and Sulphur is 0.4% and more (Frakey 1990). The hardness on the Mohs scale is 2.0-2.5
(Matsui 2011). The hardness index is unstable (even in one piece it fluctuates within £5%). Hardness
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increases with increasing impurities, in particular of iron sulphides. Wet samples of succinate just
taken from the bedrock have a lower hardness than the pieces that have been exposed to open air. The
colour is generally yellow with various shades—from almost colourless to yellow-brown, white, and
even black. Moreover, varied colouration can be observed in a single specimen of succinite. This fea-
ture provides individual, unique colour images of the specimens. The degree of transparency is also
quite variable—from perfectly transparent to opaque dark brown and black. Transparency depends
on colour intensity and the presence of gas-liquid inclusions and voids in the gem. When heated, the
opaque succinite becomes light golden in colour.

Succinite has a very low thermal and electrical conductivity (dielectric constant is 2.863). When
heated to 140-200°C, it becomes elastic, at a temperature of 250-300°C it starts to boil, and at a tem-
perature of 350-380°C it melts. According to the degree of transparency, it can be transparent, trans-
lucent, and opaque. The density is 0.9-1.10 g/cm3, which roughly corresponds to the density of sea
water. That is, succinite floats in salty water and sinks in freshwater, but due to the large number of air
bubbles and other ‘light’ inclusions, it does not settle on the bottom and is freely transported over long
distances in both sea and bodies of freshwater. This explains the amazing buoyancy of succinite in the
surf zone and its resistance to repeated washing, transfer and reburial over tens of millions of years.

Succinite contains a variety of inclusions of remnants of the Eocene fauna and flora, which were
captured during the separation of the soft resin and are preserved to this day (Fig. 2), as well as in-
organic rock fragments, gas-liquid inclusions, air and water bubbles. Succinite occurs in the form
of rounded pieces and inflows weighting from fractions of a gram to ten or more kilograms. Under
ultraviolet light, it glows dimly, has shades from bluish white to yellowish green. When polishing is
examined, areas of increased fluorescence appear in it.

The peculiarities of the material composition of succinite noted by the authors, which increase the
resistance to adverse natural phenomena, were formed during the long-term fossilization (petrifica-
tion) of plant resins. The fossilization of resins was influenced by hypergene processes that took place
on the Earth’s surface, in areas of active groundwater penetration and within the surf coastal (littoral)
zone.

Among placer-forming minerals characterized by high hypergene resistance, succinite (a mineral
of organic origin) ranks last (Table 1) (Shilo 2000). A number of authors (Savkevich 1970; Trofimov
1978; Serebrodolskyi 1984; Bogdasarov 2010; Matsui 2016, etc.) established and described hypergene
changes in plant resins at all stages of the soft resin transition, from its outflow to the day surface to
the completion of formation of the main features of the known to science FR mineral species, includ-
ing succinite, the final formation of which took place in the littoral zone of the sea basin.

Fig. 2. A specimen of amber with inclusions;
from the collection of the ‘Ukrainian Amber
World’ association.

: 4 : Puc. 2. 3pa3ok OyplITHHY 3 BKIIOYEHHSIMN; 3
dhoTo 3 kanexiiif Acolfacianil «YknaiHcaum BypuTiHoRKs CRiT KOTIeKuﬁ ACO].llaLul «pra.l.HCbK]/[]‘/'I 6yp].HTI/[H0—
- . BUIL CBIiT».
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Table 1. Physical properties and constants of hypergene resistance of minerals according to Shilo 2000

. . 5 Degree of hypergene resistance, | Constants of hypergene resistance,
Mineral Density, p, g/cm?| Hardness, H pH C,, = lg(pH)
Platinum 21.5 4 86 1.93
Gold 16.9 2.7 45.63 1.65
Cassiterite 7 6.5 45.5 1.65
Zircon 4.7 7.5 35.25 1.54
Diamond 35 10 35 1.54
Topaz 3.6 8 28.8 1.44
IImenite 4.7 5.5 25.85 1.14
Quartz 2.6 7 18.20 1.26
Amber 1.07 2.3 2.46 0.39

In the primary bedding formed by succinite placers (fossil resins), the geochemical activity of
minerals almost fades. The mineral is isolated from the external landscape environment. Thus, in
stratigraphic sections not exposed by erosion, succinite as a whole retains its composition, properties
and structure acquired in the previous stages of fossilization of plant resins.

However, being on the surface, amber is very vulnerable to aggressive factors, especially to oxy-
gen and low humidity. Deterioration of the properties of amber is manifested in the destruction and
loss of cohesion of the outer layers, as well as significant changes in texture and optical properties.
Oxidation and atmospheric degradation are considered to be the main factors of negative alterations
in amber. These processes affect compounds that have double bonds (C=C), which are oxidized to
hydroxide, peroxide and carboxyl groups. As amber ages, the content of Carbon, Hydrogen and Sul-
phur decreases, and the amount of Oxygen increases. The mass of amber can increase, but also can
decrease due to evaporation of low molecular weight oxidation products. The number of volatile ter-
penes may also decrease. The famous English gemmologist Helen R. Frakey (Frakey 1990) noted the
disappearance of fluorescence in the collection specimens of simetite (Sicilian amber) of the 19th cen-
tury without explaining the cause of this phenomenon.

Variable humidity and temperature conditions are also the factors that accelerate weathering of
amber. In modern conditions, succinate—moved in some cases by natural processes or human eco-
nomic activity on the day surface—is oxidized under the influence of oxygen, light (especially intense
in ultraviolet rays), and elevated temperatures. Under the influence of oxidation, it changes colour
and internal structure, an oxidative crust and sugar texture gradually appears, and then the amber is
crushed into fine powder and dust. In the aeration zone, the polished surface of succinite specimens
under the influence of oxidation changes noticeably only after 10-15 years (Savkevich 1970).

Thus, in the process of hypergene oxidation, in addition to the change in colour and the formation
of an oxidation surface crust (protective shell against mechanical damage), the material composi-
tion changes significantly, Oxygen content increases, Carbon, Hydrogen and Sulphur contents de-
crease, succinite properties change. Succinite placers formed as a result of erosion and re-deposition
of primary (bedrock) Eocene-Oligocene placers differ significantly, first of all, in the size of succinite
grains, the degree of roundness and, in general, the presence of specimens more resistant to weather-
ing. The features of hypergene destruction of succinite in deposits of loess and red-carbonate forma-
tions are described in our previous works (Matsui & Solianik 2004; Matsui 2011, 2016).

The amber from Neogene and Quaternary deposits of the Baltic, including glacial ones, has a
stronger brown or red oxidation (weathering) crust and a slightly greater hardness, often represented
by discoloured pieces (Trofimov 1974). The oxidizing crust was formed at the earliest stages of fos-
silization of resin secretions during resin leakage and in the soil of ‘amber’ forests, as well as in the
form of thin secondary encrustations (0.2-0.3 mm), which covered the erased convexities of succinite
pieces in the coastal-marine placers, indicating the existence of weak oxidation processes in the lit-
toral zone.

The process of destruction of amber is rather long. A clear example of its destruction is succinite
from archaeological excavations (Fig. 3).
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Fig. 3. A specimen of destroyed amber from the Late Palaeo-
lithic site of Mezhirich, Kaniv Raion, Cherkasy Oblast col-
lected by V. Matsui. Photo by U. Naumenko.

Puc. 3. 3pasox 3pyitHOBaHOrO OypIITHHY 3 MeXMPUI[BKOI

nisHbonaneoniTuyHoi ctoAaHku. C. Mexupiu KaniBcbkoro
p-Hy Uepkacekoi 0671 3pasok B. Maryst. @oro Y. Haymenxo.

...-— .._ _ . vlili j_.-l

Fig. 4. Amber from the ancient site of Mezhirich; specimen
and reconstruction from the National Museum of Natural
History of the National Academy of Sciences of Ukraine.

Puc. 4. Bypmtun 3i craposlaBHbOrO ropopuina Mexupid;
3PasoK Ta PEKOHCTPyKLiA 3 HanjioHanbHOro HayKoBO-IIpM-
pozumyoro mysero HAH Ykpainn.

Late Palaeolithic human settlements of the Stone Age are located in the Dnipro Basin: Mezyn
(Desna River), Dobranychivka (Supii River), Mezhyrich (Ros and Rosava rivers), Kyiv (Kyrylivska
Street), Semenivka (Trubizh River), and Rivne (Horyn River), where the succinite was delivered by
Stone Age hunters from local deposits of the Prypiat Amber-bearing Basin (Shovkoplyas 1965; Pido-
plichko 1978; Nuzhniy 1997; Matsui 2002). The settlements with traces of unique residential build-
ings made of mammoth bones are buried under the loess rocks of the Upper Pleistocene, which in age
correspond to the final stage of the Valdai glaciation. Specimens of mostly untreated succinite from
the village of Mezhyrich are unevenly and deeply cut by unsystematically oriented cracks into cellular,
irregularly shaped detachments (Fig. 4).

The finds contain small carbonate nodules, tightly ‘soldered’ into pieces of succinite, occasion-
ally there are separate rounded nodules of destroyed succinite on carbonate cement. Often there are
‘nests’ of destroyed succinite, the outer shell of which consists of dusty and fine-grained fractions of a
crushed oxidation crust. The central part of the specimen has a transparent red colour. These facts in-
dicate the destruction of archaeological succinite in the burial, which occurred in the direction from
the upper peripheral surface of the specimen to its central part.
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Similar remains of succinite destroyed in loess rocks were found in the late Palaeolithic settlement
of Barmaky (Rivne), the absolute age of which, based on radiocarbon dating of remains of mammoth
bones, is 14 300+220 years, according to M. M. Kovaliukh of the Institute of Environmental Geo-
chemistry NAS of Ukraine (Nuzhniy 1997).

The most numerous collections of archaeological succinite from all collections known in Europe
collected in one place is established in the Hordiivka burial ground (14th-11th centuries BC) (Ber-
ezanska & Shumova 2002; Shumova 2011). A unique burial mound is located on the left bank of the
Southern Bug River in the interfluve of its tributaries Bytiuh and Trostianchyk, near the village of
Hordiivka, Trostianets Raion, Vinnytsia Oblast. There are three groups according to the state of pres-
ervation of products made of succinite. The first group (about 50%) of the products were broken into
deep and small chaotically located cracks and scattered into fully oxidized amorphous small particles
(except for a small number of necklaces, which retained a more or less dense structure) (Berezanska
& Shumova 2002). The second group (about 30%) of the products had a more oxidized state, they
still retained their shape, but with a little pressure the necklace turned into powder. The third group
(about 20%) of raw materials retained a relatively dense base covered with an oxidative film that is
subjected to chemical and mechanical cleaning. Shumova (2011) notes that already during the ex-
cavations, archaeologists observed an increase in the oxidation of succinite in the air, which led to a
loss of transparency and colour, and with rapid drying, the products were covered with patina. The
destruction of the unique archaeological collection was delayed due to restoration and conservation
measures using a vacuum fixing method and by washing and impregnating each item with a solution
of amber varnish, followed by fixing the surface with organosilicon composition.

Succinite from the scientific collection of the National Museum of Natural History NAS of Ukraine
collected after World War II by I. G. Pidoplichko in the riverine cliffs of the Dnipro and ravine-beam
network near the villages of Novi Petrivtsi and Stari Petrivtsi is coloured mainly in red and reddish-
brown, which indicates its high oxidation state in the open air. Laboratory studies of the material
composition of samples of the succinite collection were carried out.

Workers of natural history museums are well aware of the problem of oxidation (destruction) of
succinite and, if necessary, apply storage rules in everyday practice, which limits the negative effects of
light, air, temperature and humidity fluctuations in places of storage and demonstration of collection
material. Popova (2008: 63) notes: ‘Unfortunately, over time, amber is very strongly oxidized, so the
amber plates made in the 17th century cracked, dimmed and lost their ability to transmit light. The
images on them are barely readable’ According to Kosmowska-Ceranowicz (2013: 59): “The collec-
tion of Baltic amber varieties, as it turned out, requires constant conservation. It is practically impos-
sible to preserve a specific sample of amber in the same condition in which it was described on the
day of purchase after twenty years, not to mention a period of 50 years or more. Museum workers are
well aware of this, as they have to grind stones every time before exhibiting them. This is also known
by amber masters who create works of art in which the contrast of colour and transparency of amber
is essential’ (the authors’ translation).

Conclusions

The formation of succinite and its preservation in nature is entirely related to the specifics of the
geochemical environment of host and overlying rocks. Hypergene alterations of succinite under sur-
face and underground conditions occur from the end of the Early Oligocene, Neogene and Quater-
nary environments to geological modern times.

Amber succinite from native Eocene-Oligocene placers is often re-deposited in essentially car-
bonate rocks of the Neogene and Quaternary, which is associated with its destruction and even com-
plete destruction.

Amber succinite placers, which are overlain by marine and continental sediments, generally con-
tinue to retain their basic properties acquired earlier. In cases of amber deposits exposure or their
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significant subsidence and other changes caused by the manifestations of geological, geochemical
processes, including due to human economic activity, succinite undergoes significant transforma-
tions. During the oxidation of amber-succinite, the internal structure and colour change, the content
of Oxygen, Carbon, Hydrogen, Sulphur, microhardness, luminescence parameters, etc. increase.

Archaeological succinite was formed in the Late Pleistocene-Holocene at the stage of intensive
erosion of red-carbonate and loess formations of the Pleistocene, and its burial is confined to es-
sentially loess rocks. Archaeological finds of amber during their stay in the cultural layers undergo
physical and chemical changes, so their condition is very different from modern amber products. In
addition, when removing the amber find, it is oxidized, which leads to cracking of the object, and un-
der the influence of ultraviolet rays the material gradually loses transparency. That is, after extraction,
the object from the archaeological amber continues to slowly deteriorate, which requires immediate
conservation.

Illegal amber mining causes irreparable damage to the preservation of raw amber in natural condi-
tions due to the disturbance of the geological layers with the inclusion of amber and its leaching to the
surface, which leads to the natural destruction of the mineral.
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abstract

The area of overlapping ranges, contact and relationships of two
closely related species — the western yellow wagtail Motacilla fla-
va Linnaeus, 1758 and the yellow-headed wagtail Motacilla lutea
(Gmelin, 1774) — in the Volga region are the subject of the pres-
ent study. At present, under conditions of wide sympatry, there
is spatial and reproductive interaction between these closely re-
lated species — the western yellow and yellow-headed wagtails.
Crossbreeding of species of ‘yellow” wagtails gives a light-headed
form of hybrids, which is a marker of the hybrid zone in the
Volga region. As a result of the study of the interaction between
M. flava and M. lutea in their contact zone in overlapping areas
of species ranges, the following was revealed. The concept of a
system of traits of the light-headed hybrid form (M. f. beema x
M. lutea), marking the hybridization zone of the model species
M. flava and M. lutea, is postulated. The population character-
istics of this system have been determined and the possibility
of their use in population and evolutionary studies of a group
of species of ‘yellow” wagtails has been shown. As a result of the
spatial and reproductive interaction of species in populations,
the light-headed hybrid form (M. f. beema x M. lutea) is formed,
which integrates the characters of the two original species and
has its own, peculiar traits, which can mark the boundaries be-
tween the western (left-bank) and eastern (right-bank) groups
of populations and the boundaries of their distribution. On the
basis of this, differences are formed and divergence of these
groups of populations occurs, which may reflect the processes of
sympatric speciation. The revealed tendencies in the variability
of groups of characters in the space of the ranges of model spe-
cies have a clinal character and may indicate the directions of
microevolution of species. The identified hybrid zones within
the boundaries of species ranges have a central position. The re-
sults of spatio-temporal divergence are M. flava, M. lutea, and
their hybrid light-headed form M. f. beema x M. lutea, which
may later become an independent species. In the contact zone
of M. flava and M. lutea, there is an unlimited hybridization of
these species.

© 2021 E. Artemieva; Published by the National Museum of Natural History, NAS of Ukraine on behalf of
GEO&BIO. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
provided the original work is properly cited.
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l6puagnsania Ak pe3ynbraT IPOCTOPOBUX
i penpogyKTMBHUX B3a€EMIH BU/IB Y IPYIIi JKOBTUX
Tpsicory3ok (Aves, Motacillidae) B o6mactsax cummarpii

€nena Aprem’eBa

Pesiome. 30Ha IepeKpUTTs apeaniB, KOHTAKT i B3aeMuHM OMM3bKuX BuAiB — xoBToi Motacilla flava
Linnaeus, 1758 i sxoBrono60i Motacilla lutea (S. G. Gmelin, 1774) rmcok Ha Tepurtopii IloBomxst € mpen-
MeTOM BUBYEHHs B JaHiit po6oTi. B manmii yac B yMOBax MIMpOKOI CHMIIATPIi CIIOCTEPIra€ThCsI IPOCTOPOBA
i penpofyKTIBHA B3a€EMOJLs ABOX ONM3bKYUX BUIIB — XKOBTOI 1 5KOBTO/0601 IIcoK. CxpelyBaHHs 6/113b-
KIIX BB )KOBTUX IUIVICOK JJa€ CBIT/IOT0/I0BY hopMy ribpupis, sika € MapkepoM ri6praHoi 30H1 B [ToBO/DKi.
B pesyibrati mpoBegeHOro KocipKeHHs B3aeMopil BuniB M. flava i M. lutea B 30Hi ix KOHTaKTy B 06/1ac-
TAX, Jie IepeKpMBAIOTLCA ixHi apeamy, gocarHyTo HactynHe. CHOpMy/IbOBaHO MOHATTA CUCTEMM O3HAK
cBiTI0r0N10BOI ribpupHoi popmu (M. f. beema x M. lutea), MapKkoBaHO 30HY ribpuan3aliii MOJe/IbHUX BUMIB
M. flava Ta M. lutea. BusHaueHO XapaKTepUCTUKY MOMY/IALI 1€l CUCTeMM Ta IOKa3aHa MOXX/IMBICTD IX
BMKOPMCTAHHA B MONMY/ALIMHUX i €BOMIOLIHNX JOCTIIKEHHAX TPYNN BULIB «KOBTUX» IJIUCOK. B pesynb-
TaTi IPOCTOPOBOI Ta PEIPOAYKTUBHOI B3aeMOJII BUJIB B IOMY/IALIAX GOPMYETbCS CBIT/IOr0I0Ba ribpuHa
dopma (M. f. beema x M. lutea), sixa iHTerpye 03HAKM ABOX BUXITHMX BMUZIB i BOIOAIE 0COOMMBOCTAMY,
B/IACTMBUMM il iif, AKi MOXYTb MapKyBaTy MeXy MDX 3axigHoo (71iBoOepe>xHoi) Ta cxXifHoo (IpaBo-
6epe>XHOI0) IpylamMy MOMYIIALN Ta MexXi IX nmoumpenHa. Ha ocHOBI 11boro popMyroThes BifMIiHHOCTI Ta
BifOyBa€TbCs AMBEpreHlid HaHNUX IPYH IOMY/IALIN, SKi MOXXYTb BioOpaXkaTy IPOLecy CUMIIATPUYHOTO
BUOYTBOpPeHHs. Pe3y/bTaToM IPOCTOPOBO-YaCOBOI AMBEpreHLil rpyn monynAnii (3axigHoi i cxifHoI) €
M. flava, M. lutea ta ix ribpunHa citnoronosa ¢popma M. f. beema x M. lutea, sika B IIOFA/IBIIOMY MOXe
CTaT! caMoCTiltHuM BufoM. Y 30Hi koHTakTy M. flava i M. lutea BinOyBaeTbcst HeoOMexeHa ribpuausaisa
HaHVX BUfAiB. B maHmit yac BifOyBa€eTbCst aKTMBHMIL IIPOLjeC TeHETMYHOI ribpyuansanii 3 yTBOpeHHAM IPO-
MDKHUX ribpupHux GopM Ha OCHOBI TeHETMYHOTO IPOLIAPKY riOpupiB B monynanisax. [laHe sBuine MOXe
BUCTYIIAT! B AKOCTi T€HETUYHOTO ITIiJPKVBJIEHHA 1 MeXaHi3My MiTPUMMKM LIi/IiICHOCTi BUJIB «KOBTUX» TPs-
COTY30K 32 PaxyHOK IIOCTiIIHOI MDKBHU/OBOI ribpuaysanii B yMOBax UIMPOKOL cuMmaTpii.
KniouoBi cmoBa: cuMnarpis, BUf, pelpORYKTUBHI B3a€MUHY, 16PN, €BOMIOLIsA, HOIY/IALs, TPACOTY3KI.
Apnpeca s 3B’A3Ky: €. ApreM’eBa; ITaniiicbke TOBapUCTBO IPUPOAHNYNX HayK, Kopco Benenia 55, Minas,
20121 Itamis; e-mail: hart5590@gmail.com; orcid: 0000-0001-5261-3421

Introduction

The area of overlapping ranges, contact and relationships of two closely related species — the
western yellow wagtail and the yellow-headed wagtail — in the territory of the Volga region are the
subject of study in this work. At present, under conditions of wide sympatry, there is a spatial and
reproductive interaction between these two closely related species (Vaurie 1959; Zaykin & Pudovkin
1993; Hewitt 2001). The study of this type of relationship is a separate line of research on biodiversity
at the species and population level (Alstrom & Mild 2003; Baker et al. 2009). ‘Yellow’ wagtails can be
the object of special evolutionary studies due to the ability to crossbreed between closely related spe-
cies (allospecies and sibling species) (Zagorodniuk & Fesenko 2004; Lamichhancy et al. 2018).

Crossing of closely related species of ‘yellow” wagtails produces a light-headed form of hybrids,
which is a marker of the hybrid zone in the Volga region. Hybridization as a result of spatial and re-
productive relationships of species in the group of ‘yellow” wagtails (Passerifomes, Motacillidae) un-
der conditions of their co-existence in overlapping areas of ranges remains poorly studied (Dementev
1937, 1941; Cramp 1988). This work is devoted to the study of spatial and reproductive interaction
between the western yellow wagtail Motacilla flava L., 1758 and the yellow-headed wagtail Motacilla
lutea (Gmelin, 1774) in the contact zone of their populations. One of the consequences of this process
is the discovery of western yellow and yellow-headed wagtails in populations of their light-headed
hybrids (Zarudny 1891; Fedorovich 1915; Artobolevsky 1924). There is a view that the western yellow
wagtail gradually ‘engulfs’ the yellow-headed wagtail as a species and eventually it would disappear
(Sotnikov 2006; Zav’alov et al. 2009).
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Hybrid forms of western yellow and yellow-headed wagtails have a strongly bleached, whitish
colouration of the plumage of the head and morphologically resemble the real white-headed wagtail
Motacilla flava leucocephala (Przewalski, 1887), an endemic, breeding and migratory subspecies, the
range of which is associated with Central Asia. One of the reasons for the sharp decline in the number
of this subspecies over the past 20 years is its hybridization with another subspecies of the western
yellow wagtail, Motacilla flava beema Sykes, 1832 (Baranov 2012). However, in a number of traits,
light-headed hybrids differ well from the real subspecies M. f. leucocephala (Artemieva & Muraviev
2012; Sundev & Leahy 2019; Ferlini et al. 2021). For ‘yellow” wagtails, hybrids of the western yellow
wagtail M. flava with the black-headed wagtail Motacilla feldegg Michahelles, 1830 are also known
(Artemyeva & Muraviev 2012; Ferlini 2015, 2016). Interspecific hybridization with a change in
range boundaries and expansion of range boundaries of original forms is also relevant for mammals
(Zagorodniuk 2011) as the invasion of genomes in many species of animals and plants (Mallet 2005,
2008), including birds of different taxa (Zink et al. 1995; Hermansen et al. 2001; Frank & Scott 2011).

The aim of this work is to reveal the features of the spatial and reproductive interaction between
M. flava and M. lutea in the contact zone of their populations under sympatric conditions.

Taxonomic relations of species of the genus Motacilla, subgenus Budytes

The species complex of ‘yellow” wagtails, genus Motacilla Linnaeus, 1758, has been one of the most
problematic taxonomic groups. Until now, the taxonomic status and systematic relationships between
the species (forms?) of this group have remained completely unclear.

“Yellow’ wagtails (Motacilla flava L., Motacilla feldegg Michah., and Motacilla lutea Gm.), along
with closely related citrine wagtail (Motacilla citreola Pall.) and mountain wagtail (Motacilla cinerea
Tunst.), form an independent subgenus Budytes Guw, 1817 (Suschkin 1925; Grant & Mackworth-
Praed 1952; Portenko 1960).

The yellow-headed wagtail and the mountain wagtail have always been considered separate spe-
cies (Dementev 1937; Gladkov 1954). The yellow-headed wagtail and the mountain wagtail are spe-
cies in the group of ‘yellow” wagtails, which do not raise doubts about their species status (Portenko
1960; Cramp 1988; Koblik et al. 2006).

Harris et al. (2018), based on SNP nuclear markers, showed that there is one species, Motacilla fla-
va, which includes several subspecies (Motacilla flava, M. lutea, M. feldegg, M. taivana, and M. mac-
ronyx).

The black-headed wagtail forms two subspecies: Motacilla feldegg feldegg Michahelles, 1830,
which is distributed in the Black Sea coast, Crimea, and the Caucasus (western part of the range), and
Motacilla feldegg melanogrisea (Homeyer 1878), which occurs in the Volga Delta, Caspian Sea coast,
Orenburg Oblast (Zarudny 1891), Krasnoyarsk Kray (Arlott & Khrabry 2009), and Irkutsk Oblast
(eastern part of the range) (Stepanyan 2003; Koblik et al. 2006).

E. Mayr (1968) paid great attention to the taxonomic relationship of Motacilla flava L. and Motacilla
lutea Gm. In particular, he noted that °.. the taxonomic position of Motacilla flava L., a highly variable
population, is very difficult and important for understanding of the theory of speciation. It would be
interesting to find out in detail the relationship of yellow-headed and green-headed forms (flavissima,
lutea, taivana), is there a species difference between M. flava and M. lutea, and, finally, what are the
historical and ecological features (reasons) of distribution of yellow wagtails? Although the majority
of researchers recognize their systematic closeness, a systematic analysis of this issue and a detailed
study of the distribution and reproduction of these birds in natural conditions is necessary’ (Mayr
1968: 117).

The second point of view on the isolation of M. lutea as an independent species was proposed back
in the 1920s by P. P. Sushkin (1925, 1938) and J. Domaniewski (1925), who considered the western
yellow, yellow-headed, black-headed, and green-headed wagtails independent species. The last three
forms in some regions were sympathetic with the first, which even then did not agree with the existing
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concept of allopatric and conspecific subspecies (Semyonov-Tyan-Shansky 1910). G. Johansen (1946)
considered M. lutea as an independent and more ancient species than other ‘yellow” wagtails. At the
same time, a different point of view about the taxonomic status of this form is widely spread.

The yellow-headed wagtail has long been considered by ornithologists as an independent species
of the genus: Motacilla lutea Gm. — Parus luteus S. G. Gmelin (1774), Reisedurch Russland; Budytes
campestris Pallas (1776); Budytes flavifrons Sewertzow (1875), as well as in Russian — ‘steppe’ wagtail
(Ruzsky 1893), ‘field’ wagtail — (Pallas 1811; Bogdanov 1871; Volchanetsky 1972), yellow-backed
wagtail (Gladkov 1954; Ivanov 1976; Priezzhev 1978; etc.).

The taxonomy of subspecies of the western yellow wagtail M. flava was presented for the first time
by E. Hartert (1910; Hartert & Steinbacher 1933). He listed 19 subspecies, among which the yellow-
headed wagtail (M. f. lutea) is also mentioned. For each subspecies, the boundary of the distribution
areas was indicated (Witherby 1938; Smith 1950; Meinertzhagen 1954). The systematic scheme of
E. Hartert was adopted by G. P. Dementev (1937) and G. Niethammer (1937). In some cases, M. lutea
is described as a mutation of M. flava (Grote 1937; Dementyev 1941). E. Stresemann (1926) believed
that the wide range of individual variability in M. flava is the result of ‘genetic instability’ Other au-
thors considered the yellow-headed wagtail to be one of the morphs of M. f. beema Sykes (Smith 1950;
Beregovoy 1970). Considering the co-occurrence of M. f. beema and M. f. lutea in the Middle Volga
region, H. Grot (Grote 1937) expressed the opinion that the yellow-headed wagtail’s colouration is
the result of ‘genetic instability; in some cases in M. f. beema, and in some areas of the range of this
subspecies the colouration is characteristic of the British M. f. flavissima Blyth. A similar idea of the
nature of colouration in Motacilla lutea was expressed by G. P. Dementev (1941) and S. Smith (1950),
without distinguishing Motacilla lutea as an independent species.

Of greatest interest is the work of C. Vaurie (1957), where he gives a brief description of the types
of colouration of the M. flava complex on subspecies forms, as well as their ranges. In one of his sub-
sequent works, Ch. Vaurie (1959) continues to consider the yellow-headed wagtail as a subspecies of
the western yellow wagtail (M. flava lutea). Nevertheless, the author points out that such a charac-
teristic can be considered temporary and that the taxonomy of M. flava does not correspond to the
structure of the ‘yellow” wagtail complex. Even then, he assumed the presence of several independent
species in this complex. N. A. Gladkov (1954) suggested that M. lutea and M. taivana do not fit into
the scheme of subspecies M. flava at all, having a common range with it. He considered expedient to
consider them separately as part of the M. lutea species, to which he also assigned the English subspe-
cies M. lutea flavissima (Stepanyan 2003).

In a number of works, the authors continue to insist that M. lutea is a subspecies of M. flava (Bub
1981; Blozheim 1985; Cramp 1988). This point of view is also shared by a number of authors (Alstrom
& Mild, 2003; Harrisa et al. 2018). At the same time, in the summary by S. Cramp et al. (1988) it is
noted that within this species there are two complexes of forms ‘flava’ and ‘lutea, and the latter in-
cludes Motacilla flava lutea, M. flava flavissima, and M. flava taivana. It is appropriate to emphasize
here that the views on the taxonomy of the genus Motacilla L. are mainly based on morphological
characters (morphometry and colouration) and on the specifics of their geographical distribution
(Smith 1950; Beregovoy 1970; Blozheim 1985). Grichik (2005), based on the variability of colouration
of the plumage of these birds, depending on many reasons (individual variability, age, and geographi-
cal distribution), also defends the point of view on the subspecies status of the forms Motacilla flava
lutea and M. flava taivana. The author does not take into account that one of the discussed forms of
Motacilla lutea Gm. exists in the centre of the range of Motacilla flava L. and is sympatric with various
subspecies of the latter.

Jan Domaneiwski (1925) tried to revise the entire subgenus Budytes. He assumed the presence
of four independent species of these wagtails: B. flava L., including 6 subspecies, B. feldegg Mich. —
two subspecies, B. lutea Gm. — two subspecies and B. taivana Swinhoe (monotypic species). He
justified the species status of M. lutea in connection with its partial sympathy with the grey-headed
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forms of the ‘flava’ group. The point of view of L. S. Stepanyan (2003) coincides with the idea of Jan

Domaneiwski, with the exception of only two amendments to the subspecies ranks in the western

yellow and black-headed wagtails, in which the author additionally distinguishes one more subspe-

cies. Currently, six species of wagtails Motacilla flava, M. feldegg, M. lutea, M. citreola, M. taivana,

M. cinerea are distinguished in the group of ‘yellow” wagtails (Babenko 1981; Bakhtadze & Kazakov

1985; Stepanyan 2003; Koblik et al. 2006).

Aleksandr Ivanov (1935) was the first to describe three types of age-related variation in the colou-
ration of the head of male yellow-headed wagtails: 1) the first breeding dress of males with an entirely
light green top of the head; 2) with a yellow forehead and green crown and occiput — males at the
age of 2-3 years; 3) with an entirely yellow head (sometimes with a small number of green feathers on
the back of the head) — birds of four years and older. The males of M. lutea are polymorphic in head
colouration, as in M. flava, and this served as the basis to justify hybrid individuals (Portenko 1960;
Gavrilov 1970; Bakhtadze & Kazakov 1985) and high individual variation within M. flava (Beregovoy
1970). A. 1. Ivanov’s point of view was adopted by a number of authors (Williamson 1955; Svensson
1963; Stepanyan 2003).

The differences in colouration that exist in adult males of M. flava living within the same territory
allowed some ornithologists (Grant & Mackworth-Praed 1952) to distinguish 7 species (flava, lutea,
superciliaris, leucocephalus, personfuses, thunbergi, and feldegg). This division of the group of ‘yellow’
wagtails did not receive proper recognition.

At the end of the 19th century, two works by N. A. Zarudny (1891) were published, where the au-
thor describes the hybrid forms of M. flava and M. lutea. Interspecific hybrids of M. flava and M. taiva-
na were noted by V. G. Babenko (1981), although it was not possible to find mixed pairs themselves
(Bianki 1910; Portenko 1960; Stepanyan 2003). A number of articles are devoted to the problems of
hybridization of ‘yellow’ wagtails at intraspecific level (Smith 1950; Leisler 1968; Sammalisto 1968).

Hybridization between the species of the compared wagtails is usually not widespread; on the
contrary, it is extremely rare (Beregovoy 1970; Kishchinsky & Lobkov 1979). Ch. Vori (1959) indicates
the hybridization of M. feldegg and M. lutea, which is refuted by the studies of G. B. Bakhtadze &
B. A. Kazakov (1985). He points out that no hybrids were recorded in the sympatry zone of M. flava
and M. lutea. The appearance of ‘green’ feathers on the vertex (P < 0.05) in the contact zone between
M. flava and M. lutea and partial or complete ‘yellow’ eyebrows is more common outside the spatial
contact. The author suggests that hybridization in M. flava is more characteristic at intraspecific than
at interspecific level. N. N. Balatsky (1992) managed to find a nest of a hybrid pair of wagtails: male
M. citreola, female M. flava. When it comes to the finds of hybrids, determined only on the basis of
the description of the colouration of the plumage, the question always arises, how can this be veri-
fied? It is known that females of all ‘yellow” wagtails are outwardly almost indistinguishable (with the
exception of the eastern forms). In this case, the only and convincing evidence of hybridization is
chromosome analysis or long-term observations of individually tagged birds (Muravyov 1997, 2010;
Artemyeva & Muravyov 2012).

Thus, based on morphological characters (mainly, morphometric parameters and colouraion of
the plumage of males during breeding season), there are currently three points of view on the taxo-
nomic structure of the polytypic complex of ‘yellow’ wagtails:

1. All ‘yellow” wagtails, except for the yellow-headed and mountain wagtails, are subspecies of a poly-
typic species.

2. There are five polytypic species: M. flava (flava, thunbergi, beema, leucocephala, zaissanensis,
plexa, macronyx, alascensis, simillima, tschutschensis, cinereocapilla, iberiae, pygmaea), M. feldegg
(feldearise), M. melan melan (lutea, flavissima, taivana) and M. citreola (citreola, werae, quassatrix,
calcarata, weigoldi), and M. cinerea (cinerea, melanope, robusta, schmidzi, flaviventris, clara).

3. There are five polytypic species and three monotypic species of ‘yellow’ wagtails: M. flava (twelve
subspecies); M. feldegg (two subspecies); M. lutea (two subspecies); M. citreola (four subspecies)
and M. werae; M. taivana; M. macronyx (monotypic species); M. cinerea (six subspecies).
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Since the present work did not set a special task of carrying out a taxonomic revision of the subge-
nus Budytes, studies of spatial relationships of M. flava, M. feldegg, M. lutea, M. citreola, and M. cine-
rea (Stepanyan 1990) were carried out in the zone of their sympatry in the study area, therefore the
author adheres to the second point of view.

Materials and Methods

During the field seasons of 2013-2019, populations of ‘yellow” wagtails were studied in areas of
co-occurence and nesting: western yellow wagtail M. flava, white-eared wagtail Motacilla flava beema
(Sykes, 1832), and yellow-headed wagtail M. lutea in the Volga region (European part of Russia). The
model sites are located in the territory of the SPNA ‘Sandy Lake’ in the Cherdaklinsky Raion (left
bank) and in the territory of the new promising SPNA ‘Flooded solonetzic meadows in the Tereshka
River Floodplain’ in the Radishchevsky Raion (right bank) of Ulyanovsk Oblast (Volga Region), as
well as in anthropogenically transformed areas (Artemyeva & Kalinina 2019; Artemyeva et al. 2019,
2020a-b; Ferlini & Artemyeva 2020). Range boundaries and the spatial position of the identified areas
of sympatric speciation in the three species of ‘yellow” wagtails — M. flava, M. lutea, and Motacilla
citreola Pallas, 1776 — were mapped.

For molecular genetic analysis, eggs from clutches and rudimentary feathers of chicks of these
species were examined.

Material and geography of samples: left bank (eastern bank of the Volga River). 20.05.2013, nearby to
Cherdakly, Sandy Lake, 3 eggs of M. lutea; 25.05.2013, nearby to Cherdakly, Sandy Lake, 3 eggs of M. lutea;
23.05.2015, nearby to Cherdakly, Sandy Lake, 3 eggs of M. lutea; 7.06.2015, 4 eggs of M. flava; 7.06.2015,
4 eggs of M. flava x M. lutea hybrids; 21.05.2016, nearby to Cherdakly, Sandy Lake, 3 eggs from nest No. 1 of
M. flava; 21.05.2016, nearby to Cherdakly, Sandy Lake, 3 eggs from nest No. 2 of M. lutea; 21.05.2016, nearby to
Cherdakly, Sandy Lake, 3 eggs from nest No. 3 of light-headed hybrids of M. flava x M. lutea; 21.05.2016, nearby
to Cherdakly, Sandy Lake, 2 eggs from nest No. 4 of M. lutea; 21.05.2016, nearby to Cherdakly, Sandy Lake,
4 eggs from nest No. 5 of the light-headed hybrid of M. f. beema x M. lutea; 5.06.2016, nearby to Cherdakly,
Sandy Lake, 4 chicks (samples of feather rudiments) from nest No. 6 of M. flava; 19.06.2016 nearby to Cherdakly,
Sandy Lake, 2 eggs from nest No. 7 (nest with feathers in the tray) of light-headed hybrids M. f. beermna x M. lutea;
19.06.2016, nearby to Cherdakly, Sandy Lake, 3 eggs from nest No. 8 (nest with wool in a tray) of M. lutea;
11.05.2017, nearby to Cherdakly, Sandy Lake, 2 eggs of M. lutea; 27.05.2018, nearby to Cherdakly, Sandy Lake,
2 eggs of M. flava.

Material and geography of samples: right bank (western bank of the Volga River). 11.06.2018, nearby to
Radishchevo, meadows in the floodplain of the river Tereshka, nest No. 1, embryonic feathers from 3 chicks
of the western yellow wagtail M. flava (3 specimens); 11.06.2018, nearby to Radishchevo, meadows in the
floodplain of the river Tereshka, nest No. 2, 2 eggs of M. flava; 11.06.2018, nearby to Radishchevo, meadows
in the floodplain of the river Tereshka, nest No. 3, embryonic feathers from 2 chicks of M. flava (2 specimens);
11.06.2018, nearby to Radishchevo, meadows in the floodplain of the river Tereshka, nest No. 4, embryonic
feathers from 2 chicks of M. flava (2 specimens); 11.06.2018, nearby to Radishchevo, meadows in the floodplain
of the river Tereshka, nest No. 5, embryonic feathers from 2 chicks of M. flava (2 specimens); 9.06.2019, nearby
to Radishchevo, meadows in the floodplain of the river Tereshka, 1st nest, rudimentary feather from chick
of M. flava; 10.06.2019, nearby to Radishchevo, meadows in the floodplain of the river Tereshka, 2nd nest,
rudimentary feather from chick of M. flava; 10.06.2019, nearby to Radishchevo, meadows in the floodplain of
the river Tereshka, 3rd nest, rudimentary feather from chick of M. flava. A total of 55 samples (23 samples of
M. flava; 19 samples of M. lutea; 13 samples of M. f. beema x M. lutea hybrids) were examined for molecular
genetic analysis.

To compare the parameters of nests and clutches of M. flava, we used oological materials of this
species (Catalogue of the Oological Collection of the National Museum of Natural History, NAS of
Ukraine: Peklo 2018). For bioecological studies, material on finds of nests of model species was used.
A total of 18 nests were examined (9 nests of M. flava; 4 nests of M. lutea; 5 nests of M. f. beema x
M. lutea hybrids). The dataset ‘Records and Characteristics of Nests of the Yellow Wagtail Motacilla
flava in the Middle Volga Region’ is deposited on ResearchGate: https://www.researchgate.net/publi-
cation/356473899

Isolation of DNA from biological samples (eggs, feathers, etc.). The material was homogenized using Speed-
Mill (Analytik Jena) in a lysis solution (containing sodium dodecyl sulfate, 1%) using metal balls for 10 minutes;
after which protease K (100 ul, mM / ml) was added and incubation was carried out at 56°C for 6 hours. Then
the homogenized product was centrifuged and DNA was isolated from the obtained supernatant using the
GeneJET Genomic DNA Purification Kit (Thermo Scientific).
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Polymerase chain reaction. The mitochondrial cytochrome oxidase I (COI) gene was chosen as a genetic
marker. Amplification was carried out using the primers BirdF1: TTCTCCAACCACAAAGACATTGGCAC
and BirdR1: ACGTGGGAGATAATTCCAAATCCTG (Kerr et al., 2009). When performing PCR, the following
composition of the reaction mixture (per 20 uL) was used: buffer (1X), primers (0.5 uM each), dNTPs (250 uM),
taq polymerase (5 units), DNA template (1 pL), and deionized water (up to the final volume). Amplification was
performed using a SpeedCycler 2 thermal cycler (Analytik Jena). Polymerase chain reaction (PCR) parameters
were as follows: 5 minutes at 94°C, 30 seconds at 94°C, 30 seconds at 52°C and 40 seconds at 72°C (35 cycles
total). The final elongation lasted 5 minutes at 72°C. Next, electrophoresis was carried out in 1% agarose gel in
order to determine the quality of the PCR performed, after which a preparative gel was prepared, from which
the fragment of interest was isolated and purified (using the GeneJET Gel Extraction Kit (Thermo Scientific)).

Fragment sequencing and bioinformatics processing. The resulting PCR products (about 600 bp in length)
were purified and a sequencing reaction was performed with fluorescently labeled dideoxynucleotides
triphosphate (ddNTPs), followed by purification of the set of terminated fragments. As a result of sequencing
the obtained fragment of the cytochrome oxidase I gene, nucleotide sequences were obtained, which were
subjected to bioinformation processing. The fragment was analyzed and corrected using the Sequence Scanner
2 software (Life Technologies Corporation) [http://www.lifetechnologies.com]. The alignment and construction
of phylogenetic trees was carried out using the MEGA 4 software package (Tamura et al. 2007). In the MEGA 4
program, trees were constructed using the Maximum parsimony method to test the stability of phylogenetic
constructs, a bootstrap test was used. For comparison, the sequences of M. alba (KY754516.1), M. grandis
(JF499146.1) and M. tschutschensis (DQ433818.1) were selected from GenBank (Kerr et al. 2007, 2009; Johnsen
et al. 2010; Artemieva et al. 2016a-b).

Results

As a result of studying the spatial and reproductive relationships of species of ‘yellow” wagtails
M. flava and M. lutea, the analysis of the characters of their light-headed hybrid form M. f. beema x
M. lutea and identified areas marked by it in the contact zone of populations of model species under
sympatric conditions was carried out.

Light-headed hybrids — hybrid zone markers

This section discusses the features of the light-headed hybrid form of M. f. beema x M. lutea, de-
scribed in this work as ‘light-headed hybrids, which is characterized by the manifestation of various
groups of characters (morphological, geographical, ecological (nidological), and behavioural).

Morphological and geographical characteristics of hybrids

In the study area, in the areas of overlapping ranges of M. flava and M. lutea, sightings of their hy-
brids were recorded, which have a characteristic morphological feature — a strongly bleached, whit-
ish colouration of the plumage of the head that morphologically resembles that of a real white-headed
wagtail. Geographically, these hybrids are associated with the Volga region. The characteristic distinc-
tive features of the colouration of the plumage of the head of male M. flava, M. lutea and their light-
headed hybrid are shown in Fig. 1. Regions where areas of sympatric speciation are noted are shown
on a map of the ranges of ‘yellow” wagtails that co-occur (Fig. 2) (Artemieva & Muravyov 2012).

Nidological (ecological) characteristics of hybrids

Samples of nests and clutches of model species M. flava, M. lutea and their light-headed hybrid
form M. f. beema x M. lutea are presented in the Appendix to this article (see below).

To compare the parameters of nests and clutches of M. f. flava, oological material on this species
from the western regions of its range was used, which illustrates the similarity of nesting biotopes and
differences in the size of nests and eggs (Catalogue of the Oological Collection of the National Museum
of Natural History, NAS of Ukraine — collections of O. Kistiakivsky, V. Zubarovsky, V. Terebkov,
Yu. Faidel, V. Shevchenko, and L. Kremnev) (Peklo 2018). In general, the nests and eggs of M. flava
collected in the western areas of the range are larger than those from the Middle Volga region, which
is due to the belonging of populations to different subspecies: in Ukraine, the subspecies M. f. flava is
distributed (Panchenko 2007), while in the Middle Volga region populations are represented by the
subspecies M. f. beema and hybrids M. f. flava x M. lutea and M. f. beema x M. lutea.
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Fig. 1. Males of ‘yellow’ wag-
tails: @ — western yellow wagtail
M. flava flava (author’s photo),
b — yellow white-eared wagtail
M. flava beema (author’s pho-
to), ¢ — yellow-headed wag-
tail M. lutea (author’s photo),
d — light-headed hybrid form
M. f. beema x M. lutea (photo
by T. Kezhevatova).

Puc. 1. Camii «KOBTUX» IIN-
cox: a — xoBTol M. f. flava
(¢poro aBTOpa), b — *OBTOI Oi-
noByxoi M. f. beema (doto aB-
TOpa), ¢ — XO0BTO-10601 M. [u-
tea (poto aBropa), d — CBiT-
noronoBoi ribpunHoi hopmu
M. f. beema x M. lutea (poto
T. KexxeBaTOBOI).

Fig. 2. Geogrpahic ranges and areas
of spatial and reproductive interac-
tion of species of ‘yellow” wagtails in
the territory of the Volga region and
adjacent regions of Eastern Europe
(orig.): I — M. f. flava, 2 — M. f.
thunbergi, 3 — M. f. beema, 4 —
light-headed hybrid form M. f. be-
ema X M. lutea; 5 — M. feldegg;
6 — M. lutea; 7 — M. citreola werae;
8 — M. cinerea. The red circle indi-
cates the areas of interaction of the
species.

Puc. 2. Apeamio6nacti mpocropo-
BOT'O Ta PEIPOAYKTUBHOIO B3AEMO-
Il y BUJIIB «OKOBTMX» IUIICOK Ha Te-
putopii IToBOmiOKA Ta B CyMi>KHUX
perionax CxigHoi €spomnu (opur.):
1 — M. f flava, 2 — M. f. thunbergi,
3 — M. f. beema, 4 — cBitnorono-

Buit ribpuanoi popmu M. f. beema  [[Z__ZM f flava 5m= == M. feldegg 8- M. cinerea
X M. lutea; 5 — M. feldeggs 6 — |, M. f thunbergi  6—e— M. lutea .

M. lutea; 7 — M. citreola werae; 8 — |, M. [ beema 70 o o M. citreola werae O species
M. cinerea. YepBOHUM KOJIOM IIO- hvbrids M. £ b M Interaction
3HaueHi 06/1acTi B3aeMoii BULiB. 4+ ++ hybrids M. f. beema x M. lutea arcas
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Fig. 3. Parameters of samples of nests and clutches
of ‘yellow’ wagtails in the morphospace: a — nest
diameter D and nest height H, b — tray diameter d

© and tray height h, ¢ — egg length M1 and egg width
M2. Red poissons — M. f. beema (Russia); orange
poissons — M. f. flava (Ukraine); green poissons —
M. lutea; purple poissons — light-headed hybrid form
M. f. beema x M. lutea.

Puc. 3. IlapameTpu Bubipox rHi3f i KMagoK «KOB-
TUX» IIMCOK B MMPOCTOPi O3HaK: @ — JiaMeTp THi3za
D i Bucora ruizga H, b — giamerp notka d i Bucora
notka h, ¢ — gomxuHa st M1 i mmpuHa siis M2.
YepBoHi nyaconu — mnapametrpu M. f. beema (Po-
cis1); nomapaHyesi myaconn — napamerpu M. f. flava
(Ykpaina); seneHi nmyaconn — mapamerpu M. lutea;
(ioneToBi IMyacoHM — mapaMeTpu CBIiTIOTONOBOI Ti-
16 17 18 19 20 M1(mm) opupHoi popmu M. f. beema x M. lutea.

Comparison of generalized values of parameters of the samples of nests and eggs shows the origi-
nality of their species: the largest nests and eggs in the western yellow wagtail M. flava, the smallest
in the hybrid light-headed form M. f. beema x M. lutea, and average-sized nests and eggs in M. lutea.
At the same time, the range of variation of the length and width of eggs in M. flava and light-headed
hybrids practically coincides, while in M. lutea the range of variation of egg length is more stable in
comparison with the width. The extreme values of the parameters of samples of nests and eggs of the
model species M. flava, M. lutea and the light-headed hybrid M. f. beema x M. lutea are well distin-
guishable in the morphospace (Fig. 3).

The revealed atypical cases of lining of the nest tray are associated with the presence of down and
feathers in the litter, without the addition of horsehair by birds during the construction of the nest.
The atypical lining of the nest tray is due to the presence of mixed nesting pairs: female yellow-headed
wagtails M. lutea build nests characteristic of their species. In the case of an extreme breeding season,
a second clutch occurs (instead of the lost one), the clutches are strongly stretched in time. Examples
of nests of all model species are shown in Fig. 4.

Oological (morphological) characteristics of hybrids

The oological characteristics of hybrids include the colouration and patterns of the eggshell.
Parameters of eggs in clutches of M. flava, M. lutea, and their light-headed hybrids are given in the
Appendix (see below).

The eggs of the western yellow wagtail M. flava are characterized by the following features: the
background of the egg surface is greyish-beige, the pattern is dense, uniform, brownish-brown. The
hairline is developed to half the perimeter of the egg.

The eggs of the yellow-headed wagtail M. lutea are characterized by a greyish-olive or light beige
with a shade of khaki color of the background of the eggshell. The pattern of the surface of the eggshell
is dense, pinpoint, brownish brown. The hairline is well defined at the infundibular end.
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Fig. 4. Nests of ‘yellow’ wagtails: a —
yellow white-eared wagtail M. f. beema,
b — yellow-headed wagtail M. lutea,
¢ — light-headed hybrid M. f beema
x M. lutea (with a predominance of
M. lutea characters), d — light-headed
hybrid form M. f. beema x M. lutea
(with a predominance of M. f. beema
characters). Photo by the author.

Puc. 4. Tuisma «KOBTUX» TUIMCOK:
a — xoBroi 6inmoByxoi M. f. beema,
b — xoBTomo6oi M. lutea, c — cBiTmnO-
ronosoi ribpupsoi dopmu M. f. beema
x M. lutea (3 mepeBaKaHHsAM O3HaK
M. lutea), d — cBitnoronosoi ribpua-
Hol popmu M. f. beema x M. lutea (3
mepeBaKaHHAM o03HaK M. f. beema).
doro aBTOpA.

Light-headed hybrids M. f. beema x M. lutea, in contrast to the original species M. flava and
M. lutea, have different features of the background coloration and pattern of the eggshell surface.
The background of the surface of the eggs is grey-milky-beige, light-grey-milky or whitish, the pat-
tern is sparse, greyish-olive. The eggs are smaller and generally darker than those of M. f. flava and
M. f. beema, but larger and paler than in M. lutea (in general, in appearance, it is closer to M. lutea
than to M. f. flava and M. f. beema). Sometimes a wide dark-brown thickening, a spot or a ring at the
infundibular end of small dark striated elements of the shell pattern is expressed.

Fig. 5. Coloration and patterns of eggshells of model species of ‘yellow’ wagtails: a — western yellow wagtail M. fla-
va, b — yellow-headed wagtail M. lutea, c — light-headed hybrid form M. f. beema x M. lutea (predominance of
characters from the female M. f. beema), d — light-headed hybrid form M. f. beema x M. lutea (predominance
of characters from the female M. lutea). Photo by the author.

Puc. 5. 3abapBiieHH: | Ma/IIOHOK LIKapaTyIIN s€Lb MOJEIbHIUX BU/IB «KOBTUX» IUINCOK: a — xoBToi M. flava,
b — xoBromo6oi M. lutea, c — cBiTnoronosoi ribpunnoi popmu M. f. beema x M. lutea (mepeBa>kaHHs O3HAK
Bif camxn M. f. beema), d — cBiTnoronosuii ribpunnoi dopmu M. f. beema x M. lutea (mepeBakxaHHA O3HAK Bif
camku M. lutea). doto aBTOpA.
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There is no hairline or it is displaced, in the form of a loop. The pattern is brown or dark brown,
dense, with a rather large spot. Sometimes a very dense pattern is developed, thickening at the infun-
dibular end into a common dark spot.

Examples of clutches of all model species are presented in Fig. 5.

Behavioural characteristics of hybrids

In M. flava and M. lutea, two peaks of daily nesting activity are well pronounced — in the morn-
ing (from 4:00 to 11:00) and in the afternoon (from 16:00 to 19:00), from 12:00 to 16:00. Birds can fly
off to feed and rest to the nearest body of water. In hybrids of yellow white-eared and yellow-headed
wagtails M. f. beema x M. lutea, on the other hand, there is a pronounced twilight nesting activity
(from 20:00 to 24:00). Territorial males actively sing on the nesting site at dusk, after sunset. The color
of the head plumage in males is very light, whitish (‘grey-haired’) and is clearly visible from a distance
at dusk. Light, whitish, ‘grey-haired’ plumage of the head has a signal value. In addition, the sound
signals of light-headed hybrids also have important signaling significance. A. B. Kistyakovsky (1967)
and E. N. Panov (1973, 1989, 1993) attached great importance to the study of visual and verbal char-
acters in the process of sympatric speciation of sibling species in birds.

The spectrum of behavioural repertoire of species of the group of ‘yellow’ wagtails in the space
of their ranges under conditions of wide sympatry reflects the mechanisms of reproductive isolation
of forms of species and subspecies ranks and is the result of microevolution of the group. Currently,
studies have shown that in order to resolve controversial issues in the taxonomy of closely related bird
species, complex approaches and methods of study are required, including ecological and ethologi-
cal ones (Panov 1973). The study of model species M. flava, M. lutea, and their light-headed hybrids
in natural communities should be carried out in ecological and behavioural aspects (phenology of
arrival and nesting, mating, peculiarities of choosing a suitable nesting biotope, nesting and size of
the nesting site, incubation, acoustic signaling, etc.). Many authors propose to solve the problems of
intraspecific and species systematics of polytypic complexes of birds using sonograms of recordings
of their voices (Panov 1973).

Observations and study of behaviour (ethology) in birds (postures of mating, courtship, aggres-
sion, etc.) are one of the important directions in resolving controversial issues within one or several
taxa (Panov 1993). Territorial behaviour: in the zones of spatial contact of the compared species,
there are quite pronounced species-specific requirements for the nesting place (Panov 1993). Mating
behaviour: observation and study of behaviour in birds (postures of mating, courtship, aggression,
etc.) is one of the important directions in resolving controversial issues within the framework of one
or several taxa (Panov 1989). Sound signaling has an important place in communication of birds at
the intraspecific level, which allows them to maintain contact with each other, guard the nesting area,
warn neighbouring nesting pairs of danger, etc. Sound signaling in birds has a species-specific char-
acter, which, in turn, at the interspecific level is one of the conditions of reproductive isolation (Panov
1993). An important role in relations at the inter- and intraspecific levels is played by mating acoustic
signals, which have a clear specific, situational significance and difference, being the basis of sound
communication in joint group nesting settlements (Panov 1989).

Discussion
Ecological and genetic characteristics of light-headed hybrids

Previously, it was shown that the very existence and distribution of M. lutea directly depends
on the phenomenon of interspecific and intraspecific hybridization of these forms (Sotnikov 2006;
Pavlova et al. 2003; Artemieva et al. 2016a-b), and also some authors prove that all intraspecific forms

of M. flava are either subspecies or races (Alstrom & Odeen 2002; Alstrom & Mild 2003; Alstrom et
al. 2018; Harrisa et al. 2018).
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Selected sequences from GenBank for M. alba (KY754516.1), M. grandis (JF499146.1), and M. tschut-
schensis (DQ433818.1), which constitute the outgroup for comparison of the obtained results (Figs.
6-7), confirm the taxonomic independence of the studied forms of ‘yellow” wagtails.

Light-headed hybrids M. f. beema x M. lutea are first generation hybrids that act as markers of
hybrid zones of interaction between M. flava and M. lutea under sympatric conditions. The unusual
appearance of the hybrid — the appearance of a clearly pronounced whitish colour of the head — is a
phenotypic trait that is not traced in any of the parent taxa and it is explained by the complementary
action of the genes of pigments of the head plumage, that is, the grey phenotype in M. flava and the
yellow phenotype in M. lutea, which is probably due to the interaction of the corresponding alleles of
the head plumage colouration gene.

Phenotypic and genotypic structure of M. flava

The colour of the plumage of the upper part of the head of male western yellow wagtails M. flava
varies geographically in a wide range from white to black. However, in most of the range, their head is
coloured bluish-grey or lead-grey. M. f. flava predominates in the southern part, while M. f. thunbergi
in the northern part of the range. Moreover, throughout the entire area of its distribution, M. f. thun-
bergi occurs sympatrically with M. f. flava and crossbreeds freely with it. In the entire area of the
north-eastern part of the range, specimens with intermediate characters are found, demonstrating all
variants of transitions between these forms. In some places, individuals with intermediate traits even
numerically dominate over the original, pure phenotypes (Sotnikov 2006). The available information
on the ecological specificity of the thunbergi form indicates a more frequent nesting of these birds in
peat bogs and raised sphagnum bogs, while flava individuals usually settle in floodplain meadows.
A large number of cases of joint nesting of thunbergi individuals in mixed settlements with flava in
floodplain habitats and in fields are known (Sotnikov 2006). Despite this, biotopic preferences, food
supply, sound signaling, and behavioural features of flava and thunbergi are generally quite different,
which makes it possible to consider these forms at species level, which is confirmed by a comparative
analysis of mitochondrial DNA (Sotnikov 2006).

The forms M. f. flava, M. f. thunbergi, M. f. beema, and M. f. leucocephala are likely the result of
intraspecific genotypic cleavage of M. flava. In this case, two schemes of such splitting are possible:
by the type of incomplete dominance and by the type of complementarity. The considered diagnos-
tically important inherited trait is the colour of the plumage of the ear region. Inheritance pattern
with incomplete dominance: M. f. flava — grey ear (heterozygous genotype Aa), in M. f. thunbergi —
black ear (homozygous dominant AA genotype), in M. f. bema — white ear (homozygous recessive
genotype aa). When crossing in populations of phenotypes with black and white ears, heterozygous
phenotypes with grey ears are constantly renewed in the first generation of hybrid individuals. In sub-
sequent generations of hybrids, there is a constant split according to the genotype and phenotype —
1 AA (homozygous dominant black-eared thunbergi) : 2 Aa (heterozygous grey-eared flava) : 1 aa
(homozygous recessive white-eared beema). Inheritance pattern with complementarity: M. f. flava —
grey ear (genotypes A_bb), in M. f. thunbergi — black ear (genotypes A_B_), M. f. beema — white ear
(genotypes aaB_), in M. f. leucocephala — completely white head (genotype aabb); alleles of this gene
can be designated as follows: A — presence of pigment, aa — absence of pigment, B — black colour,
bb — grey-blue (grey) colour. The ratio of genotypes and phenotypes in populations by areais 9 A_B_
(M. f. thunbergi) : 3 A_bb (M. f. flava) : 3 aaB_ (M. f. beema) : 1 aabb (M. f. leucocephala).

In isolated populations in certain part of the M. flava range, over time, a pattern of dominance
of certain genotypes and the corresponding phenotypes of individuals may develop: in the northern
parts of the range, the thunbergi form prevails, in the eastern areas of the range the beema form pre-
vails, while in the mountains and steppes of Central Asia populations of the leucocephala form were
formed facilitated by geographical and ecological isolation, which prevented the active drift of genes
from neighbouring areas of the range and contributed to the accumulation of recessive alleles. The
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Central Asian white-headed subspecies M. f. leucocephala probably has a completely recessive geno-
type (aabb), which is characterized by a complete loss of pigmentation in the plumage of the head.
Due to the striking features of morphology, biology, and ecology, this form deserves to be assigned a
species status. Certain ratios of genotypes and phenotypes throughout the geographic range can mark
the areas of hybridization of these phenotypes.

Phenotypically, the forms plexa and tschutschensis, which are widespread in Eastern Siberia and in
the north of the Far East, are similar in dark head colouration to the thunbergi form, however, geno-
typically these forms are completely different and have their own evolutionary fate, being, probably,
independent species belonging to the eastern complex of ‘yellow” wagtails (Pavlova et al. 2003).

The southern European form M. f. dombrowski Tschusi differs from M. f. flava with a darker co-
louration of the top of the head and a blackish colouration of the ear coverts, and probably also has
a genotype of the A_B_ complex, like thunbergi; therefore, it is incorrect to consider this form as an
independent taxon (Bakhtadze & Kazakov 1985).

Hybrids are known not only between subspecies of M. flava, but also between specific forms. Two
closely related species — M. flava (subspecies M. f. macronyx) and M. taivana Swinh., 1863 — form
hybrids in the Lower Amur region in their common habitats, their ranges overlap in a large area
from the city of Amursk to Udyl Lake (Babenko 1981; Stepanyan 2003). The area of distribution of
M. taivana extends from the basin of the river Vilyuy and valley of the river Vitim to the east to the
northern and western coasts of the Okhotsk Sea, to the north to the 64th parallel. To the south, it
was recorded nesting in Primorye up to the 45th parallel. The area of distribution of M. f. macronyx
extends from the Eastern Sayan to the east to the coast of the Okhotsk Sea and the Japan Sea, to
the north up to about the 60th parallel, to the south to the state border of the Russian Federation
(Stepanyan 2003).

Groups of identified hybrids M. f. macronyx and M. taivana have the following quantitative ratios:
5 (grey top of the head, several green feathers, no eyebrow — M. flava) : 2 (green top of the head,
several grey feathers, yellow eyebrow — M. taivana) : 1 (green-grey top of the head, pale yellow eye-
brow — M. taivana and M. f. macronyx).

Hybrid individuals with a large bias towards M. f. macronyx were found upstream of the Amur
River (nearby to Komsomolsk-on-Amur). On the contrary, birds caught downstream (Udyl Lake)
have an appearance characteristic of M. taivana. Crossbreeding of M. taivana and M. f. macronyx was
recorded on one of the islands of the Amur River near the confluence with the river Gorin. Under
sympatric conditions (joint nesting settlements), M. taivana and M. flava keep apart, preferring dif-
ferent nesting biotopes (Babenko 1981).

Phenotypic and genotypic structure of M. lutea

The taxonomic position of M. lutea is rather controversial. Many authors expressed an opinion
about the advisability of including the form M. lutea in the species M. flava on the grounds that it reg-
ularly nests in mixed colonies with grey-headed yellow wagtails, and their females practically do not
differ from each other (Zarudny 1891; Vaurie 1959). However, subsequent studies have shown that
this form is more correct to be considered as an independent taxon, since in three isolated parts of
the range of the yellow-headed wagtail populations — the British Isles; Middle and Lower Volga, Ural
River and the coast of the Okhotsk Sea, the lower reaches of the river Lena, Indigirka and Sakhalin
Island (Gladkov 1954) — in which a large or significant part of the males have a yellow, dirty green
or olive green colour of the forehead and crown. These populations are listed as a separate species
M. lutea Gm. (= Budytes luteus) (Gladkov 1954; Portenko 1960), consisting of three subspecies, cor-
responding to the isolated areas of the range listed above: flavissima, lutea, and taivana (Beregovoy
1970; Stepanyan 2003; Pavlova et al. 2003).

The colour of the head of male yellow wagtails from two homogeneous populations was investi-
gated: in the region of Ivdel (Ural), the subspecies M. f. thunbergi with a lead-grey head and in the
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Baymak region (Bashkiria) the subspecies M. f. flava with a bluish-grey head; as well as from three
polymorphic populations: the Ural river 80 km below the city of Orenburg; river Akhtuba, Lower
Volga, and the middle course of the river Ilovlya near the station Zenzevatka of the Volgograd region.
The three latter populations are represented by individuals with head colouration as in M. f. flava,
M. lutea, and a small number of individuals with a very light ash-grey head (M. f. leucocephala). To
assess the colour of plumage, a universal FM photometer was used, which gives a numerical indicator
of blue, red, and brightness (whiteness) (Beregovoy 1970).

It can be visually observed that the whiteness index of the subspecies from the Southern Urals is
higher than that of the northern subspecies M. f. thunbergi. With the help of a photometer, it was pos-
sible to establish that in the grey colour of the head of these subspecies, despite its different brightness,
the quantitative ratio of blue and red shades is the same, which indicates that the subspecies M. f. fla-
va and M. f. thunbergi belong to one species taxon M. flava. Polymorphic populations (Orenburg,
Akhtuba and Ilovlya rivers) are represented by the following phenotypes: individuals with bluish-grey
and light ash-grey head colouration (M. flava), individuals with dirty green and light pure yellow
heads (M. lutea). All yellow-headed wagtails differ from grey-headed wagtails in their high white-
ness. But in comparison with ‘pure’ populations (Ivdel and Baymak), they are less homogeneous:
CV =28.7-52.4%. In addition, they differ in a significantly lower index of blue tint and a greater index
of red, and the reduced blue tint varies greatly: CV = 17.0-42.3%. Grey-headed wagtails (M. f. flava)
of polymorphic populations do not differ (differences are statistically insignificant) from individuals
from pure populations in brightness and in the ratio of blue and red shades. However, they contain a
small number of individuals with a noticeably lighter grey head and even very light ash-grey-headed
individuals (M. f. leucocephala). This was reflected in the whiteness variation coefficients: CV = 26.0-
31.2% (Beregovoy 1970).

Thus, grey-headed wagtails (M. f. flava) of polymorphic populations are as heterogeneous as yel-
low-headed wagtails (M. lutea). This can only be explained by the mutual crossing of these forms
(phenotypes) in a polymorphic population. If the genotype of bluish-grey-headed wagtails is repre-
sented as CCll (C is the gene that ensures the normal development of bluish-grey colour, Il determines
the absence of yellow pigment in the plumage of the forehead and crown), and the genotype of the
yellow-headed wagtail is ccLL (cc is a grey-colour attenuator, L determines the normal development
of yellow), then from their crossing as a result of a combination of bluish-grey colour with yellow, an
individual with a dark green head will be obtained (genotype CcLl). Such individuals are quite com-
mon among yellow-headed wagtails in the contact zone with grey-headed wagtails. In the second
generation, a series of genotypes should be expected, of which the following are the most interesting:
CCLL, CCLI, CcLL, and CcLl — all with more or less dark dirty green head, as well as Ccl and ccll —
individuals with a lighter grey (whiteness index is greater than 15) and an almost white ash-grey head
(whiteness index over 20). The last two phenotypes are found regularly only in mixed populations of
M. flava and M. lutea (Beregovoy 1970).

Nikolai Zarudny (1891) found hybrid forms of males and females of the species M. flava and
M. lutea (= Budytes) in Orenburg Oblast (valleys of the Ural and Chagan rivers), which were hybrids
between M. flava (= Budytes flava L.) and M. lutea (= Budytes campestris Pall.). In the first genera-
tion, such hybrid individuals split into M. L. flavissima (= Budytes flavifrons Sewert.) and M. taivana
(= Budytes rayi Bp.). These forms can transmit their distinctive features (yellow or green colouration
of the top of the head) to hybrids of subsequent generations (Zarudny 1891).

Both of these forms live in separate nesting settlements, despite the presence of hybrids. Both
forms prefer extensive meadows, treeless spaces, with abundant shallow water bodies, lush, but not too
dense herbaceous vegetation. There is competition between these forms for nesting habitats. M. lutea
(= Budytes campestris) rises much further north in the basin of the river Volga than is commonly be-
lieved. Sometimes the hybrids are similar to M. taivana (= Budytes taivanus). Zarudny (1891) found
hybrids between M. f. beema (= Budytes flava beema) and M. lutea (= Budytes campestris flavifrons) in
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the valley of the Ural River, which have intermediate characters (ash-bluish or whitish with a yellow
top of the head). Hybrids were also found between M. flava (= Budytes flava) and M. lutea (= Budytes
campestris flavifrons) in meadows in the valley near Station Chernorechye of Orenburg Oblast, which
have similar intermediate features (ash-blue colouration of the back of the top of the head, with a
green admixture, the rest of the head is yellow with a green admixture, a wide light eyebrow is de-
veloped). Thus, hybrids between M. flava (= Budytes flava) and M. lutea (= Budytes campestris) in
repeated crosses may lose some intermediate characters, but in general their phenotype, and hence
the genotype, remains stable (Zarudny 1891). The above data indicate that populations of the grey-
headed form M. f. flava and yellow-headed forms of M. lutea in their common habitats are constantly
replenished due to pheno- and genotypic cleavage, taking part in the general drift of genes in the
range of the polytypic complex and should be considered as independent sympatric taxa included in
the polytypic complex of M. flava.

Due to the exceptional similarity of morphological characters with closely related species of ‘yel-
low” wagtails, M. lutea is rather difficult to isolate against the background of closely related forms.
However, the accumulation of information on the biotopic separation of the nesting sites of M. lutea
and related species of ‘yellow” wagtails, stable differences in the structure of communicative signals,
the size and pigmentation of eggs, sympatric distribution with other representatives of Motacilla flava
sensu lato complex, as well as the results of analysis of mitochondrial DNA make it possible to con-
sider this form as an independent taxon of species rank (Pavlova et al. 2003; Sotnikov 2006).

External characters associated with the colour of the plumage of the head of M. lutea males are
characterized by a wide range of variation. Phenotypes with a yellow colouration of only the frontal
part of the head or with a completely yellow head can be considered as separate links within the
normal reaction of this trait in M. lutea. The presence of a certain percentage of light-headed, white-
headed, and green-headed phenotypes in populations of the yellow-headed wagtail is explained, as a
rule, by interspecific hybridization with M. flava under conditions of sympatric distribution of these
species (Pavlova et al. 2003; Sotnikov 2006).

However, a comparison of the percentage throughout the range of normal individuals with a yel-
low forehead and yellow-green head colouration (60%), yellow-headed (30%), green-headed (15%),
light-headed and white-headed (5%), which is maintained throughout the entire range due to bal-
anced polymorphism, indicates the presence of a genetic mechanism of intraspecific splitting by
genotypes and phenotypes based on inheritance by the type of complementarity, or double recessive
epistasis (the ratio of phenotypes in this case is 9 A_B_ (yellow forehead, yellow-green colour of the
head) : 3 A_cv (yellow head colouration) : 3 aaB_ (green head colouration) : 1 aavb (white or strongly
lightened head colouration).

All possible intermediate genotypes and phenotypes also fit well within the proposed model (work-
ing hypothesis). The proposed model seems to be quite adequate for the sympatric species of this
group. In natural populations of M. lutea, over the entire area of the geogrpahic range, the splitting of
heterozygous phenotypes with a yellow-green head colouration constantly occurs, which maintains a
constant ratio of frequencies of the other three main homozygous phenotypes, as well as all possible
intermediate heterozygotes. At the same time, the reverse process of formation of heterozygotes from
all possible mixed crosses of homozygotes contained in populations occurs.

This model of inheritance of head plumage traits in M. lutea is also supported by the facts of
nesting of this species in joint settlements in the territory of the range with closely related sympatric
species — M. flava and M. citreola, with the obligatory maintenance of the species originality (spe-
cies-specific traits) of each of the three species forms on the basis of their ecological isolation due to
different daily activity, different food supply, different biotopic confinement, biochemical indicators
of eggshell colour and pattern, different sound communication signals, peculiarities of the structure
of nests, etc.
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The genetic mechanisms of sympatric speciation and the formation of spatial groups of popula-
tions of ‘yellow’ wagtails include gene interaction, or double recessive epistasis, possible changes in
the number of chromosomes in the karyotype (polyploidy), and possible intraspecific and interspe-
cific hybridization (Pavlova et al. 2003; Sotnikov 2006).

The existence of hybridization of the yellow-headed wagtail with other species of this complex,
namely M. flava and M. feldegg, is a widespread and proven phenomenon (Zarudny 1891; Beregovoy
1970), and it is the most important limiting factor in the distribution and abundance of the model
species. The accumulation of information on the biotopic dissociation of nesting sites of yellow-head-
ed wagtails and related species of ‘yellow” wagtails, stable differences in the structure of communica-
tive signals, the size and pigmentation of eggs, sympatric distribution with other representatives of
M. flava sensu lato complex, as well as the results of analysis of mitochondrial DNA make it possible
to consider this form as an independent species (Pavlova et al. 2003; Sotnikov 2006).

Species of ‘yellow” wagtails with similar ecology and a common developmental history have a
similar structure of genotypic and phenotypic variation in the colour of the plumage of the head, but
the range of variation of these characters for stenobiontic species (for example, M. lutea) is less than
that for eurybiontic species (for example, M. flava).

Thus, factors of ecological and geographical isolation play a leading role in the formation of the
characteristic phenotypic appearance of M. lutea populations throughout the range. Currently, there
is an active process of isolation of two species forms M. flava and M. lutea under conditions of wide
sympatry within the framework of a single polytypic complex.

Intraspecific hybridization

Intraspecific hybridization of subspecies of each of the considered species of the group of ‘yellow’
wagtails leads to constantly occurring genotypic and phenotypic splitting, which support intraspecific
polymorphism of populations, replenishing the composition of phenotypes and genotypes, keeping
their ratio at a certain level. This process has its own characteristics within the boundaries of the
ranges of each species, maintaining the homeostasis of population groups of these sympatric species
and the genetic integrity of each of them.

Interspecies hybridization

Interspecific hybridization is typical only for three of the considered species of the group of ‘yel-
low’ wagtails: M. flava, M. lutea, and M. feldegg. Moreover, only M. flava forms hybrids with the listed
species. Hybrids between M. lutea and M. feldegg have never been recorded by researchers, which
indicates the species independence of both M. lutea and M. feldegg, which have more limited and iso-
lated ranges. M. flava, in comparison with them, has a much wider range that covers almost the entire
Palaearctic and forms a series of vicarious species from Western Europe to Primorye. It is likely that
the modern polytypic complex of M. flava (in the narrow sense, a series of species and subspecies of
only M. flava), probably formed as a polyploid group (we mean by a polyploid group species prone to
interbreed with a multiple increase in the number of chromosomes) in the historical time based on
the original hybrids between M. lutea and M. feldegg, which are no longer possible at present, since
their genetic systems are finally formed, closed and closed for re-hybridization. The proposed model
of sympatric speciation in the group of ‘yellow” wagtails is in good agreement with the results of the
analysis of mitochondrial DNA of these species and allows to explain the structure and content of
clusters of the obtained dendrogram of the genetic similarity of species (Pavlova et al. 2003).

The presence of M. flava subspecies in the same clusters with M. lutea or M. feldegg may indicate
their hybrid origin based on the original genomes of M. lutea or M. feldegg species. There are three
well-separated clusters of hybrid forms of M. flava: M. f. macronyx, M. f. plexa, M. f. tschutschensis,
M. f. simillima (based on the original genomes of M. taivana and M. flava); M. f. beema, M. f. fla-
va, M. thunbergi (based on the original genomes of M. lutea and M. flava); and M. f. zaissanensis,
M. f. leucocephala, M. feldegg feldegg, M. feldegg melanogrisea (based on the original genomes of
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M. feldegg and M. flava). At the same time, the species M. citreola and M. cinerea do not form hybrids
either with each other or with any of the above species of the group. In terms of the degree of genetic
similarity, the most distant taxon from the rest is M. cinerea, while M. citreola is much closer in its
genesis to the rest of the species of the group. Both of these taxa form separate clusters in the general
microevolutionary pattern of the group under consideration, which indicates their early separation
from the common branch of the ancestors of ‘yellow” wagtails.

In this work, it is proved that during 7-9 years of observations of the populations of ‘yellow’ wag-
tails, it was possible to establish that the compared taxa M. flava and M. lutea differ little genetically,
while individuals from the left bank (eastern) (Cherdakly) occupy a separate position in the dendro-
gram and show spatial differences from the right bank (western) (Radishchevo) population groups
(Fig. 7). The dendrogram (Fig. 6) shows the formation of two clusters of samples: a hybrid group
consisting of individuals of the left-bank (eastern) M. flava, left-bank (eastern) M. lutea, and left-
bank (eastern) light-headed hybrids M. f. beema x M. lutea, as well as the clean line of the left-bank
(eastern) M. lutea. Within the hybrid group, the light-headed hybrids M. f. beema x M. lutea, which
are related to both M. lutea and M. flava, are clearly separated. Some of the M. lutea individuals are
mestizo and therefore entered the cluster of the hybrid group, while the M. lutea individuals, which
make up the cluster of the pure line, represent a more stable group. M. flava is also a mestizo and is
found in a hybrid group cluster (Fig. 6).

Individuals from the left-bank (eastern) sample of populations (Cherdakly) and the right-bank
(western) sample of populations (Radishchevo) of the taxon M. flava are well distinguished on the
dendrogram of phylogenetic relationships (Fig. 7), showing spatial differences between the two
groups of samples.

Hybrid light-headed M. f. beema x M. lutea from the left-bank (eastern) sample (Cherdakly) are
closer to M. flava from the right-bank (western) groups of population (Radishchevo) and to M. lutea
than to M. flava from the left-bank (eastern) group of populations (Cherdakly).

2 M. f. beema x M. lutea 2-2015 hybrid Cherdakly
_|: M. lutea 3-2015 Cherdakly
0 M. lutea 1-2015 Cherdakly
0 — M. f beema x M. lutea 4-2015 hybrid Cherdakly
M. flava 2-2015 Cherdakly
63 —63: M. flava 4-2015 Cherdakly
M. flava 1-2015 Cherdakly
M. lutea 2-2015 Cherdakly
99 0 M. f. beema x M. lutea 1-2015 hybrid Cherdakly
M. f. beema x M. lutea 3-2015 hybrid Cherdakly
: _2: M. flava 3-2015 Cherdakly
44 ——— M. lutea 3-2013 Cherdakly
39 M. lutea 1-2013 Cherdakly
Y M. lutea 2-2013 Cherdakly
M. grandis JF499146 external group
M. alba KY754516 external group
M. tschutschensis DQ433818 external group

Fig. 6. Dendrogram of the genetic similarity of individuals from samples of ‘yellow” wagtails (2013-2015) for
cytochrome c-oxidase I. The numbers indicate genetic distances between individuals in samples (the greater is
the distance, the greater are genetic differences between the objects).

Puc. 6. [lennporpama reHeTMYHOI CXOXKOCTi 0COOMH 3 BUOIPOK «KOBTUX» IIMCOK (2013-2015 pp.) 3a uuToX-
pomoM c-okcugasu 1. [lndpu mosHavaroTh reHeTHYHI AUCTaHIl MDK ocobuHammy y Bubipkax (4mm 6imbire
Be/IMYMHA JUCTAHIil, TUM BUIIE TeHETUYHI BiAMIiHHOCTI Mi>K 00’ €KTaMm).
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Fig. 7. Dendrogram of the genetic similarity of individuals from samples of ‘yellow’ wagtails (2013-2019) for
cytochrome c-oxidase I. The numbers indicate genetic distances between individuals in the samples (the greater
is the distance, the greater are genetic differences between the objects).

Puc. 7. [lengporpaMma TeHETUIHOI CXOXKOCTI 0COOMH 3 BUOIPOK «KOBTMX» IINCOK (2013-2019 pp.) 3a un-
TOXpOMOM c-oKcupasu 1. Indpy mosHavaroTh reHeTUYHI AYCTaHLII MK 0coOuHamy y Bubipkax (4mm 6inplira
BeMYMHA JVCTaHIil, TUM BUILLi TeHETUYHI BifMIHHOCTI Mi>K 06’€KTamm).

In relation to the yellow-headed wagtail M. lutea, hybrid light-headed individuals M. f. beema x
M. lutea show much greater genetic similarity with it (with a predominance of M. lutea charac-

ters) than with M. flava. At the same time, light-headed individuals M. f. beema x M. lutea more
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often fall into common branches with M. flava individuals from the western group of populations
(Radishchevo) than from the eastern one (Cherdakly). Light-headed hybrids are genetically closer to
the yellow-headed wagtail M. lutea than to the western yellow wagtail M. flava.

At present, in the contact zone between closely related forms of ‘yellow” wagtails, a system of their
spatial and reproductive interaction with each other has been formed under conditions of wide sym-
patry. This interaction is manifested in the existence and maintenance in the population samples of
three components of their genetic system: the genotypes M. flava, M. lutea, and the light-headed hy-
brid form M. f. beema x M. lutea. Particular attention should be paid to the isolation of light-headed
hybrids into a separate cluster and separate branches of the combined clusters associated with the
right-bank (western) group of M. flava populations (Fig. 7).

Thus, three points of view on the taxonomic structure of the polytypic complex of ‘yellow” wagtails
(see above) exist, which were previously built mainly on the basis of morphological characters (pri-
marily morphometric parameters and colouration of the plumage of males during breeding season,
etc.), now significantly supplemented by molecular genetic and bioecological studies (Pavlova et al.
2003; Sotnikov 2006; Artemieva et al. 2016a-b).

One of the concepts is that all ‘yellow” wagtails, except for the yellow-headed and the mountain
wagtail, are subspecies of M. flava, as a polytypic species has the right to exist (Alstrom & Mild 2003;
Alstrom et al. 2015; Harrisa et al. 2018, others).

The second concept is that there are five polytypic species: M. flava (flava, thunbergi, beema, leu-
cocephala, zaissanensis, plexa, macronyx, alascensis, simillima, tschutschensis, cinereocapilla, iberiae,
pygmaea), M. feldegg (feldegg, melanogrisea), M. lutea (lutea, flavissima, taivana), M. citreola (citreola,
werae, quassatrix, calcarata, weigoldi), and M. cinerea (cinerea, melanope, robusta, schmidzi, flaviven-
tris, clara) (Artobolevsky 1924; Dementev 1937; Beregovoy 1970). M. flava and M. lutea are consid-
ered independent species (Zarudny 1891; Dementev 1941; Zavyalov et al. 2009). This concept has the
right to exist and is proved in many works (Artemieva & Muravyov 2012; Ferlini & Artemyeva 2020;
Ferlini et al. 2021; and others).

The third concept is that there are five polytypic species and three monotypic species of ‘yel-
low” wagtails: M. flava (twelve subspecies); M. feldegg (two subspecies); M. lutea (two subspecies);
M. citreola (four subspecies) and M. werae; M. taivana; M. macronyx (monotypic species); M. cinerea
(six subspecies). This concept also emphasizes the reality of the species taxa M. flava and M. lutea.

The work by Harris et al. ‘Discordance between genomic divergence and phenotypic variation in a
rapidly evolving avian genus (Motacilla)’ (2018), upon detailed consideration and comparison of the
results, does not contradict the author’s data, since in this case the problem is considered from differ-
ent points of view. On the one hand, from the standpoint of molecular biology with specificity of their
research methods, and on the other hand — from the standpoint of a population bioecologist who
has its own research methods. One may well complement the other. Each of the existing concepts of
taxonomic relations of species within the polytypic complex ‘M. flava’ is not final and irrevocable, in
the light of modern data, it is more adequate to accept a compromise option, in which there are no
rigid boundaries between taxa, both species and subspecies rank, which is a direct consequence of
the existing real process of hybridization and based on its speciation in ‘online mode’ under sympatric
conditions. This process, observed in the populations of the complex ‘M. flava,” is characteristic of
young and rapidly differentiating groups. We observe this already existing process of differentiation.
At present, the taxa M. flava and M. lutea demonstrate almost complete genetic identity, but at the
same time they have systems of their own individual morphological characters that distinguish them
well from each other (shown above).

The new data obtained significantly supplement the understanding of the intraspecific interac-
tion of three forms: M. flava, M. lutea, and the light-headed hybrid form M. f. beema x M. lutea. The
hybrid form M. f. beema x M. lutea only emphasizes the uniqueness of both M. flava and M. lutea.
Moreover, light-headed hybrids are a kind of a ‘bridge’ between them, while having their own specific
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stable traits at different levels: morphological, behavioural, and molecular-genetic as confirmation of
the genetic interaction existing in natural populations between the two species, which is an interspe-
cies mechanism for maintaining their structure.

Dynamics of the composition of breeding pairs in the samples of ‘yellow’ wagtails

The area of spatial and reproductive interaction of species is marked by the presence of light-
headed hybrids of two initial species — the western yellow wagtail M. flava and the yellow-headed
wagtail M. lutea. In this work, it is shown that over the course of nine years of observation of the
ratio of nesting pairs in population samples in the contact zone of the two species, there is a gradual
decrease in the number of nesting pairs of yellow-headed wagtails and an increase in the number of
nesting pairs of western yellow wagtaila. At the same time, the number of mixed breeding pairs of
yellow white-eared and yellow-headed wagtails increases. Descendants (males) from mixed nesting
pairs have a strongly bleached, whitish (‘grey-haired’) head colour. The number of breeding pairs of
hybrid wagtails also increases annually (Table 1).

Table 1. Dynamics of the composition of breeding pairs in samples of ‘yellow’ wagtails in the Middle Volga
region
Tabnuys 1. [JuHaMika CKIamy THi3HOBYX Hap y BUOGipKaX «KOBTUX» ININCOK 3 periony Cepenuporo IloBomkst

D Number Number . . . . .
ate of nesting pairs of nesting pairs Number of mixed nesting pairs Number of nesting pairs
(years) of M f%aﬁ)/a of M l%tlga of M. f. beema x M. lutea of light-headed hybrids

2012 35% 65% 5% 1%

2015 75% 25% 30% 20%

2018 95% 5% 65% 54%

2019 99% 1% 85% 70%

2020 99.9% 0.1% 99% 95%

The area of overlapping ranges of the western yellow wagtail M. flava and the yellow-headed
wagtail M. lutea was revealed in the studied territory of the Volga region, which corresponds to the
eastern outpost of the zone of interaction of the species M. flava and M. lutea in the area of their
co-occurrence (Fig. 8). The hybridization zone is supported by populations of the yellow-headed
wagtail M. lutea, which receive a constant influx of individuals from adjacent territories (Samara and
Orenburg oblasts, Russia and Kazakhstan).

The mapping of geographic ranges showed that three species of ‘yellow’ wagtails form an extensive
zone of sympatry in the Volga region: the western yellow wagtail M. flava, the yellow-headed wagtail
M. lutea, and the citrine wagtail M. citreola (Fig. 9). The border shows the area of spatial and repro-
ductive interaction of these species in the study area — the area of sympatry between subspecies and
specific forms of M. f. flava, M. f. bema, and M. lutea. The marker of the border of the zone of spatial
and reproductive sympatric relationships of species is the appearance and accumulation of hybrids
from mixed nesting pairs — yellow, yellow white-eared, and yellow-headed wagtails in samples of
light-headed (‘grey-headed’) individuals.

Light-headed hybrids — markers of interactions between species

The revealed pattern of spatial and reproductive relationships between M. flava and M. lutea in-
dicates the existence of western (right-bank) and eastern (left-bank) groups of populations of these
species. In areas of sympatry (overlapping ranges) populations are found, samples from which show
a fairly high percentage of mixed nesting pairs (Fig. 10). It can be seen that the maximum number
of mixed nesting pairs (flava-lutea, bema-Ilutea) was found in samples from the left bank (up to
70-74%). The minimum number of such pairs was noted in populations from the right bank (up
to 5-8%). A wedge (the frequency gradient of mixed pairs in space) is quite clearly traced in the
west—east direction. The reproductive relationships of the forms in the zone of spatial contact are
characterized as zones of intergradation with unlimited hybridization between the contacting forms
flava-lutea and bema-Ilutea, which leads to the appearance of light-headed hybrids M. f. beema x
M. lutea and which are peculiar markers of these relations (Fig. 11).
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@ Motacilla flava
Motacilla lutea
® Motacilla citreala

Fig. 8. Genetic structure of populations of species of
‘yellow” wagtails and the border of the area of sympat-
ry of M. flava and M. lutea in the Middle Volga region.

Puc. 8. TeHeTmyHa cTpyKTypa HONy/ALill BUJIB
«KOBTUX» IUIMCOK 1 Mexka obnacti cummatpii y M. fla-
va, M. lutea Ha tepuropii Cepegaboro IToBomKsI.

@ Motacilla flava
Moracilla lutea
@ Motacilla citreola

Fig.10. Share of mixed nesting pairs (flava-lutea,
bema-lutea) in the area of sympatry of ‘yellow’” wag-
tails in the Middle Volga region (shaded).

Puc. 10. Yactka 3mimanux ruisgosux nap (flava—lu-
tea, beema-lutea) B 06macTi cuMIaTpii y «KOBTHUX»
wcok B Cepegabomy IToBomxKi (3amuTpuxoBaHa).

@ Mouacilla flava
Motacilla lutea

@ Moracilla citreola

Fig. 9. Genetic structure of populations and the boun-
dary of the area of sympatry of M. f. beema x M. lutea
in the Middle Volga region.

Puc. 9. TenetnyHa CTPyKTypa MOMy/IALil i MeXa 06-
nacTi cummnatpii y riopinis M. f. beema x M. lutea Ha
teputopii Cepenboro IToBomxs.

® Motacilla flava
Moracilla lurea
@ Motacilla citreola

Fig. 11. Share of hybrids of M. f. beema x M. lutea in
the area of sympatry of ‘yellow” wagtails in the Middle
Volga region under conditions of co-occurence of
species (shaded).

Puc. 11. Yacrka ribpugis M. f. beema x M. lutea B obmacTi
cuMMarpii y «koBTux» mmmcok B Cepenabomy IloBon-
i B yMOBaX CIIiBiCHyBaHHs BUAIB (3aIITPUXOBaHa).

Spatial and reproductive relationships in the contact zone

The high variability of various characters, as well as the wide range of variants of reproductive re-
lationships of individual forms (including the phenomena of intergradation, the presence of zones of
interspecific hybridization under conditions of wide sympatry) make it possible to consider the group
of species of ‘yellow” wagtails as an evolutionarily young group. As a result of the study of phenotypic
structure of samples from the western (right-bank) and eastern (left-bank) populations, ideas about
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the spatial and reproductive relationships between M. flava and M. lutea in the area of their sympatry
(Volga region) were obtained — the share of hybrids M. f. beema x M. lutea in the area of sympatry
(Fig. 11).

It can be seen that the maximum share of hybrids in the samples was found among ‘yellow’ wagtails
of the left bank (up to 17-25%), which are represented by mixed pairs of western yellow and yellow-
headed wagtails. The minimum share of hybrids was noted in samples of ‘yellow’ wagtails from the
right bank (up to 10%). The wedge (the frequency gradient of the hybrids in space) is well traced in
the west—east direction. Samples of ‘yellow” wagtails from the right bank differ in the share of hybrid
individuals from those of the left bank. The appearance of light-headed (‘grey-headed’) individuals is
associated with the spatial and reproductive relationships of the species M. flava and M. lutea inhabit-
ing the studied region. Samples of ‘yellow’ wagtails from the right bank have a minimum content of
light-headed individuals — up to 0.2-0.8%, while in samples of ‘yellow” wagtails from the left bank
their share reaches 2.5-5%. A wedge (frequency gradient) of light-headed individuals is clearly traced
in space in the west—east direction.

Clinal pattern of variation of the western yellow wagtail

Specifics in phenotype frequency distribution in M. flava samples in the studied territory of the
Volga region were revealed. The clinal pattern of variation of the western (right-bank) and eastern
(left-bank) samples of the western yellow wagtail M. flava in the area of spatial and reproductive re-
lationships of species is due to the share of genotypes and phenotypes of individuals that correspond
to subspecies taxa of M. flava (Fig. 12). In populations of the western yellow wagtail, the genotypes
and phenotypes of M. f. flava varies from 75% to 100% in the northern part of the right bank, while
in the southern part of the right bank their frequency reaches 60-70%. The share of the genotypes
and phenotypes of M. f. beema ranges from 75% to 95%. Three groups of populations of the western
yellow wagtail are well distinguished also in terms of the share of rarer genotypes and phenotypes,
which correspond to the subspecies M. f. thunbergi (up to 10% in left-bank populations) and hybrids
M. f. beema x M. lutea (up to 5% in left-bank populations). In right-bank populations, the share of
these subspecies is extremely small and does not exceed 0.2-0.8%.

Clinal pattern of variation of the yellow-headed wagtail

Specifics in phenotype frequency distribution in M. lutea samples in the studied territory of the
Volga region were revealed. The clinal pattern of variation of the western (right-bank) and eastern
(left-bank) samples of the western yellow wagtail M. flava in the area of spatial and reproductive rela-
tionships of species is due to the share of genotypes and phenotypes of individuals that correspond to
hybrids of the yellow-headed wagtail M. lutea with subspecies of the western yellow wagtail M. flava
(Fig. 13).

The composition of samples of the yellow-headed wagtail from the right bank and the left bank
differs well in the share of genotypes and phenotypes of individuals, which correspond to purebreds
and hybrids of M. lutea with different subspecies of the western yellow wagtail M. flava. Samples of
the yellow-headed wagtail M. lutea from the right bank are characterized by maximum frequencies of
individuals of purebred M. lutea (up to 90-100%). In samples of the yellow-headed wagtail from the
left bank, hybrid individuals predominate: lutea-flava hybrids up to 50% and lutea-beema hybrids
up to 45%. In northern right-bank samples of M. lutea, the frequencies of hybrid individuals of lu-
tea—flava and lutea-beema do not exceed 15%; in southern populations of M. lutea, the frequencies of
hybrid individuals of lutea—flava do not exceed 15%, and those of [utea-beema are under 10%.

Breeding strategy in the zone of reproductive contact of species

It was previously shown that the genome of M. citreola is associated with both the M. lutea genome
and the M. flava genome (Artemieva et al. 2016a-b). In previous publications, it was shown that in
populations of ‘yellow’ wagtails in areas of sympatry, there is hybridization between subspecies of the
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@M. [ flava
M. [ beema
M. f- thunbergi
D M. f. beema-M. lutea

@ Motacilla flava
Motaciila lutea
® Motacilla citreola

Fig. 12. Subspecific structure of populations of the
western yellow wagtail M. flava in the area of sym-
patry of ‘yellow” wagtails in the Middle Volga region.

Puc. 12. IlifBuoBa CTpyKTypa IOIY/ALIA >KOBTOL
mwucku Motacilla flava B o6nacti cummnatpii y «KoB-
TiX» Wincok B Cepennbomy IToBomxki.

@ M. lutea
© hybrids lutea - flava
hybrids lutea - beema

@ Motacilla flava
Motacilla lutea
® Motacilla citreola

Fig. 13. Hybrid structure of populations of the yel-
low-headed wagtail M. lutea in the area of sympatry
of ‘yellow’ wagtails in the Middle Volga region.

Puc. 13. I'6pugHa CTPyKTypa MOMY/ISALI KOBTOIO-
60i mckn Motacilla lutea B obmacti cummarpii y
«KoBTUX» McoK B Cepenabpomy IToBormxi.

western yellow wagtail (M. f. flava and M. f. thunbergi (Billberg, 1828)) and subspecies of the yellow-
headed wagtail (M. c. citreola and M. c. werae (Buturlin, 1907)) in the territory of the European part
of Russia. In order to identify the distinctive features of these hybrids, a system of signs of coloura-
tion and plumage pattern and a system of morphometric characters were developed, as well as ranges
of their variation and variants of the state of characters were identified (Artemieva et al. 2016a-b).
Earlier it was shown that populations of ‘yellow’ wagtails are genetically heterogeneous, which is due
to the genetic diversity of individuals; these processes underlie the divergence of natural populations
and their groups (Artemieva et al. 2016a-b).

In this work, it is shown that the spatial and reproductive relationships between the species M. fla-
va and M. lutea in the area of their contact and overlapping ranges lead to hybridization, to the emer-
gence of a light-headed hybrid form M. f. beema x M. lutea, which, as a result of further evolution,
can become an independent species with its own systems of traits (morphological, ecological, genetic,
geogrpahic, and behavioural). In this work, we have identified areas of spatial and reproductive re-
lationships between species of ‘yellow” wagtails in areas of overlap of their geographic ranges in the
Volga region (European part of Russia) — the yellow white-eared wagtail M. f. beema and the yellow-
headed wagtail M. lutea, which are characterized by the presence of light-headed hybrid individuals
in the populations with characteristic features of the colouration of the plumage of the head, the
colour and pattern of the eggshell, as well as the features of the structure of the nests and behavioural
characters.

Dark egg morphs (with a thick, dark brown-chocolate pattern) of all yellow wagtail species show
the presence of M. lutea genes. Genetically, species cannot exist without each other, so they nest
together, forming areas of sympatric speciation. Genomes of M. lutea females unite populations of
species of ‘yellow’ wagtails in areas of overlapping ranges, in which they live together. Hybrid, het-
erozygous, intermediate forms gradually create the basis for the formation of subspecies, and then
specific forms. Their splitting maintains the genetic system of populations at a certain level, helping
to preserve both species — M. f. beema and M. lutea. The presence of a sign of breast plumage pat-
tern — a ‘necklace’ in M. lutea females — is a common ancient feature of all species of the group of
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‘yellow” wagtails, manifested in fledglings and juveniles in the first winter plumage, which plays the
role of some kind of ‘sign’ in the organization of individuals in flocks during migrations, then in large
flocks during seasonal migrations. In the plumage of breeding individuals, this trait retains its role as
an identification ‘sign’ (an external manifestation of an individual’s individual barcode) in communi-
cation between sexes and in the formation of breeding pairs.

The topography of the area of co-occurrence of ‘yellow” wagtail species includes three levels in re-
lation to the water body, which, as a rule, is the initial reference point for the habitation of bird popu-
lations (feeding biotope): external — occupied by nests of M. citreola (the most moisture-loving spe-
cies), internal — occupied by nests of M. flava (the most dry-loving species), between them are nests
of M. lutea (mesophilic species) forming a kind of interlayer — an intermediate, or transitional level.
Western yellow wagtails M. flava strengthen the rear of the colony, occupying the highest upland
areas — at the maximum distance from the water body. Citrine wagtails control the outer border of
the colony, occupying the lowest and wettest areas — at the minimum distance from the water body.
Yellow-headed wagtails nest in the intermediate zone, occupying mesophilic areas. At the same time,
a certain sequence of species in the development of a nesting biotope is observed: initially, M. citreola
populates, then M. flava populates, then M. lutea appears, and the populations reach their heyday.

Subsequently, under possible negative impacts of anthropogenic or weather factors, the popula-
tion of M. lutea begins to thin out and be replaced by M. flava, the males of which form mixed pairs
with females of M. lutea. Male yellow white-eared wagtails M. f. beema and western yellow wagtails
M. f. flava arrive almost a week earlier than male yellow-headed wagtails M. lutea and therefore cap-
ture female yellow-headed wagtails, as well as with a shortage of M. lutea males they form mixed pairs
thus causing an increase in the degree of hybridization in populations from year to year. As a result
of genetic splitting, hybrid light-headed individuals (M. f. beema x M. lutea) appear and accumulate
in populations. Hybrid individuals from mixed pairs gradually accumulating for several years create
conditions for maintaining the adaptive strategy and genetic system of the population in areas of spa-
tial and reproductive relationships that are resistant to environmental influences.

Adaptive nesting strategies of ‘yellow’ wagtail species include: atypical cases of tray lining associ-
ated with the presence of mixed pairs — with the presence of down and feathers, without horsehair.
The revealed atypical cases of nest tray lining are associated with the presence of mixed nesting pairs:
female yellow-headed wagtails M. lutea build nests characteristic of their species. The nesting strategy
during an unstable extreme breeding season is due to the presence of a second clutch (instead of the
lost one); the clutches are strongly stretched in time. The difference in daily activity between M. flava,
M. lutea, and their hybrids is also one of the adaptive strategies in conditions of populations living in
the area of spatial and reproductive contact.

Conclusions

As a result of the study of the interaction between M. flava and M. lutea species in the contact zone
of their geogrpahic ranges, the following was revealed.

The concept of a system of characters of the light-headed hybrid M. f. beema x M. lutea, which
marks the hybridization zone of the model species M. flava and M. lutea, has been proposed. The
population characteristics of this system have been determined and the possibility of their use in
population and evolutionary studies of a group of species of ‘yellow” wagtails has been shown.

As a result of spatial and reproductive interaction between species in populations, a light-headed
hybrid M. f. beema x M. lutea is formed, which integrates the characters of the two original species
and has its own, peculiar traits, which can mark the boundaries between the western (left-bank) and
eastern (right-bank) groups of populations and the boundaries of their distribution. Accordingly, dif-
ferences appear and divergence of these groups of populations occurs, which may reflect the processes
of sympatric speciation. Spatial relationships between the model species has been clarified. According
to the differences in phenotype frequencies in samples of the model species, hybrid zones were re-
vealed in the study area under conditions of wide sympatry.
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The identified processes of spatial and reproductive interaction of species are characterized by
ongoing divergence of their populations to the west and east, to the isolation of hybrid populations
with the presence of the light-headed form M. f. beema x M. lutea, which is the result of microevolu-
tionary transformations. The revealed tendencies in the variation of groups of characters throughout
the geographic range of the model species have a clinal character and may indicate the directions of
microevolution of species. The identified hybrid zones within the boundaries of species ranges have a
central position (Spear 1987; Yesou 1991; Rohwer et al. 2001; Vili et al. 2009). The result of the spatio-
temporal divergence of groups of populations (western and eastern) are M. flava, M. lutea, and their
hybrid light-headed form M. f. beema x M. lutea, which may later become an independent species.

The occupation of new habitats by ‘yellow” wagtail species is associated with the advance of key
plant communities and food objects of this group of birds to the northwest, which, in turn, is caused
by climate aridization in the steppe and forest-steppe (Ferlini & Artemyeva 2020). Temperature
thresholds for the nesting period of ‘yellow’ wagtails are associated with an increase in spring and
summer temperatures in steppe and forest-steppe regions, which, in turn, is due to global warming:
each increase by 1°C promotes the distribution of plant communities 100-160 km north (Devis 1989;
Musselman & Fox 1991; Puhe & Ulrich 2001). Hybrid light-headed M. f. beema x M. lutea may well
be the starting point for further evolution and formation of a new species on a hybridogenic basis,
which will actually replace the morphologically similar white-headed wagtail M. f. leucocephala (to
become its sibling species) and contribute to the expansion of range boundaries of the original species
M. flava and M. lutea and occupation of new territories.

Thus, in populations of M. flava and M. lutea, there are spatial and reproductive relationships be-
tween these species forms, which are marked by the appearance of light-headed hybrids (M. f. beema x
M. lutea) in the studied territory of the Volga region. In the contact zone between M. flava and M. lu-
tea, unlimited hybridization of these species occurs, which is provoked by differences in the phenol-
ogy of arrival of M. f. beema and M. f. flava, arriving earlier than M. lutea males and therefore having
the ability to mate with M. [utea females, as well as when M. lutea males are deficient in the contact
zone of the two species forming mixed pairs. A hypothesis was proposed and substantiated: hybrid-
ization can be a mechanism for increasing reproductive isolation (inactivation of individuals with
errors in identifying their own species) and contribute to the further divergence of hybrids from the
two original paternal forms.

In this case, there is an isolation of light-headed hybrid forms with a characteristic manifestation
of various groups of characters: morphological — colouration of the plumage of the head, colouration
and pattern of the eggshell; ecological — features of nest structure; behavioural — features of daily
activity (twilight activity of hybrids); genetic — distinguishing light-headed hybrids from the original
species (M. flava and M. lutea). This phenomenon can act as a mechanism to maintain the integrity
of ‘yellow” wagtail species, both the western yellow wagtail M. flava and the yellow-headed wagtail
M. lutea due to the constantly occurring interspecific hybridization in areas of wide sympatry within
a single polytypic complex. These studies should be continued with an emphasis on the development
of a species identification system during the formation of nesting pairs, the study of the fine ecology
of species and their hybrids, the nesting behaviour of species in the zone of hybridization, and other
issues.
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abstract

The system of views on the structure of geographic ranges of
species (superspecies) and their dynamics as one of the key fea-
tures of species and the basis of taxonomic differentiation and
evolution is considered. The mechanisms leading to the for-
mation of new taxa in several ways are analysed, including (1)
the formation of transitive taxonomic systems (TTS), in which
spatial differentiation leads to the formation of geographically
differentiated races as ‘small’ species; (2) the formation of new
geographical races in relation to the maternal species (plesions),
distributed within the primary ranges; (3) the formation of sib-
ling species as a result of dispersal of one ‘small’ species into the
range of the sister species. All such groups of ‘small” species co-
exist in time and illustrate models that correspond to E. E. Rec-
lus’s view of ‘geography is history in space’ A number of illustra-
tive cases discovered in the analysis of the taxonomic hetero-
geneity of different groups of mammals of the European fauna
or the Palaearctic as a whole are considered. In particular, there
were analysed the features of spatial-taxonomic differentiation
in allospecies complexes that fall under the definition of TTS,
in which the distribution of allospecies reflects the patterns of
spatial differentiation of the ‘large” species over time (phylogeo-
graphic patterns). Similar complexes have been demonstrated
on the example of ground squirrels, birch mice, and wood mice.
The formation of TTS, as well as new forms as a result of inva-
sions into new ranges (or dispersal to ranges of adjacent forms)
is considered within the amplificative species concept (ASCo),
according to which specialization occurs not as a result of re-
duction of both the range and variability (classic models with
founder effect or bottleneck), but in the phase of flourishing of
the species, in particular when new populations emerge outside
the initial natural ranges due to expansions or invasions. The
invasive model of speciation was formed based on this idea, and
a partial example of it is the formation of sympatric pairs of sib-
ling species formed as a result of secondary sympatry, i.e. expan-
sion. Examples from other groups, in particular regarding the
formation of compilospecies and other variants of hybridogenic
taxa provoked by introductions or invasions, are considered. All
this is viewed through the prism of the concept of speciesness as
the level of achievement of evolutionary separateness.
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GEO&BIO. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
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TpansutusHi TakconomiuHi cucremu (TTS) Ta
BUOYTBOPEHHA B IIPOLeCi JMHAMIKM apeaiB

Irop 3aropopHiok
HawnionanpHuit HaykoBo-npupopaianit Myseit HAH Ykpainu (Kuis, Ykpaina)

Pesrome. PosriAHyTO cucTeMy MOITIALIB Ha CTPYKTYPY reorpadivyHmux apeanis BuAiB (HamBupiB) i ixHio
AMHaMIKYy K OHY 3 K/IIOYOBUX OCOOIMBOCTEI! BUAIIB Ta OCHOBY TAKCOHOMIUHOI AudepeHmianii it eBomoLil.
MoBa 1po MexaHisMy, 110 BeRyTh 40 GOPMyBaHHs HOBMX TaKCOHIB, OHMM i3 KiTbKOX criocobiB: 1) ¢op-
MYBaHHs TPAH3UTVBHIX TAKCOHOMIYHVX CICTEM, B SIKMX IPOCTOPOBA AndepeHiianis Befe 50 GopMyBaH-
H:A reorpaivHo fudepeHIiioBaHNX pac K «MaInux» BUAIB; 2) GopMyBaHH: HOBUX reorpadivHux pac Big-
HOCHO BUXIJHMX BUAIB (I/IE310HIB), OIIMPEHNX V IEPBUHHMX apeanax; 3) GopMyBaHH: ABITHMKOBUX Iap
AK Pe3y/IbTaT BCEJIEHHA OJHUX «MajlX» BUJIB B apeany CeCTPMHChKMX BUAIB. Bci Taki rpynm «manmx» Bu-
IiB CIIBICHYIOTB Y 4aci i1 iMocTpyoTh MOget, 1o BifnosifaroTs MakcuMi E. Pexmio «reorpadis € icropiero
B IIPOCTOPi». POSIIAHYTO HM3KY IOKAa30BMX BUIIAJIKiB, BUABIEHNX DU aHA/Ti3i TAKCOHOMIYHOI TeTeporeH-
HOCTI pi3HMX IPYII CCaBLiB €BpOIelichKoil payHn abo IlameapkTrku B iomy. 30Kkpema, MpoaHaIi30BaHO
0COOMMBOCTI IIPOCTOPOBO-TAKCOHOMIYHOI AyidepeHiiiariii a1oBUIOBUX KOMIUIEKCIB, 1[0 TIOTPATIISIOTH I
BusHadeHHs TTC, B AKMUX MOLIMPEHHS alOBUAIB Bif6MBa€e 3aKOHOMIPHOCTI ITpocTopoBol AudepeHmiarii
«BEJMKMX» BUAIB y 4aci (pinoreorpadiuni mareprn). [Togi6Hi KOMIIIEKCH IPOJEMOHCTPOBAHO HA IPUK/IA-
i xoBpaxiB, MumriBok Ta Munrakis. @opmysanns TTC Ta HOBuX GopM BHACIOK iHBasilt B HOBi apeann
(abo MpOHMKHEHH B MeXi apeasiB CyMDKHUX OPM) pO3IZIIHYTO B paMKax aMIUTiikaniiiHol KOHIjenIyil
BUJY, Konu GOPMOYTBOPeHH: BinOyBaeTbcsA He B pesynbrari pefyKuii apeany Ta MiHIMBOCTI (KIacuyuHi
Moyierti 3 edpeKTaMM 3aCHOBHUKA a00 IUIALIKOBOTO ropiia), a Ha ¢asi po3kBiTy, B pe3ynbraTi GopMyBaHHA
HOBUX MOMY/IALM 32 MeXXaM BUXiITHMX IPUPOJHUX apeasiB, BHACTINOK eKCIIaHCiit un iHBasiit. Ha 1iit inei
no6yfoBaHa iHBa3MBHA MOJE/Ib BIIOY TBOPEHHS, A SIK YaCTKOBUIL il IPUK/IaK — (HOPMYBaHHS CUMIIATPIUI-
HUX IIap BUJiB-ABI/HUKIB, cGOPMOBAaHUX BHACIIJOK BTOPMHHOI CMMHATPIl , TOOTO eKcIaHciil. PosrianyTo
IPUK/IAAM 3 iHIIMX IPYIL, 30KpeMa popMyBaHHs KOMITITIOBUIB Ta iHIINX BapiaHTIB ribpujoreHHNX TaKCO-
HIB, CIPOBOKOBaHI iHTpoAyKuiamMu abo iHBasisimMu. Bee Le posrisafaeTsbest Kpish IpU3My KOHIIENTY BUEO-
BOCTI SIK piBHA JOCATHEHHA €BOJIOLIIHOI OKPEMIIIHOCTI.

Kiio4oBi coBa: Mogesni BULOyTBOpeHHs, IPOCTOPOBa AMHAMiKa, TAKCOHOMiYHa fudepeHIianis,
6i0TMYHA eBOJIIOLIiA.

Appeca pna 3B’a3ky: Irop 3aropopniox; HarjionanbHuili HaykoBo-npupopHununii myseit HAH Ykpainu;
By bormana XmenpHunbkoro 15, Kuis, 01054 Vkpaina; e-mail: zoozag@ukr.net; orcid: 0000-0002-0523-133X

Bceryn

Ines eBOMOLIIHMX 3MiH TaKCOHIB 4Yepe3 JMHAMIKy IXHIX apeasiB € OJHI€I0 3 KIYOBUX Y O-
CNIiJ[P)KEeHHAM aBTOpa. BOHa BU3HAYa€ThCA BENIMKOIO KiIBKICTIO BUXIIHUX IIOJIOXKEHb, fAKi TICHO Iepe-
IIeTeHi Mk co6010, B3a€MOBU3HAYA/IbHI 1 B3a€MO3a/IeXXHi, GOPMYIOTb €AMHNUI KOMIUIEKC. Y LIbOMY
KOMIIIEKCI TiCHO TIOB’sI3aHi MX co60t0 i apeanu, i 6ioTony, i mirpariii, i reorpadidsa MiHIUBICTB,
i MexaHi3Mu poctopoBoi udepennianii. Bee 1ie BU3HAYa€THCA KIIOYOBUM TIYMAYeHHAM apeay,
TO6TO 0OCOb6MUBOCTEN MOV PEHHA BUAIB, AK IXHbOI IMAaHEHTHOI 0COOIMBOCTI, TAKOI K O3HAKM BUIIB,
sK i reHOTHI, MOPOTUII 200 eKOHiIIIa.

Taki morsagm 6y/ny moyeproBo BUK/IaeHO Y OKpeMMX Iy0iiKkalisx aBTopa, i 3agada 1iiei my6mika-
LIil — CMHTE3 BCbOTO IIyJIy «apeajloTiYHuX» ifiell, HacaMIlepe, OPUTiHA/IbHUX, AK CCTEMM IIOITIAJIB
Ha eBOJIOLIHY PO/Ib MPOCTOPOBOI AMHAMIKM HOMYJIALIN i BUAIB, 10 Befe O POPMOYTBOPEHHS.
3BiCHO, 1110 3HaYHA YaCTMHA O0COOMMBOCTE, OB I3aHMX 3 IIPOCTOPOBOIO IMHAMIKOI0, € MeXaHi3Ma-
MU HiITPUMaHHA L[IIICHOCTI Ta HA/IKHOTO piBHA MIHIMBOCTI (30KpeMa ¥ 3aBJAKM IaHMIKCii) Ta
MexaHi3MaM OCBOEHHS IPOCTOPY B HANIPAMKY posiupeHHs o6macti ocenennsa (AOO) fo mex 06-
nacti moumpenHs (EOO) (aucnepcis). Y wiit mparni po3IsaHyTO ABUILA, AKi CIIPUAIOTD eBOJIIOLHII
mudepennianii TakcoHiB a60 ix eBomoLiiiHMM 3MiHaMm. [Tepiiie Befie 1o 36i/bIIeHHS TAKCOHOMIYHOTO
Pi3HOMaHITT, pyre — [0 3MiH TaKCOHIB y 4aci 6e3 mpoljeciB auBepreHTHOI eBomoLii (pineTnyna
€BOJIIOLIA).
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OcHOBHI aBTOPCBKi MOfei, IKi TyT IIO€HAHO MK 00010, POPMYITIOIOTHCA SAK Tpiajja KOHIENTiB
«TPaH3UTHMBHI TaKCOHOMIUHi CHCTeMW», «iHBa3ifd AK LIIAX BUZOYTBOPEHHs» Ta «aMIUTiikaiiiiHa
KOHIenisA BuAy» (Zagorodniuk 20024, 2003, 2004a), 1o Hafati 6y/10 pO3BMHYTO B HU3L CIIellia/ib-
HUX ny6mikaniit. ITonan Te, Bci 1i 7 mopi6Hi Mopert, Ak mokazaHo aBTopoM (Zagorodniuk 2011), €
iMaHeHTHUMM caMe JyIsI eBOJIIOLIIHO O/M3bKMX (CEeCTPUMHCHKMX) BUJIB: BCi SBMINA HAa KIITAIT €KO-
MopdororiuHa audepeHIialia, MKBUIOBa KOHKYPEHIIis, CUMIATPis TOLIO PO3IIAAIOTHCA CaMe
i nap (rpym) 6/M3bKIUX BUAIB. ABTOPChKi po3poOKy TOOYI0BaHi Ha TOMY, 1[0 apeasl PO3I/IANAETh-
sl He 5K IIPOCTIip iCHYBaHHs, a SIK BUJJ0BA O3HAKA, iMaHEHTHa 0COO/IMBICTD BUJY, OFHA 3 JIOTO IT ATH
K/IIOYOBVIX OCOOIMBOCTEN Ha PiBHi 3 TeHOTUIIOM, ()@HOTUIIOM, TUIIOM PeIPOAYKIil Ta CHCTEMOIO
MIiH/IMBOCTI.

Tepminornoriuni sayBaru

Ba>xnmBo Bif MOYATKy 3ayBa>KUTH, L0 TYT He OOTOBOPIOETHCA KOHIIENT «BUAY», KU aBTOPOM
JOK/IAZTHO PO3I/IAHYTHIL B cepii monepenHix my6ikanii (Hamp. Zagorodniuk 20194, 2020). ITpu 06-
TOBOPEHHI CTPYKTYPU «BEIUKOTO» BUAY a00 «IIpaBUAY» Majli OfVHMIII K IPOBi3OPHi BUY aBTOP
3rajiye B po3yMiHHi a/IOBUAIiB, TOOTO reorpadiuyHux pac, BUJOBICTb AKMX i ii BUSHAHHA 3a/IeXaTb
BiJj ysIBJIeHb IIPO TaKCOHOMIil0 II€BHOI Ipyny. B HM3IIi BUNTafKiB KOPUCHUM € HEMTpaabHUI TePMiH
«popmar.

OkpiM TOrO, B yCiX BUIAaZKax IIPM ONMMCAX eKCIIAHCIN, iHBasiil Ta iHIMX BUNAAKiB GopMyBaHHS
HOBMX pac MOXX/IMBE 3MilllyBaHHA IIOHATD «IIONY/IALisA», «aIOBUL» Ta «BU», IO B KOHTEKCTI LIbO-
TO JIOCHPKEHHA € BUMYIIEHNM, Yepes3 Te, 110 IIPY aHajli3i MeXaHi3MiB BUIOYyTBOPEHH MeXa MixX
MAaTE€PUHCHKNM i JOUipHIM BU/IOM € He YiTKOIO, a 3 OIVIA/ly Ha HEIEPEPBHICTb POIOBOAY 11 HEOJHO3-
HaYHOIO.

Y HM3Li BUNAAKiB I JaBHIX a/oBUIOBUX (POPM BXXUTO TEPMiH «IUIe3i0H»; BUXITHO JIOTO 3a-
IIPOIIOHOBAHO JI/Is IO3HAYEHHA €BOJIOLIIHO IONIepeJHIX TAKCOHIB. 3a OpUTiHATIOM, «BUKOPUCTaHHA
[Tepminy] plesions € yMOBHICTIO 260 KOMITPOMiICOM, 110 pOOUTDH HEMOTPiOHMM (OPMaTbHO PaHXKY-
BaTM BUMEPJIi TAKCOHM B Till camiii iepapxii, mo i cydacHi» (Patterson & Rosen 1977). Tyt TepmiH €
AQHAJIOTOM CJIOBa «TAKCOH», IPOTE 3 MiJKPEC/IEHHAM TOTO, IO JIOr0 K/IIOYOBI O3HAKY, BAK/INUBI /I
(binoreHeTMYHNX PEKOHCTPYKIiN, € IIe3ioMopdisimu.

[ po3pisHeHHs NOHATH «iHBa31iTHMII» (TTepeBa’kKHO ITapasUTOJIOTiYHe) Ta «iHBasBHMID» (Iepe-
Ba)XHO Oioreorpadivne) TyT JOTPUMAHO BXUTKY «IHBa3VBHMUII».

B Husui BumajikiB aBTOp BXXMBA€ TEPMiH «CIlellialiisi» sK BiAIOBifHUK mpolecy 3MiH 4u dop-
MYBaHHA HOBUX O3HAK, AKi MOXYTb OyTV BM3HaHi AK 03HaKM HoBoro Bupy. Lleit Tepmin 6impur
HeNTPaIbHNIT i He Hece KOPCTKOTO KOHOTAL[ITHOrO HaBaHTaXXeHHs MOPQOIOTIYHUMY KpUTEPisi-
MU, 3aK/IaJlecHUMU B TEPMiHi «BUJOyTBOpeHH:». OKpiM TOro, B OKpEMMX BUIIAZIKaX BXXUTO TOHATTSA
«iHiIjaTMBHOI MmOMy/IALii» fAK IOMY/ALii-BCceNeHIA (10 He BYMAra€ MOsACHEHb), a TAKOXK aKpOHIM
MEloTun ik KOMIUIEKC «MOP(OTUII+EKOTUII+TeHOTUII» K 0COONMMBUIL, TOTOYHMIT 00 JOCSKHUIA
CTaH KOMIUIEKCY O3HaK Ti€l um iHmoi popmu.

1. BugoyTBOpeHHs 3 reorpagivHo0 KOMIIOHEHTOIO (TOBigKa)

Cepeq pi3HOMaHITTs KOHIIENIill BUAY Ta BUJOYTBOPEHHs reorpadiyHi Mopeni mocigaoTb 0co-
61mBe Miclie, HAATO Y MOJE/IAX AUBepreHTHOI eBomonii. Cepen HUX JoMiHye reorpadiuyHa Mozenb,
sKa nepenbadae HACTYIHI CTaHAAPTHI (HaOiIbII ysABHI) eTamu: 1) GOpMyBaHHS MIMPOKOTO apeany
Y «MaTepyHCbKOTO BUAY», 2) GOpMYBaHHSA MNPOKO] reorpagivHoi MiHINBOCTI, B HOPMi KJIiHa/IbHOY,
3) popMyBaHH: PO3pMBIB y MOLIMPEHH] «IIpaBUAY» BHACTIZOK (pparMeHTallil iioro apeainy, 4) aBTo-
HOMHA €BOJIIOL[ifl 130/1ATiB (BK/IIOYHO 3 OCTpiBHMMM opMamy) 3 HAKOIMYEHHSM BiIMiHHOCTEI,
5) hbopMyBaHHA peNpOAYKTUBHOI Ta iHIMX (opM i30/A1il TPy BTOPMHHOMY KOHTAKTI i30/IA4TiB.

1 JTiteparypa HafiTO WMPOKA. 3 EHUMK/IONEANYHX 3HaHb BapTo 3ragaryu ctarTio 1. Tonnu «BumoyTBopeHHs»
B Ennjukionenii cyyacnoi Ykpainu (Golda 2005).
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Ocob6MMBOCTAMY KOHLEIIIN LIbOTO LKLY € Te, II0: 1) B ixHIO OCHOBY 3aK/IaJlA€TbCA ifjes ¢dpar-
MeHTallii apeasIiB 3 BUPa3HOI0 peCTPUKIIi€I0 MiH/IMBOCTI (Ha OCHOBI edeKTiB 3aCHOBHMKA Ta IIISALI-
KOBOTO TOp/Ia); 2) MOCTY/IIOETCS HAKONMYEHHs B 130/1ATaX TeHeTUYHOI (MyTaliliHol) 06HOBY, Ha
OCHOBI 5IKOI (POPMYETDCA 11 iHIIAa OKPeMILIHICTh, 30KpeMa MOpQO/IoriuHa; 3) HaKOIMYEeHHs BifMiH-
HOCTEl PO3INANAETCA K HACTILOK aBTOHOMHOI €BOJIIOLI], TOOTO SK HeHaIlpaBJIeHe HaKONMYeHHA
BUITAJIKOBMX BiIMiHHOCTeII, AKi 3a0€311e4yI0Th MOfJa/IbIIY PeIPORYKTUBHY HecyMicHicTb. 11i Ta iHmmi
0CO6MMBOCTI BUKIMKAIOTh YMMaIO KOMEHTApiB i He € yHiBepcaJbHMMM, 30KpeMa i1 depes Te, 110
IajeKo He Bci BuaM GopMyIOTh CyLinbHi reorpadiuHi apeany (Hamp. y mapasnutiB, MiKpoOpraHiaMis,
KOCMOIIOTITIB Ta OPOfsKHMX BUAIB). € 3HA4YHi 0OME>XeHH 100 3aCTOCYBAHHSA TAKOI CUCTEMM I10-
IJIAAIB IIOA0 BUAIB, 10 He POPMYIOTh OiceKCya/lbHIX MOIY/IALII i 3arasioM 6e3 cTaTeBOro po3MHO-
JKEHHS.

ITonpu 1e, 1151 cucTeMa NOIVIAAIB € HAMMOUIMPEHINIOL0, 1110 MOXKHA MOSICHUTH JIETKICTIO 1i 3acTo-
CYHKY JI0 XpeOeTHUX, a Ha/iTO CCaBIIiB, IO SIKUX BiJHOCATBCA i HOCII IMX 3HaHb, TOOTO /Moau. I 3Ha-
YHa KiZIbKICTb iHIIMX KOHIEILi OB’ g3aHi 3 1jielo ab0o MOXigHMMM Bij Hel, BKIOYHO 3i cTacuia-
TPUYHMM BUJOYTBOPEHHAM. Y LIbOMY JIPYTOMY BMIIaJKy MOBa TaK caMoO Jifie IIPO i30/A1iio yepes
TaKi YMHHMKI, AK Pi3Hi IPOCTOPOBI Hillli, Pi3Hi epiofyt aKTMBHOCTI, pisHUX XKUBUTENIB Too. ITpo-
Te 06MaBi GOpMU BUIOYTBOPEHHS OINCYIOTh 32 €JMHOI0 CXeMOIO: «8i00KpeMIeHHS NONYIAUiT — Ha-
2pOMAOHeHHS Mymauitli — i301AUis — OusepeeHisl 03HAK — YMEOPeHHS nid6uUdy — penpooyKmueHa
isonayis — ymeopenns sudy» (Golda 2005).

Tpetsa ¢popma BUJOYTBOPEHHSA — CUMIIATPUYHE — peasli3yeTbCsA B MEXKaX apeasy i He BKIIIO-
yae i1oro 3MiH. Vloro KIo4oBMMU TphoMa BapiaHTamu €: 1) WBUJKi 3MiHM reHoTUNy (KapioTumy)
IIISIXOM TOJIUIoifu3anii; 2) ¢ikcaryis B pisHuX [jeMaX pisHMX BapiaHTiB XPOMOCOMHMX MYTaliii
(inBepcii, TpaHCTIOKALl TOIO) 3 MOHIDKEHUMM SKUTTE3NATHICTIO 00 PENPOAYKTUBHUM IIOTEeHIlia-
JIOM TeTepOo3UroT; 3) ribpuausanis 3 GopMyBaHHAM pi3HOTO TUITY IPOAYKTIB (TiOpuaM, K/IenToHn,
ajonoimroiny, koMiinosuay toio). Lleit Tpetiit 6710k MeXUTH 03a reorpadivHUMM KPUTEPisAMH,
Xo0ua J10ro peajtisallis TaKoX Jifie y IPOCTOPi, IIPO 10 CBITYUTD i TOV (aKT, IJ0 BUAK TaK CAMO MAIOTh
cBoi HenoBTOPHI apeayt. O4eBUIHNM € BifiCyTHICTb Oyzb-s1K0i MOpdornoriunoi audepenuianii mpu-
HalIMHi Ha IepBUHHKX (asax.

2. TpaH3UTHBHi TAKCOHOMiYHi cCHCTeMHU
Icmopis € eeozpadpiero 6 uaci mak camo, aK
. . eeozpadis € icmopiero y npocmopi. Enise Pexnro.
2.1. TTC ma ¢ginozeozpadis pagp pieto y np P

YaBneHHA Npo BUA i mpolecu BULOYTBOPEHHS, AK i BCi TeOPeTUYHI KOHLENTH € CYTTEBO CIPO-
IIeHVIMM MOZEJISIMY, Y KIACUYHMX NOOYI0BaX MPeACTaBIIATb ¥ popMi 6esBuMipHUX (To6TO 1Mo3a
mpocTopoM i yacom) mogeneit (Mina 1984). Taki morsagy 3BM4YaifHO 3BOAATHCA [IO YABIEHD IIPO BUJ
AK JIOKa/IbHY 260 reorpadiuHy IomyALio y cKaaji IeBHOTO TUITy yrpynosaHb. HartomicTb, 6ynb-
AKa cpo6a posIIAfaTy BUA Y TPUBATIOMY Yaci ab0 BeIMKOMY IPOCTOPi He3MiHHO Befie JO PO3MU-
BaHHA MEX BUJY, IOPiBHAHO 3 reorpadiyHo i xpoHonoriyHo cymbkuumu ¢popmamu (Panov 1993;
Zagorodniuk 2001). Y Husni Bunajkis cymbkaNMU opMaMit BUABIIAIOTCA TAKCOH, AKi € He JuIIe
0/1M3bKOPOVIHHNIMY, ajIe /i BifMiHHMMMY 32 piBHEM CBOTO PO3BUTKY, X04a iCHYIOTb B OJTHOMY i TOMY
K Jaci.

Crarycy Takux reorpadiuyHux nomynAnii € pisuumu. IIpumiTuBHI 3a cTaHOM PO3BUTKY IPOBif-
HJIX O3HaK reorpagiuHi pacu B 4acTMHI BUNIAJKiB BUSHAIOTD 32 OKpeMi B/, IPOTE IPY MNPOKOMY
TPaKTYBaHHI IOHATTA «BUJ» iX BK/IIOYAIOTh O CK/IAJy «BEIMKOTo» BUAY. IIpy BU3HaHHI TaKMX IpK-
MiTHBHIUX (OPM 3a OKpeMi TAaKCOHM iX Ha3MBAKOTh Ne3ioHamu (IVB. BUILeE), pO3YMil0uM HassBHICTH
(36epexxeHHsI y HIX) HM3KM IAaBHIX O3HAK, BTpauyeHMX ab0 BUO3MIHEHMX Y PELITH MOMY/IALil, BU-
3HAHMX 3a MOXITHUI BUJI.

2 [Ipo myTauii AK NOYaTKOBY MO0 B i30/ALiTHNX (OCTPIBHMX) MOZIE/LAX AUB. faji B po3pini 3.5 i Tabm. 3.
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[Tonpy BuxigHy GinoreHeTMYHy YCTAaHOBKY, Iieif TEPMiH i Ile MOHATTA JOOpe «IATal0Tb» Ha Teo-
rpadiro. I Taki reorpadiuni pacu Biomi y wactuuu Bupis. [Tonap Te, icHyIOTh cuTYyalii, KoM Mu
CIIOCTEpiraeMo He IUIE3i0H 3 <HOPMaTbHVMM» BUJIOM, a I[i/li KOMIUIEKCY reorpadivyHNX pac BULOBOTO,
QJIOBMJIOBOTO, HAIIiBBYU/JOBOTO, MiIBUJJOBOTO PAHTIB, IJO0 CTOATh Ha Pi3HMUX LIAOJIAX CBOTO iCTOpUY-
Horo nocrymy. Taka KapTMHa BUABJIEHA HaMI Y XOBpaxiB, fAKi [JeMOHCTPYIOTb y IIPOCTOpI Te, 110
Majio Mictie y gaci (Zagorodniuk & Fedorchenko 1995). Hanpsimok mopi6Horo aHamisy mpu aHasmisi
IIPOCTOPOBOI HEOJHOPITHOCTI «BE/IMKMX» BUJIiB OTpUMaB Ha3By «pinoreorpadii» (Hamp. Avise 2000;
Abramson 2007).

TpaH3UTUBHY TAKCOHOMIYHY CHCTeMy MOXKHA IIPEe[CTaBUTH SIK PsJi eBOTIOLITHO O/MM3bKMX (ce-
CTPMHCBKMX) TaKCOHIB BUIOBOTO (260 6/IM3bKOTO [0 BUJJOBOTO) PAHTY, L0 CIiBICHYIOTh B OHOMY
vaci, GOpMYIOTh aTOBUIOBUIT KOMITIEKC i SAB/IAIOTH 00010 HaKTUIHO CTafii eBOJIOLiIHOTO PO3BNU-
TKy (inymy, sKi € reorpadiYHMM BifilIOBIiTHMKOM TOTO, IO Y K/IAJUCTULi HA3MBAIOTh «IPeOiHKOI0»
(Pavlinov 1990). BaxxnnBo BigMiTUTH, 110 3a/J0BrO O aBTOPa Ta HALIMX KOJIeT IUTaHHA (inoreorpa-
¢ii migaaB M. ITomoBs, AKuit IpsMO CTBEPIPKYBAB, IO «EOUHULL WATIAX 3 SICY8AMU NUMAHHS (inozeHii
po0ié ma 8udis nosnsgeae 6 MoOMYy, W00uU npoeKmysamu cucmemy pooy ax 00 6U0y HA KAPMy NPupoo-
Hozo pationysanns semni» (Popov 1950: 71).

2.2. IIpuxnaou i nowupenicmv TTC

[Mousartss TTC chopmynboBaHO py BUBYEHHI MpocTOpoBOi AndepeHIiail 3axigHO-aneapk-
TUYHMX XOBPaXiB, AKUX YIPOJOBX TaKCOHOMIYHOI icTopii ocTraHnix 150 pokiB mopimnmm Ha 5-7
BUJiB, Y T.4. Spermophilus citellus Ta mapy «xpamyacTux» XoBpaxiB — S. odessanus Ta S. suslicus
(Zagorodniuk & Fedorchenko 1995).

CTpyKTypy Takoi IpOCTOPOBO-TaKCOHOMIYHOI iudepenuianii omcano y mpari 2002 p., mpucss-
yeHilt penomeny TTC (Zagorodniuk 2002a). ITo Bcbomy apeany pony Spermophilus xoBpaxu ¢op-
MYIOTb aJIONIaTPUYHI KOMIUIEKCH, TO6TO IXHI BIUIOBI apeany NOCIiJOBHO 3aMillalOTh OLVH OJHOIO.
CuMmarpis 14 Ipynu He XapaKTepHa, i IPOCTOpOBa CTPYKTYpa LIbOTO POAY MO-CYTi € OGHOBUMIp-
Hoto (puc. 1): Ha miBAHI mommpeHi GopMM 3 BETMKUMIU XPOMOCOMHUMMU 4MC/IaMy, 6e3 BIUpPa3HO-
ro KpaIy, MaJlopo3MipHi i JJOBrOXBOCTi; Ha MiBHOYI — Bce HaBIaKu. Bci 11i 36irm 6ioreorpagiuHol
CTPYKTYPH, CUCTEMI PO3IIOAITY XPOMOCOMHMX YNCe/ Ta eKCTep EPHMX O3HAK JO3BOJIAITH TOBOPH-
TV TIPO EAVHNUI €BOTTIOLINIHIIL TPEH/, & IO CYTi — IIPO PO3TOPTAHHA Y IPOCTOPI TOTO, 110 MaJIO Oy TH
(i HaneBHO 6Oy710) y Yaci.
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Puc. 1. Vimosipui ponunni crocynxu (ri-
BOpY4Y) Ta IPOCTOPOBi B3aeMyuHM (Ipa-
BOpYY) 3aXifHONa/MeapKTUYHUX (GOpM citellus
Spermophilus (3a: Zagorodniuk 2002a, |(/ 2n=40
2019b). Indbpn — XpOMOCOMHI YKCTIa. :
Fig. 1. Possible systematic (left) and spa- 250 km
tial (right) relations between western
Palaearctic forms of Spermophilus (Za-
gorodniuk 20024, 2019b). The numbers Spermophilus ]
indicate the number of chromosomes. S
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Puc. 2. IlommpeHHa «Ma-
JIUX» BUJIB i XPOMOCOMHUX
pac semiepuiioK rpymu Sorex
«araneus»; akpoHiMM — Ha-
3BM Ma/IMX BUAIB; unppu —
gucna xpomocoM (2N,). Iso-
MiHil — eTanm KiaforeHesy
(Zagorodniuk 2005a).

Fig. 2. Distribution of ‘small’
species and chromosomal
races of the Sorex araneus’
group; acronyms refer to the
names of small species; the
numbers, indicate the num-
ber of chromosomes (2Na).
Isolines mark stages of clado-
genesis (Zagorodniuk 2005a).

Puc. 3. OcobnmuBocTi mirmedTarii de-
peBa y «Manux» BUZIB TPU3YHIB pomy
xoMKa (Mesocricetus), moummpeHi B
HaBubomy Cepensem’i (puc. 3a gaHu-
mu 3: Hamar & Schutowa 1966). IIpo-
IOBXEHHSI 1[bOTO DSy HA MOLIMPEHNIT

y Cxinniit €spomni Bup, Cricetus cricetus gef’;‘g’i
MiZATBEP/IKYE TONM CaMUl TpeH/[I; TOHAT, 1= A

Te, nommpeHi y CxipHiit €spomni mMena-
HictuuHi popmu (Hamp. Samosh 1978)
11e GifbIie miKPECTIOIT 10 3aKOHO-
MIipHICTb.

Fig. 3. Colouration patterns of the belly
in ‘small’ species of hamsters (Me-
socricetus), common in the Ancient
Middle-Earth (drawing after Hamar &
Schutowa 1966). Continuation of this
series to the species Cricetus cricetus,
which is common in Eastern Europe,
confirms the same trend; moreover, the
melanistic forms of hamsters distrib-
uted in Eastern Europe (e.g. Samosh
1978) further emphasize this pattern.

auratus
2n=44

3 ypaxyBaHHAM IJIE/CTOLLEHOBO] iCTOpil perioHy o4eBUAHO, 1J0 XOBpaX! PO3CeLAMNCA 3 MiBOHA
Ha MiBHiY, i piBHMHYN CxigHOl €BpOIN — HaMOIbLI Mi3HO (B reo/IOrivyHOMY BUMIpi) 3ace/ieHi XoBpa-
XaMM OCTIIALia/IbHI 30HN. MO)KHA TOBOPUTY IIPO MOCIi/JOBHE «BiJOPYHbKOBYBaHH» Oi/IbII MOJIO-
nux GopM Ipy po3ceieHHI Ha/IBUAY Y MIBHIYHOMY HanpsMKy. BignosifHo, 34-xpomocomHa popma
MOJKe PO3ITIANATIUCS K HalIMOJIO/LIA.

TTC xoBpaxiB He BUHATOK, i BOHU IOIIVPEHi 11 cepef iHIINX IPyTI ccaBIiB (3BiCHO, He Ti/bKY, aje
ABTOPCHKMIL JOCBIJl JOCTiIPKEHHSI — Iie CCaBIii). OKpeMa, B MaciuTadi ITa/IeapKTUYHOI (baYHI/I TakKa
CUTYyallif CIIOCTEPIraeThCA Y 3eMIEPUIIOK HaIBURY Sorex araneus i YarapHUKOBMX ITOTIBOK (HaJBIL
Terricola subterraneus), BitToMMX 3a Ha/I3BMYalTHO BUCOKUM PiBHEM IIUTOTeHeTUYHOI AudepeHiia-
il momynAniin. Mogeni nepexifHux kBasiBu/iB Bignosifgae i MinnuBicTe y capn Hagsuny Capreolus
capreolus, i mypis (nagBupg Arvicola amphibius), npencraBneHux ApiOHMMY i Bemkyumu ¢popMamu
HaIiBBUJIOBOTO i BIJJOBOTO PaHIY, fKi TaK caMo reorpagivHo 3aMimanTb oayH ogHoro Tomo. TTC
i3 YMCIEHHMMH II€PEXONAMM Bifl OGHOTO THUILY O iHIIOTO NEMOHCTPYIOTDH JIOACHKA IOIMYy/ALIA Ta
YJC/IeHH] TPOAYKTH 11 eBOMIOLINTHIX eKCIIepUMEeHTIB — Pi3Hi «ZoMalIHi» popMu TBapuH.

Haii6inpin ckrafiHa Ta OZHOYACHO HabimpII feTamizoBana GpakTamMy i CaMUMM CBOIMU CKITaji0-
BUMI € CUCTeMa B HaJBUJi 3eM/Iepuitok Sorex «araneus» (s.1.), B MeXax sIKOro ONMCaHO He MeHIIe
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JlecATKa «XpOMOCOMHMX» BUJIiB, @ B MeXax Sorex araneus (s. str.) — Ire KilbKa flecATKiB XpoMo-
COMHMX pac. I Buju B rpymi, i pacu B HapiBuzi araneus (s. str.) MaroTb Ay>ke pisHi piBHi eBOJIOLiTHOI
HIPOCYHYTOCTI, YaCTMHA 3 HUX € OYEBUHUMM IIe3ioHaMM (Hamp. Sorex granarius 1o BiJHOIIEHHIO
Jio coronatus, a coronatus — CTOCOBHO satunini Ta araneus s. str. Ilonan e, «ribpugHi» 30Ha Ha cTH-
KaX YaCTMHY Ma/luX BUAIB i HAATO HA CTUKAX pac araneus s. str. CBif4aTb 1po 36epeXKeHHs €HOCTI
(uimicuocri) niel TTC (puc. 2). 3aKOHOMIPHOCTI TYT Ti cami, 10 7 Y XOBpaxiB: Hailbi/IbLI Ta reo-
rpa¢iuHO HaitbinbII BifokpeMieHi ¢popMu nommpeHi no nepudepii apeanry HagBuUAY, Ha MiBHI Ta
3axofii, a HatbiIbII IPOCYHYTI (TOOTO eBOMIOLINIHO HaiiMOJIOA i) — Ha piBHMHax CxifgHoi €Bpomny,
IO CYTi OCTaHHIi 30cepemKeHi BUKTIOUHO Y MOCTIVIALINHMX 30HaX (Zagorodniuk & Khazan 1996;
Zagorodniuk 1996). I Bci Taki popmu (XpoMOCOMHi pacu) € mapanaTpUYHNMI, 3 By3bKIMI 30HAMMU
ribpuansanii’.

IToxaszoBa cTpykTypa reorpadiqyHol MiHIMBOCTI y «CepefHiX» XOM fKiB, IO BiJHOCATbCA IO
Mesocricetus, okpeMi BUIM SIKOTO PO3Pi3HAIOTbCSA 32 HU3KOI O3HAK, SAKi POPMYIOTh €VIHI reorpa-
¢biuni TpeHu. 30KpeMa, Iie BUIHO 3a MiHIMBICTIO 3a6apBIeHHA YepeBa, 0 CBOTO Yacy IIOC/TYTyBaIo
OIHMM 3 KPUTePiiB BU3HAHHS reTepOreHHOCT HagBuay (puc. 3).

2.3. TTC ax oonomipna moodenv, ii 03HAKU Ma WAAXY POPMYEAHHS

Koxxaa TTC mae meBHiI B/IaCTMBOCTI, YaCTKOBO BMCBiT/IeHI Buile. [oMOBHMMM 3 HUX € TaKi:
1) mpencTaB/IeHiCTh aONATPUYHNUMY 260 MapanaTpudHumMm Gpopmamu, 2) €HICTb TPeHiB reorpa-
(iuHOI MiH/IMBOCTI Y BCiX €/IeMEHTIB, 1[0 CTBOPIOE 06pa3 OZHOTO IIi/IiCHOTO TaKCOHY, 3) HEBUIIAKO-
Ba K/IiHA/IbHICTh* MiH/IMBOCTI, 11J0 Ha HAIIPSIMKOM 30ira€Tbcsl 3 iIMOBIpHMMM LIUIIXaMU iCTOPUYHOTO
poscenennsa rpynu (Hagsuny). ITo cyTi, MoBa Jifie Ipo ofHOMipHY MOJIe/b, B AKill OKpeMi MaJti BUAu
Ha CTaTycoM i MicIje B cucTeMi reorpadiqHoi MiHIMBOCTI HiYMM He Biipi3HAIOTHCS Bifl CTATyCY Mif-
BU/IiB OJHOTO BUJTY, KO/IY KOXXHMI MiJIBIJ] 32 CBOIMM K/IIOYOBMMM O3HAKaMU € IPOMDKHIM MiX JJBO-
Ma CYMDKHUMI.

LIs1 omHOMIpHICTB, 3TifHO 3 MOZENII0 «BUA-OpaT», B fAKiil OOUH BUJ BU3HAYAETbCS depes iHIi
(Mayr 1974; Mina 1984), siBiisie co6010 BKpail IIPOCTY 3a «3ayMOM» i I[ikaBy 3a CBOIMM pe3y/IbTa-
TaMJ eBOJIOLIIIHY CUTYAIIil0, 32 KO 8U0U 83AEMO0iIOMDb NUULe 8 30HAX KOHIMAKIMY C60iX apeanié ma
8NAUBAIOMb 00UH HA 00HO20 Nuie 3a 00nomozoto nepudepiiinux nonynsayiii (Zagorodniuk 2002a).
3BiCHO, «BU3HAYEHHS 4Yepe3 iHIi» CTOCYETbCA, HacaMmIlepes, MOHATTA i CTATYCy «CeCTPUHCHKUX»
BUJIiB, TOOTO HailOIIbII POAMHHMNX, 3 IKUMH i1 Be[yTh IOPIBHAHHA, IIPOTE KOHIIENT BUAY B €KOJIOTiI
(Zagorodniuk & Emelyanov 2003) Ta inBa3uBHa Mofienb Bu0yTBOpeHH: (Zagorodniuk 2003a) Bu-
3HAYAIOTh IO CYTi BUJ, Yepe3 CTOCYHKM KO>KHOTO IIEBHOTO BUAY 3 TUMM BUJAMMU, 11O € CYMDKHUMU 3
HVIM B YTPYIIOBaHHi, He y dinorenernii.

[Topi6bHa mpocTopoBa CTPYKTYpa Hepifka, i 4MMao Irpym CKIajieHi 3 TaKMX aTOBU/JOBUX KOMII-
JIeKCiB, HepifKo 3 ribpuansauieio B 30Hax napamnarpii. OfHe i3 BaXK/IMBUX NUTaHb — 4J BTOPUHHI
Taki 30HM? [HIIMMY ClTOBaMM — 4¥ Ma€ MicClle BTOPMHHA ribpuamusalis 0 Toro pospineHnx ¢opm,
4y Ije BUXigHI (faBHI) 30HU MepeXofy MK HUMU, [ie ITAaHMIKCisg HacTiIbKM 0OMeXXKeHa® BHACIIIOK
PISHMX IPUYMH, IO iHTEPIIPETYEThCA SAK Tibpuamnsanis?

3 TloHap Te, aBTOp Ma€ ePeKOHAHH, 110 «Ti6pugHi» 30HNM — Il HacmpaBni BuxifHi (a60 6/1113bKi 10 BUXIZHOTO
CTaHy) IOIY/IALI MPaBUAY, B MeXaX AKMUX BUHMK/IV XPOMOCOMHI pac (3a paXyHOK BEIMKMX TPYIL 34eIIeH-
HA), AKi He 4aCTO MOXKHA Knacy[(biKyBaTM yepes MO3aidyHy IPUPOAY TPAHCIOKALLiN, IIPOTE MOXKHA POSIIALATA
SIK 30HM cTabimisanii KapioTumiB Yepes 3MeHIIeHHs KOMOIHATYBHOI MiH/TMBOCTI.

4TIpo «kniHy» (He «knuHy»). [lonpu GpoHeTHYHY 6MM3BKICTh MOHATTS [0 MOAIOHMX CTTiB Yepe3 «1» («KIMH»,
«KJIMTHOK», «KJIMHOIINC» ), CIOBO «K/TiHa» IIOXO/IUThH BiJ| JaBHbOIPEIIBKOTO K)\ivq Ji€ € YiTKa «i»; [10-/IpyTe, 3TifIHO
3 ECYM, yKpaiHCbKi CTTOBa «YK/TiH», «IOK/IiH», «yK/IiHHO», TIOXOJATD Bifi TPACTIOB'AHCPKOTO «K/IOHUTH», Ke
criopigHeHe 3 1M e kAivn (K i cmoBo kiinika). Illoo 3MiHM KOpeHeBOI TOMOCHOI («K/IOH*»/«K/TiH*») MOBa
Mae€ JTH Mpo iKaBi3M, IO MaB Miclle B iCTOpii cTapOyKpaiHChKOI MOBM, AKMII IONIATAE Y MEPEXO/ii TOTOCHNUX
3ByKiB [0] 1 [e] y saxputux cknagax y [i] (Bikimenis, https://bit.ly/3IXZf3Z).

5 CniBBifiHOIIIEHH ITOHATD «ITAaHMIKCis» Ta «Tribpuansanis» (HagTo y KOMOIHAIAX «0OMeXeHH MaHMIKCii» 4
«IIOPYIIEHHA 130/1A1i1») € 110 CyTi MaHINYIATYBHUMM CKJIAJOBYMMI JVICKYCIil IIPO Te, CKiIbKM BUJIB Ma€ Oy/u
BU3HAHO B CICTeMi mapanatpudHmux ¢popM, HaATo Ha 3acafax 6ionoriunoi KoHmenuii Buny (Zagorodniuk 2001).
Mikpormonynsuis xoBpaxa B ribpyuHiit 30Hi He ifeHTHdIKye cebe 5K PaKT BO33'€THAHHS paHillle po3'efHAHNX
HON /LALLM, Hi AK pe3y/IbTaT «He3aKOHHOI» pelpOfiyKTUBHOI BTiX1 pisHOBUOBYUX OaTbKiB.
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TunonorivyHmit MAXiK JO3BOMsIE CTABUTHCS O HUX BUK/IIOYHO SK [0 «300iB» Yy YMCTOTI €BOJIO-
L[I/THOTO EKCIIEPMMEHTY, AK [0 BTOPMHHIX IIOPYLIEHD i30/I0I04MX MexaHisMiB. ITpore, posriagaoun
TaKCOHOMIYHY CTPYKTYPY POAY B €BOJIIOLIiNHIl AMHAMILi, M/ MAaEMO BU3HATH, L0 1Ile PaHille — Ha-
nepey 0 HAlIMX JOCII/PKeHb, Y Hepiof nmepBuHHOI reorpadivnoi audepenuianii npaBugy — miel
i3onanii 30BciM He 6yI10.

Cepen rinores ¢popmysansa TTC MoxxHa pO3IIARaTH 08i OCHOBHI.

Y 3arajibHOMY BMITIAZII MOXKHA CTBEP/KYBATH, 110 B 0CHOBI Ko>kHOI TTC n1eXXnTh euHMI MOMi-
MopdHMIT BUA, KNIl 4epe3 reorpadiuny gudepeHuianio po3aimscs Ha leKinbka Bikapiaris (reo-
rpa¢iunux pac). [Iynbcanis ixHix apeasnis, mocuaeHa «e(eKTaMy 3aCHOBHUKA», 2 TAKOX MOPYIIEH-
HA ITOTOKIB TeHiB B 30HaX MOX/IMBMX CTUKIB apeasiB 3 BikapHMMM pOpMaMM Befie IO CTAHOB/ICHH:A
FeHeTUYHO OJHOPITHUX IOMYJIALIN, Y 30HaX KOHTAKTiB AKMX BMHUKAIOTD Ti6pyuaHi mocenenHs. Ii-
Opuamsanio y nboMy pasi cIifj po3yMiTu LIMPOKO: KOXKEH IPOAYKT CTaTEBOTO IIPOLECY € ribpup.
DopMyBaHHS UUTOT€HETUYHO AVMQEPeHIilOBaHNX pac Majo IPOITH Yepe3 OfHY 3 ABOX CUTYalIil,
KO>KHa B KijIbKa eTamis (Tabm. 1).

[Tepia Mofienb ependavae «HOPMaNbHICTh» ribpuau3anii Ta 6e3mnepepBHICTh eBOMOIITHNUX Psi-
MiB; [pyra — BUIIQJIKOBICTb ribpmamsanii BHACTIZOK «HEJOCKOHAIOCTI» i30/ALIHIX MeXaHi3MiB.
(ITpy ToMy «ZOCKOHATICTh» TIepefbadae AKICHY BiIMiHHICTb KaTeropii «Bu», SKiil IPUIUCYIOTH I0-
HATTA 130714111, BiJj «IIONyNALiA», AKi BIaCTUBa IAaHMIKCid, IPOTe TaKa BiMiHHICTb HE O4YeBUJHA:
Zagorodniuk 2001). O6upBi rinore3n MaloTh IIPaBO Ha KUTTA, IPOTe (aKTU Ta JIOTiKa CBigYaTh Ha
KOPUCTBD IlepInoi i3 Hux. MoxxmBa i Tpets rinoresa (mepia-npum), mo nepenbdadae NepBUHHICTD
«riOpUAHMX» 30H, IO 30eper/Iics K HACIiOK BUXiJHOI Oe3nepepBHOCTI IOMY/IALIN IPaBULY.

Tabnuys 1. VimosipHi erany popMyBaHHSA HOBMX XPOMOCOMHMX pac (3okpema B mexxax TTC y Spermophilus)
Table 1. Probable stages in the formation of new chromosome races (in particular within TTS in Spermophilus)

Eran craHoBneHHA | Mopens I: pudepentianis npasuy | Mopens I1: 6pyHbKyBanHs HOBUX GOpM
1: BuXifiHe mocwIaHHA — Buxignuit moniMopism npaBupy [NommpeHnH:a MiHIMBOCTI IO apeasny MpaBUAy Ta
4y, I[OHAJIMEHIIIe, B JI0TO JIOKAJIbHIN reorpadivne po3’egHaHHsI TOKaIbHUX popm
nepuepiitHiit mOmysnil
2: mepeyMoBa ITommpenna MiHIMBOCTI 110 apeany npaBupy XpOMOCOMHA MyTallisl B OCTPiBHil NOMy/IALIi,
nudepeHmianii Ta Iofablie reorpadiuyte pos’efHaHHS 10 Befie 1O PENpPOAyKTUBHOI 1307141111 HOBOI
JIOKa/IbHKX popM (HoBOYTBOpEHOI) popmm
3: MexaHi3M 3akpiieHHs BigMiHHOCTEI HUIsAXoM ¢ikcanii PosumpenHs apeany HOBOI (MyTaHTHOI) popmu
nudepennianii (ammidixanii) y momynAwii ocobnmusocreit Ta GOpMyBaHHA 30HM il KOHTAKTY 3 MaTepVH-
dopm, 1110 BigokpeMumacs CbKMM BUITIAZIOM
4: moBeJliHKa HOBUX BropunHa ribpuansaris HoBux Gpopm i3 YmockoHaneHHs i30/AITHNX MeXaHi3MiB BHa-
¢dopM y 30HI KOHTaKTy reorpadiqHo CyMDKHUMM (B T. 4. MaTe€pUH- CITIOK HM3bKOI XXUTTE3HATHOCTI TibpuyiB
cbknmu) popMamn
TrymadeHHs Tibpupis | BigHoB/IeHHA NaHMiKCii | Iopymenns isomAnii

Sk BUJHO 3 HaBefleHMX B TaONII CXeM, CK/IaloBi 000X Mopeseii 4acTo 36iraloTbcs, IpoTe Io-
CTiOBHICTB iX peaisanii, a, 0TXKe, 1 3HAYUMMICTb IX Y fudepeHuianii mpaBuay it GpopMyBaHHI HOBUX
dopwm. Tlepura mopenp 6asyerbcs Ha epBUHHOMY ToiMopdismi (abo itoro nommpenHi) no gude-
peHujianii reorpadgivHux ¢opM i mopanbUIOMy 3aKpill/IeHHi OKpeMMX BapiaHTiB, Apyra (pakTu4Ho
KJIaCMYHA) — Ha IIPOBifHiil posti MyTaLiil B i30/1bOBaHNUX IIOMY/IALIAX, HA OCHOBI AKUX POPMYIOTHCA
BiIMiHHOCTI Takux KpaitoBux ¢opm. BinmosinHo, i craryc «ribpugHux» 3a cyTTio popM Oyze pis-
HUM — Y IepIIiil Mofeti Ije BifmoBifaTnmMe cipo6am BiTHOBIEHHSA MTAHMIKCIi, y ApyTill — mopymreH-
HIO 1307111,

O6uzBi Mopeni KUTTE3aTHI, IPOTe KOPUCHICTh HOBUX MyTalliil (Mozmesnp 2) e Tpeba [0BeCTH,
no3ask nomiMopdism — Ije nepesipeni gobopom myrauii (Mmogens 1). [Tonap te, moniMopdism — 1e
nepeayciM HOpMaJbHUI CTaH MOMYJIALIN, @ He pe3yabrar ribpuansanii pisunux pac (mompu te, 1o
imei ribpuporeHe3y He JaOThb JOCIIFHMKAM CIOKOIO 3 yacis Jlomu: Lotsy 1918). ABTOp cCXMsi€ThCs 1O
HepIIoi MOJIei, @ TOMY 1 IO MO>K/IMBOCTEI IOfJa/IbIIOrO BUABJIEHHS HOMIMOPQi3My, LIIOHalIMeH e
B MapriHa/JIbHUX IONYIALiAX.
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3. InBasii Ta eKCIaHcil AK NIAX BUKOYTBOPEHHA

3.1. 3azanvHi NONONEHHA MA MEPMIHON02iA

[HBasuBHA MOJIE/Ib BUIOYyTBOPeHHs chopMynboBana aBropoM 2003 p. (Zagorodniuk 2003a). Ti
CYTb TOJIATA€ B TOMY, 110 CTAPTOBMM Me€XaHi3MOM IJbOTO TUITY BULOYTBOPEHHs € BCETIEHHS BUOY B
HOBI 17151 cebe yrpynoBaHHsA, eKocucTeMH i yrpynosanHs. To6to IosBa HOBOTO BUly IIOYMHAETHCA
3 BUOKpeMJIeHH «iHil[iaTMBHOI» mmomysAnii (a He GopMyBaHHS pefyKIiIHOTO 3a/MNIIKY pu ¢par-
MeHTallii mpaByuy) 3 MaTepMHCHKOI IOMYJIALII IPaBUAY i BXOJPKEHHS JI0T0 y HOBI s cebe exocuc-
TeMU 11 YTPYIIOBAaHHA, B AKNUX BiH aBTOMATMYHO CTa€ HOBUM ([ HuX) BupioM. Takmit HoBuit (i
I[UIX yITPYHOBaHb i €eKOCUCTEM) BUJ, YY>KOPIHNUII 1I0/J0 HUX BUJ, TOTPAIUIIE B aOCOMIOTHO HOBI 1A
cebe CTOCYHKU, TIOB A3aHi 3 pecypcaMy, KOHKYpeHTaMMI, XVDKaKaMU, TOLI0, MAa€ TPaHCPOPMYyBaTUCA
(8u003MiHUMUCA) Y CTPYKTYPi HAsSABHYX Ti/IBAIN Ta CUCTeMi eKOMOP(OIOTiYHIX B3AEMUH 3 CyMDXK-
HVMM BUJAMIU.

BracHe, THCK BCiX TakUX CYMDKHUX BUAIB (BK/IIOYHO 3 KOHKYPEHTaMM, XVDKaKaMU, >KepTBaMII,
IapasuTaMi Tolo) i € pakTopom 3MiH, sKi HalleBHO BifOYAyThCs B IIPOLeCi BXOJPKEHH 1{bOTO BULY
B HOBI [141 cebe yMoBM icHyBaHHA. To6TO, 3MiHU y BUIY-BCeTeHLA IIPOBOKYIOThCSA OTOUEHHAM (sKe
Tellep HOBe), 30KpeMa I CYMDKHMMIU BMUJaMy, SIKi TOUHO iHII, HDK y BUXigHOMY apearti, i ToMy 3mi-
HY MaloTh Micne. TyT Ba>KIMBO IaM sITaTH, 10 Y HE3MIHHMX eKOCUCTeMax i 3MiHM B momy/saniax (i
BUIOBMX O3HaKaX) paKTUIHO KOHCEPBYIOThCS, He BilOYBAIOTHCs, HATOMICTD Ipoxopes (Tabm. 2) ix
IIPOBOKYE.

BuxigHuM nocuiom B po3po0iii i€l MOJieti CTamo TBePIKEeHHsI OfTHOTO 3 MOIX BUMTENIB, akaj. B.
TomayeBcbKOTO, PO Te, IO B TeOJIOTiYHOMY JIITOINCI OTHO3HAYHO HOBI BUM 3aBXX/M 3 SABIIAIOTHCA
KpUnToreHHo. Ile Ba>xMBuit MOCUII, KNIt Ma€e cBo€ nosicieHHA (Zagorodniuk 2003a). 3BicHo, Bci
aBTOXTOHM JA€MOHCTPYIOTh BUK/IIOUHO a00 IepeBakHO (ineTHyHy eBOIolLio, 3 TpaHchopMariamm
OJIHUX BUJIiB OHVX POAiB B iHIIi (HaIpuKIaf, Bifomi y maneotepionoris minii Mimomys intermedius
> Arvicola amphibius: Rekovets 1990). ITpoTe Taka ¢ineTnyHa eBoIOLisA MOXKe CYIIPOBOIKYBATIC
€KCITaHCiAMM Ta iHBa3iAMM, 3aBAKM YOMY BIJ, PO3IIVPSE apeal, B HU3Li BUNIA/IKiB 3Mill[ye MeXi I10-
mMpeHHsA (IIpU CKOPOYEeHHI JaBHIX 30H HNOIIVPEHH:), ajle Y KOXXHOMY pasi 3’sIBJIAETbCA Y CKIafi HO-
BUX /151 ceOe perioHiB KpUIITOTeHHO, TOOTO Oe3 mornepeHbOoI iCTOpil, yMOBHO 3 «Hi3BiIK1» (3 TOUKM
30py Ha TAKCOHOMIUHY CTPYKTYPY BiIOBiTHOTrO (payHiCTMYHOrO KOMIIIEKCY Ta JIOT0 TOCTiTHNKIB).

Kpunrorenna nossa (Bif rp. kriptos — IpUXOBAHUI, TAEMHNIL; genesis — MOXOMPKEHHA) [BUIY
y cKafii perionanpHoi dayHu / GpayHiCTMIHOro KOMIUIEKCY] — Lie i € iHBa3ia abo ekcraHcis, B Tep-
MiHax majeoHTONOriB — mpoxopes (muB. Tabm. 2). IIpo Taki Buay (popmu, nomynAwii) FOCTiTHUKN

Tabnuys 2. Tepminu, IOB’A3aHi 3 ONMCOM HENUMKTIYHIX BCeTleHb BUIB B HOBi reorpadivni apeann
Table 2. Terms related to the description of non-cyclical migrations of species to new geographic ranges

Tepmin | Trymauennsa | OcobmuBicTh

ITpoxopes  IIpoxopes, abo dineTnuHa Mirpanis (Bif rpew. prochoresis — npocyBaH- IlepeBaXkHO MOHATTAM
HSI) — «IIOCTYIOBA 3MiHa 00/1aCTi IOIIMPEHH: BUAY a00 POAY B Yaci, 10  OIepyIOTh Y Ia/leOHTOMOTii
Mipi pO3BUTKY TaKCOHa Ta 3MiH MeX JI0ro ImoumpeHHsA» (Bikinenia). Y  Ta icropuyniit 6ioreorpadii;
PpO3yMiHHI ITa7IEOHTOIOTIB IPOXOpe3 — 1€ Mirpallisl y TpMBajOMy 4aci I  HepiJiKo B PO3yMiHHi 3MillleHHA
MIpOCTOpi, cTpaTurpadivxa. apeajiiB

Excmancia ~ ExcmaHcis, a60 poscenieHH: (Biff /I1aT. expansio — po3LIMPEHHS, Y pisHux mipunax, 4acto
POSIIOBCIOIKEHHS ); «IOLIMPEHHS AKOTO-HeOyb ABMINA, IIPOLECY i TPV OIMCi IOCTYIOBUX 3MiH
T. iH. 3a moyatkoBi Mexxi» (CYM). [Tpu BUBYEHHI Yy>KOPiAHUX BUAIB Cy4aCHMX apealiB, 30KpeMa it
PO3PI3HAIOTD €TaNM eKCIAHCII: IePBMHHE IPOHMKHEHHS, PO3CE/IEHHA B BHAC/II/IOK aHTPOIIOr€HHMX JIiif
HOBOMY apeaJli, HaTypaJiisallio.

IuBasia TuBasis, abo BroprueHHs (Bij naT. invasio «HaBaia, Hama») — BCe- Y pisHMX Mipuax, 3BU4aiHO

JIeHHs BUALY B CyMDKHI 6ioMu, B HOBI /151 ce6e apeany; «yTOPrHEHHS B
AKY-HeOYIb MiCIeBiCTb He XapaKTepHOTO Ji1A Hei BUly TBapyH, POCIIMH»
(CYM; onte 3 TpbOX 3HAY€EHD).

TIpY ONMCi MIBUAKUX 3MiHY,
BJCEJIEHD 32 MEXXi IIPUPOJIHUX
apeaiB

* ABTOp IIPOIIOHYE Ji/IA PO3Pi3HEHHS TeMIIB eKCIIaHCilt Ta iHBasiit (Zagorodniuk 2006) ouiHoBaTy eKcHaHcil nepio-
IaMu, 110 CypO3MipHi BeMKMM HOIY/IALIHUX IMK/IaM i CyIIPOBOKYIOTCSA MIEBHIMU afallTalisiMu, 30KpeMa it ¢pop-
MYBaHHAM reorpadiqHoi MiHIMBOCTI, HATOMICTb iHBa3isi — Hepece/IeHHA MO CYTi B MeXKaxX OJHOTO HMOKOJIHHA abo i1
OJJHOTO CE30HY UM PENPOAYKTUBHOTO LIVKITY.
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Ka)XXYTb SIK IIPO @/UIOXTOHHI, TOOTO MpUITIIIi «330BHi», 3 iHIINX, CYMDKHIX a00 BigfjaneHnx, mpore
BifoMux joc/ifiHuKaM (payH, KOMIUIEKCiB, perioHiB. 3BiCHO, AKIIO 3 iHIIMX perioHiB Taki popmu He
BiZIoMi, TO BXKMBAIOTb Oi/IbIII HEMITPaTbHMUII TePMiH «KPUITOTeHHMII», TOOTO 3 HEBiJOMOTro IXKepera,
KOMIUTeKCy Ta (ab60) 6e3 YKOHUX CIIiJIiB J10TO mornepefHboi icTOpii a60 ysABIEeHb PO LUIAXK IPO-
HUKHEHHS.

3.2. Aémoxmonu 1i anoxmonu Kpizv npusmy HOHAMMms; 610

Te, mo Oynb-sAKuUit BUA AB/IsA€ COOO0I0 LIOHAJIMEHIIE MOMY/IALII0 3 BiJIIOBITHNM HellepepBHUM
POIOBOMIOM, 3aCBiYY€E MOCTYIIOBICTh €BOMIOLIMHNX 3MiH B MeXXax IOIY/ALIL, 1 aHa/i3 TaKuX 3MiH
(30KpeMa B Teo/IOriYHOMY Yaci) He3MiHHO ITOKaKe BifICYTHICTb KapAVHAIbHNX 3MiH y Oyb-AKiit ¢i-
JeTVYHil NiHii. Y Hac He Moxe 6yTI sIKOiCh TOUKM (binoreHesy, B AKiit MOXKHaA OY/10 611 TOBOPUTH, 1[0
Bup Aus beus nopopus Buj Aus ceus.

B ycix Bumajikax, «CIocTepiratou» BIj B OJHIil TOYLi (B OZHOMY (ayHIiCTUYHOMY KOMIUIEKCI),
MM MOKEMO JIMILE IIPUITYCKATH, 10 B AKINMCh iHIIIV TOYL BiH 3MIHMBCA, IIPU TOMY Ti 3MIiHM € CYT-
TEBUM i 32 IEBHUX YMOB MOXKYTb OyTV BM3HaHI 3a 03HaKM HOBOro BuAy. OcobmmBo fobpe Iie Bu-
ITHO IIpY 3HAYHil reorpadivyHiit MiHIMBOCTI, @ HA/ITO IPY Ki/IbIIEeBUX apeasax, KON KpaiHi popmu
B MICIIfIX CXO>KeHHs BefyTh cebe sK pisHi Buay. [Io 0CTaHHBOTO BEpHEMOCH Jjajli, a TYT BaXX/IMBO
3a3HAYUTH, 110 eBOJIIOLisA (iCHYBaHH:) BUAY B OHOMY yIPYIOBaHHI (KOMIUIEKCi) He [Jae OUeBU/JHIX
3MiH. IIpoTe cKIaf KOMIIIEKCIB 3MIHIOETBCA, i 3 4aCOM B yCiX KOMIUIEKCAX, 110 aHAJIi3YIOTbCA, Bifi-
OyBaeTbCs 3HAYHA POTAL[isl BULIOBOTO CKIAfY.

Ab6comrotHa 6inbIIicTh 06HOB TOKaIbHOI 260 perioHanbHOI GayHu (i pakTUUHO BCi OFHO3HAYHI
ix 06HOBM) — Ile MOsIBa A/IOXTOHIB BHAC/II/JOK IXHBOTO BCe/IeHHA (IIPOXOpe3y) 3 CYMDKHUX perioHiB.
Ile oueByuaHmit i fo6pe Bimomuit ¢pakt. To6TO KpUIITOreHHI BUAM B TeONOTiYHOMY JIITOINCI Ta BU-
Au-iHBaligepy B CydacHii 6ioTi — 1ie i € peHomer nosieu Ho8uUx 6u0i6. SIKIIO BUBAKEHO TOANBUTIUC
Ha Tofi6HI GaKTy, TO MM MAaEMO BUSHATM, IO BCi «HOBi» IO CYTi € NpUIIIIMMY, TOOTO BUAAMI,
AKi 3’ABMINCS AK HOBI i 1A Hac (BUA B THOceosIorii), i Ayt MicueBoi 6ioTu (Buj B yrpyHoOBaHHi).
«HoBi» — momnpu Te, 110 iXHA «HOBiCTb» BiTHOCHO MaTEpMHCBHKOI MOMY/IALIl He € OHO3HAYHOIO i
HAIleBHO TAKOIO CIIOYATKY il He MOXKe OYTH: y BUIIA/IKy iHBa3ii My MaeMo jMiie KOIilo TeHOPOHY
«iHiiaTMBHOI» MOMYIIAL(i, i TOMY Iie IO CYTi Ta camMa IOMY/IALIA — fAK B TOYl|i BUCE/IEHHs, TaK i B
TOYILli BCe/leHHs1. AJle IeBHi 3MiHM Bce X Bifi0yBaoThcs, 1 iX posrasHyTo gani. OToxe Hala rinmoresa
HOJIATA€E B TOMY, 110 (POPMYBaHHS HOBOTO BiOYBAa€TbCs B MPOLIECi BUCETEHHA-BCEIEHHS, TOOTO y
Ipoueci iHBasii, mepexojy «CTaporo» BUAY B HOBi [/I1 HbOTO YTPYIIOBAHHA.

Haitnommpenia 3 Mopeneil BULOYTBOPEHHS — a/IONaTPMYHA — BU3HAE IPOBiJHY pOJIb Teorpa-
¢iuHoi MiHIMBOCTI Ta MOfa/IbIIO] cerMeHTAallil ONYJIALi Ha 130/71bOBaHi Py, AKi HAKOINYYIOTh
MopdororiuHi Ta ekosoriuHi BigMiHHOCTI i BpemuTi (y pasi 3ycTpiui) He po3mi3HAIOTb OfHA OJHY,
T06TO HaOyBaIOTh pernpopyKTUBHOI i3o/anil (Mayr 1970). Lle — BusHaHmit uuiax pudepeHmiarii
HOMYJIALLI, 10 Befie o GopMyBaHH:A reorpadivamx GopM HaliBBUAOBOTrO paHry (anosuan). [lo mo-
RiOHVX He3HAYHMX BiMIHHOCTeII Befie i PO3BUTOK IIOMY/IALIN y Yaci, TOOTO B JiHIAX (XpOHOBU/AM).
B o60x Bunajkax 4iTkicTb BifMiHHOCTeIT (200 ysB/IEHHS PO BiIMIHHOCTI) GOPMYETbCS TiIIBKM IPU
BUMUPAHHI IPOMDKHUX GOpM a00 BiICYyTHOCTI y HOCTIZHMKIB IaHUX PO HUX. ABTOPOM 3aIIpOIIo-
HOBaHO MOJIe/b, 1110 Nepefdadae 3MiHy MOMYJIALI OHOYACHO Yy IpOCTOpi 11 Yaci, To6To 3a oboma
UMM KOMIIOHEHTaMN.

SIK1j0 Moy ALl 3MiHIOIOTHCSA IIOCTYIIOBO, @ «XOPOIIi» BUAY 3 AB/IAIOTbCS PANTOBO, TO: 06, KOMU
i 3a AKux ymoe 6oHu cmaroms maxumu? Yu filficHO BOHU «BUFOYTBOPIOIOTbCA»? IKIO Ha BUXOA] 3
OJIHI€T CHCTeMM BOHM 3a/IMIIAIOTBCS CaMMMI 00010, @ B iHIIY IPUXOAATh HOBUMM, TO IO € BULIO-
yTrBOpeHHAM? YnM He cam nepexin? Mopenb noOynoBaHa Ha TOMY, 1[0 «XOPOILi BUAN» 3 ABJIAIOTHCS
B KPUIITOT€HHO, TOOTO BHAC/II/IOK PO3CeIeHHS i3 CYMDKHUX PETiOHiB.

[Toni6Ha MOZENTb «KPUIITOTEHHOI» IIOSABY BUAIIB Y CTPATUrPadivyHNX PEKOHCTPYKIIAX PO3ITIAHYTA
A. MasneeBoro mopao rpusyHiB migpopuun Arvicolinae — BaxmBoi y cTparurpadii aHTponoreny
[Taneapktuky rpynu ccasnis (Maleeva 1976); Ha mpakTuili 1ie IPOJEMOHCTPOBAHO B AETAIAX /LA
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Tpu6u Lagurini, B icTopil SIKMX sIBHO Ma/iy MiClie Ca/IbTalliiiHi Ipoljec — IOsiBa y CKIajii perioHanb-
HUX (ayH HOBMX BUJIB, BK/TIOUHO 3 «XpOHO/MOriyHMMM» inBasismu (Rekovets 1994: 90-98).

OueBMAHO, 1II0 B OCHOBi — HELMK/IYHA Mirpais, He OB A3aHa 3 PEeIpPOAYKIli€l, KOPMOLOOy-
BaHHAM Ta iHIIVIMY 0COOIMBOCTAMMY MOMY/IALTHOI HOBEAiHKY, BiiIOBI/JHO 1O IPOCTOPOBO-4aCOBOI
AMHAMiKM pecypciB un ¢akTopi cepemopuina. CTabibHi B — O3HAKa CTabIIBHUX €KOCUCTEM
(Zagorodniuk 2001), i Buay 3MiHIOIOTbCSA TIpY 3MiHI yMOB. BifnosigHo, Benyki 3minn Bupis (Bujo-
3MiHM) CTAIOTbCS P BEMKNUX 3MiHaX yMOB, TOOTO IIpYU 3MiHi yIpyIOBaHb, 1[0 MOXXJIMBO 3 OIJIARY
Ha KOHCePBATMUBHICTh eKOMOPQOJIOTil He IIpM 3MiHi Hilll, a TPV 3HAXOfKeHHi O/IM3bKIUX Hilll B CYMiX-
HIX OioMax.

Y npomy npoteci € aBi ckragosi. Ilepura — B Tepminax iHBasuBHOI 6iosmorii (ekomorii) — MoXx-
NMBICTh BXOJPKEHHs IeBHOI ONY/IALI (BUAY SIK eKOMOPQOIOTiYHOTO THUITY) Y HOBI /IS Hel yrpyro-
BaHHA (a 110 CyTi il perioHn) € maHcoM gocArTu ycimixy. Ieit ycnix mosnsrae y 36ipleHHi KiTbKocTi
KOHTPOJIbOBAHOTO PeCypCy, IpU TOMY 3a MeXXaMJi MaTepMHCbKOI MONY/IALil, TOOTO He BIUIMBAIOYM
Ha 11 ;06po6yT (Mooney & Cleland 2001; Parker et al. 1999). Inmummu cnoBamn, GopMyBaHHS CTaHY
6i0/10Ti9YHOTO IPOrpecy CTAETHCS 3a MeXaMU MaTePUHCHKOI MOMY/IAL{I i y reHeTUYHOMY BifipMBi Bif
Hel, IIIIXOM KOJIOHi3aIlii.

ITo-gpyre, BaXXK/IMBO PO3Pi3HATH HOSABY HOBOTO BYU/Y B YIPpyIOBaHHi (perioi) ta y 6ioTi B 1ino-
my®. [TosiBa HOBOTO BU/y B YIPyIOBaHHi ((ayHiCTMYHOMY KOMIUIEKCi) — OYeBMJIHA I OTHO3HAYHO
Baroma Iopis i o dayuu, i s gocnigauka. To6To, MaEMO NOSIBY By HOMIHa/IbHOTO Ta BUAY AK
YjleHa yrpynoBaHHs. Takuit Bug — abcomoTHa peanbHicTb (Zagorodniuk 2001). Ik HeogHOpPa3oBO
II0OKa3aHo, CaMe y CTPYKTYpi YIPyIOBaHHS BUJ i € pea/lbHICTIO, TOOTO KO/ BiH BU3HAYAETHCS de-
pes iHuI BUy 1bOTO yrpynoBaHH:A (OZHOBMMIpHUI BUJ), I103a IPOCcTOpOM i yacoM (Zagorodniuk
2019a, 2020). Lleit ctaTyc BUAY BifIOBifae MOHATTAM «BUAY B €KOJIOTil» Ta «BUAY y ¢ayHicTuIi»
(To6TO y CKJIajii HEBHUX yIPYHOBaHb a00 MEeBHMX peTiOHa/IbHUX 6i0T).

Icuye Hu3Ka QakropiB, fAKi 3abe3nedyoTh ycIix iHBas3iif i 3arazom BTOprHEHHA HOBMX BUJIB
(Schwartz et al. 1993; Mooney & Cleland 2001). Oxpim o4eBugHNX (HaKTOPiB pyiHALI IpUpPOTHUX
6ap’epiB, BXIMBNMMU Y MiCIIAX iHBas3il GpakTopamu €: 1) mopylieHHs HATUBHOI CTPYKTYypu bioreo-
1LIeHO3iB (YrpynoBaHb) Ta BCETIEHHA HOBMX BMUIB II0 MePeXi MOPYLIeHNX 6i0ToIax, AKi BUCTYNAITh
JI0T0 €KOKOPUIOpaMI; 2) MOXK/IMBICTb 3HAYHOTO POCTY YMCEIBHOCTI Ta PO3LIMPEHHS apeany Kojlo-
HiCTa 3aBJAKM 3aXOIJIEHHIO HMM HOBUX PECYPCIB B YMOBAX BiJJCYTHOCTI YCTa/JIeHUX €KOCUCTEMHIUX
3B’sA3KiB 3 abopureHaMn (XvKaku, MapasuTi, KOHKypeHTM); 3) YCIIIIHICTD BCEJIEHHA Ha HOBi JIi-
JITHKM BUAIB 31 CK/Iafly pOAMHHMX 0 aDOPUTeHIB TPy — YacTO 3 TUX CaMuX ab0 61M3bKMX POAIiB Ta
pOnyH.

3.3. Ineasis Ak exocucmemua mymauis

InBasia Bege 1o popMyBaHHA HOBOI reorpadivHoi nomynALii, i moganpuI creHapii I po3BUTKY
MOXXYTb OyTH pisHMMU: Iy/IbCallis apeany, BUMUPaHH:A, GOPMYBaHHS HOBOTO IOCe/IeHH:A. Po3rs-
HeMO Bepcilo i3 popMyBaHHAM HOBOTO IoceeHH: (reorpagivHoi momynAnii), ike 03Ha4Yae Mo CyTi
HOsABY HOBOTO TaKCOHY, HOBOTO fIK /I YTPYIIOBAaHHA, TaK i JOCHiAHUKIB yrpynosans’. Taki Buan
mobpe BiIMiHHI Biff mpefcTaBHUKIB MiCIieBOI Q)ayHM. [TosiBa aZiBEHTUCTA € OUCBUOHOIO HHOBAUIEID
0715 47leHi8 YepynoeaHHs;, Xoda IJIsl MaTepMHCbKOI MOMY/IALii i 6aTbKiBCbKOTrO YrpyloBaHHSA BiH €
3BMYAHMM MapriHazoM, 1[0 BUIIIOB 33 MEXIi IIPUPOIHOTO apeay Ta PiJHOrO yrpylnoBaHHA.

Y cknagi cTabiNbHUX MaTePUHCHKUX MOMY/IALIHIX CUCTeM B IEPBUHHOMY apeasi BUJ, € BUCOKO
3a0ydepr30BaHO0 CUCTEMOI (IuB. faji «amItidikaliiiHa KOHIENiA» ), 6yab-sAKa TOKaabHA MOMY-
JIALA SIKOTO 3aKOHCEPBOBAHA B CHUCTeMi MIHIMBOCTI CyMbKHUX momynanin (Zagorodniuk 2004a)
i 3maTHA MM BapilOBaTH BIACHY YMCENbHICTD BifJIIOBiTHO 10 06CATY KOHTPOIBLOBAHOTO PeCcypcy

6 SIcHo, 110 iHBa3il — Iie perioHanpHe sIBUIIE, KITBKICTD XKe i0YNX BU/IB Ha piBHI 6iocdepn He3MmiHHA.
7 ITosiBy HOBOTO /151 pEriOHY BUAY JIETKO peecTpyIoTh i mameontonoru (Topachevsky et al. 1998), i HeonTOMOTN
(Sokur 1961; Zagorodniuk 2006). HatomicTs, TpaHcdopMmanito abopureHa BUABUTY HaKTUIHO HEMOXK/IMBO.
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(sensu Rasnitsyn 1988). 3pyumtn 6ydepusoBany cucteMy MOXKe JIMIIe CyTTEBA 3MiHa OpraHizaii
6iocucreMn, 1o CyTi MyTallifl, ajie He T€HHA, a EKOCUCTEMHA.

Takoro MyTarieo i € iHBasis, TO6TO MPOPUB BUAY KPi3b NMPOCTIp, Kpi3b /iKY epeKTy 3acHO-
BHIIKA, BCEJICHH:A B HOBi apeasiy, BUXIiJl Ha HOBi pecypcu i BXOIKEHHA B HOBY CHCTeMy 6iOTHYHMX
B3aeMuH. []e Moxxe cTarTyca npu pyiHanii 6ap’epis, a TOTOBHe, IPY BMHUKHEHHI HeCTabi/IbHUX CTa-
HiB B €KOCHCTEMIi-pelnIIienTi. BUm-aiBEHTUCT Ma€e 0YeBUIHI lepeBar: BiH OTPUMYE HOBI pecypcu,
He 3HA€ «IIPaBWI I'PpU» (XVDKAKY, XKEePTBYU, XBOpoOU, KOHKypeHTH). Bee 1ie ctae pakTopoM HOBUX i
CYTTEBUX 3MiH — SIK caMol mony/sLii (aBTop HasuBae Iie «iHiliaTUBHOIO MOMY/IALIE0»), TaK i 6io-
TUYHOTO YIPYTIOBaHHs, B AKe TaKa MONY/IALid MOTpanIa. 3aayIIalodlch YaCTUHOK MaTepUHCbKOI
HOMY/IAL{i (TMM CaMMM CMHI'aMeOHOM, TIPOTe OTPUMABIIN 110 CYTi MUTTEBY i30/1411il0), BOHA Ha HO-
BOMY MiCIIi TOCTYTIOBO IEPEXOANTD i3 HECTAOiTBHOTO CTATYCY «eBOMIOLIIHMIT BUfl» y cTabimizoBa-
HUI CTATyC «€KOBUJ».

Otxe, HOBUII BUf, (I10TO TI0SIBA) MOXKe PO3IVIANATICA SAK exocucmemHa mymauis. [IoHATTS «My-
Tallisl» BUKOPUCTOBYETHCS TYT Y IIMPOKOMY 3HaYeHHi: sIK MUTTEBA 3MiHa 6i0CUCTeMM, Y HALLIOMY BU-
HajKy — yrpynosanHs. Taki MyTauii, fK i reHHI, He € HelTPaJIbHIMY, i [T BCiX J0Ope TOCTiIKeHNX
BUIIAJIKiB IIOKAa3aHO, L0 I0sIBA aJlBEHTUCTA Befie /IO MOTipLIeHHs CTAaHy HMOMYJIALiil abOpUTreHHIX
BupiB (Parker et al. 1999; Zagorodniuk 2006 Ta in.).

I3 camor0 «iHiliaTMBHOW» MONY/ALIIE B HOBOMY apeaji HiYoro IMpMHLUIIOBO HOBOTO HE Bifi-
OyBaeTbCcA: BOHA He MA€ MOTUBIB BiOKpeMUTHUCS («BULOYTBOPUTUCH») UM «YLOCKOHAIUTI» CBOI
isonswiitai mexanismu (3aropopuiok 2003). Ii GopMyBaHHS CTA€ThCA y TPHOX TUIIOBMX BUIATKAX:
1) mpu moripiIeHHi YMOB iCHYBaHHA B Me)XaX II€PBUHHOTO apeany (BUCeIeHHA BHACTITOK IIOLIYKY
pecypciB Ta CXOBUIL, HAIMIPHOTO IpeCy XVDKALTBa); 2) IIpU 3HUKHEHHI IpupojHux 6ap’epis, 110
00MeXXYIOTb IePBUHHMIT apeas (Hapasi Ie i1 aHTPONIOreHHi TPAaHCIOPTHI KOPUAOPK); 3) IIpU MOCTY-
IIOBOMY PO3IIMpPEHH] MeX cepefjoBNUINa iCHYBaHHSA MOMy/ALil (BKIIOYHO 3i 3MiHaMV MeX IPUPOJ-
HUX 30H BHAC/TiIOK 3MiH K/IiMaTy ToI110). B ycix Bunagkax HeoOXifjHUMM YMOBaMM € JBi: MirpamiitHa
3JaTHICTb OCOOVH i HasABHICTb BIIbHMX €KOHIII y THX 6ioMax, B fAKi Jifie po3celleHHs KomoHicTas.

[Topasnpina oI HOBOYTBOPEHOI IMOMY/IALI 3a/eXXaTMe Bif 6araTbox YMHHMUKIB, IPOTE B KOXK-
HOMY pa3i Mu MaeMO (DaKT IIOABU HO6020 071 pezioHy 6udy. Uu cTaHe BiH Ho6uUM 071 Giomu 3aranom,
3ajIe)kaTyIMe BiJi J10TO MOJA/IBIIOrO TeHeTUYHOTO OOMIHY 3 MaTepMHCHKOIO MOMY/IALII€I0, IIBUAKOCTI
Mop¢oIOoTiuHOI eBOIIOLiI Ta Yacy i30/A1il, YIPOJOBX AKOI ITMMe HaKOIMYEeHH: BifIMiHHOCTeI Bif
MaTepuMHCbKOTO BUY. AHanoriuHi (cuMeTpuyHi) 3MiHM 0COOMMBOCTE T MOXKYTh MTY i B MaTepuH-
CbKiif mOmyALjil, a MOX/INBE i1 3HUKHEHHA reorpadivHo MpoMbKHNX (HopM, IO IpK3Befe JO «KIIa-
CUYHOI» AVBEPreHTHOI eBomoLii. IHBasuBHA Mofenb y ¢inoreHeTnyHin inTeprperanii Moxxe 6yTn
acoliiioBaHa 3 Mopdorunom «onyHuin» (tuny Opuntia insularis). Taka Mofieb OfHAKOBO MiAXOAUTD
i i GicexcyanbHUX MOMY/ALiN XpeOeTHNX, i /11 BereTaTMBHMX JIiHill POCIVH, i IS K/IOHIB Hali-
NPOCTIlINX.

3.4. Llenmpu 6udosozo 6azamcmea

LleHTpy BUmOBOro 6araTcTBa — 0COOMMBO 3arajIkoBa TeMa, KI0Y [0 AKOI MOXKe JIeKaT! depes
inBasuBHY Mogienb. IToBHI «koa pac», foOpe omycaHi I MMpOKoapeanbHUX BUAIB nTaxis (Mayr
1970), € 0O4eBUAHNM pPe3yIbTaTOM IIPOCTOPOBOI AndepeHIiialii momysLiii OZHOrO BUAY, sKa BU-
HUKa€e BHACTIIOK cepil itoro iHBasiit B HOBi apeanu (puc. 4). Vioro BepuinHoio € iHBasis kpaitopux
MOMYJLALN paBy/ly B apeasy OfjHa OiHOI. I TyT MU Ma€eMO Tak caMo iHBasMBHMII ITpoIiecC i IPUPOZ-
HMII TECT Ha BUJIOBICTb — SIK Yepe3 yrpyNoBaHHs, TaK i 4epes3 CUMIIATPiio 3 CeCTPUHCHKOIO0 POpMOI0.

BrnacHe, yenmpu 61006020 b6azamcmea pody HAMIPOCTilIe MOXKHA ITOSCHUTY CaMe BTOPUHHIIMU
BCETIEHHAMM OfHi€l a60 KilbKOX KpaloBUX (OpPM OFHOTO IOJITUITHOTO BMAY, IO BMOKPEMINCA
BHACJIJIOK iHBa3ill y CyMDXKHI perionu, B apeaa MaTepUHCbKOTo BUAY (IipaBuay) abo B apeas OJHOTO 3
JI0TO CeCTPMHCHKMX BUAIB (puc. 5). OueBUHO, 1110, HOIPYU PUSUKYM KOHKYPeHIil abo 1 ribpuansarii

8 IcHye BeMYesHa Ki/IbKiCTb IITYYHUX CUTYaNiil, HAATO 3 IHTPOLYKIiAMI rOCIIOAaPChKO-KOPUCHIX BUIIB.
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Fig. 4. Relations between the concepts of population,
old species (A), and new species (B) at different phases
of speciation: in time (top) and in space (bottom). A
species is a morphotype that is stabilized in time or
space; instead, the population is continuous in time
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Fig. 5. Model of spatial distribution of genus and its
species: protospecies A+B and its two allospecies—
species A and species B. The zone of high taxonomic
capacity of the environment for the genus is, most
likely, the range of the protospecies.

and space.

3 cecTpuHCbKIMH (260 MaTeprHCbKOI0) popmamu, popmyBaru gudepeHIiitoBaHi cyOHiIli HareBHO
edekTUBHIIlIe B 30Hi ONTUMYMY MaTepMHCBKOro BUAY. I came ToMy iHBa3MBHI crenianii MoXxyTb 3a-
BEPLIYBATUCA LIMK/IIYHMMY BCENEHHAMI Ma/luX BUJIB y IIEpBMHHUII apeaJl, O YMOB SIKOTO y HUX €
6a30Bi agamnranii.

@®opMyBaHHA TAKCOHOMIYHOTO VIIi/IbHEHHA B MaTePUHCBKUX apeasiaX 3aKOHOMipHO Ma€ BeCTHU
no pudepenuianii pogooi Hilli, IKa B 30Hi pOJIOBOTO ONTUMYMY € BiTHOCHO (HaliOiIbIII) IIMPOKOIO
HOpPIiBHAHO i3 30HaMM po3celieHHA popy. I ToMy BoHa Moxke OyTu mopineHa Ha cyOHimi Bigmosiz-
HO JI0 IPYHLMITY «II1i/IbHOI ynakoBku» (MacArthur 1955). Taka Mofenb IpsIMO BUIUIVBAE 3 aMIUIi-
¢ikaniaol koHnenuii BuAgy (Zagorodniuk 2001, 2004a) Ta iHBa3MBHOI TiOTe3M BUIOYTBOPEHHSA
(Zagorodniuk 2003a): npasuy ammmidikyerbcs ax 10 OpyHbKYBaHHA JOYipHIX popM, mo popmy-
I0TbCsA BHACTIOK iHBa3iil y cyMiKHi 6ioreomeHosy, mpore BTOPMHHA iX iHBasif iijie IepeBaKHO B
30HY IEPBMHHOTO apeayy pony (AuB. puc. 5).

3.5. Peiimunz ma memnu 3miH nonynsuiii 6 npoueci 6u00ymeopeHHs

3ara/IbHOBM3HAHVMM O3HAaKaMM BUAY € Tpiajja «<MOP(POTUII-TeHOTUII-TEOTUII» AK BiIIOBiTHMK
Tpiagu «Mopdoorig-reHeTMKa—apeanorisg». BaxaMBo K0 1bOTo ZOAATH TAKOXK €KOHIIly Ta Mirpa-
iitHy 3gaTHicTb. O4eBUIHO, IO BOHM I MAIOTh 3MiHIOBAaTUCA («BUJO3MiHIOBATHCA») IpK HOpMYy-
BaHHI HOBOTO BuAty. [IpoTe He 3aB>X/u ixHi 3MiHM BiffOyBalOTbCS OJTHOYACHO YV B OJHAKOBYUX MAaCII-
Tabax.

o mpocrime 3mianTN? Bignosigb omHa: Te, 110 He BMMArae MyTalill (Ki 3BMYAHO € «ILKifI-
MUBUMM»?) 1 IO He € CHaJKOBUM (Bif 4Oro MO>KHa BifMoBUTHCs). To6TO apearn. [lo meBHOI Mipu 1ie

9 BUXOAYM 3 TOTO, 1110 (OPMYBAHHS BUAY — TAKOX MYTalist (eKOCHCTEMHA), I0SIBAa HOBOTO BUAY Y CKIafi
[IEBHOTO YTPYIIOBAaHHs MOXKe Oy TH «IIKifnBowoo». CydacHi cO30/I0Ti4Hi KOHIEMIil caMe TaK pO3I/LAKAIOTH afi-
BEHTUBHY 0I0OTy: OXOPOHHUII CTAaTyC HAJJA€ThCA BUJjAaM B Me)kax ix npupopnux apeanis (MCOII) i 3a bepHcs-
KOI0O KOHBEHIII€I0 BCi afIBEHTVBHI BUIY BUSHAIOTHCA WIKIVIMBUMM i IiJIATA0OTh BUKOPiHEHHIO.

165

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2021 « Tom 21



Moxke OyTH i Mopdororis, a came Ta il YacTMHA, [0 TOPKAETHCA FeTePOXPOHili, TOOTO 3MiH Mopdo-
reHe3y 3a BiicyTHOCTI 3MiH reHeTnyHux (Wayne 1986).

Mo>kn1Bi 3MiHM 6107IOTiYHMX 0COOIMBOCTEI TOMYJIALIN B IpoLieci BUoyTBOpeHH:!? y3aranpHe-
HO B Tabmuui (Tabs1. 3), Ke HaBefi