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abstract

The paper presents selected pages from the biography and sci-
entific activity of the world-famous geologist Oleksandr Lagorio
(1852-1944). The formation of the Lagorios scientific views in
the universities of Dorpt (now Tartu, Estonia) and Warsaw (now
Poland) are shown. In the latter, a wide profiled scientific school
of the scientist was formed, including synthetic geology (experi-
mental mineralogy and petrography)—the most well-known rep-
resentative of which was the Polish scientist Jozef Morozewicz,
crystallography (Georg Wulft), and applied and theoretical geo-
logy (Dmytro M. Sobolev). First published is the letter to V. I. Ver-
nadsky (dated to 30 December 1893) with a request to provide
care for his students. The information presented provides further
details to the biography of all those mentioned in the letter. Lago-
rio studied the processes of magma differentiation—Lagorio’s rule
is now well-known in petrography. His research laid foundation
for the physicochemical direction in petrography. In the Crimea,
in various years between 1877 and 1897, the scientist studied the
outcrops of igneous rocks considering their active influence on
the formation of the relief. His theoretical views on the relations
between igneous rocks and tectonics remain relevant until these
days. All outcrops of igneous rocks were attributed to one mag-
matic centre, and the scientist estimated their age as Upper Juras-
sic-Lower Cretaceous. In the Crimea, the scientist first discovered
granites, schists, the rock taurit, the mineral natrolite, etc. Details
of the scientist’s excursion to Kara-Dag (published in French),
which took place in September 1897, with participants of the VII
International Geological Congress are presented: it was the first
presentation of geological objects as an open-air museum to the
scientific community. During the excursion, the scientist drew
particular attention to a picturesque, large and majestic dyke. In
the scientific literature and toponymy of the early 20th century,
the dyke was called Lagorio’s Wall as a tribute to the outstanding
geologist, native and researcher of the Crimea, whose scientific
ideas continue to fascinate researchers. Details of an excursion to
the Crimean Mountains also led by Oleksandr Lagorio are briefly
described. The two excursions laid the foundation of international
scientific tourism to the Crimea. The scientist’s views on the age of
igneous rocks were confirmed by other domestic researchers and
have been further developed in geological science.

© 2024 The author(s); 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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Crina Jlaropio B Kpumy: cTopiHKM HayKOBO1 JisIIbHOCTI
reonora Onekcanpgpa /laropio

IMutpo MuxaneHok

Pesrome. Crarts BuCBiT/IIOE BUOpaHi cTopinky 6iorpadii i HayKoBoi Ais/IBHOCTI BCeCBITHBOBITOMOIO I'eo-
nora Onexcanpgpa Jlaropio (1852-1944). Ilokasano ¢popMyBaHHA HayKOBUX IOI/IAAIB y JepHTCbKOMY Ta
BapuraBcbkoMy yHiBepcuTeTax. B octanHBOMY cpopMyBaIacs mmpoKonpodibHa HayKoBa IIKO/IA BYEHO-
ro: CUHTeTUKIB (eKcIepyMeHTaIbHa MiHepasorif i merporpadis), HalBifOMILINM IPeACTaBHUKOM I[bOTO
HaNpsAMKY OYB BUAaTHMII IOMbChKil BueHuit 103ed Moposesny; xpucranorpadii (10. B. Bynpd) ta npu-
KmapHoi i Teopernynoi reonorii (JI. M. Cob6ones). Buepure omy6nikoBano Tekcr nucra (Big 30.12.1893)
mo B. I. BepHancpKoro 3 mpoxXaHHAM MOZOATH PO CBOIX yuHiB. BucsitieHa indopmanis Hajae [OFATKOBI
6iorpadiuni MaTepianm 1o Bcix, 3rafaHux y mucti oci6. Buennii BuBuaB npouecu audepeHuianii Marmm —
y nerporpadii Bizome npasuo Jlaropio. Jocmimkenns Oy nposicayukamy ¢isyKo-XiMi4HOTO HAIIPAMKY
y nerporpacil. B Kpumy, nporsirom 1877-1897 pp. BuBYaB IIPOsIBY MATMAaTUYHUX MOPIf 3 TOUKHU 30Py IX
aKTMBHOTO BIUIMBY Ha (popMyBaHHsA penbedy. TeopeTHyHi HOITIAAM BUCHOTO Ha CIiBBITHOIIEHHs MarMa-
TUYHMX IIOPif] 1 TEKTOHIKM aKTya/lbHi i B Hall 4ac. Bci mposiBM MarMaTuyHMX Iopif 6y/I0 BifHeceHO [0
OJJHOTO MarMaTMYHOTO OCEPENKY, a iXHiil BiK BYEHMII BU3HAYUB SK Mi3HbOIOPCHKMUII-PAHHBOKPEIOBUI.
Buennii Buepine Bifkpus y Kpumy rpanity, Kpycranivysi c1aHIi, ripcbKy IIOpOy TaBpiT, MiHepas HATPOJIT
too. HoBoro iHdopMmari€o cnyryoTs mogpobuii HaykoBoi ekcKypcii no Kapagary (omy6nikoBano ¢pan-
I[y3bKOI0 MOBOIO), IPOBEIEHOI0 BYeHNM Y BepecHi 1897 p. nyis yuacHukis VII MbKHapORZHOTO reoorivHoro
koHrpecy. Ilix gyac nporo 3axony BifOynacs nepia npe3eHTallisd reoNOriYHNX 00’ €KTIB CBOEPITHOIO My3el0
Hif BiZKpUTUM HeOOM JUIA HayKOBOI CIIIBHOTH. Y XOAIi eKCKypcil BueHMIl, 30KpeMa, 3BepHYB yBary Ha
MaJ/IbOBHIYY, BE/IMKY i Ben4Hy faiiky. Ha nmoyaTky 20 cT. B HayKOBii1 1iTepaTypi 11 TOIIOHIMIlli BOHAa OTpU-
masa Ha3By Crinu Jlaropio. B Hiit yBikoBiueHa maM’sATb PO BUIATHOTO I€0/IOTa, YPOIKEHLA 1 JOCIifHIKa
Kpumy, HayKOBi ifel AKOro IpofjOBXYIOTb IPMBEPTAT! yBary AOCTITHMKIB. CTHCIO BUCBITIEHO eKCKyPCito
Tipcoknm Kpnmow, siky Takox nposis Onexcanpp JIaropio. O6maBi eKcKypcii 3aro4aTkyBanu CTaHOB/ICH-
Hs MDKHApOJHOTO HayKoBoro Typusmy B Kpumy. HaykoBi noriagyu B4eHOro BiTHOCHO MarMaTUYHMX IOPif
Oy mifTBep>Ke i BITYM3HAHMMIY BUCHUMM 1 HaOy/mu pO3BUTKY y TeOJIOTiuHiiT Hay1Ii.
Kno4oBi coBa: HayKoBi OIS, peibed, MarMaTHIHI ITIOPOAY, TAKOJIITH, Aaliku, metporpadis, Kpum.
Apnpeca nna 3B’ a3ky: [Imurpo MuxaneHok; YkpaiHcbke Tepionoriune Toapuctso HAH Ykpainu, Byn. b. Xmenn-
Hunbkoro 15, Kuis 01054 Ykpaina; Email: dmikh@ukr.net; orcid: 0009-0006-4994-360X

Bcryn

KoxxHoro BigsifyBada fpeBHboro Bynkany Kapagar, mo y Kpumy, Bpaxkae MaiboBHIMYA, BeIMYHA
narika Crina Jlaropio. ¥ 6ararbox BUHMKAE acoLjialiisl i3 XyZo>KHUKOM MapuHicToM JleBom ®ernikco-
BuyeM Jlaropio (1826-1905). Hacripapzi majika Ha3BaHa Ha 4eCThb BUJATHOTO I'e0JIOra, merporpada,
MiHepajiora, reorpada, 6i6miodina Onexkcangpa €sreHosuya Jlaropio (1852-1944). B cBiit yac Crina
Jlaropio B neBHill Mipi HaiuXHy/Ia aBTOPa Ha NIPOBEIEeHHA HAyKOBUX HOC/i/IKeHb. 3rOfJOM BUHUKIIO
Oa)xaHHA PO3INOBicTHU PO BUAAaTHOro reonora. Ha puc. 1 MoxxHa 6aunty, Ak xygoxHmk A. B. Kyp-
muH 306pasus Criny Jlaropio 3 60ky Mopsi.

3i6paHuit aBTOpOM Marepias JO3BOMIUB BUCBITIUTY JesAKi TeOPeTUYHI aCIeKTU HayKOBOI JIisi/b-
HOCTI, CKOHIIeHTPYBaTH yBary Ha BUBYEHHI MarMaTM4HUX opif KpumMy: IXHbOTrO reo/IoriYHOro BiKy
Ta pori y popMyBaHHI perbedy; BUABUTU OCOOMMBOCTI HAYKOBOI HIKOJIM BYEHOTO.

TomoBHa MeTa HaIIOi CTATTi MOJIATAE B TOMY, 106 3 pi3HMX OOKiB Moka3aTu ocobmcTicTh Onmek-
caHzipa Jlaropio: moBa>kHe BiHOILIIEHH: 10 Koser (BuranyBas nam ATb Oriocta Jo6pe, M. O. Tono-
BKIMHCBKOT0), 6aTbKiBCbKa Typ6oTa mpo cBoix yuHiB (103ed Moposesny, 0. M. Bynsd, [I. M. Cobo-
JIEB), HAYKOBI JOCATHEHH: Yy MMTAaHHAX KPUCTalTi3alii MarMu Ta focmimkenb B Kpumy, mupoxi Hay-
KOBI Imorysay. My 3rafaim mmpo jioro X1CT O MaIloBaHHs, M060B [0 niteparypu (6yB 6i6miodinom,
MaB BJacHy 6i6ioreky), o npupoau Kpumy. He Bci mornsagyu BueHOro BUTpUMaIM BUIIPOOYBaHHS
9acoM i fieski MOMWIKY BifMiveHi (feTanpHMiT iX aHasIi3 He BXOJVUB Yy Hallle 3aBaHH:A). MUMOXiab
Oy/10 3BepHYTO yBary Ha IIOIVI/{Y y BM3HA4YeHHI BiKy BynkaHiuHmx nopip Kapapary, sxi Habymm
CBOEPIIHOI NIPOEKIil i 3aKpinmncA y BiTUM3HAHIN IeO0NOriuHil iTepaTypi Ipy BUBYEHHI IIpoLeCy
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($hopMyBaHHA TEKTOHO-MarMaTM4HUX CTPYK-
TYp Ha Bciit Tepuropii Ykpaiuu [Dovgal at al.
1991; Radzivil & Radzivill 2006a-b] Ta inmi.
Maemo Hafilo B OKpeMiil CTaTTi HeTajbHO
BUCBIT/IUTU 1€ TINTAHHS.

VY npausx Onexcanppa Jlaropio mix ma-
CUBHUMI IIOPOJAMM CJIifi pO3yMiTM Marma-
TUYHI IOpOOL.

Ha Ham mnornan, 4YucIeHHI LUTyBaH-
Hs, HaBefleHl y CTaTTi, JJOIIOBHIOITh 00pa3
Onexkcanppa JIaropio, BOHU ABJSIOTH COO0I0
CBOEpifiIHe MPONOBKEHHS IaM sITi PO HbO-
ro. Kpim Toro, Baxko cobi yABUTU HAayKOBY
CTaTTIO YaciB BYEHOTo 6e3 LUTyBaHb, YACOM
NOCUTb PO3JIOTUX, ¥ AKUX BUpasHillle BUAB-
JISIETHCS TIO3UIIiST TOTO, YU iHIIIOTO BYEHOTO.

IleBHMM KiII04YeM i reoyoriyuoro (i He
Tinbku) Bigkpurtsa Kapagary, oco6nmmBo s

Puc. 1. Crina Jlaropio (Bug 3 60Ky Mopsi). XymOXKHUK . .
A. B. Kypmmn. 2001 p. mamip, Tymr. (Xymoxus sbipka ap-  TUX, XTO TaM Hi pasy He 6yB, Clyrye i TeKcT

TOpa). exckypcii Ornexcangpa Jlaropio, mnowmime-
Fig. 1. Lagorio’s Wall (view from the sea) by the painter  uuyit y crarri, i pororpadis Bifomoro reomo-

A. V. Kurshyn, 2001, paper, Indian ink (from the author’s

art collection). ra IT. M. Yupsincbkoro, 3po6nena y 1906 p.

(mokasaHa Ha puc. 5). baunmo BenmuesHuii,
IyCTUHHMUI, 6€3/TI0IHIIT KOKTeOeIbChKIIT IV, Ha AKOMY 3a/IMIINIIICh BifOMTKY Hir mogert. [Tym-
Ka CIIPAMOBYE Hac y BepeceHb 1897 p. Mu Ha3[oraHAaeMO eKCKYPCilo i IpUegHyEMOCA 10 Hel.

MeTomnka mocnigKeHb

3acTocoBaHa METO[MKA JI)KEPE/IO3HABYOTO aHA/Ii3y i3 3a/y4eHHAM 3araJbHOHAyKOBMX Ta iCTO-
PUYHUX METOJIB JOCTiKeHHA: aHa/TiTUYHOTO, CUHTETUYHOIO, PeTPOCIEKTUBHOIO, iCTOPUKO-TIO-
piBHsIBHOTO [Vinogradov & Nagorova 1960; Medyschevskaya 1976]. by Bukopucrani marepianm
Apxisy PAH — mucr no B. I. Bepragcbkoro ( @. 518, Om. 3, Crp. 918, apk. 1-1 3B.). TexcT apxiBHOTO
Marepiany IOfA€eTbCs Y CydacHilt opdorpadii i3 36epesxennam mynkryanii. IIpn nurysanHi Onex-
canppa Jlaropio 36epe>xeHnit BUKOPUCTAHUIT HUM KYPCUB.
1. Cropinku 6iorpadii

BueHnit po>xuB JOBTe KUTTSA, JIOT0 3HOOYTKY HAa HMBI HAYKV IIMPOKO BifoMi. PazoM 3 Tum, mo-
KJIaJiHe BUK/IaleHHs 7ioro 6iorpadii Ta HayKOBMX HOCATHEHb Ilje YeKae cBOro gocniguuka. B CPCP
itoro iM’st B fesikiit Mipi 3amMoByyBanocs. ClpaBa B TOMY, 1110 Mic/IA peBOIOLIHUX noAiit 1917 p.,
pasoM i3 ciM’ €10, BiH Ha3aBXAM MOKMHYB TepeHu Pociiicpkoi iMmepii i sromom onmuuscs y Hivewun-
Hi, /ie )K1B i IpaIfroBaB [0 KiHIs cBOro >KMUTTs. L5 o6cTaBuHa, 5K i jaTa CMePTi, ZOCTIJHIKAM 10TO
HaykoBol criafmuHy 6y1a HeBigoma. Tomy He IMBHO, 0 y cepenuHi 20 CT., JOCTPKYI0UM HAyKOBi
nocsarHeHHs BueHoro, O. I1. Pe3HikoB OyB 3MBOBaHMII TUM, 110 10T0 TeTporpadiyni poboTy He BU-
BYAIOTHCSA Y BUIIAX i He 3Ta/[yI0ThCA B Mi[PyYHMKAX 110 TTeTporpadii, xoya mpo Hboro sragysas ®. 0.
JleBincon-Jleccinr [Reznikov 1955, 1956]. [liiicHo, y po6oTtax akapgemika ®. IO. JleBincon-J/leccinra
3HAXOMMO HAJIEKHY, a/le Ja/leKO He TOBHY OL[iHKY focsArHeHb Onekcanppa Jlaropio y ramysi neTpo-
rpacii [Levinson-Lessing 1936, 1950].

[Toppobuwi po XUTTs BueHOro y HiMeuunHi HaM IOKM 1110 ManoBifomi. 3a3Ha4MMo LiKaBy jie-
Tanb. Y 1920-x pp. Onekcanpp Jlaropio npaioaB pa3oM 3 BUATHUM HiMeI[bKUM BYeHUM — ¢isu-
Ko-XiMikoM, pinocodom, maypearom HobeniBcbkoi mpemii 3 ximii 1909 p. Binbremsmom OcBanbpom.
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[TpoBoxuB gocmipkeHHA y ramysi xiMignoi reosorii Ta kompoposHascTsal. Crif gopaty, 1o 6anTii-
cbKiit HiMenp Binbrensm OcBanbg, Ak i Onekcanpnp Jlaropio, sakinuus y 1875 p. ¢isuko-marema-
TvyHNit Pakynpret JepnTcpkoro yHiBepcuteTy. O6uaBa 6y 3HaitoMi 1ie i3 CTyieHTCbKUX POKiB.
Buenns Binbrensma OcBanbaa mpo Konbopy HaOymo nommpeHHs y HivewunHi i 3acTrocoByBanoch
K Y IpaKkTU4Hii mnouyHi (hpapdoposi Bupoby, TeKCTHIbHA IPOMUCIOBICTD), TaK i B TEOPETUYHIX
po3pobkax y ncuxodisionorii, ¢isumi, Minepasorii Tomo. Buennit BusaBaB creniaJbHU XypHAT
«Komip» [Rodnyy & Solovyev 1969].

Koportki 6iorpadiuni gani mogo Onexcanppa JIaropio, MiCTATbCA y HeBeINUKill 3aMiTIi 3a aB-
topctBoM @. 10. JleBincon-Jleccinra [Levinson-Lessing 1902a: 225-226] y nepiomy Tomi «biorpa-
¢iuHOrO CNIOBHUKA IpodecopiB Ta Bukiaagadis IOpiescbkoro, Oysiroro [lepnTcbKoro, yHiBepcuTeTy
3a CTO pOKiB Jioro icnyBaHHA (1802-1902)». Ha 06maBa ToMy po3IOBCIOIKYBaIach MeBHA II€H3Y-
pa — y paAsHCBKIi yacy Ha TUTY/IbHUX JIMCTaxX OyI0 3a3HaYeHO: «He KomitoBaTn» (Pociiicbka fep>xas-
Ha 6i61mioTexa, MockBa).

3 nyb6mnikanii gisnaemocs, mo Onexcanyp Jlaropio Hapopuscs B Kpumy, y @eopocii 15 cepras
1852 p.inactymHi 14 pokiB (5o 1866 p.) BuxoByBaBcs Baoma. [Torim BunBca y Kumnniscpkiii rivua-
3ii, mic/a 3akiHueHHA sAKoi y 1870 p. mocTynuB Ha ¢isuko-MaTeMaTyHui pakynbreT [JepnTchKoro
yHiBepcuTerty i 3akinums y 1875 p. O6pas cBoelo crernjianbHicTio nerporpadito. Ille y cTymeHTChKI
poxku (y 1874 p.) BiH HamucaB Ha 3afiaHy (aky/IbTeTOM TeMy TBip « MiKpOCKOIIYHMIT aHaTi3 Opix
Cxipgnoi [Ipubantuxu» [Lagorio 1876], 3a siknit 3100yB 30710Ty Mefianb (pobora Oyna HapyKoBaHa
3a PaXyHOK YHiBepCUTeTy) i OTpMMaB, IiC/Is 3aKiHUeHHs YHiBepCUTeTY, CTYIiHb KaHAupaTa (s
HiITOTOBKY /10 PO ecOpPChKOTro 3BaHHsA). «YCi ro/1oBHi nopabi mpani J/laropio Takox nmpucssdeHi
netporpadii, B AKiit Bin 3506yB modecHy BimoMicTb» [Levinson-Lessing 1902a: 226]. HaykoBy misnb-
HicTbh po3noyaB y 1876 p. Ha mocapi acucrenta kadenpyu MiHepasorii i mapazeTbHO YUTaB JIEKLil y
BeTepuHapHOMYy iHCcTUTYTI [epnra (Tenep Tapry) 3 MiHepasorii Ta ¢isnuHOi reorpadii.

Yepes 1Ba poku, B KiHli 1878 p. oTpyuMaB cTyliHb MaricTpa Mic/lA 3aXKUCTy AMCEPTaLlil Ha TeMY
«Anpesutn KaBkasy» [Lagorio 1878] i 3BaHHsA npuBaT-foneHTa. B yHiBepcuTeTi MpoBOgUB Ipak-
TUYHi 3aHATTA 3 MiHepasorii Ta BUK/IafaB Kypc MiKpockomniuHoi ¢isiorpadii nerporpadiuyno Bax-
NUBMX MiHepasiB Ta ripcekux nopin. Ha ocranHio o6craBuny 3BepHys yBary O. I1. Pesnikos i min-
Kpecnus, wo Onekcanap Jlaropio 1ie Ha nocazii acucrenra y 1876 p. pasom 3 nmpusar-yiolleHToM B.
1. Jn60BChKMM BIIeplile BBe/IY B HaBYA/IBHUI IPOLEC YHIBEPCUTETY MOJAPU3ALINHUI MiKPOCKOII
[Reznikov 1956: 261] . Lle py>ke BayK/11BO, 3Ba>Kal04y Ha Te, 1110 «(pOpMaTbHUM II0YAaTKOM €py MiKpo-
ckomivHoi eTporpadii BBaxxaerscs 1858 p., T06T0 mosiBa pob6otn Copbi [Sorbi 1858]. OgHak Tinbku
IIPOTATOM HACTYIIHOTO 3a LIMM POKOM AeCATUPIIYA I0YaNIOCA PO3IOBCIOKEHHA MOIAPU3aLiliHOTO
MiKpOCKOITY Ta BIIPOBAJKEHHs J10ro y nmeTporpadiunmii yxurok» [Levinson-Lessing 1936: 11]. 3a-
rajsiom, nepiog 1870-1890 pp. 6yB emoxoro 6ypxmmBoi MikpockomidHoi ¢isiorpadii — geTanpHoO Lei
nepioy; BUCBiTIeHO y Buieo3HaueHiit npani @. 0. Jleincon-Jleccinra. [l Hac BaxkimBa Ta o6cTa-
BMHA, 11I0 HayKOBa AisAnbHicTh OnekcaHapa Jlaropio He TifbKy movanacs Ha MOYATKY 3aCTOCYBaHHA
y nerporpadii MiKpOCKOIIIYHOTO METORY, ajie BiH OYB OfHMM i3 IepIINX, XTO BBiB JI0T0 Y IPaKTUKY
HayKOBUX JIOC/TiJ)KEHb.

Y tpasHi 1880 p. BueHuit 3axuctus pobory «IlopiBHsIbHO-nIeTporpadiyHi JOCTiYKEHH MacKB-
HuX ripcbkux nopig Kpumy» [Lagorio 1880a] Ha cTymiHb foKTOpa MiHepaorii Ta reorHosii (Hmxue
M 1lje IIOBEPHEMOCh JJ0 pO3IVIAAY L€l mpari). B iboMy x pori, 3a pekomenpanii mpodecopa Ilerep-
6yp3abkoro yniBepcutery O. O. [HocTpaHnesa ta npodecopa [lepnrcpkoro yriBepurety K. 1. Ipe-
BiHIKa, /10r0 IPU3HAYEHO HA II0CaJly eKCTPAaopAMHAPHOro mpodecopa MiHepasorii y BapuraBcbko-
My yHiBepcuTeri (IIpaitoBaB B yHiBepcuteTi o 1898 p.). ¥V 1885 p. Monmopuii Ta/TaHOBUTIII BUEHUI
OTpMMaB 3BaHH: opAMHapHoro npogecopa [Levinson-Lessing 1902a: 225].

Y 1896 p. BueHOrO 06pau YieHOM-KOpecnoHaeHToM Pocifichkoi akazieMil Hayk, a y 1897 p. Bin
CTaB IMPEKTOPOM BapIraBchbKOro IOMITEXHIYHOTO iHCTUTYTY, Je mpomnpanosas 1o 1907 p. IloTim

1 3a Bikinepieto: https://uk.wikipedia.org/wiki/JIaropio Onexcauap €BreHoBuY
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nepeixas y Iletep6ypr i 3aitHAB mocagy rosuo-
BU YuboBoro xomiteTy MinicTepcTBa Toprismi
Ta IIPOMMCIOBOCTI i 4neHa I'ipHMYOro BYEHOTO
KoMiTeTy. POTONOPTPET BYEHOTO IHOTO Yacy
IpefCcTaBIeHO Ha puc. 2. YkasoM TumuacoBoro
ypAny Bif 11 xBitHa 1917 p. Onekcanpgpa Jla-
ropio Oyrno 3BinbHeHO Bix poboru. Hari, Ak 3a-
3gaunB O. II. PesHikoB, «...micna 1917 p. mpo
xuntta O. €. Jlaropio HiYoro He BifoMo, He Bfa-
7I0CA BCTAHOBUTH IIOKM WO i JaTy JI0OT0 CMepTi»
[Reznikov 1956: 262].

IIsa HeBM3HA4YeHICTh TpMBaja BKIOYHO [0
2004 p., KOnM BUIMIIOB JIPYKOM YE€TBEPTUI TOM
«HesabyTnx Mormwn» (3i6paHHS HEKpOJOriB Ta
TpaypHMX 00’sB, OIyO/IiKOBaHUX Y POCiICBKUX
eMIirPaHTChKMX BUJAHHAX). Y KOPOTKOMY IIO-
BifoM/ieHHi 3a3HadeHo: «J/laropio Onekcanpap
€srenosuy (1852-mo 14 TpaBHA 1944, MIoHXeH,
Himewunna). [Tpodecop minepanorii y Bapmras-
CbKOMY YyHiBepcureTi. byBmmit ToBapuil MiHi-
Puc. 2. Onekcannip Jlaropio, 1909 p., 3a: [Reznikov ~ CTpa TOPTiB/Ii Ta MPOMMCIOBOCTI. Paimn ynpas-

1956: 263]. NAB y400BUMM BiIIi/IOM IbOTO MiHiCTepcTBa.
Fig. 2. Oleksandr Lagorio in 1909, after [Reznikov  Taemumit papuuk. Iapurckuii secmuux, 1944,
1956: 263]. 13 TpasHs, Ne 99» [Chuvakov 2004: 24].

OpHak MOMMJIKY Y aTaxX >KUTTSA IPOROBXYIOTh 3ycTpivaTucs. Tak, y Tomi 16 Ernyxnonenii cy-
JacHOi YKpaiHu, IIOMI/IKOBO BKa3aHO, 1[0 BueHuit nomep y bepini 01.08.1922 [Kiriliuk 2016: 437].
Ocrannsa ny6mikanis iHGopMaTUBHO IiikaBa, B Hill, 30KpeMa, BiIMi4eHO, 110 BiTOMUI XyOXHUK
JI. ®. Jlaropio goBopmscst Onexcaupapy Jlaropio aBoropigHuM 6parom. IIpore TyT HeTOUHICTD —
XY[IO)KHMK JJOBOAVBCA JIOMY PifHMM IABKOM. 3arazioM, [/ HalllafKiB poxpy Jlaropio xapakrepHi
Xymo>xHi 3i6HOCTi. CaM BYeHMII BUKOHYBaB rpadiyni po6oTu i inoctpanii cBOiX HayKOBMX ITy-
Oikaniit, cepey HUX: 4yfIOBi KOIbOPOBi reo/oriyni kapTu (HasuBaB ix jiTonorivHmmm), rpagivxi
MaJIIOHKY 3 HaTypH, reosioriuHi mpocini romo. Takox BigoMuit BUKOHaHMIT 0COOKCTO [0 CBOET 6i-
6mioTexy ekcmibpyc 3 300paXKeHHAM HaIliBOTO/IEHOI JKiHKM, IIepeft SIKOI0 YOPHOIIKIpMil aMyp Tpu-
Mae pO3KPUTY KHIDKKY, @ Ha 3a[HbOMY IUIaHi 300pakeHO CKeACTHII Oeper Ta BITPUIbHUKY Ha TO-
pusoHTi [Bogomolov 2010: 430]. MoyxHa FOMyCTUTH, 11O iICHYIOTh 10TO XYHOXKHI KapTUHM, TIPO AKi
M1 1ie He 3HaeMo. O6uaBi noubku Onekcanppa Jlaropio — Apenaina Ta Mapis 6y XygO>KHULISIMU.
Bin 6yB onpy)xeHmit Ha IMCbMEHHUI, foHL mucbMeHHNKa I. M. ITotanenka — Hararnii IruaTiiBHi
[Mukhachev 2011: 377].

JKutta BueHoro y HiMedunHi Ta 110ro HayKoBi JOCATHEHHA B liell Iepiofi HaM TIOKM 1110 Bifomi
ymie GpparMeHTapHO. 3 4acoM, 3aBMIAKM JOCII/PKEHHAM 3apyODKHUX HayKOBLIIB, Ha SIKMX MU 3yTIN-
HATHCS HE CTAHEMO, [i3HAEMOCA Oi/Iblie.

2. Haykosi nornagn

Hayxosi nornsign Onekcanpgpa Jlaropio ¢popMyBanucs mpoTsIroM BCbOTO XUTTA. My KOPOTKO
PO3IJISTHEMO JiesKi 3 HUX, TIOYHeMO 3 J[epITChbKOro yHiBepcuTeTy, 3 Kadep MiHepasorii Ta Ximii.
2.1. lepnmcoxuii ynieepcumem

Ha dvac maBwyanHa Omnekcanppa Jlaropio (1870-1875) mpurmagae HayKoBa Ta BMK/IAJalbKa Hi-
AJIBHICTD BiIOMOTO BYeHOTO, npodecopa, miHepasnora K. I. IpeBiHrka, 3aBIsAKy SIKOMy BUK/IAIaH-
HA MiHepasorii Habyno 3Ha4yHOro po3BUTKy. CaMme Iif JIOr0 KepiBHMIITBOM, Iic/IA 3aKiHUeHHSA
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yHiBepcUTeTY, BiH IIpaIlloBaB acCTEHTOM Ha Kadeppi MiHeparrorii, a y 1879-1880 pp. BiB cBiit Brac-
HUI Kypc MikpockomnivyHoi ¢isiorpadii minepanis. [leBHuit BIymmB y popMyBaHHI HAyKOBOTO CBiTO-
IJIAY MaB TaKOXX IPUBAT-JIOLEHT, a B IIOAA/IbLIIOMY opAvHapHuit mpodecop loran Jlembepr, saxuii
3aiiMaBcs Ha kadeppi Ximii ekcriepyMeHTaTbHUMY TOCTIPKEHHAMM B Tanysi XiMiuHOI reosorii ta
MikpockomiuHoi MiHepasorii [Levitsky 1902: 150-151, 221-222]. Y cBoiit HayKoBilt gisnbHOCTi Onex-
canzip Jlaropio, okpim 6e3nocepeHbOro CIIIIKYBaHHS 3i CBOIMYM HacTaBHMKAMH, BUKOPMCTOBYBAaB
HAyKOBY Ta eKCIlepUMeHTaIbHy 6a3y fBoX Kadenp — MiHepasorii Ta Ximil. BugatHuit monbcpkuii
BueHnit 03ep Moposesud 3ragysas, 1o nounHaouu 3 1876 p. I. Jlembepr ony6ikyBas Linuit psz
IOCIIi/KeHD, 110 BifHOCWINCH IO YTBOPEHH 1 pO3K/IafjaHHA CMUTiKaTiB. PO60TY BYeHOro BpaXkan
CBOEI0 HE3BMYHOIO TOYHICTIO i IMMPOKIM Ie0/IOTiYHIM 3Ha4eHHAM. B Hux 6ymu Bizo6paxeHi 6arato-
YIICIEHHI peaKlil 3aMillleHHsA, IPUENHAHHA Ta PO3K/IAJaHHA CUIIKATIB, JOCIIIKEH] 3a JOIIOMOTOI0
PO3p06/IeHOT0 HUM TipOXiMIYHOTO MeTOAY (BI/IMB BOSHMX PO34MHIB COJIeN Ha MO piOHeH] mopomI-
K1 MiHepay mif gieto Tucky). IIpamni I. Jlembepra ckmami HOBY enoxy B icTopii XiMiuHOI MiHepaoril
[Morozevich 1897: 2].

BuinesasHaueHi JOCIiKeHHA Oy/IM MOXK/INMBI 3aBISIKY CYJIPHUM HayKOBUM HO3UIIAM YHiBepch-
TeTy B ramysi ximil. BigmiTiimo 46-piuny (mpotsrom 1846-1892 pp.) mepgaroriyny Ta HayKOBY [i-
sutpHicTh Ipodecopa Kapna IImixra, 3 Hux 40 pokiB BiH 3aBigyBaB XiMiyHOW /1aboparopiem. o
pedi, BYEHMIT BUK/Ia/IaB BUK/IIOYHO HiMellbKoro MoBow0. Xoua d. IO. Jleincon-J/leccinr i 3ayBaxus,
[0 HAaYKOBOI LIKOJIM Y 3Ha4eHHi 0COO/MMBOro (By3bKOrO) HAIIpaB/IeHH:A BiH He CTBOPUB, 60 CBOIM
aCICTeHTaM HaJjaBaB IIOBHY CBOOO/Y B iXHiil HayKoBiil AiAnbHOCTI. OfHAK y Jioro maboparopii Bu-
HMK/IV BUZJATHI pOOOTH Y pi3HMX Tayssax XiMii i B IbOMy ifOMY He JOBEIOCH IIOMKOAYBaTH. Y YHAMNI
Kapna MImigTa 6ynu Bxe Bigomuit Ham loran Jlem6epr, I'ycra Bynre (¢isionor, ximik) Ta ¢isnko-xi-
Mik Binbrensm OcBanbp (mpo Hboro Mu srajianm Buie). bymn i inmi yuni [Levinson-Lessing 1902b:
246-248].

OpHak Ha HAayKOBY ILIKOJYy MOXKHA AVMBUTMCA iHakile. TpafuiiiiHO CKIanocsA TakK, IO HAYKOBi
KepiBHMKI «KePYIOTb», @ iXHi Y4Hi IParHyTh, 06 HUMM «KepyBami». Takux HayKOBUX KepiBHUKIB
ax Kapn IImigt, sskmit nuie y mpuBaTHUX OecifiaX 3 yUHsAMY Mir Hajaty Ti 4u iHum, Heo60B 13K0Bi
10 BUKOHAHHS IOpajy, 3aBXau 6yyo i 6yme oOMaib, K i Y4HIB, IKMM HaJjal0Th IIOBHY CBOOOAY Y
HayKOBill TBOPYOCTi. Pa3oM 3 TuM Iie TaKOX IIOBHOLJiHHA HayKOBa IIKOJA, AKa IIPOJIOBXYE iCHyBaTH
Yy HayKOBOMY CBiTi.

Ham Baxx1mBo 3po3ymiTy, o HaykoBi inei Onekcanpgpa Jlaropio saranmom popMyBamich 3aBIAKI
BJICOKOMY HAYyKOBOMY CTaTyCy, IpUTaMaHHOMY [lepnTcbkomy yHiBepcuTeTy. CBOi crienianbHi gocri-
JKEHH: Ha CTYIIiHb IOKTOpa MiHeparorii Ta reornosii «IlopiBHaAnbHO-nIeTporpadivHi focmimKeH
MacuBHUX ripcbkux nopin Kpumy» [Lagorio 1880a] Bin mpoBosus AK y MiHepanoriqynoMmy xabineri,
TaK i B XimiuHilt maboparopii yHiBepcuTeTy. Buenuii 3a3Haums: «JJocmimKeHHA ripcbKMX MOpif Bif-
6yBajiocs LIOHaliNepIle y MiHepa/oriyHOMY KabiHeTi ... OHAaK MO€EI MEeTOI TaKoX Oyia XiMmiuHa
nabopaTopis YHiBEepCUTETY, [ie BUBYAIacs BeMKa KiIbKiCTb 3pasKiB. 3a Ije 51 BYC/IOBIIOI0 BAYHICTD
npodecopy K. [IIminry. Takox itoro nomiunuky goxropy I. Jlembepry» [Lagorio 1880a: 2].

ITpotsrom 1880-1898 pp. BueHnit npaunoBas y BapimaBcbkomy yHiBepcuTeri i kiibka pasis o6u-
paBcs fekaHoM isnko-mMaremarnyHoro ¢akynbrery [Reznikov 1956: 261].

2.2. Bapwaecvkuii ynieepcumem

Y BapmaBcbkomy yHiBepcureTi Onekcangp Jlaropio cTBOpuB MiHepajoriuamit KabiHeT pasom
i3 maboparopismu Ta Myseil. 3a CBiT4YeHHAMN Cy4aCHMUKIB, TabopaTopii He MOCTYIaNNCs aHaJIOTi4-
HuM y IlerepOyp3bkomy Ta Jlefmiircbkomy yHiBepcuterax. Illo6 3abesneunTyt BMCOKMIT HAYKOBMI
piBeHb My3elo Ta 1aboparopiit, BiH creliabHO i3A1MB 3HAIOMMUTUCH 3 CTAHOM MY3elHOI CIIpaBl y
[Terep6ypr Ta B yHiBepcuTeTchKi MicTa HiMmewunnn [Lagorio 1885].

Jlesxi yTo4YHeHHS 3 IIbOTO NPUBOAY 3a/MIINB caM BueHMit. Biitky 1883 p. BiH mobysas y bep-
niHi. B mysei yHiBepcuTeTy nosHaitomuscsA i3 konekuiavm [ym6ompara. Oco6ucTo 3HaIOMMUTDCA 3
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BiZIOMMIMU BUEHVMU, BUK/IaflayaMI YHiBepcuTeTy — MiHepanorom Be6cpkum, nerporpadom Porowm,
nasieoHTonoroM JJamecom. IlpuauBisaerscs 1o opraxisanii Ta po60Tyu My3sero, 0 METOVIKY BUKJIA-
TaHHSA TeOJIOTIYHMX AVCIIAIIIIH.

[Torim 6yB yHiBepcuter y Jleitmiury, ne MiHepanoriyHuM My3eeM KepyBas npodecop Llupkens,
AKoMy nerporpadis 3060B’A3aHa PO3BUTKOM Ta 3alIPOBA/KEHHAM MIiKPOCKOIIYHOro MeTopy. Hari
BifBinaB BropuoOypr ta lane. ¥ Teiinenb6ep3bkoMy yHiBepCUTeTi 3yCTpiBCs i3 3aCHOBHMKOM IIETPO-
rpadii l'api PozenOymem i BifmiTiB itoro HeBenmuKi, ajne gyxe 3MiCTOBHI KOJeKIIii Opif At mpak-
TUYHUX 3aHATH i3 cTyfeHTaMu. MiHepanoriuanit kabiHer 6yo o6magHaHO 6araTbMa HalfHOBIIIMMU
HpUIaZiaMy Ta Be/IMKOIO KiIbKIiCTIO FapHMX MIKPOCKOIIIB. AJie TO/I0OBHE 6araTcTBo 6y/I0 30cepemKeHe
B 4Y/IOBMX Ta IIOBHUX KOJIEKLIiAX IpChKMX MTOPIiJ i3 BCiX KpaiH CBiTY, IPUTOMY PO3IOJiNIEHNX 3a I'€0-
rpa¢diuauM npuHIMIoM. LIiHHICTD Takoro 3i6paHHs mojiAraia Iie i y ToMy, o Oiblia YacTiHa
3pasKiB Oy/1a MiKpOCKOIIYHO JOCIi/KeHa i ToMy ripcbki nopopu 6ynu TouHo BusHavewi [ibid.: 9].

Hagepemo e Taxkuit mpuknag. Y Tpasui 1889 p. Ha 3acimanHi Bimminenus ¢isukn ta ximii Bap-
HIAaBCbKOTO TOBApMCTBA AOCTiAHNKIB mpupoan Onexcannp J/laropio neMOHCTpPyBaB Be/IUKY MOJeNb
HOBOTO MiHepayoriuHoro Mikpockorry [Lagorio 1889], sikuit 6yno npuabdaHo 3a 7ioro iHiniaTuBm 10
MiHepasoriuHoro KabineTy yHiBepcureTy. Mikpockor 6y/10 BUTOTOB/IeHO Ha minnpueMcTsi P. @roc-
ca y bepriHi Ta yKOMIIEKTOBAaHO BCiMa HOBITHiMM yJOCKOHaneHHAMU. KpiM Toro, Ha TOMy caMoMy
HiiIpreMCTBI 0710 BUTOTOBJIEHO IIi/IKOM HOBUII aIlapat, 3a pO3pOOKOI0 BYEHOTO i IeTali30BaHOMY
BifiOBigHMMU creniaicramn. AnapaTt 6yB IpU3HAYeHUII /1 BMBYEHHS 3aKOHIB ITOIJIMHAHHSA CBIT-
J1a y IIeOXpoicTMYHMX Kpuctanax. CaMe Take 3aBgaHH:A 6yno nocrasineHo Onekcanppom Jlaropio
nepey;, ogfHMM i3 cBoix yuniB — 0. B. Bynbdom.

OcraHnHiil, BUIycKHUK BapiraBcbkoro yHiBepcuteTy 1885 p., e y CTY/IeHTCbKi poKH, 3a IpO-
HO3MUIIi€I0 BYCHOTO, BUKOHAB CBOIO MIepIy HAYKOBY POOOTY IO AOCTIIKEHHAM KPUCTATIB fudeHin-
napaxkcunuMerana. 3 1892 p. BiH mpalloBaB IpUBAT-JOLEHTOM i YMTaB JeKLii 110 MiHepasorii, a 3
1894 p. BiB i npakTNyHi 3aHATTA i3 cTyeHTaMu y 1aboparopii npodecopa Onexcanppa Jlaropio [Ilin
1940].

OpnHak, moBepHeMOCs 1o MiHepasoriyHoro kabinery Bapmascbkoro yHiBepcurety. Ha Toit yac
TaM Oy/1o ofHe i3 HalibinbII focKOHANMMX y Pocilichkiit iMmepil o6nafgHaHHs /1 MiHepajoTiyHUX
OOCTimKeHnb. BimmiTiimo, 1110 6y)10 BUTOTOBJIEHO TiJIbKY J1Bi MOZIE/Ii BUIIl€3a3HAYE€HOTO MiKPOCKOITY
(opvH ex3eMIUAp 3ammmuBca y Hivewunsi).

MikpocKomivyHi ZOCTiPKeHHs y NO€AHaHH] 3 (i3MKO-XIMiYHMMY MeTofjaMM O3BOJIsIIN 36ara-
gyyBaTy Kpucrajaorpadito HoBuMu Bigkpurtamu. Hanpuxnaz, y 1895 p. BueHuit ociimpkysas gedxi
WTy4Hi cuaikaT. MaTepia/ioM CyryBam IITY4YHi cutikaTi, orpuMadi npogdecopom 1. Jlembeprom
y HepntcbkoMy yHiBepcuteTi. 3 TeopeTndaHol Touky 30py, Onekcanapy Jlaropio 6ymo Bax1mBo fo-
CILIUTY JeAKi CUIiKaTu 3 pARiB aHanbUMMYy i 1eBuuty. Cpasa B TOMY, IO KUCTIi, OCHOBHI Ta HOP-
MaJIbHi aHaMbIVIMU i IeBLMTY 6yn oTpumadi L. Jlembeprom, aje He BOCTifKeHi KpucranorpagdivHo.
OcraHHA NIpuYMHA AKpa3 i CIpUYMHIIA CYMHIB BiTHOCHO TOTOXXHOCTI IITYYHO OTPUMAHMX 3 MiHe-
panmamu npupoguuMu. Llg mporanuua 6yna gocmimkeHa 3 MaKCYMaTbHO MOXK/IVBOIO TOYHICTIO, TIPU
oMy Oy 3ajisiHi PO34MHM Pi3HMX KUC/IOT, HarpiBaHHA Iif MiKpockomoM Toio. B pesynbrari
6y/10 BMsB/IEHO HOBMII MiHepa/lbHMII PiSHOBUJ LIEOJIITY, AKMUIT MaB 3ycTpidatucs i y npupopi. Ha
4eCTb OfIHOTO i3 CBOIX yumTeniB 1o JlepnTcbkoMy yHiBepcuteTy — mpocgecopy 1. Jlembepry, Buennit
JlaB Ha3By HOBOMY MiHepary: 1embeprit [Lagorio 1894-1895].

OpHMM 3 mepMx MOoYaB JOCTHKyBaTH Mpolecu KpKUCTajizalii MarMy Ta MNpUYMHY pi3HOMA-
HIiTHOCTi BuBepKeHuX nopif. Po6otn 3 nux nuranp [Lagorio 18874, 1896-1897], npunecnu itomy
BM3HAHH:A cepefl BYEHNX B yCboMy CBiTi. ¥ 1883 p. BiH 3HaX0AMBCA Ha ITOYaTKaX CBOIX HaI3BMYaliHO
BaXX/IMBYX €KCIIEPYMEHTAIbHUX NOC/i/IKEHb, SKi BUIIEpeV/IN CBiil Yac i cTany IpOBiCHMKAMU [/
PO3BUTKY XimiuHOI eTporpadii. Crif 3a3HauNTH, 1110 CBOI B/IACHI HOCTII>KEHHS Y IIbOMY HAIIPSMKY
npoBoaus i aBTopuTeTHNUI nerporpad [api Posenbym. Ognak octaHHiif, Ha Bifminy Big Onekcanzmpa
Jlaropio, kepyBaBcs eMIIIPUYHUMY METOAMU HOCIi/KeHb. BueHMil KpUTUKYBaB X1MOHE YABICHHS
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Tapi Posen6y1a BiTHOCHO 0cO6MMBOCTEIT BMICTY KpeMHe3eMy Y By/IKaHi4HUX nopoaax. Hanpuxap,
CKJIONIOIOHMIT 3aMMIIOK, Ha ByMKY lapi PosenOya, kycmimmii, HK BUJiIeHHs, a yepra BU/i/IeHb
IOB’s13aHa 3 IX KMC/IOTHIiCTI0O. OHAK, TaKe YSAB/IEHHS He 3aBXXU IATBEPAKYBaIOCs i TOMY He Majio
3Ha4YeHH: HaBiTb eMHipu4Horo npasuna. Jocnimxenna Onexkcanppa Jlaropio BMABKUIN, 11O Y IOPO-
Jax, sAKi MIiCTATb HATPill i Kasliil, CUIIKaTH, 110 MICTATh HATpPill BUKPUCTA/NTi30BYIOTbCA paHille, HixK
iHmi i MaroTh 61IBLIY 34AaTHICTD HePeXOAUTH Y KpucTaniunmil ctad. OfHaK, sK 3a3Ha4MB BUEHMI,
IIOBHE BUKJ/IAZIleHHA OTPUMAHMX Pe3y/bTaTiB CAyryBaTHMe «MaTepiaZloM OKpeMOI Ipalji, Ka e He
3akiHJeHa i He jo3pina Ko ApyKy» [Lagorio 1885: 6].

I[Tpaus nmobaunna ceit y 1887 p. [Lagorio 1887a]. Yuenp Onekcanppa Jlaropio, BUZATHNII TIOJIb-
cbkiit reostor 03ed MoposeBud Tak xapakrepusysas ii:

«B yiti pobomi, AKa cKk1a0a€e 0CHOBY 08 XimiuHOi nempoepagii 6 mali6ymuvomy, yKasauo payio-
HAZIOHUTL WJIAX, 3A6805KU AKOMY NOBUHHI BUPIULYBATNUCT NUMAHHS 2eHeMUYHI, N06 A3aHi 3 Npoye-
camu Kpucmanizayii susepicerux zipcokux nopio. Jlazopio énepuie yxaszas Ha me, ujo mazma — ye
PO3UUH BUSHAUEHUX CUTIIKAMIB Y HEBUSHAYEHUX CNIBBIOHOUEHHSX | W0 PO3HUH Ueli, KPUCmani3y-
104UCY, NIONIA2AE€ MUM CAMUM PI3UKO-XIMIUHUM 3aKOHAM, AKI NPABAAMb KPUCMATI3AUil0 600HO20
po3uuHy Kinvkox coneti. Hatisaxcnusivuumu momeHmamu, sSKi npasasmy 6UdineHHAM MiHepasnie 3
maezmu, cryeyiomv, 3a Jlazopio, ximiuna cnopioHenicmv ocHo6 i ximiuna 0ist mac. Iljo s mopxaemo-
A NopAOKY 6UOiNeHD, MO BiH CYMMEBO 3aneH UMD 810 30aMHOCMI MiHepaLy ymeopiosamu nepeHa-
cuueHi po3uunu npu Oauiti memnepamypi ma mucky...» [Morozevich 1897: 4].

[Tpamto Bucoxo ouinms P. I0. JleBincon-Jleccinr. BiH BiiMiTUB, 110 BOHA Ofpa3y mepesena M-
TaHHA PO IOC/iOBHICTh BUJiJIEHHA MiHepasliB 3 MarMu i Ipo KpUCTani3alilo OCTAaHHbOI Ha IPYHT
xiMiuHuX Ta (i3MKo-XiMiYHMX 3aKOHIB i sIB/IsIE COOOI «OHHY 3 OKpac pociiicbkoi merporpadii»
[Levinson-Lessing 1950: 64-65]. Takox xapakTepusyBaB Ii K IpoBicHMKa (i3MKO-XiMiUHOTrO Ha-
npsMKy y nerporpadii [Levinson-Lessing 1936: 15].

Y nerporpadii 36epernocs nouArTs npo npasmia Posebya i Jlaropio — o6uaBa CTOCYIOTHCA
nporeciB gudepenuiarnii MmarmMu. B cBiit yac mpaBmia BBakanucs HenoxuTHuMH (mpasuno Posen-
Oyiia BUABWIOCH 3araJIbHONPUITHATIM), OfHAK i3 PO3BUTKOM IeTporpadii mormaay 3MiHWINCA.
OmMuHawuy nofpoOuIi IMX MpaBU/I 3BEPHEMO yBary Ha Te, o y 1961 p. A. H. 3aBapuubkuit kpu-
TUYHO PO3IJIAHYB IIi IpaBWIA i BCTAHOBMB, 1[0 «...CaMe FOJIOBHE BUK/TIOUeHHA 3 IpaBuT PozenOyma
i Jlaropio y BigHOLIeHH] OpAAKY ifioMopdismy ABIAITH co600 TTOpoay AiabazoBoi abo odiToBoi
CTPYKTYpH, B AKUX IUIarioknas ifiomopdumit 1o aBriry» [Zavaritsky 1961: 59].

Mu TOpKHY/IVCA LUX IIPaBWI He TiIbKY abu migkpecnnty nepiicts Onekcangpa Jlaropio y mm-
TaHHAX eKCIIePYMEeHTa/IbHOTO BUBYEHHS Ipoliecis Audepennianii marmy, a it i Toro, mob 3sep-
HYTHU yBary Ha 3aBX/M aKTya/bHe IUTAHHA W00 OTPUMaHHA €TUKU Yy HAYKOBMX JJOCTI/PKEHHAX.
Cnpasa B Tomy, 1o api Posen6yur Bukopucras jeski ifiei BueHOro, He IIOCU/IAI0YNCh Ha HUX. Tak,
Onexcanpp Jlaropio HapiB Takmit npuxaag. CBow MoIepesHIo JyMKY IIPO PO3K/IaJ, MarMy Ha Mi-
HepaIi B 3a/IeXKHOCTI Biff BMicTy KpeMHe3eMy, [api PoseHOy1I MOKMHYB i I0YaB BBaXKATH, 110 PO3-
KJIaJIaHHA MarMy 3aJIeKUTb BiJj B3a€MHOTO BiHOILIEHHS MeTaeBuX 4acTMHOK. OIHAK, 110 JYMKY
Onexcanpp Jlaropio Bucnosus y 1887 p. [Lagorio 1887a], a mi3Hiue Bkasas, 1o [api Posen6ym He
BBa)XaB 3a [TOTPiOHe BKasaTy, 3BifIKM BiH 3amo3m4ms ii, Xo4a i 3HaB mpo ue [Lagorio 1890: 2]. CBoe
npasuo [api Posen6ym ocratouno chopmymosas y 1898 p. [Rosenbusch 1934]. Pasom 3 Tuwm, imei-
NONepeqHNIL 6y}1M 1e i paHille, iHIIa piY, 110 IHKO/IM BYEHi He 3aBXXM IIOCU/IAIOThCA HA TakKi iftel,
BUIAIOYNM iX 32 B/IaCHI.

3acHoBHUK nerporpadii lapi PosenOy1 BHic BenuesHNt BHECOK Y PO3BUTOK OIMCOBOI IIETPO-
rpadii [Markushev 1987], B Toit yac, sik Onexcanznpy Jlaropio My 3aBASYyEMO CTBOPEHHIO SIKiCHO
HOBOTO — €KCIIePMMEHTAIbHOTO, (i3MKO-XiMIiYHOTO HATIPSIMKY.

B my6rmikaljisix B4eHOro 4acTo 3HAXOAVIMO Pi3Hi AYMKM, MipKyBaHHS, iel, IKi BUXOAATD 3a MeXi
KOHKPETHOI MyO6iKalil i CTOCYIOTbCS 3arajibHUX, TEOPETUYHUX IPOOIeM PO3BUTKY 3€MHOI KyIIi.
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Hanpukinag, BiH mifikpecnms, 0 YMOBY Ta PO3BUTOK OPTaHiYHOTO KUTTA CTBOPIOBAVCH IIiIKOBK-
TO HEOPTaHIYHMMM IIPOL[eCaMI, a «... TOYHe BCTAHOBJ/ICHH iX Iepebiry Moke HalaTy HaM ITIOBHY Ta
IpaBUIbHY KapTUHY PO3BUTKY Hamiol mraHety. 1li npouecn mignopsgkoBaHi 3akoHaM ¢isuku ta
ximii i ToMy BuBYeHHA IX HeMMcIMMe 63 3aCTOCyBaHHA eKcrepuMeHTY» [Lagorio 1890: 2].

Bigsnaunmo cTarTio « BuBYeHHA ropoTBOpUNX Nporecis i Minepanorisa» [Lagorio 1891]. ¥V akocri
fonoBifii BOHa Oyia 3ayMTaHa Ha PiYHUX 3arajabHUX 360pax BapuraBcbkoro ToBapyucTBa HOCTiIHN-
KiB nmpuponyu npu BapiraBcbkoMmy yHiBepcuTeTi. BueHMiT KpUTUYHO POSINAHYB iCHYIOUi YMCIeHH]
rinoTesn i Teopii 1070 MOXOKeHH pebedy 3eMIIi, pO3HOAiTy CYIIi Ta MO TOLIO. 30KpeMa apry-
MEHTOBAHO JIOBIB, 1110 Teopist [ymO0/p/iTa PO MiAHATTS BY/IKaHIYHMX KpaTepiB i yTBOpeHHs rip Bu-
ABWIACH «IIoMIWIKOBOW» [idid.: 14]. ChopmymoBas npobnemy y kpucranorpadii, ika He po3B’si3aHa
i B Ham yac. CrioyatKy BifiMiTuB, 110 KpycTanorpadis neperiiia Bijj reoMeTpUYHOTO, BUMipIOBaIb-
HOTO XapaKTepy J10 3’ ACyBaHH:A Pi3NIHMX BIACTUBOCTEN KPUCTATIB. AJle Iije iKaBilmii 3B’ 130K MK
ixHBOIO (i3MYHOI0 Ta XiMiYHOIO OYJOBOI0, OfHAK BiH «...W4e 306CiM MeMHULL i MU NOKU W40 HABNO-
MAyKU poOUMO 8 UbOMY HANPAMKY MINbKU neputi Kpoku. A Mixc iHuum minoku uepe3 ui 08epi MOKHA
6yde niocmynumu 00 po3Kpumms memHoi uje 0671acmi 3aK0Hi8 MONEKYNAPHUX A8UW, MA 3 ACY8aAMU
6yoosy mamepii» [idid.: 19]. [lani BueHMIT BUCTIOBUB AYMKY, IO He MO>KHA TOBOPUTM PO Te, IO
MiHepaoril BXxe HeMae, a Timbku ismka i ximia. besnepeuHo, miHeparoris i kpucranorpagis As-
JSII0Th cO00I0 TiNbKM 3aCTOCYBaHHs (i3MKM Ta XiMii 1O TpynM HayK, 110 BUBYAIOTh MOJIEKY/ISAPHi
ABUILIA. Begyuy MOBY IIpo caMOCTIlTHICTb reosioril, MiKpecanB BUCOKiN piBeHb Il pO3BUTKY i 30e-
peXeHHA caMocTitHOCTi. [Ipy 11boMy BOHa He pO3uUMHMIACH Y MiHepasorii Ta kpucranorpadii, a
3mo0yna HOBY sKicTb. ITorysay Ha po3BUTOK reosorii mepexic i Ha 6iooriyHi HayKM, CaMOCTIHICTD
AKNX HiOM O1/IbII OYEBMIHA, ONHAK TaKe ITON0XKEHHA icHye TiIbKM TOMY, 11O 6ionory manexi Bif 1ii
HOsCHEHHA IIpolleciB 3akoHIB ¢isuku Ta ximii [ibid.: 20]. [iitcHo, 3aBAAKN PO3BUTKY IeTpOXiMii,
¢isuKo-XiMiYHNUX HOCTiKeHb y Tanysi MiHepasorii, reosoria Bunepemxkana 6iosnorixo, 60 B TOI 4ac
MaJIo XTO 3BepTaB yBary Ha Te, IO JyIA MOSACHEHHS eBOIONIHIX IIPOIeciB Te>X HeOOXiTHO ommpa-
TYICA Ha Pi3UKO-XiMiYHi 3aKOHN.

Ha eBororiito, 06yMoB/IeHy BHYTpillHiMY (i3sMKO-XIMIYHVMM CHIAMU, TIPUTAMaHHVMMU XXVBIil
pe4oBuHi, y cepenuni 20 CT. 3BepHYB yBary BUJIaTHMI YKPalHCbKUII Ta aBCTPAiNiCbKUI BYEHMI
C. 4. [TapaMOHOB y CTBOpeHiil HUM Teopii XeMoreHe3y — HOK/IafiHa iH(OpMallisd 110 LIbOMY NMUTaH-
HIO BifoOpakeHa y Hamiit crarti [Mikhalenok 2023]. HaBepenuit mapaenbHnit pUKIa IMIIe Hif-
KPECIIOE, 110 Y MIMPOKOMY PO3yMiHHi OACHEHHA BUHMKHEHHSA JXUTTA Ha IJIAHETI 3eMJId, 3aBX/U
6yro i 6yae Hagai aKTya/IbHUM 3a/Ty4aTy y JOCTiKEHH: HallHOBIII focsArHeHHAMY (i3uki i Ximil
JULA YXKWUTKY iX y Teonorii Ta 6iomorii.

Oco6n1By yBary nNpuainsaB 3aCTOCYBaHHIO eKCIIEPUMEHTATIbHUX METOJIB y Te0JIOTil, TPy LIbOMY
aKTVBHO BIIPOBA/IKYBaB IX Y IPAKTUKY CBOIMU HOCTIPKEHHAMM CTOCOBHO AudepeHuiarii Mmarmu.
BriM, 6i7b1IiCTD TeosIOriB BBaXKasIa HOC/iJ] IepefuyacHyM i TOMy Y reoJIorii IepeBakaB iCTOpUYHUIA
HaIpAMOK, IIPUTOMY OJHOCTOPOHHIII — 3aCHOBaHMII Ha IIaJI€OHTOJIOTIYHOMY NpUMHLUII. BueHnii
HACTYIIHUM YMHOM 6a4MB PO3BUTOK T'eosIOrii: «IeanbHa 1inb reonorii — Iie BCTAHOBICHHSA Y KOX-
HUJI OKpeMMil MMHY/INII MOMEHT >XMUTTA 3eMli 1i ¢isuko-reorpadiyHoro CTaHy i IpUYMHY #OTO y
IIMPOKOMY PO3yMiHHI, a He Tinbku ¢ropu i paynn seMHol Kyii. [JocArHy T 1i€i mini reomorist 3mo-
JKe TIZIBKY BMBYAIOUM y MOAPOOMIIAX BCi IpoIjecy HeOpraHivHOI IPUPOAY, a Ije MOXKIBO Ti/IbKI
3 JJOTIOMOT'OI0 €KCIIEPUMEHTANIbHIX MeTOHiB. AfKe 1My Gi3MKO-XiMiYHMMU ITpoLiecaMy CTBOPIO-
Ba/INCh i YMOBM >KUTTSI OpraHi3MiB. 3 i€l TOYKY 30Dy, IPOCTHUII IeOIOTiYHNUI KOCTiT Mae Oinpiie
HayKOBe 3Ha4YeHH:, HDK reosioriyHa sjioMka Iiinoi mmpokoi obmacti. Tomy a1 HaBaxycs, Bcyneped
yCiM IpOTUPIYYAM, CMINMBO BUCIOBUTH JYMKY, U40 MALIOYMHE 6e3yMOBHO HANEH UMD ... 00CTidY ma
excnepumenmanvriii zeonozii» [Lagorio 1891: 23]. OpHak KOHCEpBAaTUBHICTDb y Haylli B IIi/TOMY, BCe
1€ CTPUMYE JOCATHEHHSA «iflea/lbHOI LIiJIi Te0sIOTii».

I[TionepoM y ranysi ekcriepuMeHTaIbHOI reosorii 6yB ¢ppaniys Orioct Jobpe (1814-1896), 3a Bu-
3HAYEHHSM BUEHOI'O — «OJVH i3 HalBUIATHILIMX T€0JIOTiB HUHIIIHBOrO CTOMTTA» (cTarTs «[Tam’aTi
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Hobpe») [Lagorio 1895-1896: 1]. Bin, 30kxpema, npaiuoBaB HajJ, CMHTe30M MiHepasliB. 3arajioM BBa-
KaB, 110 T€0JIOTisA MOBMHHA CTAT! eKCIEePMMEHTATbHOI HAYKOI0 3 3aCTOCYBAaHHAM 3aKOHIB (isuku
Ta Ximii. OffHaK y CBOIJl OCHOBi IOBMHHA ONMPATHCS Ha CIIOCTepe)XeHH: Ta MipkyBaHH [ibid.: 3]. He
Ba)XKO ToMiTuTH, 1o Onekcanzp Jlaropio 6yB i10ro moc/ifiOBHNKOM.

HaykoBi nornsayu BueHoro TpaHcHOpMyBaINCs y Ais/IBHOCTI I0TO Y4YHIB, y CTBOPEHHI B/IaCHOI
HayKOBOIO UIKOJIN.

2.3. Haykoea wixona

HayxoBa mkoma Onexcanppa Jlaropio mobynoBaHa, ImepeBakHO, Ha IPUK/IAZli HAYKOBOI MIKO-
mm ximika K. [IImipra y JepnTcpkoMy yHiBepcureTi. Buine Mu 3asHaummm, 1o ocoOmMmBiCTb Takol
IIKOJIV IIOJIATAa€ Y CBOOOAI BMOOPY YYHAMM BITaCHOTO HAIIPSMKY HOCTiPKeHb. TOMy HayKOBY LIKOTY
Onekcanppa Jlaropio MoXXHa OXapaKTepu3yBaTl AK TaKy, B sIKill 3afliHi pi3Hi HaNIpAMKMU reosoriu-
HVX JOC/IIKEHb i i HAIPAMKY 06’ €IHy€ CIIIIbHMII TIOTVIAL Ha IIMPOKI MOX/IMBOCTI TeosIorii y mo-
SICHEHHI IIPMYMH, a He HAC/TiJKiB TUX 4/ iHIIMX Ie0/IOTiYHMX IIPOLIECiB.

BigmiTumo HacTymHe. TpafgnuilfHO 3BepTalOTh YBAry Ha Te, 10 B rany3i eKClepyuMeHTIbHOI Mi-
HepajIorii Ta netporpadii BUeHNUT CTBOPUB CBOIO IIKOTY CMHTETHKIB (iHIII HAIIPAMKY He 3TaJ[yI0Th-
cs1). 3a yioro nounHoM BukoHaHi npari K. Koseposcbkoro, 103edpa Moposesnya, crynenTisB Mukia-
mescpKoro Ta Qemniniana-CeBepuna Jlyrkoscbkoro [Chirvinsky 1903-1906: 423].

BigmitTumo Haitbinpin Bizomoro mpencraBHuKa miel mkonmn F03eda MoposeBuya, sIKOTO B CBiit
Jac XapaKTepU3yBa/! AK BUIATHOTO pociiicbkoro BueHoro [Bezborodov & Zhunina 1951]. ITig-
KpecnmMmo, 1o gocnimpkeHHsa Onekcangpa Jlaropio y nuraHHax mudepentiianii MmarmMu 6y}m oTpu-
MaHi aHamiTMYHUM 1sxoM [Lagorio 1887a]. IToganpiumii po3BUTOK J1OTO ifielt BifbyBaBcs B JOCIi-
mxeHHAX I03eda MoposeBnya Bxe eKCIIepUMEHTAIbHUM IIIIXOM, PO3IOYaTUM Hanpukinii 1891
p. Pesynbratu pobit 6ymu ony6nikoBaHi y Bapuiasi okpemoro KHIDKKOI 3 HasBoo: «Jlocminy Hax
yTBOpeHHAM MiHepaiiB y Marmi. EkcriepumenTanbHe gocmimpkenss» [Morozevich 1897]. I1s po6ora,
AK 1 Bumesragana npais Onekcanpgpa Jlaropio [Lagorio 1887], 6yna Bucoko oninena @. 0. JleBin-
coH-JlecciHroM i TaKOXX BU3HaHa «OJHI€EI0 3 OKpac pociiicbkoi nerporpadii» [Levinson-Lessing 1950:
65]. AnaniTuyHy yacTuHy gocnimpkens I0sed MoposeBnd mpoBoayB y MiHepanorivHoMy KabiHeTi
yHiBepcutery. OfHaK eKCIepuMeHTaNIbHi Oy BUKOHAHI IPOTATOM IUATU POKIB Ha CKJIOI/IABU/Ib-
HoMy 3aBofi Taprysek 6ims [Iparu (paiion BapuraBu). 3a cBifueHHSAM BYEHOTO, AMPEKTOP 3aBOAY
Bonmogumup JlecuHCbKII BCeOIYHO CIIpUsIB IPOBeeHHI0 nocrifiB [Morozevich 1897: I1].

Binsnaunmo, mo Onekcanpap Jlaropio HafaBaB nepepary (POpMyBaHHIO CAMOCTIIIHMX TeOpeTnd-
HUX i IPaKTUYHMX ifiell y CBOTO YuHA. 3a TaKuil HiXij y KepiBHUIITBI HAYKOBOI pOOOTH yueHb LIMPO
IAKyBaB CBOEMY BunteneBi: «[louarkoBa iHiliaTuBa po6OTH Ha/EXNUTh MOEMY BENTbMIIIAHOBHOMY
BUNTEIIO, Tpodecopy-akanemiky O. €. Jlaropio, AKuii Bech Yac He IPUIMHAB XVBO IIiIKaBUTICSA HEIO
Ta Ha/laBaB MeHi ITOCTITHO MOpa/bHY IiATPUMKY IIpy 1i BUKOHAHHI, 32 1110 5 CKJIAJjal0 IOMY Ty T MOIO
cepmeuny nopsky» [ibid.: I]. Ha gectp cBoro Buntens I0sed MoposeBny HasBaB OTpUMaHUI HUM
eKCIIepUMEeHTaIbHIM LIUIIXOM TpaHart jaropionitom [ibid.: 155].

Kinbka cis mopo F03eda Moposesnya. Y BifHOBIIeHil 1918 p. monbebkiit fep>kaBi BiH opraHisy-
BaB [lep>kaBHMII Te0IOriYHMIT IHCTUTYT i mpoTsiroM 1919-1937 pp. 6yB itoro aupexTopoMm. [IisibHICTD
iHCTUTYTY MasIa He Ti/TbKM 3ara/IbHOIIONIbCBKE, a 11 cBiToBe 3HaueHH [Biletskyi & Shpilevoy 2006: 66].

3ragaemo e ogHoro yyna — IOpia (Teopris) Bikroposnya Bynbda (1863-1925). Ille y cTyaeHT-
CbKi pOKI, HABYAIOUMCh Ha (i3MKO-MaTeMaTYHOMY (aKynbTeTi BapimaBcbkoro yHiBepcurety, Bin
BIKOHAB CBOIO IIepIIly HAyKOBY poOOTY y ramysi kpucranorpadii. ¥ 1892 p. oTpumMas cTymiHb Mari-
cTpa MiHepasorii Ta reosorii i 6yB pu3HaYeHMiT IpUBaT-AoLeHTOM. [IpOBOANB MpaKTHYHi 3aHATTA
3 kpucranorpadii B mabopatopii Onexcanzpa Jlaropio Ta unras neKuil 3 1poro x npepmery [Ilin
1940: 188-189]. Bin 6yB mepmum kpuctanorpadpom B CPCP. 3arasom HaykoBiit fisinbHOCTI Oyna
IpUTaMaHHa MNPOTa HOMIAAIB Ta O6araTorpanHicte. Hanpukiaz, BiH BUBYaB CIIiIbHI 3aKOHM, sKi
KepyIoTh (POpMOI0 KpUCTAIiB Ta pociuH [ibid.: 194].
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3aspaku mucty Onexcanppa Jlaropio no B. I. Beprazgcpkoro Bif 30.12.1893 (3 MiHiManbHUMIY Ky-
HIOpaMy My0IiKyeMo HyDK4Ye) MU Ii3Ha/INCA 1ie Tpo ogHoro y4Ha — Cobornesa, Aknit 6yB acucTeH-
TOM BueHoro. Haui nmomryku BusBum gBox jmopeit 3 npisuigem Co6omes (Mukona MukonaitoBug
ta [IMutpo MukonaitoBuy) i o6uaBa BOHM B pisHi poku npudeTHi o Bapimascbkoro yHiBepcurety,
no ukomu Onexcanppa Jlaropio. BijomocTeit mpo acucrenta CoboseBa myske Majo. BiporigHo, 1e
6yB Muxkona MukomaitoBua Cob6ones. Bin sragyerbca y cnmckax fiificHuxX 4neHiB BapiraBcbkoro
TOBApUCTBa JOCIIAHUKIB pupoau (3a 1896 p.) mo BinpineHH:o ¢isuku ta ximii pasom 3 O. €. Jlaro-
pio, I. A. Moposesuuem Ta O. B. Bynbpom. Miciiem itoro nepedyBanus 3a3HadeHe micto Koctpoma
[Amalytsky 1896-1897: 2-8]. [logaTKOBi IOIIYKM IOKM 1110 He HAfIa/Iy HAM MaTepiay /i 3’ ICyBaHHS
ocobucrocti M. M. Cobonesa, Tomy OyayBaTy IpUITyIleHH IIie 3apaHo, X04a BOHU, Ha IePIINI 110-
IIAA7, O4eBU/HI (ogHaKOBe Mpi3Buile 110 6aTbKOBI, MicTo KocTpoma, 1o sikoro 061aBa mpuyeTHi...).
B nucri, ckopile Bcboro, itgeTbesa came nmpo M. M. Cobornesa.

Ocobucticts fpyroro, monopuoro Cobonesa Bifoma, ane geio npusabyra. Lle Imurpo Muko-
navioBud Co6ornes (1872-1949). V 1894 p. Bin 3akiHuMB AyxoBHY ceMiHapito y Koctpomi, a y 1895 p.
HOCTYynMB Ha (isuKo-MaTeMaTHYHMII BaKyabTeT BapIIaBcbKOro yHiBepCHUTETY, KNIl 3aKiHUUB Y
1899 p. i3 30m0T010 Mepavto. HaykoBy po60Ty posmoyas liie Ha TPeTbOMY Kypci YHiBepcuteTy —
BUMBYAB TEKTOHIKY Ta cTparurpadiio Kenerpko-Cangomupcbkoro kpsky y IMombii. Voro sumre-
nsMu, okpim Ornexcanppa Jlaropio, 6ymu 0. B. Bynbd Ta Bifommit reosor, maneosoornor B. IT. Ama-
ymubkuit. [Tics 3akiHueHHs yHIBepCUTETY IpallioBaB TabopaHTOM Ha Kadenpi reosorii i Minepao-
rii Bapmascpkoro nonitexniunoro incturyTy [Karyakin 1972: 125].

¥ 1911 p. 3axuctuB y MOCKOBCHKOMY YHiBepCUTETI fucepTallilo Ha CTYIIiHb MaricTpa MiHepasorii
Ta reorHosii Ha Temy «Cepepniit feBoH Kenmenbko-CaHgoMupcbKoro Kpspky». OnoHeHToM 6YB Bifio-
muii reosior O. I1. ITaBnos. Bix 1914 p. i o 1949 p. npairoBas 3aBigyrounm kadenpu reomnorii Xapkis-
cbKoro yHiBepcuTety. Vloro cyyacHuku sragysanu: «Uepes ycio HaykoBy fisnbHicTs . M. Co6orne-
Ba YEPBOHOIO CTPIYKOIO NPOXOAUTH AYMKa IIPO 3aKOHOMIPHOCTI y T€OIOTiYHMUX MpOoLiecax, MO YKN
3aKOHOMipHOCTel! B icTopii 3emi, y popMyBaHHi ii cTpyKTypH, Hafip Ta icTopii opraniuyHoro cBiry.
He Bci 11i poboTy 6ynu Bramumu, He BCi 6yy BU3HAHI, ajle TUM 4 iHIIMM YMHOM BOHU Bifirpanmm
MO3UTVBHY POJIb Y PO3BUTKY BiTUM3HAHOI HAayKM, BOHM 3MYIIyBaaM IIYKaTy HOBE Ta 3HAXOOVIN i
3HAXOMATD BifITYK Yy psAAi HOBITHIX pobiT» [Savich-Zabolotsky at al. 1949: 242-243]. Jlo HeBu3HaHUX
y CPCP, 4epe3 aHTU/apBiHICTUYHI MOI/IAAN, HA/IOXWUTD, HAIPUK/IAJ, poOOTa BYEHOTO, 5K IIPUBEP-
Ta€ yBary HOCTIZHMKIB i B Ham yac — «[louatkm icropuynoi 6ioreneTnkn» [Sobolev 1924]. ABTop
PO3IVIAia€ MPOIIOHOBAHI HUM 3aKOHOMIpHOCTI 6ioreHesy (ZOCUTB AMCKYCiiiHI, TOMY i HaIITOBXY-
I0Tb Ha IOIIYK HOBOTO) y mpoleci eBomonii. I[Tocnmaerbes, 30kpema, Ha ifel ofHOrO i3 cBOiX BUM-
teniB — B. II. Amanunpkoro. Jlo pedi, komis ckeneTy ckyrosaspa (Skutosaurus Karpinskii, pik ne
BKa3aHO, 3a3HaYeHO: HANpuKiHui 19 ct.), BusABnenoro B. I1. AManuubkuM Ha 6eperax piuku Mana
ITiBHiuna JIBiHa Ta opuriHanbHUI Yepen 36epiraoTbes y HaljionabHOMY HayKOBO-TIPUPOHUYOMY
mysei HarjionanbHoi akazeMil Hayk Ykpainm (mpyruit mosepx, Bitpusnm 28, 30). Takox ¢doTtomop-
tpet [I. M. Co60oreBa MoykHa 1106a4nTI cepef iHIIMX GOTONOPTPETIB YKPaiHCHKIUX M1a/IEOHTO/IOTIB,
NIpEeICTAB/IEHNX Y MY3€elHill eKCIIO3UIIII TP i ioMi Ha IpyTUil IOBEPX.

Y mucti 6aunmo mype knonoranua Onekcangpa Jlaropio gomoMorty cBoiM y4uHsaM. BracHe BiH i
npocutsb B. I. BepHazgcpkoro Hagatu iM npoTexxyBanHsa. Oco6muBo miknyerbes mpo nossaka 0seda
Mopo3seBuya, AKIiT Yepe3 CBOE MOXOPKEHHA MOXe BiguyTu ceOe i301boBaHNM. TOPKAa€eTbCA NUTAH-
HA 1OJ0 He3a0BiIbHOr0 po3BUTKY MiHepaorii y Pocificbkiit immepii. Takox gisHaemocs mpo iioro
3HAJIOMCTBO 3 BifoMuM pociticbkum reonorom — O. I1. ITaBnoBuM (miepenae itomy cBiit ykmin). B -
JIOMy JIUCT fjofiae iHdopMaliiio, sika MoXke 3arikaBuTu 6iorpagis Bcix, srafflaHnx y mcTi oci6.

«Munocmueuii nave. Benvomuwanosnuii Bonodumupe Isanosuuy! Kopucmytocs Hazodoro, uyo6
nocnamu Bam wupuii npusim i [nobaxcanns] ycniwunux po6im Ha 3°i30i, i 6 moii e uac 6Ucso-
BUMU MOE UUpe CHIBUYMmMS 3 NPUB0OY 1020, W40 5 0COOUCMO He MOXY OYymu npucymmim i 6pa-
mu yuacmo y pobomi 3’i30y. [...]. Ilocunaio Bam moix 060x nmauieHsam, KoHcepeamopa Kabinemy
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Moposesuqa ma acucmenma Co6071€6a 3 yKIIHHUM NPOXAHHAM HAOAMU MOZIOOUM JIH00AM OesKe
sacmynnuymeo. Miti yueno Moposesuu, ik NONAK, NOUYBAMUMEMbCS, MOKTIUBO, MPOXU i3071b0-
sanum, momy Bu 3pobume 006py cnpasy, axkuyo nosnatiomume 1020 3 deskumu 3 Bauiux monooux
nooeil. Bin ykpati ckpomHa, ane 0yice ceptiodHa i 00iznana mooura. Tpemiti miil 6uxo6axeub, HUHi
Haw npusam-ooyeHm Bynog, Bam 006pe sidomuii, maxox He moxce 3’ A6UMUCS, 60 04iKye OHAMU
nonosnenns poounu. Hadcunaio Bam y cexyito eumozy, cnodisarnouucy, w0 60Ha 6yde 062060peHa
Hero. [...]. Tucny Bawty pyxy i 3anuwiarocst Bam 8iddarum i 2omosum do nocnye. A. Jlazopio. Bapuwa-
8a, 30 epyors 1893 p.»

(JImct 36epiraerbcsa B ApxiBi PAH, ¢ponp 518, om. 3, cip. 918, apk. 1-1 3B.).

B nmucri iinetbes npo IX 37137 pociiichbkux MpUpORO3HABIIB Ta TiKapiB, ssKuil BinOyscsa y Mocksi
33 1o 11 ciuna 1894 p. IlpuBar-gonenT MockoBcbKoro yHiBepcutety B. I. Bepragcbkuit Bxogus 1o
CKJIaJly pO3HOPSIHOTO KoMiTeTy 3’131y, lonosoto sxoro 6ys K. A. Tumipsses. 3aBigyrounm cekiiiero
MiHepasiorii Ta reosnorii 6yB npodecop O. I1. [Tasnos.

Ha 3aciganHi cekuii minepasorii i reosorii, mo Big6ynocs 5 ciuns, I03ed Moposesny 3po6us 1ii-
KaBY #omoBinb: «[Ipo mry4yHe BifTBOpeHHA AeAKMX MiHepaliB i ripcbkux nmopif» [Morozevich 1894].
[Ipu LbOMY BiH ZeMOHCTPYBaB 3pa3Kiy FipChKUX MOPif, sAKi Oy/I0 CMHTE30BaHO HA BUIIE3raflaHOMy
CKJIOIUIaBU/IbHOMY 3aBofi TapryBeka. MokimBo, Taki mopopy Oyay oTpuMaHi Blieplle i Brepiie
[IeMOHCTpyBa/ICA (CIeliabHO TaHe MUTAHHA MU He JOCIPKyBa). Takox MigKpecns, 1o 3a Ba
poxu n1poBiB 200 BOCi/iB 3 CMHTE3Y BUBEPKEHMX TiPCbKUX IOPif; Ta MiHEepaliB 3aBIAKM MaTepiaib-
Hill migTpuMIi BracHUKIiB 3aBopny. Ha 3’i371i BiH npecTaBuB MMPOKOMY HAaYKOBOMY 3arajy Hmepuii
pe3y/IbTaTi CBOIX JOCTIKeHb, AKi 6ynn 3aBepiueHi y 1897 p. i AKi MU KOPOTKO pO3IVIIHY/IM BHMIIE
[Morozevich 1897].

Ha cropinkax MarepiaiB 3'{37y 3HaXOAVIMO CIIMCKM JIOTO Y4acHMKIB Bifj BapuraBcpkoro yHiBep-
curety i 6aunmo imeHa reonoris Onekcanpapa Jlaropio, 0. B. Bynbda, y AxocTi 30070ra 3a3Ha4eHO
npodecopa B. I1. Amanmubkoro. Takoxx 3asHaueHo MiHepanora Mukony Mukomnaitosunda Co6oeBa,
0 MemKas y Mocksi Ha Bynuii Benukiit OnekciiBebkiit y 6yaunky 27 [Zernov 1894: 30].Yu 6yB Bin
acucrenToM y Onekcanppa Jlaropio? Maemo Hafiito B MaitlOy THbOMY IPOSICHUTH 1ie IATAHHS.

Haykosi norsapu Onekcanppa Jlaropio ¢popMyBanucs i mpy 6araTopivHUX JOCTIPKEHHAX Mar-
MaTMYHUX ripcbKux nopisg B Kpumy.

3. HocmimxeHHa MarMaTMYHuX nopig Kpumy

B Kpumy Buenuit mpamioBas npotsiroMm 21 poky (1877-1897 pp.) mif 4ac niTHIX yHiBepcuTet-
CBbKMX BaKallill. 3Bu4artHo, 6y/u i mepepBu B gocmimKeHHsAX. Hikde KOpoTKo, BIGIPKOBO, pO3ITIs-
HeMO I0YaTOK, 0COO/IMBOCTI i OCHOBHI pe3y/IbTaTy JOCTiKEeHb.

Y 1879 p. 320 no 30 rpynHs B CankT-IletepOypsi BinOyscs VI 8’131 pociiicbkmx Ipupogo3HaBIIiB
Ta nikapiB. [onoByBas Ha 3’i3ni A. M. BekeTos, a mouecuum Jonosoro 6yB K. ®. Kecnep. 3 Jlepmt-
CbKOTO YHiBepcuTeTy Ha 3’311 6yB Bxxe 3Hariommit HaMm npoecop K. I. IpeBinrk ta inuri. by npu-
cytHi Biomi BueHi: [I. M. Anyunn, M.O. Tonosxuncekuii, M. €. JKykoscbkmit, O. O. IHocTpanues,
O. I1. Kapniuceknii, [I. I. Menpenees, K. M. ®eodinakros ta inmri. Onexcanyp J/laropio 3HaitOMUTh-
s 3 3aCHOBHMKOM KIiBCbKOi Koy reosoriB K. M. ®eodinakroBum. Takoxx BigMiTIIMO 3HaiTOMCTBO
3 M. O. [0110BKMHCBKMM, TOBapUCHKi JPY>KHi BITHOCUHY 3 AKMM IIPOJOBXYBaIUCh 6arato pokKis.

3ropgom nopapysas K. M. ®eodinaktoBy cBorw pobory «IlopiBHsmbHO-TIeTpOrpadiuHe AOCTiz-
YKEHHS MaCUBHUX TipcbKux nopis Kpumy» 3 napunm nagnucom: «Mozo sucoxonosaxcrocmi K. M. De-
oginakmosy 6i0 asmopa» (puc. 3).

Ha Toit wac Kpum movaB mpuBepraTu yBary 6araTboxX HayKOBIiB. 3aciy>keHmit mpodecop
K. ®. Kecriep 3anponoHyBaB CKJIACTM 3pasKOBMUIl IPUPOJHO-ICTOPMYHMII ONMMC MiBOCTPOBA i IjI0
nponosutito 6yro npuitHaATo [Inostrantsev 1880: VIII]. [lna Onekcanppa Jlaropio, ypomxenris Kpu-
MY, Iie OyB IIeBHUII I0AATKOBMIA IIOLITOBX Y JI0T0 TOCIIPKEHHSX.
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Ha 3’i3pni Bin Buctynms 3 gonosigato «IIpo kpucranivni nopogu Kpumy» [Lagorio 1880b]. ITix-
KpeC/IMB CyIepevHOCTi Mmoo knacudikanii kpucramiyaux nopig saranom. Ha jioro nornap, mopoan
Kpumy Hanexxamu o fiab6asis KpeijoBOro Ta PCbKOro BiKy, a TAKOX AiopuTiB Ta Menadipis. Oco-
O1MBY yBary NpuAiNNB BUBEP)XeHUM IIOPOfiaM KPeioBOTrO BiKy, OCKIIbBKM KPeNIoBMIl BY/IKaHi3M
MmasoBigommit. Jlo Takux mopij BiH BifjHic mopoam, 10 3ycTpidaloTbcs 6111 MOHACTUPS CBSATOTO
Teopris i Ha3BaB ix majeoTpaxiTaMm. Ixniit Bik criBmagas, Ha IOYMKY BYEHOTO, 3 OCaJJOBVMM Bifi-
KMafamMy HeokoMy. Takoxx 6ynu BuBYeHi mopopau y gomnHax pik Anbmu, boppaka ta Canrupy. I'ip-
cbKi opoau 6y XiMiuHO po3K/IafieHi Ta MiKpocKomiyHo ByuBYeHi. Hazasi mianyBas npuctynntu
0 XiMiYHMX Ta Qi3SMYHUX HOCTiAIB, sAKi Ha/JafyTh OCTATOYHY BiJIOBi/[b HAa MUTAHHSA PO TeHE3UC
KpUcTaniyHux ripcbkux nopip [Lagorio 1880b: 299]. Buenuii, 1o cyTi, Ipe3eHTyBaB CBOE HayKOBe
IOCTiIKeHHs, sKe 0y/10 3aBeplleHo y Apyriit monosuHi 1880 p. y lepiuTcbKkoMy yHiBepCcUTeTi.

i Pwuc. 3. Japumit vagrmuc Onexcanppa Jla-

3 Far /”‘/" ‘/:“/;j" iy 2{" i; s ropio pekropy KwuiBcbkoro yHiBepcurery
2 = £ e s . K. M. ®eodimakToBy Ha TUTYIBHOMY NTUCTI
| vror oL mvera N cBOEl pobotu «IlOpiBHA/IBHO-IIETPOrpa-
’ 3 s (biune pmocmimKeHHs MaCUBHMX TipChKUX
\ e : nopin Kpumy». Kuura 36epiraerpcs y Ha-
VEFﬂlﬂl[}hﬂﬂd'I]BtFUﬂI’ﬂl]hlS[}hﬁ Studien yKoBiit 0i6mioTewi IncTUTyTY reonorivanx

| ¥ ¥ wAUL Hayk HAHY.
e o {"'@eormmaxTona ¥ Fig. 3. Inscription by Oleksandr Lagorio
. . to the rector of the University of Kyiv
massigen Gresteine der KI‘ym. | K. M. Feofilaktov on the title page of his

work ‘Comparative Petrographic Study of
E B  Massive Rocks of the Crimea. The book is
stored in the scientific library of the Institute of Geological Sciences, NAS of Ukraine.

Vpetbes mpo po6oty «IlopiBHAMbHO-TIeTpOrpadiuHe TOCTIIKEHH MACUBHUX TiPCHKUX MOPif
Kpumy» [Lagorio 1880a] Ha cTymiHb goKTOpa MiHepasorii Ta reornosii. Y nepegMoBi BueHmit 3a3Ha-
4UB, 110 BIITKY 1877 p. Bin 06’ 13guB Kpum a5 o3HaiiomieHHs 3 iioro reorpadielo i 1106 BUKIacTi
pe3y/IbTaTH CIIOCTEPEXXEHb Ta HOC/Ii/[KEHb FeOTEeKTOHIKM Ta Fe0/IOTiYHIX 0COOMMBOCTEN MiBOCTpO-
Ba. [Tonepennbo 6ynu BuBYeHi ripcbki mopopu Kpumy 3a myseitiummn 3paskamu JleprTcbKoro yHi-
BepcuTeTy. Buie My 3a3Hauny, mo XimMivHi gocipkeHHs nopin Oynn npoBeeHi B yHiBepcuTeT-
CbKiit XimiuHiit Taboparopii, siky ogomosas npodecop K. Ilmixar.

Onexcanpp Jlaropio mepiunii 3BepHyB yBary Ha reOTeKTOHiIYHY npo6nemaTtuky Kpumy Ta jtoro
ckmaggacty 0ynoBy. Bin Buninmus Tpu posnomu. Ilepuinit mpoxoauB 1o ripCbKUM BaIlHAKOBUM Ma-
c1BaM BepxHboI ropu: paitonn babyran, Yaruppar, [lemepmki Ta inmux sin. [lapanenpHo npoxonns
OPYTUIL, MeXi AKOTO CIiBIaJlany 3 KPyTUMMU CXM/IaMU HEOKOMCBKMX BiJK/IafiB. O6unsa posmomu,
Ha J10T0 IYMKY, Oy/iu 3’€iHaHi TpeTiM, IIoNepeyHIM, MEHIII 3HAaYHIM, SIKVI1 IIPOXO/IMB Ha MiBIeHHUI
3axip Bij ropu Kacrenp Ha miBgeHHOMY 6epesi o cema Ko6osu y gonuni piuku Anbma. 3 eBHUM
IPUITYLIEHHAM, BCi TPM pO3/IOMY BYUHMK/IM B OIVH i TOJ CaMUJ T€O/IOTiYHMII Yac. Y AKOCTI MigTBep-
JKeHHs HaBiB IPUKJIaJ] TOTO, 110 mopoau B paitoni Peopocii i Kapapgary npobusatoTbes yepes mapu
BAITHAKY, 10 BITHOCATBCA N0 BEPXHbOI I0PH, a I]e O3HavaeE, 110 BOHY BUHMK/IN paHillle VX BigK/a/liB
[ibid.: 22-23]. ¥V pobori npencraBieHo AeTanbHy XiMiKO-MiHepaloOriyHy XapaKTepUCTHUKY IipChbKUX
opiz.

Takox 6y/10 BiiMiueHO, 110 BiIK/Iaau Jieifacy 3 YMC/IEHHVIMY TPillMHAMY, CKIaJiKaMy Ta fiedop-
MalisIMM 3a/IATal0Th BEPTUKA/IbHO, TOAL AK PO3MillleHi YaCTKOBO IIPOCTO Ha HUX BEPXHBOIOPCHKIi
BAIIHAKMY 3a/IATal0Th MOHOK/IIHA/IPHO 3 Ma/jiHHAM 40-45" Ha miBHiuHWIT 3axif. 1]i BanmHAKK yTBOpIO-
I0Th BEPXHIO YaCTMHY KpUMChKOi siim [ibid.: 22].

KputndHo 0 HOIIAAIB BYEHOTO ITOCTABMBCA JIOTO CYYacHUK, TipHMYMit iHkeHep A. B. fIkoB-
JIEB Y OBOX cBOiX mpanax: «IIpo xapakrep kpucTaniyHux ripcbkux nopin Kpumcbkoro miBocTpo-
Ba» [Yakovlev 1881] Ta «/lo nmuTaHHA PO MOXOPKEHH KPUMChKUX KpyCTaniqHux nopip» [Yakovlev
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1882]. Kputnka i KOHCTPYKTUBHA, i cynepewInBa, MicIiAMu NoTpebye NPUCKIIINBOTO aHaIi3y y -
TAHHAX I[OZ0 TOTOYACHNUX HeTporpadivyHmX MiXOAIB IPY XapaKTepuCTULi ripcbkux nopis. Hampu-
knaj, A. B. SIkoBnes Bkasye, mo Onekcanpp Jlaropio Bupinus y Kpumy ninaput, 6asanet, menadip,
aHae3nT, nerikodip, mopdipuTn Ay1a FocUTh 0OMeXXeHOro nepiogy— HeokoMmy [Yakovlev 1881: 69].
I[Ipu 1jbOMY caM BUJIIMB BCbOTO /iBi OCHOBHI mopopyu — Aia6asu ta mopgipu [ibid.: 48-59]. Takox
A. B. SIKOBNIEB TOPKAETbCA HAaraTo B YOMY He BUPIIIEHOTO B TOJ Yac MUTAHHS I[OJ0 MiKPOCKOIIiY-
HOTO aHaJli3y KpucTaniyHux nopig. OgHak 3 A. B. SIkoBneBMM MOXXHA IOTOAUTUCA B TOMY, 1IJO Yac
BUHVKHEHH: KPUCTAIiYHMX TiPChKUX MOPiJ Ba)KKO BIJHECTU [0 OfHIEI IIEBHOI I'€0NIOTiYHOI eIoXn
(y HauIoMy BUIIAZKY /O HEOKOMY). BracHMX ITpono3niiit 100 BUpilleHHs JOCUTD CK/IQJHOTO M-
TaHH: [IPO Yac YTBOPEHH JIAKOJIiTiB BiH He Ha/laB, a BUC/IOBUB J[yMKY, IIIO BUPILITyBaT! Iie IUTaHHA
OynyTh MaitbyTHI gocnigauku [Yakovlev 1882: 256].

[l Hac BaXK/IMBa OLIiHKA BJIACHOI poOOTM caMMM BYEHVM: «... S BIlepie BKasaB Ha 0COO/M-
BUII iHTepec i Malbke BUpillla/ibHe 3HAUeHHS K JUIS CUCTEMATVKY, TaK i JyId 3°ACyBaHHS Teo/Ioriv-
HOI poJIi MaCMBHMX TTOpif B3araii. ...[Bus4as] ripcbki moponnu, BuBepskeHi B Me3030JICbKY epy abo,
IpaBUIbHIlIe MOBUTY, IHTPYJOBaHi y Me3030iichbKi Bifkmaau.... [1]i] mopoau BifHOCHO pifKicHi i
SIBJISIIOTH COOOI0 MepexifiHi TUIIN Bifi TOPif] TaK 3BaHUX «JPEBHIX» 0 «IOHNX», HAOMIKAIOUICh OJHAK
6inblre 10 TUITY «IPEeBHiX», TO6TO IHTPY3UBHUX. Tako>k MHOI0 Oy/I0 BKa3aHO Ha Te, 1[0 BOHM JIifICHO
SBJIAIOTH 0000 3MillIaHi TUIIN, 5IKi He MOXKHA 3 YIIeBHEHICTIO BiTHECTM Hi 10 OJfHOI, Hi 0 iHIIOI 3
ro7I0BHUX Kareropiit. Lle BUAHO 3 TOrOo, 110 NOIIAAM PisHUX JOCTIZHUKIB CyllepedaTb OJUH OJHOMY»
[Lagorio 1887b: 7].

Y 1883 p., 3 18 no 28 cepmns B Opeci BinOyscsa VII 3'i31 pociiicbkux npupopo3HaBIiB Ta TiKapiB
[Mechnikov 1883]. Buennit mpuitmMaB y4acTb y itoro po6oTi, Kinbka pasiB rooByBaB Ha 3acifaH-
HAX CeKIIil MiHepasorii Ta reosnorii. Ha 3aciganni cekuii Bifj 24 cepliHA y CBOEMY BUCTYIIi BifMiTUB,
10 BBa)Ka€ BUBEPKEHHSA 3arajioM fAK HaC/i/IOK MiJHATTA, a He IPUYMHY JOTO i MOACHUB MiJHATTA
Kpumcpkux rip Hacnigkom 6iuHoro Tucky [ibid.: 2] (MaB Ha yBasi TaHTeHI[MaTbHUI).

I[Ticna 3aBepureHHA 3i37y, JIOrO yYacHMKM Ha IapoIUIaBi pymmm Ha ekckypciio go Kpumy.
Ocranns 6yna maiictepHo cknafieHa M. O. TonoBknHCbKUM i 6y/na po3paxoBaHa Ha 8 HiB 3 BiBiz-
YBaHHAM Hal0i/IbIII 3HAYYLIVX Y Te0/IOTiYHOMY i IlisHaBa/IbHOMY BifjHOIIeHHAX Micb Kpumy. [leta-
Ji IPO KPUMCBKY eKCKYpCilo 3HaxoauMo y pobori Onekcanpgpa Jlaropio [Lagorio 1885] (MoxxmmBo,
eKCKypCisl BIfHOCUTBCSA [10 TIepIIOi HayKOBOI eKCKYpcil y cepi BHYTPIlIHBOrO HAYKOBOTO TYPU3MY
B Kpnmy). [lisHaeMocs po pesynbraTi JOCIiKeHb 100 MPpOoOIeMaTnKI HOMEHK/IATYPY TipChbKUX
nopin y 3acrocysanHi go Kpumy. Tak, 3rifHo 3aranbHOIpMitHATIVE HOMeHK/IaTypi, mopoau 6i1a Mo-
HacTups cBATOro leoprist He MOXKHA BifHOCUTH [I0 TPaxiTiB, 60 BOHU CTapilli 3a eOIleHOBI BiK/Iazn,
110 iX IepeKpUBaIOTh, KPiM TOTO, BUEHMIT BBaXKaB, 1[0 I]i IIOPOAY SBIAITh COOOI0 MepeXifHIiT TUIT
i MaloTb HETUIIOBY CTPYKTYPY, AKa BIACTMBA IepeXifHuM TnmaM. Takox Li Mopopyu He MOXKHA JO-
nTy4aTit i 1o opToknasoBux mopdipis. Tomy mosHaums ix Mesosimaputamu, abo Me3oTpaxitamm y
3B’53KY 3 IX HETUIIOBICTIO Ta HA/IKHICTIO 32 YaCOM BUBEP)KEHH: JI0 IIOYATKy KPeiiOBOro Iepioxy.
JoLIiIbHICTh TaKOTO BiffliIeHHA MacCUBHUX IOPif KpeilfoBOro BiKy i Jo IeBHOI Mipy BCiX Me30301i-
CbKMX IIOPiJ] Bij IIOPij I1a/e030JICbKMUX Ta I1a/I€Or€H-HEOT€HOBMX, Ha JYMKY BUEHOTO, CIyIyBaTu-
MYTb apTyMeHTAIli€l0 ¥ JOCTIi/KeHHAX NOAiOHMX BUBEP)KEHDb KPeiioBOro Iepiofy y iHIMX Miclie-
BocTAX. Taki gocmimkenHs 6ymu Bifomi i e mifgreepxyBanm itoro nornan [Lagorio 1885: 15-16].

Boxe B KiHIIi eKCKypcil BiH IpuiiMaB y4acTh y CXO/pKeHHi Ha ropy Kacrens 6ina AnymTy, a moTim,
KO/ BCi po3’ixasucs, 1je Ha KinbKa AHIB 3ammuumBcs Ha fgadi M. O. TonoBkuHcbkoro. CKopucTas-
LINCH 110TO TOCTUHHICTIO, Onekcanyp JIaropio 03HaTIOMUBCS 3 TeAKUMU MOAPOOUIISIMU Te0TOTi9HOI
oynosu ropu Kacrens [Lagorio 1885: 18]. Ha mouatky BepecHs moBepHYBcs 1o Bapurasu.

[Mopaneiui gocnimpkenus y Kpumy Bucsitieni y po6ori «[lo reomnorii Kpumy. ITpo nesixi macusHi
ripceki mopoau Kpumy Ta ix reonoriuny ponb» [Lagorio 1887b-c]. Bigmitumo Bigkpurts 6ins ba-
TaK/IaBy TPaHITHUX Ba/lyHiB, AKMX IONEPeNHi JOCTiAHUKI He NoMidanu. BiH JoTpuMyBaBcsA CBO€EL
KOHIIeIii Ioflo Hane>xXHocTi nopif Kpumy 1o Me303010 i BiK I'paHiTiB BU3HAYUB K IPUKOPIOHHUI
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IopcbKo-Kpeiiposuit [Lagorio 1887b: 14-16]. OpHak, mi3Hille BUABMIOCH, IO TPAHITY He YTBOPIO-
IOTb KOPIHHOTO 3a/IATaHHH, K BBaKaB BYEHUIL.

Onekcanpp JIaropio 3BepHYB yBary Ha pisHOMaHiTHi Ta LiikaBi 3pasku nopig Kapapary. HaBoguth
IPUKJ/IaJ, 3a/IATaHHA OfHI€ET i3 K11, 1[0 3HAXOUTHCA Y BepXiB'1 APy, KMl omyckaeTbes i3 Kapagary
Ha IiBJJeHb 110 HaNpAMKY fio piuky Otys. 115 >xmta Maia BUpilraabHe 3Ha4YeHHS 1A 3’ ICyBaHHS Teo-
noriuHoro BiKy uyx nopin. Bin Bigmitus: «Ilopoda npopusae sepxHvoropcokuti antax (BiH TeXNTh
BUILE C/IAHIB) i y Micyi konmakmy 3minuzna tiozo. Bin [BanHAK] 3poO6MBCA 1O CYCiACTBY 3 HElo I10-
pUCTUM, TBEPAUM, OTPUMAB YePBOHYBATUII KOJIip, HAIIOBHEHMII MiKPOCKOIIIYHUMY 3€PHAMY KBapLy
i micTuTB OKpeMi KpucTany miarioksasy. Lle BificIoHeHHs BaXK/IMBe TOMY, 1[0 6€3YMOBHO JJOBOJNTD,
W40 MACUBHI NOPOOU BUCHLY MUY NICTIAL 810KIA0EHHS 8ANHAKIS, YOTO O CYX IIip He BAABAIOCH JOBECTH
Tak 6esymMoBHO» [Lagorio 1887c: 24].

Buenuit nmumaBcs Tum, 110 Mepiunii BKa3aB Ha iCHyBaHH: i HeOOXiTHICTb BcTaHOBNIeHHA B Kpu-
MY 0COO/IMBOTO TUITY BUBEPXKEHUX MOPif] 1akoniToBoro tuiy (rimabicanbuux). Iligkpecnus, mo Bci
BOHU MAIOTb OfJHY 3aTajibHy PICY, AKa MOJIATAE y iX CXMIBHOCTI 10 MeTaMopdisaliii Ta BUBIiTpIOBaH-
Hs [Lagorio 1887b: 10-11].

B ymumnni 1893 p. Bin Bnepuie sHaiimos y Kpumy kpucraniuni cranui [Lagorio 1895]. 3naxinka
Oyna mifTBepaKeHa i 3 60oky M. O. Tonoskuucpkoro (Onexkcangp Jlaropio 1iHyBaB JYMKY CBOTO
toBapuina). PisHi Tunm kpucranivHux cnaHiiB Oymu sHaiigeHi 611 Kapacy6asapa (binoripcpka), y
BepxHiil yacTuHi gonuuu piuku Kapacy, Ta B inmmx Micuax. Iligkpecnus, mo y niBHiuHII yacTUHI
Hobpymxi 3sHaiiIeHO TOPOAY, aHAJIOTIYHI KPMMCBHKIIM: OCaJOBi, KPUCTA/TIYHi C/IaHIIi Ta BUBEpPKeHi.
Kpim Toro, BKasas Ha aHA/IOTiI0 y TEKTOHIIIi i 3pOOMB LII/TKOM BipHWIT BUCHOBOK: «...T€OJIOTis 1 TeK-
ToHika Kpumy craHe Tinbku Tofi IiIkoM 3p03yMinoro, Ko/, He Kaxyuu Bxe Ipo KaBkas, Ham Oypie
Bifjoma fietanpHa 6ygosa Jo6pymxi» [ibid.: 6].

Ha saxignomy cxumi Arofary y 1897 p. BUABUB HOBY TipCbKY IOPOAy i [jaB iif Ha3By Ha 4ecTb
Kpumy — raBpir [Lagorio 1897b: 5-6]. Xoua, me y 1887 p. y oMy camomy Micui (6ina ApTeky) BiH
BIIepllle 3HAIIOB HeBiJOMY ripCbKy IOPOAY, Ky XapaKTepu3yBaB fAK ICeBI0C(hepOIiTOBY 3 arpe-
raTHolo nosspusaniero [Lagorio 1887¢] (Ha Toit yac Ha3Bu mopoxy e He Oyro). ITic/a ogaTKoBUX
YyTOYHEeHb i BUHMK/IA HOBA Ha3Ba Mopoiu — TaBpiT. OcTaHHA HaOMKaeThCA Bo KepaTodipis i ABnse
co6oto rpaHodiposi abo cepornitosi Harposi nimaputn. Kpim Arogary, i mopoay BXOAATD IO CKJIa-
ny macusis Ceparoc, Aii-Vlopi Ta iHImX B okomuusax Ay, 3BMYaiiHO BOHU PO3MIIIYIOTHCA Y
KpaloByX MicIsx fudepenuitoBannx MacusiB niBgenHoro 6epery Kpumy [Luchytsky & Kuznetsov
1936: 170].

[osasy Busep>xenux nopig B Kpumy Onexcanp JIaropio LjiIkoM CIyIIHO BifTHOCKB [0 IIPOLieciB
rOpoTBOpeHH:. BiH 3a3Ha4uMB: «YTBOpEHH: BeMMKOI CK/IAIKM a60 371aMy BHAC/TIOK OiYHOTO TUCKY
[TaHTeHIIiaTbHOTO ] Iapae/IbHO TeNepilllHbOMY IiBIeHHO-CXiTHOMY y36epexcokio Kpumy Ta ocigaH-
HS MICLIeBOCTI, Ky Temnep 3aitMae JopHe Mope... 6y/I0 IPUYNHOK BTOPTHEHHS MarMm y Bxe ic-
Hyloui Iopchki Bigkmagn» [Lagorio 1887c: 41]. Bin MaB Ha yBasi CyLinbHY IPsARY BepXHbOIOPCHKIX
pudiB, AKy M03/1aMyBa/Ii MarMaTUYHi HOPOAY i B IOZJa/ILIIOMY IIiJi BIVINBOM PO3MUBY Ta JieHyaIil
BifOyBanmoch (GOpMyBaHHA Cy4acHOTO penbedy. 3rifHO Takoi KOHIenwil, icHyroun y Kpumy siimm:
Babyran, Yatuppar, Jemepmxi, Tupke Ta iHII SBIAI0TH COO0M0 BLIMII 3a/MUIIKK CYL[iIBHOI PSRN
pudis [ibid.: 43].

Ha Bynkaniuny 6ynoBy Kapanary sBepuys ysary y 1891 p. O. O. IIposoposcbkuii-Toninus. Bin
BimMmiTuB BifMminHicTh Kapagary Bif nmakonitiB miBgeHHoro 6epery Kpyumy, BcTaHOBUB, 110 OinbIna
vyacTrHa Kapapgary ckmajieHa i3 ymaMkoBux nopin: Tygis, KoHIIoMepatis, 6pekdyiit. Takox gocri-
[MB MacVBM i Haiiku BuBep>KeHMX mopin. HamaB xopoTtkuit ommc meTporpadidHux 0co6mmBocCTeii
Ta MiHepanorigyHoro cknany nopip. Kinbka pasis nocmnascs Ha focnifykenHa Onekcanpapa Jlaropio.
Bkasas, 30kpeMa, 1o «...Kapazar BigpisHsaeTbcs Bif BCiX BijoMux KpycTaniqyHyx rip [IpaBuibHime
By/IKaHiYHMX MacKBiB] B Kpumy (3a BUK/TIOUeHHSIM HeBeMMKUX BUXOAIB 6i/s1 [eoprieBcbkoro MoHac-
THps, Ae npogecop Jlaropio 3HaimoB Tyd) TUM, LIO TYT PO3BUHYTI YIAMKOBI By/IKaHiYHi IOPOAU B
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JOBOJII BENIMKIN KiZTbKOCTI i piSHOMaHITHOCTI, 1110 XapaKTepU3YeE LIX0 TOPY AK 3aMUIIOK CIIPABXHbOTO
cTpatoByIKaHy» [Prozorovsky-Golitsyn 1891: 230].

I1s1 po6oTa 6yna BpaxoBana Onekcanapom Jlaropio y moganpumx gociimpkenasax Kapazgary i Bin
3po6MB 3HAYHUIT KPOK yIlepel: OKpiM BXXe BiJOMUX Y/IaMKiB BYJIKaHIYHWX IOPif, BiZKPUB /1aBOBi
noroku [Lagorio 1897b] (po6oty feTasnbHille pO3IIAHYTO HIDKYE).

Haykosi gocnigxenns Onexkcanpgpa Jlaropio mo KpuMy MoxxHa po3I/IAfaTH Y AKOCTi CK/IaZlOBOI
YaCTUHU BCIX 110T0 HOCmimKenb 3aranom. Cepel OCTaHHIX BijoMi ekcriepuMeHTanpHi netporpado-
MiHepasoriuHi, kpucranorpadiuni (BapumaBcpkuit yHiBepcutert), nmerporpagiuni B Ykpaini (Bo-
JIVHB), TAKOX Yy Tay3i XiMi4Ho{ reosorii Ta konpbopo3HaBcTBa y Himewunni (1920-1944).

CniofriBaemoc, 1110 3 YaCOM BCi CK/Ia/IOBi YaCTMHY HAYKOBOI IiA/IbHOCTI BUEHOTO OY/yTh 06’ €fHAHI
i My HabaraTo 6ijblie Ai3sHAEMOCSA MPO JIOr0 HayKOBe Hafj0aHHs Ta HellepeciuHy ocobucticte. Of-
HUM 3 YMOBHUX ITOLITOBXIB /ISl ZOCTiHMKIB, MabyTb, MoxkHa BBakatu Criny Jlaropio B Kpumy, Ha
Kapapasi.

3ara/spHy XapakTepuctuky poboram Onekcangpa Jlaropio no Kpumy HafaB BujaTHUIL re0Ior-
netporpad B. I. Jlyunupbkmit: «Bxe y 1880 p. O. €. Jlaropio BkasaB Ha pO3BUTOK MarMaTM4HNX I10-
pin pisHOro TMIY He TiNbKM y IPUMOPCBKOMY parioHi (B okonuusx IeoprieBcbkoro MoHacTups),
ajle TakoX 1 miBHivHime romosHol Kpumcpkoi rpspu — B parioni Kypuis, Bogpaxa, Anbmu, Ko60s.
LlinHicTb 5K 11i€i poboTn TaK i cTareit, ony6nikoBanux O. €. Jlaropio B HacTynHi poku (1887-1897)
(30KkpeMa, B Iy TiBHMKY 0 KOHrpecy 1897 p.), mOIArae B TOMY, L0 Y BCIiX IUX po60Tax HABOJUTHCS
He TiIbKY MiHepajoro-neTporpadivyHa XapakTepycTiKa MarMaTnaHux nopig Kpumy, ane it jaerbcs
PsI/l TOYHUX XIMIYHMX aHaIi3iB, 1100 MOTETINTY BCTAHOB/ICHHS CIOPiJHEHNX BiJHOIIEHb MK pi3-
HuMu mopogamu Kpumy» [Luchytsky 1939: 4].

Jonmamo, 110 IO MiCIAX IPOABY MarMaTMYHMX NOPif, 1o crifax Onekcanapa Jlaropio mporimio
6arato BYeHMX. BOHM NpUCKIIIMBO IPUAUBIIANUCA KO KOXKHOTO KaMiHIIS, YMOB 3a/IATaHHA IOPif,
BU3HAYa/IM IXHIl BiK Ta TeOTEKTOHIYHI 0COOMMBOCTI TepUTOPII i IIVIM CaMUM yTBEPIPKYBaI SKiCHO
HOBI, BracHi gocnipkenns. e Bxke 6YB MOYaTOK HOBMX €TAIIiB Ie0/IOri4HOro KocmimkeHHs Kpumy,
POSI/IAJ AKX He BXOAVB y Hallle 3aBflaHHA. [Ipore, B1bipKoBo 3ragaemo aesaknx BueHnx: O. K. Meii-
crepa [Meister 1908], O. I1. 3aitieBa [Zaytsev 1910], O. ®. Cnyxncpkoro [Sludsky 1912], IT. M. Ynp-
BiHcbkoro [Chirvinsky 1916], ®. 10. JleBincon-Jleccinra [Levinson-Lessing & Dyakonova-Savelyeva
1933], B. L. Jlyunipkoro [Luchytsky 1939], M. B. Mypatosa [Muratov 1960], B. 1. Jlebegnxcbkoro
[Lebedinsky & Makarov 1962].

Ha cy4acHOMY eTami reo/orivHuX sHaHb, OfjHa 3 TOYOK 30py Ha Bik KapajgasbKoro BylIKaHO-IITy-
TOHIYHOTO KOMIUIEKCY PO3IJIAfla€ JIOT0 BiK fIK Mi3HbOIOPCHKMII-paHbOKpelimoBumit. IIpy npoMy Bu-
SIBJICHO TEHJIEHIIiI0 IO HAC/TiIyBaHHS IIPOTATOM BCbOTO Iepiofly MarMatuy4Hoi fisibHOCTi [Dovgal at
al. 1991]. Pesisielo yABIeHb Ipo Bik MarMaTWYHMX HOPiJ] Fe0oriyHa Hayka 3aBAAYye KOHLeMii Bi-
TunsHsAHoro reosora 0. M. Jlosrass npo HOBiTHIO A30B0o-YopHoMOpcbKy cuHKiHamb [Chebanenko
et al. 1988] i HacTymHI leTa/IbHI I1a/IeOBY/IKAHOMOTIYHI peKOHCTPYKIil BynkaHiyHol rpymu Kapazgar
[Dovgal et al. 1991]. locnimpkeHHS TPOXOAMIN B YMOBAX 3araJbHONPUITHATOrO (KaHOHI30BaHOTO)
HOITIAAY Ha CepefHbOIOPChKII BiK Kapafla3bKOTo BYIKaHi3My (Taka TOYKa 30py JMIIAETHCA AKTY-
aspHOIO i B Hat yac). OpHak, opientupom st 0. M. [Tosrans 6ynmu norisaau Onekcanpapa Jlaropio:
«Hami yaBneHHA mpo Bik BynkaHiTiB Kapagary xapakTepusyooTbcs 4iTKO BUPaXKeHOIO TeHJEHIII€0
JI0 «OMOJIOJPKEHH1» IXHbOTO BiKy, Hab/mKeHHAM fio nosuiit O. €. Jlaropio» [ibid.: 16].

BusnauyenHs Biky Kapa/jasbKoro ByJIKaHO-MarMaTMYHOTO KOMIIJIEKCY MajIo BIUIMB i Ha BU3Ha-
JyeHHs BiKy iHIMX koMItekcis ['ipcpkoro Ta PiBHnHHOTO Kpumy, 3okpema y gociimpkeHHX mpooie-
M CIIiBBiTHOIIIEHHA MarMaTn3My 3 TeKToHikoro [Radzivil & Radzivill 20064].

TyT He Mmicie po3rysiaTy feTaii i mpo6eMaTnKy reoorivHOro BiKy By/IKaHiTiB Kpumy, ockinb-
K KOXKHUII IIPOSIB MarMaTUYHMX HOPif Mae cBoi BikoBi ocobmmBocTi. BigmiTumo Hactynne. Buie
Oyr1o sraaHo mpo KpuTuky 3 60ky A. B. SIkosnesa nmornaznis Onexkcanapa Jlaropio BifHOCHO BiKy
BCix MarmMatuyHux nopix Kpumy, Axnit BiH 06OMeXVB paMKaMy BEepXHbOI I0pM-HVDKHBOI Kpeilin.
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Kpurtuka BuABMiaaca KOHCTpyKTHBHOW0. HaBefeMo nuile ogyH NpUKIaz. Y pes3yabTaTi ManeoByil-
KaHOJIOTIYHNUX JIOCTiKeHb ¥ I'ipcbkomy Ta y PiBHMHHOMY KpuMy BuAB/IE€HO NPOSABU BY/IKaHI3ZMY
MIPOTATOM BCi€l Me3030JChKOI €py, TIOYMHAIOUN 3 TPiacy i 3aKiHUyI049M paHHbBOIO Kpeiiforo. IIpoasn
KpeliloBOro BY/IKaHi3My IIOB’sI3aHi 3 TeKTOHIYHMMM IIpoliecaMit i BusB/IeHi Ha fHi YopHOro mMops
6ina Kapapgary ta Mucy ®ioneHT. 3araoM, BYJIKaHITH Kpeiiy, 10pH, Tpiacy 3aiAraoTh JOBKOIA OfI-
HUX i TMX caMUX BY/JIKaHiYHMX LIEHTPiB, IO CBiJYUTDH NPO YCIIAJJKOBAHUI XapaKTep KPeNZOBOro
By/IKaHisMYy Bijj Tpiac-topcbkoro. KpiM TOro, CMHXpOHHICTb IIPOSIBIB Kpeil0OBOTO BY/IKaHi3My y IiB-
HiYHill Ta NiBJeHHil YacTuHax KpuMy cBifunTh Ipo HAABHICTb €AMHOIO MarMaTMYHOTO OCEPENKY
[Kirikilitsa et al. 1985]. baunMo BenmM4e3Hi SIKiCHi 3MiHM y IOIVIAflaX Ha BiK MarMaTMYHUX IOPIif
Kpumy. Pasom 3 TuM, Ha egMHMII MarMaTU4YHMIL OCEpefoK CBOTO Yacy BKazas Onekcanpp Jlaropio
OpnHiero 3 HallBaX/IMBIMNX Mpo6seM reosorii, Ak i B yacu Onekcanpgpa Jlaropio, 3anumaerbcs
npo6eMa CIiBBiJHOIIEHHA MarMaTu3My 3 TeKTOHIKOI0. 3BepHEMO yBary, 10 caMe Helo KepyBaBCs
BUEHIII Y CBOIX JOCTI/PKeHHAX i 6e3 wiel imel Morto i He OyTu BXKe 3raflaHOl BMIIle MiHepajIoro-Ie-
TporpadivHOi XapaKTepUCTUKY MarMaTMYHUX MOPij] Ta iX TOYHMX aHaTi3iB.
Buennit 6aunB yHikambHicTh Kapagary He TiIbKu SIK T€0/IOTiYHOrO 00’ €KTY, ajie i AK MicLeBOCTi
3 Ha/I3BMYAITHO MaJIbOBHMYMMY popMaMul penbedy, AUBAYNCD Ha AKi JIIOAMHA TIOPYHAE B 0COOMN-
BMII CBIiT Kpacy i Benudi npupopyu. Mo>ximBo ToMy i BUPIilMB BKI0UNTY Kapagar fs feMoHCTpanii
y4acHuKaM VII M>KHapOJHOrO reooriqyHoro KOHIpecy, AKNii Mpoxonus y Pocilicekiit imnepii y Be-
pecHi 1897 p.; Onexkcanzp Jlaropio BXoauB y oprasisaniitauii komiret 3’i3gy. Pazom 3 M. O. Tono-
BKMHCBKIM OY/IO HiITOTOBJIEHO CIIellia/IbHIIT reooriyumii myTiBHuK. KpiM Toro, BueHi BKIounam y
IyTiBHUK BJIaCHi eKCKypcii y BurnAzni HaykoBux crateit — Onekcanpp Jlaropio mifrorysas eKcKyp-
cito Kapagarom [Lagorio 1897b] i pasom 3 M. O. Tonoskuncekum Iipcpkum Kpumom [Golovkinsky
& Lagorio 1897]. O6uaBi cTarTi, AK i IyTiBHUK B IIi/TOMY, BUIIIIIN APYKOM Ha paHIly3bKiil MOBI.
Brnitky 1896 p. Onexcanap Jlaropio Ta M. O. [o10BKMHCBKUII IBa TUXKHI IOIOPOXKYyBalN y ropax,
PeTeNbHO TOTYI0UM eKCKypciitHi MapupyTi. Bocennu Binbynacsa mosropHa Haykosa mopopox. ITo-
TiM CKIajjany BuIlesrajiaHi craTTi. MoxxnmBo, yepes Take HapaHTaXeHHA y M. O. TonmoBkuncbKkoro
HOCH/IMIACD iCHYI0Ya XBOpo6a cepiist. Uepes mesikuii ac, 9 4epBH: 1897 p. BiH OMep y CBOEMY Ma-
€TKY, po3minjeHoMy 6is1 ropu Kactens. Ilam’sate BueHoro Buranysas Onekcanzp Jlaropio y crarri
«ITam’aTi M. O. TonoBkuncbkoro» [Lagorio 1897a]. Kpim HaykoBux iHTepeciB, 060x 00’ efHyBana
mo60B 1o Kpumy, BUTOHUYEHOI JTiTepaTypu, >KUBOIUCY. XapaKTepusyw4dn BueHoro, Onexcaupp Jla-
ropio MMMOBOJIi ITIOKa3aB i B1acHi opieHTHpu: «O4nMMa noera i Xy/Jo>)KHMKa BiH JUBMBCA i Ha IIPU-
POy i B IIbOMY KOpPEHWIACh TOJIOBHMM YMHOM JIOT0 rapsda no6oB 1o Kpumy, 3 iforo BUTOHYEHIMU
KOHTypaMM Tip, 3 JI0ro 1a3ypHUM He60M, 3 6e3KiHeqHO po3MaiTicTio 6aps i ToHiB» [ibid.: 6].
Hipkdye My y fyMKax IpuegHaeMOCA O HayKOBOI eKCKypcii Kapagarom, AKy npoBiB m1d y9acHI-
KiB MDKHapOJHOro reoyorivHoro Kourpecy Onexcanyp Jlaropio. TekcT ekckypcii 6y/10 ckopodeHo,
aJle IeBHA JleTasli3allid IPUCYTHA 3 TUM, 1100 ITOKa3aTy MeTOA OO uHi mpuitoMu py No6ymoBi Ha-
ykoBoOi eKkcKypcii saramom. Crix mam satary, mo Kapagar i yseco Iipcoknit Kpum 6ymu He Tinmpkn
00’eKTaMM Te0/IOTiYHUX HOCTIKeHb, @ Ha3aBXKAM 3a/IVIIVIINCA Y T1aM ATi B4EHOTO BUSHAYHUMI, Ma-
JIbOBHMYVIMY TBOPiHHAMMN IPUPOIMN.

3.1. Cmina J/lazopio (zeonoziunuii mapupym Kapaoazom)

Y 1897 p. y nyTtiBHMKy no VII Mi>KHapomgHOro reo/orivHoro KoHrpecy 6yna omy6nikoBaHa ¢ppaH-
11y3bKOI0 MoBoI0 cTarTs Onekcanppa Jlaropio «leomorivamit mapipyT Kapagarom» [Lagorio 1897b].
3 oIIAAy Ha MOBY CTaTTi, BOHa He Haby/Ia IIMPOKOro HayKoBoro obroBopenH:A. OpHak popmabHe
MIOCVJIAaHHA Ha Hel 3ycTpidaeMo y 6ararbox myOmiKallifx, IpUCBAYEHNX IUTAHHAM Te0/IOriqHoI Oy-
moBu Ta Biky Kapapary i I'ipcbkoro Kpumy. CraTTa He BTpaTuia HayKOBOTO 3HaueHH: i B Halll 4ac,
OCKi/IbKI SIBJII€ COOOI0 eIy, HaI3BIYATHO BUCOKOTO METOIOIOTiYHOTO PiBHA HaYKOBY €KCKYPCilo
Kapapgarom. Takox, KpiM 3arajJIbHOTO OIMCY OKPEMUX Ie0/IOTiYHIX 00’ €KTiB, 3HAXOAVMO IIeTporpa-
¢iunmit i MiHepasoriyHMil onuc ripchbKUX MOPif, iXHiM XiMIYHMIT aHAI3, 110 JO3BOM/IO HACTYII-
HUM TeO0JIoTaM IOPiBHATHU BJIACHI BOCIimKeHHs 3 gocnimkenHsamu Onekcanapa Jlaropio. Y po6ori
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BMillleHO IIepury reojoriuny (yriTonmoriyny) kompbopoBy Kapty Kapapgary, mo oco6mucTo BMKOHaHa
BuyeHVM (y Macurtabi npubmmsuo 1:37000). Hapani kapTa cayryBana reojioraM TOYKOI BiIUIKY Jiist
no0y[0BY BIACHUX KapT.

Kpim Toro, HaykoBa exckypcis Kapagarom, pasom 3 ekckypcieto I'ipcpkum Kpumom [Golovkinsky
& Lagorio 1897], sixy Takox mposiB Onekcanpp Jlaropio, siB/A0OTb 060K CBOEPIZHMII MifICYyMOK
Bcix 21-piynux pocnimkenb B Kpumy (1877-1897). Lle npoujanns 3 Kpumowm, 3 ynro6nenum i sa-
ragkoBuM Kapaparom. BipryanbHa yyacTs B ekckypcii Kapagarom Habmkae Hac 1o po3yMiHHA Ha-
YKOBUX 3700y TKiB B4eHOTr0, ajieropuyuHo BTineHux y Crini /laropio.

Y KopoTKiit mepeaMoBi 6aunMO CIIOYaTKy IIeBHUIT MiICYMOK y JocmimkeHHAX B Kpumy. Buennit
IIpefICTaBMB B/IACHOPYY BUKOHAHY KapTy NposABiB ByIKaHiyHMX nopif Taspupu (puc. 4). Binmitnus
TOYKOBIi, OKpeMi ITposABM BYIKaHIuYHNX nopin Ha cxofi (Kapapar), Ha 3axopi (Mmc ®ioneHT) i Ha miB-
pHi — niBocTpiB Xepconec. Jlai Mokasas, o MiXK MU KpaiiHiMU TOYKaM BUXOAM BY/IKaHIYHUX
HOPifi BUTATYIOTbCSA TPbOMa Oi/IbIII-MeHII ITapajIe/IbHYMIU CMYTaMy Ha TOJIOBHOMY XpeOTi: SIK Ha IiB-
Houi TaK i Ha niBgHi. Ha miBHiYHOMY CXMii cMyTa mounHa€eTbes 3 Mucy PioeHT, IPOCTEXYEThCA IO
Banaknasu, ropu Tocopt, gonuuu pivok boxpak, Anbma, Canrup, gani iige Ha Kypui i Kapacy6ari.
Buxopu nopip sHaxopAThCs Ha BucoTax Biff 0 (Muc @ioneHT) 10 350 M, a cepepHiit piBeHb CTAHOBUTD
200 m. ITapanenbHo, 6myyKde 1O BEpXHbOI Tedii pidoK, IPOXoauTh Apyra miHisA. IlounHaerbcs 6ins
Koxko3 i gani mpoctaraerbcs Ha bitok-Y3en6am ta Kyuyk-Ysen6ami i o BepxHboi Teuii piku Anbma.
TyT BucoTM mposBiB MOpif 3HaXO#ATbCA B Mexax 250-450 m. Hapemri, TpeTs niHisg po3TATHYTa
B3JJOBX IIiBIEHHOTO y30epexoKs, [ie YNC/IeHH] i pisHOMaHITHI BUXoau 3HaxopATbca Mk Jlacmi Ta
Anymrroso. [licna AnymTy Buxony JOCUTDb pifiki, BUeHNI 3HAIIIOB iX «...TiIbKM Ha cxuax emep-
mxi, mo6msy mops (Kypy-Ysens, Kyuyk-Ysens) i 6ina Kos, Ha miBHiv Bifg Myicy Meranom» [Lagorio
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Puc. 4. Kapra nposBis BynkaniuHux nopin TaBpupu (3MeHIeHa), 1897 p., 3a: [Lagorio 1897b: 4]. YmoBHi no-
3HAYKM. @ — BYCOTY BYJIKaHIYHMX MOPifl B MeTpax; X — ropa Yaruppar, 1520 M; * — ropa Pomankor, 1540 m;
Soudak — ra inmmi Ha3BK (paHIy3bKOI MOBOIO; IIYHKTHPHA JIiHis — 3064t

Fig. 4. A map of outcrops of volcanic rocks of Taurida (reduced), 1897, after [Lagorio 1897b: 4]. Legend. m —
heights of volcanic rock in metres; x—Mount Chatyr-Dag, 1520 m; * — Mount Roman-Kosh, 1540 m; Soudak—
and other toponyms in French; dotted line —isobaths.
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1897b: 3]. Ha Tperiit niHii By/IKaHIYHi TOPOAY CATAIOTH CBOEI HAIOIIBIIIO] BUCOTH HaJl piBHEM MOPS
(1000-1200 m). [nsa xoxHoi niHii (cMyru) Oyna HajlaHa KOpOTKa meTporpagiyHa XapaKTepucTuKa
nopin. OTxe, BYeHMIT po3I/IAfaB By/lKaHiTH Kapanary y KOHTeKCTi 3 yciMa iHIIMMM BYJIKaHiTaMu
Kpumy.

L1 Touka 30py Oyna npuitHaATa i po3sunyTa B. I. JIyannpkum [Luchytsky & Kuznetsov 1936] na
ocHOBI focnimkenb Onekcanpapa Jlaropio, iHIMX aBTOPiB Ta CBOIX BlacHUX. BiH migkpecnus 3ako-
HOMIpHICTDb y pO3MillleHHi BYJIKaHiYHNX HOPiJ, OB’ A3aHYy 3 TEKTOHIYHMMM HpOIlecaMi i BUAINMB
Ha OCHOBI BuMII[e3Ta/jaHoi KapTi (X04a y mparii kapra omy6/ikoBaHa He 6y/1a i B OCHOBHOMY IOBTO-
PIOBAaBCA TEKCT BUEHOTO) /1B OCHOBHI ITapasienbHi cMyT: MiBHIYHY i MiBjeHHY, a MDK HUMH i c1abo
HaMiveHy cepenHIo iHiio (y Onekcanpgpa Jlaropio us ninisa npoxoants Bii Kokko3s 10 BepxHboi Teuil
piuku AnbMma). [lani npoananisyBaB HasABHI XiMiYHi BTaCTMBOCTI IOpiJ| Ta BiKOBi BifHOIIEHHA MiX
HVUMU i BKa3aB Ha CIIi/IbHe ITOXO/KeHHs BCiX By/IKaHIYHUX ripcbknx rnopix Kpumy (nmipreepnus mo-
riAau BueHoro). Lli gocmipkeHHs [03BOMWIN BURIINTY OfHY HeTporpagiuHy mposinnio B Kpumy:
Big CeBactomnonsa Ha 3axopi o Peopocii Ha cxopi [ibid.: 179].

B Kpumy BynkaHiuHi IOpOM IpefiCTaB/leH] y BUIIAJI YMCIEHHUX iHTPY3ili TaKO/IITHOTO TUITY
a0 CIpaB)XHIX AKOMITIB, y BUITIAJL JailoK, 00 y BUIJIALL TaBOBYX ITOKPOBIB (BYeHNIT 3aCTOCYBaB
TepMiH cKarepTyHM). [lokpoBu foBomi pifKicHi i TpannAroThcaA Tinbky Ha Kapapmasi. Emoxy Bynka-
HismMy B Kpumy BinHic mo KiHIIS 10pcbKoOro, ab0 0 IMOYaTKy KpeioBoOro mepiofy i migkpecns, 1o
reo/IorivHMIT BiK sB/Ig€ c0000 0cOOMMBNMII iHTepec (Ijeil iHTepec MPOROBXKYe 30epiraTncs).

3 OI7AMLy Ha Te, 110 TOPOJY POSIJIA/JA/INCH AK BiTHOCHO IIPOCTI 32 CTPYKTYPOIO Ta CK/IaJIOM, PaHi-
IlIe BYCHNMII Ha3MBaB IX, 3 OIJIS/ly Ha Me3030JIChKill Bik, Me3o6asanbTamu (Menadipn), MesoaHme3nTa-
mu (piopntn) i Take inme. B 1iit po6oTi, A1 3py4HOCTi, BiH Bigfjas epesary TpagnLiliHNM Ha3BaM,
1100 OTIOMOTITH YNTaueBi Kpallje OPiEHTYBATHCS.

3.1.1. Kapaoaz

Topa Kapapar, sa onmmcom Onekcanppa Jlaropio, BUCyHyTa 3a0KPYTIJIEHMM MICOM y MODe, CK/Tajia-
€TbCA 3 PI3HMX IPOAYKTIB BUBEp>KeHHs, /aB i Ty¢iB. Typu GopMyIoTh roIoBHY BepIIVHY BUCOTOIO
575 M Hap piBHeM Mopsi. EpoioBaHi Jaiiky IPOCTATAIOTHCS Y BCIX HaNpsIMKax i iXHi rpe6Hi nmpoxo-
IATH HaJl TypaMy Ta NIMHUCTUMMY CTaHLAMU IopcbKoi cuctemu. Li cmanii orouyiors Kapapar 3 mis-
HIYHO-3aXiIHOTO Ta MiBJEHHO-3aXifIHOr0 OOKiB. BOHM TaKOX CITOCTepiraroThcst B 6araTbOX MicCIsax
Ha KPYTOMY CXWJI, BiJKPUTOMY O MOPs i YTBOPEHOMY BUK/IIOUHO BY/IKaHiuHMMM mopopamu. Ha
3axif BiJj BEpLIMHU CIaHLi I€PEKPUBAOTD OPCHKi BAITHAKM, YACTKOBO MapPMyPHU30BaHi i yTBOPIOIOTD
KpyTi cxuwm BenmnuHux BepumH: Capu-Kas (506 m), Jlerenep (495 M), Imaxmmn-Kas (440 m) romo?.
Ha miBgennmii 3axiz, y HanmpAMKY o piuku OTys, BallHAKOBI CKeli 3HAYHO 3HIDKYIOThCA. Kapapar,
HiIKpec/IMB BYEHN, ABJISAE COOOI0 CUIBHO epOIOBAHMIL IIPOAYKT APEBHBOTO ME3030ICHKOTO BY/IKa-
Hi3MY i 3aC/IyTOBY€E Ha BE/IMKY yBary.

Kopecnonpent rasetu «OpeccKuit 1MCTOK» 3a/IMIIUB KOPOTKUI OINC TOTO, AKUM YMHOM IIPOXO-
JIVIO 3HAIOMCTBO CBITOBOI I'€0JIOTiYHOI CIIIBHOTY 3 0COOMMBOCTAMM YOPHOTO MOPSI, 3 BUSHAYHUMMU
micuamu Kpumy. Ilepernanemo itoro samitky « EXckypcis reomnoris 3 gocmimkenns Yoproro mops ta
6eperis Kpumy» [Navrotsky 18974].

IIJo6 micratucs 6eperi Kpumy, yuacHuku koHrpecy (165 reojoris, B TOMy 4uCii 8 >KiHOK) BH-
JinuIy Ha naporuiasi 3 baryma 15 BepecHs. Byno 6arato 3sHaMeHUTHX €BPOIEIICHKIX BYCHNX: aHITIi-
cbKmit reosior Myppeit, mpodecop yHiBepcureTy y JlozaHi PeHOB’e, meiinurcbki 3SHaMEHNTOCTI —
netporpad Linpkens Ta maneonronor Linrrens, BifoMi HiMenbki reosornu, 6patu Pynonsd ta [epman
Kpupnepu, gupekTopka reosorivHoro incTutyTy B AMeputli Mic OrieMiHT; AIOHI: AUPEKTOP reosIo-
rignoro komirety B Snonii Komnbe ta crapumit arponom UyHeTo Ta iHuii. [3 BUZATHUX POCIICHKIX
reosoriB 6pamu y4acTb y ekckypcii: TomoBa VII MbKHapOZHOTO reo/IoridyHOro KOHIpecy akajeMik

2 Yrounioroui HasBu a1 Capu-Kai ra Inmakmu-Kai, Bignosigno, Taki: Crlopro-Kas ta Ixkmnmax-Kas.
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Kapmincpkuit (mpuepgHaBcs 10 ekcKypcii Tinpkn y CeBacTomnori), reHepanbHUI ceKpeTap KOHIpecy
akajeMik YepHuiuos, npodecopa AHzpycos, Jlaropio, @orr Ta iHmi.

Ha cBitanky 18 BepecHs «...reonoru 3’ixam Ha 6eper i BiAIIpaBMINCh i KepiBHULITBOM IIpode-
copa JIaropio B ekckypcito Ha Yopny ropy. lle eguunii BynkaH Ha KpuMcbKoMy IiBOCTPOBI, B AKOMY
JlaBa BUJIIIIA HA IOBEPXHIO, «IIPOPBABIINCH», @ PELITa [B JAHOMY BUNIAJKY —IIPOABI BYTKaHIYHIX
HOpift] ABIAITH COO0I0 «He IPOPBaHi HAPUBI», 32 BUPa3oM reosoris» [ibid.: 2].

Hani npopoBxyemo nogopoxxyBatu 3 Onexkcanpgpom Jlaropio. lo ropu Kapagar nuiax BiB mo
Oepery 3 YapiBHMMM KaMiHIIMY, 3 apOMaTaMy MOpsi, IOTIM 10 KOp/ioHY 6eperoBoi oxopouu [dp.
cordon — B laHOMY BUIIafKy 6eperoBa 0XopoHa i Miciie Ii 6a3yBaHHs; TEPMiH BXXUBA€ETHCS y HAYKO-
Bill, mOMy/IApHilt Ta XygoxxHiit niteparypi no Kapapary] (lami — xoppoH), ie ZOMILIYIOTbCS IPsHi
3amaxy 4ebperio, MONMNHY, CYXUX SKOBTUX TPaB, IIOTIM Ki/IbKa TOJVIH MifIJIOMY 11O CipyM C/IaHIAM i
BY/IKaHIYHUM TydaM, 110 3eMTi, IKa HiOM MiALITOBXYE, He Ja€ 3MYYUTIICS TIOAVIHI, 1[0 ITparHe 3ycTpi-
tuca 3 Kapagarom.

3 mapoIyIaBa, Ha IIUTIONKAX, 110 A3epKabHOMY IIpocTopy KokTebenbebkol OyXTy, BUeHi AicTammics
KOKTeOe/IbCKOro Gepera i3 pisHOKONMbOpoBMMI KaMiHIsiMu. [TogaTok MapuipyTy 306pakeHo Ha puc. 5.

«Mmn, B mepIry 4yepry, 6aunMo IMPOKY JOIVHY, AKa PO3CTUIAEThCA Mepef HAMU i TATHETDCA Y 3aXifHOMY
HanpsMky. [locenenns Koktebenb po3milyerscst mprban3HO y ABOX KiTOMeTpax 3Bifich, Maibke Ha Gepesi.
Ha niBuiv Ta miBHiuHMIT 3axif Big Kokrebenio Ha cxmmax ZOMMHY IPOTATYETHCS Cepis BUXOAIB ripCbKoi
IIOPOJY OCHOBHOTO CKIafiy — Menagipy. CaMa IoyyHa CKIafa€eThCs 3i CIaHIIB Ta a/lioBia/IbHIUX BigKIafiB.
3niBa, mapasenpHo 6epery Mops, o Kapapgary TaraeTbcs Huska po3MUTHX arop06is, HUSDKUX, ajle JOCUTD
KPYTUX, CKIaleHNX IPOAYKTaMI PY/HYBaHHs PiSHOMAHITHUX ripcbKux nopin. PiHb Ha y36epexxxi sBse
c00010 CKyITYeHHsI Pi3HMX BIUAIB 3€/IEHOI Ta YKOBTOI SAIIMI, Xa/lL[eOHY, CepAOMIKY Ta pparMeHTiB TBEPANX
ripCbKMX IOpifl, posnoBcromKeHnx Ha Kapazmasi. lopora B3foBK MOPs TATHETHCA O KOP/IOHY Ha IiBJIeH-
HOMY 3axofii. Ha miB/ieHb Bifi KOp/IOHY, IOYMHAIOYH 3 APY, AKUI CITYCKAETHCA IO MOPS, TOYNMHAIOThCA BIUXO-
M Ha IOBEPXHIO IiPChKUX HOPIf, IO CKIAJIAI0Th XpebeT, AKUIT IPOCTATAETCS Y3H0BXK MOPs HalliBLIIPKOM
6ina Kapapary. YpBuctuit 6ik 11boro xpe6Ta MoBepHYTHUIL 1O MOPSI, @ CHAAUCTHUIT CXIII AVBUTBCA Ha CYyXO-
nin, To6To Ha 3axif. XpebeT HOBOMI CKOPO MifHIMAETbCA Ha BUCOTY 300 M Ta ocsArae CBO€I HarbibIIol
B1COTH 475 M siKpa3 HaBIpoTy Kapazary, posmilljeHoro IpsMo Ha 3aXOfi; IOTiM BiH Pi3KO CITyCKAa€TbCA B
eposiitny gonuHy piku Otys, 106 3aKiHINTICA Ha MIBAHI BUTHYTYMU [JAJIKaMI, BEPTUKA/TbHO CIIaalodnx
y BuriAgi pantacTuyHux GopM i 3HUKAE Y CTAHIISAX BUPIBHAHOTO penbedy. [loBxuHa XpebTa cCKIagae Ipu-
6musHO 6 kM» [Lagorio 1897b: 5-6]3.

Puc. 5. Bup Ha ropy Kapapar (B nen-
Tpi) 3 60Ky KOKTeOeIbChKOTO IUISIXKY.
®oro II. M. Yupsincekoro, 1906 p.,
3a: [Chirvinsky 1916: 113].

Fig. 5. View on Mount Kara-Dag (cen-
tre) from the Koktebel beach. Photo
by P. M. Chyrvinsky, 1906, after [Chir-
vinsky 1916: 113].

3 BHeceMo fieski yrouHeHH:. [IpaBwibHinie ropoputy npo Kapagasbky BommHy, Xo4a Takol Ha3B) TOZI 1je He
6yno. onuna piku OTy3 3HAXOZUTHCA MTOPYY, BIIAfja€ Y MOpe IPUOINSHO Ha BiICTaHi OFHOTO KiTOMeTpy Ha
3axip mo 6epery Mops Bix Kapapgaspkoi gonuu. CriagucTuii cxmt xpe6Ta Ta Ioro Ha17[6inbn1y BUCOTY (475 M),
Kapanasbky monnny, a Ha 3axig — muc Meranom Ta ropy Eukupar, no6pe BugHo 3 IliBgennoro mepesany (cy-
YacHa Ha3Ba), BYCOTA AKOI'0 CTAHOBUTD pu6mi3Ho 350 M. [JoBOIi ITeckara IJIOIVHA IIepeBaly 3HAXOAUTHCS
6ins migabioks Kapagary (cygacHa HasBa ropa Casra).
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IToxu 110, 06irHYBIIM KOPAIOH HA MiBJHI, T€OJIOTiYHUII MapHIPYT JOPOTO0 IIOCTYIIOBO IPOJIATAE
APOM, ITOTIiM JIOIMHOIO II0 epOfIOBAaHUM CIAHIIAM, I/IMHAM, PO yKTaM BUBITPIOBaHHA BY/IKaHIiYHNUX
Ta iHIIMX TipCbKUX IOPif,.

«3HM3Y, Bifpa3y 3a KOPJJOHOM, Ha IIiB/IeHb Bif ZOPOr'U MifiHIMA€ETbCA 130/IbOBAHMUIT HIIMIACTUN
KOHYC, YTBOPEHMII JOCUTDb KUCTVMMY aHfIe3UTaMI. B OCHOBI 110r0 3HaXOfAThCA BULO3MiHEHi Tydu,
AKi iHO1 Ba>KKO HEO30POEHMM OKOM BifjpisHUTH Biff I[i/IbHNUX BY/JIKAHIYHUX HOPIfI, TAKOXK ITIMHUCTI
CIaHIli, KOHITIOMePAaT-MiCKOBUK. AHIE3UTH CKIAaAl0ThCs 3 IIOJIbOBOTO LINATY (aH/e3MH-Tabmanop),
pinKo 3ycTpiuaeTbcs CBiT/IO-3€/I€HNIT aBTiT, OCHOBHA Maca CK/Iala€ThCs 3 IVIATioK/Iasy [...], ckomo-
ni6Horo 6asucy [...] Ta MarmeTuroBoro muay» [ibid.: 6].

Hasni BYeHNI NOKa3ye IIIAX, AKUIL JOBENEThCA IOA0NAaTH. 3B€PTA€ yBary, 1[0 Ha MiBJeHb-IIiB-
JIeHHUIT 3axiJj, IPaBOPYY BiJj Ma/IbOBHIYOTO IIPUOEPEKHOTO aHe3UTOBOrO XpebTa (CydyacHa HasBa
beperosmit xpebeT) BikpuBaeTbcsa KynononozioHa micucra BepmnHa Kapagary. Iligkpecrioe, mo
Ha caMy BepIIVHY BeAyTb [Ba LULAXU: OAUH Ha 3aXOfi, Y MOHIVDKEHHI Mi>K BallHAKOBUMH BMCOTa-
Mu Capu-Kai Ta leHTpabHOW BeplinHOI0 Kapazgary; gpyruii NpoXoauTh Ha CXOfli MiXK BEPIIMHOIO
Ta npubepe>xxHuM xpedrom. Lli 1Ba MUIAXM, 3 AKMX APYTMIl LiKaBilIMit, ajie CKIAJHIIINIT i BayK4nii,
3’€IHYIOTbCA Ha MiBIEHHOMY CXVJIi TOpY, 06 CIyCTUTICS KO MOPS B MiCIli BIIQIiHHA B HBOTO PiKM
Ortys. Came Liell IJIAX 10BefeThbcs mogonaTu reostoraM. Ilokn He pyumn, Onexcanap Jlaropio 3sep-
Ta€ yBary Ha CEpeHIO YaCTUHY CXVIIY, i BUAIIAIOTHCS BUBITpeHi 61T Tydu, 110 ABISAI0TH CO60I0
pesynbpraT MeTaMopdismy ix 3eneHyBaTux pisHOBMAIB. Tydu posMilieHi cepes OrpsagHUX ylIaMKiB
TipChKMX IOPifi TEMHOTO KOJIbOPY.

«Ile anpe3nTn i3 3HaYHUM, 10 71% BMICTOM KpeMHeseMmy, ajie 6e3 BIIbHOrO KpeMHe3eMy Y GopMi KBapIyy.

[...]. ¥ senenyBatyux pisHOBU/IB IPUCYTHI Xa/lLeloH, [...] KiIbKicTb kpeMHe3deMy cArae 90%. Y cBbxmx

HOpofax BiH Bapitoe Bix 60% o 70%. MarmMa — galiuTHOrO THUITY i BCofu 6arato mopin, nos6asieHux mep-

BUHHOTO KBapIy, OFHAK iX Tpe6a PO3IIANATH SIK aH/[e3UTH Ta JaruT. AMdi6on Hifle He TpaIrUIsIEThCs. Y

SKOCTI1 p€BaHITY BCIOAV 3HAXOAVMO Y HEBEJIMKIMX KUIBKOCTAX CBIT/I0-3€/I€HNN Ta JKOBTYBATNM aBI1T, P1IIKO

TpAIUIAETbCA poMbiunmit mipokceH. Ha mboMy piBHI y BKasaHUX IIOpOJax IpUCYTHA MopgipoBa CTPYKTypa

3 OCHOBHOIO MAacOI0 y CTPYKTYPi AKoI MpuCyTHi riamonimit i minorakcur [...], AK, 3 pemToro, i iy 6inbioc-

i mopix Kapagary» [Lagorio 1897b: 6-7].

Hami MapIIpyT IpoXoAuB CXMUIaMM, CKIaJleHVMY BUILEBKa3aHVMM IIOPOfaM/l — B OCHOBHOMY
MeTaMopdisoBaHuMu Tydamu 6i1yBaToro abo 3el1eHyBaTOro KO/MbOPiB. 3PelITo0, re0Iory BOoCs-
1M Bojopiny 6ina migHbxoka ropu Kapagar (cyyacHa Hassa IliBgenHuit nepesai). YBary IpucyTHIX
Onekcanpp Jlaropio 3BepTae Ha Te, IO 371iBa, B HAIIPAMKY /10 MOps, XpebeT nepepuBaerbcs. [Ipn
IIbOMY BJJa€ThCA O 00pa3y xpeOTa y BUNIAZL CBOEPITHOI PO3KPUTOI KHIDKKY, e 6a4MMO i YUTaEMO
IiKaBUII ITACAX «3 EAVHNIM JOCTYITHIM CITyCKOM Y IIilf YaCcTVHI TipcbKoro KpsKy» [ibid.: 7]. et mmax
Befie Y IIPOXifI Iepeft i30/IbOBAHOI0 JaiiKo0 (cyyacHa HasBa YopTiB majenp) i 4aCTKOBO IPOJOBXY-
€TbCA cMaHAMU. Ha nmiBeHp Bif MIAXy
po3MillleHa BelMKa KMBOINCHA aHJe31-
ToBa (maumroBa) farika (cyd4acHa HasBa
Crina Jlaropio) 3 MakcMManbHOK BUCO-
toto 405 M HaJ piBHEM Mopsi i moep6a-
HUMM KpasAMM i KOHTaKTYe 3i CTaHIAMUI
Ta iHIMMK Iopomamu (puc. 6).

408

Puc. 6. Benuxka paiixa Ha miBjeHb Big [ayp-
baxy. Mantonok 3 Harypu Onekcanppa Jlaro-
pio, 1897 p., 3a: [Lagorio 1897b: 8].

Fig. 6. A large dyke south of Giaur-Bakh. Ori-
Ll o —=¢ ginal drawing by Oleksandr Lagorio, 1897, af-
Y S weas ter [Lagorio 1897b: 8].
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Teonoru BifmounBany, MUITYIOYUCh 3aXOIUTIOIOUMMI KpaeBuamy, a Onekcanpp Jlaropio posno-
BiB ofHy i3 6ararbox nereny Kapapary. «3rifHo nepekasis Ty3eM1iB y faBHi yacu BHU3y 6i1a 6epery
Mopsi 6yB HUIIHMII Cafj 3 TA/lALoM, sIKUII 3TOfJOM JaB MicleBOCTi cBOoo Ha3By — Iiayp-bax (Cap
HeBipHux). JJo Hammx HIB 36epercs MOBHOBOAHI /pKepena i ay>ke 6araTa poskillIHa cXifHa poc-
AMHHICTD» [ibid.].

BinmounHOK 1le TpUBaB, a BYEHUIT 3BEPHYB yBary, 0 BCi JaliK, TIOYMHAIOYY 3 KOPJJOHY PO3TAT-
HY/IVCS O1/TbII-MEeHII TTePIeHUKY/IAPHO [0 HAIIPSMKY XpeOTa i po3miliieHi pajjiabHO HABKPYTH ro-
nosHoi Bepurnay Kapapary. Lleit xpebeT, Ha IyMKY BUEHOTO, YTBOPIOBAB COMMY Ilepe]i LIeHTPa/IbHOIO
BEpIINHOI0, CKIafieHy Tydamy (IisHilre 11 JyMKa BUABUIACA IOMIIKOBOIO). CTPYKTypa ripChbKMX
IOpif, WO CKIAJalTh Xpe6eT, mewmio pisHa. Tak, BHU3Y Ha MiBHIY Bifj KOPJJOHY, HOPOAM B 3arajibHUX
prcax nopgiposi i ckagaoTbes 3 KpymHOro, Ao 0,5 cM KOBTYBATOro IJIATiOK/Ia3y, B OCHOBHII Maci
TEMHO-Cipa IiJIOTaKCUYHA CTPYKTYPa, Fia/omniniToBa, 6i/1bII yacTime — TpaxiToigHa.

«Ha mipBumieniit yactuni rpe6HI0 HopdipoBUX eeMeHTIB (CKIafOBMX YaCTMH) 3HAYHO MeHINe, iHOAI
iX Ba)KKO ITOMITUTY; y OiIbIIiN YacTUHI IOpif cTpyKTypa cdeporiToBa Ta eBTAKCUTOBA i CKIOMORIOHMI
amopdumit 6asnc. Tak, HampuKIIaf, BeMKa faiika Ha misgHi Diyp-baxy i inmmi gaitku Ha miBHOYI CKIafieHi 3
cdeponitoBux ganutis. B Munynomy [...] Birpodipn, abo ckopilite aHAe3UTOBMII PETUHIT BUTIKaIN 3 MifA-
BUIIIeHOI YaCTVHY XpebTa Mo3ajy Be/MUKol [ailky i 6i/bllle Ha MiBJEHD, ;O MOPS Ta IPOXOAY MIX Xpe6ToM
ta BepumHoro Kapapary. Ile TemHa (YopHa) cK/IOIOAi6Ha MOpPOJA 3 XKUPHUM OIVMCKOM 1 KPYHHUMM I10-
pdipoBumu mnarioknazamu. Ha movatky KpyToi 6anky IOYMHAETHCS IPOXif Ha IiBJEeHb i B IboMy MicIi
HeXIITe/H KOHTAKTY€E 3 MaCUBOM KPeJiIOBMX ITOPif; B IHIINX MiCIIAX BiH 3HMKAE Iix Tydamu Ta IpOgyKTa-
M1 posmapy mopig. Lleit Buxif Ha IIOBEPXHIO IIPOCTAITAETHCS II0 ZOBXKIHI CaMOI BICOKOI YacTHHN XpebTa Ha
Bifjasb Oinblire OfHOTO KiToMeTpy Ha miBHiuHMII 3axin Big Diyp-Baxy. [ipcpki moponn, roI0BHUM YMHOM,
cdopmoBaHi TeMHO-OYpuM CKIOM |...] 3 HOpdipoBMMM BKIIIOUEHHSIMM MarHeTUTY, aBIiTy Ta IIarioKIasy
[...], ymimaroTs Ko 6% BOAY, IPOTe MUIIAIOTHCA 30BCiM cBDKMMM. Ha cxmmi xpebra, CIpsMOBaHOrO [0
MOpsI, BYJIKaHIYHI IOPOAY B PiSHMUX MICISX 4eprylThes 3 Tydamu. BoHM 3aBXay CUIBHO 3pYyIIHOBaHI Ha
MOBEPXHi, 9aCTO YMIll[aloTh BK/TIOYEHHA Xa/IIefloHY, 5KOBTO1, a00 3e/IeHOI ANIMU, CeNTaflOHITY ACKpaBO-3ee-
HOTO0 KO/IbOpY Ta meomitu» [ibid.: 9].

IToBepHeMoOcsA Ha BifHOCHO BUpPiBHAHY AiNAHKY MK [Ayp-baxom Ta BepmmHoro Kapapara. Hani
CTEXKa, AAKpa3 HaBIpoTu IAyp-baxy, noseprae Ha 3axij i mifiHIMa€ETbCA KPYTUM CXWIOM JIO Li€H-
TpanbHoI BepuiHy Kapapary. e HaticknapHila YacTuHA MapIIpyTy, TOTpebye 3yNMHOK /A Tepe-
nounHKy. [Ipore Onexkcanpp Jlaropio 3a3HauuB 1iisb: Ha BucoTax Ginbiie 470 MeTpiB ropa ckmaja-
€TbCA 3 Ty(iB aH/IE3UTY, AKi IPOPUBAIOTH MOTYXKHi HAIMTOBI JalIKM, 1O 3’ ABJIAIOTHCA HA CXMIAX Y
BCiX HanpsIMKax (4acoM pafiiasbHoO), @ Ha caMili ropi posMmiliieHa MOT1/Ia MyCy/IbMaHCBKOTO CBSATOTO.
3 miBleHHO-3aXiTHOI CTOPOHM OfiHA 3 TaKMX JalloK BUCTYIA€ Y BUIJIAMAI CTIHM Hafl €pONOBAHUMMU
Tydam1, OTOYy€e BEPUIVHY Ha BEUKill MPOTSHKHOCTI 1o cxony (mpubmmsHo 300 M 1O BUCOTI HaJ
piBHeM Mops1), ToYMHaouN Bifg mxepena [ayp-Yemme. Sk i inmi, 114 gaitka (cyyacHa Has3Ba Jaiiku
Benuka cTiHa) yTBOpeHa KMC/IMMY aHAE3UTOBUMIY ITOPOJAMY, MORIOHNMY MIXK 00010 3a XiMiYHUM
CK/IaZlOM Marmu, ajie BiIMiHHMMM II0 CTPYKTYPpi.

Buennit 3ayBakms, 11O iX «... memHUll, maiixe YOpHULl KOmip HAOYBAE 3eeHy8amoz0 Bi0MiHKY,
KOZIU nopooa nouuHAEe po3nadamucs i Cmae ceimmno-ioemoio, abo 0inysamoro, Konu po3nao 3aKiHuy-
emoca» [ibid.]. IIpopykTy BUBITpIOBaHHS Y JesAKUX MICISIX MOXKYTb HarajyBaTy JisUIbHICTb (yma-
poniB. OfgHaK, K 3a3HaYMB BYEHMII, — «... Tellep HeMa€ aHi HalIMeHIIol O3HaKM IPUCYTHOCTI Hi Ha
Kapapasi, Hi B 7ioro okonnipsax ¢ymapornis, conbgarapis uu Byriekucnoro rasy» [ibid.]. (3ragka mpo
(dbyMapony Ta iHII YMHHMKM CY9aCHOTO BY/IKaHi3My BMKOPUCTaHa He TiIbKY JIA MifIcCMIeHHA edek-
Ty PO3IOBIJ, a 71 11106 HANPaBUTY AYMKY C/TyXadiB Ha 0COOMMBOCTI IaIeOBY/IKaHIYHOI JisITBHOCTI).

Hapemrti Bepiuinna Kapazary! Bona maibke He 3MiHM/Iacs 3 TOTO 4acy i AB/IsiE COO0I0 HEBETNYKY
BUPIBHSHY IUIOLIAIKY B OTOYEHH] fiepeB, SIKi 4acOM 3aBa)XAIOTh OITIAATY HOBKI/IA i TOAi HOTPiOHO
HifiiTV 10 Kpalo IUIOLIAKY, 100 OL[iHUTY Be/ny Ieii3axiB, 3apajy sSKUX, 30KpeMa, i BigoyBanacs
€KCKypcis.
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«[...] HAbMDKYIOYMCH 1O Kpalo LIi€l IVIOMafKY HACOMOIXKYEIICA OHIM 3 He3BIYHIX, BeTNIE3HNX, Be/IIY-
HIUX NOBYANbHUX KpaeBufis. Ha miBHiYHOMY cxofi, cxopi, MiBAeHHOMY CXOfi Ta MiB/IHI IPOCTATAE€TbCA
3a3ybpeHuit xpebeT ByIKaHIYHIUX MOPif, a fali — MOpe; Ha MiBAEHHOMY 3aXOfi, Ha IIepPIIOMY IUIAHi IpK-
CYTHIN CXMJI 3 CUIIKMMM ITIMHUCTUMU CJIAHLIAAMM; IIOTIM iJyTb BAIIHAKOBI CKeJli, 110337y AKUX IPOTiKae
piuxa OTys; me mami TATHYTbCA micucTi Bepumay EnbTireny (Jopcbki BalmHAKM); Ha HiBeHb BUTATHYBCA
niBocTpiB MeraHoM; Ha TOpM3OHTI BMMaTbOBYETbCS CUIYET By/IKaHiqHOI ropu Aropar Ta babyran st —
HaitbiIbII miBuUIIeHol YacTuHM ripcbkoro macma Kpumy. Ha 3axopi i Ha miBHIYHOMY 3aXOfi MifHOCATH-
Cs1 MaJIbOBHUYI CKeli, 1[0 CKIaJaloThCsl 3 BEPXHbOIOPChKMX BamHskiB — Bamanu-Kas (386 m), Jlerenep
(497 m), Capu-Kas (506 M) ta inmi. Ha miBHoui, mosagy KokTte6enbcbkoi fonmHy, Ha piBHUHI BiC/IOHIO-
I0ThCS1 BifIK/Ia/iU KPENJISTHOTO Ta TPETUHHOTO IepiofiiB (I1aseoret - HeOreH), 1ie Jaji Ha TOPU3OHTI OKpec-
nOETHCs1 cmyroro Cuarr Ta A3oBcbKe Mope. Hapernti, Ha miBHiYHOMY cxopi 6aunmo Peopociiichki Buco-
TI, MUC cBATOro Dtii Ta MaympoBHMumit Myc Kiik-Armama. Hart6mokyi okonnni Kapagary reonoriuao majno
BuBYeHi» [ibid.: 9-10].

Bepmmua Kapapary — KynbMiHalliliHe MicIie T€0IOTiYHOTO MapUIPyTYy, 3 AKOTO BiJKPMBaIOTh-
cs 'y CBOINl YapiBHIl Benndi BMIe3rafaHi reo/oriddi 06’eKTy, a Bifj MaTbOBHMYNMX IIeN3aXiB I10-
CIIPaB>XHbOMY 3aXOIUIIOE MOAMX. Y TOII Yac Ha BepLINHi Oy/1a BCTAHOBJICHA JiepeB sIHA TPUTOHOMe-
TpUYHA BiXa, Ha TOMY > MiCIli BCTAHOBJIEHA i Cy4acHa, MeTasneBa. [lopyd sHaxogumIach MOTMIA My-
CY/IbMAaHCBKOTO CBSATOTO, BiffHOB/IeHa B KiHII 1990-X pp. (Ha Hall OIS He HA TOMY CAaMOMY MIiCIIi).
Buennit posnosis:

«MMn cTIpsAMOBY€EMO JI0 TPUTOHOMETPUYHOI BiXM, BCTAHOB/IEHOI Ha BepunHi. TyT 6aunmMo BuXif Ha moBepx-
HIO OiTyBaTUX Ta 3eleHyBaTux Ty¢is 6151 MOTMIN OFHOTO TAaTapChKoro cBsitoro (Asica). [IpaBopyd cTexxka
KpyTUM Ta JICUCTUM CXWMJIOM Be€ll€ 1O CIPKOBOJHEBOIO [DKEPEa 3 TIPKUM IIPYICMAaKOM — TaTapy BU3HAIOTDb 3a
BOJIOIO LIITIONII BMACTUBOCTL. Bif BiX1 cTeXXKa KPyTO CIYCKA€THCA 10 Oisicromy Tydy Ha IiBIEHHUI 3axif.
Mu nmpsamyemo jo Bigmitkn 470 M, me 3 mif TydiB mocrae BenuyesHa fayika, OpieHTOBaHa Ha IiBJeHHMII 3a-
xip. 14 pajika 3 TEMHOTO JAUUTY 3aHYPIOETHCA HIVDKYE IIiJ| IIMHUCTI CIaHLi JOPCbKOI CUCTEMM, 1[0 OTOYYIOTh
BepuHy. [ToBepTaemMo npaBopyy, Ha IiBJIeHb i MM CITyCKAaeEMOCH 110 JTiHil po3iieHHs aHAe3uTiB i TydiB, mOTiM
KPYTUM SIPOM HIDKYe, ie IPOCTATaiThCs cnaniyi. O6IioBIIN FaliKy 3 MiBAHS, MU HiAXOAMMO [0 mKepena [i-
yp-YemMe i 6a41M0O pO3HNOBCIOIKEHHA THUX CaMIX IIOPif] (HaluTiB), OHAK CIILHO BUBITPEHNX i 3aIIOBHEHMX
BK/IIOUEHHSIMU XJIOPUTY, K&IBUNTY i LeosniTiB (Harporit)» [ibid.: 10].

Jami max Befie CIaHLIAMU [0 CIIYCKY Y AP, 0 BUXOAY Y HVDKHII I0T0 YaCTVHi aHE3UTIB i OTiM
110 MODA.

«ITicys TOro, IK MU IIepeTHY/IN AP Ta IOJO/IAIN HeBeINYKIIL CTaHIIeBYIT NaropboK — MpUXOAUMO Ha be-

per mops, o rupna piuku Otys. Ha Bigcrani mpr6nm3Ho 0GHOTO KiToMeTpa BUIle Tedielo, s piuka IpoTi-

Kae Mbx ckenamu Mymna-Taccan-Kas i Mymna-A6nyn-Kas, chopMoBaHuMM BalTHAKaMM I0pCbKOI CUCTEMU,

SIKi JOXOZATD TYT [0 piBHs Mopsi» [ibid.].

Jlomamo, 1110 BUeHMII BIiepllle BUABMB MiHepal HaTposiT Ha Kapazasi i 1je BiAKpUTTA Ha/jajo 1mo-
HITOBX J/IS JOC/TIJ)KeHH: 3arajioM iHIIMX MiHepasiB i 1eosiTiB 30kpemMa. KpuMcbko-TaTapchbKi Ha-
3BJ BUINEBKA3aHUX CKeIb 30epernmmcs BUKIIOYHO 3aBasky crarti Onexcanppa Jlaropio (y iHmmx
[OCIiIHMKIB He Oy/10 OTpe6y 3BepTaTy Ha HUX yBary) i B HAIII Yac Li Ha3BY 3pifika MO>KHA 3YCTPITH
B HAyKOBill i monynApHii nireparypi. Mynna-laccan-Kaga — ManboBHMYA CKeJlAd 3 BepTUKAIBHUMMU
BAITHAKOBMMI CXVIaMy Oibll BiffoMa sk MefjoBa cKeris.

MoyxHa IOIyCTUTH, IO €KCKYPCis 3aBepIIM/IACh Y PYTiii HONTOBMHI JHA TOPyY i3 piukoro OTys,
Ha Oepe3i HeBe/muKol OyXTu, Kyau mifiios napormias. [llnonky Oy ciyuieHi Ha BOAy i B Ki/ibKa
IPUITOMIB BCi Y9aCHUKY eKCKYPCii OMMHWINCH Ha MAPOIUIaBi, 1106 MOZOPOXKYBATH HaIi.

MoxuBo, BXe 3 TapoIUIaBa, 3Bifiku fo6pe Oyo BugHO ropy Kapapar, saBepiuenss 3a3yopeHoro
xpebTa, MaTboBHIYI BamHAKoBI ckeni Capu-Kai, Jlerenepy ta inmr, Onekcanap Jlaropio 3aBepums
HayKOBY eKCKypciro Kapagarom.

«Kapapar 1jikaBuit THM, 10 ABJAE co60I0 eayHe Micue B Kpumy, ge mpucyTHi ripcbki HOpopy IaBOBOrO

«HEOBY/IKaHiYHOro Tumy». i mopoay MOXyTb CIyTyBaTu IPUKIALOM, AKUI MATBEPIKYE, WO L€l TUII

HE MOJXHA BIJHECTU O IIEBHOI'O IT€OJIOITIHOIO BIKY, a TAKOX B1H HE [TOB’A3aHUIT i3 TPETNHHUM HepiOI[OM
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(maseoreH-HeOTeH), OHAK 3a/IeXUTh BUK/IIOYHO Bif Ipoliecy BUBep)KeHHSA MarMu. Mu 3ycTpidaeMo 1o
Marmy, ifeHTUYHY 32 CKJIa/oM, TAaKOX B iHIMMX Micuax TaBpuay, ofHaK TaM BOHA IPefiCTaBIeHa B iHTPY-
3MBHUX (POPMax YMCTICHHMX JIAKOJIITIB i HaOy/a 30BCiM IHIIOI CTPYKTYpH, He JUBJLAYNCH Ha Te, IO il reo-
JIOTIYHMIT BiK BCIOOU ONHAKOBUIL, a00 Mall>Ke OIHAKOBUIL, BOHA Ma€ iHIIy MiHepa/lbHy nudepenmiamnino. B
I[bOMY BUIIAIKy BOHA CTBOPI/IA B PI3HMX ITYHKTAX IIOPOAY MIKPOTPaHITHOL CTPYKTYPH, 260, KON Iifie ThCs
PO AiOpUTH, TO 3ePHIUCTOL KBAPLOBOI |...]. 3 iHIIOrO 60KY, BUBEP)KEHHS OCHOBHUX IIOPif — [aifoK Mea-
¢ipis 6insa Koxreberns, 1110 3’sIBISIOTHCS BCIOAY Y BUMIAAL KT, 30€piraloTb OFHAKOBUIL CKIAf] i OMHAKOBY
CTPYKTYPY B Hait6i/IbII P03’ €AHAHMX MICISIX TIBOCTPOBA, TAKMX SIK MOHACTUP cBsiToro [eopris 6ins Cesac-
tonoss, Kikienns Ha miBIeHHOMY MOpCbKoMY bepesi, B onnHax pik bogpak ta Anpma. Kpim Toro, mopopu,
o nonmipeHi Ha Kapapasi jikaBi TuM, 110 MOXXYTb CTyTyBaT 00 €KTOM CIIel}ia/TbHOTO BUBYEHHSI T TAHHSA
II0Z0 3a/IeXXHOCTI fudepeHiarii onHiel i Tiel camol MarMu Bif piBHsI MiAHATTS Ta BUTIKAHH HA OHIM i Tiit
caMiif MiCIleBOCTi, IMTAaHHsA, AKMM B)Xe 3aiiMamich Igminre ta inmi» [ibid.: 10, 12]4.

Y nmopmatky mo crTarTi BYeHMit MpuBiB meTporpadivHi onycy Ta TabnuI0 XiMiYHNX aHaMi3iB i
ceMM TUIIIB By/TKaHIYHMX ropix. KopoTko nepeniunmo nopoay (3a Hammmy npus’s3kamu): 1) mena-
¢ip (oxpemi Buxonn y Kokreberni), 2) augesut nipokcenosuii (Cropio-Kas Ha Ternceni), 3) anpmesut
mipoKceHOBuIt (KpaiiHs 3axigHa yactuHa xpebta Kok-Kas), 4) angesut nipokceHoBmit (manut) (Ha
niBHiuHO-3axifHOMY cxwi xpebra Kok-Kas), 5) anpesut nipokcenosuii (xpeber Xoba-Tere, mopyy
3 Imyp-baxom), 6) nexmreitn anzesuToBuil (BirpoMmip, pernnir) (Kapapar, Ha Bucorax 6is 475 m
HaJ| piBHeM MOps1) Ta 7) aHze3nT HipokceHoBuit (zauut) (Bennka crina Ha niBgenHoMy 3axopi Kapa-
nary); Bci Tydu Kapagary ABnA0Tb cO6010 pisHOBU/Y IIbOTO TUITY: TEMHOI, 6€3 BUVIMOTO CKJIa, iHOpi
3 3€JIEHyBaTUM BiJJTIHKOM IIOPOZIN.

AHaji3n XiMigHOTO CKIafly mopif (Bcboro BiciM) Oynm BUKOHaHI y MiHepanorivHomy KabiHeTi
BapmraBcpkoro yHiBepcutery. 3 Hux Tpu — ocobucro Onexcanzppom Jlaropio, a waTh — HaHOM
TopaspoBcbkum [Lagorio 1897b: 12-14]. Buenuit 3po6us HacTymHmit BucHOBOK: «[ipcbki mopopn
Kapapary 3oBciM He MaroTh am¢ibony, monpu Bemukuit BMicT SiO,; Bcrogy mipokcen» [ibid.: 14].
(AMdibon 3ycTpidaeTbcs B IOOAMHOKNX BUITATKAX, K BUK/IIOYEHH).

3.2. Cmucno npo exckypciro I'ipcokum Kpumom

Bue 3asHadeno, mo Omnekcanzip Jlaropio Takox nposiB ekckypcito Iipcpkum Kpumom. Ilo-
BHMII ii MapIIpyT MaB nponAraTtu Bif Anymtu fo CeBacTomnons, yepes fAnrty, baxumucapaii, Manryn
[Golovkinsky & Lagorio 1897]. 3po3ymino, 1110 /it 3py4HOCTI, JOCTAaTHBO OY/I0 OOMEXUTHCS CKO-
POYEHVM i CIIPOIIEHMM BapiaHTOM NPOTATOM ofHoro fHsA (Anmyiuta, Iyp3yd, Snra). 3anydeni 6ymu
KiHHI eKiImaxi.

[Tam’siTaemo, 1o ekckypcis Kapagarom BinOymacs 18 BepecHs, a Ha APYIMit ieHb, O 5 TOAMHI
paHKYy, apoIyiaB npubyB Ha AMyIITUHCbKNI peiitn. Mope, sik i B Koktebenbebkiit 6yxTi, 6y/o mac-
KaBIM, fi3epKaJbHUM. [eonoru posnopimmmcs Ha i rpymm: 50 oci6 BuaBmu 6akaHHS TOOyBaTH
Ha cyxopoi, a 110 o6panu MOpcbKy IOOPOXK Ha MapoIuiasi o Sty (TyT BCi y4acHMKM KOHIpecy
maiu 3ycrpitucs). ITicns Bucajgku Ha Geper o 8 ToAMHi paHKY, Ha T€0JIOTiB BXKe YeKalu eKimaxi, Bci
3allHANIM MiCLIA 1 CBO€EpifiHa KaBa/IbKajia pyLIy/Ia.

Kinbka enisonis srafjaemo mij KyToM 30py KopecroneHTa razety «Omecckuii muctok» [Navrotsky
1897a-b], sikuit Takox 6paB y4acTb y ekckypcil. Takuit minxif fomoMoxke AisHATUCA PO Ti gertanti
eKCKypcii, IKMX HeMa€e B HayKOBiil myOikarii.

ITeprua 3ymuuka Bigoymacs npu foposi go ropu Kacrens. Teonoru 3i6pamics Ha okpeMmomy marop6i, Hena-
JIEKO Bif JOPOTH, 1 3 1[bOTO OIMIsAoBOro Maitfanunka Onexcanpp Jlaropio y cBoiit 3axorutoouiit mexuii (Ha
[iBTOPY TOAVHM) BiATBOPUB SICKpaBy KapTUHY reonoriynoi 6ynosu Kpumy. KopecnongeHT BigMiTus: «...
KilbKOMa IITpMUXaMM MaiiCTepHO HaKMJaB 3arajibHy KapTUHY AMCIOKalil mopif Ta TekToHiku Kpumcpko-
ro miBoctpoBa» [Navrotsky 1897a: 2]. HactynHa synmuka 6yna HaBnpotu ropu Kacrens, y micri, 3Bigkn

4Y nutaHHAX KOCTiKeHHs udepeHiaii MarMu IOIAAM BUAATHOTO aMepuKaHchKoro metporpada L. [nain-
rca 6arato B YOMy CIiBIIafja/iy 3 IOIVLAJaMU BYEHOTO.
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no6pe 6ymo Bugno maty M. O. TonoskuHcbKoro. Onexcauap JIaropio pos3noBiB PO BICOKO CUMITATUIHY
0COOMCTICTh CBOTO TOBApHIA, OT0 HAYKOBY His/IBHICTD i poOOTY I[Of0 OpraHisalili KoHrpecy. 3ampo-
IIOHYBaB IIPUCYTHIM «... Ha 3HaK IVIMOOKOI ITOBAary fjo maM’ATi HOKIMIHOTO, O3BOMUTK BUTpaBiloBaTy ix
[ygacHUKIB KOHrpecy] iMeHa Ha ITaM SITHUKY, sIKuit Oyfe mocrasieHo TaBpiiicbkiM seMcTBOM»> [ibid.]. Tpe-
T51 3yTIMHKa 6y/1a 3pob/ieHa /IS TOro, 11106 03HAIOMUTICA 3 BUXOaMM KpUCTaIiYHX nopin Ha Kacreni 1 1x
KOHTAaKTOM 3 OTOYYIOYVMMU OCaJOBUMMY TOBIAMIU: «[...] TOBapUCTBO... YBaXKHO PO3IVLAAIO LIiKaBi ABNIIA
... 1 c/Iyxasmo MosiCHeHHsI Kpall[oro 3HaBIs 1MX B ipodecopa Jlaropio». Takox Oymu Bigi6pani 3paskn
IIOPiJ] i r€0JIory IOBEPHY/NUCA JJO EKillaXiB, «...IIJKPIMINCA CTAKAHOM YyJOBOT'O KaCcTe/IbChbKOTIO BIHA i 0
nepil rofuHi gHA Buixamm go Iypsydy» [ibid.].

[Micns Smtu, 21 BepecHs mapomas 3pobuBs 3ynuHKY y CeBacTONOi, /je Te0nory 03HAOMWINCS 3 Risyib-
Hictio CeBacTononbchbKoi biomoriuHoi craniii. Mopcbka mogopox 3aBepuinacs 24 Bepecust B Opeci, fie
IUIs YYaCHUKIB KOHrpecy Oyia BramtToBaHa moMiesHa 3ycrpid [Navrotsky 1897b: 2]. TIpodecop reornorii 3
Jleitnury I. Kpunsep BrcioBuB 3aranbHy fyMKY: «Lliei moi3gkm >kxomHmit 3 iHO3eMHIX BYCHUX, sIKi Opan
y Hill y4acTb, Hikonu He 3abyzme» [Navrotsky 1897a: 2].

IlicisamoBa

L1 cTarTa BifHOCUTBCA He TiNbKM A0 obnacTeil icTOpii Hayki, a CIpsAMOBaHa 06e3locepefHbO Y
Halll 4Yac, 30KpeMa, Harajye Ipo JOPEIHICTb KOMIIIEKCHOTO Te0/I0r0-0i0/I0ri4YHOro MiXOAY A/t BU-
pillleHH:A HarajJbHUX NUTaHb po3BUTKY 3emii. KpiM Toro, ines-nonepeguuiis Onexcanapa Jlaropio
mopo Biky BynkaHiTiB Kapagary (BepxHs opa-HIDKHS Kpeiiia) Oy/a MmifTBep/KeHa i AKiCHO OHOB-
JIeHa 3aB/AKM JOC/I/KeHHAM BiTYM3HAHNX BYCHUX, 1 B epily 4epry ue 3po6us 0piit MuxarioBuy
Hosrans (1925-1988) — mobposuunuBa, BifjlaHa Hayli mofuHa. BiH Bano nmoenHyBas rinoresy 3
IPaKTUKOIO i Ha COMifHii moka3osiit 6asi [Chebanenko at al. 1988; Dovgal et al. 1991] He TinbKkK
HiITBepUB i MOIJIAAN, ajle ¥ BifMITHUB, 110 [jialla30H MPOsIBY MarMaTMYHUX IPOLECiB MOXKe OyTH
HIMPUINM. 30KpeMa, He BUK/II0UaB MOXK/IMBOI IPUCYTHOCTI CepeHbOIOPChKMX BYNIKAHITIB Yy BUITIALL
pernikTiB BynkaHigHux cTpykTyp [Dovgal ef al. 1991: 98].

IIpore, 1e nMuie ofHa 3 TOYOK 30pY, iCHYE I iHIIA, TpaANIliliHa, 3TiHO 3 AKOIO BiK BY/IKaHITiB BifI-
HOCATbD JI0 cepeHboi 1opy. Taka cuTyalis crpusie NofaabUIM AOCTiKEHHAM.

Y cBoix gocmimpkennax 0. M. JloBranb MaB oOMexeHy MATPUMKY: il 3abe3nedyBay MOITIAAN
Onekcanppa Jlaropio i crinibHa Ipans 3 OZHOAYMUAMM B IHCTUTYTI reomoriuaux Hayk HAHY —
B. 4. Papsisinom, B. C. Toxosenkom, C. B. YepHABcbKMM Ta geaxkynmy iHmmmu. [Ipore mormaan nux
BUCHNX He Bifjpasy 3Hainum migTpuMky. bararo 6yio BiggaHo cw, mo6 yrBepanTu ix. [IpuxuabHO
BiJHOCMBCA [I0 JOCTi/KeHb TofilIHil gupextop IHcTUTyTY €. ©. llIHI0KOB, CaMe 3aBIAKM JIOTO 3y-
cwiaAM y 1991 p. y BupaBHunTBi « HaykoBa gymMka» BUIIUIN pe3y/IbTaTy 6araTOpiuHUX JOCTiIKEHb:
KHIDKKa «Bynkann Kapagary» [Dovgal et al. 1991]. [logamo wme: y reonoriuni mapipyTn no Kapapa-
ry 10. M. JloBrasib XouB CaMOCTiITHO, He3Ba)Kal04l Ha IIPOrPeCcyi0dy CTEHOKAP/ilo.

[TponoByxeHH: i 3MillHEHHs MO3MIIiJl BUIEBKAa3aHMX JOCTIIKeHb BifOY/IOCSA 3aBISKU KPOIIT-
Kiif, caMoBifjaniit po6oTi BifoOMOro JOCIifHIKA TeKTOHO-MarMaTUYHNUX CTPYKTYp Ykpaiuu Bikro-
pa Sxosnua Papgisina (1937-2013). Hum 3po6reHa yacoBa i CTpyKTypHa KOpe/Alliad MarMaTUIHIX
YTBOPEHb IiBHIYHO-3axifHOrO 11e/bdy YOpHOTro MOps 3 BITOMUMM TeKTOHO-MarMaTUYHUMM KOMII-
nexcamy Kpumy, B romy uncni i Kapagary [Radzivil & Radzivill 2006a]. Takoxx nmokasaso, mo Kapa-
fiar, AK i 611bIIICTD iHIMX i30MeTPUYHMX TEKTOHO-MAarMaTMYHMX CTPYKTYpP YKpaiHu, BifHOCUTbCA
IO CTPYKTYP Apyroro nopAaky. IIpu nboMy, CTpyKTypHO-IIa/ieOBYIKaHIYHI peKOHCTPYKLII ITOKa3a-
I, 1110, HE3BAXKAIOYM Ha Te, 1110 3€MHa KOPa LMX CTPYKTYP 3HAXOAUTHCA Ha Pi3HUX eTallax eBooLi,
I HUX XapaKTepHi i30MeTpUYHi CTPYKTYpH Bij cOTeHb MeTpiB 0 50-80 KM y mmonepeyHnKy, AKi i
BM3HAualoTh ix BUrIAf. PopmysanHa Kapagasbkoi i3oMeTpUYHOI CTPYKTYpH BUeHMII BifHIC 10 BCiel
Hi3HBOI 0pY 1 IPUIYCTUB NPUCYTHICTD Oinbin paHHbOTrO Yacy [Radzivil & Radzivill 20065].

[TicnA peTasbHOTO O3HAMIOM/IEHHS 3 TIITEPAaTYPHUMMU J)KepelaMH Ta IX aHasli30M IOfI0 HayKOBOI
pisnpHOCTI Onekcanppa Jlaropio y aBTopa CK/Ia/Iocsi BpaKeHHs IPO Te, 11O BYEHMIT OYB 3aHAATO
BIIeBHEHMWIT Y CBOII1 HEIIOXUTHIII Bipi I[OIO JOBEIEHOTO HUM BIUIMBY (Pi3MKO-XiMIYHMX 3aKOHIB Ha
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HOPSAZIOK BUJIiIeHHS MiHepatiB 3 Marmu (mpasuo Jlaropio). OpHak, 3rofoM Oy BUSB/IEH] IIOMMII-
K1 y 7ioro nornAgax [Zavaritsky 1956: 58-59]. JlificHo, He BCe BUPIIIYIOTh aHAIITUYHI FOCTiKEHHA
Ta eKCIIEPUMEHTH, HaBiTh SAKIIO Taki 6a3yl0Tbcs Ha BUIeBKa3aHMX 3aKOHAX, MOTPiOHI HOBI gocri-
IPKEeHHs, HOBi eKCIIepMMEHTI: HayKa Ha iCTMHY He IIPETEHAYE, ajle CHpsAMOBaHa Ha Ii ITOLIyK.

BucuoBku

1. DopmyBaHHs HayKoBuXx norysafis Onekcanzapa Jlaropio BigbyBanocs mig 4ac HaBYaHHA Ha ¢i-
3MKO-MaTeMaTM4YHOMY (baky/breTi, a nmiHime pobotn y JepntcpkoMy yHiBepcurerti. TyT Binbyscs
3aXVCT JOCTI/PKEHHS Ha CTYIiHb JOKTOpa MiHepasorii Ta reornosii «IlopiBHsanbHO-nIeTporpadiuHi
[OCi/KeHHA MacMBHUX ripcbkux mopin Kpumy» [Lagorio 1880a]. Buntensammu BueHoro 6ymu mine-
panoru K. I. Ipesinrk, I. Jlem6epr Ta ximix K. IlImiaT (MoxxmmBo i inmi Buknagadi). [IpuMHOKeHHA
Ta NOINMOIEHHA HAyKOBMX 3HaHb IPOJOBXYBa/IOCh Y BapuraBcbkomy yHiBepcnreri, ge mpodecop
Onexcanpp Jlaropio npautosas nporsarom 1880-1898 pp. ¥ Bapurai chpopmyBanaca mmpokomnpo-
¢inpHa HayKkoBa IIKO/IA BYEHOTO: CMHTETUKIB (eKCIlepyMMeHTa/lbHa MiHepasoris i merporpadis),
Hai161/IbIII BiTOMMIT IIPeCTaBHUK — BUIATHUII NObChbKMit reosior 0sed Moposesud; kpucrano-
rpadii — 0. B. Bynbd; reonoriunux npobnem — [I. M. Co6orneB, aBTop Teopil 6ioreHeTMYHMX 3a-
KOHOMipHOCTeit y mporieci eBomonii [Sobolev 1924]. Bunrensamu octanHboro, okpim Onekcanyjpa
Jlaropio, 6ynu B. I1. Amanunpkuii ta 1O. B. Bynsd.

2. Oco6ucTo BYEHMII ITpalloBaB HaJl IONIYKaMV 3aKOHOMipHOCTel y KpucTaisanii marmu (mmpa-
Buto Jlaropio), ioro gociimpkeHHs 6ynn y psARy NpoBicHUKIB (i3snKo-XiMiYHOTO HANIPSMKY y IIeTPO-
rpadii. Takox Bifomi itoro MiHepasorivni Ta Kpuctanorpadiunai po6oTn. BueHuit akTMBHO 3a/1y4aB
y Teo/IoTiuHi ZOCiKeHHs eKCIIepYMeHTaIbHUI METOf, Tlepef6ayaB 0oro BMpiliaibHe 3HAYeHHS Y
Mi3HAaHHI 3aKOHOMipPHOCTEN IPUPOJN.

3. HocnmimKeHHs MarMaTUYHKX 1topif y Kpumy, B okpemi poku nepiogy 1877-1897 pp., ABNAIOTDH
co6010 NOXigHY Bij peaisauii BIaCHNUX ifjeil 0/10 aKTUBHOI poJIi MarMaTUYHMX IIPOLECiB Y popMY-
BaHHi penbedy. Bin Bupinrysas nmpo61emMy ropoTBOPYMX IIPOLECIB i BUCYHYB KOHIemNIlito popMy-
BaHHA penbedy Kpumcbkux rip.

4. TonoBHi pe3ynbTaTyt KpUMCBKUX POOIT MONATAIOTH Y JOCII/KEHHAX BXe BifloMux i BifKpuTTi
HOBUX IPOSIBiB MarMaTUYHMX IOPif, fAKi IOB’SA3yBaB 3 TEKTOHiYHMMU npolecamu. [lopoau 6ymm
oxapakTepu3oBaHi metporpadiuHo i ximiuHo. Teomoriunmit Bik B3HaYaB sIK HEOKOMCBKMIT (HVDKHS
Kpeiiaa) abo BepXHbOIOPChKIII—HIKHbOKPEJOBUII 3 HaJISKHICTIO 10 €[THOTO MarMaTUYHOTO Oce-
penky. CK/IaB KapTy IPOABiB BYJIKaHIYHUX NOpifl. BueHnit numascs, o nepmmnM Bigkpus B Kpumy
KPUCTa/IivyHi C/IaHIli, IpaHiTy (epaTuyHi Ba/llyHN), a TAKOXK IipCbKY IIOPOAY TaBPiT TOLLO.

5. OkpemMe MicIie y BOCTIIPKEHHAX 3aliMaB NaneoBynkaH Kapagar. Buennit gas fetanbpHy neTpo-
rpadiyHy Ta XiMiuyHy XapaKTepucTUKy nopopam (Bupinmus 7 tumis). Haromocus Ha mpucyTHOCTI
JIaBOBMX ITOKPOBiB. Binkpus minepan 3 rpymnu neonitiB — Harponit. CkIaB nepury reojaoriuny (-
tonoriyny) kapry Kapapary. ¥V Bepecni 1897 p. opranisyBaB HaykoBy ekckypcito Kapapmarom s
y4yacHukiB VII MbkHapopgHOro reoorivHoro KoHrpecy. Bin6ynmacs nepiia npeseHraris reosorivyHmux
00’€eKTiB y cCBOEpiFHOMY My3el IpUpOAy IPOCTO Heba I IMPOKOTOo 3araly Mi>XXHapOIHOI HayKOBOI
CIinbHOTH. Benuky, MalbOBHMYY [IaiiKy, Ha AKY 3BepHYB yBary BYeHMII, Ha 1o4aTKy 20 CT. cTamu
Hasusatu Crinorw Jlaropio. B Hiil yBikoBiYeHa TaM’ATh IIPO BUAATHOTO BYEHOTO, YPOKEHIA i 10-
cnigauka Kpumy. Ha >xanp, nicna 1897 p. pocnimkens ani B Kpumy, ani Ha Kapapgasi BiH He 1mpo-
BoauB. HaykoBa ekckypcis 6yma cBOEpiflHUM IPOIaHHAM 3 MOJIOAICTIO, 3 KprmoM. I Ha mpomjanus
BiZIMITVB I HACTYIIHUX JOC/IJHNKIB, 10 ripcbki mopoau Kapagary MOXXyTh cIyryBaty 06’€KTOM
CIlellia/IbHOTO BYBYEHHS IMUTAHHA 3a/IeKHOCTI AndepeHIialii Marmu Bif il BUBEep)KeHH Ha OfHIN i
Tiil camill TepUTOPii.

6. Kpim Kapapary, Buennit nposis ekckypcito 'ipcbkum Kpumom. O6upsi exckypcii 3a cBoim
3MICTOM i CTPYKTYpOIO, IPOFOBXKYIOTb CIYTyBaTH IIOKa30BYM METOMO/IOTIYHNM IIPUKIALOM Y Gop-
MYBaHHI HayKOBMX €KCKYPCill 3arazoM i 3all049aTKyBa/ly CTAHOBJIEHHA MiIXHAapOJHOIO HayKOBOTO
Typusmy B Kpumy.
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Ioosaxu

Aprop Basunmii I. B. 3aroponHioky 3a BcebiuHe CIPUAHHA Y HiATOTOBLI PYKOIINCY, pelleH3eHTaM
3a KpUTUYHI 3ayBakeHHsA, 3onTaHy bapkaci 3a pefakijifiny JOIOMOTY Ta IepeK/iaji aHITIOMOBHMUX
9acTUH TeKCTy. Mos nopsaka Bitaniro [lepHOBY 3a pefjaryBaHHA TEKCTY i BaXK/IMB1 yTOYHEHHSA L1070
reoJIOTiYHNX TepMiHiB i ABu. JIAKyio 3aBigyBauli HaykoBoi 6i6mioTekn IHCTUTYTY reomorivHMx
Hayk HAH Ykpaiun H. B. Kosanb Ta 6i6miorexapuni T. B. IlleBuyk 3a fonomory y po6oTi 3 mitepary-
poro.

Hexnapanii

dinancyBaHHs: J[IOCTiIKEHHs IPOBEAEHO B PAMKaX aBTOPCHKOI iHII[iaTVBY, [03a IPAHTOBYMIU Ta OIOIKeT-
HIJMI TeMaMM, 33 BIAaCHUI PaXyHOK.

Kondnikt iHTepeciB. ABTOp He Ma€ >KOFHMX KOHQIIKTIB iHTepeciB, AKi MO/ 6 BIVTMHYTU Ha 3MICT 11i€l CTATTi.
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abstract

Human activity not only creates new materials and technologies,
changes the nature of natural geochemical processes, which can
have a local impact on the biosphere and the processes in it, as V.I.
Vernadsky pointed out, but also creates new types of ecosystems—
urban ecosystems, where man builds completely new elements and
entire systems of biotopes for the existence of their populations,
agroecosystems, where through the use of agricultural technology
receives the necessary products of a limited number of species of
organisms. It also creates techno-ecosystems, where natural ele-
ments together with artificial, technical elements create habitats
for organisms. The noospherogenesis, in fact, is the formation of a
coexisting system of natural and anthropogenic ecosystems. Gen-
eral ecological principles, which to a greater or lesser extent are
addressed in the ‘Concept of balanced (sustainable) development
of agroecosystems in Ukraine for the period up to 2025, as well as
proposals for the creation of the ‘Concept of effective and safe op-
eration of techno-ecosystems’ are considered. It is pointed out that
the concept of ‘agroecosystem’ should be considered quite broadly,
since it can include not only landscapes, but also aquatic environ-
ments. Anthropodependent biotic communities include not only
agricultural plants, but also a full spectrum of organisms, from
bacteria to mammals. It is pointed out that there is a contradiction
between the idea of preserving biodiversity in ecosystems and the
high productivity of certain significantly dominant populations. It
is noted that technical objects do not exist separately from the en-
vironment, but create various techno-ecosystems with natural ele-
ments, in which there is a close relationship and mutual influence
of technical and biotic elements and factors. The environment is
also impacted not by technical systems, but by techno-ecosystems.
As one of the factors of scientific and practical support of activi-
ties in the field of agroecosystems and techno-ecosystems devel-
opment management, the directions of scientific research in the
concept of research development in the Academy of Sciences of
Ukraine are considered. Some issues of practical use of the provi-
sions of the EU Water Framework Directive are discussed, namely
in the aspect of application to aquatic techno-ecosystems. During
military operations, the destructive power of anthropogenic fac-
tors increases by many times, the importance of different factors
shifts, which should be reflected in the general conceptual provi-
sions of the complexes of interrelations between nature and hu-
man activity.

© 2024 The author(s); Published by the National Museum of Natural History, NAS of Ukraine on behalf of
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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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Tpu KoHIenii: MOIIAA aKageMiYHOr0 €eKOIora

Onekcanpp IIporacos

Pesrome. JTronuHa CBO€IO IisiNbHICTIO He TiMbKY, AK BKa3yBaB B. I. Bepnasicbkuii, cTBOpIo€ HOBi MaTepianu,
TEXHOJIOTi], 3MiHIOE€ XapaKTep MPUPOJHMX IeOXiMiYHMX MPOILIECiB, O MOXKE YMHUTY JIOKaJTbHUII BIUIVB
Ha 6iocdepy Ta mporecu B Hiil, a i1 CTBOPIOE HOBI TUIIN €KOCUCTEM — YPOOEKOCHCTEMH, Y SIKUX JTIOfNHA
BUOYOBYE aOCOMIOTHO HOBI €/IEMEHTHM Ta Wi/l cucTeMy 6iOTOMIB AjIs iCHYBaHHS CBOIX MOMYJ/LALIN, arpo-
eKOCUCTEM, Jie IUIAXOM BUKOPUCTAHHSA CiIbCBKOTOCIIONAPCHKUX TEXHOJIOTii OTPUMYe HeoOXifHy mpo-
RYKIIiI0 0OMeXXeHOI KibKOCTi BU/IiB opraHiamis. TakoXk CTBOPIOE TEXHOEKOCUCTEMY, Jie IIPUPOJHI eleMeH-
TI CII/IPHO 31 WITYYHUMM, TEXHIYHUMM, CTBOPIOIOTh CEPEOBIIIE iCHYBaHHsI OpraHi3MiB, TOOTO BIIMBAE
Ha r1o6anpHi 6iocdepHi mporecu. BracHe, HoocdeporeHes i siBysie c06010 GOPMYBAHHS CUCTEMM CIIBiC-
HYBaHHA NPUPOJHUX €KOCUCTEM 3 aHTPOIOTEHHMMM. POSIIAHYTO 3arabHOEKOIOTiIYHI IOMTOXKEHHA, AKi
Tiero uy iHmowo Mipoto npencTabneHi B «Konuenmii 36anaHcoBaHoro (cTanoro) po3BUTKY arpoeKOCHCTeM
B YkpaiHi Ha nepion 1o 2025 poKy», a TAKOX IIPOIO3NULI o7j0 cTBopeHHA HOBOI «KoHnemnmil edexTuBHO
Ta 6e3I1eYHOI eKCIDTyaTallil TeXHOeKOCUCTeM B YKpaiHi». BkasaHo Ha Te, 1110 IOHATTA «arpoeKOCUCTeMa Ma€e
PO3I/IARATHUCS TOBOJI MIMPOKO, OCKIIbKM BOHA MO>XKe BK/TIOUAT He TUIbKY PUTbHIYI TaHAIIadTU CYXOHOTY,
ane i akBamaugmadTy, a fesAKOw0 Mipoo i JiCOBI eKocucTeMy. AHTPONO3aIeXXHi 6I0TUMYHI yIPyIOBaHHSA
BKJIFOYAIOTh HE TI/IbKM CiIbCHKOTOCIONAPChKI POCIMHMA, a i MOBHMIT CIIEKTP OpraHi3MiB, Bif bakTepiit /10
ccaBliB. BkazaHo Ha Te, 1J0 iCHye IpoTUpiv4sa MiX ifjeeto 30epexkeHHA OiOPi3HOMAHITTA B eKOCUCTEMAX,
Ta METOI0 OTPMMYBATH BUCOKY IPOAYKTUBHICTh 3a PaXyHOK CaMé OKPeMUX CYyTTE€BO JOMiHYIOYMX IOIIY-
nsiniit. BigmideHo, mo TexHiYHI 06’€KTM He iCHYIOTb BiJOKPEM/IEHO Biff JOBKINIS, @ CTBOPIOIOTD 3 IIPU-
POIHUMY eJIeMEHTaMM TeXHOEKOCUCTEM, B IKUX iCHY€E TiCHMIT B3a€EMO3B 30K Ta B3a€MOBIUIVB TEXHIYHMX
Ta GIOTMYHUX e/leMeHTiB Ta YMHHMKIB. Ha oTouylode cepemoBuie [il0Th TaKOXX Ha caMe TEXHIYHI CUC-
TEMM, a TEXHOEKOCUCTeMMN. K OfMH i3 YMHHUKIB HayKOBO-NIPAaKTUYHOI MiITPUMKI JIiA/IBHOCTI B Tamysi
YIPaB/IiHHA PO3BUTKOM arpOEKOCHUCTEM i TEXHOEKOCHCTEM POSIJIAHYTO HAIIPAMM HaYKOBUX JOCTIIPKEHD Y
KOHIIETIIil PO3BUTKY JOCTiIKeHb B AKafeMii HayK YKpainu. O6roBopoOIOTHCS fiesKi MUTaHHA MPAKTUIHO-
IO BUKOPMCTaHHA omoXeHb BogHoi pamkosoi [lupexktusu €C, came B acIeKTi 3aCTOCYBaHHA O BOTHMUX
TexHOeKocKcTeM. I1if] yac BOEHHUX Aiil pyJiHiBHA CMIa aHTPOIIOT€HHMX YMHHUKIB 6araropasoBo 3poCTae,
BilI6YBa€TbC}I 3MillleHHS 3HAYYL[OCTi Pi3HUX YMHHUKIB, O IIOBMHHO 6yTM BiZoOpa’keHOo B 3arajibHIX KOH-
LeNTyaTbHNX ITOJIOXKEHHAX KOMIIJIEKCIB B3a€EMOBIIHOCHH IIPUPOJU Ta JIFOJCHKOIL JiA/TbHOCTI.

KnodoBi cmosa: 6iocdepa, arpoekocrcreMa, TeXHOEKOCHCTEMA, KOHIIEIIIisA, Hoocdepa, BOEHHMII CTaH.

Apnpeca s 38’a3ky: Onexcanap ITporacos; IncturyT rigpo6ionorii HAH Ykpaiuu; mpocnekt Bomogumupa
IBacioka, 6yx. 12, Kuis, 04210 Ykpaina; Email: pr1717@ukr.net; orcid: ORCID 0000-0002-0204-2007

Bcryn

LIro crarTio y CBOIIT OCHOBI Oy/10 migroroseHo e 2013 poky (pik BUSABUBCSI 3HAMEHHVM) IS
ofiHi€l comiHOI raseTH-TYDKHEBMKA, ajie TaM BU3HA/N ii HaZITO HAyKOBOIO, Ta 11 4ac OyB (He TiMbKu
3 ra3eTHO-eeMepHOTO NOIIANY, a 11 3 YCiX iHIINX TOYOK 30py) BenbMu cKnaguumit. [Ipononysanacs
HOTIM peflakTopy XXypHaiy «Bide», ane Tak ony6rikoBaHa i He 6yya. [lepeunTaBiuy pyKoOIc 4OTUPK
POKU IIOTOMY, 5 IIOAYMAaB, L0 BiH He BTPATUB CBOEI aKTYa/IbHOCTI, @ B IeYOMY HaBiTb Iepen6adns
3MiHn. Te, 10 5 He 3HAJIIIOB BiJIIOBITHOTO APYKOBAHOTO BUIAHHA J/IS1 HEl — TeX € MITPUX JO IOop-
Tpera yacy i Micus. Terep Munyso 6inbie gecsaTu pokis micisa nepioro BapianTy. I[Ipouecn, ki mo-
YaJIiCA JeCATh POKIB TOMY, IIPU3BE/IN 10 3HAYHMX COLIia/IbHUX 3MiH, O BiJICbKOBOT'O IIPOTUCTOAHHSA,
BifOynucsa mmboki 3MiHM B MDKHapOZHOMY >KUTTI, OfIHAaK, 6arato mpo6seM, SIKUX TOPKHYBCS POKU
TOMY, SIK 1 paHillle, 3a/IMIIAIOTHCS AKTYATbHIMI, a [esKi CTamy i O/IbII BaXK/TMBYMI.

Yomy A BBaXkaro, IO BapTO-TaKM 3alpOIOHYBaTM 4MTa4yaM el MaTepias i3 TaKol HaBHbOIO
OCHOBOIO:

* € BiuHi Ipo0/IeM, Ti, Bifi AKMX 3a/I©XKUTh CaMe ICHYBaHHS JIOAUHI — PeCyPCH IS XKUTTS, Pecyp-
ct 15 BUPOOHUIITBA, 30KpeMa 3ac06iB 000pOHM Bifj MOXX/IMBOTO i peabHOTO HACU/IbCTBA 330BHi;

e € 3arajbHi IPMHLUMIIN OPraHisalii pisHMX CUCTEM, COLIia/IbHIX, €KOJIOTiYHMX, BifICyTHICTb iIXHPOTO
BpaxXyBaHHA IPU3BOJUTD /10 TOTO, 1O IIi CUCTEMU CTAIOTh HEJOCTATHHO CTIMIKMMM i HAiTHUM;

« peanbHe OyTTA, TYT i 3apas, He Bifl0yBaeThCA 11032 3B’A3KOM i3 MMHY/IVIM, TeIlepilllHE € HAC/Ti/[KOM
MMHYJIOTO, CIIA/II[VHA, Pe3y/IbTaT, AK i MallOyTHE He MOXKe iCHyBaTy 0e3 3B’A3KY 3 TelepillIHiM.
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KoHuenis cTanoro po3BUTKY arpoeKoCUcTeM

OpHMM 31 CTUMY/IIOIOUMX OYATKOBMX MOTUBIB HiroTOBKM 1€l my6mikanii cTana ogHa, HIKUM,
MabyTb, He IIOMideHa TOfi IOBi/eiiHa AaTa. BracHe 11 Oyna BoHa e B ceprHi 2013 poky, s Tex 3a-
nisHMBCA — OYB yXKe TpyfeHb. bypxmusuit rpyfeHb. | MeHi mogymanocs: a 4u BapTo B3arasi Auc-
KyTYBaTy IIPO HEHOJITNYHi, a00 He IPAMO MOMITUYHI NUTAHHSA, IIPO Te, 110 YuTadyaM Tpebda 3apas.
A uyTavam, HapopYy, K CTBEPXXYBa/IM 1lie TaBHI pUM/ISAHM, Tpeba «xmiba i BUIOBUIL», a OCKITbKY
BUJIOBUIIA IIBU/IKOIUIMHHI (Ta3eTHMII MaTtepiai), a X/1i6 pocTe LOBro, To, HA4eOTO, i HELOPEYHO IN-
caTy PO XJ1i6, eKOHOMIKY, €KOJIOTiI0 — pedi, AK BifjoMo, TOTpibHi, asie 6yJeHHi, Ha/[TO TOBCAK/ECHHI,
HAJTO «IIPO3aI4yHi» B TOJ 4Yac, KON NPUCTPACTi BUPYIOTb. BuABmiocs, 10 HalliOHa/IbHA iflesd, Ipo
AKY Mpisu nonituky, €! €spomna. Pantom 6aratboM 3panocs, 1o Tpeda TiIbKM YBIATH O «IIMBi-
J1i30BaHOTO €BPOIIEIICHKOTO CBiTY» i BCe mpuiiie camo cob6orw. Byzne Brocrans i Bujosnmi, i x1i6a, i
YICTOrO MOBIiTpPA, i BOAM...

MuHy0 I1ie ITOHAJ, eCsATh POKiB, EBPOIEIIChKa MeTa CTajIa O/IVDKYOI0, ajle MeBHi io3il 3ammmm-
JINCS, 1O, HATIPUKIIAZ, IPU3BENO N0 NpUKOpAOoHHNX 3 EC KOHQIIKTIB 4epe3 TPaHCIOPT BaHTAXIB,
y TOMY 9MCTIi CiIbCbKOTOCIIOAAPChKOI MPOAYKILii. AJle 1le MaJleHbKMII IITPUX Ha T/Ii TyMaHiTapHOI Ta
BOEHHOI HMiATPMMKY 6i/IbIIOT YaCTMHY CBITY 3apas.

I[TIpote, no mopsaaxy. ¥ 2013 poui BunoBHmnocs 10 pokiB mic/is yxBajeHHs JOKYMEHTa, Ha4e0ToO
BY3bKOT'a/ly3eBOI0 3HAUEHH: 3 JJOCUTD CIelliabHOI0 HasBow: «KoHuenuia 36amaHcoBaHoro (cra-
JIOTO) PO3BUTKY arpoeKocyucTeM B Ykpaini Ha nepiog go 2025 poky» [Concept... 2003]. To6To, pop-
MaJIbHO, 3 YpaXyBaHHAM TepMiHiB, KoHllenis i 3apas miskoM akTyanbHa. ClI0BO «eKOCHCTEMa», 3
IPUCTABKOIO «arpo-» BUK/IMKAJIO 3B’A30K 3 iHIIO0 maToro. Y 2013 poui BigsHawamm 150-pivus Bix
JIHA HapOJKeHHS BUJJATHOTO MUC/INTENA, 3aCHOBHMKA BYeHHA Ipo 6iocdepy Bomogummpa IBano-
B14a BepHapncbkoro. Jlani B ronoBi po3BUBABCA [y>Ke BAAIUI Ta3eTHUI CIOXKET: BENMKUIT YIEHMIA
(Ta e ¥ mepuIMit Ipe3uaeHT YKpaiHChKOI akajeMii HayK) CTBOPUB BYEHHA IIpo 6iocdepy, BUCYHYB
ineto Tpancdopmarii 6iochepu B Hoochepy — cdepy posymy. I och, peasnbHe BTiIIEHHS LKX i€ ...
i Tak marti.

C10BO «KOHIIeNIifA» MOXOAUTD Bif IATMHCBKOTO «conceptus» — MOHATTA, 3arajibHa AYMKA, ifes.
3arajibHa JyMKa 3a3Ha4€HOTO IOKYMEHTA BU3HAYA€ThCsI OYKBA/IbHO TaK: «3a0e3IedeHHs peaisaliil
imeit, mpuHIMIIB, lekIapoBaHKx KoHepeHnielo OOH 3 goBkimna Ta po3sutky (Pio-pe->Kaneitpo,
1992 p.) i BceciTHiM camiToM 3i 36anancoBanoro possutky (Voranuec6ypr, 2002 p.), 10 AKX J10-
y4naach i YKpainar.

SIkigo roBoput 6e3 3aitBOro naq)ocy, TO, CIIPaBJi, I0sIBa caMe TaKoi KOHIeMNLii € BifoOpakeH-
HSIM TOTO, 110 ifei B. I. BepHajicbkoro, a sIKIo MOAMBUTICH B icTopito rmbiie, To i1 E. 31occa, A. pon
I'ym60nbara, JX.-b. Jlamapka clipuifHATO Ta YBIMIIUIO Y HOBCAKAEHHY cBifoMicTb. CaMe 1o cobi 1e
obHapie. Byb-sike BIOPSAAKYBaHH MOITISA/IIB € OfHIEI0 3 PopM OOPOTHOU 3 EHTPOIIIEID, KA B I10-
OyTi HaOyBae pisHux popm GesrocnogapHocTi. SKIO X04eTe, Ije OANH i3 KPOKiB 10 Hoochepn, K
mucas B. I. Bepuancpknii, chepu posymy. IlJo6 He mmyTaTnt «po3ym» i3 «pO3yMHUM yCTPOEM» 6io-
cdepy, cKaXiMo Tak: KPOKiB O ONTYMAaIbHO BIALITOBAHOI SIK /ISl IPUPOAM, TaK i J/IsI IIOAVHM aH-
tponiocdepu. [lepenbayenns B. I. Bepuancbkoro [Vernadsky 1945] mopo pori moacpkoi AisibHOCTI
B 6iocepi 6imblI HDK CIpaBAMINCS: BIUIMB JTIIOAVHU Ha NPUPOJHE CEPENOBMIIE, IO BXe CYTTEBO
BUJIIIOB 33 MeXIi HallOIVDKIOTO JII0JICHKOTO SKUTTEBOTO IIPOCTOPY, OXOIUTIOIOTh YCIO IUIAHETY, BU-
XOfATb Y KOCMOC i HaBiTh Ha iHII mmaHetn. Menmie 100 pokiB MMHYIIO Bifi BUXOY y CBiT mpani
B. I. Bepragncpkoro «biocdepar, a Tiel 6iocdepn kinusg XIX ta noyatky XX cTOMTTA BXKe He iCHYE.
Ie soBcim iHma cucrema. I B 0CHOBI IMX I106IBHMX 3MiH JIEXKNUTD NisUIbHICTD mogyuan. Och xo4a 6
ofHe i3 3aBaHb «Arpo- KoHnenuii»: «3MeHINTY IJIOILi OPHUX 3eMelb J0 37-41% TepuTopii Kpainn
LIIAXOM BUBEIEHHs 3 OpPaHKM CXWJIiB, 3€Me/Ib BOJJOOXOPOHHOI 30HM, JerpaOBaHuX, MaJTOIPONYK-
TUBHMX i TEXHOT€HHO 3a0pyJHEHNX CiIbCbKOTOCIOAPChKUX YTifib»! SIKIO fomaTy Ko arpoexkocuc-
TeM 5-7% 3aiiHATUX MicTamy, npubnusHo 1 % 3ailHATHX TPAHCHOPTHUMM IUIAXaMMU, iech 5% Iix

34 GEO&BIO » 2024 « vol. 26 p-ISSN 2617-6157 e-ISSN 2617-6165



3aBOJjaMU, €IeKTPOCTaHLIiAMM, 30HOI0 BilYy)K€HH:A Ta iHINMMU 3€M/IAMY, 110 BUKOPUCTOBYIOThCA
JUIA pi3HYX IIOTPeO, TO 110 XK JIMIINIIOCS Biff IIbOTO IIMAaTOYKa caMe 6iocdepu, 110 3BeThcs YKpaiHa?
Lle BUI/IsIfIa€ TaK, 110 OITBIIICTD IPUPOSHIX €KOCUCTEM BXKe 3aMillleHa arpoeKoCHCTeMaMN, TeEXHOe-
Kocucreman, ypboekocrucremamu. [1oBifkoBuiT MaTepian mijjkasye: 3anoBifiHi TepuTOPii, IKi MO>KHA
IIEBHOIO0 MipOI0 BBa)KaTy Majlo MOPYLIEHMMM TOCIIOAAPCHKOIO [JisA/NIbHICTIO, CTAHOBIATH 2,8 MIIH. Ia,
T06TO feo Ginbiue 4,6 % Teputopii gepxasu! Tob6To «HOOChepHa» yacTHA CTAHOBUTDH 95 %.

Sk pas y yacu, ko cTBoproBanach KoHuemnuis, 6y/1o MpoBefeHO BUHATKOBO BaK/IMBE HAYKOBE
pocmimkeHHs [Sozinov et al. 2004] sike TO3BOIMIO OTPUMATH y3arajabHeHe YsAB/IEHHA PO MacIITa0
Tak 3BaHOI arpocdepu Ykpaiuu. 3 Touku 30py 6iocdeposorii HOHATTA «arpocdepa YkpaiHu» Bu-
I/IA7a€ He 30BCiM KopeKTHO. Sk Bifomo, E. 31occ 3anpononoBaB noHATTS «biocdepa» 1mo aHaoril
3 nitocdeporo, rirpocdeporo, atmocdeporo, siki € mranetapHuMu (3Bifcu — cdepa) 060IOHKAMU
3emri. I, mificHO, 3apa3 BCi KOHTMHEHTH OXOIUIEHI His/IbHICTIO JIIOAVHY 110 CTBOPEHHIO HOBUX €KO-
cucteM Ha Micti npupopaux. To6TO icHyBaHHS BxKe arpocdepy , SIK HOBOI, aHTPOIIOTeHHOI 060-
JIOHKM y MacmITabi 3eMiti Ha BU3MBa€ CyMHiBY. TakiM YMHOM, KOPEKTHO TOBOPUTH PO YKPATHCHKY
JacTHHY arpocdepnu (1m1aHeTn), abo YacTuHy arpocdepn B Mexkax YKpaiHu.

TakuM 4YMHOM, HOCTI/KEHHS 3a IOIIOMOr0I0 KOCMIYHOTO 30HIYBaHH:A II0Ka3a/IN, 0 yKpaiHCbKa
JacTuHa arpocdepn ckiramae maibke 0,4 MIH KM?2, a 1ie gech 0,3% Bif 3araabpHOI IUIOLIi CyXOmomy
3emi (6e3 ypaxyBaHHA AHTapKTUAN, Je, K BifjoMo, y arpocdepi — 6ina miama). PopmanbHo, Lie
MO>Ke € i He TaKmil BKe 3HaUHMII IOKa3HIIK, ajie Tpe6a MOTOAUTICS 3 aBTOPaMU JOCTIPKEHH: B TOMY,
IO YKpaiHChbKe CYCIIiIbCTBO JKMBe 3apa3 He B Tiit 6iocdepi, 1o Oyra, HanpuKIag, 3a 4acis 310cca, 4n
Bepnazckoro, a B arpocdepi. To6To «crinKyBaHHs» 3 6iocdeporo, K TaKowo, BifOyBaeThcs, Tak 61
MOBUTH, OIIOCEPENKOBAHO.

Are, sK BipHO BiMiueHO aBTOpaMM I[bOTO JOCTIKEHH:, X04a arpocdepa € B 3HauHil Mipi aH-
TPOIIOT€HHOIO CUCTEMOI0, € CYKYITHICTIO arpOeKOCUCTeM, 3a CBOIMM IIPUHIMIIAMI BOHA ITOOYZOBaHa
AK 6iocgepa B ninomy. JJogamo: 11e € nepeayMOBOIO BCTAHOBJIEHHS TiCHUX 3B I3KiB MiX arpoeKocHuc-
TeMaMI, Ta, TaK 61 MOBUTH, 30BHIIIHBOIO biocdeporo. [Ipu 11boMy «e Bci IificTaByu CTBEPAXKYBaTH,
0 GaKTUYHO COLiyM MellIKae B arpocdepi, Aka 3HAYHOI MipO0 BU3HAYA€ He TiIbKY piBeHb 3a0e3-
Ie4YeHH: Hace/IeHHA IPOJOBONIbCTBOM i IPOMICIOBOCTI CMPOBMHOIO, a 11 3aTaJIbHIUIL CTaH JOBKIN/IA
Ha Bciit Tepuropii Ykpainu.» [Sozinov et al. 2004: 80].

BaxxnuBo Bu3HaunTy BHecOK KoHIjen1iii B eKoMoriyHy IpaKTUKy. BapTo yBaru Te, o cyxi akaje-
Mi4uHi TepMiHH, SIK-TO «€KOCUCTeMa», «6iocdepar, BUSBIISIOTHCS L[I/IKOM 3aCTOCOBHUMM B IIPAKTHY-
HJIX CIIPaBaX. 3aCyTOBYE Ha yBary BIU3HauYeHHA OCHOBHOTO 06’ekra KoHlenii — arpoexocncremn.
Ile, sk 3a3HAUEHO B TEKCTI, K11ac (TOOTO, IIeBHA CYKYIHICTb 00’ €KTIB, YaCTIHA Iile Oi/IbIIOI CYKYITHOC-
Ti, Y IIbOMY pasi, Bcix ekocucTeM 6iochepn) IpupofHO-aHTPOIIOTEHHNUX CUCTEM — LITICHI CYKYII-
HOCTi penbedy, IPyHTiB, 6i0TH, BOGHUX 00’ €KTIiB, aHTPOIOreHHMX eeMeHTiB. | gai, y Konuernuii,
abCOJIIOTHO B 1yCi BiTOMOTO €KOJIOTiYHOTO BM3HAYEeHH 0ioreoleHO3Yy, sKe 1aB eKOJIOT i T1icCO3HaBellb
B. M. Cyka4oB: «arpOoeKOCUCTeMH SIBIAITb CO000 BiTHOCHO OJHOPIIHI AI/ITHKY TePUTOPIl 3 IeB-
HUM TUIIOM B3a€MO3B A3KiB MDK €IeMeHTaMI». BU3HaHHA 1€l OJJHOPITHOCTI Jjy>Ke BakK/MBe 3 Me-
TOJ0JIOTIYHOTO MOIJIALY, OCKUIBKM OJHOPiHI €7IeMEeHTH LiJIOTO IMiJJIATA0Th IIE€BHIl cucTeMaTu3allil.

He 6epycs aHanmisyBaTy NOTOXKEHHA KOHIEMIil 3 MOMIAAY (axiBIiB CiIbCHKOTO TOCHOfApPCTBa,
ajie raflaio, [0 Ba)K/IMBO HAroJMOCUTH Ha JEeAKMX MOMEHTaX eKosoridHoro miaany. Hacammnepern xo-
PYUCHO 3BepHYTU yBary Ha II€BHi CyIIepeYHOCTi.

Jlo muTaHHA PO OCHOBHMII IIpeMeT — arpoekocucteMmy. CIoBa «arpapHuii», «arpapii» 1moxo-
IATD Bifl TATMHCBKOTO «ager» — II07Ie, TOOTO MepeKIafaloThCA TOYHO KaXyun, K 3eMIepob, xmibo-
po6, pinbHuunit. CynepevHicTp MOMATAE B TOMY, 110 aBTopu KoHuemn1il, HafTO CYBOPO ZOTPUMY-
I0YJICh JTATMHCHKOI TEPMiHOJOTII, He B3N O yBary, 1o MiHicTepcTBO arpomnoniTuKy, AKe CBOro
4acy 11 3aTBEPAM/IO KOHIIEIIiI0, KyPY€E He Ti/IbKU PiTbHULITBO, a 1 iHIII —«-HUI[TBa»: TBAPMHHUIITBO,
PUOHUIITBO, 6KIIBHULITBO TOIIO. TOOTO BCIO Ty rajysb JIIOACHKOI Ais/IBHOCTI, KA IIOCTaYa€ HaM
61K, KMpPY 1 BYI/IeBOAIM, @ TAKOXK BOJIOKHA, LIKiPY Ta iHIIy CUPOBUHY.
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Ha >xanp, TyT nopyieHo 3afieK1apoBaHuil caMoro KoHIenIie eKonoriynmnii MpMHIMIL: He Bpa-
XOBaHO OCHOBHIX €/IeMEHTiB arpOeKOCHCTeM, 0e3 SIKMX BOHM BTPadaloTh CBOKO cucTeMHicTh. Harpu-
KJIajl, AKe MOXKe OyTI POCTMHHMLTBO 0e3 3amnIoBadiB — O, pKMeniB? A 'pyHTU? A BOROVIMU
Ta IXHe HaceneHHA? Lle He TinbkM Bak/MBi eneMeHTN manamadry, arponanamadTy 30Kkpema, a it ce-
pemoBMuIIe iCHyBaHHA 00 €KTIB rOCIIOAAPCHKOI IisNnbHOCTI. MOXKHa cKas3ary, 110 Iie My/IbTU(YHKIIi0-
HaJIbHi exostorivHi eneMenty. Haragaemo Bizomy Metadopy: Boga — 11e KpoB 6iocdepn. ITpo Boguy
MeJtiopallio, Ipo HaIXOMKEHH: «KPOBi» B arpoekocucremu B Konnenii Hemae >xopHoro cinosa. o
1 Ka3aTu, HaZTO iIHTEHCUBHA rifipoMeTiopaTUBHA NiA/bHICTD 3a YaciB COIlialisMy HaJOBrO 3aKpilmu-
J1a HeTaTMBHUII OIS/ Ha Liell Piff 3arajioM BKpail KOPUCHKX POOiT. Ajie 1 pO3paxoByBaTH JIMIIIe HA
IIPUMXI CY9aCHOTO K/IiMaTy — CIIpaBa pU3MKOBaHa. BifHOCHHM 3 BOJOrOCIIONApChKOI0 SisfA/IbHICTIO
Many 6y Ty mosHaueHi B Konnenuii. JIpyra ¢pyHkuia BogoiiM — aKyMy/IATMBHA. BOHM HaKOIMYYIOTH
He Ti/IbKM BOAY, a J1 IIeCTUIMAM, He BUKOPUCTAaHi Ha CyXofoni foOpuBa. Yce 1ie mifj3eMHNM i TOBepX-
HEBJM CTOKOM IepeMilllyeTbCsA Y BOOVMY Ta BOJOTOKM. I, HapemrTi, TpeTsa BakamBa QyHKIiA —
nponykTtuBHa. [lle 1875 poky Himerpkuit rigpo6ionor B. [eH3eH IpoBOAUB PO3paxyHKH, 3TifHO 3
AxuMK pubanku B banrificbkoMy Mopi ZoOyBalOTh CTIbKY )X TBAPMHHOTO IPOAYKTY — prbyu — Ha
pocTopi 400 KB. MU/Ib, CKIZIBKY BUPOO/IAIOTh HadeMHi rocriofapcrsa 3i 180-190 KB. MUIb CiIbCbKO-
rOCIIOAAPChKMX yrifib. Te, 10 prOOBOMHI cTaBKM — Iie TeX arpoeKocucTeMn, 6y1o 3po3yMino Iie B
IO3aMMHY/IOMY CTOMITTi. A7ie 9oMych y KoHnenuii He 3HAMIIIOCA MiCIl Hi HOBMM IOPOZiaM KOPOIIa,
Hi BBEJICHHIO B KY/IbTYPY PMOHMIITBA HOBYUX BUAIB P10, TAKMX 5K JOBOJIi €K30 TUYHMII BEC/IOHIC (po3-
po6ku IncTuTyTYy pribHOTO rocrogapcrTa AkaeMii arpapHUX Hayk).

ExosoriyHi NpMHIMIN BCTAHOB/IIOIOTH CUCTEMHICTD, XKOJEH i3 Ba)K/IMBUX €IE€MEHTIB HE MOXe
OyTU «BUKMHYTHUII» i3 cucTeMy 6e3 mopyiieHHs ii 1[iNMiCHOCTI, @ 0T)Ke — iCHYBaHHS K CUCTEMI.

Y nepuiomy a63ani Konuenmii nigkpecieHo, o BoHa 6a3yeTbcst Ha IPUHIUIIAX, JeK/IAPOBAHUX Y
Pio-pe->Kaneitpo 1992 poky Ha koH¢epennii OOH 3 nutanb JOBKi/IA Ta po3BUTKY. OfHY, MaOyThb,
HajlnomypeHimy ifero Pio-92 moxxHa BucnoButy napagpasom xona JJonna: «Konu He 3emti 3Hu-
Kae 6io/oriuHmIT BUJ, AKOICh CTEIIOBOI POCIMHKY, 200 5kabu, ab0 I'PyHTOBOI HEMATO/Y, He 3aIIUTYIl:
ITo xomy A3BOHUTSD /13BiH? Bin 13BOHNTBH 1O TO6I!» Y pik 2010, oronomennit OOH Pokom 6iomoriv-
HOTO pi3HOMaHITTA, [eHepanbHMii cekpeTap 1jiel MbkHapopHoi opranisanii ITan Ki Mys nporonocus:
«biopisHomanimms — ue summs. Lle — nawe seummsl» IIpobrnema 36epesxeHHs 6iopisHOMaHITTA
BiffobpakeHa B okpemoMy po3zini Konuenii. Bin HasuBaerbces: « CTBOpeHHS YMOB 1Al 30epekeHHs
Ta BiTHOBJIEHH 6I0Pi3HOMAHITTA B paMKaX Ci/TbCbKOTOCIIOAAPCHKOI [i/IbHOCTI». AGCOMIOTHO B Ayci
9acy i Cy4acHOi eKonoriyHoi «Mopy». IIpore, BapTO 3BEpHYTUCA JO OCHOB JMBEPCIONOrii — pospiny
€KOJIOrii, B AIKOMY BMBYalOTb SABMIIE PI3HOMAHITHOCTI Y CBiTi >KMBOTO.

Piu y TiMm, 1110 a6COMIOTHO HEBIPHO OTOTOXKHIOBATY «0i0Pi3HOMAHITTS» Ti/IbKM i3 3ara/IbHOIO Kilb-
KiCTIO HasABHUX BUJiB opraHismis. Y 6iocdepi, B Mexxax YkpaiHm, B okpeMiit ekocuctemi. OniHka
po3MaiTTs B3arai, i 6i010rivHoro, 30KkpeMa, 6a3yeTbcs Ha IBOX IMOHATTAX — KiZTbKOCTi KOMIIOHEH-
TiB crcTeMu (BUIOBYX MOMY/IALIN) i Tak 3BaHil BupiBHAHOCTI [Protasov 2008]. OcTraHHA ABNAE€ CO-
0010 IIOKA3HNUK ITepeBa>kKaHHs OFHUX IOMY/IALIN 1I0f[0 iHIINX, TOOTO CTYIEHb IXHBOTO JOMiHYBaH-
HA. OliHKa pi3HOMaHITHOCTI 6a3yeTbcsA Ha iiMOBipHicHOMY mingxopi. ¥ TpomiuHOMY Jici KoXKHa BU-
MIaZIKOBO B3ATa POC/INMHA 3 BICOKUM CTyIIeHeM iMOBipHOCTI HaneXxaTuMe 1o pisHUX BuAiB. Kpim Toro,
BufiB 1ux 6arato. To6TO M1t TOBOPMMO IIPO BUCOKE BUIOBE 6AraTCTBO i BUCOKY BUPIBHIHICTD, a
OT)Xe, i BUCOKY pi3sHOMaHITHICTB yciei 6ioTiynol crctemn. Ha KyKypyAssHOMY X IO/ 3 Be/IMYE3HOIO
JIMOBIpHICTIO KOXKHa BUIIAIKOBO B3ATa POC/IMHA Ha/IeKaTUMe JI0 BULY Zea mays — KyKypyasa. Pis-
HOMaHITHICTb YIPyIOBaHHs 6/113bKa 0 HYJIsI, HABITh SKIIO ITifl YaC PeTe/IbHOTO TOCTIPKEHHSI MU BU-
SBYIMO Ha II07Ti 6€371i4 BUAIIB iHIMX pOCyH (AKi OYAyTh Y JaHOMY arpolieHo3i, Ha )aJjib, Oyp ssHaMu),
OCKI/IbKV JIOMiHYBaHHS OJHOTO BUJY, IPMYOMY, 33 HAIIOK0 JOIIOMOTOI0, € abcomoTHIM. CTBOpEHHS
arpolIleHo3iB i arpoekocrucTeM y 61IbIIOCT] BUMAAKIB i € CTBOPEHHA TAaKMX IOTBOPHMX, 3 IIOITIARY
«gykoi» 6iocepu, 6ioTnuHUX i 6iokOCHUX cucTeM. ba 6inblie, My CTBOPIOEMO iX i MATPUMYEMO
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3a paxyHOK KOJIOCA/IbHMX BUTpAT eHeprii. I 1je poOuThcs, K BUABIAETHCA, BiIOBIIHO IO 3aKOHIB
Ti€l X AMBePCiO/IOril: HAMPOAYKTUBHIIINMM € MaJIOpi3HOMaHITHI 6ioTn4Hi cuctemu. Tak, Oyp’sHu
3HAYHO 6 301MbIINIV PI3HOMAHITHICTD HAIIMX arpoLeHO3iB, ajie MU HAIIO/IET/INBO 60PeMOCs 3 HUMU,
OCKIJIbKJ Hallla MeTa — OTPUMAHHA MaKCUMAaJIbHOI IPOAYKLii IeBHOro BUy opraHismis. [IpupopHi
eKOCUCTEMIU MaIOTh 6inb1uy Pi3sHOMAHITHICTD, HI>XX arPOEKOCUCTEMM, OJJHAK, 3HAYHA YaCTMHA €Hepril,
1O BUTPAYAETbCS HUMMY, Ji[je Ha MigTPVMMaHHA BJIaCHOI CK/IIHOCTI, BifIIOBifIHO, MEHIIIE — Ha BU-
POOGHUIITBO IPOAYKIII.

To s1K >xe HaM 306epiraTy BUCOKe 6i0pi3HOMaHITTS Oi/Iblile HiXK Ha IOJIOBYHI IIOIIi YKpaiHM, KO
BOHO, Bi[JIIOBiJHO 10 €KOJIOTiYHMX 3aKOHIB, HEMMHY4e Mae OyTu MiHiMa/lbHMM, 106 OTPUMYBATH
MaKCUMYM NpopayKuii¢ HaiBHO BBa)kaTy, HaBiTh HeceliamicTy, 1o Ha 4 % TepuTOpii, y 3anoBifHu-
KaxX BOHO p€eajsibHO 6y11e 36epexxeno. OueBUIHO, 10 HEOOXITHI «CUHTETUYHI» MiIXO/N.

Koncraranis (3 neBHOI0 ripkoTolo) Toro ¢axTy, 1o «MaibKe 3a0ymm npo ¢$yHAaMeHTaIbHi 3a-
cany QyHKI[iOHYBaHH:A 0i0JIOTIYHMX CHCTeM, PO 0OOB’A3KOBY HAsIBHICTH BifjIoBigHOTrO 6i0pisHO-
MaHITTA B arpoekocyucreMax...» [Sozinov et al. 2004: 81] He BTpaTmia CBOEI aKTyaJbHOCTI. Ae X
MU He MOYXeMO BiJMiHUTY 3aKOHOMIpHOCTeN AMBePCioyorii, ToMy Tpeba BifKMHYTH SIK XMOHY camy
imeto migTpuMky 3HayHOro bIOpisHOMaHITTA B arpoekocucTeMax. [Ipu iboMy, Moxxe, CJ1ifi 3BepHYTI
yBary Ha arpoexocuctmy Ak cknagny BIOKOCHY cucremy, Ta 3aMmucimTicA npo mifiBUILLEHHA pis-
HOMaHITTA abioTMYHUX CKITafoBux? [lo TOro X, 3BepHEMO yBary, Ij0 arpOeKOCUCTEMM € YaCTUHAMI,
erleMeHTaMn arpocdep, i e € 6iIbII BUCOKMIT piBeHb pi3HOMAHITTA. 3aciBaHHA TUCAY TeKTapiB
COHSAILITHMKOM, 4 PAallCOM Ha NOTpeOy IIBUAKOrO OTPYMAHHA NPUOYTKIB BKpail 3HIDKYIO pi3HOMa-
HITTS BKe He arpoeKocucTeM (Ha IIbOMY PiBHI BOHO MajiKe HY/IbOBe), a CaMe Pi3HOMAaHITTsI 3HAYHOI
YJaCTHHM arpocdepyt ITaHEeTH. A Iie, HalleBHO € Oi/IbIINM KPOKOM JI0 €KOJIOTi4HOI KaTacTpodu.

Bupaerbcs, 110 3a BTiIEHHAM Y XXUTTA IIPUBAOIMBOTO i, IO CYTi cBOif, IpaBMIBHOTO racia 3bepe-
JKeHH: 610710TiYHOI Pi3HOMAaHITHOCTI CTOITh BeMKa HOCTigHNIbKA poboTa. CiToBUIT popyMm y Pio
He 1aB KOHKPeTHMIX peleNTiB, a /IMIIle BKa3as, L0 Yacy [y TOro, 106 36eperTtu H6ararcTsa 6iocepn
BKpait Mayo. [octpuii eiliuT came KOHKPETHMX «PeLeNTiB», 3Mill[eHHsI eKOHOMIYHMX ITPiIOPUTETIB,
KOH(IIKTHI cuTyawii y cBiTi IpM3BOAATD O KPUTUYHYX Hi/IXOAIB /10 caMoi ifiel 36epexxeHHs 6iopis-
HoMaHiTTsa [Zagorodniuk et al. 2023].

Heo6xigHo migkpecmnTy, 10 Ha MiATPYMaHHS arpOeKOCUCTeM BUTPAYA€EThCA BEMNKA KibKiCTh
eneprii. Exororia — 1e Hayka mpo TpaHcdopMalilo MOTOKiB eHeprii xuBumm (momysAlii, yrpy-
HOBaHHS OpraHismiB) i 6iokocHuMM (6ioreoneHo3n) crctemamu. EHeprist — 11e K/II0YOBe TOHITTS
11 OyZb-SKOI CHCTEM, 1II0 MA€ BIACTUBICTh opraHizoBaHocTi. Ha Ko>keH KBafipaTHMII CAHTUMETP
MOBepxHi 3eMJi 1oceKyHAM HaaXomuTb 230 THcAY epr COHAYHOI eHeprii. baraTo 1e un mano? Ile
focuThb 6araTo, 106 MPUBOAUTH B PYX IUTAHETAPHMII KPYyrooOir Bojy, miaTpuMyBaru 6esmnepeps-
HUI pyx aTMocdepy, Tedilt y CBiToBOMY OKeaHi, MiATPUMYBaTy KOIOOOIry peyoBMH Y IPUPOJHIX
i, 4aCTKOBO, y IITYYHUX eKocucTeMax. | € 3amaro, 106 3a HUHIIIHIX MeTOAIB rocnogapcTsa (foza-
MO — IPUHIMNIIB i CIOCO6iB PO3NOAiNTy MPOAYKIIil) BAOCTAIb HATOAYBATI BCE HACETIEHHA IUIAHETH.
Came ToMy Oy/b-siKe 3aBIaHHS «30a/TaHCOBAHOTO (CTA/IOr0) PO3BUTKY» arpoOeKOCKCTEM Ma€ BU3Ha-
YUTU JKepella HaIXOJPKEHH:A €HePril, JOJATKOBOI 10 COHAYHOL.

Enepris — 11e He TinbKu ekojioriuxa, a i1 eKOHOMiYHa BatoTa. [pori, ki MU MOXKeMo OTpUMaTH B
6aHKy — JIyIlle BUJMMMIT 3HAK eHePreTMYHNUX OTOKIB B eKOHOMiIll. CTamuil pO3BUTOK arpoeKocc-
teM (sustainable development), yoro mparne i 3axnukae Konuenuis, AKy My posrifgaeMo, ClIizoM
3a KOHLEIIiAMY MMPIIOTO 3MiCTy, BUMAra€ BeJMKOIO BHECKY JOIATKOBOI eHeprii. 3okpema i1 11
HiITPUMaHHA HOTY)XHUX iHPOPMAIiTHNX IOTOKIB, J/Is1 3abe3eyeHHs yIpaB/IiHHA. 3 eKOTOTiYHOTO
HOITIAAY, «CTA/IMil PO3BUTOK», TOOTO, 6€3 KpM30BUX CUTYAILill, pisKMX IaJiHb IPOAYKIiIHOI aKTVB-
HOCTi, MOXX/IMBUIL TiIbKY [T aTpo- i TexHoeKocucTeM. [IpupoaHa >k cucTeMa icHye AKpas 3a paxy-
HOK BHYTpIIIHIX KOMMBa/IbHUX, HECTIMIKMX IpoleciB. K CTiilko icHye cucTema xmxak—xepTsa? Ta
BUKJ/IIOYHO 33 PaXyHOK TOTO, 1110 IIi/IIOM 4MCENbHOCTI 3al1IiB C/IiIy€ 3a CIIafloM YMCENbHOCTi BOBKIB,
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Kpu3a ofiHiel momyssanii BusHauae foO6poOyT iHmmoil. A cTabinisaris cuctemn BiOyBa€TbCs Ha IeB-
HOMY piBHi, TOMY 1[0 eHepre TUYHMII peCcypc yCiel crcTeMM iNMKOM 0OMeXXeHMIt.

ArpoekocucremMa — 1ie €KOJIOTiYHa MOJI€/Ib COLia/IICTUYHOTO FOCIIO/IAPIOBAHHA: Be/INUe3HA eHep-
Tifl BUTPAYa€ThCsA Ha MIATPUMKY CUCTEMU Ta yrpasaiHHA. CMepTh pajsHCBKOTO colianismy Oyna
BupileHa uie B 1930-Ti poku, KOMm Aep>KaBHOK IOMITUKOIO CTajla ifesd BUKOPUCTAHHA JapMOBOI
eHepril TabipHMX pabiB, a ypaBIiHCbKMII allapat Ha KIITAIT [lepXXIUIany pospiccs fo ¢paHTacTUd-
HUX po3MipiB. [IprpopHa ekocucTeMa — Iie KalliTasisM, KO 3a PAaXyHOK IIOCTiIHOTO IIepepo3Io-
Oily eHepreTMYHUX IOTOKIB, HEMMHYYMX BHYTPIillIHIX IIifIHECEHD i KPU3, O 3/JiICHIOE aBTOMAaTUYHE
perynoBaHHs, 30epiraeTbcs BiTHOCHA CTabiMBHICTD yci€l cucTeMn. 3asHady: OibII-MeHII YCIIiIIHe
perynmoBanHs. «MeHI ycIilHe», AKe IPU3BOSUTD N0 HEMUHYYMX KPU3 i CTAa€ APaMOIO Ta TPaTefi€cIo
JUISL OKPEMUX OCOOMH, POIMH — YChOTO JINIIIe YaCTMHA CUCTeMU yrpasiainHs. Kpim Toro, sk Bkasy-
BaB CBOTO yacy 6atbko KibepHetnkyu Hopbept Binep, cyTreBe 3HayeHH: (HogaM — K i B eKocucTe-
Max) Ma€ (paKTOp BUNIAJIKOBOCTI, IPIL.

3BicHO, mpo6reMn i mapasesi HabaraTo CKIafHiIIi, 1 I1e BXKe TeMy Oi/IbII CIeliaTbHIX HayKOBUX
PoOiT. Asle BAXX/IMBO MOCTIITHO MepeiMaTICS MUTAHHAM: sIK, KON i, TO/IOBHE — 3 SIKOI0 IIIHOI0 MU
OTPMMAEMO €HEPTIilo IS «CTAJIOTO PO3BUTKY»? I Ui Mo>ke BiH OyTM peasbHO «CTalMM», CTIIKNM,
SIKIIO KO/IMBAHHSA € OfIMH i3 MeXaHi3MiB yIpaB/iHHA i BHYTPIilIHbOI opraHisanii cucremu?

Texnoekocucrema

OcHoBHa BrnacTuBicTb apyroi Konnenuii B Tomy, 1o ii noku 1mo HeMae B 0(pOpMICHOMY, TOKY-
MeHTaIbHOMY BUD/IsAAIL. To6TO, 1i He MO>KHA B3ATH B PYKU 5K PeaJbHIIl JOKYMEHT. 3a/IUIIMO TIOKI
1[0 OCTOPOHD IIUTAHHA — YOMY Hi? A pO3I/IAHEMO — YOMY Ma€ OyTu?

IITo6 oxpasy 6yno 3po3yMmino, Ipo 1o iaeThes, Tpeba yaButu ii Mo>xnBy HasBy. Lle «Konneniisa
edexTuBHOI Ta 6e3neyHoOl eKCIITyaTalil TexHoeKocucteM B Ykpaini». IIo Take TexHOekocucTema?
ITe cyTO TexHOTeHHi Ta/ab0 TeXHOT€HHO-IIPUPOAHI ocenmia (6i0Tony) 3 iXHIM XVBUM HaceTIeHHAM
[Odum 2001]. IToxasoBuit NpuKIaj — MTY4Hi BOZOTOKM — KaHamu. Lle 4acTKoBO a60 IOBHICTIO
HITY4Hi CIIOPYAM 3 LIIJIO0 CUCTEMOIO IPUCTPOIB I/IA MOfadi BOAY — HACOCHMMM CTAHILIIAMMU, JIOKe-
pamu, Bopo3abipHumu criopygamu tomo. Kanana HaueOTO cX0Xuil Ha piuky, Ije TeX BOJOTIK, Ipo-
Te Mae 6arato NIPVHIMIIOBUX BigMiHHOCTEN. JIo)Ke 110T0 ITYy4YHe, He Ma€E IIJIECiB, IIepeKaTiB, HEMAE
MeaHJpyBaHHsA, IO CTBOPIOE y piulli 0cobmmBuUil pe>xxuM Tediit. ¥ pidli Boga nepeMilfyeTbcs mix
Ii€r0 CUII TsDKiHHA, Y KaHaJIi MOXKe ITOJJaBaTNCA IIPOTY CUJI IpaBiTallii, 3a paXyHOK HAaCOCHMX CTaH-
uin. Hanpukian, Ha xanani [Juinpo-Jlon6ac 10 HaCOCHMX, i KOXKHY MOXKHA PO3IJIAJATY He TiMbKU
AK TeXHIYHY CUCTEMY, a I K eKO/IOTiuyHMI1 (PaKTOpP, aHTPOIIOTeHHMIT KOMIIOHEHT TEXHOEKOCUCTEMIA.

TertoBi um aToMHi eneKTpocTaHLii HOTPeOYIOTh BEMKOI KiTbKOCTI BOAM, SIKa BUKOPUCTOBY-
€TbCA JI/IA OXONOKEHHA KOHIEHCATOPIB, Pi3SHMX arperaris, MiITOTOBKM [eiOHi30BaHOI BOAY, AKa y
BurAni mapu obeprae typ6iny. [iroui AEC Ykpainu MaioTb BOJOIIMI-OXOIOKYBadi 3araJbHOIO
wiomeio 61m3bko 40 KB. KM. Temmeparypa B HesSKUX AiIAHKAX Y HUX MOXKe CATATy B JITHIN mepi-
ox 38-42°C [Protasov 2011]! CymapHmit MOTiK CKUAHNX HifirpiTHX BOJ, YCiX TEI/IOBUX i aTOMHMX
€/IEKTPOCTaHLill KpaiHM MOXKHA ITOPiBHATH i3 CEPEJHBOI0 PiuKoI0, Ha KIITanT IliBrennoro byry un
Hecun. CBOEpifHMIT TEPMIYHUI PEXUM Y BOJJOMMaX-0X0JIOfKyBavaX, 6/M3bKMil 10 CyOTPOIIYHOTO,
CIpuse€ MoABi Ta HaTypalisalii TyT eK30TMYHUX BUJIiB POC/IVH i TBAPUH.

BopoiiMa-0xo/1oKyBad pa3oM i3 KaHajaMy, AKMMI BOJa HAIXOAUTD Ha €JIeKTPOCTAHIIIIO 1 AKM-
MI MifirpiTa Bofa IOBEPTAETHCA Y BOLONIMY, CUCTEMaMI TEXHIYHOIO BOJOIIOCTAYaHHA 3 iXHIM Ha-
CeJIEHHAM AB/IAITL c06010 CKIafHy BopHy yacTuHy TexHoekocucremu AEC a6o TEC. Kpim Toro,
e/IeKTPOCTAHIIisA 3a/IMa€ MeBHY TePUTOPil0, Ha AKY Ti€I0 Yy iHIIOI Mipol0 0OMEeXeHMIT JOCTYII JII0-
meit. L1i Teputopii MOXYTh BUKOHYBaTy (YHKIII CBOEPIIHNX pe3epBarTiB /yId piKiCHMUX IIpefCcTaB-
HUKIB ¢ayHu i ¢prnopn.
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L1i TeXHOEKOCHCTEMN CTAaHOB/IATb HeabMAKuUI iHTepec MW ¢axiBIIiB-eKO/IOriB, 30KpeMa, SIK MO-
fienb KTIMaTUYHUX 3MiH. Y TOJI 4ac, KOMM MU TUIBKY OYAYEMO TilloTes! L0f0 TOTo, AKMMU OYAYTh
6iorieHO3M Y BOHOIIMAX, SKIO TeMIIEpPAaTypa B TOMY 4M iHIIOMY perioHi MigBMINYBaTMMETbCS 3a
PaxXyHOK K/JIiMaTMYHUX 3MiH, Y «MOJI€/IbHOMY» BOJOMIMUILi-OXO/IOJ)KyBadi M BXXe 3apa3 Ma€EMO TaKi
YMOBM Ta BifiloBigHi 6iolieH03M Tiffpo6ioHTiB. Tpeba 3a3HaunTy, 1110 He BCi €IeKTPOCTAHIII MalOTh
BiJHOCHO 3aMKHYTi BOJIO/IMM-OXO/IO[)KyBaui, a BUKOPUCTOBYIOTb TaK 3BaHy IPAMOTOYHY CUCTEMY
OXOJIOJPKEHH . YHACTIIOK 9OT0 Be/IVKi Macy HifirpiToi Bogy MOTPAIUIAIOT 6e3I0CepeHbO Y BOJO-
JIMM, CYTTEBO 3MiHIOIOUM IXHIil TEPMIYHNIT PEXXUM. TakyM 4MHOM, eHepreTMYHi CTaHIIil, K TeXHIYHi
00’€KTH, MAIOTh Pi3HMII BIUIVB HA HABKO/IUIIIHE CEPETOBIIIE.

Arte € mje ogHa BakmBa o6cTaByHa. Pivy TiM, 1110 HafjiliHa, 6esneyna pobora 6araTbox arperaris
3aJIEXUTD Bifn, 3maBanocs 0, HECYTTEBUX, MAJIO IOMITHIX 6iooriyHux (baKTopiB. 3a ganumy Mix-
HapOJIHOI Opraxisaiiil, 10 KOHTPOJIIOE €KCITyaTallilo AepHUX peKTopis, y 2000-2008 pokax y cBiTi
BifOynocs moHay 40 cepito3Hux aBapiltHux 3ynuHoK Ha AEC i3 mpuuuH, nos’s3aHKX i3 pisHUMU
6ionoriunnMm 06’ ekTamu. Momock apericena e B 1960-x pokax 3aBjjaB BelM4e3HOI MIKOAU pobo-
ti TEC Ha Bonsi ta [IHinpi. Brpar, ki 064uCI00ThCS MibsIpAaMU JOTAPIB, 3aBAA/N 1li MOTIOCKA
enexktpocTanniaM y CIIA i Kanazi nmpu BceneHHi y Benuki amepukaHcbki o3epa. Butparu Ha pik Ha
poboTu, NoB’sI3aHi 3 yCyHEHHAM 0iO/NOTiYHMX MepelIKofi, CIPUYMHEHNX JIPEiCEHOI0, B CepeHbO-
my g opniel AEC cranoBumu 820 000 monmapis Ha pik [Zebra... 1993]. PisHoto Mipoto 11eif MOTIOCK
BIUIMBAB i Ha po6OTY cucteM BoponocTadanHA i Ha ykpaiHcpkux AEC, TEC ta TEC.

TakuM 4MHOM, ifjleTbCs BXKe He TUIBKYU IO e(eKTUBHICTD, a 11 Ipo 6e3neKy poOoTU TeXHIYHMX
00’ekTiB i cucreM. Cucrema Boponoctadanus AEC, 150 HecTiiiko mpaijioe yepes 6iosoriuHi mepe-
IIKOAY, — Ha/I3BMYalHO Hebe3IevHa IIepeflyMoBa 10 aBapiitHoi curyarii. MOIIOCKY — Lie Haitbinbu
IIOKAa30BMII IIPUKJ/IAZ, ajie J1 MiKPOCKOIIIYHi BOJIOPOCTi IVIAHKTOHY TAKOXX YMHATD CBill HETaTMBHUIA
BIUIUB. «LIBiTiHHA» BOAY B OXO/IOMKyBayax, AK€ BOHY CIIPUYMHAIOTD, IPU3BOAUTD 0 MiIBUILEHHA
JTY>KHOCTi BOJTHOTO CEpefOBNUIIIA, 10, CBOEI0 Y€PTOI0, — 0 Pi3KOTr0 MiIBUILEHHA HAKUIIOYTBOPEHHA
Ha TeIVIOOOMIHHUX ITOBEPXHAX, 110 IPU3BOAUTD A0 3HIDKeHHA KKJ]I enekTpocTaHIiil, 3HIDKYE Ha-
AiitHiCTD iXHBOI po6OTH.

[Tpuknagom Toro, 1110, TOBOPSYY PO Oe3IIeKy, TPV PO3ITIA/i €KONIOTiyHNX IpobieM, Tpeba MaTu
Ha yBasi BCI0O TEeXHOEKOCKCTeMY, € cymHo3BicHa YoprHobOmnbcbka AEC. IIpnunnoro karacTpodu
Oyrna, BlacHe, TexHiqHa crcTeMa. OfHAK Telep Npo6eMy OB sI3aHi 3 TEXHOIIPUPOIHUM €/1eMEHTOM
yci€l cucteMn — BOROVIMOI0 — oxonomKyBadeM. Hacamnepes HeoOXiTHO 3a3HAUUTH, 1O OCTAHHS
3irpaza BelM4Ye3Hy IMO3UTUBHY POJIb, IPUIHABIIN Ta 3aXOPOHMBIIY BeINYE3HY KiIbKiCTh pafioHy-
kigiB. OfHak icHye HeOOXifHICTb BUpIlIEHHs MUTaHHS PO JIOTO CITYCK, i IO KiHIA He 3pO3yMii
BCl HaC/MigKy 1boro. TakuM 4MHOM, ITOTEHLITHO HeOe3IeYHMM MOYKe CTaTy 1HIIMI eIeMEHT TEXHO-
exocucremu. (Komu mucamucs ui pagku (2013 pik), icHyBaB TiIbKM IPOEKT peryboOBaHOTO CIIYCKY
BofoiimMy, ajie 3 2014 poKy Lieil CIIyCcK BiOYBa€eTbCsl HEKOHTPOIBLOBAHO 3a paxXyHOK (inbTpaii B p.
[Tpur’saTe yepes famoOy, 3a BiICYyTHOCTI MifIKAauYKy BOLY y OXONIOAXKYyBay). 3apas (2024 pik) Ha micii
BOJOVIMM-OXO/IO[)KyBada YTBOPU/IOCS KillbKa BOJLOMM. e TakoX NpMK/Iaj BifICyTHOCTI KOHLIEMNIlil,
B IaHOMY BUIIQJKy, BUBE[ICHH: 3 eKCIUTyaTalii 06 ekTiB. BifcyTHiil i 3aranbHMil, KOHIIENTYa/IbHNI
HifIXif| 1O TAaKOTO POy €KOOTOTeXHIYHUX KaTacTpod, Ak 3HuIeHHs rpe6ii Kaxoscpkoi ['EC.

[Inranusa npo Te, 6ynysaru uu He O6ynysatu HoBi AEC, opmaTkoBsi eHepro6moku, Tpeda craBu-
TV HO-iHIIOMY: CTBOPIOBAT) UM He CTBOPIOBATU HOBi TexHoekocuctemu? Ile crocyerbes it iHmmMx
TeXHIYHMX 00’€KTIB — eHepreTMYHNUX CTaHIil, 3aBOAIB ToI[o. [Tor/Isay eKomoriB, sKi 3aHeOKO€EH]
OXOPOHOIO IPUPOY Bijj BIUIMBY TeXHIYHMX 00 €KTIiB, [yMaHHMII i 3aC/TyTOBY€E Ha II0OBary, IpoTe BiH
JI0BOJIi OTHOOIYHMIL, He III/IKOM CUCTEMHMIA, @ OT>Ke, He eKOJIOTiYHMIT TOBHOK Mipow. [leio cipo-
IIYI04M, MOXKHA CKa3aTy, 110 He TIIbKY HaBKOJIMIIHE CepefoBuUIle Mae OyTY 3axmilieHe Bifl BIVIMBY
TeXHIYHMX CUCTeM, a il BOHM, 1l TeXHIYHi 00’€KTH, MAIOTh OYTI 3aXUILEeHNMY Bil OI0TMYHMX BIUIN-
BiB, Y 3araJIbHOMY KOMIIJIEKC] 3aXUCTY Bifi IPMPOSHMX YMHHMKKIB. Ile icTOTHO mifBuUIlYEe HaAiIHICTD
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yciei cucteMn — came cucTeMM — TeXHOEKOCUCTeMM. TyT BaXK/INMBO MiIKpeCnT: HaAiltHO i1 edek-
TYBHO MA€ IIPAII0BATI BCS TEXHOEKOCUCTEMa, TIIbKY B IIbOMY pasi BOHa Oy/ie IIeBHOIO MipoOIo Kepo-
BaHa, 4 0T’Ke — MaKCMMaJIbHO Oe3IevHa.

KoHTpoOnb, MOHITOPUHT Ta OLiHKHA

A ynpaBiATH CUCTEMOIO MOXKHA Ti/IBKM B TOMY pasi, SIKIO: 1) JOCTOBIpHO BifOMUIT IOTOYHMI
CTaH CUCTEMM, 2) BIJOMMIT TOJ CTaH, SKMII MOXXHA BBaXKaTH NPUIHATHUM, HeOoOXiTHNM 260 MOXK/IN-
BIM 32 JJaHMX YMOB, 3) € METOAM 71 YMOBU JOCATTH IIbOTO IPUITHATHOTO CTAHY.

OTXe, yi 3HAEMO MM CTaH HaIllMX TEXHOEKOCUCTeM? 3HATH CTaH — Iie 3HAYUTh MaTH JOCTOBIpHY
iHpopMallifo IPO pU3MKM HETATVBHOTO BIUIVBY TeXHIYHMX 06’ €KTIiB Ha 6I0TMYHY YaCTUHY €KOCUCTe-
MM, 3BOPOTHOTO BIUIMBY 6I0TMYHUX Ta iHIIMX NPMPOAHNX YMHHMKIB, i PO PUSUKY IS TIOAVHY Ta
HaBKOJIMIITHIX €KOCKUCTEM, 10 MOXKYTb IIOXOAUT Bifj KOHTPO/IbOBAHOI TexHOeKocucTeMu. Heobxif-
Hi, IK IpaBUIO, 3HAHH: TI/IBKY IIPO HAMITOJIOBHIIII KOMIIOHEHT) €KOCHUCTEM, IIPOTE «BEPXOBEHCTBOY»
TYIX Y¥ {HIIVX He 3aBX/y oueByyHe. [le «BepXOBeHCTBO» HEOOXiTHO BCTAHOBUTY IIUIAXOM BCeOiYHO-
rO IOC/iJ)KEHH yTPYIIOBAHb OPraHi3MiB i €KOCUCTEM.

Byno 6 HeBipHMM CTBepfKyBaTy, 110 Ha MiJIPUEMCTBAX, eIEKTPOCTAHIIAX He AOAIOTH IIPO Te,
o6 oTpuMyBaty iHpOpMallio IPO eKOTOTiYHNI CTaH BOZHMX 00 €KTIB, IKi BXOJATH O CK/IA/ly TeX-
HoekocucteM. Hanpuxmag, Ha koxHiit AEC icHye goBoni noTy>xHmit Bifmin oxoponn moBkinna 3
Ekonoro-ximiuHoI0 aboparopielo, sika BifcTexxye 6araro rigpoximiunmx mapametpis. Kpim Toro,
papianiiHuMy GpaKTOpaMy MOXK/IMBOTO 3a0pyHEHHA OIKYEThCS CIellia/lbHa CIy)06a 30BHIIIHbOI
Ta BHYTPilIHbOI fo3uMeTpii. IIpobema mossarae B TomMy, 110 caMi IPUHIUIIN €KOTOTiYHOTO KOHTP-
OJII0 BXX€ He BiJIIOBifaroTh cydacHuM migxopam. Ile B 1970-1980-Ti poku B po3BMHEHMX KpaiHax
0y/10 HOCATHYTO BYCOKOTO PiBHsI aBTOMAaTH3allil KOHTPOJIIO BMICTY y BOZI 3a0pyJHIOBATIbHUX Peydo-
BUH. AJle 1lell HalIpsIM He CTaB K/IIOYOBUM, OCKI/IBKU BiH He Ti/IbKM €KOHOMIYHO JOCUTb JOPOTUIL,
a 11 ToMy, 110 HATOYHillle SHAHHs BMICTY Ti€el 4M iHIIOI peYOBMHM y BOJI HE Ja€ HAM 3araabHOL
KapTUHY, iHTerpasbHOTO MOIJISA/lY Ha CTAaH eKOCUCTEeMY, BijIOBifi 60TV Ha aHTPOIIOr€HHMIT BIUIUB.
Y 1935 poui Bigomuii daxiBenp y ranysi canitapHoi Ta TexHiuHOI rifpo6ionorii f. . HikitnHcpkuit
Ha3MBaB OPTaHi3MI «KMBUMMI XiMiKaTaM1», a OCHOBY 0ioiHAMKALl IKOCTI TPUPOJHMX BOJ, Oyiu 3a-
knageHi HiMenbkuMy BdeHnMM P. Konksituem i M. Mapcconom mie 1909 poky.

32000 poky B €Bpocorosi icnye Bogna pamkosa gupextusa (Frame Water Directive 2000). TIpun-
LIVIIM OLiHKM €KOJIOTIYHOTO CTaHy pidoK, 03ep, 3aKnafieHi B ocHoBY BP]I 3acHOBaHi Ha BUKOPUCTAH-
Hi 6iomoriunoi inaukanii. [Ifo cTocyerbcs APyroro MyHKTY YMOB, TOYKM BifyliKy a60 HeOOXiZHOTO
craHy, To TyT BP]l pekoMenaye npuHIu pedepeHCHUX YMOB, (reference condition, mepeKnagaeTbcs
SIK BUXiJIHUII CTaH, KOHTPO/IbHI yMoBM). TakuMu yMoBamu a0 CTaHOM HaifdacTille 00MpalTb CTaH
BOJHOT0 00’€KTa B TOJI IIepiof, KOV BIUIMB JIIOJVHM Ha HbOTO IIPAKTUYIHO OYB BifcyTHilL. Skoto Oyna
pidKa CTO POKiB TOMY, 3’ACYBaTH B yCiX /leTa/IAX HABPS/ YU MOX/IUBO, ajle JOCTOBIPHO BiloOMO, 1110
B Hill BOAWINCA 10COCi. 3HAYMTD i MU NMOBMHHI HOCATTI TaKOT'O €KOJIOTiYHOTO CTaHy, 100 y piumi
MOIJIV >KUTH 1l Tifpo6ionTH. 3aBaHH:A, 6e3yMOBHO, HenpocTe. CKIalHO 3apa3 HaBiTh yABUTY 001
006csr pobiT, AKMIT HAIEKNUTD IIPOBECTH 3 BifIHOBJIEHHS BOJZHUX €KOCUCTEM, SKIIO Taku [JupekTuBa
BCTYIUTD Y Aiifo Ha TepuTopii Ykpainu! (Xoma icropii crpimka — immmemenranisa BP]I yxe iize mo-
BHIIM XOZIOM). 3apajy CIIpaBeIIMBOCTI C/Iij 3a3Haun Ty, o BrposamkenHa BP]I y camiit €spomni o
JKOJTHMX CEPIO3HMX PEBOIIOLIN Y BOGTHOMY rOCIIOAAPCTBI, Yy METOHAX OL[iHKM AKOCTi BOJHOTO Cepefl-
OBMUILA 32 MalKe YBEPTb CTOMITTA He Ipu3Benol. 30KpeMa 3a3HaueHo, 110 TAPHOIO €KOJIOTiYHOTrO
cTaTycy Oyno focsArHyTo He Oinblre, HDK A 40% moBepxHeBuX BOf (pidok, o3ep, mepexigHux i
Ipubepe>XHNUX BOLK)...

1 https://www.eea.europa.eu/en/analysis/indicators/ecological-status-of-surface-waters
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HaitimoBipHirire, mepiunmy Kpokamu BrposamkeHHs BPII B Ykpaini mas 6yTu ananis edexTns-
HOCTI Ha pi3HMX ITPUKJIa/IaX y €BPOIEIICHKUX KpaiHaxX. Y BCAKOMY pasi — He Ka/IbKa, a OOIpyHTOBaHe
BIIPOBAJPKEHHS 3 YpaXyBaHHAM 0COOIMBOCTeI! TifjpoekocucteM YKpainn. OCKibKy i eKonmoriuHi, i
eKOHOMiuHi ymoBNM pyxe cnenudivni. Bogna pamMkoBa fupekTuBa poOUTHh Haron0C Ha piYKOBMX i
03epHUX eKOCUCTeMax. Ajie K OYTI 3 TUMM BOZHUMM 00 €KTaMu, sAKi BKIIOYEHI 1O CK/Ia/ly TeXHO-
exocuctem? Hi y Bogocxosum I'EC, Hi y Bogoiim-oxonomkysauiB AEC HeMae HOaHTPOIIOr€HHOTO
MUHYynoro. Y npomy Bunajky BPJl pekoMeHye opieHTyBaTICA Ha TaK 3BaHi €KOJIOTi4Hi MOTEHIia/n.
OpHak TyT aBTOpM JOKYMEHTA BUPILIVIN MIiTH HOBOJIi CIIPOLIEHNM HIJIAXOM — IOPiBHIOBATH TEXHO-
TeHHi BOJOVIMH 3i «CXOKVIMW» IPUPOJHNMI BOJLOVMIMaMI Ta BOJOTOKaMY, HAIIPMKIIaZ, BOJOCXOBIIIIA
3 03epaMM, KaHa/Iu 3 pidkaMi... Ile eKomoriyHo HempaBU/IbHO, & B JEAKUX BUIAJKAX, fAK i3 riranr-
CBbKMMY BOZIOCXOBUIaMu JIHITPOBCHKOTO Kackajy, IPOCTO abCYpAHO, i TyT BoueBU/b OTPiOH] iHIIi
inei. Hanpuxap, msa rexHoekocucreM AEC Hamu 6yr1o 3anpornonosano [Protasov et al. 2019] Bu-
kopuctoByBary Tak 3BaHi ETTIY a60 exonoriyHo Ta TeXHiYHO MIPUITHATHI yMOBHY, SIKi MOXXYTb Oy TH
3aCTOCOBAHI SIK eTaJIOH NOPiBHAHHS IIPY OIIiHIli €KOIOTiYHOTO CTaHy (IIOTeHLiany).

3anponoHoBaHa «KoHIenmis epekTuBHOI Ta 6e3neyHoi eKCIUTyaTalii TeXHOEKOCUCTeM» AKpa3s i
MO>K€ CTaTH JOKYMEHTOM, 110 HEMMHY4e Ma€ TOPKHYTICA IUTaHb OLiHKM YMOB CEPENOBUIIA, CTY-
IIeH:A BIUIMBY aHTPOIIOT€HHUX YMHHMKIB Ha HOBKi/UIA. OOroBOpeHHA KOHIIENTYaIbHNUX, KITIOYOBIX
€IeMEHTIB: 110 TaKe TeXHOEKOCUCTEMHU, AKVM € iXHiil CK/Iafi, y YOMY IOJIATaI0Th 0COOMMBOCT] CTPYK-
TYpU B Pi3HUX Tayly3AX IPOMMCIOBOCT Ta €HepreTUKM, iXHA TUIi3allis, MIPUHINMIN PO3pOOTeHHA
€KOJIOTiYHMX IOTEHIIialiB, yce Iie CTalo 6 iCTOTHMM BHECKOM Y pO3pOOTIeHH IIPUPOI00XOPOHHIX
Z1ifl, @ TAKOXX pO3pOOIEHHS IPOTHO3iB OTPUMAHHA eKOCUCTeMHUX nocnyT [Priess et al. 2018] Ha cy-
YaCHOMY €BPOIIEIICBKOMY PiBHi eKCIUIyaTalil TEXHOEKOCKUCTEM.

Ocp Taki ABi koHnenuii. OgHa icHye, iHIIa Ille Mae HAPOAUTHUCA i, rajjalo, 000B’sI3KOBO HAPOUTH-
Cs1, BPEIITi-pellT, iIHCTUHKT caMo30epeXeHHsI B TIOHI OIVH i3 HalICM/TbHIIINX.

Hayxka

Ane Tyr npucmina i Tpers! llle ogna Konuenuis, sika Moria 6 ictrotHo 36aratutu fiBi nepuri. Ie
«Konuenuia po3sutky HanjionanbHoi Akafemii Hayk Ykpainn Ha 2014-2023 poxu». Ha >xanb, Hap,
yKnagadamu 1iei KoHuenuii, BoueBKb, BUTAB JyX HOCTA/IBIiIHUX CIMAECATUX POKiB MUHY/IOTO CTO-
JITTS, KOMU BBaXKA/IOCS, 110 CYCIIIbCTBO BUHATKOBO FOCTPO NOTpebYe [iefiami HOBUX IIPOMICIOBUX
TEXHOJIOTii1, CTBOPEHH AKIX i € OCHOBHUM 3aBIaHHAM HayKM. Ajle cboropHi cromitta XXI! Akmo
B)Ke IIPO TEXHOJIOTIi, TO HaIlle CTOTITTS € 4acOM 0i0TeXHOOTIN. A SKIIO 1032 TEXHOOTISIMHU, TO TO-
JIOBHI 3arpo3M 1A JIIOACTBA — TOJIOf, CIIpara, BUCHaXeHH: pecypcis 6iocdepn, sminn kaimaty. e
pas — Ha xanb: y Konneniii po3Butky Axagemii Hayk y3arasi BificyTHE cnoBo «6iocdepa» (ocb To61
i 150-pivusl aBTOpa BUEHH:), @ TepPMiH «eKOCHCTeMa» 3TaJJaHO OIMH pa3 cepef] HAYKOBUX 3aB/jaHb
y ramysi reo¢isukn (?!) y 38’43Ky 3 BUB4eHHAM eBoonii Mopis. Toxx Haziit Ha Te, o HanionanbHa
Axapemis Hayk, IpuHaiiMHi 10 2023 poKy, 3BepHe CBiil IOIVIAL HA MPOOIeMU BUBYEHHS TE€XHO- i
arpoeKOoCHCTeM, Halllol, yKpaiHCchKoi yacTuHM 6iocdepu i 6iocdepn 3aramom moku mo Hemae. Tak
mymanocsay 2017.

Hapasi 3aBpannsa Ha 2024-2028 pik mia Akajemil Hayk cpopMynboBaHi B « OCHOBHUX HayKo-
BMX HallpsiMaX...» [Resolution ... 2024]. IleBHMM 4MHOM Ha KOMIUIEKC 3aBIaHb AKafieMil HaKk/Iafae
BiiOMTOK 1i CTPyKTypa, a TaKOX 3B’A3KM 3 IHIIMMM akageMiaMu. I TyT Mexi Ta «cepu BIUIUBY»
He 3aBX/u 4iTki. Hampukaz, cyTo Megu4Hi mpo61eMy, Ha KIITaIT CTBOPEHHS CY4aCHMUX BaKI[UH
IIPOTU NTATOT€HiB, IPOTUITYXIMHHYUX IIPeNaparTiB, JiKiB 3a3HaY€HO fAK 3aBNAHHA 10 BigmineHHo Mo-
JIeKyIApHOI 6i0710rii, 3aBJjaHH, II0B’A3aHi 3 CI/IbCHKOTOCIIOAAPCHKIM BUPOOHNUIITBOM — CTBOPEHHS
BUCOKOIIPOYKTUBHMX COPTIB KY/IbTYPHMX POCINH — 110 BifpinenHto saranpHoi 6iosorii. Y pamkax
3aBmaHp BinminenHs }isnko-TeXHIYHUX MPOO/IEeM eHepreTMKM MOYKHA 3HANTH KOMIUIEKC IPUKIaT-
HUX eKOJIOTIYHMX NPOoO/IeM: «3HVDKEHHS LIKiIMBUX BUKW/IIB €HEPreTMYHNX 00 €KTiB, 3MEHIIeHHs
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piBHA TeXHOTeHHMX (isu4HMX NO/iB». [Ipy IIbOMY 3a/NIIAETBCA HE3PO3yMiNnM, AKMM YMHOM, 32
AKUMM OiOTMYHUMY, €KOJIOTIYHMMM XapaKTepUCTUKAMV IPOBOANUTHCS OLiHKA e(heKTUBHOCTI po3-
PO6OK IIPUPOJOOXOPOHHOTO IUIAHY, XTO i fie Oyze il poouTiu.

[Ipo6nema, B 06roBOpIOBAaHOMY HaMM aCIIeKTi, OJIATAE, MabyThb, Y TOMY, 110 B AKajeMmii Hayk,
ctBopeHiit B. I. BepHaicbkuM, BifiCyTHIll HampsIMOK ROCTif)KEHHsI BIacHe «Oi0KOCHUX» CUCTeM
(AKxpa3 1e 7Ioro TepMiH), y AKMX HeMa€ IpiopuTeTy Hi A1 6IOTMYHNX e/IeMEHTIB, Hi /I KOCHUX,
BK/TIOYHO 3 aHTPOIIOTEHHVMI. Y 3B’SI3KY 3 I[VIM, 3aC/TyTOBY€E Ha yBary icHyBaHHA B [HCTUTYTi eKosIoril
Kapmar Bipginy exocucreMoriorii, a TakoXX CHCTeMHa CTpyKTypa IHcTuTyTy rifpobiosnorii, axa Bce
1je 30epiraerbcs, i Ije € MOXINBICTD Y Clieljiali3oBaHMX MifiPO3/Iinax BUBYATY TifpodisuyHi, rifpo-
XiMi4Hi XapaKTepUCTHKM BOJHOTO CepefloBUINA Ta Pi3HOMAHITHICTb 6i0TH, 110 Aa€ 3MOTY JJOCTIIKY-
BaTy caMe IIiJTiCHI TipOEKOCUCTEMM PiSHOTO TUITY.

A parni, siK BijoMo, B yci 11aHy, 0OrOBOpeHHs IePCIIeKTUB, BTPYTU/IACs BilfHa.

Konuenuii y BoeHHMi1 yac

Hemae cymHIBY, 1110 Tpeba MOTOAMUTICS 3 aBTOPOM Jy>Ke 3MiCTOBHOI aHamiTiyHoi crarti L. B. 3a-
TOPOJIHIOKOM, Jie 3a3Ha4eHo: «JIOKJjayH Iifi 4ac maHjeMii KOBifly Ta HOBa XBUJIA arpecii 3 601<y PO
3 okynaniero 20 % repuropii Ykpainu, sgKa CyIIpOBOKYETbCSA PYMHALI€I0 eKOCUCTEM, HaIBICOKOIO
CMEPTHICTIO BChOTO >KVMBOTO Ta HE3BOPOTHVMMM IOPYLIEHHAMM NPUPOJHIX KOMIIIEKCIB, IPU3BEIN
IO JeaKTyai3anii 6araTbox IOIepefHiX HAIlpAMiB TOCTIIIKeHb i yCBifOM/IEHHA HeOOXiTHOCTI CyT-
TEBUX 3MiH Y BU3HaUeHHI JOCTHNIIBKIX npiopuTeTiB» [Zagorodniuk 2024].

OueBusiHO, 1110 BHACTI/IOK BOEHHUX [Iill CYTTEBO 3MiHMIACA caMa IIPOCTOPOBa CTPYKTypa eKo-
CHCTEM Pi3HOTO TUIIY, B TOMY YMCJIi arpOEKOCHCTEM. barato cimbchbKOroCofapchbKmx 3eMenb BU-
BEJEHO 3 BUKOPMCTAHHA 32 IX IPAMUM IIpU3HaYeHHAM. BiliHa Ta MOMTUMKO-eKOHOMiYHI YMHHUKA
CYTT€EBO 3MiHMIN CTPYKTYPY €KOCUCTEMHMX IOCIYT, YCKIAZHWIN peai3aliilo IpoAyKuii. BuseneH-
HS 3 BUKOPUCTAHHS caMe CiIbrOCHYTi/ib MiBIeHHMX 06acTeil YKpaiHy IpU3BeIo O MigBUIIEHHS
€HeProBUTPAT /Il BUPOOHMIITBA CIMBIOCIIIPOAYKIT B Oi/IbII MiBHIYHUX KTiMaTMYHMX 30HaX. Of-
Hak 30epiraeTbcsi OCHOBHMII IOCKT i OCHOBHA MeTa KoHIemii: cTBOpeHHs yMOB [/ 36a/1aHCOBa-
HOTO PO3BUTKY aTPOEKOCUCTEM.

IITo crocyerbes Konuentii, OB s13aHOI 3 TEXHOEKOCUCTEMaMI, TO B YMOBaX BOEHHMX Aiit ii ak-
Tya/lbHICTD cTana mie Oinpioo. IIpakTuka 3acBifumia, mo 6arato pyiiHIBHUX YMHHUKIB Ta IXHIX
HAC/IiKiB He 6y/I0 BpaXOBaHO IIiJi Yac IPOEKTYBAHH:, CTBOPEHHS TEXHOEKOCUCTEM Ta IXHBOI eKc-
yaraiii. BificbkoBi BIBM He0OXifHO BU/IIATI B OKpeMMil KJIaC aHTPOIIOTeHHMX BIUIMBIB, sKi 32
CIJIOI0 MOYKHA MOPIBHATH 3 MOTYXXHUMM npupopHumu [Afanasyev 2023]. 3 mornany focmifKeHHA
i1 OLiHKM 6iOpiSHOMAHITTS CJIifi BpaXxOBYBaTH, IIJ0 BOEHH] Aii MOXYTb OYTM He TiIbKM YMHHMUKOM
MOpYILIEeHb YMOB iCHYBaHHA, a I YMHHIKOM 3HJDKEHHA 3aHEIIOKOEHHA (3MEHILIEeHHA KilbKOCTi Ha-
CeJIeHHsI, 3HVDKEHHS TOCIIOAAPCHKOI aKTUBHOCTI), 1[0 MOXKe IPU3BOJUTI O 3POCTaHHs OararcTaa
YIPYIOBaHb, IOPsJ, 3BiCHO, i 3 mpsAMMM 36igHiHHAM (rnopu Ta dayHu.

IliciamoBa

Yy akTyanbHi 11, AK i iHIIi, HAyKOBi Ta HAYKOBO-IIPaKTUYHi KOHLENIIiI 3apas, y MepioJ; BOEHHOTO
cTaHy, BiltHu? Bupaerbcs, mo me 6inble, HX y MyupHMit yac. Opranisaiis, opraHi3oBaHICTb € 3a110-
PYKOIO i BIDKVMBAHHS, i IepEMOTIN.

PospobnaTyu KoHIenii po3BUTKY 4oro 6 To He 6yno — crpaBa HeBAs4Ha. JKUTTA 3aBXAM BU-
ABJAETbCA OAaraTIIMM 3a Hallli IOBEPXHEBi MPOTHO3M, aJ)ke BOHM 0a3yIOTbCsA /NIle Ha aHasisi (3a-
BX/IM He Ty>Ke I/IMOO0KOT0, /IS 1{bOTO IOTPibeH Yac) MUHYJIOTO i aHa/li3M ChbOTOfleHH:. A/le KOHIIeI-
11il pO3BUTKY — He Mi(iuHuUI1 iHCTPyMeHT yIpaB/IiHHA MailOyTHIM, a IIi/IKOM peasbHi Tporpamu fiit.
OckinbKu, Ma17[6yTHe, SK BiJJOMO, HAPOJPKY€ETbCS CbOTOfIHI.

3apas 2024 pik. 3paBanocs 6, yce HABKOJIO 3MiHM/IOCS HACTiIBKY, 11O BCi MipKyBaHHS JleCSATH-
pivHOI aBHOCTI BKe 30BCiM He aKTyanbHi. [Ipote.... Ocb BiH, IpUTONTOMIUINBUI IPUK/IAL, BUXOLY
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HayKOBOI YMKM 32 MeXi OyaeHHuX MaciuTabiB — BueHHs B. I. BepHazicpkoro mpo Hoocdepy. Huni,
KOJ/IM Hallla KpaiHa OXOIlJIeHa BiliHO0, 30BCiM IT0-HOBOMY BUITIANAIOTH cioBa B. I. BepHazgcbkoro, Ha-
mycaHi HuM y 1945 pori: «3apas Mu nepexnuBaeMo HOBY TeO/IOTiYHY eBOJIOLiHY 3MiHY 6iocdepn.
Mu Bxoammo B Hoocdepy. My BCTymaeMo B Hel — y HOBMII CTUXIIHMII T€O/IOTiYHMIT IpOLjeC — Y
IPi3HMIL Yac, B €MI0XY PYIHIBHOI CBiTOBOI BiliHM» [Vernadsky 1945: 12]. IcTopuyHuMit ZOCBif MIOACTBA
NIOKa3ye, 110 KPM30Bi ABMINA, KOHQIIKTH, BiffHM He 3MOITIM 3MiHUTM 3arajJbHOTO IPOTPECHBHOTO
po3BUTKY 6iocdepu 3aranoMm i mropuun B Hill. Ockibky 6iocdepa peanbHo icHye y BUITIAAL fyxe
CK/TaJHOI iepapXiuyHoi cucTeMI, B OCHOBI SIKOI JIEXKUTD JIOKaIbHa ekocucTeMa [Protasov 2017], 6io-
reoleHO03, HOBMIT IIUIAX €BOIIOLI 11, IOB sI3aHMIT 3 PO3BUTKOM JTIOICBKOTO CYCIIZIbCTBA, PO3YMOM, €
Hi IO iHIIIe, AK HULIAX B3a€MOJii, B3a€MOBIUINBY, 3aMillleHHA NPUPOJHNX i aHTPOIIOT€HHUX, aHTPO-
MO3a/IEKHMX i IPUPOJHUX €KOCHCTEM.

CTpyKTYpOBaHICTb € OfIHI€I0 3a OCHOBHMX BJIacCTMBOCTEN KOXKHOI cucTeMu. O4YeBUAHO, IO
CTPYKTYPOBaHICTb YIIPaB/IAIOYOI ccTeMy Ma€e Oy a/leKBaTHOIO TaKiif, o yrpasnseTbes. Vinerbes
po Te, 110 ¢pparmeHT 6iocdepu B MeXKax Aep)KaBy € EAUHOI0 CHcTeMO0. ToMy 71 KOHTPOJIb 3a BCi€l0
CHCTeMOI0 Ma€ OyTy eAMHNM, 06’ €IHyI0UM KOHLeNL il pisHoro piBHs. HaneBHo, came AkaeMist Hayk
Mae OyTV OIHUM 3 OCHOBHMX PO3POOHNUKIB caMe TaKoi y3arajabH0K04oi KoHnentii. Came akageMiuHi
€KOJIOTY MAIOTh JJOBECTU i IIOKA3aT! YIPaBIiHLAM Bifi IPUMPOJOOXOPOHMY, IO aHTPOIIO-EKOCUCTE-
MM He € IOTBOPHUMM CTBOPIiHHAMN, 2 3aKOHOMiIpPHO TPaHC(OPMOBAHVMI JIIOAVHOK IPUPOTHUMMU
eKOCHCTeMaMH Y paMKax HoocgeporeHesy. A «chepa po3yMy» € CucTeMa IPUHIUIIB i KOHIIeTILiiL,
AKi MOXYTb Ti€I0 4N iHIIIOIO MipOI0 pery/oBaTy MPOLecy Cy4acHoI eBomonii 6iochepu Ha KOPUCTD
NIPUPOAN i TIOAVIHNA.

Ioosaxu

ABTOp BAAYHMII KaHAMAATY Gionoriynux Hayk Iropio 3aropopHioky, mpodecopy Voppany Yay-
HOBY, KaH/uzaTy 6ionorivaux Hayk B. I. IlpupaTko-Jloniny 3a 06roBopeHHs IUTaHb, 110 PO3ITIAHYTi
B 11ii po6OTi.

Hexmapamis
®inancysaHHs. Pobora He Oya MATPUMAHOI )XOTHUM (OHIOM.
Koudmnikr inTepeciB. ABTop ganoi po6oTy, mozno came 1€l my6mikaii, He Ma€e XOTHUX KOH(IIKTIB iHTepeciB.
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abstract

The dynamics of the Late Pennsylvanian vegetation cover of the
Donets Basin is represented by a succession of formations of new
plant communities (phytocoenogenesis) of a wetland forest and
woodland biome and a seasonally dry woodland biome because
of the changing landscape and climate conditions resulting from
the glacio-eustatic changes during the Late Paleozoic Ice Age. The
Late Pennsylvanian vegetation consisted of plant communities of
wetland marattialean fern-dominated forests on coastal lowlands
and wetland lycopsid-fern forests on deltaic plains in the Kasimo-
vian as well as wetland marattialean fern-dominated forests with
new dominants on coastal lowlands and wetland lycopsid-pteri-
dosperm-calamitalean-fern forests with new dominants on del-
taic plains in the early Gzhelian that were formed according to
the evolutionary progressive model of phytocoenogenesis under
conditions of an expansion of coastal lowlands and deltaic plains
in the long-term period of a relatively stable higher sea level with
frequent sea level fluctuations during the late Kasimovian-early-
mid-Gzhelian interglacial interval. The subsequent transformation
of wetland forests to wetland woodlands on coastal lowlands and
deltaic plains according to the substitutionary regressive model of
phytocoenogenesis and the formation of the new seasonally dry
peltaspermalen pteridosperm-dominated woodland communities
in river valleys according to the evolutionary progressive model of
phytocoenogenesis took place against the background of a reduc-
tion of coastal lowlands and an expansion of river landscapes in
the long-term period of a relatively stable sea level drop during
the early phase of the late Gzhelian glacial interval. The new plant
communities of wetland calamitalean-fern-pteridosperm wood-
lands on coastal lowlands and seasonally dry fern-pteridosperm
woodlands on lagoon coasts in the late Gzhelian were formed ac-
cording to the migration progressive model of phytocoenogen-
esis due to a migration of plants from reduced river landscapes
to coastal lowlands and lagoon coasts in the period of the further
sea level drop with low-amplitude sea level oscillations and an in-
creased drying during the continued late Gzhelian glacial interval.

© 2024 The Author(s); 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,
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JuHaMiKa 11i3HbOIIEHCMIbBAHCHKOI POCIMHHOCTI
Honenpbkoro 6aceiiny YKpainm

Harania bosapina

Pesrome. [InHaMika Ii3HbOIIEHCUIBBAHCHKOTO POCIMHHOTO MOKPMBY JlOHeIpKOro 6aceifHy mpencTaB-
JIeHa MOCIiOBHICTIO (OPMYBaHb HOBMX POCIMHHMX YIPyHOBaHb ((piTolleHOreHesiB) BOJIOTOro JicOBOTo
Ta pigKomicHOro 6ioMy Ta C€30HHO-CYXOro piffKomicHOro 6ioMy BHACTiOK 3MiH MaHAMAPTY Ta KIiMary,
> . . X . . .
TIOB AA3aHNX i3 I/IALIIOEBCTAaTUYHUMU 3MiHAMM YIIPOJOBXK Ii3HHOIIA/IE030JICHKOTO JIbOJOBUKOBOTO IEPio-
ny. IlisHpONeHCHIbBAaHChKA POCTMHHICTD CKMafanach i3 pOCIMHHUX YIPyNOBaHb BOJIOTUX JICiB 3 oMi-
HYIOYMMI MapaTieBUMM MaNoOpPOTSAMHU Ha IPUOEPEKHNX HU30BMHAX i BOIOTUX JIKOICUAO-IAIOPOTEBUX
MiCiB Ha JIENBTOBUX PiBHMHAX Y KACUMOBCHKMUII Yac, a TAKOXK BOJIOTUX JICIB 3 IOMiHYIOUMMM MapaTieBu-
M IIaIOPOTAMM 3 HOBMMU JJOMiHaHTaMV Ha IpUOePeXHUX HM30BMHAX i BOJOIMX JHKOICUIO-IITEPUIOC-
I1€pPMOBO-KaIaMiTOBO-IIAIIOPOTEBMX JICiB 3 HOBUMMI JOMiHAaHTaMM Ha [€/IbTOBMX piBHMHAaX y PaHHbOI-
XKeJIbCBbKMIL 4Yac, sAKi Oymyu chopMOBaHi 3TiHO 3 €BOMIOLIIHO-IPOrPECHBHOI0 MOJEIUII0 (QiTOLeHOreHe3y
B YMOBaX pO3IIMpPeHH: IPpUOepeKHIX HU30BYH i He/IbTOBUX PiBHUH y JOBIOTPUBA/INII Iepiof BITHOCHO
CTabiIbHOTO BYCOKOTO PiBHA MOPS 3 YaCTUMM (QIYKTYyallisAMM YIIPOJOBXK MisHbOKACUMOBCHKOTO—PaHHbO-
CepeHbOIKeNIbCbKOT0 MbK/IbOLOBUKOBOrO iHTepBaiy. [Tofabia TpancdopMalis BOIOTYX /IicCiB y Boori
pinKoriccst Ha MpUbOEpPEeKHNX HU3OBMHAX | A€IbTOBMUX PIBHMHAX 3TiAHO 3 CYOCTUTYIiITHO-PerpecBHOI0
Mofie/UTio (iToleHOreHe3y Ta pOpMYBaHH: HOBMX CE30HHO-CYXUX PiIKO/MICHNUX YIPYIIOBaHb 3 TOMiHyBaH-
HAM II€/IbTACIIEPMOBUX ITEPULOCIIEPMIB Y IOIMHAX PiYOK 3TiIHO 3 €BOMIOLIIHO-IIPOrPECUBHO MOJIEI/II0
¢iToueHoreHesy BifOyBamnics Ha T/Ii CKOPOUEHHS IPUbepeXHNX HI30BUH i pO3LUIMPEHHS PiYKOBMX JIAH-
madTiB B ZOBrOTPUBAINII IEPiOf BifHOCHO CTa0iIbHOTO 3HYDKEHHS PiBHA MOPs YIPOZOBXK paHHbOI (aszu
Mi3HBOIKENIbCHKOTO ITIALlIaNbHOro inTepBany. HoBi pocimHHiI yrpynoBaHHA BOIOTOr0 KaaaMiTOBO-IIAIo-
POTEBO-NITEPUIOCTIEPMOBOTO PifIKOMICCA Ha MpuUOepeKHNX HU3O0BMHAX Ta CE30HHO-CYXOTO IAIlOpOTEBO-
IITePUAOCIEPMOBOTO PiffKOMiccs Ha y30epexOKAX AaryH Y Mi3HbOIKeIbCbKMIL Yac cPOpPMyBaInCA 3TiHO 3
MirparifHO-IIPOrpecUBHO0 MOAE/II0 BiTOIlEHOTeHe3y BHACIILOK Mirpalil pocinH 3 piukoBUX nTaHAIIAd-
TiB, AIKi CKOPOUYYBA/INCh, 1O PUOEPEKHUX HU30BVH Ta JIATYHHMX y36epex B Iepiof] MOfabIIOro MafliHHsA
PiBHA MOPA 3 HU3BKOIO aMIUTITY[J0I0 KONMBAaHb Ta MOCUTIEHHA OCYIIEHHS YNPOJOBX Mi3HbOIKENTbChKOTO
I7IA[ia/IbHOTO iHTEPBAITy.

Ko4oBi cmoBa: 3MiHM pOCIMHHOCTI, BiTOIlEHOTeHEe3, ITIAI[i0eBCTaTHKA, KACUMOBCHKIII BiK, IYKETbChKIIT
BiK, JloHelbKMi1 6aceilt.

Appeca pnsa 38’a3ky: H. 1. bospina; [ncturyT reonoriunnx Hayk HAH Vkpainu; Byn. Onecs Tonuapa, 55-6,
Kuis, 01054, Ykpaina; e-mail: nboyarina@ukr.net; orcid.org/0000-0001-5316-4090

Introduction

The Pennsylvanian tropical vegetation of Euramerican Pangea was represented by wetland and
seasonally dry (dryland) biomes [DiMichele & Aronson 1992; DiMichele et al. 2001, 2005]. In Late
Pennsylvanian times, the flora of the wetland biome consisted of marattialean tree ferns and sphe-
nopsids of peat-forming habitats [Phillips & Peppers 1984; DiMichele & Phillips 1996; Wagner 1997;
Willard et al. 2007; Elrick et al. 2017] as well as pteridosperms, ferns, and calamitaleans of flood basin
habitats [Scott 1977; Pfeflerkorn & Thomson 1982; Gastaldo et al. 1995]. The flora of the season-
ally dry biome was dominated by seed plants, including conifers, peltasperms with other pterido-
sperms, and cordaitaleans of fluvio-deltaic and elevated (upland) habitats [Cridland & Morris 1963;
Havlena 1971; Broutin et al. 1990; Gastaldo 1996; Falcon-Lang et al. 2009]. The habitats of wetland
and drought-tolerant plants mainly differed by soil moisture conditions that determined a particular
vegetation type [Lyons & Darrah 1989; Cleal & Thomas 2005; Dimitrova et al. 2011; Thomas & Cleal
2017; DiMichele et al. 2020].

The distribution of wetland and dryland vegetation with the differing species composition of
plants was due to climate and sea level oscillations that were controlled by a glacial-interglacial cy-
clicity [Phillips & Peppers 1984; DiMichele et al. 2010, 2020, 2023; Cecil et al. 2014; Pfefferkorn et
al. 2017]. The wetland vegetation was predominant in the periods of humid to perhumid climate
with year-round rainfalls [Falcon-Lang 2004; Cleal & Thomas 2005; Oplustil & Cleal 2007; Cleal et
al. 2011, 2012], whereas the dryland drought-tolerant vegetation was widespread under subhumid
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to semi-arid climate with rainfall seasonality [Pfefferkorn 1980; Falcon-Lang 2003; DiMichele et al.
2008; Bashforth et al. 2016]. The climatic and wetland-dryland vegetation dynamics were recognised
within individual glacial-interglacial cycles (single glacial-interglacial cycle, 10° yr) [Cecil 2013; Cecil
et al. 2014; DiMichele 2014]. In this case, the wet periods of glacial-interglacial cycles with wetland-
dominated floras corresponded to the early phases of transgression from middle to late sea level
lowstand at times of maximum glacial ice, while dryland floras predominated from late sea level high-
stand to early and middle sea level lowstand at interglacial-glacial transition [Cecil et al. 2003; Horton
et al. 2010; Montanez & Poulsen 2013; DiMichele 2014]. In the periods of changes from interglacial to
glacial parts of cycles and climatic drying, the seasonally dry vegetation of moisture-deficient habitats
existed within basinal territories together with the reduced wetland vegetation of lowland habitats
[DiMichele et al. 2006; Oplustil et al. 2013; Bashforth et al. 2014, 2021]. The complex composition of
the Late Pennsylvanian flora and a growth of these plants into basinal landscapes of tropical Pangea
are evidenced by both the macrofloral assemblages consisting of wetland or dryland plant fossils
from different lithofacies within the same stratigraphic section and the mixed assemblages of wetland
and drought-tolerant plants [Gastaldo 1996; Looy et al. 2014; Oplustil 2013; DiMichele 2014, 2024;
Bashforth et al. 2021].

The intra-biomic and inter-biomic reorganisations were related to the climatic dynamics that was
caused by an alternation of global glacial and interglacial intervals accompanied by atmospheric CO,
fluctuations during the Late Paleozoic Ice Age [Heckel 2008; DiMichele et al. 2009, 2023; DiMichele
2014; Looy et al. 2014]. The Pennsylvanian was characterised by a series of discrete glacials and inter-
vening warmer periods with ice retraction [Montanez & Poulsen 2013; Montafez 2022] that provided
a determining influence on vegetation dynamics. Particularly, the disappearance of lycopsid-domi-
nated forests in the Middle-Late Pennsylvanian transition [Pfefferkorn & Thomson 1982; DiMichele
& Phillips 1996; DiMichele et al. 2009; Falcon-Lang et al. 2018] occurred during the early Kasimovian
short-lived glacial interval [Richey et al. 2021; Montafiez 2022]. The development of the Late Pennsyl-
vanian vegetation was associated with the late Kasimovian-early-mid-Gzhelian interglacial interval
[Fielding et al. 2008; Montanez & Poulsen 2013; Montafnez 2022] and the onset of aridification across
the palaeotropics [Montafez et al. 2007; Tabor & Poulsen 2008]. Under conditions of interglacia-
tion and increasing aridity, the lycopsid-dominated vegetation with tree ferns and seed ferns of the
Middle Pennsylvanian had initially been replaced with tree fern-dominated forests [Shchegolev 1975;
Pfefferkorn & Thomson 1982; Phillips & Peppers 1984; DiMichele & Phillips 1996; Cleal 2007] and
then callipterid pteridosperm-conifer-dominated vegetation in the end of the Late Pennsylvanian
[Shchegolev 1965, 1975; Broutin et al. 1990; DiMichele et al. 2001, 2005, 2008; Oplustil et al. 2013;
Cleal et al. 2011, 2012].

The vegetation composition and its changes during the Late Pennsylvanian have been studied in
the Donets Basin [Shchegolev 1964, 1975, 1991; Boyarina 2010, 2016, 2017, 2022, 2023]. O. K. Shcho-
golev (A. K. Shchegolev in russian transcription) described three main vegetation types (ecofloras)
of the late Carboniferous in the Donets Basin: forest vegetation of accumulative lowlands (shore-
line sphenopsids, swamp sphenopsids and hygrophilous ferns, lowland ferns and pteridosperms);
shrubby (pteridosperms) and forest (cordaitaleans) vegetation of territories adjacent to accumulative
lowlands; conifer forest vegetation of elevated habitats. In recent years, reconstruction of plant com-
munities and identification of plant associations within coastal lowlands, deltaic plains, floodplains,
and river valley slopes were carried out on the basis of the Kasimovian and Gzhelian plant fossil as-
semblages that consisted of wetland or drought-tolerant plants [Boyarina 2022, 2023]. The conducted
classification of plant communities reveals the syntaxonomic composition of the Late Pennsylvanian
wetland and seasonally dry vegetation of the Donets Basin [Boyarina 2023]. The changes of the spe-
cies composition of plant communities during the Late Pennsylvanian reflect the sequential evolution
of plant communities (phytocoenogenesis) that led to the formation of the new palaeophytocoeno-
ses in response to changing environmental conditions [Sukachev 1928, 1954; van der Maarel 1988;
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Mirkin & Naumova 2012]. Based on the analysis of the changing palacophytocoenoses during the
Kasimovian and Gzhelian, three models of phytocoenogenesis were proposed that reveal the features
of relationships between phytocoenogenetic processes and environmental changes [Boyarina 2022].
The present paper is devoted to the review and analysis of the vegetation cover dynamics in the
Late Pennsylvanian in the context of environmental changes that gives an understanding of the nature
of vegetational transformations. The review includes detailed descriptions of the vegetation with the
prodromus of palaeosyntaxa for the four time intervals during the Kasimovian and Gzhelian. The
main development directions of wetland and seasonally dry vegetation due to climatic and landscape
changes during the Late Pennsylvanian portion of the Late Paleozoic Ice Age are considered.

Stratigraphy and Facies Settings

The Upper Pennsylvanian deposits are widespread in the western part of the Donets Basin (Fig. 1)
and reaches a thickness of more than 2500 metres [Poletaev et al. 2011; Stratigraphy ... 2013]. The Up-
per Pennsylvanian succession is composed of four lithostratigraphic units, i.e. suites (= formations)
with the marker beds of limestone: the upper part of the Isaevska suite (benchmark level ;!-N -lime-
stone N;2), the Avilovska suite (limestones O,-0,), the Araucaritova suite (limestones P,-P,), and the
lower part of the Kartamyshska suite (limestone Q,-carbonate bed Q). Three regional stages, namely
Toretskian, Kalynovian, Myronivskian, with six horizons are corresponded to the Kasimovian and
Gzhelian stages.
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The Upper Pennsylvanian sequence is represented by the nearshore-marine and terrestrial sedi-
ments that comprises shallow-marine carbonate, coastal bay, lagoonal, lacustrine, deltaic, and fluvial
facies [Zhemchuzhnikov et al. 1960; Feofilova 1966; Borisenko 1975, 2014; Shchegolev 1991; Poletaev
et al. 2011].

For the environmental interpretations in this study, the Kasimovian and Gzhelian sedimentary
facies are grouped into five facies associations, namely nearshore-marine/coastal lacustrine, coastal
lagoonal/deltaic, deltaic-fluvial, fluvial, and coastal lagoonal/lacustrine, that correspond to coastal
lowland, deltaic plain, river valley with floodplain, and lagoon coast depositional environments. The
nearshore-marine/coastal lacustrine facies association consists of carbonate and siliciclastic deposits
with grey unbedded mudstones and coal seams that occur below limestone beds. These facies are
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widespread in the Kasimovian, the lower and middle Gzhelian. In the upper Gzhelian, this facies
association includes grey unbedded mudstone deposits intercalated with carbonate interbeds that oc-
cur between red strata. The coastal lagoonal/deltaic facies association is represented by the lagoonal
facies including light grey and greenish grey, thinly bedded siltstones and fine-grained sandstones, as
well as the deltaic facies with grey and greenish grey siltstones and greenish grey mudstone lacustrine
deposits. The deltaic-fluvial facies association consists of light grey and greenish grey, thinly bed-
ded siltstones with fine- and coarse-grained sandstones. The fluvial facies association comprises grey
conglomerate beds, coarse- to fine-grained sandstones, thinly to thickly bedded siltstones, and rare
mudstones. The coastal lagoonal/deltaic, deltaic-fluvial and fluvial facies associations are developed
in the Kasimovian, the lower and middle Gzhelian. The coastal lagoonal/lacustrine facies association
includes red-brown unbedded mudstone and siltstone deposits with blue and greenish grey spots that
are widespread in the upper Gzhelian.

Material and Methods

The vegetation dynamics is described using a syntaxonomic composition of vegetation cover in
the Kasimovian and Gzhelian times that was previously studied [Boyarina 2023]. The plant com-
munities, forming the vegetation cover, were reconstructed on the basis of the phytooryctocoenoses
from lacustrine, lagoonal-lacustrine, lacustrine-deltaic, deltaic, and fluvial deposits and presented in
the vegetation classification that was conducted according to the Braun-Blanquet approach. The syn-
taxonomical changes of vegetation cover during the Kasimovian and Gzhelian times were reflected
in the scheme and models of phytocoenogenesis that were proposed as a consequence of the analysis
of florocoenotic complexes and phytocoenogenetic processes on the basis of vegetation orders [Boya-
rina 2022], because the orders, as the floristic variants of large physiognomic and ecological units (i.e.
classes) in the Braun-Blanquet classification system [Braun-Blanquet 1964], most fully reflect the veg-
etation composition of different landscape types. Notably, the florocoenotic complexes were analysed
using the diagnostic species of orders and the phytocoenogenetic processes were considered as the
progressive or regressive development of plant communities at the rank of orders [Boyarina 2022].

The review of the Late Pennsylvanian vegetational cover is supported by the environmental and
palaecophytocoenotic interpretations performed as the result of the analysis of plant-bearing stra-
ta with phytooryctocoenoses that reveals the facies features of deposits, the distribution features of
phytooryctocoenoses in the section and the taxonomic composition of plant fossil assemblages. The
characterisations of vegetation cover include the consideration of the syntaxonomic composition of
vegetation, submitted in the prodromus, and the specifics of formation of new plant communities for
the time intervals of the Late Pennsylvanian, which correspond to four regional stratigraphic units:
Kasimovian (Toretskian), early Gzhelian (Kalynovian), middle Gzhelian (Luganskian), and late Gzhe-
lian (Vyskrivkian). The prodromus of vegetation of each of time intervals is compiled on the basis of
the combined prodromus of the Late Pennsylvanian vegetation of the Donets Basin [Boyarina 2023].

The main events of vegetational dynamics are identified in this study on the basis of the analysis
of transformations of plant communities and their connection with environmental changes due to
climatic and sea level fluctuations during the Late Pennsylvanian glacial-interglacial intervals of the
Late Paleozoic Ice Age.

Characterisation of the Late Pennsylvanian Vegetation of the Donets Basin

1.The Kasimovian (Toretskian) vegetation
1.1. Environmental and palaeophytocoenotic interpretations

The Toretskian plant-bearing strata are represented by the deposits of four facies associations,
namely nearshore-marine/coastal lacustrine, coastal lagoonal/deltaic, deltaic-fluvial, and fluvial,
that indicate the distribution of plant communities within coastal lowlands, deltaic plains, flood-
plains, and river valley slopes (Fig. 2). The most part of the Toretskian deposits belongs to the
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Fig. 2. Syntaxonomic composition and reconstruction of the Kasimovian (Toretskian) vegetation cover of the
Donets Basin: (A) stratigraphic position and facial confinement of the phytooryctocoenoses, on the basis of
which the plant associations were identified (association numbers in parentheses); (B) diagrammatic represen-
tation of the distribution of plant communities at the rank of orders of different landscape types (order numbers
in a circle).

Puc. 2. CHTaKCOHOMIYHMII CKJIaf Ta PEKOHCTPYKI[isl POCTMHHOTO MOKPUBY JIOHEI[bKOro H6aceilHy B KaCHMOB-
cbkuit (Toperibkuii) dac: (A) crparurpacdiuHe IOIOKeHHA Ta ¢alliabHa HaleXXHICTh GiTOOPUKTOLIeHO3]B, Ha
OCHOBI sIKMX BCTAHOBJIEHI pOCIMHHI acomianii (HOMepa acorjariit B ay>kkax); (B) cxemarndune 306paskeHHsI
HOLIMPEHHsI POCIMHHIX YIPYIIOBaHb B PAH3i IIOPS/KIB Pi3HNUX TUIIB TaHAUAdTY (HOMepa HOPAAKIB B KOI).
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nearshore-marine/lacustrine facies association. These deposits contain the numerous phytoorycto-
coenoses with the fossil records of semi-aquatic sphenopsids and calamitalean-fern-pteridosperm
communities of coastal lowlands. The interval between the O, and O,3 limestone beds is especially
rich in sphenopsid and fern remains of a diverse species composition.

The semi-aquatic thickets of sphenophylls and calamitaleans were reconstructed on the basis of
11 phytooryctocoenoses in coastal lacustrine, deltaic and fluvial deposits that are more or less evenly
located within the Toretskian section. The numerous plant fossils in these phytooryctocoenoses show
that the semi-aquatic sphenopsids were widespread along the shores of lakes within coastal lowlands
and deltaic plains. The plant associations of calamitalean-fern communities and fern-pteridosperm
communities of coastal lowlands were identified on the basis of eight phytooryctocoenoses with
calamitalean and fern remains from lacustrine coal-bearing beds and 10 phytooryctocoenoses with
fern and pteridosperm remains from lacustrine deposits respectively. These phytooryctocoenoses
with numerous plant fossils testify to the widespreading of the wetland forests, consisting of calamita-
lean-fern communities of the shores of lakes and fern-pteridosperm communities within coastal low-
lands in the Toretskian time. The phytooryctocoenoses with plant fossils in deltaic and deltaic-fluvial
facies are less represented and occur only in the lower and upper parts of the Toretskian. These plants
belonged to the communities within deltaic plants and river valleys. The plant association of lycopsid-
fern-pteridosperm-calamitalean communities of deltaic plains with a diverse species composition
was determined on the basis of six phytooryctocoenoses from coastal lagoonal/deltaic deposits. In
general, the widespread deposits of the nearshore-marine/lacustrine facies association with rich plant
assemblages as well as the less common deposits of the coastal lagoonal/deltaic facies association with
common and rare plant assemblages may point to the predominance of coastal lowlands and less
common deltaic plains with wetland forests in the Toretskian landscapes.

The pteridosperm-cordaitalean communities, belonging to seasonally dry woodlands within
floodplains and river valley slopes, were reconstructed on the basis of three phytooryctocoenoses
with a poor species composition. The one phytooryctocoenos with numerous remains of conifers was
found in the proluvial bed within fluvial deposits in the lower part of the Toretskian that indicate that
the conifer woodlands occupied river valley slopes at times, but much of the time they grew outside
sedimentation areas.

1.2. Prodromus and diagnostic species of palaeosyntaxa of the Toretskian vegetation

Class Sphenophyllo-Calamitetea Boyarina 2023

Thickets of semi-aquatic sphenopsids growing in water bodies within coastal lowlands and deltaic
plains.

Diagnostic species: Annularia mucronata, A. sphenophylloides, A. ex gr. stellata, Asterophyllites
equisetiformis, Calamites cistii, C. suckowii, Sphenophyllum longifolium, Sphenophyllum oblongifolium,
and S. verticillatum.

Order Sphenophyllo oblongifolii-Calamitetalia suckowii Boyarina 2023

Sphenophyllalean and calamitalean thickets of water bodies within coastal lowlands and delta
plains.

Diagnostic species: D.s. Ord. = D.s. Cl.

Alliance Sphenophyllo oblongifolii-Calamition suckowii Boyarina 2023

Sphenophyllalean-calamitalean communities of the shallow parts of coastal lakes and lakes within
deltaic plains.

Diagnostic species: D.s. All. = D.s. Ord.

Association Sphenophyllo oblongifolii-Calamitetum suckowii Shchogolev et Boyarina 2023

Diagnostic species: Annularia mucronata, A. sphenophylloides, A. ex gr. stellata, Asterophyllites
equisetiformis, Calamites cistii, C. suckowii, Sphenophyllum longifolium, Sphenophyllum oblongifolium,
and S. verticillatum.
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Class Marattietea Boyarina 2023

Tropical wetland forests on coastal lowlands with a predominance of marattialean tree ferns.

Diagnostic species: Acitheca polymorpha, Annularia ex gr. stellata, Asterophyllites equisetiformis,
Calamites suckowii, Cyathocarpus arboreus, C. cyatheus, Diplazites unitus, and Nemejcopteris feminae-
formis.

Order Neuropterido ovatae-Crenulopteridetalia lamurianae Boyarina 2023

Calamitalean-fern and fern-pteridosperm forests of coastal lowlands.

Diagnostic species: Acitheca polymorpha, Annularia mucronata, A. sphenophylloides, A. ex gr.
stellata, Asterophyllites equisetiformis, Calamites cistii, C. suckowii, Crenulopteris lamuriana, Cyath-
ocarpus arboreus, C. cyatheus, C. lepidorachis, Dicksonites sterzelii, Diplazites unitus, Nemejcopteris
feminaeformis, Neuropteris ovata, ‘Pecopteris’ paleacea, ‘Pecopteris’ bredovii, ‘Pecopteris’ potoniei, Sphe-
nopteris lebachensis, S. rossica, and S. svetlanovii.

Alliance Calamito suckowii-Crenulopteridion lamurianae Boyarina 2023

Calamitalean-fern communities on lake shores within waterlogged coastal lowlands.

Diagnostic species: Acitheca polymorpha, Annularia mucronata, A. sphenophylloides, A. ex gr.
stellata, Asterophyllites equisetiformis, Calamites cistii, C. suckowii, Crenulopteris lamuriana, Cyatho-
carpus arboreus, C. cyatheus, C. lepidorachis, Diplazites unitus, Nemejcopteris feminaeformis, ‘Pecop-
teris’ bredovii, ‘Pecopteris’ potoniei, Sphenopteris lebachensis, S. rossica, and S. svetlanovii.

Association Calamito suckowii-Crenulopteridetum lamurianae

Shchogolev et Boyarina 2023

Diagnostic species: Acitheca polymorpha, Annularia mucronata, A. sphenophylloides, A. ex gr.
stellata, Asterophyllites equisetiformis, Calamites cistii, C. suckowii, Crenulopteris lamuriana, Cyatho-
carpus arboreus, C. cyatheus, C. lepidorachis, Diplazites unitus, Nemejcopteris feminaeformis, ‘Pecop-
teris’ bredovii, ‘Pecopteris’ potoniei, Sphenopteris lebachensis, S. rossica, and S. svetlanovii.

Alliance Neuropteridion ovatae Boyarina 2023

Fern-pteridosperm communities of coastal lowlands.

Diagnostic species: Acitheca polymorpha, Crenulopteris lamuriana, Dicksonites sterzelii, Nemej-
copteris feminaeformis, Neuropteris ovata, ‘Pecopteris’ bredovii, ‘Pecopteris’ paleacea, and Sphenopteris
rossica.

Association Neuropteridetum ovatae Shchogolev et Boyarina 2023

Diagnostic species: Acitheca polymorpha, Crenulopteris lamuriana, Dicksonites sterzelii, Nemej-
copteris feminaeformis, Neuropteris ovata, ‘Pecopteris’ bredovii, ‘Pecopteris’ paleacea, and Sphenopteris
rossica.

Class Sigillario-Marattietea Boyarina 2023

Tropical wetland forests on deltaic plains with sigillarian arborescent lycopsids and marattialean
tree ferns.

Diagnostic species: Acitheca polymorpha, ‘Pecopteris’ aff. mironovana, Subsigillaria biangula,
S. halensis, S. sulcata, S. weissii, Syringodendron angustum, and S. brardii.

Order Subsigillario-Acithecetalia polymorphae Boyarina 2023

Subsigillarian lycopsid and marattialean fern forests of deltaic plains.
Diagnostic species: D.s. Ord. = D.s. Cl.

Alliance Subsigillario biangulae-Acithecion polymorphae Boyarina 2023

Lycopsid-fern-calamitalean communities of deltaic plains.

Diagnostic species: Acitheca polymorpha, Annularia sphenophylloides, A. ex gr. stellata, Cala-
mites sp., Cyathocarpus cf. candolleanus, ‘Pecopteris’ aff. mironovana, Sigillariophylloides sp., Subsigil-
laria biangula, S. halensis, S. sulcata, S. weissii, Syringodendron angustum, and S. brardii.

52 GEO&BIO » 2024 « vol. 26 p-ISSN 2617-6157 e-ISSN 2617-6165



Association Subsigillario biangulae-Acithecetum polymorphae

Shchogolev et Boyarina 2023

Diagnostic species: Acitheca polymorpha, Annularia sphenophylloides, A. ex gr. stellata, Barthe-
lopteris germarii, Calamites sp., Cyathocarpus ct. candolleanus, Neurodontopteris auriculata, Odonto-
pteris cf. schlotheimii, ‘Pecopteris’ aft. mironovana, Sigillariophylloides sp., Subsigillaria biangula, S. ha-
lensis, S. sulcata, S. weissii, Syringodendron angustum, and S. brardii.

Class Cordaito-Odontopteridetea Boyarina 2023

Tropical seasonally dry woodlands in river valleys with arborescent cordaitaleans and pterido-
sperm shrubs.

Diagnostic species: Cordaites sp., Odontopteris subcrenulata.

Order Cordaito-Odontopteridetalia subcrenulatae Boyarina 2023

Cordaitalean woodlands with pteridosperm shrubs of river valleys.

Diagnostic species: Cordaites cf. borassifolia, C. sp., Odontopteris naumichana, and Odontopteris
subcrenulata.

Alliance Cordaito-Odontopteridion subcrenulatae Boyarina 2023
Cordaitean-pteridosperm communities of floodplains and river valley slopes.
Diagnostic species: D.s. All. = D.s. Ord.

Association Cordaito-Odontopteridetum subcrenulatae Shchogolev et Boyarina 2023
Diagnostic species: Cordaites cf. borassifolia, C. sp., Odontopteris naumichana, and Odontopteris
subcrenulata.

Class Walchietea Boyarina 2023
Tropical seasonally dry woodlands in river valleys with conifers.
Diagnostic species: Culmitzschia parvifolia, Otovicia hypnoides, and Walchia piniformis.

Order Walchio piniformis-Otovicietalia hypnoidis Boyarina 2023

Walchian conifer woodlands of river valleys.

Diagnostic species: Culmitzschia cf. angustifolia, C. hirmeri, C. parvifolia, Otovicia hypnoides,
Samaropsis delafondii var. acuminata, S. pinnata, Samarospermum moravicum, Walchia piniformis,
and Walchiostrobus sp.

Alliance Walchio piniformis-Otovicion hypnoidis Boyarina 2023
Conifer communities of river valley slopes.
Diagnostic species: D.s. All. = D.s. Ord.

Association Walchio piniformis-Otovicietum hypnoidis Shchogolev et Boyarina 2023

Diagnostic species: Culmitzschia cf. angustifolia, C. hirmeri, C. parvifolia, Otovicia hypnoides,
Samaropsis delafondii var. acuminata, S. pinnata, Samarospermum moravicum, Walchia piniformis,
and Walchiostrobus sp.

1.3. Composition and phytocoenogenesis of the Toretskian vegetation

The Toretskian vegetation cover of the Donets Basin consisted of wetland forests, seasonally dry
woodlands and semi-aquatic sphenopsid thickets belonging to five classes (see: Fig. 2).

The sphenopsid thickets of the shallow parts of lakes within coastal lowlands and deltaic plains
were assigned to the class Sphenophyllo-Calamitetea with the order Sphenophyllo oblongifolii-Cala-
mitetalia suckowii. The calamitaleans with the stems of Calamites suckowii Brongniart and the sphe-
nophylls with the leafy shoots of Sphenophyllum oblongifolium (Germar et Kaulfuss) Unger domi-
nated in these communities. The calamitaleans with the leaty shoots of Annularia sphenophylloides
(Zenker) Gutbier and A. ex gr. stellata (Schlotheim) Wood as well as the sphenophylls with the leafy
shoots of Sphenophyllum longifolium (Germar) Gutbier and S. verticillatum (Schlotheim) Zeiller were
subdominats of sphenopsid thickets.
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The wetland forests were widespread on sea coasts within coastal lowlands and deltaic plains. The
forests, which occupied waterlogged coastal lowlands, consisted of marattialean tree ferns, calamita-
leans and pteridosperm shrubs and were identified to the class Marattietea with the order Neurop-
terido ovatae-Crenulopteridetalia lamurianae. The latter includes two alliances. The calamitalean-fern
communities of the alliance Calamito suckowii-Crenulopteridion lamurinae occupied the lake shores
on coastal lowlands. The alliance Neuropteridion ovatae is represented by the communities, which
were composed of tree ferns and quite common pteridosperm shrubs as evidenced by the presence of
numerous remains of pteridosperms in lacustrine deposits [Boyarina 2023]. The fern-pteridosperm
communities were distributed on wetlands surrounding the lakes within coastal lowlands. The forests
of coastal lowlands were dominated by the ferns with the foliage of Crenulopteris lamuriana (Heer)
Wittry et al., Cyathocarpus arboreus (Sternberg) Weiss, C. hemitelioides (Brongniart) Mosbrugger,
Nemejcopteris feminaeformis (Schlotheim) Barthel, Sphenopteris rossica Zalessky, the pteridosperms
with the foliage of Neuropteris ovata Hoffmann, and the calamitaleans with stems of Calamites suck-
owii and the foliage of Annularia sphenophylloides, A. ex gr. stellata, Asterophyllites equisetiformis
(Sternberg) Brongniart. These wetland forests were characterised by the progressive development
during the Toretskian time, as evidenced by the appearance of new fern species and an increased spe-
cies abundance of some ferns, calamitaleans and pteridosperm Neuropteris ovata. The formation of
the plant communities on coastal lowlands happened in accordance with the evolutionary progressive
model of phytocoenogenesis [Boyarina 2022].

The wetland forests of deltaic plains were assigned to the class Sigillario-Marattietea with the or-
der Subsigillario-Acithecetalia polymorphae. The lycopsid-fern forests of this order consisted of the
subsigillarian arborescent lycopsids Subsigillaria biangula (Weiss) Shchegolev, S. brardii (Brongniart)
Weiss emend. Shchegolev, S. halensis (Weiss) Shchegolev, S. sulcata (S¢urovskij) Shchegolev, S. weisii
Shchegolev, Syringodendron angustum Shchegolev, and S. brardii Shchegolev; the ferns, among which
Acitheca polymorpha (Brongniart) Schimper dominated; the calamitaleans with the foliage of An-
nularia sphenophylloides, A. ex gr. stellata, and Asterophyllites equisetiformis. The appearance of more
than 10 new subsigillarian lycopsids in the composition of the wetland forests on deltaic plains dem-
onstrates the progressive development of plant communities, the formation of which corresponds to
the evolutionary progressive model of phytocoenogenesis [Boyarina 2022].

The seasonally dry vegetation occupied floodplains and river valley slopes. The woodland com-
munities in river valleys were composed of arborescent cordaitaleans and pteridosperm shrubs and
assigned to the order Cordaito-Odontopteridetalia subcrenulatae in composition of the class Cordai-
to—-Odontopteridetea. The coniferous woodlands were identified as the class Walchietea with the or-
der Walchio piniformis-Otovicietalia hypnoidis. The coniferous communities grew within river valley
slopes and interfluve areas, which were obviously outside sedimentation areas during the most part
of the Toretskian time.

In general, we can say that in vegetation cover of the Donets Basin in the Toretskian, the wetland
marattialean fern-dominated forests of coastal lowlands prevailed, the wetland lycopsid-fern forests
of deltaic plains were also relatively common, whereas the seasonally dry cordaitalean-pteridosperm
and conifer woodlands of river valleys played no notable part within a sedimentation area.

2. The early Gzhelian (Kalynovian) vegetation
2.1. Environmental and palaeophytocoenotic interpretations

The Kalynovian plant-bearing strata are composed of the deposits that relate to four facies asso-
ciations as the Toretskian deposits, i.e. nearshore-marine/coastal lacustrine, coastal lagoonal/deltaic,
deltaic-fluvial, and fluvial (Fig. 3). However, there are differences in the distribution of certain facies
that are manifested in the decrease of nearshore-marine/coastal lacustrine facies as well as the in-
crease of coastal lagoonal/deltaic and deltaic-fluvial facies upwards on the Kalynovian section. And
in addition, the distribution and species richness of plant fossil assemblages indicate also some phy-
tocoenotic changes during the Kalynovian.
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Fig. 3. Syntaxonomic composition and reconstruction of the early Gzhelian (Kalynovian) vegetation cover
of the Donets Basin: (A) stratigraphic position and facial confinement of the phytooryctocoenoses, on the
basis of which the plant associations were identified (association numbers in parentheses); (B) diagrammatic
representation of the distribution of plant communities at the rank of orders of different landscape types (order
numbers in a circle).
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Thus, the plant association of calamitalean-fern communities with rare pteridosperms of the lake
shores within coastal lowlands was identified on the basis of six phytooryctocoenoses, but at the same
time four of them were found in the lower part of the Kalynovian. The decrease of coastal lacustrine
strata with plant fossils in the upper part of the Kalynovian may indicate that the wetland forests of
coastal lowlands were slightly reduced in the late Kalynovian. The plant associations of lycopsid-pte-
ridosperm communities and calamitalean-fern communities with a rich species composition of del-
taic plains were determined on the basis of nine phytooryctocoenoses from coastal lagoonal/deltaic
deposits, and the plant fossil assemblages with the remains of lycopsids and pteridosperms are fairly
evenly distributed in the section. The facies and macrofloral features of these phytooryctocoenoses
show that the wetland lycopsid-fern-pteridosperm forests of deltaic plains were more widespread
than calamitalean-fern forests of coastal lowlands in the late Kalynovian vegetation cover.

The seasonally dry pteridosperm-cordaitalean communities of alluvial plains are poorly repre-
sented in fossil records as in the Toretskian. The rare plant fossil assemblages in fluvial deposits, which
are characterised by a poor species composition, occur in the middle part of the Kalynovian, in which
deltaic-fluvial and fluvial deposits are predominant. The phytooryctocoenoses, including conifer re-
mains, were found in greater numbers compared to the Toretskian. The conifer communities of river
valley slopes were reconstructed on the basis of the conifer remains from three stratigraphic levels in
deltaic-fluvial and fluvial deposits in the upper part of the Kalynovian, containing a few variegated
beds, that reflect an increasing role of alluvial landscapes with some climatic drying within a sedi-
mentation area in the late Kalynovian.

2.2. Prodromus and diagnostic species of palaecosyntaxa of the Kalynovian
vegetation

Class Sphenophyllo-Calamitetea Boyarina 2023

Thickets of semi-aquatic sphenopsids growing in water bodies within coastal lowlands and deltaic
plains.

Diagnostic species: Annularia mucronata, A. sphenophylloides, A. ex gr. stellata, Asterophyllites
equisetiformis, Calamites cistii, C. suckowii, Sphenophyllum longifolium, Sphenophyllum oblongifolium,
and S. verticillatum.

Order Sphenophyllo oblongifolii-Calamitetalia suckowii Boyarina 2023

Sphenophyllalean and calamitalean thickets of water bodies within coastal lowlands and delta
plains.

Diagnostic species: D.s. Ord. = D.s. Cl.

Alliance Sphenophyllo oblongifolii-Calamition suckowii Boyarina 2023

Sphenophyllalean-calamitalean communities of the shallow parts of coastal lakes and lakes within
deltaic plains.

Diagnostic species: D.s. All. = D.s. Ord.

Association Sphenophyllo oblongifolii-Calamitetum suckowii

Shchogolev et Boyarina 2023

Diagnostic species: Annularia mucronata, A. sphenophylloides, A. ex gr. stellata, Asterophyllites
equisetiformis, Calamites cistii, C. suckowii, Sphenophyllum longifolium, Sphenophyllum oblongifolium,
and S. verticillatum.

Class Marattietea Boyarina 2023

Tropical wetland forests on coastal lowlands with a predominance of marattialean tree ferns.

Diagnostic species: Acitheca polymorpha, Annularia ex gr. stellata, Asterophyllites equisetiformis,
Calamites suckowii, Cyathocarpus arboreus, C. cyatheus, Diplazites unitus, and Nemejcopteris feminae-
formis.
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Order Calamito suckowii-Cyathocarpetalia densifoliae Boyarina 2023

Calamitalean-fern forests on coastal lowlands.

Diagnostic species: Acitheca polymorpha, A. sphenophylloides, A. ex gr. stellata, Asterophyllites
equisetiformis, Calamites medulatus, C. suckowii, Calamostachys germanica, Cyathocarpus arboreus,
C. cyatheus, C. densifolius, C. hemitelioides, Diplazites unitus, Nemejcopteris feminaeformis, Odontop-
teris cantabrica, ‘Pecopteris’ jongmansii, ‘Pecopteris’ platonii, and ‘Pecopteris’ truncata.

Alliance Calamito suckowii-Cyathocarpion densifoliae Boyarina 2023
Calamitalean-fern communities on lake shores within coastal lowlands.
Diagnostic species: D.s. All. = D.s. Ord.

Association Calamito suckowii-Cyathocarpetum densifoliae

Shchogolev et Boyarina 2023

Diagnostic species: Acitheca polymorpha, Annularia mucronata, A. sphenophylloides, A. ex gr.
stellata, Asterophyllites equisetiformis, Calamites medulatus, C. suckowii, Calamostachys germanica,
Cyathocarpus arboreus, C. cyatheus, C. densifolius, C. hemitelioides, Diplazites unitus, Nemejcopteris
feminaeformis, Odontopteris cantabrica, ‘Pecopteris’ jongmansii, ‘Pecopteris’ platonii, and ‘Pecopteris’
truncata.

Class Sigillario-Odontopteridetea Boyarina 2023

Tropical wetland forests on deltaic plains with sigillarian arborescent lycopsids, pteridosperm
shrubs and marattialean tree ferns.

Diagnostic species: Annularia mucronata, Barthelopteris germarii, Calamites multiramis, C. sucko-
wii, Cordaites sp., Neuropteris crassinervis, Neurodontopteris auriculata, Odontopteris schlotheimii,
‘Pecopteris’ mironovana, Pecopteris’ paleacea, ‘Pecopteris’ platonii, ‘Pecopteris’ potoniei, Subsigillaria
brardii, S. donetciana, S. fimbriata, S. simplex, and Syringodendron brardii.

Order Subsigillario-Odontopteridetalia schlotheimii Boyarina 2023

Subsigillarian lycopsid-pteridosperm and calamitalean-fern forests of deltaic plains.

Diagnostic species: Annularia mucronata, Asterophyllites equisetiformis, Barthelopteris germarii,
Calamites multiramis, C. suckowii, Cordaites sp., Neuropteris crassinervis, Neurodontopteris auriculata,
Odontopteris schlotheimii, ‘Pecopteris’ mironovana, ‘Pecopteris’ paleacea, ‘Pecopteris’ platonii, ‘Pecop-
teris’ potoniei, Remia aft. pinnatifida, Sphenopteris rossica, Sigillariostrobophyllum sp., Subsigillaria
brardii, S. donetciana, S. fimbriata, S. simplex, and Syringodendron brardii.

Alliance Subsigillario brardii-Odontopteridion schlotheimii Boyarina 2023

Lycopsid-pteridosperm-calamitalean-fern communities of deltaic plains.

Diagnostic species: Annularia mucronata, Asterophyllites equisetiformis, Barthelopteris germarii,
Calamites suckowii, Cordaites sp., Neuropteris crassinervis, Neurodontopteris auriculata, Odontopteris
schlotheimii, ‘Pecopteris’ mironovana, ‘Pecopteris’ paleacea, ‘Pecopteris’ platonii, ‘Pecopteris’ potoniei,
Remia aft. pinnatifida, Sphenopteris rossica, Sigillariostrobophyllum sp., Subsigillaria brardii, S. donet-
ciana, S. fimbriata, S. simplex, and Syringodendron brardii.

Association Subsigillario brardii-Odontopteridetum schlotheimii Boyarina 2023

Diagnostic species: Annularia mucronata, A. sphenophylloides, Asterophyllites equisetiformis,
Barthelopteris germarii, Calamites suckowii, C. cf. schutzeiformis, Cordaites sp., Cyathocarpus hemi-
telioides, Neuropteris crassinervis, Neurodontopteris auriculata, Odontopteris schlotheimii, ‘Pecopteris’
mironovana, ‘Pecopteris’ paleacea, ‘Pecopteris’ platonii, ‘Pecopteris’ potoniei, Remia aff. pinnatifida,
Sphenopteris rossica, Sigillariostrobophyllum sp., Subsigillaria brardii, S. donetciana, S. fimbriata,
S. simplex, and Syringodendron brardii.

Alliance Annulario mucronatae-‘Pecopteridion’ paleaceae Boyarina 2023

Calamitalean-fern communities of deltaic lake shores.

Diagnostic species: Annularia mucronata, Calamites multiramis, Odontopteris schlotheimii, and
‘Pecopteris’ paleacea.
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Association Annulario mucronatae-‘Pecopteridetum’ paleaceae Boyarina 2023
Diagnostic species: Annularia mucronata, Calamites multiramis, Odontopteris schlotheimii, and
‘Pecopteris’ paleacea.

Class Cordaito-Odontopteridetea Boyarina 2023

Tropical seasonally dry woodlands in river valleys with arborescent cordaitaleans and pterido-
sperm shrubs.

Diagnostic species: Cordaites sp., Odontopteris subcrenulata.

Order Cordaito-Odontopteridetalia subcrenulatae Boyarina 2023
Cordaitalean woodlands with pteridosperm shrubs of river valleys.
Diagnostic species: D.s. Ord. = D.s. CL

Alliance Cordaito-Odontopteridion subcrenulatae Boyarina 2023
Cordaitean-pteridosperm communities of floodplains and river valley slopes.
Diagnostic species: D.s. All. = D.s. Ord.

Association Cordaito-Odontopteridetum subcrenulatae Shchogolev et Boyarina 2023
Diagnostic species: Cordaites sp., Odontopteris subcrenulata.

Class Walchietea Boyarina 2023

Tropical seasonally dry woodlands in river valleys with conifers.
Diagnostic species: Otovicia hypnoides, Walchia piniformis.
Order Otovicietalia hypnoidis Boyarina 2023

Walchian conifer woodlands of river valleys.

Diagnostic species: D.s. Ord. = D.s. CL

Alliance Otovicion hypnoidis Boyarina 2023
Conifer communities of river valley slopes.
Diagnostic species: D.s. All. = D.s. Ord.

Association Otovicietum hypnoidis Shchogolev at Boyarina 2023
Diagnostic species: Otovicia hypnoides, Walchia piniformis.

2.3. Composition and phytocoenogenesis of the Kalynovian vegetation

The Kalynovian vegetation of the Donets Basin consisted of the wetland forests on coastal low-
lands and deltaic plains, seasonally dry woodlands in river valleys and semi-aquatic sphenopsid
thickets. The plant communities of the mentioned vegetation types were assigned to four new orders
in the composition of three same classes as in the Toretskian time and one new class (see: Fig. 3). The
semi-aquatic sphenopsids, forming the thickets in the shallow parts of lakes within coastal lowlands
and deltaic plains, are characterised by the same species composition with the same dominants, and
therefore belong to the same order Sphenophyllo oblongifolii-Calamitetalia suckowii and class Spheno-
phyllo-Calamitetea as in the Toretskian time.

The wetland forests both on coastal lowlands and deltaic plains had experienced the changes in
the species composition and dominants of communities. Thus, the fern-pteridosperm communities
of the alliance Neuropteridion ovatae disappeared from the forests of coastal lowlands. These forests
began to consist of the communities of the new order Calamito suckowii-Cyathocarpetalia densifoliae
with the alliance Calamito suckowii-Cyathocarpion densifoliae. The calamitalean-fern communities
of this alliance were widespread on the lake shores of coastal lowlands. They included the new spe-
cies of the ferns with the foliage of Cyathocarpus densifolius (Goeppert) Simtinek et Ploch, ‘Pecopteris’
platonii Grand’Eury, Pecopteris’ oreopteridia (Schlotheim) Sternberg, as well as were characterised
by the domination of the ferns Cyathocarpus densifolius and the increased species abundance of the
ferns with the foliage of Cyathocarpus arboreus, Pecopteris’ bredovii Germar, Diplazites unitus (Brong-
niart) Cleal, Nemejcopteris feminaeformis. These changes testify to the progressive development of the
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calamitalean-fern communities and the formation of these communities according to the evolution-
ary progressive model of phytocoenogenesis [Boyarina 2022].

Against the background of the syntaxonomic reduction of lowland forests, the communities of wet-
land forests within deltaic plains of the new class Sigillario-Odontopteridetea expanded their composi-
tion. These forests are represented by the order Subsigillario-Odontopteridetalia schlotheimii with two
alliances. The calamitean-fern communities of the alliance Annulario mucronatae-‘Pecopteridetum’
paleaceae occupied the shores of deltaic lakes. They included the ferns with the foliage of ‘Pecopteris’
paleaceae Zeiller, the calamitaleans with the stems of Calamites multiramis Weiss and the calam-
italeans with the leafy shoots of Annularia mucronata Schenk. The communities consisting of lyco-
psids, calamitaleans, ferns and pteridosperms of the alliance Subsigillario brardii-Odontopteridion
schlotheimii were widespread within deltaic plains. The diagnostic species of this alliance reflect the
significant changes that manifested in the increase of the species diversity of calamitaleans, fens,
odontopterid and neuropterid pteridosperms. Particularly, the vegetation of deltaic plains was re-
plenished by both new pteridosperm and fern species and some species of ferns that grew within
coastal lowlands in the Toretskian time. The species composition of lycopsids was supplemented with
two species along with the overall decrease of species. In general, the composition of plant com-
munities of the order Subsigillario-Odontopteridetalia schlotheimii was complemented by 10 species,
including the endemic species Subsigillaria simplex Shchegolev, S. donetciana Shchegolev, Pecopteris
mironovana Zalessky et Tschirkova. These phytocoenotic features indicate the progressive develop-
ment and formation of the plant communities of deltaic plains under the evolutionary progressive
model of phytocoenogenesis [Boyarina 2022]. And, as noted above, the increase of the number of
plant fossil assemblages in more common deltaic-fluvial deposits in the upper part of the Kalynovian
(Troyitskian) shows that the lycopsid-pteridosperm communities of the order Subsigillario-Odontop-
teridetalia schlotheimii of deltaic plains had become more spread than calamitalean-fern communities
of coastal lowlands in the late Kalynovian (Troyitskian) time.

The vegetation of seasonally dry environments was represented by cordaitean-pteridosperm and
conifer woodlands in river valleys. The reconstructed cordaitean-pteridosperm communities of river
valleys demonstrate the same floristic composition as in the Toretskian. The single remains of the
pteridosperms Barthelopteris germarii (Giebel) Zodrow et Cleal and Taeniopteris gigantea Schenk
mentioned from the upper Toretskian and Kalynovian deposits [Shchegolev 1975], which were not
included in diagnostic species, testify only to the few increased species diversities from the end of the
Toretskian without the change of the phytocoenotic properties of species. And so, the seasonally dry
woodlands of river valleys are assigned to the same order Cordaito-Odontopteridetalia subcrenulatae,
as in the Toretskian time. The conifer communities of river valley slopes were identified to the new
order Otovicietalia hypnoidis with a poorer species composition than in the Toretskian.

Consequently, in the Kalynovian time the wetland lycopsid-pteridosperm-dominated forests of
deltaic plains and the wetland fern-dominated forests of coastal lowlands were widespread, while
the seasonally dry cordaitalean-pteridosperm and conifer woodlands of river valleys were less repre-
sented in vegetation cover as in the Toretskian time.

3. The middle Gzhelian (Luganskian) vegetation

3.1. Environmental and palaeophytocoenotic interpretations

The Luganskian plant-bearing strata are composed of deposits belonging to four facies associa-
tions as in the Toretskian and Kalynovian, i.e. nearshore-marine/coastal lacustrine, coastal lagoonal/
deltaic, deltaic-fluvial, and fluvial (Fig. 4). The same facies associations have their specifics. The Lu-
ganskian section is characterised by the continued reduction of nearshore-marine/coastal lacustrine
facies and the predominance of deltaic-fluvial and fluvial facies that indicate the greater role of river
environments in landscape. The differences are also observed in the distribution of plant fossils. Thus,
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Fig. 4. Syntaxonomic composition and reconstruction of the middle Gzhelian (Luganskian) vegetation cover
of the Donets Basin: (A) stratigraphic position and facial confinement of the phytooryctocoenoses, on the
basis of which the plant associations were identified (association numbers in parentheses); (B) diagrammatic
representation of the distribution of plant communities at the rank of orders of different landscape types (order
numbers in a circle).
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the plant fossil assemblages were found only in the lower part of the Luganskian, to the P2 lime-
stone. And besides, the plant remains are reduced in the deposits of the first two facies associations
and abundant in the deposits of deltaic-fluvial and fluvial facies. The single plant remains in coastal
lacustrine and deltaic facies testify to the reduction of wetland calamitalean-fern forests on coastal
lowlands and pteridosperm-fern-calamitalean forests of deltaic plains in the Luganskian time. But at
the same time, the fairly common plant fossil assemblages in deltaic-fluvial and fluvial facies contain
the numerous callipterid pteridosperms together with other pteridosperms, cordaitaleans and coni-
fers. Hence, we may conclude that the pteridosperm communities of floodplains, which were recon-
structed on the basis of three phytooryctocoenoses with the large number of callipterid pteridosperm
remains in lacustrine-floodplain deposits, as well as the cordaitean-pteridosperm communities of
river levees and river valley slopes, which were determined on the basis of four phytooryctocoenoses
from sandstone and siltstone floodplain strata, were predominant within river valleys. Based on plant
fossils from two phytooryctocoenoses in lacustrine deposits within fluvial strata, the pteridosperm-
fern communities of the shores of floodplain lakes were identified. The plant association of the conifer
communities on river valley slopes was reconstructed on the basis of three phytooryctocoenoses from
siltstone floodplain deposits. These plant fossil assemblages testify to an increasing role of the season-
ally dry woodlands, including pteridosperm and conifer communities of floodplains and river valley
slopes in the Luganskian vegetation cover.

3.2. Prodromus and diagnostic species of palaeosyntaxa of the Luganskian
vegetation

Class Sphenophyllo-Calamitetea Boyarina 2023

Thickets of semi-aquatic sphenopsids growing in water bodies within coastal lowlands and deltaic
plains.

Diagnostic species: Annularia ex gr. stellata, Asterophyllites equisetiformis, Calamites cistii, C. su-
ckowii, Sphenophyllum longifolium, and S. oblongifolium.

Order Sphenophyllo oblongifolii-Calamitetalia suckowii Boyarina 2023

Sphenophyllalean and calamitalean thickets of water bodies within coastal lowlands and delta
plains.

Diagnostic species: D.s. Ord. = D.s. CL

Alliance Sphenophyllo oblongifolii-Calamition suckowii Boyarina 2023

Sphenophyllalean-calamitalean communities of the shallow parts of coastal lakes and lakes within
deltaic plains.

Diagnostic species: D.s. All. = D.s. Ord.

Association Sphenophyllo oblongifolii-Calamitetum suckowii

Shchogolev et Boyarina 2023

Diagnostic species: Annularia ex gr. stellata, Asterophyllites equisetiformis, Calamites cistii, C. su-
ckowii, Sphenophyllum longifolium, and S. oblongifolium.

Class Calamito-Marattietea Boyarina 2023

Tropical wetland woodlands on coastal lowlands with marattialean tree ferns and calamitaleans.

Diagnostic species: Calamites sp., Cyathocarpus daubreei, ‘Pecopteris’ jongmansii, ‘Pecopteris’
martinezii, ‘Pecopteris’ monyi, ‘Pecopteris’ oreopteridia, and Sphenopteris fayolii-mathetii.

Order Calamito-‘Pecopteridetalia’ jongmansii Boyarina 2023

Woodlands with calamitaleans and marattialean tree ferns on coastal lowlands.

Diagnostic species: Calamites sp., Cyathocarpus daubreei, ‘Pecopteris’ jongmansii, ‘Pecopteris’
martinezii, ‘Pecopteris’ monyi, Pecopteris’ oreopteridia, Sphenopteris cf. castelli, and S. fayolii-mathetii.

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2024 « Tom 26 61



Alliance Calamito-‘Pecopteridion’ jongmansii Boyarina 2023
Calamitalean-fern communities on lake shores within coastal lowlands.
Diagnostic species: D.s. All. = D.s. Ord.

Association Calamito-‘Pecopteridetum’ jongmansii Boyarina et Shchogolev 2023

Diagnostic species: Calamites sp., Cyathocarpus daubreei, ‘Pecopteris’ jongmansii, ‘Pecopteris’ mar-
tinezii, ‘Pecopteris’ monyi, ‘Pecopteris’ oreopteridia, Sphenopteris cf. castelli, and S. fayolii-mathetii.

Class Neuropterido-Marattietea Boyarina 2023

Tropical wetland woodlands on deltaic plains with marattialean tree ferns and pteridosperm
shrubs.

Diagnostic species: Neuropteris crassinervis, Neurodontopteris auriculata, and ‘Pecopteris’ arcuata.

Order Neuropterido crassinervis-‘Pecopteridetalia’ arcuatae Boyarina 2023

Woodlands with tree ferns, calamitaleans, and pteridosperm shrubs on deltaic plains.

Diagnostic species: Calamites suckowii, Calamites sp., Neuropteris crassinervis, Neurodontopteris
auriculata, and ‘Pecopteris’ arcuata.

Alliance Neuropterido crassinervis-‘Pecopteridion’ arcuatae Boyarina 2023
Pteridosperm-fern-calamitalean communities of deltaic plains.
Diagnostic species: D.s. All. = D.s. Ord.

Association Neuropterido crassinervis-‘Pecopteridetum’ arcuatae

Shchogolev et Boyarina 2023

Diagnostic species: Calamites suckowii, Calamites sp., Neuropteris crassinervis, Neurodontopteris
auriculata, and ‘Pecopteris’ arcuata.

Class Peltaspermetea Boyarina 2023

Tropical seasonally dry woodlands in river valleys with pteridosperm scrubs and tree ferns.

Diagnostic species: Autunia conferta, A. naumannii, Cordaites sp., Culmitzschia frondosa Di-
chophyllum cuneatum, D. flabelliferum, Lodevia luganica, L. nicklesii, L. suberosa, Neurocallipteris
planchardii, Neurodontopteris auriculata, Odontopteris brardii, O. lingulata, O. schlotheimii, O. sub-
crenulata, Otovicia hypnoides, ‘Pecopteris’ bredovii, Polymorphopteris subelegans, Raminervia mariop-
teroides, Sphenocallipteris scythica, and Sphenopteris fayolii.

Order Autunietalia conferto-naumannii Boyarina 2023

Pteridosperm scrubs with a predominance of peltaspermalen pteridosperms and the woodlands
of tree ferns and arborescent cordaitaleans in river valleys.

Diagnostic species: D.s. Ord. = D.s. CL

Alliance Lodevio nicklesii-Autunion naumannii Boyarina 2023

Pteridosperm communities of floodplains.

Diagnostic species: Autunia conferta, A. naumannii, Dichophyllum cuneatum, Lodevia luganica,
L. nicklesii, L. suberosa, Neurocallipteris planchardii, Neurodontopteris auriculata, Odontopteris lingu-
lata, O. subcrenulata, and Polymorphopteris subelegans.

Association Lodevio nicklesii-Autunietum naumannii Boyarina et Shchogolev 2023

Diagnostic species: Autunia conferta, A. naumannii, Dichophyllum cuneatum, Lodevia luganica,
L. nicklesii, L. suberosa, Neurocallipteris planchardii, Neurodontopteris auriculata, Odontopteris lingu-
lata, O. subcrenulata, and Polymorphopteris subelegans.

Alliance ‘Pecopterido’ bredovii-Raminervion mariopteroidis Boyarina 2023

Pteridosperm-fern communities of lake shores within floodplains.

Diagnostic species: ‘Pecopteris’ bredovii, Raminervia mariopteroides, and Sphenopteris fayolii.

Association ‘Pecopterido’ bredovii-Raminervietum mariopteroidis Boyarina 2023

Diagnostic species: Asterophyllites equisetiformis, Pecopteris’ bredovii, Raminervia mariopteroi-
des, and Sphenopteris fayolii.
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Alliance Lodevio suberosae-Odontopteridion subcrenulatae Boyarina 2023

Cordaitean-pteridosperm communities of levees and river valley slopes.

Diagnostic species: Autunia conferta, A. naumannii, Cordaites sp., Culmitzschia frondosa Di-
chophyllum cuneatum, D. flabelliferum, Lodevia luganica, L. nicklesii, L. suberosa, Neurocallipteris cf.
planchardii, Neurodontopteris auriculata, Odontopteris brardii, O. schlotheimii, Odontopteris subcrenu-
lata, Otovicia hypnoides, and Sphenocallipteris scythica.

Association Lodevio suberosae-Odontopteridetum subcrenulatae

Boyarina et Shchogolev 2023

Diagnostic species: Autunia conferta, A. naumannii, Calamites cistii, C. suckowii, Cordaites sp.,
Culmitzschia frondosa Dichophyllum cuneatum, D. flabelliferum, Lodevia luganica, L. nicklesii, L. sube-
rosa, Neurocallipteris cf. planchardii, Neurodontopteris auriculata, Odontopteris brardii, O. schlotheimii,
Odontopteris subcrenulata, Otovicia hypnoides, Pecopteris’ cf. platonii, and Sphenocallipteris scythica.

Class Walchietea Boyarina 2023

Tropical seasonally dry woodlands in river valleys with conifers.

Diagnostic species: Culmitzchia frondosa, Otovicia hypnoides, Samarospermum moravicum, and
Walchia piniformis.

Order Culmitzchietalia frondosae Boyarina 2023

Walchian conifer woodlands of river valleys.

Diagnostic species: Culmitzchia frondosa, Otovicia hypnoides, Samaropsis bachmutiensis, S. spi-
nifera, and Samarospermum moravicum.

Alliance Culmitzchion frondosae Boyarina 2023
Conifer communities of river valley slopes.
Diagnostic species: D.s. All. = D.s. Ord.

Association Culmitzchietum frondosae Boyarina 2023
Diagnostic species: Culmitzchia frondosa, Otovicia hypnoides, Samaropsis bachmutiensis, S. spi-
nifera, and Samarospermum moravicum.

3.3. Composition and phytocoenogenesis of the Luganskian vegetation

The Luganskian vegetation of the Donets Basin consisted of the semi-aquatic sphenopsid thickets
and the woodlands of wetland and seasonally dry habitats that were assigned to five classes, three of
which are new (see: Fig. 4). The foregoing prodromus reflects the transformation of vegetation cover
as a whole. The main changes were the appearance of wetland woodlands on coastal lowlands and
deltaic plains as well as seasonally dry peltaspermalen pteridosperm-dominated woodlands in river
valleys.

The semi-aquatic vegetation of lake shores in the Luganskian time was characterised by a small re-
duction in species richness of the same order Sphenophyllo oblongifolii-Calamitetalia suckowii in the
composition of the same class Sphenophyllo-Calamitetea as in the Toretskian and Kalynovian times.

The vegetation changes of coastal lowlands and deltaic plains, which started back in the end of
the Kalynovian, were manifested in the decrease of the species diversity and species abundance of
wetland forests in the beginning of the Luganskian as evidenced by sporadic fossil assemblages with
rare plant remains. The decrease of the species diversity of wetland forests was accompanied by the
structure simplification and dominant substitution of the plant communities on coastal lowlands and
deltaic plains, reflecting the regressive development of palaeophytocoenoses, that led to the trans-
formation of wetland forests to wetland woodlands and the formation of new communities accord-
ing to the substitutionary regressive model of phytocoenogenesis [Boyarina 2022]. The significantly
reduced wetland forests on coastal lowlands of the class Marattietea were replaced by the wetland
woodlands that were recognised as the new class Calamito-Marattietea with the order Calamito-
‘Pecopteridetalia’ jongmansii. The plant communities of this order were characterised by the decreased
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species diversity. And in so doing, the main role in the communities became to belong to the ferns
with small pinnules (Cyathocarpus arboreus, Pecopteris’ jongmansii Wagner, ‘Pecopteris’ martinezii
Stockmans et Williere, ‘Pecopteris’ monyi Zeiller) and the ferns, which had the pinnules with fine hairs
on its surface (Cyathocarpus daubreei (Zeiller) De Stefani). The changed vegetation of deltaic plains
constituted of the calamitalen-fern woodlands with pteridosperm shrubs of the order Neuropterido
crassinervis-Pecopteridetalia’ arcuatae with the one alliance Neuropterido crassinervis—Pecopteridion’
arcuatae in the composition of the new class Neuropterido-Marattietea.

The seasonally dry vegetation of fluvial landscapes during the Luganskian time became wide-
spread and had high species richness, as indicated by the numerous plant fossil assemblages with a
rich floristic composition in floodplain and floodplain-lacustrine deposits. The vegetation cover of
river valleys consisted of peltaspermalean pteridosperm scrubs with the woodlands of tree ferns and
arborescent cordaitaleans of the new class Peltaspermetea including the order Autunietalia conferto-
naumannii with three alliances. The communities of the alliance Lodevio nicklesii-Autunion nauman-
nii occupied floodplains. They were dominated by the pteridosperms with the foliage of Autunia
naumannii (Gutbier) Kerp, A. conferta (Sternberg) Kerp, Lodevia nicklesii (Zeiller) Haubold et Kerp,
and L. luganica (Boyarina et Shchegolev) Boyarina. The plant communities of the shores of floodplain
lakes belong to the alliance ‘Pecopterido’ bredovii-Raminervion mariopteroidis. These communities
included the pteridosperms with the callipterid foliage of Raminervia mariopteroides Boyarina and
the ferns with the foliage of ‘Pecopteris’ bredovii, Sphenopteris fayolii Zeiller. The alliance Lodevio
suberosae-Odontopteridion subcrenulatae unites the communities of peltaspermalean and medullo-
salean pteridosperms and cordaitaleans, which inhabited river levees and river valley slopes. The ap-
pearance of evolutionary new peltaspermalean pteridosperms in the conditions of the expansion of
fluvial landscapes reflects the progressive development and formation of palacophytocoenoses under
the evolutionary progressive model of phytocoenogenesis [Boyarina 2022]. The conifer communities
were identified as the coniferous woodlands of the order Culmitzschietalia frondosae, growing on
river valley slopes and interfluves.

The Luganskian vegetation cover was overall characterised by the transformation of wetland for-
ests to wetland woodlands on coastal lowlands and deltaic plains as well as the widespreading of
seasonally dry pteridosperm scrubs with a predominance of peltaspermalen pteridosperms in river
valleys.

4. The late Gzhelian (Vyskrivkian) vegetation
4.1. Environmental and palaeophytocoenotic interpretations

The Vyskrivkian plant-bearing strata relate to two facies associations, namely nearshore-marine/
coastal lacustrine (grey beds) and coastal lagoonal/lacustrine (red beds) (Fig. 5). The phytooryctocoe-
noses mainly occur in the lower part of the Vyskrivkian, to the Q4 carbonate interbed. The plant fossil
assemblages of seven phytooryctocoenoses, which were found in both grey coastal lacustrine and
red lagoonal/lacustrine facies, were assigned to the plant association of semi-aquatic sphenophyll-
calamitalean communities of the shallow parts of lagoons and coastal lakes. Six phytooryctocoenoses
including the plant fossil assemblages with calamitaleans, ferns and pteridosperms were found in
grey lacustrine deposits occasionally with carbonate beds (nearshore-marine/coastal lacustrine facies
association).

These plant fossils were used for reconstruction of the calamitalean-fern communities (four as-
semblages) and pteridosperm-fern communities (two assemblages) of coastal lowlands. The red la-
goonal/lacustrine facies bear the rare fern, pteridosperm and conifer remains that indicate the sea-
sonally dry vegetation of lagoon coasts, including pteridosperm-fern communities and conifer com-
munities. The plant association of pteridosperm-fern communities of the shores of lagoons and lakes
was determined on the basis of five phytooryctocoenoses from lagoonal and lacustrine deposits. The
phytooryctocoenosis, containing the fragment of a coniferous branch in the brownish-red sandstone
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Fig. 5. Syntaxonomic composition and reconstruction of the late Gzhelian (Vyskrivkian) vegetation cover
of the Donets Basin: (A) stratigraphic position and facial confinement of the phytooryctocoenoses, on the
basis of which the plant associations were identified (association numbers in parentheses); (B) diagrammatic
representation of the distribution of plant communities at the rank of orders of different landscape types (order
numbers in a circle).

Puc. 5. CHHTaKCOHOMIYHMII CK/IAJ] Ta peKOHCTPYKLisA POCTMHHOTO ITOKpUBY [JoHebKoro 6aceiiHy B Mi3HbOI-
JKeIbChKIMIT (BMCKpiBChKMIT) Yac: (A) cTparurpadivHe Iono>keHHA Ta (alliajbHa HaJeXHICTh GiTOOPUKTO-
IIeHO3{B, Ha OCHOBI SIKMX BCTAHOBJIEHI POC/IMHHI acoraril (HoMepa acowjariit B gy>xkax); (B) cxemarndne
300pa’keHH IOMMPEeHH POCIMHHNX YIPYIOBaHb B paH3i MOPAMNKIB pisHMX TMUMIB MaHAmAPTY (HOMepa Io-
PAAKIB B Ko7i).
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bed within red lacustrine/lagoonal deposits, testifies to growth of conifer communities on coastal
levees. All above-mentioned phytooryctocoenoses with rare plant fossils point to the spread of the
low-density vegetation (woodlands) within coastal lowlands and lagoon coasts.

4.2. Prodromus and diagnostic species of palaeosyntaxa of the Vyskrivkian
vegetation

Class Sphenophyllo-Calamitetea Boyarina 2023

Thickets of semi-aquatic sphenopsids growing in water bodies within coastal lowlands.

Diagnostic species: Asterophyllites equisetiformis, Calamites carinatus, C. cistii, C. crookensis,
C. multiramus, C. paleaceus, C. vandergrachtii, Lilpopia raciborskii, and Sphenophyllum verticillatum.

Order Lilpopio raciborskii-Calamitetalia cistii Boyarina 2023
Sphenophyllalean and calamitalean thickets growing in water bodies within coastal lowlands.
Diagnostic species: D.s. Ord. = D.s. CL

Alliance Lilpopio raciborskii-Calamition cistii Boyarina 2023
Sphenophyllalean-calamitalean communities of the shallow parts of lagoons and coastal lakes.
Diagnostic species: D.s. All. = D.s. Ord.

Association Lilpopio raciborskii-Calamitetum cistii Boyarina 2023
Diagnostic species: Asterophyllites equisetiformis, Calamites carinatus, C. cistii, C. crookensis,
C. multiramus, C. paleaceus, C. vandergrachtii, Lilpopia raciborskii, and Sphenophyllum verticillatum.

Class Odontopterido-Marattietea Boyarina 2023

Tropical wetland woodlands on coastal lowlands with marattialean tree ferns and pteridosperm
shrubs.

Diagnostic species: Asterophyllites equisetiformis, Barthelopteris germarii, Calamites carinatus,
C. cistii, C. crookensis, C. multiramus, C. paleaceus, C. vandergrachtii, Cyathocarpus arboreus, C. dau-
breei, C. hemitelioides, Diplazites unitus, Nemejcopteris feminaeformis, Pecopteris plumosa, ‘Pecopteris’
bredovii, Pecopteris’ jongmansii, ‘Pecopteris’ martinezi, Pecopteris’ monyi, ‘Pecopteris’ obliquenervis,
‘Pecopteris’ potoniei, ‘Pecopteris’ truncata, ‘Pecopteris’ cf. viannae, Polymorphopteris subelegans, Odon-
topteris schlotheimii, O. subcrenulata, and Sphenopteris cf. fayolii.

Order Odontopterido schlotheimii-Cyathocarpetalia daubreei Boyarina 2023

Woodlands dominated by marattialean tree ferns with subordinate calamitaleans and pterido-
sperm shrubs on coastal lowlands.

Diagnostic species: D.s. Ord. = D.s. Cl.

Alliance Calamito-Cyathocarpion daubreei Boyarina 2023

Calamitalean-fern communities of lake shores within coastal lowlands.

Diagnostic species: Asterophyllites equisetiformis, Calamites carinatus, C. crookensis, C. multira-
mus, C. vandergrachtii, Cyathocarpus arboreus, C. daubreei, C. hemitelioides, Diplazites unitus, Pecop-
teris plumosa, ‘Pecopteris’ bredovii, ‘Pecopteris’ jongmansii, ‘Pecopteris’ martinezi, ‘Pecopteris’ oblique-
nervis, ‘Pecopteris’ potoniei, ‘Pecopteris’ truncata, ‘Pecopteris’ cf. viannae, and Sphenopteris cf. fayolii.

Association Calamito crookensis-Cyathocarpetum daubreei Boyarina 2023

Diagnostic species: Asterophyllites equisetiformis, Calamites carinatus, C. crookensis, C. multira-
mus, C. vandergrachtii, Cyathocarpus arboreus, C. daubreei, C. hemitelioides, Diplazites unitus, Pecop-
teris plumosa, ‘Pecopteris’ bredovii, ‘Pecopteris’ jongmansii, ‘Pecopteris’ martinezi, ‘Pecopteris’ oblique-
nervis, ‘Pecopteris’ potoniei, ‘Pecopteris’ truncata, ‘Pecopteris’ cf. viannae, and Sphenopteris cf. fayolii.

Alliance Odontopterido schlotheimii-‘Pecopteridion’ bredovii Boyarina 2023

Pteridosperm-fern communities of coastal lowlands.

Diagnostic species: Calamites cistii, C. paleaceus, Barthelopteris germarii, Nemejcopteris femi-
naeformis, Odontopteris schlotheimii, O. subcrenulata, ‘Pecopteris’ bredovii, ‘Pecopteris’ monyi, and
Polymorphopteris subelegans.
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Association Odontopterido schlotheimii-‘Pecopteridetum’ bredovii Boyarina 2023

Diagnostic species: Calamites cistii, C. paleaceus, Barthelopteris germarii, Nemejcopteris femi-
naeformis, Odontopteris schlotheimii, O. subcrenulata, ‘Pecopteris’ bredovii, ‘Pecopteris’ monyi, and
Polymorphopteris subelegans.

Class Lyginopteridio-Marattietea Boyarina 2023

Tropical seasonally dry woodlands on lagoon coasts with marattialean tree ferns and pterido-
sperm shrubs.

Diagnostic species: Cyathocarpus arboreus, C. daubreei, ‘Pecopteris’ cf. bioti, ‘Pecopteris’ jong-
mansii, Polymorphopteris subelegans, Sphenocallipteris scythica, and Sphenopteridium germanicum.

Order Sphenopteridio germanici-Cyathocarpetalia daubreei Boyarina 2023
Woodlands of marattialean tree ferns with lyginopterid pteridosperm shrubs on lagoon coasts.
Diagnostic species: D.s. Ord. = D.s. CL

Alliance Sphenopteridio germanici-Cyathocarpion daubreei Boyarina 2023
Fern-pteridosperm communities of the shores of lagoons and lakes.
Diagnostic species: D.s. All. = D.s. Ord.

Association Sphenopteridio germanici-Cyathocarpetum daubreei Boyarina 2023

Diagnostic species: Calamites sp., Cyathocarpus arboreus, C. daubreei, ‘Pecopteris’ cf. bioti, ‘Peco-
pteris’ jongmansii, Polymorphopteris subelegans, Sphenocallipteris scythica, and Sphenopteridium ger-
manicum.

Class Walchietea Boyarina 2023
Tropical seasonally dry woodlands on coastal levees with conifers.
Diagnostic species: Culmitzchietum mucronata.

Order Culmitzchietalia mucronatae Boyarina 2023
Walchian conifer woodlands of coastal levees.
Diagnostic species: D.s. Ord. = D.s. Cl.

Alliance Culmitzchion mucronatae Boyarina 2023
Conifer communities of coastal levees.
Diagnostic species: D.s. All. = D.s. Ord.

Association Culmitzchietum mucronatae Boyarina 2023
Diagnostic species: Culmitzchietum mucronata.

4.3. Composition and phytocoenogenesis of the Vyskrivkian vegetation

The Vyskrivkian vegetation of the Donets Basin was comprised of semi-aquatic sphenopsid thick-
ets, wetland and seasonally dry woodlands as in the Luganskian time, but with a slightly different
floristic composition and other dominants (see: Fig. 5). The Vyskrivkian plant communities were
assigned to four classes, two of which are new, and four new orders. The semi-aquatic sphenopsids
of water bodies belong to the order Lilpopio raciborskii-Calamitetalia cistii of the class Sphenophyllo-
Calamitetea. The sphenopsid thickets grew in the shallow parts of lagoons and coastal lakes. The wet-
land woodland communities of coastal lowlands with a relatively rich species composition were as-
signed to the class Odontopterido-Marattietea with the order Odontopterido schlotheimii-Cyathocar-
petalia daubreei and two alliances. The calamitalean-fern communities of the alliance Calamito-Cy-
athocarpion daubreei inhabited lake shores. These communities included the ferns of a diverse species
composition, among which the ferns with the foliage of Cyathocarpus daubreei (Zeiller) De Stefani
were dominated. The pteridosperm-fern communities of the alliance Odontopterido schlotheimii-
‘Pecopteridetum’ bredovii with a not very diverse species composition grew within coastal lowlands.
Seasonally dry vegetation consisted of the woodlands of two classes. The fern woodlands with pteri-
dosperm shrubs of the order Sphenopteridio germanici-Cyathocarpetalia daubreei in the composition

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2024 « Tom 26 67



of the class Lyginopteridio-Marattietea grew on the shores of lakes and lagoons within lagoon coasts.
The ferns with the foliage of Cyathocarpus daubreei were more common than others. The coniferous
woodlands of the order Culmitzchietalia mucronatae occupied, apparently, coastal levees and raised
areas within lagoon coasts with better-drained substrates.

The mentioned new wetland and seasonally dry woodland communities developed in the condi-
tions of the expansion of coastal lowlands and lagoon coasts with lakes along with the reduction of
deltaic plains and river valleys. These environmental changes were accompanied by the migration of
plants from decreasing to expanding landscape types, which led to the progressive development and
formation of the new communities according to the migration progressive model of phytocoenogen-
esis [Boyarina 2022].

Vegetation dynamics and its connection with glacio-eustatic changes

The vegetation dynamics of the Donets Basin during the Late Pennsylvanian is traced in the devel-
opment of two biomes, i.e. wetland forest and woodland biome and seasonally dry woodland biome.
The features of the spreading of wetland and seasonally dry vegetation were related with the land-
scape and climatic changes that will be considered in context of glacio-eustatic sea level fluctuations,
namely the changes of a relative sea level in the Donets Basin [Eros et al. 2012] during the glacial and
interglacial intervals of the Late Paleozoic Ice Age [Fielding et al. 2008; Montafiez & Poulsen 2013;
Montafez 2022] (Fig. 6).

The formation of the Late Pennsylvanian vegetation cover in the Donets Basin occurred after the
decline and loss of the wetland mixed lycopsid-dominated forests with tree ferns and pteridosperms
in the latest Moscovian and the earliest Kasimovian. This time interval is compared with the end
of the late Moscovian interglacial and earliest Kasimovian glacial intervals, the latter from which is
mainly justified by the relative drop in sea levels [Montafiez 2022]. In the Donets Basin, this glaciation
corresponds to the long-term period of a relatively stable lower sea level in the late Lomovatkian (see
Fig. 6) [Eros et al. 2012; Montaiez 2022]. It should be noted that the upper part of the Lomovatkian
regional stage was included in the Moscovian Stage by faunal and floral data [Poletaev et al. 2011]
without considering the radio-isotopically calibrated age of the Moscovian-Kasimovian boundary
[Davydov et al. 2010]. The floral changes of the Moscovian-Kasimovian (Westphalian-Stephanian)
transition were identified by the disappearance of the most Westphalian flora as well as the appear-
ance and distribution of the few Stephanian-age pteridosperms (Neuropteris ovata, Odontopteris can-
tabrica Wagner, O. reichiana Gutbier) and ferns (Cyathocarpus ex gr. arboreus (Sternberg) Weiss,
C. cyatheus (Brongniart) Mosbrugger, C. hemitelioides) in coal-bearing deposits, i.e. at the base the
mgy coal seam below the N, limestone, at the base of the 7, coal seam below the N, limestone, and at
the base of the n; coal seam below the N, limestones [Fisunenko 1975, 1991, 2000]. The plant fossil
assemblages occurring in lacustrine deposits in the lower part of the Toretskian regional stage (above
the n;! coal seam) already consist mostly of the characteristic taxa of the Stephanian flora [Shchegolev
1975].

The development of the Late Pennsylvanian (Stephanian) flora and vegetation of the Donets Ba-
sin will be regarded using the syntaxonomic composition of the Kasimovian and Gzhelian vegeta-
tion cover [Boyarina 2023]. The sequential reorganisations of the plant communities of wetland and
seasonally dry habitats were generalised to the scheme and models of phytocoenogenesis [Boyarina
2022] (Fig. 7).

In the Kasimovian and early Gzhelian times, wetland forests were common within coastal low-
lands and deltaic plains. The distinguishing features of the forests of deltaic plains from the forests
of coastal lowlands were the presence of subsigillarian lycopsids and a greater diversity of pterido-
sperms. The wetland marattialean fern-dominated forests of the class Marattietea on coastal lowlands
were represented the different orders, namely calamitalean-fern and fern-pteridosperm forests of the
order Neuropterido ovatae-Crenulopteridetalia lamurianae in the Kasimovian and calamitalean-fern
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Fig. 6. Relationship among the processes of phytocoenogenesis of the Donets Basin vegetation and glacio-
eustatic sea-level changes during the Late Pennsylvanian glacial and interglacial intervals.

Puc. 6. Bignomennsa Mix npouecamn itoleHoreHe3sy pocaMHHOCTI JJoHeIbKoro 6aceiiHy Ta IVIAIi0-eBCTa-
TUYHMMM 3MiHaMJ PiBHA MOP:A BIPOJOBX IIi3HbOIIEHCU/IbBAHCHKYX ITIALia/IbHMX Ta iHTepI/IALiaIbHUX iHTep-
BaJIiB.

forests of the order Calamito suckowii-Cyathocarpetalia densifoliae in the early Gzhelian. The early
Gzhelian vegetation cover differed, firstly, the disappearance of dominants of the Kasimovian wet-
land forests—ferns Crenulopteris lamuriana and pteridosperms Neuropteris ovata, and secondly, the
expanded species composition of ferns and the change of dominant ferns. The wetland subsigillarian
lycopsid-marattialean fern-pteridosperm forests on deltaic plains were represented different orders
and classes too. The Kasimovian lycopsid-fern-dominated forests of the class Sigillario-Marattietea
with the order Subsigillario-Acithecetalia polymorphae were replaced by the early Gzhelian lycopsid-
pteridosperm and calamitean-fern forests of the class Sigillario-Odontopteridetea with the order Sub-
sigillario-Odontopteridetalia schlotheimii. The latter differed in the greater species composition of
ferns and pteridosperms as well as their dominants.
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Fig. 7. Dynamics of the Late Pennsylvanian vegetation cover of the Donets Basin presented by the scheme and
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Puc. 7. [Junamika misHbOIIEHCHIBBAHCHKOTO POCTIMHHOTO MOKPUBY JJOHEI[bKOTO OaceliHy, sSKa MpefCcTaBlIeHa
cxeMo1o Ta Mofieniimu dirorenorenesy: sosnori micu (WFL) Ta pigkonices (WWI) npubepe>xHux HU30BUH, BO-
nori micu (WFp) Ta pigxomicca (WWp) menbToBUX piBHMH, Ce30HHO-CYXi pifkomicca piukoBux gomus (SWv)
Ta IAryHHUX y36epex (SWc).

70 GEO&BIO » 2024 « vol. 26 p-ISSN 2617-6157 e-ISSN 2617-6165



The formation and spread of the wetland forest communities occurred in the long-term periods
of relatively stable higher and lower sea levels [Eros et al. 2012] that were associated with the late
Kasimovian through early-mid-Gzhelian interglacial interval and the late Gzhelian glacial interval
[Montafiez 2022] (see: Fig. 6). The rich wetland vegetation of coastal lowlands was especially wide-
spread in the late Kasimovian (Svitlanovian), as evidenced by the large number of plant assemblages
in the Svitlanovian lacustrine deposits, a spreading of which was associated with the intermediate-
scale cycle at number 6 of Stage VI (sea-level stage) during a relatively stable higher sea level [Eros et
al. 2012] (see: Figs. 2, 6). This intermediate-scale cycle includes a series of onlap-offlap events (cy-
clothems), i.e. frequent sea level fluctuations, resulting in the spread of coastal lowlands with a humid
climate. The wide distribution of the wetland flora of such environments occurred in the early phases
of transgressions from middle to late lowstand within an each glacial-interglacial (onlap-offlap after
Eros et al. 2012) cycle [DiMichele 2014].

In contrast, the phytooryctocoenoses in deltaic deposits are more common in the lower Gzhelian
(Troitskian) deposits that related with the period of a relative sea level drop (interval between the
P,-P; limestones) and the long-term period of relatively stable lower sea level (Stage VII) [Eros et al.
2012] (see: Figs. 3, 6). This leads to the following conclusions. The predomination of wetland forests
of coastal lowlands in the vegetation cover took place in the late Kasimovian in the conditions of
the long-term period of a relatively stable higher sea level during the first half of the late Kasimov-
ian-early-mid-Gzhelian interglacial interval. While the wetland forests of deltaic plains became more
spread in the early Gzhelian within the long-term period of a relative sea level drop in the end of the
late Kasimovian—early-mid-Gzhelian interglacial interval and in the long-term period of a relatively
stable lower sea level during the start of the late Gzhelian glacial interval. The latter is considered as
the beginning of the late Paleozoic glaciation [Montafiez 2022].

In the beginning of the middle Gzhelian (Luganskian), the wetland forests on coastal lowlands and
deltaic plains were replaced by wetland woodlands that continued to grow on coastal lowlands in the
late Gzhelian (Vyskrivkian). The loss of wetland forests from vegetation cover and the appearance of
wetland woodlands in the middle Gzhelian (Luganskian) occurred in the condition of the reduction
of coastal lowlands and deltaic plains that is indicated by decreasing nearshore-marine/coastal lacus-
trine and coastal lagoonal/deltaic facies while increasing fluvial deposits (see: Fig. 4).

According to the syntaxonomic composition of the middle and late Gzhelian vegetation cover,
the wetland calamitalean-fern woodlands of the order Calamito-‘Pecopteridetalia’ jongmansii in
composition of the class Calamito-Marattietea, which grew on coastal lowlands in the middle Gzhe-
lian, were replaced by the calamitalean-fern-pteridosperm woodlands of the order Odontopterido
schlotheimii-Cyathocarpetalia daubreei of the class Odontopterido—Marattietea in the late Gzhelian.
The differences of the late Gzhelian order consisted in the increase in the taxonomical composition
of palaeophytocoenoses due to plant migrations from deltaic plains [Boyarina 2022]. As a result of
migration, the composition of the late Gzhelian woodlands had expanded by calamitaleans, ferns and
pteridosperms. The middle Gzhelian woodlands on deltaic plains of the class Neuropterido-Marat-
tietea with the order Neuropterido crassinervis—‘Pecopteridetalia’ arcuatae experienced the regressive
development that was represented by both the disappearance of some plant species and the migration
of the plants of some species to coastal lowlands, resulting in the loss of deltaic plain woodlands in
the beginning of the late Gzhelian. This phytocoenotic process was caused by the reduction of deltaic
and river landscapes in the late Gzhelian time, as testified by the disappearance of deltaic-fluvial and
fluvial facies (see: Fig. 5).

The seasonally dry woodlands were spread in river valleys from the Kasimovian (Toretskian) un-
til the middle Gzhelian (Luganskian) as well as on lagoon coasts in the late Gzhelian (Vyskrivkian).
The cordaitean-pteridosperm woodlands of river valleys in the Kasimovian and early Gzhelian times
had a similar species composition and belonged to the one class Cordaito-Odontopteridetea with the
same order Cordaito-Odontopteridetalia subcrenulatae. In the middle Gzhelian, the vegetation cover
in river valleys began to consist of predominant peltaspermalen pteridosperm scrubs and the less
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common woodlands with tree ferns and arborescent cordaitaleans of the class Peltaspermetea with
the order Autunietalia conferto-naumannii. The formation of the middle Gzhelian plant communities
took place in the conditions of the wide spreading of river landscapes. In the late Gzhelian time, the
seasonally dry woodlands consisted of tree ferns and pteridosperm shrubs of the class Lyginopteri-
dio—Marattietea with the order Sphenopteridio germanici-Cyathocarpetalia daubreei that were formed
within expanding lagoon coasts against the background of the reduction of river landscapes and the
spreading of temporary or seasonal rivers and streams.

The replacement of wetland forests by woodlands, a dominance of seasonally dry pteridosperm
scrubs and a further vegetation development occurred after the long-term period of relatively stable
lower sea level (Stage VII), in a condition of a continued sea level drop with low-amplitude sea level
oscillations that led to gradual isolation of the Donets epicontinental sea [Gorak & Poletaev 1993;
Poletaev et al. 2011; Borisenko 2014]. The mentioned changes of the middle and late Gzhelian veg-
etation cover also correspond to the trend of increasing equatorial aridity in Euramerica during Late
Pennsylvanian [Tabor & Poulsan 2008; Fielding et al. 2008; Pfefterkorn et al. 2017]. The signs of the
aridization in the Donets Basin are usually considered the lack of coal beds and an increase in the
number of variegated beds, beginning with the Luganskian (above the P.2 limestone), and predomi-
nant red deposits in the upper Gzhelian (Vyskrivkian) [Feofilova 1966; Shchegolev 1975; Poletaev et
al. 2011]. The formation of mentioned new plant communities and the predominance of red beds in
the section were associated with the glacial interval in the end of the Late Pennsylvanian, involving
the apex of late Paleozoic glaciation [Fielding et al. 2008; Isbell et al. 2012; Montanez & Poulsen 2013;
Montanez 2022]. This glacial interval of the late Gzhelian with the palaeo-CO, falls and the greater
value of O,/CO, ratios (700 to 960) [Montaiiez et al. 2007; Richey et al. 2020; Montafiez 2022] was ac-
companied a longer-term trend of drying during the later Pennsylvanian [Cecil et al. 1985; Montafiez
et al. 2007; Peyser et al. 2008]. Thus, specified climatic conditions in the late Gzhelian glacial interval
had caused a declining role of wetland-dominated vegetation and an increasing role of seasonally dry-
dominated vegetation in the Donets Basin in the end of the Late Pennsylvanian.

The considered transformations of vegetation cover, which are expressed by the sequential forma-
tions of new plant communities (phytocoenogenesis) and caused by changing environmental condi-
tions related with glacial-interglacial events, can be identified as the events of the vegetation dynamics.

The following are the main events of vegetation reorganisations and their connection with the long-
term periods of sea level oscillations during glacial-interglacial intervals of the Late Paleozoic Ice Age.

The earliest Kasimovian glacial interval

The long-term period of relatively stable lower sea level (with infrequent sea level fluctuations):
o reduction and subsequent loss of the wetland lycopsid-dominated forests of coastal lowlands

The late Kasimovian-early-mid-Gzhelian interglacial interval

The early phase (Toretskian) of the long-term period of relatively stable higher sea level (with fre-
quent sea level fluctuations):

o formation (evolutionary progressive model of phytocoenogenesis) of wetland marattialean fern-
dominated forests of the order Neuropterido ovatae-Crenulopteridetalia lamurianae on coastal
lowlands

o formation (evolutionary progressive model of phytocoenogenesis) of wetland lycopsid-fern for-
ests of the order Subsigillario-Acithecetalia polymorphae on deltaic plains

The middle phase (Klyuchevian) of the long-term period of relatively stable higher sea level (with
frequent sea level fluctuations):
o formation (evolutionary progressive model of phytocoenogenesis) of wetland marattialean fern-
dominated forests with new dominants of the order Calamito suckowii-Cyathocarpetalia densifo-
liae on coastal lowlands
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o formation (evolutionary progressive model of phytocoenogenesis) of wetland lycopsid-pterido-
sperm and calamitalean-fern forests with new dominants of the order Subsigillario-Odontopteri-
detalia schlotheimii on deltaic plains

The late Gzhelian glacial interval (beginning of late Paleozoic glaciation)

The long-term period of relatively stable lower sea level (with infrequent sea level fluctuations, late
Troitskian):
e reduction of wetland marattialean fern-dominated forests of the order Calamito suckowii-Cy-
athocarpetalia densifoliae on coastal lowlands

o the continued spreading in the start of the period of a relatively stable lower sea level and the sub-
sequent reduction of wetland lycopsid-pteridosperm and calamitalean-fern forests of the order
Subsigillario-Odontopteridetalia schlotheimii on deltaic plains

The long-term period of relatively stable sea level drop (Luganskian):
o transformation of wetland forests to wetland woodlands:

e loss of wetland marattialean fern-dominated forests of the order Calamito suckowii-Cyatho-
carpetalia densifoliae from vegetation cover on coastal lowlands and formation (substitutionary
regressive model of phytocoenogenesis) of wetland calamitalean-fern woodlands of the order
Calamito- Pecopteridetalia’ jongmansii on coastal lowlands

e loss of wetland lycopsid-fern-pteridosperm forests of the order Subsigillario-Odontopteride-
talia schlotheimii on deltaic plains and formation (substitutionary regressive model of phyto-
coenogenesis) of wetland woodlands of the order Neuropterido crassinervis-‘Pecopteridetalia’
arcuatae on deltaic plains

o formation (evolutionary progressive model of phytocoenogenesis) of seasonally dry peltasperma-
len pteridosperm-dominated woodlands of the order Autunietalia conferto-naumannii in river
valleys

The long-term period of relatively stable sea level drop (Vyskrivkian):
e loss of wetland woodlands of the order Neuropterido crassinervis—‘Pecopteridetalia’ arcuatae of
deltaic plains from vegetation cover

o formation (migration progressive model of phytocoenogenesis) of new wetland calamitalean-
fern-pteridosperm woodlands of order Odontopterido schlotheimii-Cyathocarpetalia daubreei on
coastal lowlands

e loss of seasonally dry woodlands of the order Autunietalia conferto-naumannii of river valleys
from vegetation cover

e formation (migration progressive model of phytocoenogenesis) of new seasonally dry pterido-
sperm-fern woodlands of order Sphenopteridio germanici-Cyathocarpetalia daubreei on lagoon
coasts.

As shown above, the specified events of the Late Pennsylvanian vegetation reorganisations were
timed to different glacio-eustatic periods. The formation of new plant communities of wetland for-
ests within coastal lowlands and deltaic plains took place in the long-term period of relatively stable
higher sea level with frequent sea level fluctuations during the interglacial interval. And in doing
so, the frequency of sea level fluctuations was important factor of climatic and landscape dynamics,
causing the formation of new wetland forest communities with new floristic composition according
to evolutionary progressive model of phytocoenogenesis. Whereas the reduction and subsequent loss
of wetland lycopsid-dominated forests in the earliest Kasimovian as well as wetland marattialean
fern-dominated and subsigillarian lycopsid-marattialean fern-pteridosperm forests in the middle
Gzhelian (latest Troitskian and Luganskian) occurred in the long-term periods of relatively stable
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lower sea level with infrequent sea level fluctuations during the two glacial intervals. During the late
Gzhelian glacial interval, the sustained reductions of certain landscape types led to the loss of forest
communities and then woodland communities and the formation of new woodland communities ac-
cording to substitutionary regressive and migration progressive models of phytocoenogenesis. While
the new communities of seasonally dry woodlands, including peltaspermalen pteridosperm shrubs,
were formed according to evolutionary progressive model of phytocoenogenesis in the condition of
the sustained expansion of alluvial plains during the Luganskian sea level drop. The further sea level
drop and increasing drying during the glacial interval in the Vyskrivkian had resulted in the reduc-
tion and loss of seasonally dry vegetation of river valleys.

Conclusions

The dynamics of the Late Pennsylvanian vegetation of the Donets Basin is reflected in the trans-
formations of the vegetation cover, including the sequential formations of the new plant communities
of two biomes, i.e. wetland forests and woodlands as well as seasonally dry woodlands. The reorgan-
isations of plant communities were a result of changing environmental conditions related with the
Late Pennsylvanian glacio-eustatic sea level changes during the Late Paleozoic Ice Age and the Late
Pennsylvanian trend of increasing aridity in Euramerican Pangea.

The wetland forests were presented by the calamitalean-fern and fern-pteridosperm communi-
ties of coastal lowlands and the lycopsid-fern communities of deltaic plains in the Kasimovian, as
well as the calamitalean-fern communities of coastal lowlands and the lycopsid-pteridosperm and
calamitalean-fern communities within deltaic plains in the early Gzhelian. The new communities
of coastal lowlands and deltaic plains were formed according to the evolutionary progressive model
of phytocoenogenesis in the condition of the expansion of coastal lowlands and deltaic plains in the
long-term period of a relatively stable higher sea level with frequent sea level fluctuations during the
late Kasimovian-early-mid-Gzhelian interglacial interval. Wetland forests were replaced by wetland
woodlands in the middle Gzhelian (Luganskian). The transformation of wetland forests to wetland
woodlands according to the substitutionary regressive model of phytocoenogenesis was due to the
reduction of coastal lowland and deltaic environments that was associated with the long-term pe-
riod of a relatively stable sea level drop in the early phase of the late Gzhelian glacial interval. The
wetland woodlands included the calamitalean-fern communities on coastal lowlands and the calam-
italean-fern communities with pteridosperm shrubs on deltaic plains in the middle Gzhelian (Lu-
ganskian) and the fern-calamitalean-pteridosperm communities on coastal lowlands in late Gzhelian
(Vyskrivkian).

The seasonally dry woodlands were presented by the cordaitalean-pteridosperm communities in
river valleys in the Kasimovian and early Gzhelian, the peltaspermalen pteridosperm scrubs with
fern-pteridosperm and cordaitalean-pteridosperm communities in river valleys in the middle Gzhe-
lian, the calamitalean-fern and fern-pteridosperm communities on lagoon coasts in the late Gzhelian,
as well as the coniferous woodlands on river valley slopes in the Kasimovian, early and middle Gzhe-
lian, and the coniferous woodlands on coastal levees in the late Gzhelian. The formation of the new
peltaspermalen pteridosperm-dominated communities in river valleys according to the evolutionary
progressive model of phytocoenogenesis took place in the conditions of the expansion of river envi-
ronments during the Luganskian sea level drop in the early phase of the late Gzhelian glacial interval.
The late Gzhelian wetland and seasonally dry woodlands were formed according to the migration
progressive model of phytocoenogenesis during the continued sea level drop in the late Gzhelian
glacial interval.
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abstract

The macroscopic remains of Carboniferous plants in the Donets
Basin are represented by a variety of preservation types, including
compressions, impressions, casts, as well as permineralised wood
of gymnosperms preserved in alluvial and marine sandstones,
permineralised organs of peat-forming plants in ‘coal balls; etc. In
contrast to other Carboniferous basins of the palaeotropical belt of
Euramerica, the remains of arborescent lycopsid trunks preserved
in situ are very rare in the Donets Basin. To date, only two such
finds have been documented here, namely: a fragment of the Sub-
sigillaria trunk found in the coal-bearing deposits of the Avilovka
Formation (Upper Pennsylvanian) and a fragment of the Sigillaria
trunk with attached rooting organs Stigmaria from the Gorlivka
Formation (Middle Pennsylvanian). The latter trunk is currently
on display at the National Museum of Natural History, National
Academy of Sciences of Ukraine. Stigmaria represents root organs
of several families of tree-like lycopsids, i.e. they are a classic form-
genus. The remains of Stigmaria are among the most common
Carboniferous fossils in the Donets Basin. Tree-like lycopsids,
including representatives of the genera Lepidodendron, Sigillaria,
Lepidophloios, and Asolanus, were among the dominants of wet
forests growing within deltaic and alluvial lowlands, where peats
were common. The taphonomic features of this trunk fragment
indicate that Syringodendron, the preservation type of Sigillaria
axes, may occur not only due to postmortem water transport of
axes, but also due to the destructive effects of aggressive envi-
ronmental agents on the surface layers of the stem, such as wind,
moisture, activity of organisms, etc. The relatively large vertical
angles of branching of Stigmaria rhizomorphs from the base of
the trunk indicate their deep penetration into a substrate. This fact
contradicts the assumptions of some experts about the subaerial
or aerial location of at least some of the Stigmaria rhizomorphs.
The fragment of Sigillaria stem with attached rhizomorphs Stig-
maria is a valuable find, since the trunks of Pennsylvanian tree-
like lycopsids are usually preserved without rooting organs.

© 2024 The Author(s); 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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CroBOyp mepeBononioHoi nikoncunu Sigillaria

3 IPUKPIIUIECHNMM KOPE€HeBMMU OpraHaMm Stigmaria
3 IEHCU/IbBAHCHKNX Bigknazgis [loHenbKkoro 6aceitHy
(Cxim Ykpainm)

Biraniit [lepHoB, [anuna Augimona

Pesrome. MakpOCKOITiUHi penITky KaM sSTHOBYTIbHMX POCInH JloHenbKOro 6aceiiHy mpencTaBieHi pisHm-
MU TUIIAaMU 30epeXXeHHsT: BiZOUTKaMM, 3/TIlIKaMM, @ TAKOXK MiHepani30BaHOI [JePEBMHOI0 TOIOHACIHHUX,
1110 30eperacs B a/MoOBia/IbHUX Ta MOPCHKMX ITICKOBMKAX, MiHEPaTi30BaHUMI OpraHaMyu pocInH-Top¢o-
YTBOPIOBaUiB y TaK 3BaHUX «Konm-6omax» Tomjo. Ha BigmiHy Bif iHIIMX Kam sSTHOBYTiIbHMX 6GaceiHiB ma-
JIEOTPOIIYHOTO TOSICY €BpaMepMKM, PEIITKM CTOBOYPIB AepeBOMORiOHMX JIIKOICHU, [TOXOBaHi iHCUTHO,
TpariAoThes Ha Joubaci myxe pinko. Ha maHuit MOMEHT, 3aJOKyMEHTOBAHO BCbOTO MBI TaKi 3HAXiAKM:
¢dparment croB6ypa Subsigillaria, sHarinennit ceper Bigk/IaaiB aBiToBCbKOI CBiTH (BepXHilt TeHCUIbBaHil)
Ta pparmeHT cToBOYpa Sigillaria 3 mpuKpirIeHNMY KOpeHeBUMM OpraHamu Stigmaria, 10 MOXOAUTH 3 TOP-
MiBCBKOI CBiTU (CepenHil meHcumpBaHiit). [Jpyra sHaxifKa eKCoHyeTbcs1 B HarlioHanbHOMY HayKOBO-TIpH-
ponumdomy mysei HAH Ykpainu. BusueHHI0 11bOT0 eK3eMIIAPY IPUCBAYEHA L CTATTA. Stigmaria € Kope-
HEBJMI OpPTaHaMM Ki/IbKOX POAMH epeBONOAIOHNX IIKOICHT, TOOTO € KnacudHuM GopM-pogom. Pemrtkn
cTirMapiit € OFHMMM 3 HalmoumMpeHimux GocuIiit cepes KaM SHOBYTIMbHUX Bifkaagis JoHenbkoro 6a-
ceitny. JlepeBomnopibHi mikomcuan, Taki K OpeAcTaBHUKK pofis Lepidodendron, Sigillaria, Lepidophloios
ta Asolanus, 6ynu OfHUMY 3 ZOMIHAHTIB BOJIOTHX JICIB, III0 POCIAN B MEXaX ITOHIDKEHMX [UITHOK MpH-
MOPCBKMX HU3MH, #e 6ynu mommpeHi topdosuia. TadoroMiuHi 0co6MMBOCTI BUBYeHOro ¢parmeHTa
cToBOYpa CBiYaTh PO Te, 1[0 TUII 30epexKeHHs oceil curinApiit Syringodendron MoXxe BUHMKATH He JIMIlIe
3aBJAKM IIOCMEPTHOMY BOJJHOMY IIepE€HOCY OCell, a i 3aBJAKM PYiiHIBHOMY BIIIMBY Ha IOBEPXHEBI LIapy
CTOBOYpa arpecuBHNUX areHTiB HABKOMUIIHBOTO CEPEfOBMINA, TAKMX SIK BiTep, BOMOTICTD, >KUTTERSNIBHOCTI
opraHismiB Tomto. [TopiBHAHO BeMKi BepTUKaIbHI Ky TH BiAramyxeHHs pusoMopdiB Stigrmaria Bili 0CHOBK
cTOBOYpa CUTILAPIl CBIYUTD PO IXHE IMMOOKe MPOHMKHEHHA B cyOcTpat. Leit dakT cymepeunts mpu-
IYLIeHHAM JesKuX ¢axiBliB 100 cybaepanabHOTO Ui aepaTbHOTO IPYKUTTEBOIO PO3TALIYBAHHS PU30-
Mopdis Stigmaria. @parment crobypa Sigillaria 3 mpukpimienuMu prusomopdamn Stigmaria € 1{iHHOIO
3HAXIJKOI, OCKIZIbKM CTOBOYPM IIEHCUTbBAHCHKX HEPeBOBMAHMX JIKOICH[ 3a3Buyail 36epirarotbes 6e3
KOpPEHEBUX OpPraHiB.

Kno4osi cmoBa: kap6boH, iHcuTHe 36epexenHs, Sigillaria, Stigmaria, [lonenibkuit 6aceits, YkpaiHa.
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Introduction

Macroscopic remains of Carboniferous plants in the Donets Basin (eastern Ukraine) are repre-
sented by various preservation types, including compressions, impressions, and casts (see Zerov et al.
[1972] for the bibliography for 1872-1971 and for the last 50 years in Boyarina [2006a, 2006b, 2010];
Dernov and Udovychenko [2019, 2021]), as well as siliceous and calcareous permineralisations pre-
served in sandstones [Krendovsky 1880; Zalessky 1910a; 1937; Lepekhina 1984; Rofiler et al. 2023]
and in ‘coal balls’ [Zalessky 1910b; Snigirevskaya 1972 and references therein]. Unfortunately, there is
a paucity of data on stems of Carboniferous arborescent lycopsids preserved in situ from the Donets
Basin [Novik 1939, 1952; Shchogolev 1978, 1991].

Rodygin [1924] reported the presence of rock casts of Sigillaria stumps in the roof shale of the ks
coal bed (Kamensk Formation, lower part of the Moscovian, Middle Pennsylvanian) in the Kraselsh-
chik’s mine in the town of Antratsyt (Luhansk Oblast). Local miners called them ‘domes’ (Ukrainian:
‘kupoly’) [Rodygin 1924]. These ‘domes’ are likely analogous to the so-called kettlebottoms, i.e. “..a
sediment-filled cast of a tree stump that is exposed underground at or near the contact of the coal bed
and overlying roof rock... [DiMichele et al. 1996: 251].

Meffert and Krym [1926] noted that remains of lycopsid trunks preserved in situ are much less
common in the Donets Basin compared to the coal basins of England, Belgium, and France. These
authors propose that the absence of lycopsid trunk is due to the inability of the trunks to withstand
the unstable wet substrate. Once the plants died, the trunks were unable to retain their structural
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integrity in the aerobic environment, leading to their eventual collapse. This, in conjunction with the
possibility of minor erosion, is likely to account for the frequent occurrence of rootlets of Stigmaria in
the absence of their rhizomorphs in some Pennsylvanian palaeosoils in the Donets Basin.

Shchogolev [1978, 1991] described the stem base of Subsigillaria ex gr. brardii (Brongniart, 1822)
Brongniart, 1828 from the Gzhelian (Upper Pennsylvanian) part of the Avilovka Formation of the
eastern Donets Basin. According to Shchogolev [1978], the rock cast of the stem is 60 cm high, 32 cm
in diameter, and covered with a 5 to 7-mm-thick coal crust. The base of the trunk is situated within
a thin coal seam. The majority of the trunk is preserved in a carbonaceous grey lacustrine or swamp
mudstone, while the upper part of the trunk has been intruded upon by 5-7 cm of a yellowish-grey
lacustrine mudstone bearing impressions of ferns. The stem cast is composed of this yellowish-grey
mudstone, which contains remains of ferns and lycopsid branches belonging to two formal species
[Shchogolev 1991]. Shchogolev [1978, 1991] makes an conclusion that the accumulation of the lacus-
trine and swamp deposits containing this stem fragment occurred very quickly, no longer than a few
decades.

Fissunenko and Snigirevskaya [1981] reported that in the Donets Basin, only a few localities of
lycopsid trunks buried in the growth position have been found. They do not specify the localities in
question, but noted that trunks are known in a number of coal mines in the Seleznevskyi mining
and industrial district (the area of the towns of Debaltseve and Adrianopil) and Central mining and
industrial district (the area of the towns of Gorlivka and Yenakijeve) among deposits of the early
Moscovian-aged Kamensk Formation.

The Carboniferous macroflora of the Donets Basin has been studied for more than 150 years [Ze-
rov et al. 1972], yet numerous questions pertaining to taxonomy, ecology, and stratigraphic distri-
bution of plant taxa remain unresolved. In this regard, new data on the ecology of Carboniferous
terrestrial plants of the Donets Basin are important, especially in the context of identifying the pal-
aeoenvironments by palacoecological analysis. This paper presents the results of a re-examination of
a specimen of the stem base of an arborescent lycopsid belonging to the genus Sigillaria Brongniart,
1822, bearing rhizomorphic root organs of the formal genus Stigmaria Sternberg, 1822. This speci-
men is currently on display at the National Museum of Natural History of the Academy of Sciences of
Ukraine, Kyiv. Novik [1939, 1952] provided a brief description and illustration of the trunk, but did
not offer a palaeoecological interpretation of her observations. Lycopsid trunks are frequently pre-
served in situ in paralic coal basins in Western Europe and the USA [e.g. DiMichele et al. 1996, 2009;
Appleton et al. 2011; Thomas & Seyfullah 2015; Archer et al. 2016]. Often these remains are buried as
a result of catastrophic events such as landslides, mudflows, and volcanic ash fall [Calder et al. 2006;
Wagner & Diez 2007; DiMichele et al. 2009; D’Antonio et al. 2023]. Consequently, their study is of
significant importance from both a taphonomic and a palaeoecological perspective.

A plethora of descriptions of lycopsid trunks preserved in growth position have been published
(see review in: Gastaldo 1986; Thomas & Seyfullah 2005), yet there are fewer reports on lycopsid
trunks with attached Stigmaria. The aim of this study is to re-describe the stem of Sigillaria sp. bearing
rooting organs Stigmaria sp. and to identify its taphonomic and palaeoecological significance.

Material and Methods

This paper is based on the results of the study of the Sigillaria sp. trunk rock cast bearing attached
rhizomorphs Stigmaria sp. (specimen NMNH-967) exhibited in the ‘History of geological develop-
ment of the territory of Ukraine’ hall of the National Museum of Natural History, NAS of Ukraine,
Kyiv (acronym: NMNH). The specimen was found in the face of the mine No. 19-20 situated in
the city of Gorlivka (Donetsk Oblast, Ukraine) at a depth of 176 m, 300 m south of the mine shaft
[Novik 1939] (Fig. 1). This trunk was discovered by the Ukrainian palaeobotanist Kateryna Y. Novik
(Fig. 2, a) in 1935. In 1937, this trunk was mounted for display at the Geological Museum of the
Academy of Sciences of the Ukrainian SSR (now NMNH) in preparation for the exhibition at the 17th
International Geological Congress [Novik 1939].
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Fig. 1, ¢
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Fig. 1. Geographical location of the coal mine No. 19-20. Geological map in Fig. 1, ¢ is modified after Tarasevich
[1960].

Puc. 1. Teorpadiune nonoxxeHHs ByrinbHoI mraxti Ne 19-20. Teomoriuna kapra Ha puc. 1, ¢ B3saro 3 Tarasevich
[1960].

From the moment the specimen NMNH-967 was mounted until now, it has been an integral
part of the museum’s exhibition. Initially, it was on display in the Palaeontology Department of the
Geological Museum of the Academy of Sciences of the Ukrainian SSR. Since December 1967, after
a radical restructurisation of the Geological Museum’s exhibition, the specimen has been a central
piece of the hall ‘History of geological development of the territory of Ukraine’ and has been dis-
played at the end of the hall under the painting “The Carboniferous forest’ (Fig. 2, b) by the outstand-
ing Ukrainian painter and graphic artist Ivan S. Yizhakevych (1864-1962). The advantage of such a
location of the Sigillaria trunk in the exhibition was the logical sequence in the display in accordance
with the chronological principle of the exhibition construction. In 1994, artists V. V. Kolochko and
M. I. Ostrovsky and scientific consultant Dr Oleksandr K. Shchogolev (researcher at the Institute of
Geological Sciences, NAS of Ukraine) created the diorama “The forest of the Carboniferous Period,
and in connection with this, the Sigillaria trunk was moved from the previous location to the front of
the hall ‘History of geological development of the territory of Ukraine’

The description and measurements of the specimen NMNH-967 were performed in January
2024. The taphonomic and palaeoecological interpretation of the studied stem fragment is rather
complicated, as it was almost entirely removed from the host rock. Consequently, it is not possible to
rely on the lithological features of the rock, except for the information documented by Novik [1939].
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Fig. 2. Ukrainian palaeobotanist Dr Kateryna Y. Novik (1898-1984) (a) and the specimen NMNH-967 in the
exhibition of the Geological Museum, Academy of Sciences of the Ukrainian SSR in 1967 (a distant object
under the wall, from the personal archive of Vira P. Franchuk) (b).

Puc. 2. Ykpaincbka BueHa-naeo60TaHiK OKTOP Teonoro-minepasnorivanx Hayk Karepuna Vocunisua Hosuk
(1898-1984) (a) Ta 3pazox NMNH-967 B excriosuuii [eonorignoro mysero Axapemii Hayk Ykpaincpkoi PCP B
1967 (manbHiit 06'ext mif cTiHOM0, 3 0cobucToro apxisy B. IT. ®panuyk) (b).

Geological setting

The area of the city of Gorlivka belongs to the Central mining and industrial district of the Donets
Basin (cities of Gorlivka, Yenakijeve, and Sofiyivka of Donetsk Oblast; see Fig. 1), which is one of the
oldest coal mining areas in the Donets Basin [Belokon 1963; Babenko et al. 1975]. This area is situated
in the western part of the Golovna Anticline [Babenko et al. 1975] or Gorlivka branch (Anticline)
of the Golovna Anticline of the Donets folded structure [Sokolov & Lutugin 1910; Nikolsky 1958;
Babych et al. 1969].

The Gorlivka Formation lies on the Almazna Formation and is overlain by the Isayivka Forma-
tion (Fig. 3, a). It consists of a paralic succession of sandstones, siltstones, mudstones, coals (up to
28 seams), and limestones (20 beds) (Fig. 3, b). Beds of fine to coarse-grained sandstones are most
developed in the middle and lower parts of the formation. The limestone layer M, is a basal bed of the
Gorlivka Formation; the upper boundary of this formation is at the base of the N, limestone bed. The
thickness of this formation varies from 230 m in the north-western part of the Donets Basin to 960 m
in the south-eastern part of the basin [Aisenverg et al. 1963; Feofilova & Levenshtein 1963; Dunaeva
1969; Kucherenko & Rudometov 1971; Nemyrovska & Yefimenko 2013].

Alluvial rocks (16.9% of the section thickness), as well as rocks of peat and clastic swamps (14.2%),
lacustrine (3.9%), lagoonal (47.8%), and shallow marine (17.2%) rocks are present in the section of the
Gorlivka Formation [Feofilova & Levenshtein 1963: table 2]. Limestones of the formation are mostly
bioclastic with rich stenohaline fauna. Some limestone beds are quite thick (up to 3-5 m). A charac-
teristic feature of the lower part of the formation is an exceptionally fast transition up the section of
a number of limestones rich in marine fauna, including corals and foraminifers, into swamp rocks
[Feofilova & Levenshtein 1963].

The Gorlivka Formation corresponds to the Sabivkian Horizon of the Regional stratigraphic
scheme of the Dnipro-Donets Downwarp [Poletaev et al. 2011; Nemyrovska & Yefimenko 2013].
This formation contains conodonts of the Swadelina dissecta Zone (stratigraphic interval bounded by
the M, and Mg limestone beds) and the lower part of the Swadelina gurkovaensis Zone (the Mg-M, !
limestone beds) [Nemyrovska 2017]. According to conodont studies [Nemyrovska 2017: text-fig. 2],
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the Sabivkian Horizon of the Donets Basin corresponds to the Podolskian Regional Stage of the stra-
totype section of the Moscovian Global Stage.

The Gorlivka Formation also contains typical Asturian (= Westphalian D) terrestrial plants [Za-
lessky & Chirkova 1938; Novik 1974; Fissunenko 1991, 2000; Boyarina 2016], nonmarine bivalves
of the phillipsi Zone of Western Europe [Sergeeva 1981, 1984]. Popov [1979] and Dernov [2022c]
reported the Westphalian D ammonoid species Wiedeyoceras cambriense (Bisat, 1930) and Politoceras
cf. politum (Shumard, 1858) from the lower part of the Gorlivka Formation. Politoceras politum is
typical for the Wellerites—Paralegoceras subzone of the Wellerites Zone of the Demoinesian (analogous
to the upper part of the Moscovian) of the USA [Miller & Owen 1939; Boardman & Work 2013]. The
absolute age of the tonstein from the m; coal bed, which lies in the lower part of the Gorlivka Forma-
tion, is 310.55 + 0.10 Mya [Davydov et al. 2010].

According to Novik [1939, 1952], the studied trunk fragment was removed from a layer of a phy-
toturbated siltstone (Unit 2 in Fig. 3, c), which lie directly below the m, coal bed (= Gryaznyi coal bed
in the old nomenclature of coal seams of the Central mining and industrial district; see: [Sokolov &
Lutugin 1910; Meftert et al. 1926; Sudoplatov & Kurnosov 1965]), wich was mined by the coal mine
No. 19-20 (Fig. 3, d-e). The m, coal seam occurs in the lower part of the Gorlivka Formation (see
Fig. 3, b). The rock cast of the trunk was located at approximately perpendicularly to the base of the
coal bed [Novik 1939].

Novik [1939] reports the discovery of two additional Sigillaria trunks with rooting organs belong-
ing to the genus Stigmaria. These were found in the siltstone bed directly below the m, coal seam at
a depth of 250 m in the coal mine No. 19-20. The Carboniferous rocks of the Central mining and
industrial district form anticline with very high angles (about 50-65° [Nikolsky 1958; Sudoplatov &
Kurnosov 1965: fig. 85; Babych et al. 1969] (see Fig. 1, ¢), thus the occurrence of the trunks in the
same bed at different depths is not open to doubt.

Description of the specimen NMNH-967

The trunk NMNH-967 is 1.5 m high and has a maximum diameter (at the base) of 0.75 m (Fig. 4,
a-b). The trunk tapers relatively quickly from the base and at a distance of approximately 0.7 m from
the base, near a natural break, its diameter is approximately 0.55 m. The surface of the cast is covered
with a thin (2-12 mm) carbonitised periderm. The cast of the trunk consists of carbonaceous mud-
stone containing fragments of terrestrial plants. Longitudinal ribs 3-6 cm wide have been preserved
on some parts of the trunk (Fig. 4, e); the width of the same rib may vary slightly. According to Novik
[1939], the imprints of these ribs were observed in a shale up to the base of the coal seam, but were not
removed from the rock. On the trunk cast, these ribs extend all the way to the base of rooting organs.

Four cylindrical casts of the main rhizomorph axes are radially branching from the base of the
trunk at an angle of approximately 40-45° relative to each other (Fig. 4, ¢). Relative to the vertical axis
of the trunk, the rhizomorphs are inclined at angles of approximately 25-30°. Two of these main axes
are secondary branching by isotomous dichotomies by angles of c. 30-35°. The distal ends of the rhi-
zomorph axes are cut off when the trunk is removed from the rock or when the mine face is sinking.
The rhizomorphs are about 1 m in maximal lenght, 0.3-0.5 m wide at the base and 0.15-0.20 m at the
narrowest part. They are strongly flattened during diagenesis and therefore have an ellipsoidal cross-
section. It is not entirely clear whether the rhizomorphs on the side of the trunk facing the wall of the
museum hall and almost invisible to the observer were originally absent (which is unlikely, because
Novik [1939] reports seven rhizomorhs after branching) or they were not preserved/not removed
from the rock.

The surface of the rhizomorphs is covered with a glossy and smooth coal crust of unknown thick-
ness (Fig. 4, d). However, in some places, longitudinal rough wrinkles, 10-15 mm wide, have been
preserved (Fig. 4, f). The rootlets attachment points are not preserved. The trunk is on a pedestal, 0.1
to 0.5 m high.
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Fig. 3. Stratigraphic position of the locality of Sigillaria sp. preserved in situ (a—c) and general view of the coal
mine No. 19-20 in 1926 (d) and in 1943 (e). Abbreviations: Kasimov.—Kasimovian, M. Volnovakha Gr. —
Mokra Volnovakha Group, Mississip.—Mississippian, Serpukhov.—Serpukhovian, Tour.—Tournaisian. The
images in Fig. 2, d and 2, e were sourced from the periodical Vsesvit [1929, No. 43-44, November 7, p. 20] and
Bakuliov [1956: fig. 10], respectively.

Puc. 3. Crparurpacgiuse nono>xeHH: MicliesHaxomkeHHs Sigillaria sp., 1o 36epernacs in situ (a—c) Ta 3aranb-
HUII BUIJIAJ BYTUIbHOI maxti Ne 19-20y 1926 p. (d) tay 1943 p. (e). Ckopouennsa: Kasimov. — xacuMiBCbKuii,
M. Volnovakha Gr. — mokpoBomHOBacbKa cepist, Mississip. — wiccicimiit, Serpukhov. — cepryxoBcpkuit,
Tour. — rypneiicbkuit. Pororpadii Ha puc. 2, d Ta 2, e B3ATi 3 xypHany «BcecsiT» [1929, Ne 43-44, 7 nucromna-
ma, c. 20] ta Bakuliov [1956: puc. 10], BifmosigHo.
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Fig. 4. Trunk of Sigillaria with attached rooting organs belonging to Stigmaria sp. (National Museum of Natural
History, NAS of Ukraine, Kyiv; specimen NMNH-967): (a, b) general view of the trunk (white arrow shows an
area enlarged in Fig. 3, f), (¢, d) rooting organs Stigmaria sp., (e) longitudinal ribs, (f) wrinkles on the surface of
Stigmaria sp. Scale bars = 0.5 m (a-e) and 0.1 m (f).

Puc. 4. CtoBOyp curinspii 3 mpukpimeHnMy KopeHeBUMU opraHammu Stigmaria sp. (HaunioHanpHMiT HayKo-
Bo-npupopunuuit Myseit HAH Ykpainu, Kuis; eksemmrap NMNH-967): (a, b) saranpuuit BUITLAS CTOBOYpa
(6i0t0 CTPINKOIO IOKA3aHO AUISAHKY, 3011bleny Ha puc. 3, f), (¢, d) oprann BkopinenHs Stigmaria sp., (e) mo-
300BXHi pebpa, (f) sMopIuky Ha oBepxHi Stigmaria sp. MaciTa6bHi Bigpisku — 0,5 M (a-e) Ta 0,1 M (f).
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Discussion and concluding remarks

Taxonomic remarks. Novik [1939, 1952] attributed the trunk described above to Sigillaria sp.
This attribution is generally accepted, as some parts of it have preserved the longitudinal broad ribs
(see Fig. 4, c) characteristic of this genus [Novik 1952; Ishchenko 1957]. It is important to note that
the preservation of this Sigillaria stem is very similar to the Syringodendron-type preservation, i.e.
lycopsid axes that have lost the outer layer of a periderm including the leaf bases [Cleal & Thomas
2018] due to water transportation. However, the trunk is buried in situ. This paradox suggests that
Syringodendron-type preservation of axes occurs not only as a result of transportation, but also sub-
aerial destruction of the trunk surface by aggressive environmental agents, such as precipitation, fluc-
tuations in air temperature, wind, organismal activity, etc., or possible periodic immersion in water.

It should also be noted that the characteristic morphological features of the species Stigmaria ficoi-
des Sternberg, 1822, such as the rounded shape of the lateral appendage scars [Crookall 1966; Novik
1968; Jennings 1980; Charlton & Watson 1982], were not preserved in the specimen NMNH-967. So
the assignment of the described rooting organs to Stigmaria ficoides by Novik [1939, 1952] is prema-
ture and cannot be determined more accurately than Stigmaria sp.

The form genus Stigmaria Sternberg, 1822 is recognised in plants of at least four families (Uloden-
draceae, Sigillariaceae, Diaphorodendraceae, and Lepidodendraceae) and may have been the root-
ing system in other extinct genera, including Hizemodendron Bateman & DiMichele, 1992 [Bateman
1994; DiMichele & Bateman 1996; DiMichele et al. 2022]. Stigmaria is the most common Carbonifer-
ous plant fossil in the Donets Basin and one of the most common fossils in general (Fig. 5). This genus
is represented in the Carboniferous of the basin by five species: Stigmaria evenii Lesquereux, 1866
(upper Bashkirian—upper Moscovian), S. ficoides Sternberg, 1822, S. rugulosa Gothan, 1922 (both: the
upper Bashkirian-lower Moscovian), and S. stellata Goeppert, 1841 (Visean-Serpukhovian) [Novik
1952, 1968, 1974; Shchogolev 1991; Fissunenko 2000].

Palaeoecology and taphonomy. As illustrated in Fig. 4, a, the main axes of the rhizomorphs
branched off the trunk at a rather steep vertical angle. This suggests that the rhizomorphs were situ-
ated at a considerable depth within the substrate. This is at odds with the hypothesis put forth by
D’Antonio et al. [2023] that Stigmaria axes were subaerial at the proximal end, as it is difficult to as-
sume that rhizomorphs branching at an angle close to 30° remained subaerial. It is important to note
that the studied trunk of Sigillaria sp. is positioned vertically, with no tilt towards the observer, as is
the case of the specimen exhibited in the Osnabriick Museum (D’Antonio et al., 2023). Therefore,
there can be no error in our measurements of the angles of the vertical plane.

This assumption is also consistent with the fact that the significantly moist soils on which lycop-
sids grew were a rather unstable substrate on which it was difficult to establish a foothold. Fissunenko
and Snigirevskaya [1981] note that Stigmaria, at least from the Carboniferous deposits of the Donets
Basin, were predominantly subhorizontal, avoiding the deep horizons of soils contaminated with
hydrogen sulphide. It can be added that the probably high water table in the moist soils of the coastal
lowland, where peat-forming plant assemblages grew, also limited the depth of penetration of Stig-
maria into the substrate.

The rocks immediately below the coal seams in the Donets Basin are typically mudstones and silt-
stones, and rarely sandstones, containing in situ remains of rhizomorphs of Stigmaria bearing rootlets
[Zaritsky 1970; Babenko et al. 1975]. These rocks are heavily phytoturbated and usually lack faunal
remains. The plant remains, with the exception of Stigmaria, are also not typical for these rocks [Za-
ritskyi 1970]. However, Fissunenko and Snigirevskaya [1981] reported the discovery of marine fauna
in palaeosoils below coal seams in the Donets Basin. In the older geological literature on the Carbon-
iferous of the Donets Basin [e.g. Sokolov & Lutugin 1910; Stepanov 1911; Rodygin 1924], these rocks
are called ‘swamp soils; ‘Stigmaria layers/beds’” or simply ‘curly rocks’ (Ukrainian: ‘kutcheryavchyk’).
The latter is an old expression used by the first Donets miners to refer to phytoturbated rocks with
Stigmaria [Meffert & Krym 1926; Feofilova & Levenshtein 1963; Zaritsky 1970].
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Fig. 5. Stigmaria preserved in situ from the Pennsylvanian of the Donets Basin: (a, b, e) Stigmaria ficoides
from fluvisols of the Mospyne Formation, upper Bashkirian (Luhansk Raion, Luhansk Oblast), (c, f) Stigmaria
ficoides from histosoils of the Mospyne Formation, (d) lateral appendages of Stigmaria in a histosoil of the late
Bashkirian-aged Smolyanynivka Formation. Scale bars = 10 mm (g, f) and 100 mm (b-e).

Puc. 6. Stigmaria, o 36epernucs in situ 3 mencunbBaHito JoHerpkoro 6aceituy: (a, b, e) Stigmaria ficoides 3
rr0BicOMI MOCIIMHCBKOI CBiTH (BepXHsI YacTUHA OAIIKMPCHKOTO ApycCy), JIyrancbkuil paitoH, JIyrancbka 06-
nacty, (¢, f) Stigmaria ficoides 3 ricTocomni cepep BifKIamiB MOCIVHCBKOI CBiTH, (d) anmeHamkcu Stigmaria B
ricTocoi ceper BifKIafiB CMO/LTHMHIBCBKOI cBiTr. Macurrabui Bifpisku — 10 MM (g, f) Ta 100 Mm (b-e).

Arborescent lycopsids were a significant component of peat-forming plant communities growing
in river valleys and wetlands of the coastal lowland of the Donets Basin during the Early and Middle
Pennsylvanian [Fissunenko 1964, 1967, 1988]. In addition to lycopsids (e.g. species of the genera
Lepidodendron, Lepidophloios, Asolanus, Sigillaria, etc.) that formed the upper layer, these associa-
tions also included tree-sized sphenopsids (e.g. Calamites), ferns and pteridosperms that formed the
middle and lower layers, respectively [Fissunenko 1964, 1967, 1988]. These wet forests were inhabited
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by a diverse fauna, including millipedes belonging to the genus Arthropleura [Dernov 2019b], trigo-
notarbids [Dunlop & Dernov 2023], thelyphonids [Selden et al. 2013], and insects [Sharov & Sinit-
shenkova 1977; Dernov 2019a]. Freshwater lakes formed on the sites of silted peats were inhabited
by microconchids [Dernov 2019a], bivalves [Chernyshev 1931; Shul'ga 1948; Sergeeva 1969, 1984;
Dernov 2022a and references therein], eurypterids [Chernyshev 1933], concostracans [Chernyshev
1927, 1928; Dunaeva, 1950], horseshoe crabs [Chernyshev 1928; Karlov 1948; Dernov 2019a, b], cy-
clids [Dernov 2022b], freshwater barnacles [Tchernyshev 1935], and malacostracans [Birshtein 1966;
Schram 1980], as well as acanthodians and crossopterigians [Khabakov 1927; Yefimova 1932; Karlov
1968]. It is likely that the water of these lakes was poorly oxygenated because of large amounts of
hydrogen sulphide produced by bacterial communities that decomposed large masses of plant debris
[Dernov 2019b].

The possibilities of reconstructing the burial conditions of the studied trunk are very limited, since
we can rely on a limited data reported by Novik [1939]. The following scenario can be assumed. The
sandstone of the Unit 1 is probably of alluvial or deltaic origin, since in the Pennsylvanian deposits of
the Donets Basin, thick sandstone beds are of this origin [Logvinenko 1953; Feofilova & Levenshtein
1963]. According to Novik [1939], the siltstone in the lower part of the Unit 2 (see Fig. 3, ¢) is horizon-
tally-bedded and are probably lacustrine in origin. The progressive downward tectonic movement of
the Donets Basin territory resulted in a change from freshwater lakes (Unit 2a) to siliciclastic swamps
(Unit 2b), and subsequently to peat swamps (Unit 3). Under such conditions, the palaeosoil (Unit 2a)
probably formed very rapidly, as Carboniferous arborescent lycopsids, which had little wood, were
very quickly destroyed after the plant died. As a result of upward tectonic movements, the coastal
lowland began to receive large volumes of clastic material from the surrounding upland, which had
sparse vegetation [Fissunenko 1964, 1967, 1988] and was therefore heavily affected by water erosion.
The silting of peat swamps resulted in the formation of freshwater lakes (Unit 4), which were probably
later replaced by alluvial and/or deltaic facies (Unit 5).

The presence of at least three Sigillaria stumps in a limited area [Novik 1939], while they are absent
from many other Carboniferous plant fossil sites in the Donets Basin, indicates unique taphonomic
conditions of burial of trunks in the palaeosoil bellow the m, coal bed. Perhaps these conditions were
caused by some catastrophic event (e.g. landslide or mudflow) caused by an earthquake or other phe-
nomenon. Evidences of palaeo-earthquakes in the Donets Basin during Carboniferous are represent-
ed by clastic dykes [Balynsky 1972; Luchinkin 1978] and submarine slumpings [Reznikov & Lobanov
1973; Dernov 2013; Dernov & Poletaev 2024]. However, we cannot state this confidently due to the
inability to get acquainted with the taphonomic conditions of the locality. The absence of a surface
layer of bark on both the trunk and rhizomorphs may indicate its rapid destruction in sediment, or,
as we are more likely to believe, in subaerial conditions shortly after the plant’s death.
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abstract

As environmental challenges have intensified, developed nations
have increasingly focused on advancing technologies aimed at re-
ducing environmental impacts. Consequently, minerals such as
titanium, cobalt, and various rare and rare earth metals have be-
come critical components of green technologies, playing a pivotal
role in the energy transition from fossil fuels to alternative energy
sources in advanced economies. Ukraine possesses substantial re-
serves of rare and rare earth elements, including tungsten, tanta-
lum, niobium, indium, and others. These elements exhibit unique
physical and chemical properties that render them essential for
industrial applications, including use as alloying additives in steels
and alloys, in electronics, magnetic materials, catalysts, and nu-
clear technologies. Nearly all titanium and iron ore deposits in
Ukraine are complex, containing valuable rare-metal impurities
such as vanadium, scandium, tantalum, niobium, zirconium, haf-
nium, thorium, tungsten, tin, gallium, indium, and yttrium. The
present study identifies three primary sources of rare earth ele-
ments in Ukraine: primary apatite-ilmenite deposits, exogenous
deposits resulting from weathering, and complex ilmenite-rutile
and ilmenite-zircon deposits. The composition of valuable impu-
rities in titanium ores varies depending on the specific deposit and
geological conditions, underscoring the necessity of detailed min-
eralogical and geochemical analyses at each location. This research
is based in investigations of titanium-bearing minerals within the
Ukrainian crystalline shield, as well as the review of over 200 pro-
duction reports. The paper outlines the formation patterns of vari-
ous deposit types and emphasises the need for continued research
into rare metals across diverse geological formations, including
the exploration of alternative sources for extracting valuable im-
purities. Ukraine is preparing to implement modern, waste-free
technologies for the extraction and comprehensive processing of
its mineral resources. Failing to recognise the complex nature of
these deposits can result in the loss of rare metals such as vana-
dium, hafnium, and zirconium. This paper further explores the
potential of transitioning to environmentally sustainable methods
for mining titanium and iron ores, with the concurrent recovery
of rare metal by-products.
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HocmipgKeHHA Ta 3aCTOCYBaHHA PigKiCHUX
i pigKiCHO3eMe/IbHUIX €/IEMEHTIB B YKpaiHi:
IIJIAX 0 iHHOBAI[iil TA CTA/I0T0 PO3BUTKY

Ynana Haymenko, Bikrop Manyii, Onekciit Haymenko

Pesrome. 3i 3pOCTaHHAM €KOJIOTiYHMX BMK/IMKIB PO3BMHEHI KpaiHM aKTMBi3yBalM pO3BUTOK TeXHOJIOTIN,
CIpAMOBAaHMX Ha MiHiMi3allil0 BIVIMBY Ha MOBKIi/UIA. SIK HACMiOK, BAKIMBUMHU CKIAJOBUMHU «3€/IEHOTO»
BUPOOHUIITBA CTa/IM MiHepau, Taki K TUTaH, KOOa/IbT Ta pisHi pifKicHi 11 pifkicHO3eMebHiI MeTanm, AKi
Haby/Iu KTI090BOTO 3HAYEHHS /IS KPaiH i3 PO3BIMHEHO0 eKOHOMIKOIO, 1[0 3[1/ICHIOIOTh eHePreTUIHUIT I1e-
pexin Bif BMKOIIHOTO Na/lMBa /IO albTEPHATUBHUX JPKEpeNl eHeprii. YKpaiHa BOJOfi€ 3HAYHMMU 3amaca-
MU PiIKiCHUX i pifKiCHO3eMe/bHUX elleMeHTIB, BKI04Yaun Bonbdpam, TaHTas, Hi00il, ipain ta inmm. 11i
eJIeMeHTI MalOTb YHiKanbHi (isuKo-XiMidHI BTACTUBOCTI, 5K 3abe3MedyI0Th iX MIPOKe 3aCTOCYBaHHS B
IIPOMMCIOBOCTI, 30KpeMa sIK JIeryBajIbHi JOOABKM y CIJIaBaX Ta CTA/AX, B €/IEKTPOHILli, MAaTHITHMX MaTepi-
afax, KaTali3aTopax i AflepHMX TexHonoriAx. [IpakTMYHO BCi TMTAaHOBI Ta 3a/1i3Hi py/IHi pofoBUIIia YKpainn
€ KOMIUTEKCHVIMU, MICTATh IiHHI pifIKiCHOMeTajIeBi JOMILIKY, Taki SK BaHafil, CKaHAIi, TaHTa, HIOOII,
LIMPKOHIL, radHiit, Topiit, Bonbdpam, 0710BO, TajIiit, i Ta iTpiit. [JocmimkeHHs aBTOPiB BUOKPEMIUIIO TPK
OCHOBHI [pKepera piikicHo3eMeNbHUX €/IeMEeHTIB B YKpaiHi: IepBMUHHI allaTUT-i/IbMEHITOBI pOJOBUILA, €K-
30T€HHi POIOBUINIA, YTBOPEHI B P€3y/IbTaTi BUBITPIOBAHHS, Ta KOMIIJIEKCHI PO3CUIIN 1/IbMEHIT-PyTU/IOBUX
i iTbMeHIT-1IMpKOHOBUX pyA. CKaj LiHHKUX IOMILIOK Y TUTAaHOBUX PYyAaX BapilO€TbCA B 3a/IeKHOCTI Bif
KOHKPETHOTO POJIOBMINA T F€OJIOT YHMX YMOB, IJ0 0OYMOBIIIOE HeOOXiJHICTD HeTaIbHUX JOCIIKeHb Mi-
HepasIorivHOrO CKIafy Ta BMICTY MeTaliB KOHKpeTHOI okauii. Hamra po6ora 6a3yeTbcst Ha [OCTIIKEHHAX
TUTAaHOBMICHUX MiHepasiB YkpaiHCbKOTO KPUCTATiYHOTO IUTa Ta aHasi3i monay 200 BUpOOHMYMX 3BiTiB.
Y crarTi BUCBiT/IEHO 3aKOHOMIpHOCTi (P OpMYBaHHA Pi3HUX TUIIB POZOBMIL i PO3IIAHYTA BaXK/IMBICTD IO-
HAIbIINX JOCTIPKEHb PIOKICHIX MeTaliB B Pi3HUX reonorivHnx GopMariisx, BKIYAKYN aTbTePHATUBHI
JKepera BIIydeHH: IIIHHMX JOMIIIOK. YKpaiHa I/IaHye BIIPOBAKYBaTy Cy4acHi 6e3BiIXo/iHi TexXHOOrii
I BUJOOYTKY I KOMIUIEKCHOI IlepepoOKy MiHepalbHUX pecypciB. Hepoolinka KOMIIEKCHOCTI pygHIX
PO3CHIIiB MOYKe IIPU3BECTH IO BTPAT PiIKICHUX MeTasIiB, TAKUX SIK BaHafil1, radHiit Ta uupkoHiit. ¥ po6oTi
POSIIIAHYTO HEPCIEKTUBY IIEPeX0y Ha eKOJIOTiYHO YMCTi MeTORM BU00YTKY TUTAHOBMUX i 3a/Ti3HUX PYJ 3
OJJHOYACHMM BMIyY€HHAM PifIKiCHOMeTaj/IeBUX JOMIIIOK.

KnwouoBi cmoBa: YkpaiHCbKMIT IIUT, TUTAHOBI MOK/IAM, JOMIILIKM, PiKiCHi i po3cisHi eleMeHTH, iTbMeHiT.

Anpeca nana 38’a3ky: Ynana Haymenko; [ncturyt reonorivanx Hayk HAH Ykpainn; Byn. Onecs Toruapa 55-6,
Knis, 01061 Ykpaina; Email: uznaum@gmail.com; orcid: 0000-0001-9420-4044.

Introduction

Ukraine has large mineral resources, making it one of the richest European countries in terms of
titanium, rare earth metals and lithium, estimated at between USD 3 and 11.5 trillion (according to
the State Service of Geology and Mineral Resources of Ukraine). In 2021, the European Union signed
a strategic partnership agreement with Ukraine on raw materials, which sparked a surge of interest
from private companies in different countries. One of the fundamental features of Ukraine’s geologi-
cal structure is the diversity of its deposits. Rare and scattered elements are unevenly distributed, but
significant quantities can be found in the Ukrainian Carpathians, Zakarpattia, Crimean Peninsula
and other southern regions of the country. For example, the Ukrainian titanium province encom-
passes nine regions rich in titanium deposits: the north-eastern part of the Ukrainian Shield, the
Dnipro-Donetsk Depression and part of the south-western slope of the Voronezh crystalline massif,
and the northern coast of the Black Sea and Sea of Azov [Atlas ... 2001] (Fig. 1). These deposits can
be classified based on genetic types and the associated geological formations. Among these types are
the following:

o deposits associated with intrusive gabbroic rocks,

« deposits linked to a gabbro weathered crust, as well as anorthosites and gabbro-anorthosites,

« deposits associated with weathered alkaline rocks and corresponding feldspar-mica metamorphic
rocks, deposits formed by alluvial-deluvial placers during the Mesozoic Era and Palaecogene = Neo-
gene periods,
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o deposits related to coastal-marine (lateral) placers of the Novi Petrivtsi Formation and Sarmatian
strata,
« deposits that formed modern alluvial and marine placers.

This geological diversity of deposits makes the Ukrainian titanium province a significant region
for the extraction and processing of titanium resources.

Currently, over 200 deposits and occurrences of titanium- and iron-bearing minerals, such as
ilmenite, leucoxene, titanium-magnetite, siderite, and many others, have been identified in Ukraine.
However, in fact, the mineral resource base of titanium in Ukraine is represented by approximately
40 titanium deposits, of which 12 have been explored and commercial production has begun. Cur-
rently, titanium ore is mined in Ukraine by the main titanium ore resources concentrated in indi-
genous deposits, which can be sufficient for a long period of time for titanium ore mining companies
to operate. However, there is a problem with the shortage of fresh ilmenite ores, which are mainly
associated with the large Stremihorodske and smaller Fedorivske indigenous deposits in Ukraine. The
main problem with the development of these deposits is that their exploitation requires significant
capital investment to build new mines and processing plants. Placer deposits account for about 10 %
of all proven reserves [National Atlas ... 2010].

In the past, Ukraine played a crucial role in titanium concentrate production, accounting for 90%
of the former Soviet Union’s output. The historical maximum of titanium raw materials production
in Ukraine was in 2008, when titanium production totalled at least 414 thousand tonnes of TiO,.
In other words, actual titanium production in Ukraine is 10-15% higher than the estimate by the
authoritative US publication Mineral Commodity Summaries (359 kt of TiO,) and almost matches

z

@ Chemihiv

72

Ivano-Frankivsk

Luhansk

“\ Boundaries of alluvial areas
with alluvial-proluvial sedimentation
22T | Boundaries of alluvial areas
'~ : : :
with marine sedimentation

@ Boundaries of placer fields
El Indigenous deposits
E Placer deposits

E Regional centres 0 50 100km

Fig. 1. Schematic map of titanium deposits in Ukraine (based on the map of titanium-zirconium deposits in
Ukraine from the atlas ‘Geology and Mineral Resources of Ukraine, 2001).

Puc. 1. CxemaTn4Ha KapTa pOJOBMUII TUTaHy B YKpaiHi (3a KapTOI0 TMTaHO-IMPKOHIEBUX POTOBMUIL YKpaiHN 3
Armnacy «leonoris i kopucHi konanuan Ykpaian», 2001 p.).

Simferopol
*

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2024 « Tom 26 97



the estimates of Ukrainian scientists (365-564 kt of TiO,) [Mykhailov 2023]. In terms of reserves/
annual production ratio in 2008 Ukraine became the world leader, significantly outstripping China,
Brazil, and India, which follow it. Unfortunately, over the past 28 years, titanium sponge production
in Ukraine has fallen by 50%, and titanium product production has fallen from $630 million per year
to $350 million per year over the past 15 years [Concept ... 2023]. The Russian aggression against
Ukraine has meant that strategic plans for the development of the Ukrainian titanium industry have
been postponed until better times. However, despite the hostilities, Ukrainian titanium assets remain
an attractive investment target. Analysts believe that titanium may become one of the elements of the
foundation for Ukraine’s post-war recovery.

The main value of titanium deposits lies in the presence of rare metal impurities such as vanadium,
scandium, rutile, niobium, tantalum, tin, tungsten, gallium, thorium, etc., which are sometimes even
more valuable than titanium or iron itself.

One of the main needs for rare earth elements is the production of electronic devices and compo-
nents for the renewal and development of information technology. The amount of elements required
can reach several hundred tons per year.

The use of rare earth metals in renewable green energy, such as niobium for the production of
superconductors in wind turbines or neodymium for permanent magnets in solar panel generators, is
key to stabilising the energy sector. In the restoration of medical infrastructure and the development
of biotechnology, rare earths are used to produce magnetic resonators, lasers, and new materials for
medical implants.

The development of the automotive industry and the production of electric vehicles use rare earth
metals, in particular lithium and niobium, whose performance is important for the production of
lightweight, energy-efficient batteries. Rare earth elements are used in the production of catalysts for
the chemical industry, which is an important element for maintaining the production of chemicals
and industrial processes.

This article does not discuss the associated valuable minerals of titanium ores, such as apatite or
radioactive elements, but they are the target of further research in this area.

The objective of the research was to justify the real and extensive integration of new chemical
elements, such as valuable impurities in titanium and iron ores, vanadium, scandium, tantalum-ni-
obates, etc., into the post-war industrial production in Ukraine. Scientific research in the field of
advanced technologies and materials science in Ukraine is actively contributing to the search for new
methods of rare earth elements’ extraction and use. This opens up new prospects for the development
of high-tech industries such as electronics, solar energy, and medical equipment. Worldwide, the ex-
traction of these resources significantly increased, but they remained unused in Ukrainian deposits.
The assessment of the value of rare and scattered elements in Ukraine was conducted by scientists
and producers, and reserves of these resources were partially calculated at deposits where they had
not been utilised so far! [Borisenko 1957; Grinchenko 2006]. The demand for these resources in
Ukraine was met through imports from Russia. Therefore, for the accelerated post-war development
of Ukraine’s resource base in new conditions, it is necessary to restructure industrial production by
implementing comprehensive and zero-waste extraction of rare earth and scattered minerals. It is also
crucial to employ advanced technologies for extracting titanomagnetite ores in the Korosten pluton,
Stremigory and Torchin massifs, as well as Neogene ores of the Kerch region in Crimea and shales
of the Menilite Formation in the Carpathians, and partially also iron ores in the Kryvyi Rih iron ore
basin (Zhovtorichinsk raion), and so forth.

! Proskurin, G. P. ef al. 1981. Stremihorodsk deposit of apatite-ilmenite ores. Ukrainian Territorial Geological
Fund. Kyiv, 1-311. [Russian]; Shvayberov, S. K. 2002. Exploration of apatite-ilmenite ores of the Fedorivske
deposit. Ukrainian Territorial Geological Fund. Kyiv, 1: 1-268. [Ukrainian]; Yarovoy, V. D. 2003. Recalculation
of current reserves of sands of the Sarmatian Stage of the Malyshevsk deposit. Ukrainian Territorial Geological
Fund. Kyiv, 1-1215. [Russian]
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The relevance of the article lies in its focus on identifying new sources of useful components in the
subsoil of Ukraine, which will give the potential to become a key player in the global rare earth metals
market, and will determine new directions for its economic development.

History of studying valuable impurities in titanium minerals in Ukraine

Research on rare earth and scattered elements, their formation conditions, and the impact of geo-
logical-geochemical processes in the Earth’s crust has been of interest to prominent scientists such as
Vernadsky [2012], Fersman [1947], and Goldschmidt [1937]. Ukrainian geologists have studied these
valuable elements as impurities in titanium minerals under both primary conditions and placers. In
Ukraine, they were considered as impurities in titanium minerals, mainly described as new miner-
alogical discoveries. Thematic research is mainly reflected in production geological reports, articles,
and scientific literature on the geology of titanium minerals? [Belevtsev et al. 1974; Bochai et al. 1998;
Tyshchenko 2006].

The first practical steps towards developing Ukraine’s raw material base were taken during survey
work on the Dobrynsky and Hladkovsky titanium ore deposits in 1934-1935 [Pedan 1935; Piont-
kovsky 1935]. These works identified an elevated vanadium content in titanium minerals in the Hat-
sivskiy and Dobrynsky areas of Zhytomyr Oblast, estimated reserves of TiO,, and V,0O5, which had
industrial significance. In subsequent years and up to the present, in the process of deeper exploration
and development of titanium ores, geological practitioners and scientists from the National Academy
of Sciences of Ukraine (Institute of Geological Sciences, M.P. Semenenko Institute of Geochemistry,
Mineralogy and Ore Formation, etc.) continue to study titanium ores, discovering various valuable
impurities such as scandium, tantalum, niobium, thorium, tungsten, hafnium, tin, and others. These
efforts marked the beginning of practical steps in expanding Ukraine’s raw material base through the
extraction of rare and scattered elements [National ... 2011].

A significant contribution is the research of M. P. Semenenko?, who first summarised knowledge
about the presence of beryllium, niobium, and tantalum in crystalline rock of the Ukrainian Carpath-
ians. Special attention was given to their high stability in aggressive environments, determining their
wide use in the chemical industry, metallurgy, rocket technology, and medicine.

V. G. Gevorkyan’s work [Gevorkyan 1964; 2004], carried out in 1964 and 2002, is devoted to the
study of rare elements found in ilmenite from the northern coast of the Sea of Azov. In these papers
he notes that the ilmenite and ore concentrate contain a lot of niobium, tantalum, and rare earths.
Gevorkyan emphasises that both ilmenite and its ore concentrate contain significant enrichments of
niobium, tantalum and rare earth elements. These concentrations exceed typical levels in most sam-
ples, with Nb,O; reaching 6900 g/t, Ta,O5 430 g/t, and rare earth elements (REE) 6400 g/t. The author
provides a detailed geochemical analysis of waste and ilmenite concentrate from different deposits to
better understand the technological possibilities of integrated processing. It was also emphasised that
the ultimate goal should be the extraction of high-value mineral resources, including rare and scat-
tered elements.

The monograph by Shnyukov et al. [2009] provides a characterisation of the geological study of
vanadium, its sources of concentration, mineralogical-geochemical features, and types of industrial
deposits and ore occurrences. The monograph particularly focuses on the concentration of vanadium
in sedimentary rocks, including iron ores, bedded phosphorites, natural bitumens, the oil and gas
condensate zone, organic products of humification, and adsorption in primary solutions in clays and
sandstones. The research also shows the results of studying the vanadium in the Lviv-Volyn coal
basin and uranium-vanadium-scandium metasomatic rocks of the Kryvyi Rih iron ore basin. The

2 Vykhodtsev, M. K. 2007. Assessment of the S]prospects of titanium-zirconium placers of the northeastern slope
of the Ukrainian Shield. Fonds of Geological Survey Trust, 1: 1-259. [Ukrainian].

3 Semenenko, N. P. et al. 1975. Geochemistry of beryllium, niobium and titanium in metasomatites of the USH
(final report). Ukrainian Territorial Geological Fund. Kyiv, 1-218. [Russian].
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monograph emphasises that the main source of vanadium extraction at present is titanomagnetites,
magnetites, and some other iron minerals identified in the Ukrainian Shield and its slopes in com-
plex titanium-vanadium deposits of the Korosten (Stremihorodske, Torchynske, and Zlobychivske
deposits, etc.) and Korsun-Novomirhorod plutons (Nosachivske deposit). It is noted in the study that
the industry in Ukraine does not extract vanadium from its own mineral raw materials, although
the technological scheme for obtaining vanadium from Neogene ores of the Kerch region (Crimea,
Ukraine) was developed in 1931. Under modern conditions, the extraction of vanadium impurities
under these conditions requires the development of new unconventional technologies for cost-eftec-
tive by-product or direct extraction.

The issue of studying and developing valuable impurities in ores has been the focus of Ukraine’s
geological service for the past 50 years, but the question remains open.

Material and Methods

In this study, the foundational information was derived from the results of prospecting and geo-
logical surveying conducted by the State Service of Geology and Mineral Resources of Ukraine (had
different names in the past) from 1934 to the present day. A thorough analysis was carried out regard-
ing the composition of titanium ore minerals, specifically rare-metal valuable impurities, as well as
the overall results of prospecting, mineralogical and chemical composition, and reserve calculations
of titanium-containing deposits in Ukraine. Special attention was given to the analysis of the chemi-
cal composition of ilmenite, rutile, zirconium concentrates in the original ores, and other titanium-
containing minerals, including valuable impurities of rare-earth elements in Cretaceous, Palaeogene-
Neogene, and Quaternary placer accumulations. The analysis included the percentage and grams per
ton content of TiO,, Fe,05, FeO, P,0;, and other trace elements in rocks and ores identified in the
provinces of the Korosten and Korsun-Novomirhorod plutons in deposits and areas. We first col-
lected the increased elevated concentrations of isomorphic impurities of vanadium, zirconium, nio-
bium, tantalum, hafnium, scandium, cobalt, etc. Based on the unpublished survey reports we present
for the first time to the wide public the presence of indium (average content of 0.0055%) and gallium
(0.0033%) in ilmenite of the Korosten pluton with vanadium content ranging from 0.21 to 0.33 g/t
and scandium from 63 to 100 g/t*.

Formation of rare and disseminated elements

The formation of rare and disseminated elements in titanium ore deposits in Ukraine is associated
with the origin of these ore minerals from magmatic processes and tectonic events in the substrate,
which included various chemical elements such as iron, aluminum, scandium, tantalum, niobium,
hafnium, tungsten, tin, gold, and others. During the weathering of these magmatic sources and the
alteration of minerals under the influence of factors such as weathering, valuable mineral concen-
trations were formed, creating extensive placers on the Earth’s surface, especially in zones of geo-
logical formation processing from various geological periods [Ramdor 1962]. Under the influence of
exogenous processes, minerals transitioned into kaolinite, montmorillonite, beidellite, but resistant
minerals such as ilmenite, rutile, zircon, staurolite, sillimanite, disthene, quartz remained unchanged,
persisting as fine disseminated particles in the moving mass of weathered crust rocks [Lazarenko
1971; Kulish 2005].

IImenite (titaniferous iron ore) and its leucoxene-altered varieties serve as the primary carriers of
rare and disseminated elements, including impurities of varying concentrations of vanadium, scan-
dium, tantalum, hafnium, and other elements. Regional weathering horizons formed during the Ju-
rassic and Cretaceous periods became key areas for the formation of titanium placers (see Fig. 1).

4 Irshansky mining and processing glant. 1974. Report on geological exploration works carried out by Irshansky
GOK in 1972 and 1973. Irshansk, Ukrainian Territorial Geological Fund, 66. [Russian].
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The Korosten pluton is an important source of rare and scattered elements in Ukraine. Its geo-
logical structure and characteristics make it an object of interest for scientific research and industrial
production, given the development of modern technologies and the growing demand for these valu-
able resources. The Korosten pluton is located in the central part of Ukraine, mainly in Zhytomyr and
Kyiv oblasts. This geological object is important from the point of view of rare and scattered elements
(REEs) extraction.

The Paromivske alluvial ilmenite deposit is an important resource in Ukraine that plays a key
role in the production of iron, steel and titanium dioxide. The geological structure and structural-
geological position of the Paromivske deposit are described and illustrated in [Yaremenko 2016.]. Its
turther development contributes not only to the region’s economy but also provides the necessary raw
materials for the country’s industry and technological development.

According to the data of O. M. Bazaliyska®, obtained during the exploration of the Paromivsky
placer deposit of ilmenite in the Mesozoic-Cenozoic deposits and weathering crusts of the basic
rocks of the Korosten pluton intrusive complex, the following chemical composition was determined
(Table 1).

Valuable components in ilmenite include Sc and V, with V,0 content in ilmenite ranging from
0.24 to 0.28%. The industrial content of scandium in ilmenite is 30-50 g/t (0.003-0.005%) (Table 2).

In Table 3, the chemical composition of ilmenite from the Korosten pluton and titanium-zirco-
nium placer deposits is presented, based on the data of Vykhodtsev et al. (report, 2007), who also
provided a positive assessment of the prospects of titanium-zirconium placers on the northeast slope
of the Ukrainian Shield.

Table 1. Chemical composition of the Poromivske placer deposit (in %) (from report of Bazaliyska 3)

Tabnuys 1. Ximiuamii cknap ITopomiBcbkoro poscumuoro pogosuina (y %) (Bupo6uuymii 3Bit, basamiii-
ChbKa %)

Deposit | SiO, | TiO, | ALO, | Fe,0; | Fe,0;5 | FeO | MnO | CaO; | MgO | Na,0 | K,0 | P,O; | Cr,0, | V,05
Paromivske  0.61- 50.96 020- 0.20- 6.62— 248- 0.53- 0.05- 028- 0.07- 0.57- 0.034- 0.021- 0.24-
1.29 049 049 1425 3556 064 006 052 008 009 0082 0029 0.28

Table 2. Reserves of V,0; and Sc in ilmenite and zircon in alluvial ores of the Paromivsky placer deposit of
ilmenite (C, category) (from report of Bazaliyska )

Tabnuys 2. 3amacu V,05 i Sc B inbMeHiTi Ta HUPKOHi B po3cunHux pyaax IlapoMiBcbkoro pomosuia inb-
MeHiTty (kateropisa C,) (BupoOHIrumii 3Bit, basailicpka )

. Ilmenite reserves Average content Inventories (in tonns)
Category of TiO, component (in tonns) V,0. t | Sc, gr/t [ Zr, kg/m3 V,0. | Sc | Zr
Aluvium B+C, 801376 0.293 94.4 0.64 2348 nodata  no data
Weathering crusts B+C; 1760762 0.257 84.8 4525 nodata  no data
Total 2562138 6873 nodata  no data

Table 3. Chemical Composition of ilmenite from the Korosten pluton and titanium-zirconium placer
deposits (in %) (from report Vykhodtsev 2)

Tabnuys 3. XiMiuHmit ckrag inbMeHiTy 3 KOpocTeHChKOro INIyTOHY Ta TUTAaHO-IMPKOHIEBUX po3cuiB (y
(BupoOHITYMIL 3BiT, Buxogues 2)

Deposit | 1O, | FeO | MnO | MgO | ALO, [ Cr,0, | V,0.
Korosten pluton 50.2 42.5 0.55 0.82 0.38 0.03 0.20
Tarasivske placer 64.2 27.5 0.014 traces 2.1 0.10 0.18
Zelenoyarske placer 69.7 27.3 0.37 1.08 0.23 0.42 0.21

According to Mazurenko [2009], after enrichment of two samples of titanium-zircon sands from
the Tarasivske deposit, the following significant impurities were found: in rutile: 0.145% Nb,Os,
0.013% Ta,Os, total rare-earth elements—0.01%, 0.25% V,Os; in ilmenite: V,05: 0.018-0.83%, Ta,Ox:

> Bazaliyska, L. M. et al. 2016. Exploration of the Paromivske alluvial ilmenite deposit. Ukrainian Territorial
Geological Fund. Kyiv. 3: 259. [Ukrainian]
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0.015%, total rare-earth elements—0.041%; in zircon: 1.17% Hf, 0.15% V,0O,, total rare-earth ele-
ments—0.43%.

Other elements, presented as associated impurities, include Mn, Pb, Sb, Mi, Cr, Sn, Mo, Cu, and Co.

The chemical composition of ilmenite in titanium-zirconium deposits refers to the elemental
makeup and structure of the ilmenite mineral found within these deposits. Understanding the chemi-
cal composition is crucial for assessing the potential economic value of the deposit and for designing
effective extraction and processing methods. The table below shows the chemical composition of
ilmenite in the titanium-zirconium deposits of the Korosten pluton (Table 4).

Table 4. Chemical composition of ilmenite in titanium-zirconium deposits (in %) (from report, Mazurenko,
2009)

Tabnuys 4. XiMmivHuii CKIaj IbMEHITy B TUTAaHO-IMPKOHiEBUX pogoBuiax (y %) (BmpoO6Hmumii 38it, Ma-
3ypeHKo, 2009)

Placer deposits | SiO, | TiO, | ALO, | Fe,0, | FeO | MnO | CaO. | MgO | P,0. | Cr,0, | V,0. | ZrO,

Samotkanske 0.34 682 1.1 26.5 - 1.19 0.09 002 0.09 0.17 0.24 -
Vovchanske - 634 2.0 29.0 1.0 0.83 0.26 - 0.06 1.35 0.25 -
Tarasivske 1.1 64.2 2.1 26.8 0.46 0.014 traces traces traces 0.1 0.18 -
Zelenoyarske 097 62.0 1.67  28.08 - 0.76 0.36 0.33 0.14 0.75 0.21 0.08

As seen from Tables 1-4, the comparison of the chemical composition of ilmenite in the gabbroids
of the Korosten pluton and the placers indicates a significant similarity in chemical composition.
However, analyses of bulk ilmenite samples from the placers differ markedly, showing higher contents
of TiO,, Al,O3, and Cr,0;, and lower iron content.

For example, in the Stremihorovske deposit (Zhytomyr Oblast), 90% of TiO, production comes
from ilmenite. This deposit is located in gabbros, diabases, pyroxenites, and syenitic pegmatites,
widely represented in weathering crusts, coastal-marine, and continental placers. Leucoxenised ilme-
nites include over 20 different elements, including rare, scattered, and rare-earth elements, the total
content of which can reach 30 kg/t or even more [Proskurin et al. 1974]. Studies of conducted by
V. H. Gevorkyan (2002) identified rare metals Co, V, Zn, Hf, Nb, Sn, Th, Sc, V, Zn, and Ga as impu-
rities, as well as a significant amount of Ni, Cr, Cu, Pb, Ag, and Zn. Leucoxenised ilmenites tend to
accumulate more impurities [Baranov 1961; Ramdor 1962; Gevorkyan 1964, 2002].

In addition to magmatic deposits associated with titanomagnetite ores containing rare and scat-
tered elements, various types of epigenetic concentrations of these impurities exist in Ukraine. They
are located in different age sedimentary rocks: Kimmerian iron ores, coals, bauxites, vanadium plac-
ers, limestones, red-colored and mottled formations, copper- and uranium-bearing sandstones, solid
bitumens, etc. According to published reports [e.g. Kholodov 1968, 1973; Shnyukov 1977, 2008; Ba-
lance ... 2014], the largest vanadium reserves are found in sedimentary iron ores, exceeding the va-
nadium content in placers of titanium minerals several times. Unfortunately, the extraction of this
valuable material, which plays a crucial role in the industry of many countries has not been carried
out to date.

Conclusion

Our research has identified three significant sources of rare earth elements in Ukraine. The first
source is primary deposits of apatite-ilmenite ores located in gabbroic rocks. The second source is
exogenous deposits formed as a result of rock weathering. The third source is complex deposits of
ilmenite-rutile and ilmenite-zircon placers.

In the post-war period, Ukraine’s mining industry is preparing to use modern, integrated and
waste-free technologies for the extraction of valuable mineral resources, and for this purpose it is
important to use raw materials and beneficiation products in a comprehensive manner in the extrac-
tion and further processing of concentrates and associated rocks, such as clay, peat, sands, including
quartz, lignite, apatite and others. Efficient use of mineral resources and maximising the extraction of
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valuable products should be aimed not only at generating economic benefits, but also at preserving
the environment and preventing its pollution by industrial waste.

Given that Ukraine primarily focuses on the development of titanium and iron ore deposits, which
include rare and scattered elements, and the latter are not extracted (which is not economically vi-
able), Ukraine should reconsider its approach to extracting vanadium and other minor elements from
iron ores, bauxites, oil shales, phosphorites, various uranium deposits. To achieve this, detailed geo-
logical and geochemical studies of all identified sources and accumulators of valuable mineral impu-
rities in Ukraine are required, including ilmenite concentrates and production waste.

Ukraine has large deposits of high-quality local raw materials. Using its scientific and produc-
tion potential, as well as investment support from geopolitical partners, Ukraine is able to meet the
demand for valuable elements by developing complex deposits for both domestic and international
markets. In addition, it is necessary to continue to search for new methods of identifying sources of
rare and scattered elements, and to explore alternative approaches to their extraction and use.
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abstract

Within the Dnipro-Donets aulacogen, Devonian salt stocks (dia-
pirs) are widely developed. The suprastock, interstock, and near-
stock areas associated with these diapirs have consistently drawn
the interest of researchers in the Dnipro-Donets Depression for
hydrocarbon exploration. Uprastock and interstock areas, primar-
ily associated with anticlinal structures, have been the primary
targets for exploration. Numerous significant hydrocarbon accu-
mulations, including large and unique deposits, have been discov-
ered in these structures. These deposits are classified as bedded,
massive-bedded, and dome-shaped, with lithological or tectonic
confinement. Sealing rocks are the Permian chemogenic sedimen-
tary succession or clay-rich roks at various stratigraphic levels of
the overlying rocks. Modern seismic methods eftectively identity,
outline, refine, and prepare such structures for drilling, with a
geological success rate of approximately 0.6. Nearstock areas en-
compass parts of salt-dome structures with unique characteristics
resulting from salt diapirism. These areas often feature hydrocar-
bon traps only a few hundred meters wide, characterized by low
seismic reliability due to salt-induced wavefield distortions and
complex structures. The geological success rate for hydrocarbon
exploration in these challenging conditions is approximately 0.12.
Four main types of hydrocarbon traps are identified in nearstock
areas: reefal deposits in the Upper Pennsylvanian Araukarytova
Formation and the Early Permian Slovians’k Formation; dikes in
the Upper Pennsylvanian and Lower Permian sedimentary rocks;
tectonic satellite blocks including Serpukhovian, Bashkirian, and
Upper Pennsylvanian rocks; and carbonate banks in the Lower
Permian deposits. Nearstock traps are confined by salt stocks or
by radial faults and salt filling radial fractures. Caps include salt
diapir overhangs and Lower Permian chemogenic rocks. In the
absence of robust fluid seals, nearstock traps often prove empty,
likely due to poor sealing properties at the salt diapir-collector
contact. Despite this, nearstock hydrocarbon sedimentary rocks
with pre-Cenozoic salt formation are found in various Dnipro-
Donets Depression regions.

© 2024 The Author(s); 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
Licence (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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13’ IOHKTUBHI MOPYIIeHHA K (QII0IKOyIopy MOK/IA/KiB
BYITIEBOJHiB MPNIITOKOBUX 0/10KiB [IHinpoBcbKoO-
[oHenpkoi 3anmaguuu (Ykpaina)

Amnppiit Ixosnes, Ipuna Camuyk

Pesrome. B mexxax [IHiTpoBcbKO-/IOHELBKOTO aB/IaKOT€HY MOIIMPEHI IITOKY IEBOHCHKOI COJi, AKi BUK/IN-
KaIOTb 3HAYHUII iHTepec B KOHTEKCTi JOCIi/I>)KeHb MTOK/NaJliB BYT/IeBOJHIB. Y CTaTTi PO3IIAHYTO Ha/[ITOKO-
Bi, MDKIIITOKOBI Ta IPUINTOKOBI [Ai/ITHKY, TTOB’sI3aHi 3 CO/STHMMMU [iianipamMiu, SIK MOTEHI[ilHI 06 €KTH Is
MOIIYKiB Byr/ieBoAHIB. HagmToKoBI Ta MDKIIITOKOBI AiMSHKM, TepeBaXKHO aHTUK/TIHAIbHI CTPYKTYpH, 6ynn
OCHOBHMMIU 00’€KTaMMi OIIYKOBUX po6iT. Ha Takux cTpyKTypax BUAB/IEHO 3HAYHI IPOMMUCIIOBI OKIaN
BYI/IEBOJHIB, 30KpeMa BeIMKi POJOBUINA, TaKi AK [Mlebennucpke Ta 3axigHo-XpectuieHcbke. [Tokmaau
BYIJIEBOJHIB LIMX CTPYKTYP KIacU]iKyIOThCS AK IIACTOBI Ta MaCUBHO-IUTACTOBI. CyvacHi MeTOAM ceitcMiv-
HIX JJOC/TIJPKEHD NO3BOJIAIOTD JIETKO BUABIATY Ta OKOHTYPIOBATH Li CTPYKTYpu. [IpuIITOKOBI BinAHKY, AKi
XapaKTepyU3YIOThCA CKIATHOI OYZOBOIO i CIIOTBOPEHHAM CelICMIYHOTO IO/, MAIOTh HU3bKUI KoeilieHT
reoyorivHoro ycmixy (~0,12). BoHu noginaoTecs Ha YOTUPY OCHOBHI TUITH IIACTOK, 3a/IEXKHO Bifj reo/moriv-
HUX yMoB. OI0iI0ynopy TakuX IaCTOK MOXYThb OYTY PisHi, BK/IIOYHO 3 KO3MPKaMy CONAHMUX [iamipiB Ta
XeMOTeHHI ITOpPOfY HIDKHBOI HepMi. JToCifKeHH s [oKasa/, 10 eKPaHyodi BITaCTUBOCTI CKMAIB 3abes-
MEYYIOTHCS IXHIM TeHe31COM 1 3alI0BHEHHSIM. TeKTOHITH, sIKi pOpMyIOThCs Ipy IepeMillieHHi 6/I0KiB, Ma-
I0Tb BYCOKY (II0IOYIIOPHY 34aTHICTD. [IpUINITOKOBI Ai/ITHKY MORINAIOTHCA Ha [Bi IPYIIN: 3 IHTEHCUBHUM
TEKTOHOT€HEe30M 1 UMC/IeHHNMY 6/I0KaMI-[IaCTKaMI, Ta 3 OUIBII CIIOKINTHMM TeKTOHOTEHEe30M i MEHIIOI0
KiNbKicTIO 6710KiB. [IprkIany ycoinrHmux momykis Byr/ieBOAHIB B IPUIITOKOBYX Ai/ITHKAX 3a3HAYEHNX TH-
11iB HaBefieHi Aa KapaiikosiBcbkoro Ta CuHIBCHKOTO AiamipiB. ¥ IuX pofioBUIaX BUABIEHO BUCOKOIIPO-
AYKTVMBHI HOK/Ia[) BYITIEBOAHIB, TOAI SIK AUISAHKY 6e3 (IIIIfOYIOPIB 3aIMIIAIOTHCS HETIPOLYKTMBHIIMIL.
CrokiiiHi TeKTOHIYHI yMOBH, sIK Ha IlicouaHCbKOMY [iamipi, TaKO)X MOXYTb 3abe3medyBaTi HasBHICTD
HOK/IafliB BYIZIeBOAHIB. CTaTTA JeMOHCTPY€E BaXK/IMBICTh M3 IOHKTUBHUX NOPYILIEHb-QIIOIOYIOPIB Al
YTBOPEHHA IIOK/AJiiB BYITIEBOJHIB B IIPUIITOKOBUX YMOBaX. PeKOMeH/IyeTbCA 30CepeKyBaTy MOLIYKO-
BO-PO3BiyBa/IbHI POOOTH Ha AiMSHKAX, [je MPOAYKTUBHI cTpaTurpadiuyHi KOMIUIEKCH MTepeKpUBAIOTHCS
TaKMMM NopymeHHAMN. Ile 103Bo/IA€ 3SMEHIINTY BIVIMB COMAHOTO MAcUBY Ha CEICMIiUHMII 3aINC i TOYHO
IIPOTHO3YBaTy PO3MOBCIO/KEHHA ITOK/Ia/IiB.

Knro4osi cnosa: [Ininposcbko-JJoHenbKa 3amajjiHa, JEBOHCbKi COMAHI IITOKMU, NOK/IAiM BYITIEBOJHIB,
IPUIITOKOBI AUIAHKM, (IIIOIIOYIIOPH, TEKTOHIYHO €KpaHOBaHi IIaCTKIL.

Appeca gns 38’sa3Ky: Ipuna Camuyk; XapkiBcpKuit HanioHanbHMit yHiBepcuteT imMeni B. H. Kapasina; marinan
Csob6omn 4, Xapkis, 61022 Ykpaina; Email: fedot-ira@ukr.net; orcid: 0000-0002-8117-6117

Bceryn

B mexxax JJHINpoBcbKO-J[OHEIPKOTO aB/IaKOTeHY IIVPOKO PO3BMHEHi WITOKM (fiamipy) eBOH-
cbkoi coni. [ToB’A3aHi 3 giamipaMu HaJIITOKOBI, MDKIIITOKOBI Ta IIPUIITOKOBI AI/ITHKM TePMaHEHTHO
BUK/IMKAIOTh 3alliKaB/leHicTh JocnigHukiB JJHimpoBcbko-oHenbkoto 3amaguuHon (J03) masa mo-
HIyKiB TIOK/Ia/IiB BYITIEBOJHIB. ByI/eBogHEBI pecypcu perioHy BiflirpaloTh BaXKIMBY POIb B €HEP-
TeTUYHIl He3a/e)KHOCTI YKpaiHy, 1o MigBUIIYE aKTYaAbHICTD JOCTi/I)KeHb T€0NIOTiYHUX CTPYKTYP,
1oB’s13aHuX 3 Aianipamu. ITomyk i po3po6ka ByIJieBOgHEBUX POJOBUIN Y LMX 06/IACTAX CIPUSE I10-
KpallleHHI0O eHepreTUYHOl Oe3neKy Ta eKOHOMIYHOTO PO3BUTKY KpalHM. 3aCTOCYBaHHS Cy4acHUX
METOJIB CeICMIYHMX JOCTI/KeHb JO3BO/IsIE e(DeKTUBHO BUAB/IATH, OKOHTYPIOBATH Ta TOTYBATHU JIO
OypiHHA MaibKe BCi TUIIM CTPYKTYP, 32 BUKTIOUEHHAM CTPYKTYpP PO3TALIOBAHNUX Y HMPUIITOKOBUX
6710Kax, Ipo AKi i ITMMeTbcA y cTarTi.

PisHomaHiTHI MeTony, BKIIOYalouy OypiHHSA, BUKOPMCTOBYIOTbCA JIA BU3HAYEHHHA i mifTBep-
IPKeHHs HasBHOCTI BYITIEBOJHIB y NPUINTOKOBMX AiNAHKAaX. BMBUEHHA TaKuX [iIAHOK HO3BOJIAE
Kpallle 3pO3yMiTHU I'e0JIOTiuHi NpoliecH, 10 IPU3BOAATH O YTBOPEHH: BYI/IeBOJHEBUX MTOK/IA/iB, a
TaKO>X BAOCKOHA/INTY METOJY IX BUSIB/IEHH Ta po3po6Ku. [JoC/iIKeHH s, IPOBefieHi Ha POJOBMINAX,
TakMx AK PosmamnHiBcbke, YyTiBcbke, HoBoykpainchke, 3axigHo-XpecTuiieHcbKe, Kapaiiko3iBcbke,
YepBOHOAPCHKE TOINO, MiTBEPIKYIOTh 3HAYHMII IOTEHLial IUX CTPYKTYP IS BUABIEHHSA HOBUX
IIOK/IaJiiB BYITIEBOJHIB.
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MeTot0 po60TH € HOCTI/KEHHS Te0/IOTiYHNX YMOB (OPMYBAHHSA Ta 0COOMMBOCTEN OYHOBU TIPK-
HITOKOBUX CTPYKTYp JJHinpoBchbKo-JJoHeNbKOI 3anaiHMA, @ TAKOXK BM3HAYEHH IXHBOTO MOK/IMBOTO
HOTEeHIiany J/Is1 BUSABJIEHHs i pO3p0oOKM BYITIeBOZHEBMX ITOK/IA/IB. 3afadi JOCTif)KeHH: BU3HAYeH-
HsI PO3JIOMiB, AIKi CHPUAIOTH YTBOPEHHIO BYTITIEBOJHEBUX MOK/IA/IiB Ta OKPECIEHHA MOXK/IMBOTO I10-
TeHIlia/ly IPUIITOKOBUX CTPYKTYP [/l HAKONMYEHH: ByT/IEBOJHIB.

CraH po3poOKM MUTaHHA

HapmTokoBi Ta MDKIITOKOBI TIIAHKHY, JO AKUX B OCHOBHOMY IIPMYyPOY€EHi aHTUKITIIHA/IbHI CTPYK-
TYpH, OY/IU epIIOYepProBUMM 00'€eKTaMy MOMIYKOBUX po6iT. Ha cTpyKTypax Takoro TUIy BifKpuTo
3HAYHY Ki/IbKiCTb IPOMMCIIOBUX CKYITY€Hb BYIJIEBOJHIB, B TOMY YMC/Ii KPYIIHi i yHiKa/IbHi 3a 3amaca-
mu (IIle6ennuchbke, 3axigHo-XpectuiieHcbke, EdpeMiBebke, KernuiBcbke, MennxiBcobke, S161yHiB-
cbke Ta iH.) [Samchuk 2022]. 3a Tunom, moKIagy HAAIITOKOBMX Ta MDKIITOKOBMX Ii/ITHOK HaJIeXKaTh
[0 IIACTOBUX, MAaCUBHO-IIJIACTOBUX, CKJIEIIIHHMX, 3 JIITOJOTIYHMM a60 TEKTOHIYHUM OOMEXKEHH M.
Drr0ifoynopamMm CIyryloTh IOPOAY XeMOTeHHOI TOBILi IepMChKOI crcTeM ab0 ITIMHUCTI Bifkmagn
Ha pi3HUX CTpaTUrpadiyHNX piBHAX MepeKpuBadux nopig. CyqacHUMU METOLaMU CeMICMIiYHNUX 0-
CIIi[[KeHDb CTPYKTYPU TaKOTO TUILY JOCTAaTHbO JIETKO BUABUTU, OKOHTYPUTHU, YTOYHUTH Ta IHifrOTY-
BaTy 1o O6ypinns [Samchuk 2022]. CTpyKTypy B OCHOBHOMY XapaKTepu3yITbCsl BUCOKUM Koedirri-
€HTOM TeosIoriuHoro ycmixy go ~0,6 [Parkhomovsky & Kuznetsova 1985].

Jlo IpUIITOKOBUX [iIAHOK BiJTHOCATHCA OKPEMi YaCTMHM COJAHOKYIIOJIBHUX CTPYKTYp 3 Hall-
OiMbII SCKPaBO BUPAXEHVMU YHIKaJIbHMMU pycamyu OymOBM, 3yMOBJICHUMM BIUIMBOM IIpOIIeCiB
consiHoro piamipuamy. IlIuprHa IpUIITOKOBMX 6IOKiB-IIACTOK BYITIEBOAHIB 4acTO He IEPEBUIIYE
HEKiTbKOX COTeHb MeTpiB. IIpUIITOKOBI AiIAHKYM XapaKTepU3YIOTbCA HU3bKOI NOCTOBIpHICTIO pe-
3Y/IbTATIB CEICMIYHMX JOCTiJ)KEHb, Yepe3 CIIOTBOPEHH:A Ci/UII0 XBIM/IBOBOI'O IOJIA Ta NOBOJII CKIafl-
Hoto 6yzoBoo [Visochansky et al. 2022]. B cuny ixuboi ckimagHoi Ta cnabko nepenbadysanoi 6yoBy,
JIMOBIpHICTb T€0/IOTiYHOTO YCIIiXy MOUIYKiB IOK/IafiB ByrneBonHiB (BB) B momi6HMX reomorivHnx
yMOBax He BUCOKa, KOedilieHT reonmoriqnoro ycmixy ~0,12 [Istomin et al. 1987]. Buginserbcs 4o-
TYPY OCHOBHMX THIIA ITAcTOK BB y mpumiTokoBux minsHKax: nuteitdosi y Bifjkmagax apaykapuro-
BoI (BepxHilt KapOOH) Ta C/TOB’STHCBKOI CBIiT (HVDKHS IIepM); 3aAMpH Y BifIK/Ia/jaX HYKHBOI YaCTUHU
IIePMCPKOI Ta BEPXHbOI YaCTVHM KaM STHOBYTI/IbHOI CHCTEM; TEKTOHI4HI O/IOKM-CaTeTiTH, [0 0XO-
IUTIOIOTH CePIYXiBChKi, 6AlIKMPCHKi Ta BEPXHbOKAM STHOBYTi/IbHI BifK/many; KapOoHaTHI 6aHKY Y Bif-
K/IaJax HYbKHboI repui [Visochansky et al. 2022].

3a 37iiiMaHHAM IUIACTiB MPUIITOKOBI MACTKM 0OMeXXeHi Ko3upKamy ab0 HIXKKOI COMSTHMX IITO-
KiB, a Ha ¢1aHrax — pajjia/IbHYMH JI0 LITOKY HOPYIIEHHAMN ab0 Ci/ITIO IITOKIB y pasi, Ko BOHa 3a-
IIOBHIOE pajiia/ibHi pO3pUBH, yTBOPIOKYM CBOEPiAHI 3aToku. [TokpuIKaMy MOXKXYTb 6yTI KO3UPKI
COJIAHMX JliallipiB i XeMOT€HHi IOPOAY HVXKHDBOI IIePMi.

Y pasi BiiIcyTHOCTi «KO3MPKOBOI COMi» a00 iHINX MOTY>KHMUX BUTPUMAHUX IIACTiB-(Ioifoymo-
PiB, IPUIITOKOB] ACTKYM TEKTOHIYHO eKPAaHOBAHOT0 a00 HaMiBaHTUK/IiHA/IbHO THUILY, YaCTO BUSBIIS-
I0TbCS TOpOXKHI (Harpukiay bpuragnpiscbkmit, BankiBcpkuii, KomonTtaiBebkmit miamipy miBHIYHOL
npn6opToBoi 30HM Ta [To3HsKiBCchKUIL, IcaukiBcpkmit, PoMonaHiBchKuil fiamipy miBaeHHOI Ipr6op-
TOBOI 30HM). OCHOBHOIO IIPMYMHOIO [[bOTO SIBUIIA, CKOPIII 3a BCe, € CTabKi eKpaHyo4i BIacTUBOCTI
KOHTAKTY COJIbOBOTO JIiallipy Ta I1acTa-KOIeKTopa.

Ha BigMiHy Bijj 3a3HaYeHUX IPUKIaZiB, B pisHUX paiioHax [I]13, TaKoXX B aHAIOTiYHUX «6e3K03Mp-
KOBMX» YMOBAX, BUABJIEHI IPUIITOKOBI IOK/IA/IN, i3 3a/IATaHHAM COJI Y JOKATHO30ICbKMX BiffK/Iafjax.
30KpeMa MOK/Iafiy TAKOTO TUILY B MiBHi4HiN mpubopToBiit 30Hi /113 y HIDKHbOKaM STHOBYTi/TbBHOMY
Ta BEPXHbOJEBOHCHKOMY KOMIUIEKCI BifKpuTi B mpuuTokoBux 6mokax KapaiikosiBcpkoro ta Cu-
HIBCBKOTO fiamipis, a B npuocboBiit — Ilicouancekomy piamipi [Visochansky et al. 2022]. Ananis
CTPYKTYPHO-TEKTOHIYHOI Oy{OBM CBiJYUTb IIPO Te, 1[0 BUSBJIEH] MTOK/IAIM BifHOCATHCS IO I/IACTO-
BOT'0, TEKTOHIYHO-€KPaHOBAHOTO TUIlY, & IOKPUIIKAMN CIYIYIOTb CKUAY aMIULTyRow ~50-600 M,
110 JIaTepajIbHO IIePeKPUBAIOTD MMACTKIL.
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lncomerpuyHo BulLe Bif CKUiB-III0iTOYIOPIB, KiNbKiCTh IOK/IA/IiB pi3KO 3MEHIIYETHCA 1 BOHI
B)XX€ CTAIOTh JIOKa/IbHO-0OMEXXeHVMM, TeKTOHIYHO ab0 JTONOriYHO eKpaHOBaHMMM Ha mepudepii,
6e3 KOHTAKTYBaHHA 3 COJLAHMMU Aiamipamu. YacTo macTky, 1o po3TalioBaHi Hajj TAKOTO POAY CKU-
namu-droifoymnopamu, B3araji He BMILIYIOTh CKYIT4eHb ByreBonHiB [ Visochansky et al. 2022].

Cxyaum-Qmoifoynopu MOXyTh IIaflaTi AK B HAIPAMKY Bifl CONAHOTO Aiamipy B 6ik 3aHypeHHA
CTPYKTYP, TOOTO BifHOCATHCS [O 3TiHOTO TUITY, TaK i HABIIAKYM — B IPOTWIEKHOMY HAIPSAMKY Bif
3aHYPEHHSA Ta BiTHOCUTHCA J1O HesTifHOro Tuiry. OCHOBHUM KPUTEPIEM €KpaHYBaHH: € 1aTepajbHe
Ta IIOBHE IIEPEKPUTTA IOTEHIIIMIHOI MACTKY B IUIAHI.

BukiameHHsa 0OCHOBHOTO MaTepiamy

ExpaHyro4i BIacTMBOCTI CKUALY 3a0€311euyI0ThCs JesIKUMM 0COOIMBOCTAMY iXHBOTO TeHe3NCy Ta
3aIIOBHEHHs NIISTHKY «3isTHHs» IUIOIIMHY cKupava. [1ix yac nepemimjeHHs 6/10KiB Ha IIOLVHI CKI-
flada GpOpMYIOTbCA TaK 3BaHi TEKTOHITH, 3 JOCTATHBOIO [l €KpaHYBaHH:A MOK/IALiB (II0ifoynop-
HOIO 37IaTHICTIO (IpoHMKHicTb Bix 10+15 go 20 M2) [Kharchenko & Maslyuk 2015], mo 3a kiracudika-
niero A. A. XaniHa BigHOCATbCA 1o rpyn Bixg C o A (cepenHsa-pmysxe Bucoka). Ha ginanni konTakry
AM3'IOHKTVBY 3i IITOKOM He BMKJIIOYA€ETHCS 3alIOBHEHHS CKylaya KaM'SHOIO CI/UIIO, 1O MiJBUIINYE
J10r0 eKpaHy04i BTaCTUBOCTI.

YMOBHO IPUIITOKOBI JIIAHKY MO>KHA MOAUINTY Ha IBa TUIIM: Ti, IO CPOPMYBaINCA 3a paxyHOK
IHTEHCHBHOTO TIPOSABY COSTHOTO TEKTOHOTEHE3y 3i 3HAYHOIO KibKiCTI0 OKpPeMUX V3 FTOHKTMBHIX
HOpYIIeHb Ta TEKTOHIYHO eKpaHOBAHUX O/TOKIB-IIACTOK, Ta Ti, 1j0 GopMyBamucs B Oi/bII CIIOKIii-
HOMY TeKTOHOTeHe3i B OCHOBHOMY 3 IUTIKaTMBHMMU (OpPMaMIU 3a/IATaHHSA Ta HEBE/IMKOIO KiJIbKiCTIO
OKpeMMX 0/10KiB-IIaCTOK.

[Tpuknagom 36epeXxeHHs MOK/IAJIB 3a PaXyHOK «CKU/iB-(JIIOiOYIOpiB», 3 IHTEHCHBHUM TeK-
TOHOT'€He30M € IIPUIITOKOBI popoBuia ByrieBonHiB KapaiikosiBcbke, IlimmickiBebke Ta Kymman-
XMHCbKe, IIPMypOUYeHNX BifnoBifiHo no Kapaiixosiscbkoro ta CyuHiBcbKoro giamipis. IIpuimrokosi
AUIAHKY IMX POOBMUII 3a3HA/MIN CYTTEBOTO BIUIMBY 3 OOKY CONAHMX AiamipiB. BypinuaM Ta ceiimo-
pO3BifyBanbHMMU pOoOOTaMM BUABIEHO JOCUTD I'YCTY Ta BUCOKOAMIUIITY/IHY CITKY V3 IOHKTMUBIB,
SIK 3TiJTHOTO TaK i He3TiJHOIr'o TUIIIB.

Puc. 1. Cuniscpknmit co-
nanmit pgianip Kymnamxus-
ChKOT0 Ha(hTO-ra30KOHIEH-
CaTHOro popoBuia (CTpyK-
, TYPHa Kapra BiIK/lIaJjiB Bi-
3ericbkoro spycy). Ilosna-
YeHHA: 1 — cKupu-expanu
mactok BB; 2 — ckugn-
¢dmoigoynopy; 3 — isorin-
CU BifKjamiB Bi3elChbKOI'O
ApyCy; 4 — MeXi CONAHOro
IITOKY; 5 — INPOAYKTUBHI
O70KM, TIEPEKPUTi CKupa-
Mmiu-moigoynopamm; 6 —
HENPORYKTUBHI O/I0KM, He
mepeKpuTi ckugamu-dio-
imoynopamu 7 — cBeppio-
BUHA.
& Fig. 1. Synivskyi Salt Diapir
%y, 'Ac \\‘% Y 7 of the Kulychykhynsky oil
¢ and gas condensate deposit
\ pacid 0 2D adiin (structural map of Visean
deposits). Legend: 1 — fault
that are screens of hydrocarbon traps; 2 — faults that are fluid barriers; 3 — isolines of Visean deposits; 4 —
boundaries of the salt stock; 5 — productive blocks covered by fault fluid barriers; 6 — non-productive blocks
not covered by fault fluid barriers; 7 — well.
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B TexroniuHmx 6rmokax CuHiBcbKoro miamipy (puc. 1, 2), mo nepexputi ckupamm-@moigoymno-
paMu BUABJIEHI, PO3BiJjaHi Ta JABHO €KCIUIYaTYIOTbCS BUMCOKONIPOAYKTUBHI IOK/Iagu BYT/IEBONHIB.
I HaBmaky, B 6710KaX, 10 He «IIePEeKPUBAIOThCA» B IUIAHI CKU/JaMU NTOAIOHOTO THUITY, TOK/IadiB BB He

BUABJIEHO.
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Puc. 2. Teonoriuni pospisu KymmunxmHcbkoro HadTo-ra3okoHfieHcaTHOTO pooBuia. [TosHaueHH:A: 1 — ras;
2 — Hadra; 3 — Bofja; 4 — Cinb; 5 — CBEPIOBNHA; 6 — CKUAM-eKPaHY IIACTOK BYITIEBOIHIB; 7 — CKuUaU-QIIo-
imoymopu; 8 — MPORYKTUBHI 6/10KM, TepeKpuUTi cKupaMu-diroifoynopamMu; 9 — He IPOJYKTUBHI 67I0KM, He
HepeKpUTi CKUAaMM-II0IT0yIopaMIL.

Fig. 2. Geological sections of the Kulychykhynsky oil and gas condensate deposit. Legend: 1 — gas; 2 — oil;
3 — water; 4 — salt; 5 — well; 6 — discharges shielding hydrocarbon traps; 7 — fluid barriers; 8 — productive

blocks covered by fluid barriers; 9 — non-productive blocks not covered by fluid barriers.
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Puc. 3. KapaiikosiBcbkuii co-
1 ngauit  pianip Kapaiikosis-

CbKOTO  Ha(TO-Ta30KOHJEH-

CaTHOTO pomoBMIIA (CTPYK-
, TYypHa KapTa BiIk/ajiiB Bi3ei-
cbKoro Apycy). IlosHaueHH::
1 — cxmpgu-eKpaHM IIACTOK
BB; 2 — ckupn-daoigoymno-
pu; 3 — isorincm BifgKmazgis
Bi3elCbKOro Apycy; 4 — Mexi
COJIAHOTO IUTOKY; 5 — IIpoO-
4 [JYKTUBHI ONOKM, IIepeKpuri
ckupamu-proifoynopamu;
6 — He IPOAYKTVUBHI OTOKM,
1l0 He TEpPeKpuUTi CKujaMu-
¢dmoigoynopamu; 7 — cBeppi-
TIOBMHA.

Fig. 3. Karaykoziv salt diapir
of the Karaykoziv oil and gas
deposit (structural map of
Visean deposits). Legend: 1 —
. 7 hydrocarbon trap discharge
screens; 2 — fluid barriers;
3 — isolines of Visean deposits; 4 — boundaries of the salt plug; 5 — productive blocks covered by fluid barriers;
6 — non-productive blocks not covered by fluid barriers; 7 — well.

KM2 0 2000m

[Moxmany mepexputi ckupgamu-Qroigoynopamy Ha KymnmanxmHcbKoMy HaTO-Ta30KOH/IEHCAT-
HOMY POJOBUIIi BUABJIEHI B IUIacTaX (PaMEHCHKOTO SPYCY BEPXHbOJEBOHCHKOTO BifJiy Ta Bepx-
HbOBI3€JICbKOMY IIiJ] Ipyci HMYKHbOKaM sTHOBYTi/IbHOTO Bifginy. [Toknany ¢paMeHChKOTO sIpycy Ipu-
ypoueHi [j0 HmillJaHMX IUIAaCTiB KOJEKTOPiB 3 e(eKTUBHOI TOBIIVHOKI Bif 5 1o 30 M, MOPUCTICTIO
10 26-28% (rpaHnyHe 3HaUeHH:A 8%) mpy MpOHUKHOCTI 1+1200 x 10-15 M2, IToyarkoBi gebitu rasy
pocsaram 100-200 tuc. M3/00y, a moYaTKoBi 3amacu okpeMux 6710KiB ckmafaoTb 200-600 miH M3. Y
HENPOAYKTMBHIX ITACTKAX, IO He IIePeKPUBAIOThCA CKIAAMU-(II0iOyIIOpaMy BOJOHOCH] ITIOpOfu-
KOJIEKTOPY XapaKTepU3yIOThCS iTeHTUIHMMI, BUCOKMMM QiIbTPaLiiiHO EMHICHUMM XapaKTePUCTH-
kamu (Hed — 20-26 M, mopucrictb — 15-20%). To6To MOXKHa KOHCTAaTyBaTy, 1[0 caMe depes Bif-
CYTHICTb CKUAY-(III0if0yIIOpY BYITIEBOAHI y X IACTKAX He 3aTPUMYBaJINCA.

AmnasoriyHa cuTyalis BifiMidaeTbcs i A4 MillIAaHUX IIACTiB-KOIEKTOPIB Biseiicbkoro sApycy. Ha-
IpuK/af, Topu3oHT B-20. B macTkax, mo BMimyoTh noknaau BB, Ta B HeNpOAYKTMBHUX ITacTKax
nopucrictp cknazgae 10-21% (rpannyHe 3sHavenHs 8,5%), epexktuBHa ToBIHAa — 2-10 M, I/TacT Xa-
PaKTepu3yeThCsl BUTPUMAHICTB 110 JIaTepPali, TITONOTiYHO YIiIbHeHH: ab0 3aMillieHHs He 3adikco-
BaHo. [TouaTkoBi gebitu rasy gocsramu 500 Trc. M3/g06y. CX0X010 re0/IorivHOI0 6YI0BOIO BTACTUBO
i ITipmickiBcbkoMy HaTO-Ira30KOH/IEHCATHOMY POZIOBMIIIL.

Ha KapaiixosiBcbkomy popoBuii (puc. 3—4) B cXifiHij Ta 3aXifHiil IPUIITOKOBYX Ji/ITHKAX BCTA-
HOBJIEHO NMOPAJKY 20 BUCOKONPOAYKTUBHUX ITOK/IAZIiB y BiJK/IajjaX Bi3eiICbKOrO Ta CEPIyXiBChKOTO
ApyciB. A Ha finaHLi 6710Ky cBepyioBUHU Ne 41, 1110 He TepeKpUTHIl B IUIaHi cKupjamu-dIoigoy-
IIOpaMM, BUABJIEHO Ti/IbKM [Ba HEBEIMKUX IOKIaf} BipOTifIHO JiTO/NOTiYHO €KPaHOBAHOTO TUITY
6e3 KOHTAaKTyBaHHA 3i CTiHKOI0 IITOKY. [Toponu-konekTopu Biseiicbkoro spycy (B-14 + B-24-25)
IIpefCcTaB/IeHi iCKOBUKAMU 3 BUCOKMMU KOJIEKTOPCHKMMM BIACTUBOCTAMMU. IlopucTicTh OKpeMmx
w1acTiB Big 9 1o 17 % (rpannyHe 3HaueHHSI — 7 %), epekTrBHA TOBIINMHA 3-21 M, TOYaTKOBI /1e6iTH
rasy ckmagamy 200-350 tuc.mM3/1006y. A mo4aTKkoBi po3BifaHi 3amacy rasy fesAKUX IOK/Ia/iB IepeBu-
myioTs 1000 MmH M.

IIpu npomy HalOIb1I IIPOAYKTUBHI IIJTACTU-KONEKTOPU JOCTATHHO HBobpe pO3IMOBCIOMKEHI IO
narepani (6e3 CyTTEBUX YIIiIbHEHb Ta 3aMillleHb) Ta MAIOTh BUTPUMaHi KOTEKTOPCHKi BIaCTH-
BocTi. ITopoay-KomeKTopu cepryXiBChbKOTO APYCY TaKOX JOCTaTHBO JOOpe BUTPMMAaHi IO IJIOLI.
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Puc. 4. Teonoriuni pospisu KapaiikosiBcbkoro HagTo-ra3oKoHfieHCaTHOro pofopuia. [TosHayeHH:A: 1 — ras;
2 — Hadra; 3 — Bopa; 4 — Cib; 5 — CBepIOBMHA; 6 — CKUIM-eKpaHM IIACTOK BYITIeBOIHIB; 7 — CKUAU-(III0-
izoymopy; 8 — mpOAYKTUBHI 67I0KY, IepeKpUTi CKuzaMu-Qoigoynopamn; 9 — He IpOAYKTUBHI 6710KM, He
HepeKpUTi CKuaMu-QIoifoynopaMi.

Fig 4. Geological sections of the Karaykoziv oil and gas deposit. Legend: 1 — gas; 2 — oil; 3 — water; 4 — salt;
5 — well; 6 — hydrocarbon trap discharge screens; 7 — fluid barriers; 8 — productive blocks covered by fluid
barriers; 9 — non-productive blocks not covered by fluid barriers.
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Puc. 5. IlicoyaHnchbKuii co-
JsAHUI piamip (CTpyKTypHa
KapTa BiAK/IajiB Bi3eChKO-
ro sApycy). [TosHauenna: 1 —
CKUJU-€KpaHN IacToK BB;
, 2 — ckupu-¢moigoynopu;
3 — i3orincu BigkmagiB Bi-
3€JICBKOTO Apycy; 4 — Mexi
COJISTHOTO IITOKY; 5 — mpo-
LyKTUBHI 6710KH, ITepeKpuTi
ckugamu-doigoynopamu;
6 — CBEpJIOBMHA.
Fig. 5. Pisochansky salt dia-
pir (structural map of Vise-
an deposits). Legend: 1 —
®> hydrocarbon trap discharge
screens; 2 — fluid barriers;
3 — isolines of Visean de-
6 posits; 4 — boundaries of

-6,2 the salt plug; 5 — produc-
tive blocks covered by fluid
~ barriers; 6 — well.
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[TopucticTsb ckmagae 9-14 % (rpaHnyHe 3Ha4eHHA — 8,5 %), e exTrBHA TOBIIMHA 2-14 M. [TouaTko-
Bi ge6itn rasy pocsaramu 300 tuc. M3/no6y, HapTn — 43 M3/06y.

DmrocTpani€ro mOCTaTHLO CHOKIMHMX TEKTOHIYHMX INPUIITOKOBUX YMOB, i€ BUABIEHO IIOKJ/IA-
iV, IO KOHTAKTYIOTh 3 0€3KO3MPKOBMM IITOKOM Ta €KPAaHYIOTbCA TEKTOHIYHMM IIOPYIIEHHAM, €
ITicouancpkuit piamip (puc. 5-6). Iloknan ropusoHTy B-21-22 mepeKpMBa€eTbCs 3aTOKOIOAIOHIM
CKIAOM. AMIUIITYAa CKuAy He3HauHa (~50-100 m). e cBigunTs mpo Te, 1m0 i MaoaMIUITYAHI CK1-
In 3a0e3IeYyI0Th JOCTaTHbO BUCOKI €KPaHYI04i BIACTUBOCTI /1 30epe>KeHHA MOK/IafiB ByITIeBOJ-
HiB. [opn3onT B-21-22 cknafeHnit miCKOBUKOM 3 IOPUCTICTIO 7-9 % (rpaHuyHe 3Ha4eHHSI — 6,5%),
edexTrBHOW ToBIIMHOW 19 M. [Ipn Bunpobysanus orpumano ~20 tuc. M3/go0y.

Bucuoskn

HaBepeHi pe3ynbTaTi JOCTi/[)KeHb MOKa3yI0Th 3HAUHY BaXX/IMBICTh CTPYKTYPHUX Ta TEKTOHIYHUX
¢dakropiB y popMmyBaHHI NOK/Ia/iB BYIJIEBOHIB Y IPUIITOKOBMUX YMOBax [IHinpoBcpKko-JJoHenbKol
3anaayuHu. [0710BHUM (aKTOPOM YTBOPEHHS IPOAYKTMBHUX NACTOK € HAsBHICTDb JAV3'TOHKTUBHUX
HOpYILIeHb, [0 BUKOHYOTh QyHKIi0 ¢ioifoynopis. Lli mopyiieHHs BifirpaloTh KIOY0BY PONIb ¥
repMeTH3allil acToK.

[Tpuxmany, mo Oyny BUCBITIEHI y CTaTTi HO3BOJAIOTH NPOCIIIKYBaTU 3aKOHOMipHOCTI ¢op-
MYBaHHA CKyIlYeHb BYITIEBOJHIB B IPUIITOKOBMX 0e3KO3MPKOBMX ymoBax. OmHuMm i3 kpurepiis
yTBOpeHH: MoknajiB BB € HasgBHicTh Haj macTkamMy [V3TOHKTMBHUX HOPYIIEHb-(III0ITOYIOPIB.
SIK HacmigoK, IpK OfHAKOBMX MTACTKOBUX YMOBaX, II€PLIIOYEPIOBO /I IIOUTYKOBO-PO3BifyBaIbHOTO
OypiHHS PeKOMEH[YETbCs IPUAUIATU YBary AUISIHKAM, fie IIPOAYKTUBHI cTparurpagiuHi KoMIIIeK-
CU TIePeKPUBAIOTHCS M3 IOHKTUBHUMM MOpYyLIeHHAMU — rmoigoynopamu. [lopi6Hi A13’ OHKTUBY
4acTO TPACYIOThCS BiJj IITOKIB Ha 3HAYHI BifjcTaHi, 0 3a0e3nedyye 3MeHIIEHHs BIUIMBY COJLTHOTO
MacyUBY Ha CEMCMIYHMIA 3aINC Ta, AK HAC/iIOK, O3BOJIAE JOCTaTHHO BIIEBHEHO BUAB/ATU Ta IIPO-
THO3YBaTy IXHE PO3ITOBCIOIKEHHA.

Hexnapanii

dinaHCyBaHHS BMKOHAaHO B paMKaX BJIaCHOI iHII[iaTVBM aBTOPIB I103a IVITAHOBUMM OIOKeTHMMY TeMaM¥ i
ITPaHTaMMU.

Kounomnikr inTepeciB. ABTOpU He MalOTb KOFHMX KOHGIIKTIB iHTepeciB, sAKi MOI/IM BIUIMHYTY Ha 3MICT CTATTi.
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abstract

Chamaecytisus podolicus (Btocki) Klask. (Fabaceae) is a rare Po-
dolian endemic species, known from Ukraine and Moldova. The
species is listed in the Red Data Book of Ukraine with the conser-
vation status ‘vulnerable’ and is also included in international doc-
uments. According to the classification of life forms by Raunkier,
the species is woody chamaephyte, according to the classification
of types of biomorphs by Serebryakov belongs to the division of
woody plants, type semi-woody shrub with a developed above-
ground and underground shoot system. Plants of the species grow
on limestone-rocky, meadow-steppe slopes, karst depressions,
noted in the group association Festucion valesiacae Klika 1931 of
the class Festuco-Brometea Br.-Bl. et Tx. ex So6 1947. The results
of studies of the state of a local populations of Ch. podolicus in
natural condition, in particular in locus classicus of the species
(Probabyn, Ivano-Frankivsk Oblast and Kadubivtsi, Chernivtsi
Oblast, Ukraine) and in culture (Botanical Garden of the Podolian
Agro-Technical University, Kamianets-Podilskyi, Khmelnytskyi
Oblast) carried out in 2013-2023 are presented. The ontogenetic
states and ontogenetic structure of the species are determined.
For the first time for the species, four ontogenetic periods (latent,
pregenerative, generative, and postgenerative) and 10 ontoge-
netic states of plants (seeds; seedlings; juvenile, immature, vir-
ginal, generative (g1-g3), subsenile, and senile) of Ch. podolicus
are described. Plants of the studied species do not form under-
ground shoots (xylorhizomes), which is why it differs primarily
trom Ch. albus (Hacq.) Rothm. in terms of features of ontomor-
phogenesis. It was established that the density of different age in-
dividuals of the species in the vicinity of the village of Probabyn
consists from single and small groups (15-18 each) to 30 ind./m?,
and in the vicinity of the village of Kadubivtsi from single plants
and groups up to 47-52 ind./m?. It was established that the stud-
ies local populations of the species are characterised, in general,
by complete age composition. The ontogenetic age spectra of the
species are left-skewed.

© 2024 The author(s); 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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Ontomopddorenes Chamaecytisus podolicus (Fabaceae)
Ta CTaH JIOKAIbHMUX NONYNALiN B YKpaiHi

NMropmuna JTro6incbka, Mupocnas lllesepa, Bikropia Bemruko

Pesrome. Chamaecytisus podolicus (Blocki) Klask. (Fabaceae) — pinkicHuii mopinbcbkmit eHpieMiuHWIT BUJ,
nomnpennii B Ykpaini Ta Monposi; sanecenuii o «HepBoHoi KHUTH YKpaiHy 3 TPUPOJOOXOPOHHUM CTaTy-
COM «BPa3/IMBUIl» Ta M>XHAPOITHUX IIPUPOOOXOPOHHNX JOKYMEHTIB. 3a Kacudikauieo XUTTesnux Gopm
K. PayHukiepa, Bupg — fepen’ siHucTuit xamedit, 3a kaacudikaniero unis 6iomopd I. CepebpsikoBa Hase-
XKITb [0 BifIi/Ty AepeBHi pOC/IUHN, TUITy — HaIliBJiepeB SHUCTHII YarapHUK i3 PO3BIMHEHOIO Ha/I3eMHOIO Ta
Ii/I3eMHOIO IIATOHOBOIO CHCTeMOK0. POC/IMHM BUAY POCTYTh Ha BAIIHAKOBO-KaM SIHUCTHX, Ty 4HO-CTEIIOBUX
CXIMIaX, KapCTOBUX 3allafINHAX, BiiMideHi B yrpymoBaHHsx coto3sy Festucion valesiacae Klika 1931 kmacy
Festuco-Brometea Br.-Bl. et Tx. ex So6 1947. IlpencTaBneHi pesymbraTy JOCTIIKEHHA CTaHY TOKaTbHIX
nonynauii Ch. podolicus B mpupomHuX yMoBax, 3okpema B locus classicus Bupy (c. [Ipo6abun IBano-®pan-
KiBcbKOI 067acTi Ta ¢. Kapy6isui YepniBerpkoi o6acti, Ykpaina) Ta B ymoBax KynpTypu (boraniunuii cap
IToxinbcpKOro arpapHoO-TexXHIYHOrO yHiBepcutety, M. Kam sHerp-Ilopinbcpkmit XmenbHUIbKOI 06/1acTi),
nposefieHi y 2013-2023 pp. Yiepute A/ BUAY JOCTIIXKEHO OHTOMOP(dOTreHes, BI3HAYeH] 1I0ro OHTOTreHe-
TUYHi CTaHM Ta OHTOT€HETUYHA CTPYKTypa. Briepiie i BUmy OnmcaHo YOTMPY OHTOTEHETUYHi Iepiofn
(maTeHTHUIL, IpereHepaTMBHNIL, FeHEPAaTMBHMUI Ta TIOCTTeHepaTMBHMII) Ta 10 OHTOTr€HeTUYHIX CTaHIB 0CO-
6un Ch. podolicus (HaciHHs; TPOPOCTKIL; I0BEHIIBHYIT, IMMATypPHMIL, BipriHinpumii, renepatusHuit (gl-g3),
CyOCeHINMbHMIT Ta CeHITbHMUIT). BcTaHOB/IEHO, 110 Y POCINH JOCTIKEHOT0 BUY HE YTBOPIOIOTHCS IiA3eM-
Hi TaroHM (KCMIOPM30MIU), YUM 3a OCOOMMBOCTAMU OHTOMOp(dOreHe3y BiH IepenyciM BiipisHA€TbCA Bift
6mmspkoro Ch. albus (Hacq.) Rothm. BctaHoB/eHO 11i/IbHICTD Pi3SHOBIKOBMX OCOOMH TOCTIIXKEHOTO BUAY: B
oxomuusx ¢. [Tpo6abuu sadikcoBaHo Bif HOOAMHOKMX 260 HeBemMKuX rpyn (o 15-18) no 30 ocobun/M2, B
oxomuusx ¢. Kagy6iBii — Bif HOOAMHOKMX 4n TPy 1o 47-52/M2. 3's1cOBAHO, L0 JOCIII/PKEH] TOKa/IbHI IT0-
Iy/IALil BUAY MalOTh IIOBHOYICHHMII OHTOTEHETMIHMI CK/Ta/j; OHTOT€HEeTUYHI CIIeKTPY BUAY — MiBOOIUHi.

Knio4goBi cnoBa: momysnii, oHTOreHeTHYHI mepiofy, oHTOreHeTnyuHi ctauu, Chamaecytisus podolicus,
locus classicus, Ukraine.

Appeca ansa 3B’a3ky: Mupocnas Illesepa, IncturyT 6otaniku im. M.I. Xonognoro HAH Vkpainu, Byin. Te-
pereHkiBcpKa, 2, Kuis, 01004; Email: shevera.myroslav@ukr.net; orcid: 0000-0002-1178-0458

Bceryn

36epe>keHHs Ta BifTBOPEHH:A y IPUPOJHOMY CTaHi Ta e)eKTUBHA OXOPOHA PiAKiCHUX BUAIB pOC-
JIMH, 30KpeMa I TUX, AKi BKIoYeHi 1o «YepBOHOI KHMUIY YKpaiHM» Ta 3HAXO[ATHCA IIifi OXOPOHOIO
CBITOBMX Ta €BPOIENCHKIX IIPUPOJOOXOPOHHMX JOKYMEHTIB, MOXK/IMBE HA MifICTaBi KOMITIEKCHUX
3HaHb, IlepefyciM Ipo 6io/orio BUAY Ta CTaH JIOr0 MOMYJIALIN, a TAKOXX XapaKTep HOIMIMPEHHS Ta
€KO/I0r0-piTOLIeHOTMYHY IPUYPOUYEHICTD TOLIO.

[IpomoByxyroun BUBYeHHA pigkicHuxX BupiB popy Chamaecytisus Link (Fabaceae) dmopn Ykpainn
[Lyubinska & Shevera 2013], TyT nmpencTaB/ieHi pe3yn1bTaTy JOCIKeHHSA OHTOMOP¢OreHesy 3iHO-
BaTi opginbcpkoi — Ch. podolicus (Blocki) Klask.

Bup Hanexxurts no cexuii Chamaecytisus pory Chamaecytisus, sika 06’ €IHy€ BUY 3 TOIOBYACTUM
TUIIOM CYLBITTAM; paHilre posriagascsa y cknani unkiny Aulonix (Raf.) V. Krecz. pony Cytisus L.
[Visyulina 1954]. Onucanwmit 3 repuropii Ykpainu [Krytska et al. 1999].

3a xmacudikaniero sxurreBux ¢popm K. Paynxiepa Ch. podolicus — pepep’ssHuctuit xamedir, 3a
knacugikauiero tumis 6iomopd I. CepebpsikoBa Ha/lIeXUTDb [0 BiffiNy AepeBHI pOCINHY, TUITY —
HalliBJlepeB sTHUCTUI YarapHUK i3 PO3BMHEHOI0 HAJ3eMHOIO Ta Iij3¢MHOI0 ITaTOHOBOIO CHCTEMOIO.
Ile nekopaTuBHA, MEIOHOCHA, BiTOMeIiOpaTUBHA; CBITIOM0OHA, TOCYXOCTiiiKa, MOPO30CTiiika (11o-
CepelHbO) POC/INHA.

Bup mommpenmnit 3 reputopii Ykpainu [Shevera et al. 2009] Ta Mongosu [Pinzaru et al. 2002];
pinKicHMIT TOAiNbCbKUIL €eHJIeMiUHMIT BUJ, AKUIL 3aHeCeHO 0 «YepBOHOI KHUTK YKpaiHM» 3 IpUpo-
JIOOXOPOHHUM CTaTyCOM «BPa3/IMBUI1», @ TAKOX BKTIOUEHUIT 0 MDKHAPOJHUX NIPUPOJIOOXOPOHHIX
mokyMeHTiB, 30kpema Jlogarky II beprcpbkoi konsenuii, CBiToBmit Ta €BponeicbKNiI MXHAPOJ-
Hi Ta perioHanpHi yepBoHi criucku [Shevera et al. 2009]. OxopoHserbes Ha Teputopii IlpupogHoro
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3anoBigHMKa «Mepgo6opu», Harionanpaoro npupognoro mapky «Iloginbcbki ToBTpn», 3akasHuka
3arajbHOjiep>KaBHOro 3HaYeHHs «KipkaBcpkui» (TepHominbcbka 0071.), y TaM ATKax MPUPOAM 3a-
rajibHOZIep)KaBHOTo 3HaUeHHs «Ypouniie Cokin» Ta «Kacosa [opa» (IBaHo-®pankiBcbka 0671.) [She-
vera et al. 2009]. Pociuuy BUAY pOCTyTh Ha BATHAKOBO-KaM STHUCTUX, TyYHO-CTEIIOBUX CXIJIAX, Kap-
cToBUX 3anajuHax [ Visyulina 1954; Shevera et al. 2009], BigmiueHi B yrpynoBaHHsAX coto3y Festucion
valesiacae Klika 1931 knacy Festuco-Brometea Br.-Bl. et Tx. ex So6 1947 [Shevera et al. 2009].

Y niteparypi BifcyTHi BifoMocTi mopo 6iomorii BUAY Ta CTaHy JOTo MOMYIALi, AK y IPUpPO-
Zii, Tak i B Ky/JIbTYpi, fie BiH 3pifka Bupomyerbcs B Ykpaini (Hanionanpanit 60otanivyamit cay iMeHi
M. M. Ipumika HAH Vkpaiun, Joneubknit 6oraniunuit can HAH Ykpainu, [Jep>xaBHnit ZeHApoo-
rivauit mapk «Onexcauapis» HAH Ykpaiun, Kam’suerp-IToginbcbkuit 6otaniunmit cam) [Shevera et
al. 2009; Kalashnikova & Doroshenko 2020] Ta ITonbmii [Skawinska et al. 2017], w0 He fo3BONAE ¥
HOBHIN Mipi po3pobutn Ta 3anpoBaguTy epeKTUBHI 3aXou i1oro oxopoHu. ToMy, MeTO HAIIOro
foCIipKeHHA OY/I0 3’ACyBaHHA CcydacHoro crany nomnynaniin Ch. podolicus B YkpaiHi nuisaxom Bu-
BYEHHS J10T0 OHTOMOP(OTreHe3y Ta BUABICHHSA OHTOTEHeTIYHOI CTPYKTYPU IOIYJIALIIL.

Marepian Ta MeTOAU JOCTi>KEHHA

O6’eKTOM CIIeiaTbHOTO IO Y/IALITHOTO JOoCTiKeHH: 6yno obpano Ch. podolicus. B ocHOBY po-
60TH OK/TafieHi MaTepianu MOMbOBUX TOCTIKEHb, TPOBENEHNX aBTOpaMu poTtsirom 2012-2023 pp.

OHTOMOpdOTreHe3 BNy Ta CTaH JOT0 MOMYIALi JOCTIIKYBaIn y IPUPOTHUX YMOBAX, 30KpeMa
B locus classicus Bupy — oxomui c. [Ipo6abun (IBano-@pankiBcbka 0671.) Ta okomuni c. Kapy6isii
(YepniBenbka 0671.), Ta 3 Tepuropii [Ipupopnoro sanosiguuka «Meno6opn» (TepHominbcbka 067L.).
byno sakmageno 5-10 TpaHceKT po3mipamnu 1 x 10 M Ta 2 X 5 M, 3a/Ie)KHO BifJ po3Mipy KOHKPETHUX
IISTHOK TIPY CYLIIIBHOMY, @ IpU po3cisiHoMmy (andysHomy) 3pocTaHHi 00MexeHOI KiibKocTi obpe
Bi/JOKpeM/IeHIX 0COOVH IIPOBOAMBCS IIOBHMI ixHilt 0671iK. MopdoMeTpuyHi TapaMeTpu 3pinux re-
HepaTMBHUX 0COOMH 3 ofiHi€l momynAuii BuMiproBaBcs y 20-25 0co6uH, a Ipyu po3cisiHOMY — IIpo-
BOZIVIV BYMIpPIOBaHHA Ta OINC yCiX 0COOMH MOIy/IAIii.

I1ig 9ac gocnifiP>KeHHA NPUPOAHMX MONY/IALN, 30KpeMa il Ha 3allOBIJHUX TEPUTOPiAX, BPAXOBY-
Baslacs crenydika po6oTy 3 BpasIMBUMYU BUAAMMI. 3 HAaCiHHS, 3i0paHOTO y IPUPOIHUX HOMY/IALIAX
BULY, Oy/I0 BUPOILIEHO POCIVHM B YMOBaX Ky/IbTypH, B boraniunomy capy Iloginbcbkoro arpapHo-
TexHiYHOro yHiBepcurery, M. Kam sHeun-Iloginbcpkuit, XMenbHumbka 0671.). CrocTepeXxeHHs 3a
HYIMM JIO3BO/IMIM OTPMMATH Oi/IbII ieTaTbHi BifoMOCTi mpo nepe6ir nporjeciB oHTOMOpdoreHesy.

OsHaxu 6iomopdu Buy BcTaHoB/oBaM 3a Metopukoio JI. O. JKykooi ta O. B. CmupHOoBO1
[Serebryakova & Sokolova 1988], oHTOreHeTMYHY CTPYKTYPY IOIIY/IALl JOCTIIXYBaIM 32 METOLY-
kamu T. O. PabotHoBa [Rabotnov 1969, 1985] ta 10. A. 3no6ina [Zlobyn 2009]. O6nik ocobus npo-
BOJVJIV Ha IIOCTilHil Ainanni posmipom 10 X 10 M2, PucyHku Ta Mo3Ha4Ky OHTOMOp(OreHe3y BULY
BUKOHaHi BifiMoBigHO 10 «OHTOreHeTUYHOTO aTIacy pocmnu» [Zhukova 2007].

Pe3ynbraTi gocmigkeHHs Ta iX 00TOBOpeHH s

Y pesynbrari nposeseHoro gociimkenus aa Ch. podolicus Briepie 6y/10 BULIIEHO YOTUPK OH-
TOTeHeTUYHi nepioay Ta omrcaHo 10 OHTOreHeTMYHMX CTaHiB 0cOO6MH Buay. Hikde mogaemo ixHi
y3arasbHeHi XapaKTepUCTUKM, CK/IafieHi Ha OCHOBi BMBYEHHs POCIMH Y IMPUPOSHMUX YMOBaxX Ta B

KY/IbTYPi.
1. Jlamenmnuii nepioo

Hacinna (sm) Ch. podolicus BupoBxeHo siiinenofioHe abo sitnenopioHe, 2,2-2,8 MM 3aBIOBXKH,
1,8-2,0 MM saBmmpuky [Dudik 1979], B yMoBax KynpTypy — Iii TOKasHUKY B cepegHboOMY 2,0-2,5
MM Ta 2,0 MM, BiIIIOBIJHO; HACIHHA BKPUTE IiI/IbBHOO 060710HKOI0 CBIT/IO-KOPUYHEBOIO KOJIbOPY.

Yactuna HaciHHA (67113bKo 60%) 3a CIPUATIMBUX NPUPOSHMX YMOB, 30KpeMa IIpY JOCTaTHbO-
My 3a0e3IIe4eHHi BOIOTOI0, IPOPOCTA€E Y pik OOHACIHEHHS Y JIMITHI-CepITHi, a OKpeMi HaciHMHU —
B TpaBHi—4epBHi HacTymHOro poky. [Ipu npopormryBanHi HaciHHA B Ta0OPAaTOPHMX YMOBAX (B YaIllIKax
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I[Terpi un y rpyHTi) Ha HACTYIHMI Iic/1A OOHAaciHEHHA pik MOKAa3HMK NIPOPOCTAHHA CKIafiaB g0 60—
75% y pasi 1toro ckapudikanii un crparudikarii.

II. IIpezenepamuenuii nepiod

IIpopoctku (p) Ch. podolicus y npupofgHUX yMOBax 3 sIB/IAIOTbCSA B YePBHi—CepPIIHi HACTYIIHO-
ro mic/A oOHaciHeHHA PoKy; pOPMYIOTbCs KOpiHellb Ta Ba CiM AJ0/NbHI IMCTOYKU OBaIbHOI op-
Mu. JJoBXMHa ciM ABOAbHUX IUCTOUKIB 1o 1,1 x 0,8 cM, migciM samonbHoro komina — 0,8-1,3 ¢, a
HanciM agonpHOro — 0,6-0,9 cMm. HiameTp crebma ta KopeHs gocArae 0,15 cM, a JOBXIMHA KOPeHA —
4,0-4,8 cM. TpuBanicTb cTaHy IPOPOCTKA CTAHOBUTD IiBTOpa-/iBa MicAIli.

IOBeHinbHi (j) 0cobmHM foCATAIOTH CTa il pO3BUTKY B TiTHBO-OCiHHIN epiof;. BoHu MatoTh Ba-
TP 3€/IeHMX TPIYacTUX JIMCTKMY, TIOBEPXHS SKMX BKPUTA MaJIOIOMITHUMMY JPiOHMMU BOTIOCKaMI.
®opma MUCTKOBUX IJIACTMHOK HA 11iif cTafil He 30BCiM XapakTepHa A BUAY. JIMCTOUYKYM OBa/lbHO-
BUTArHYTi. IOBeHi/IbHA 0COOMHA Ma€ OfVH MPAMOCTOSYMII (OPTOTPOIHWIT) TpaB AHUCTUIL IIATiH,
4,0-9,2 cm 3aBBuHIKK. Tun HapocTaHHA MOHomofianbHMIL. KopeHeBa cucteMa CTpUKHeBa, 2,1-6,5
CM 3aBJOBXKH, C1ab0 po3rajay’keHa. BoceHu Hajj3eMHa 4acTMHA I0BEHIIbBHOI OCOOMHM BifMupae.
BpyHbKH, 3 AKMX HACTYIHOTO POKY pO3BMBATMMETLCSA IAriH BiIKPUTOIO TUIIY, HE MAIOTh TYCOK,
HaBecHi HaCTyIHOTO POKY 3’ABJISIETbCS MOHOIIOia/IbHNIT HATiH i3 ABOMa-ILIiCTbMA TPiif4acTUMMU
TEMHO-3€/IEeHVIMM JTMCTKaMy 3 PifIKuM, aje TUIIOBMM A/IA BUAY onmyleHHAM. JInmcrodok 1,2-1,8 cm
3aBnoBKku Ta 0,7-1,3 cm 3aBumpiuku. Jiametp crebma ta KopeHs ckmazgae 0,25-0,4 cm. V 1eit qac
aKTUBHO IPOJOBXYIOTh GOpMyBaTHCs 6iuHi KOpeHi, a 61/ KopeHeBOI UIMITKM 3’ SIB/IAI0THCA 1€ 71 10-
JATKOBI. 3aJIeKHO Bifl IPMPOJHUX YMOB TPUBAJIICTh I0BEHITBHOTO CTAaHy POCIMH Y IPUPOJi CTaHO-
BUTD [IBA—4OTUPU POKU, B YMOBaX KY/IbTYPH Lieil IOKa3HUK CK/IAZla€ OMH piK. Y IPUPOJHUX YMOBAX
CiM’AI[JO/IbHI JIMCTOYKM He BUSB/ICHO, B YMOBAaX KY/IbTYPU BOHY 30epiraloTbCst BIPOJIOBXK MiCAILIA.

Y pesynbrarti focnifiKeHHA 6yI0 BCTAaHOBJIEHO, 110 Ha BifMiHy Bif 6/mmspkoro Ch. albus (Hacq.)
Rothm. y pociuH sikoro y nboMy cTaHi pOpMy0ThCs MifI3eMHi ITaTOHM Ha SIKMX PO3TAIIOBaHi OpYHb-
KV BiTHOBJIEHHS Ta MOMATKOBI KOPEHi, 10 po3MillleHi Mail)ke TOPU3OHTANIBHO Ta OMM3BKO MO TO-
BepxHi IpyHTY [Lyubinska & Shevera 2013], y pocnun gocnimkenoro Hamu Ch. podolicus sik y npu-
pofi, Tak i B yMOBaxX Ky/IbTYpU BOH) He YTBOPIOIOThCA. Takox B I1eil mepion GopMyoTbcs KOpeHeBi
Oyn1b604KM, 0COOMMBOCTI OYHOBM AKMX AETAIBHO JOCII/KEHO ONbChbKMM BueHuMy [Skawinska et
al. 2017]. Y uboMy cTaHi pocnnHu nepe6yBaTh ABa—TPU POKIL.

[Insa immarypHux (im) ocobun pocmimkenoro Ch. podolicus, sx i gis Ch. albus [Lyubinska &
Shevera 2013], xapakTepHe yTBOPEHHS OJHOTO—/IBOX IIaTrOHIB MEPIIOTro HOPS/IKY Ta TPbOX—LIECTH
IIarOHiB IPYTOro IOPAAKY, a TAKOXK 3MiHa TUITY IXHBOTO Tajy>K€HHS 3 MOHOIIOZia/IbHOTO Ha CHUM-
noptianbHuiL. Bucora gocmimkennx pocnnH ckiaagae 10-28 oM, mo cyrreBo MeHite HX y Ch. albus
[Lyubinska & Shevera 2013]. JIucTku THIIOBI Jy11 POAY TPill4acTi, IMCTOYKY TUIIOBOI A1 BULY (op-
MU (Oprrno-OBaani), 1,8 cM 3aBpoBxku Ta 0,8-1,2 ¢M 3aBIIMPLIKY; YEPELIOK IUCTKa gocsrae 0,5-
0,8 cM 3aBoBXKH. CIIOCTEPIraEThCs MPOLieC 3[epeB’ THIHHS HIDKHBOI YaCTUHY HaJi3eMHUX [TaTrOHiB.
YiTko BupaxkeHe 3/jepeB’sTHIHHA Ta pOpMyBaHHA CTOBOYpIA, sAKuil gocarae 0,3-0,6 CM 3aBJOBXKKI.
Kopinb 24-35 cM 3aBIOBXKM, GOpMyeTbcs 1o 12-20 6iunnx kopenis. Ha Bigminy Big Ch. albus, no-
CIIIZDKEHUIT BUJ, K Y>K€ 3a3Ha4aJI0Cs, He YTBOPIOE KCUIOPU3OMM.

BiprininbHi (v) 0co6MHYU HOCTIIKEHOT0 BUAY CXOXI Ha JOPOCIL POCIVHMU, MAIOTh TPU-II AThb
Ha/I3eMHIX OCHOBHIX, 3[lepeB IHI/INX IIPJ OCHOBI, ITAaTrOHIB i 6i4Hi MaroHM APYroro-TpeThOro Io-
pAnKiB. Bucora poCMH CTaHOBUTD 25-34 M, 110 TaKOX CyTTEBO MeHIIe HiX y Ch. albus [Lyubinska
& Shevera 2013]. ®opMyOTbCA OAVH-TPU TOJIOBHUX IaroHy ta 8-18 6iunnx. Cepen HUX BUPI3HA-
IOTbCSl TeHEPaTHBHI Ta BereTaTUBHI MaroHu. KinbKicTh NMCTKiB Ha MaroHi ckmajgae 7-28 MWTYK, JO-
BXXIMHA NMCTOYKA [0 2,6 cM, mupuHa — 1,9-2,1 cM. BusABieHo Npu3yNuMHEHHA aKTMBHOTO POCTY
KOpeHs, 110T0 JOBXMHA ocsATae [0 48 ¢M; KibKiCTh 6iYHUX KOPEHiB pi3HOTO MOPsAJIKY CTAaHOBUTH
25-38 wT. BipriHiTbHMIT OHTOreHeTMYHUII CTAaH POC/IVH BULy MOXKe TPUBATU TPU-II ATh POKIB, IO
Takox MeH1e HiX y Ch. albus [Lyubinska & Shevera 2013], a B yMoBax Ky/IbTypu — OAMH-/[Ba POKIL.

1 1 6 GEO&BIO » 2024 « vol. 26 p-ISSN 2617-6157 e-ISSN 2617-6165



Y pOC/IMH HACTYIHMX CTaHiB YMC/IO Ta PO3MIp IMCTKIB He CYTTEBI A/iA ifenTUdiKaLii KOOKHOTO 3
HUX, TOMY 1}i IIOKa3HMKM He 3a3HaYeHi.

II1. Ienepamuenuii nepioo

Mornopi reneparusHi (gl) ocobuHy Buny gocsraiorb Bucotu 32-45 cM. Ksitkn Bif sxoBTOTO 710
IIOMapaHY0BO->)XOBTOT'O KOJIbOPY, B IEPIINII PiK 3’ AB/IAIOTHCA HA OFHOMY—-TPbOX IIATOHAX, Y CYLIBiTTi
¢dopMyeTbCs OVH-IT ATh OYTOHIB, a Ha BCIX ITArOHAX POCIMHM MOXKe IBicTH o 60 KBiTOK. Bifomo,
[0 J/IS POC/IMH BUJY BJIACTVBeE MOBTOpPHe LBiTiHHA [Visyulina 1954; Shevera et al. 2009], ane npu
LIbOMY PO3BMBA€ETbCA MEHIIA KiZIbKICTTIO KBiTOK. IDmig — 6i0, 3,8-4,2 cM 3aBHoBXKMU Ta 0,8-1,2 cM
3aBIIMPIIKNU. Y 3aB’A3AX KBITOK GOpMYyeThbCs 2—4 HACIHMHHMX 3a4aTKM, ajie He BCi BOHM CTAlOTh I10-
BHOL[iHHVM HaCiHHAM. Y TaKOMY CTaHi pOCIVHM TepeOyBaOTh ABa—4OTUPK POKIL.

Po3citoBaHHA IUIOAIB CYIPOBOKYETLCS CIeNM(IYHNM 3BYKOM IXHBOTO PO3KPMBAHHS; HACIHHSA
HOIMIVPIOETHCSA PUOIN3HO Ha TPU—YOTUPYU METPU Bifl POCTIVHIA

CepenHbOBiKOBi reHepaTuBHi (g2) 0COOMHY HAaCIHHEBOrO IOXOMKEHHA (GOPMYIOTH Kyl 35—
52 cM 3aBBMIIKM. Poc/iHa Mae Tpu—40THpY IATOHK-CTOBOYPILi, 37epeB AHif, AKUX CYTTEBO, y ABa—
Tpu pasu, MeH1e HiX y Ch. albus [Lyubinska & Shevera 2013]. KinpkicTb reHepaTBHMX IaroHis 8-24,
Ha SIKMX PO3BUBAETHCA 10 480 IITYK KBiTOK; reHepaTMBHI IarOHN MOXXYTh OyTH He 3iepeB’siHisi abo
3nepen’sHimi. TpuBamicTb Takoro ctany craHoBUTH 8—10 pokiB. BigMideHO BifiMupaHHS TOJTOBHOTO
KOpeHs Ta OKpeMMX Oi4HMX KOPiHIiB.

Crapi renepatusHi (g3) pocmHM Buly MalOTh PO3JIOIMIl KyII, TiIKM MEHIINX po3MipiB, HiX
y cepenHbOBiKOBUX. CIIOCTEpPIraeTbCs BiIMMPAHHS OKpPeMUX CKeleTHUX rinok. KilbkicTh KBITOK i
IJIOZiB HAa TPETUHY MEHIIA. BropyHHe IBIiTiHHA BUPiSHAETHCA HAABHICTIO /nile 5-8 CylBiTh. Y Ta-
KOMY CTaHi pocnuHa nepebysae 1o 10 pokiB. BusB/ieHO 3yIIHeHHA pOCTY TOTIOBHOTO KOpeH i ¢pop-
MYBaHHS 3Ha4YHOI Ki/IbKOCTi 614HMX.

Pocnmyun Bumy po3MHOXYIOTbCA TeHepaTMBHO (HACiHHAM), BOHM POCTYTb IIBUAKO IIepIli Tpu
POKU, MiJ Yac I/IOJOHOMIEHH TeMIIN POCTY JIEllO YIOBiTbHIOIOTbCA.

IV. ITocmzenepamuenuii nepioo

Y cy6ceninbHux (ss) ocobun Ch. podolicus, sik i y Ch. albus [Lyubinska & Shevera 2013], ¢pop-
MYIOTbCS OJMHIYHI BereTaTMBHi ITarOHM MOTOYHOTO POKY, BTPAYalOThCs MATOHY JPYTOTO MOPSAAKY.
binpicTh 0AaTKOBUX KOpPeHiB BinMupae. TpuBamicTh cTaHy CKIaia€ ABa—TPU POKIL.

Y ceHinmbHUX () poc/nuH BUAY 30epiraloTbcs 3fepeB’sIHi/I BereTaTVBHI IaroOHY MepIIOro HOpPsfi-
Ky, KOpeHeBa CicTeMa Bifjmupae. TprBaicThb 1IbOro CTaHy TAKOXK CK/IAJA€ ABA—TPU POKIL.

Y pesynbTaTi MpOBeAEeHOro HOCIIKEHHs Y IPUPOJHIUX yMoBax 3pocTtaHHs Ch. podolicus Bcra-
HOBJIEHO, 1110 aHA/IiI30BaHi J10r0 JIOKa/IbHi IOIY/IALl Mal0OTh IIOBHOY/IEHHII OHTOIeHETUYHMI CKIIa,
OHTOT€HETUYHi CIIeKTPM POC/INH BUAY — JiBOOiYHI. Y3arajbHeHi faHi 00 BikOBOI CTPYKTYpH I10-
nynALin Bupy B itoro locus classicus (c. Kagy6isui YepHiBenpkoi 0611. Ta ¢. IIpo6abun Isano-®pan-
KiBcbKoOi 0071.) IpeficTaBieHi y Tabmumi 1 ta Ha puc. 1.

Tabnuys 1. OHTOTeHeTMYHA CTPYKTypa momymauiit pocmun Chamaecytisus podolicus (Blocki) Klask. y
c. Kapgy6isni (UepuiBenpka 0671.) (miBopy4) Ta c. [Ipo6abuu (IBano-OpankiBchka 0071.) (mpaBopyy)

Table 1. Ontogenetic structure of Chamaecytisus podolicus (Blocki) Klask. populations in Kadubivtsi
(Chernivtsi Oblast) (left) and in Probabyn (Ivano-Frankivsk Oblast) (right)

o . Pik v .
HTOT€HETUYHUI CTaH 2015 | 2016 | 2019 | 2020 CepemHeHNI TOKA3HUK

] 12 —12 0—0 10— 10 1—1 23 —23
Im 6—6 5—5 12—9 3—3 26 —23
\% 8§—8 5—5 6—6 9—6 28 — 25
gl 4—4 6—6 4—2 11—9 25 —21
g2 33 7—7 3—-3 7—4 20— 17
g3 4—4 5—5 6—6 8—7 23 —22
Ss 1—1 4—4 3—3 2—2 10 — 10
S 1—1 1—1 2—2 1—1 5—5
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Puc. 1. Ontorenernyuni cranu pocnun Chamaecytisus podolicus (Blocki) Klask. ITosicHeHHs1 cMMBOJIB: j —
I0BEHIHINbHI, im — iMMaTypHi, v — BipriHinbHi, gl — Mo/07i reHepaTUBHi 0COOMHY BURY.

Fig. 1. Ontogenetic states of plants of Chamaecytisus podolicus (Blocki) Klask. Explanation of symbols: j—
juvenile, im—immature, v—virgin, gl—young generative individuals of the species.

Sk cBiguarh faHi, B 060X BUBUEHUX IOMY/ALIAX POCIVHA BUY BiI3HAYAIOTHCS 3arajioM HOfi-
OHMMM 260 fyxKe 67MM3bKMMIY MOKa3HMKAMM YNC/Ia OCOOVH BifIIOBiHMX OHTOI€HETUYHMX CTAHIB;
IesKi BifMiHM TOB’A3aHi 3 KIIMaTUYHVMMU Ta aHTPOIIOTEHHUMM yMoBaMI. JoCmimkeHi momynamii
BUJIY 3arajioM cTabinbHi.
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Pe3ynbpraTy gaHuX, MOJAHMX Y TAOMNIIAX BKa3YIOTh HA IIIIBHICTD IOITYJIALI JOCTIKEHOTO BULY
Ta Ha IXHE BifIHOBJ/IEHH: Ta YCHINIHICTb BVKMBAHHA Y IIepiof] JOCTIKEHH.

BripooBx BOCIiKyBaHOTO Iepiofy IIIbHICTD pisHOBiKOBUX 0c06uH Ch. podolicus Ha momi
HONY/IALI y L[i/IOMy CTaHOBWMJIA: B OKOMNUIIAX C. [Ipo6abyH Bif MOOAVHOKNX, HEBEMKMX TPy (110
15-18) mo 30 ocobun/M?, a B okommax ¢. Kapgy6isii — Big nooguHokux uu rpyn go 47-52/m2. Ta-
KOX 3aikcoBaHo, 1[0 y 2016 p., 4epes 3Ha4Hy HOCYyXy 2015 p., He BUAB/ICHO IPOPOCTKM Ta IOBEHIIIb-
Hi oco6unm Bupy. ITomideHo it cyxi iMMaTypHi, BipriHinbHi, MOIOJi TeHepaTUBHI Ta TPU YaCTKOBO
BUICOXJIi T€HEPaTUBHI 0COOMHN PpOC/INH, SAKi Maly LeKiIbKa 3€/IeHMX IIaTOHIB i3 JIMCTKaMM, aje 6e3
KBITiB.

Xapaxkrepuctuku pociut Ch. podolicus BUpileHUX OHTOT€HETYHMX IIepiOfliB Ta OHTOT€HeTIY-
HUX CTaHiB 3arajoM O1M3bKi o Takux y panime pocmimkenoro Ch. albus [Lyubinska & Shevera
2013], arne BimpisHAIOTLCSA BiICYTHICTIO KCMIOPU30M, Pi3HOI0 TPUBATICTIO OKPEMIX CTaHIB Ta po3-
MipaMI BeTeTaTMBHUX Ta TeHePaTVBHMUX OPTaHiB POC/IMH B KOXKHOMY 3 HUX.

BucnoBknu

1. V pesynbrari IpoBefieHOTO JOCIipKeH A Briepie ayst Chamaecytisus podolicus BCTaHOBIIEHO 4O-
TP OHTOT€HETUYHI ITepiofy Ta omicaHo 10 OHTOreHeTMYHNUX CTaHiB 0COOMH BULY.

2. Tlomynauii Bupy HajaeXaTb IO HOPMAaJIbHOTO TUILY, BiffOyBa€TbCS CaMOITPUMYyBaHHA, IIpef-
CTaBJIeHi yCi OHTOTeHeTWYHi CTaHy, B OCHOBHOMY IIepeBakaloTh FeHePATUBHI 0COOVHIL.

3. Amnasi3oBaHi IONy/ALIl BULY, 30KpeMa 3 locus classicus, 3arajioMm MaxOTb ITOBHOYJIEHHMIT OHTOTE-
HEeTUYHMII CKIaf (3a BUKIIoYeHHAM 2016 p.), OHTOTeHeTUYHI CIIeKTpy — J1iBOOiuHi.

4. Bigminu mocnimxenoro Buny Big Chamaecytisus albus cTOCyl0TbCs TIepefyciM BiICyTHOCTI KCu-
JIOPU3OM.
OrpumaHi pesynpraTy OYAYTb CIIPUATY PO3YyMIHHIO 6i0/IOTii ZOCTIIXEHOTO BUAY Ta po3pobii

eeKTUBHIUX 3aXO/iB i10r0 30epe>KeHHs B IIPUPOLI.

Ioosaxu

ABTOpM 1MpO BAAYHI AHOHIMHMM pelleH3eHTaM 3a I[iHHI Iopafiy IpM HifATOTOBLi PyKOIUCY
cTarTi, a Takox 1. 3aropopnioky (Hamionansanit HaykoBo-npupopgamanit myseit HAH Ykpainn) sa
nifTpuMKy po6otn Ta M. Pabomy 3a pisHOOIYHY JOIIOMOTY ITifi 9ac IIPOBEeHHs HOCTiI>KEeHb.

Hexmapanii

®inancysanHa. lle focmimpkenHs 6y/10 BUKOHAHO B paMKaX aBTOPCHKOI iHIIiaTVBY, 03a GIOfKEeTHUMY 4
ITPAaHTOBMMM T€MaMIU.

KouoikT iHTepeciB. ABTOpK He MaIOTh XOFHMX KOH(IIKTIB iHTepeciB, siKi MOI/IV 6 BIVIMHYTH Ha 3MICT i€l
CTaTTi.
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abstract

The article is a continuation of a series of our previous works
on alien fish species of Atlantic-Mediterranean origin over the
past 50 years in the Azov-Black Sea basin within the waters of
Ukraine. The most numerous in terms of the number of species
of this group is the goby family. Next in numbers are the fami-
lies of combtooth blennies, porgies, pipefishes, wrasses, mullets,
and herrings. Other families in the waters of Ukraine are repre-
sented by 1 to 3 species of fish. There is a clear trend of reduc-
tion in the number of taxa from the waters of the Crimea to the
north-western part of the Black Sea (NWBS) and the Sea of Azov.
The maximum species richness of fish of Atlantic-Mediterranean
origin is observed in the Crimean waters (113 species), and the
taxonomic richness of the group in this area is 262 taxa. In the
waters of the NWBS, species richness is 80, while taxonomic rich-
ness decreases by 25.0% to 203 taxa. In the Sea of Azov, there is
a sharp decrease in species richness to 37; taxonomic richness is
reduced by two times (107 taxa). The most similar to the ichthyo-
fauna of the Black Sea of Atlantic—-Mediterranean origin was the
ichthyofauna of the Crimean waters (0.71). Faunas of the Crimea
and NWBS are followed (0.68). The smallest coeflicients of simi-
larity have the ichthyofauna of the Azov and Black seas (0.23) and
between the Azov and Crimean waters (0.33). Since the 1970s,
30 alien fish species of Atlantic-Mediterranean origin, belonging
to 26 genera, 15 families, and 8 orders, have been discovered in the
marine waters of Ukraine. Among them, species whose appear-
ance is associated with the natural process of mediterranisation
predominate (25 species, 83.3%). Species that entered with the
help of anthropogenic factors accounted for 6.7%, while the share
of species with unspecified vectors of introduction was 10.0%.
In the waters of the Crimea and in the NWBS, there is a signifi-
cant prevalence of species, the appearance of which is the result
of mediterranisation. The aliens of the Sea of Azov belong to the
accidental species, which were previously common in the Black
Sea and expanded their range when salty Black Sea waters entered
through the Kerch Strait as a result of the reduction of the flow of
the Don and Kuban rivers, caused mainly by anthropogenic fac-
tors. In recent years, significant changes have taken place in the
marine waters of Ukraine. The most significant changes occurred
in the Crimea, where this percentage is 30.1 %; 24.3 % in the Sea
of Azov, and 15.0 % in the waters of the NWBS.

© 2024. 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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PisHOMaHITTS pu6 aTTaHTUIHO-CEPEN3EMHOMOPCHKOTO
MOXO/HKEHHI MOPChKMX aKBaTOPin
A30B0-Y0pHOMOPCHKOTO HaceitHy B MeKaxX YKpaiHu

JIeonig MaHnino

Pesrome. CTaTTs € IPOFOBXKEHHAM Cepii HallUX ITONepeHiX PoOiT 3 BUAIB-BCeNeHIIiB prb aTIaHTUYHO-Ce-
Pe/i3eMHOMOPChKOTO IOXO/PKeHHs 3a ocTaHHi 50 pokiB B A3oBo-YopHOMOpcbKkoMy baceiiHi y Bogax Ykpa-
1Hy. HaitumcenpHinIom0 3a KinbKiCTIO BUAIB Lielt Tpynu € ponyHa 6M4koBux. Jasmi gy T pognHu co6avKo-
BUX, CIIAPOBMUX, TOTIKOBX, IyOaHeBUX, KedaeBNUX Ta OCeNeflieBUX. IHII poyHN Yy Bojax YKpaiHu mpef-
craByeti Bif 1 1o 3 BugiB pn6. CriocTepiraerbcs 4iTka AMHaMiKa CKOPOYEHHS KiIbKOCTI TAKCOHIB Biff BOX
Kpumy po niBuiuHO-3axinHii yactuuau YopHoro mops (pani II3YM) ta AzoBcbkoro mopsi. MakcumasnbHe
BUJIOBe 6araTcTBO pub aTIaHTUYHO-CEPEA3EeMHOMOPCHKOIO MOXO/PKEHH CIIOCTEPIra€ThbCs B KPUMCHKIX
Boax — 113 BuAiB, a TAKCOHOMIYHe 6AraTCTBO IPYIN Y I{bOMY PAlOHi CTAHOBUTD 262 TAKCOHM. Y BOJAX
I13YM BupoBe 6araTcTBo cKmagae 80; TAKCOHOMIYHe 6AraTCTBO 3HIDKYETHCS Ha 25,0 % 1o 203 TaKCOHIB.
B A30BCBKOMY MOPI CIIOCTEpIraeThCs piske 3HVDKEHHs BUJOBOTO OaraTcTsa 10 37, TAKCOHOMIYHe bGaraT-
CTBO 3HIDKYEThCs ¥ iBa pasu (107 Takcouis). Haitbinbin mogibHow0 10 ixTiodaynn YopHoro Mopst aTiaH-
TUYHO-Cepel3eMHOMOPCHKOTO IIOXO/PKeHHA BUABIIACh ixTiodayHa Bog Kpumy (0,71). Hani inyTh dayrn
Kpumy Ta II3UM (0,68). Haiimenmri xoedinientn nogibHocTi MatoTh ixtiodayHnu Asoscbkoro ta HopHoro
MopiB (0,23) Ta Mk AzoBoM i Bogamu Kpumy (0,33). 3 1970-X pokiB y MOPCbKUX BOaX YKpaiHM BUABICHO
30 BuAiB-BCeeHIiB prb aT/IaHTUYHO-CePeI3eMHOMOPChKOTO IIOXOKEHHS, 1[0 BITHOCATHCS 10 26 pOfiB,
15 popuH Ta 8 psapnis. Cepey HUX ZOMIHYIOTh BUAIM, II0SABA AKMX II0B A3aHa 3 IPUPOSHUM IIPOLLECOM MeJVi-
Teppanisauii (25 Bupis, 83,3 %). Buay, Aki NpOHMK/IN 3a CHPUAHHAM aHTPOIOI€HHUX YMHHUKIB CKIamm
6,7 %, 3 He yrouHeHMMM BekTOopamu BceneHHA 10,0 %. ¥V Bogax Kpumy Ta B [I3YM 3Ha4HO nepeBa)kaloTh
BUJY, TIOABA AKUX ABIAETHCA PE3y/NbTaTOM MefuTeppaHisalii. BeceneHii A30BCbKOro Mops BifHOCATbCA
[0 BUINAJIKOBMX, sIKi paHinte Oynu 3Buyaiinymu i JOpHOro MOps Ta pO3IIMPUIN CBiil apeasn Ipy Haj-
XOJ)KEHHi CONIOHMX YOPHOMOPCBKUX BOJ, Yepe3 KepueHChbKy IPOTOKY BHACIIIIOK CKOPOYEHHA CTOKY PidOK
Jlon i Kyb6aHb, cIpM4YMHEHOTO MepeBa>kKHO aHTPOIIOTeHHNMH (aKTopaMy. 3a OCTaHHI POKU Y MOPCBHKIMX
BOZIaX YKpaium BinOymmcs cyTresi sminu. Haitbinbir 3HauHi 3MiHu cramics y Kpumy, e 1ieit MoKasHUK y
BifcoTkax cknagae 30,1 %, B AsoBcbkomy Mopi — 24,3 %, B akBatopii [I3UM 15,0 %.

KniouoBi coBa: BUAM-BCeNe L, IPUPOLHI Ta aHTPOIIOTeHH] (haKTOpY, TAKCOHOMiuHe 6araTcTBo, A30BO-
YopHOMOpChKuit baceitH, YKpaiHa.

Agnpeca pns 3 a3ky: Jleonin Manino; Harjionanpumit HaykoBo-mipuponununit myseit HAH Ykpainu, Byi. bor-
mana XMenbHunbkoro 15, Kuis, 01030 Ykpaina; e-mail: leonid. manilo@gmail.com; orcid: 0000-0002-7143-9470

Beryn

Yy>kopigHi BUM € eJleMeHTaMI BeIM4e3HOro NMpoliecy iX BIPOBA/KEHHA Ta 3MiHM HaBKOJIMII-
HDBOT'O CEPENOBUIIA.

OcBoenns YopHoro Mopsi cepefi3eMHOMOPCHKOIO (ayHOI0 Ipoliec BifHOCHO MoJIofuii, i € pe-
3y/IbTaTOM IOPIiBHAHO HEJAaBHBOTO JIOTO 3’ €JHAHH 3a reooriyHnMy kputepiamu 3 CepezeMHUM
MopeM. Y HbOMY Ilie He CK/IaBCA CTiiiKuii 6aaHc BUAIB, i popMyBaHHA ixTiodayHu TpUBa€ MOCTITHO
i 3apas. Bugosuit ckiman pu6 A3oBo-HopHOMOPCHKOroO 6GaceifHy OCTaHHIMM pokaMmy Oe3lepepBHO
3pOCTa€ BHACIIOK IIPOHMKHEHHA HOBMX BUJIIB Yepe3 4MCAeHHI YMHHUKN IPUPOSHOrO Ta aHTPO-
IIOreHHOTO XapaKTepy: 3MiHU KJIIMaTy, COTIOHOCTI, Ip1Oepe)KHOTo Ta MifiBOAHOTO TaHAmadTiB, BU-
[1a/IKOBOI0 Ta HAaBMJCHOIO iIHTPOAYKIIi€0, PO3BUTKY p1rbanbCTBa Ta MAapUKY/IBTYPH, 30i/IbIIeHHIO
CYZHOIIaBCTBa Ta iH. ¥ [leAKNUX palioHax Iieil mpolec ifje Jy>Ke MBUAKMMU TeMIaMy, B iHIINX BiH
JelIO YIOBIbHEHNMI 3 Pi3HUX IPUYMH.

Hait6inpie yncno gyxopigaux Bupis pué B HYopHomy Mopi BusAB/IeHO 3a nepiop 3 1998 p. mo
2013 p. (Bcporo 25 BuAiB), 3 AKUX 21 BuJ 3HalifieHnI1 6i/11 YopHOMOpCbKOTo y36epexoksa Kpumy. Ha-
npukiaj, y Bogax Kpumy 3 1970-x pokis BusBieHo 31 HoBuit Buj 3 27 popis ta 16 pogun [Manilo
2021] mepeBa)kHO 3a PaXyHOK IIPMPOJAHMX Mirpariiif, a TAKOX IepeMillleHHs IX MOJIOfi depe3 Ipo-
ToKy bocdop Teuisamu (Mmepureppanisanis).

Y niBHiYHO-3axigHiit yacTuHi YopHOro mops (mani II3YM) ix KinbKicTh 3HaYHO MeHIIA — 7 BU-
[IiB, 0 HA/EXaTh [0 7 POIB 3 5 POAMH. IX MOIIMPEHHA OOMEKYETHCS SHIDKEHOK COMIOHICTIO BOJ
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BHAC/TIIOK BIalaHHA pivok [lyHait, [TiBgennnit byr Ta [IHinpo, BUHATKOM € ImpubepexxHi BOAn o.
3miiunit [Manilo ef al. 2022].

B AsoBcbkoMy MOpi y Bofiax YKpaiHu 3a Takmil ke IPUOIM3HO Mepiof; 3apeecTpoBaHO 6 BUiB-
BCEJIEHI]iB aT/TAHTUYHO-CEPEI3EMHOMOPCHKOTO IIOXO/PKEHHA 3 6 POZIiB Ta 6 pPOAVH, AKi paHille 10-
cTifino BigMivamnca y Yopromy Mopi. Li sHaXifiku cBifuaTh IO MpOLjeC IPOCyBaHHA YOPHOMOP-
CbKOI (payH! y Boiu A30BCHKOTO MOpsI i Ha3BaHMIT «IOHTM3awieo» [Anistratenko et al. 2011]. Ilei
Ipollec aHa/IoTiYHMiT MeguTeppaHisanii Yoproro mops [Puzanov 1967] i € HacCTyIHMM eTanoM I1o-
NOBHeHHA ixTiodayHu Ijiel BogoiiMM cepef3eMHOMOPChKIMY eleMeHTaMI. TyT BCeleHIli po3In-
pWIM CBill apeas Impy afBeKIii OiNbII COMOHNX YOPHOMOPCBKUX BOZ depe3 KepueHCbKY IpPOTOKY
BHACJIJOK CKOPOYeHHs CTOKY pidok [loH Ta KyOaHb, CIpiYMHEHOTO NepeBaXKHO aHTPOIOTeHHIMI,
a TakoX KmiMaTraHrMu ¢akropamu [Manilo & Demchenko 2022].

Exocucremn YopHoro Ta A30BCHKOTO MOpIiB Ha JaHOMY eTami Bce e Aajeki Bifj cTabinbHOrO
CTaHy i TOMY 4yT/IMBi O pisHOTO pony BIUMBiB. HecTiliKicTb eKocucTeM BOJ, periony poOuTh ayske
BX/IMBUMM CIOCTEPEXEHH 3a IIPOL[ecaMIL, 0 Bi0yBalOThCs Y HOMY/IALIAX MOPChKOI ixTiodayHn.

CBo€yacHe BUAB/IEHHA Ta BU3HaY€HHA HOBMX BMJIB 332 MeXKaMU iX iCTOPMYHMX apeaiB, KOpU-
[opiB Ta BeKTOpiB 6io/oriuHMX iHBasii, OIiHKa cTaHy i 3MiHM pisHOMaHiTHOCTI 6i0TN HYopHOro Ta
A30BCPKOrO MOpIB MiJj BIUIMBOM IIPUPOJHNX i aHTPOIOTeHHMX (PAaKTOpiB, 30KpeMa, B pe3y/nbTaTi
iHTpORYKILil 4y>KOpifHUX BMAIB, 6€3YMOBHO, Ma€ BaXK/IVIBe TEOPETUYHE Ta IPAKTUYHE 3HAUYCHH.

151 po6oTa € IPOROBXKEHHM Cepil HAIIMX MOBiJOM/IEHD, IIPUCBSIYEHNX aHAJI3Y Ta PO3IOBCIO-
JKEHHIO BUJIiB-BCEIEHIIB P16 aT/IaHTUYHO-CePe3eMHOMOPCHKOTO IIOXO/IXKEHH A, OLIIHKI TaKCOHO-
MiYHOTO Pi3HOMAHITTA L€l IPyIM Ta MOPiBHANBHOI OLiHKM paiioHiB A30Bo-YopHOMOpCHKOTO Oa-
celfHy B Me>XXaX BOJ, YKpaiHM 3a ocTaHHi 50 poKiB.

Marepian i meTogu

Martepianu, MeTonu 360py Ta 06poOKYM TOK/IALHO OMNCaHi B momepenHix myomikaniax [Manilo
2021; Manilo et al. 2022; Manilo & Demchenko 2022]. B gawniit po6oTi cnmucokx Bupis pu6 Yopao-
rO MOPsI AT/IAHTMYHO-CePeN3eMHOMOPCHKOTO MOXO/KEHHA CK/Ia[ieHO 3 YpaXyBaHHAM Oi/IbIll paHHIX
[Fricke et al. 2007; Keskin 2010; Bilecenoglu et al. 2014] Ta ocranHix my6mikaniil TypelpKux Ta iH-
mmx gocnigaukis [Kabasakal 2020; Cinar et al. 2021; Turan et al. 2023; Ozdemir et al. 2023]. Crmcok
BUAiB 1iiei rpymu pu6 y Bogax Kpumy, I[I3YM Ta A30BCHKOTO MOPs CK/IaleHO 3a y3arajbHeHUMMN
HaMU JaHVMU YVIC/IeHHNX JTiTepaTypHUX IKeper 3 daciB Buxony npanb K. Keccnepa [Kessler 1877]
ta A. Octpoymosa [Ostroumov 1897].

Ha cy4yacHOMY erTari iCHye 4MMaso TOYOK 30py 3 MUTAHHA BU3HAYEHH MTOHATTA «4y>KOPimHUI
Bufi». B 11iit po60Ti 3acTOCOBaHO 3HAUEHHS 1IbOTO TEPMiHY, IKMII HaBOAUTbCAA Y MoHOrpadii P. Ho-
Bingpkoro [Novitsky 2021]. YyxopigHi Bugy a60 BUAM-BCeIEHII, Ile BUY KMBUX OPraHi3MiB, 10
nepebyBaloTh y CK/Ia/li HEPOAMHHMX iM YyIpyIOBaHb, BUU 32 MeXaMI CBOIX IPUPOJHUX apeasiB.

3HaxigKy BUJIB aTTAaHTUYHO-CEPE/I3EMHOMOPCHKOTO IIOXO/PKEHH, AKi paHillle HaMM Bifl3Ha4a-
JIUCh Y MOPCBKMX BOfIaX YKpaiHyu Ha OKpeMUX JI/IAHKaX AK CYMHiBHi, B IIifICYMKY BPaXOByBaIu K
no3utuBHi. Kpim Toro, 3a octaHHi poku 3’aBUINCA HOBi BUAM-BCeneHi y YopHOMY MoOpi, B 3B’I3Ky
3 YMM YMCE/IbHICTh TAKCOHIB Ta iX BifHOCHI IaHi MOXXYTb JI€1IO BifPi3HATUCA Bifi HAIINX ITONEPEHIX
nyOmiKarii.

Y 3aranmbHMII CIMCOK py6 BKIIIOYEHI BUAY, MIOMMPEHHS AKMX 0OMEXYETbCA He /MiIe ATTaHTIY-
HUM okeaHoM. Hanpuxnag, uupkymrponiuuuit Naucrates ductor (Linnaeus, 1758), [upkymriao6ab-
Hi Seriola dumerili (Risso, 1810), Thunnus thynnus (Linnaeus, 1758) i Xiphias gladius Linnaeus, 1758
B)Xe YBiluum fo cknany ixriodpaynu CepeseMHOr0 MOPsI i BBaXKAIOThCS e/IeMEHTaMM 11i€l BOZOVIMIL.
BuxopAun 3 11poro, MM aHaJIi3yeMoO JjaHi 3a BUJaMM-BCEIEHIIAMY Ha T/Ii aTTaHTUYHO-CEePeN3eMHO-
MOPCBHKOTO TTIOXOJPKEHHS.

B ocHoBHil1 Tabnmuui BU0BOrO CKIaAy ixtiodayHu, BUAM-BCeNeHIi B A30BCbKe MOpe He BUMi-
JNISI0THCS HANIBXVPHUM IIPUEGTOM, OCKIIbBKM BOHU SBJIAIOTHCS BUIIAJKOBYMM IS i€l BOJOMMM i
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paHillle 3ycTpivannca B akBaTopii HopHOro Mops, B TOMY 4UCTIi i y Bofjlax YKpainu. Bektopu Bcenen-
HsA TaKMX BUJIB o3HaueHi AK «M/II», To6To Hacammepey BoHM 3 AByuca y YoproMmy Mopi (mporec
MefuTeppaHisaliii), a misHille 3a CIPUATINBUX YMOB IIPOHUKAIN JO A30BCBKOTO (IIpoIiec MOHTH3Aa-
1ii).

SIKicHy Ta KiNbKiCHY OIIiHKY CTaHy pu6 aTIAaHTUYHO-CepPei3eMHOMOPCHKOTO MOXO/KeHH Ha pi3-
HIIX [I/IIHKaX MOPCbKMX BOJ| YKpaiHu 3/1iICHIOBa/IM HAa OCHOBI aHa/Ii3y TaOMIMYHNX [JAHUX.

Oxpemi pinAHKY NOpiBHIOBaMN 33 QayHICTUYHNMU CIMCKAaMM 3 BUKOPUCTAHHAM Ha BUIOBOMY
piBHi infekcy nogibHocti XKakkapa, sKiit o64mcmoBamm 3a Gopmyoro:

Gj = c/a+b-c,
fie @ — Ki/ZIbKiCTb BUJIiB y IepioMy $ayHiCTUYHOMY CIIUCKY; b — KiNbKicTb BUAIIB Y ipyromMy

(ayHiCTMYHOMY CIIUCKY; ¢ — KiIBKICTb BUAIB, CIIIBHUX IS 060X (ayHICTMYHMX CHVICKIB.
Gj Bapitoe Big 0 1o 1 [Pesenko 1982].

MarematnuHy 06po6Ky OTpMMaHNX AAHNUX IPOBOJVIIN 32 OIIOMOIO0 KOMIT I0TepHMX IpOrpam
Microsoft Excel 2010, PAST v.1.79 ta Stat Soft STATISTICA 6.

PesyanaTM Ta OﬁI‘OBOpCHHH

B pesynbrari aHanisy liTepaTypHUX JKeperl, BTaCHUX OC/IKEeHb Ta ONpallloBaHHA iXTionorid-
Hoi konekuii HHITM HAHY, B akBatopii YopHoro Mops 3apeecTpoBano 160 Buais pu6 3 108 poxis,
62 ponyH Ta 22 pALAiB, L0 MAlOTh ATIAHTUYHO-CEPEI3EMHOMOPChKE ITOXOKeHH:. B Tomy unmcrni 3Ha-
YHa IX Ki/ZIbKiCTb 3ycTpivamacs 3a Mexxamu Bof, YKpainm (44 Buay 3 36 ponis i 29 poaun) (Tabmn. 1).

Y MOpchbKUX Boax YKpaiHy BCbOro 3aHOTOBaHO 116 Bupis pu6 3 84 poxis, 50 poau Ta 18 panis,
10 BifIHOCATBCA [0 Ljiel rpynu. HarumcenbHilIow 3a KiZIbKicTIO BUAIIB Y BOJAaX YKpaiHM € pofyHa
6nuxoBux Gobiidae, sxa Hanmiuye y Bogax Kpumy 17 Bunis 3 8 popis, y Bogax I[I3YM — 7 Bupis 3
5 pognis Ta 5 BuAiB 3 4 poxiiB B A30BcbkoMy Mopi. [lai 3a 4MCeNbHICTIO IAYTh POAVIHMA COOAIKOBIX
Blenniidae — 9 BupiB 3 6 poxis y Kpumy, 6 Buzis 3 4 poxis y [I34M, 2 Busu 3 1 pony B A30BCbKOMY
Mopi; crlapoBux Sparidae — 8 Buzis 3 7 poxis y Kpumy, 5 Bupis 3 3 popis y II3UM, 1 Bug B A30B-
cbKoMy Mopi; ronkosux Syngnathidae — mo 7 Buais 3 3 ponis y Kpumy ta y II34YM, 5 Buais 3 3 ponis
B A30BcbKOMY Mopi; rybaneBux Labridae — 7 Bupis 3 3 ponis y Kpumy, 5 Bupis 3 2 pogis y II3UM Tta
1 Buzx B A3oBcbkoMy Mopi; kedaneBux Mugilidae — 5 Bupis 3 2 pogis y Kpumy, o 3 Bupu 3 2 popis
y II3YM Ta B A30BcbkoMy Mopi; ocenenueBux Clupeidae — 4 Bupu 3 4 poxis y Kpumy, 2 Busu 3 2 po-
piB y [I39YM Ta B AsoBcbkoMy Mopi. IHIIi popgyum y Bofax Ykpainu npepcrasieHi Bifi 1 1o 3 Bupis
pu6 (muB. TabMI. 1).

Tabnuys 1. BumoBuii ckiay ixTiopayHu aTIaH THYHO-CEPe3eMHOMOPCHKOTO IMOXOKeHHT YOpHOro Mopst
B Linomy, Box Kpumy, miBHiuHO-3axigHol yacTiHN YopHOTrO Mops, A30BCHKOro MOp: i puO-BcemeHLiB (3
1970-x pp.) B Mexkax Boj, YKpaiHH Ta IX KOPOTKA eKOTOriYHA XapaKTePUCTIKA

Table 1. The species composition of the Atlantic-Mediterranean fish fauna of the Black Sea in general, the
waters of the Crimea, the north-western part of the Black Sea (since 1877), the Sea of Azov (since 1897),
and alien fishes (since the 1970s) within the waters of Ukraine and their brief ecological characteristics

3ycTpiva/lbHICTb Y BOfiaX Exonoriuna | Bektop
Pan, pomya, sup Kpumy | TI3UM | AsM rpymna BCe/IeHHS
LAMNIFORMES
1. Alopiidae
1. Alopias vulpinus (Bonnaterre, 1788)* 1
CARCHARHINIFORMES
I1. Scyliorhinidae
2. Scyliorhinus canicula (Linnaeus, 1758)* BII
II1. Triakidae
3. Mustelus asterias Cloquet, 1821* BIT
4. Mustelus mustelus (Linnaeus, 1758)* BIT
IV. Sphyrnidae
5. Sphyrna zygaena (Linnaeus, 1758)* 1

124 GEO&BIO + 2024 = vol. 26 p-ISSN 2617-6157 e-ISSN 2617-6165



SYCTpi‘-IaIIbHiCTI) Y BOoax Exomnoriuua BeKTOP
Pan, ponuna, iz Kpumy | TI3UM | AsM rpyma BCe/leHHs
HEXANCHIFORMES
V. Hexanchidae
6. Hexanchus griseus (Bonnaterre, 1788)* BIT
SQUALIFORMES
VI. Squalidae
7. Squalus acanthias Linnaeus, 1758 + + + BII
8. Squalus blainville (Risso, 1927)* BII
VII. Oxynotidae
9. Oxynotus centrina Linnaeus, 1758* b
SQUATINIFORMES
VIII. Squatinidae
10. Squatina squatina (Linnaeus, 1758)* b
RAJIFORMES
IX. Rajidae
11. Raja clavata Linnaeus, 1758%** + + + b M/IT
MYLIOBATIFORMES
X. Dasyatidae
12. Dasyatis pastinaca (Linnaeus, 1758) + + + b
XI. Gymnuridae
13. Gymnura altavela (Linnaeus, 1758)* b
ACIPENSERIFORMES
XII. Acipenseridae
14. Acipenser sturio Linnaeus, 1758** + + BII
ANGUILLIFORMES
XIII. Anguillidae
15. Anguilla anguilla (Linnaeus, 1758) + + + BII
XIV. Congridae
16. Conger conger (Linnaeus, 1758) + BII
CLUPEIFORMES
XV. Engraulidae
17. Engraulis encrasicolus (Linnaeus, 1758) + + + 11
XVI. Clupeidae
18. Alosa fallax (Lacepede, 1803) + U1
19. Sardina pilchardus (Walbaum, 1792) + + + 11 M/TI
20. Sardinella aurita Valenciennes, 1847 + 11 M
21. Sprattus sprattus (Linnaeus, 1758) + + + 11
GADIFORMES
XVII. Merluccidae
22. Merluccius merluccius (Linnaeus, 1758)* BII
XVIIL Phycidae
23. Gaidropsarus mediterraneus (Linnaeus, 1758) + + b
XIX. Gadidae
24. Merlangius merlangus (Linnaeus, 1758)*** + + + BII M/II
25. Micromesistius poutassou (Risso, 1827) + I M
OPHIDIIFORMES
XX. Ophidiidae
26. Ophidion rochei Miiller, 1845 + + b
27. Ophidion barbatum Linnaeus, 1758* b
LOPHIIFORMES
XXI. Lophiidae
28. Lophius budegassa Spinola, 1807* b
29. Lophius piscatorius Linnaeus, 1758** + + b
MUGILIFORMES
XXII. Mugilidae
30. Chelon auratus (Risso, 1810) + + + BIT
31. Chelon labrosus (Risso, 1827) + 11 M
32. Chelon ramada (Risso, 1827) + 11 M
33. Chelon saliens (Risso, 1810) + + + 11
34. Mugil cephalus Linnaeus, 1758 + + + BII
ATHERINIFORMES
XXIII. Atherinidae
35. Atherina boyeri Risso, 1810 + + + U1
36. Atherina hepsetus (Linnaeus, 1758) + + 111
BELONIFORMES
XXIV. Belonidae
37. Belone belone (Linnaeus, 1758) + + + 1
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Papn, popuna, Bup

3ycTpivanbHIiCTh Yy BOfax Ekonoriuna | Bexrop

Kpumy | TI3UM | AsM rpymna BCe/IeHHs
38. Belone svetovidovi Collette & Parin, 1970* I
ZEIFORMES
XXV. Zeidae
39. Zeus faber Linnaeus, 1758** + + 1
GASTEROSTEIFORMES
XXVI. Gasterosteidae
40. Gasterosteus aculeatus Linnaeus, 1758 + + + BIT
XXVII. Syngnathidae
41. Hippocampus hippocampus (Linnaeus, 1758) + + + BII
42. Nerophis ophidion (Linnaeus, 1758) + + + BII
43. Syngnathus abaster Risso, 1827 + + + BII
44. Syngnathus acus Linnaeus, 1758 + + bIT M/BB
45. Syngnathus tenuirostris Rathke, 1837 + + + BII
46. Syngnathus typhle Linnaeus, 1758 + + + BII
47. Syngnathus variegatus Pallas, 1814 + + BII
SCORPAENIFORMES
XXVIIL Dactylopteridae
48. Dactylopterus volitans (Linnaeus, 1758) + + b M/EB
XXIX. Scorpaenidae
49. Scorpaena notata Rafinesque, 1810* BIT
50. Scorpaena porcus Linnaeus, 1758 + + + BIT
XXX. Triglidae
51. Chelidonichthys cuculus (Linnaeus, 1758)* b
52. Chelidonichthys lucerna (Linnaeus, 1758) + + + b
53. Eutyrigla gurnardus (Linnaeus, 1758)% b
PERCIFORMES
XXXI. Moronidae
54. Dicentrarchus labrax (Linnaeus, 1758) + + 11
XXXII. Serranidae
55. Serranus cabrilla (Linnaeus, 1758)* BIT
56. Serranus hepatus (Linnaeus, 1758)* BII
57. Serranus scriba (Linnaeus, 1758) + + BII
XXXIII. Pomatomidae
58. Pomatomus saltatrix (Linnaeus, 1766) + + + 111
XXXIV. Echeneidae
59. Echeneis naucrates Linnaeus, 1758% TUI
XXXV. Carangidae
60. Lichia amia (Linnaeus, 1758)* 111
61. Naucrates ductor (Linnaeus, 1758) + T1
62. Seriola dumerili (Risso, 1810) + 11 M
63. Trachurus mediterraneus (Steindachner, 1868) + + + 1
64. Trachurus trachurus (Linnaeus, 1758) + 11
XXXVI. Sparidae
65. Boops boops (Linnaeus, 1758) + BII M
66. Dentex dentex (Linnaeus, 1758) + BII M
67. Diplodus annularis (Linnaeus, 1758)*** + + + BIT M/TT
68. Diplodus puntazzo (Cetti, 1784) + + BIT
69. Diplodus sargus (Linnaeus, 1758) + + BIT M
70. Diplodus vulgaris (Geoffroy St. Hilaire, 1817)* BIT
71. Lithognathus mormyrus (Linnaeus, 1758) + BIT M
72. Oblada melanura (Linnaeus, 1758)* BII
73. Pagellus erythrinus (Linnaeus, 1758) + BIT
74. Sarpa salpa (Linnaeus, 1758) + + 11 M
75. Sparus aurata Linnaeus, 1758 + + bIT M/BI
76. Spondyliosoma cantharus (Linnaeus, 1758)* BII
XXXVII. Centracanthidae
77. Centracanthus cirrus Rafinesque, 1810* BII
78. Spicara flexuosa Rafinesque, 1810 + + BII
79. Spicara maena (Linnaeus, 1758) + BII
80. Spicara smaris (Linnaeus, 1758) + BII
XXXVTIIL. Sciaenidae
81. Argyrosomus regius (Asso, 1810)* BII
82. Sciaena umbra Linnaeus, 1758 + + BIT
83. Umbrina cirrosa (Linnaeus, 1758) + + BII
XXXIX. Mullidae
84. Mullus barbatus Linnaeus, 1758 + + + BIT
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3ycTpivanbHicTh y Bofjax

Pap, ponuna, Bup,

Kpumy | TI3UM [ AsM

Exomnoriuna
rpyma

Bekrop
BCeTIeHHA

85. Mullus surmuletus Linnaeus, 1758*
XL. Chaetodontidae
86. Heniochus acuminatus (Linnaeus, 1758)
XLI. Pomacentridae
87. Chromis chromis (Linnaeus, 1758)
XLIL Labridae
88. Coris julis (Linnaeus, 1758)*
89. Ctenolabrus rupestris (Linnaeus, 1758)
90. Labrus viridis Linnaeus, 1758
91. Symphodus bailloni Vaslenciennes, 1839*
92. Symphodus cinereus (Bonnatterre, 1788)
93. Symphodus ocellatus (Linnaeus, 1758)
94. Symphodus roissali (Risso, 1810)
95. Symphodus rostratus (Bloch, 1791)
96. Symphodus tinca (Linnaeus, 1758)
XLIII. Ammodytidae
97. Gymnammodytes cicerelus (Rafinesque, 1810)
XLIV. Trachinidae
98. Trachinus draco Linnaeus, 1758
XLV. Uranoscopidae
99. Uranoscopus scaber Linnaeus, 1758***
XLVI. Tripterygiidae
100. Tripterygion tripteronotus (Risso, 1810)
XLVIL. Blenniidae
101. Aidablennius sphynx (Valenciennes, 1836)
102. Blennius ocellaris Linnaeus, 1758
103. Coryphoblennius galerita (Linnaeus, 1758)
104. Microlipophrys adriaticus (Steindachner et Kolombato-
vic, 1883)
105. Parablennius gattorugine (Linnaeus, 1758)*
106. Parablennius incognitus (Bath, 1968)
107. Parablennius sanguinolentus (Pallas, 1814)
108. Parablennius tentacularis (Briunnich, 1768)
109. Parablennius zvonimiri (Kolombatovic, 1892)
110. Salaria pavo (Risso, 1810)
XLVIIIL. Gobiesocidae
111. Apletodon dentatus (Facciola, 1887)
112. Diplecogaster bimaculatus (Bonnaterre, 1788)
113. Lepadogaster candolii Risso, 1810
114. Lepadogaster lepadogaster (Bonnaterre, 1788)
XLIX. Callionymidae
115. Callionymus fasciatus Valenciennes, 1837*
116. Callionymus lyra Linnaeus, 1758*
117. Callionymus pusillus Delaroche, 1809
118. Callionymus risso Lesueur, 1814
L. Gobiidae
119. Aphia minuta (Risso, 1810)
120. Chromogobius quadrivittatus (Steindachner, 1863)
121. Chromogobius zebratus (Kolombatovic, 1891)
122. Gammogobius steinitzi Bath, 1971
123. Gobius bucchichi Steindachner, 1870
124. Gobius cobitis Pallas, 1814
125. Gobius couchi Miller & El-Tawil, 1974
126. Gobius cruentatus Gmelin, 1789
127. Gobius niger Linnaeus, 1758
128. Gobius paganellus Linnaeus, 1758
129. Gobius xanthocephalus Heymer et Zander, 1992
130. Millerigobius macrocephalus (Kolombatovic, 1891)
131. Pomatoschistus bathi Miller, 1982
132. Pomatoschistus marmoratus (Risso, 1810)
133. Pomatoschistus minutus (Pallas, 1770)
134. Pomatoschistus pictus (Malm, 1865)*
135. Zebrus zebrus (Risso, 1826)
136. Zosterisessor ophiocephalus (Pallas, 1814)
LI. Siganidae
137. Siganus luridus (Rippell, 1828)*
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http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=799
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=19710
http://en.wikipedia.org/wiki/Carl_Linnaeus
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=2787

Papn, popuna, Bup

3ycTpivanbHIiCTh Yy BOfax Ekonoriuna | Bexrop

Kpumy | TI3UM | AsM rpymna BCe/IeHHs
LII. Acanthuridae
138. Acanthurus monroviae Steindachner, 1876 + BII M
LIII. Sphyraenidae
139. Sphyraena pinguis Giinther, 1874 + 11 M
140. Sphyraena sphyraena (Linnaeus, 1758) + + 1
LIV. Trichiuridae
141. Lepidopus caudatus (Euphrasen, 1788)* 1
LV. Scombridae
142. Auxis rochei (Risso, 1810)* 1
143. Euthynnus alleteratus (Rafinesque, 1810)* U1
144. Sarda sarda (Bloch, 1793) + + + 1
145. Scomber colias Gmelin, 1789* U1
146. Scomber scombrus Linnaeus, 1758** + + U1
147. Thunnus alalunga (Bonnaterre, 1788)* 1
148. Thunnus thynnus (Linnaeus, 1758)** + + 1
LVI. Xiphiidae
149. Xiphias gladius Linnaeus, 1758** + + 1
PLEURONECTIFORMES
LVII. Scophthalmidae
150. Scophthalmus rhombus (Linnaeus, 1758) + b M
LVIII. Pleuronectidae
151. Platichthys flesus Linnaeus, 1758 + + + b
LIX. Bothidae
152. Arnoglossus kessleri Schmidt, 1915 + + b
153. Arnoglossus laterna (Walbaum, 1792)* b
154. Arnoglossus thori Kyle, 1913* b
LX. Soleidae
155. Buglossidium luteum (Risso, 1810)* b
156. Microchirus variegatus (Donovan, 1808)* b
157. Pegusa nasuta (Pallas 1814) + + + b
158. Solea solea (Linnaeus, 1758)* b
TETRAODONTIFORMES
LXI. Balistidae
159. Balistes capriscus Gmelin, 1789 + BII
LXII. Tetraodontidae
160. Lagocephalus sceleratus (Gmelin, 1789) + BII M

160 Bupis 3 108 popis

113 BugiB 3 80 BupmiB 37 BupiB

82 poniB 3 63 poniB 3 32 popis

[13YM — mniBHiYHO-3axifjHa yacTuHa YopHOro Mopst; A3M — A3oBcbke Mope. HamiBxupanm mpudrom
[I03HAYEHO BUJIU-BCEJIeHIN, SIKi 3" ABIWINCS Y YOPHOMOPCHKUX BOfiaX YKpaiHu 3a ocTaHHi 50 pokis; * — Buan
aTTaHTUYHO-CEPEN3EMHOMOPCHKOTO TOXO/PKEHHA YOpHOTro MOps 3a MeXXaMM BOJ, YKpainu; ** — Buau, AKi
3HUK/IM 33 OCTaHHi 50 poKiB; *** — By, 110 3’ ABWINCA B A30BCHKOMY MOPI IIPOTATOM OCTaHHIX 50 poKiB.
Hanexxsicts BupiiB go exonoriunux rpym: IIJI — nenariuna, BII — 6enrtonenariuna, b — 6entuyna. Bek-
TOPYU BCeleHHs: M — IpuMpopHMil poliec BcesieHHs (MeguTeppanisanis), M/II — memuteppanisanis Ta
[Ofja/Ibllla «IIOHTM3ALisl» A30BCHKOTO MOps (/11 YOPHOMOPCHKMX BUJIB, IO 3’SIBMINCA B A30BCHKOMY
MOPi IIPOTAroM ocTaHHix 50 pokiB. BB — mponnkHeHHs 3 6amacTHuMHU Bofamu cyneH; M/BB — BexTop
BCEIeHHsI He YTOYHEHNII, MeguTeppaHisalis abo IpOHMKHEHHs 3 6amacTHUMHU BofaMu cymeH; M/BI —
BEKTOp BCeJIeHHsI He YTOUHEHMII, MefuTeppaHisaliist abo BUIIaIKOBA IHTPOAYKIIIAL.

[13YM—the north-western part of the Black Sea; AsM—Sea of Azov. Native species in the Black Sea
waters of Ukraine over the past 50 years are highlighted in bold; *—species of Atlantic-Mediterranean
origin of the Black Sea outside the waters of Ukraine; **—species that have gone extinct over the past
50 years; ***—species that appeared in the Sea of Azov during the last 50 years. Species belonging to
ecological groups: ITJI—pelagic, BII—benthopelagic, B—benthic. Vectors of introduction: M—natural
expansion (mediterranisation); M/II—mediterranisation and subsequent ‘pontisation’ of the Sea of Azov
(for the species of the Black Sea that appeared in the Sea of Azov over the remaining 20 years; BB—by
ballast waters; M/bB—unspecified, either mediterranisation or by ballast waters; M/BI—unspecified, either
mediterranisation or unintentional introduction.

AHanisyroun 3MiHy TaKCOHOMIYHOI CTPYKTYpu puO aTTaHTIYHO-CEPEN3eMHOMOPCHKOTO MOX0-

IDKeHHs B A30BO-HOpHOMOPCHKOMY OaceliHi MO>KHA CTBEP/PKYBATH, 1[0 CIIOCTEPiraeThCs YiTKa Au-
HaMiKa CKOpOYeHHs KiJIbKOCTI TaKCOHIB Bifi KpuMcbKux Bog o II3YM Tta Asoy. Y Bojax Kpumy
LI Irpyma pub HaitbinpIIa Ta HapaxoBye 113 BupiB 3 82 popis, 49 ponu Ta 18 pAmiB, M0 CKIaAI0Th
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Puc. 1. Cxmag TakcoHiB pub aTIaHTUYHO-Cepe3eMHOMOPChKOTO IIOXOMKEHHS B A30BO-HOpHOMOPCHKOMY
Haceiini B Mexxax Bof, YKpainu: (a) abcomotHuit, (b) BigHOCHUI (B %).

Fig. 1. Composition of fish taxa of Atlantic-Mediterranean origin in the Azov-Black Sea basin within the
waters of Ukraine: (a) absolute, (b) relative (in %).

BignoBigHO 97,4 %, 97,6 %, 98,0 % Ta 100,0 % Bif 3araabHOI Ki/IbKOCTi TAKCOHIB Y MOPCHKIX BOZAX
Ykpainn. Y Bogax [I3YM i abcomoTHI MOKasHMKY 3MEHIIYIOThCA Maibke Ha 30 %, a B A30BCBKOMY
Mopi me Ha TpetuHy. lle noB’s3aHO 3 TpaHcoOpMalli€l0 YOPHOMOPCHKMX cONMOHMX Bof y II3UM B
pes3y/bTari onpicHeHHA piukamu [Hinpo, [HicTep i [IyHai Ta 3arajJibHMM 3pOCTaHHAM COJIOHOCTI
B A30Bi 3 2007 p., Ipo 110 3rajyBajocs y HAIINUX IONepefHix noBigomaeHHAX [Manilo et al. 2022;
Manilo & Demchenko 2022]. A6comoTanit Ta BifHOCHMIT CK/Iafi TAKCOHIB pUb aTIaHTUIHO-Cepef-
3eMHOMOPCBKOTO TIOXO/KeHHA B A30B0o-UopHOMOpCbKOMY OacelfHi B MeXax Boj, YKpaiHu Ipep-
CTaBjIeHMUII Ha puc. 1.

MakcuManbHe BIJ0Be 6araTcTBO pub aTIaHTUIHO-CePei3eMHOMOPChKOTO IIOXO/KEHHSI BUSIBIIE-
HO B KpUMCBKUX Boziax (113 BupiB, o Hanexxartb 1o 82 popis i3 49 poxuH Ta 18 pspiB), TaKCOHOMIY-
He 6araTcTBO y LIbOMY palfOHi CTAHOBUTH 262 TAKCOHA, IO Ay>Ke OIM3bKO IO aHA/IOTIYHNX 3HaYeHb
3a BCciMa ITOKa3HMKaMU y Bojax YKpainm. Y Mexax Bop II3UM 1ni nokasHuku omyckawoTbcs fo 80,
63, 43 Ta 17 BifOBiHO, TAKCOHOMiYHe 6araTCTBO TAKOXX 3HIDKYETbCA Ha 25 % mo 203 TakcoHiB. B
YKpaIHCbKIUX BOJIaX A30BCHKOT'O MOps CIIOCTEPIraeTbcA piske 3HIDKEHHA IIUX XapaKTePUCTUK 1o 37,
32,25 ta 13 BifIIOBi/{HO, Ki/IbKiCTb BUAIiB, POZIiB Ta TAKCOHOMiUHe 6AraTCTBO y LIbOMY PaiiOHi 3HIXKY-
€THCSI MaibKe y ABa pasu (Taom. 2).

Tabnuys 2. BugoBe i TAKCOHOMiYHe 6araTcTBO pub aTIaHTMYHO-CEPe3eMHOMOPCHKOTO IOXOM)KEHHS B
A30Bo-YopHOMOpPCHKOMY OaceiiHi B MeXKax BOJ, YKpaiHu

Table 2. Species and taxonomic richness of fish of Atlantic-Mediterranean origin in the Azov-Black Sea
basin within the waters of Ukraine

Takconn | Bevoro y Bomax Ypainu | Kpumcoki Bogu | [13YM | Asoscpke Mope
Bugis n 116 113 80 37
% 100,0 97,4 69,0 31,9
Pogis n 84 82 63 32
% 100,0 97,6 75,0 38,1
Pomun n 50 49 43 25
% 100,0 98,0 86,0 50,0
Panis n 18 18 17 13
% 100,0 100,0 94,4 72,2
TaxcoHOMiuHe 6araTcTBO 268 262 203 107

ITpoBeneHnit MOPiBHAIBHNUI aHaIi3 CTyNeHIB MOAIOHOCTI Ha BUOBOMY PiBHi pu6 aTTaHTUYHO-
cepe;3eMHOMOPCHKOTO MOXOIKEHH: Pi3HUX aKBaTopiil 3a koedinienTom JKakkapa mokasas, 10 B
Mexxax A30B0o-HYopHOMOpPCHKOro 6aceitHy Haitbinbi mofibHoI0 fo ixTiopayHu YopHOro Mops Bu-
SABUJIACh iXTiOCI)aYHa KPUMCBKUX BOJI. BiTHOCHO B1coKa TIOfIiOHICTh BUJOBOTO CKJIa[ly LIUX BOJ, MOKe
HOSICHIOBATKCS 6i0TOMHMMM Ta TifpomorivanMuy xapakrepuctukamu. Koedirient mogi6HocTi s
IUX aKkBaTopiit craHoBUTH 0,71. Jani 3a mopibHicTio iipyTs dayn Box Kpumy ta [13YM — 0,68.
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Hemo meHIi koedinieHT MORIOHOCTI 32 BULOBUM CKIa[JOM MalOTh BOAY JOpHOrO MOps 3arajioMm
mo II3YM — 0,50, a Takox mix [I3YM Ta AsoscbkuMm MopeMm — 0,46. Haiimenmri Koe(piuieHTM o-
Ri6HOCTI MaOTh ixTioayHu AzoBy Ta Yoproro mopst — 0,23, a TakoxX Mk A3oBoM Ta Bogamu Kpu-
my — 0,32 (Tabn. 3).

o cTocyeTbcs BUAIB-BCEIEHIiB aT/ITAaHTUYHO-CEPEI3EMHOMOPCHKOr0O IIOXO/KEHH, TO 3 1970-x
pokiB ix BuaABneHo 30, fAKi BigHOCATbCA [0 26 pofiB, 15 popgun Ta 8 pAfis. Cepenl HUX JOMIHYIOTb
BUAM, NIOSIBA SIKMX ITIOB’sI3aHa 3 MPUPOSHMM IIPOLlecOM MepuTeppaHisanii (25 Buais, 83,3 %). [Isa
BUJIY, SIKi IPOHMKJIM 3@ CIIPVMSTHHAM aHTPOIIOTeHHMX YMHHMKIB (3 6a/TacTHMMIU BOJAMM CY/ieH) CKIIa-
mm 6,7 %, a 3 He yTOYHEHVMI BeKTopamu BeeneHHs (3 Buau) —— 10,0 % (puc. 2).

Tabnuys 3. CryniHb HOAiGHOCTI Ha BUKOBOMY piBHi ixTiodayHu aTTaHTMYHO-CEPe3eMHOMOPCHKOTO MO-
X0 KeHH:A A30B0-YopHOMOpPCHKOTro 6aceifHy B Me>Kax Boj, YKpainu 3a koedinientom Kakkapa

Table 3. The degree of similarity at species level of the fish fauna of Atlantic-Mediterranean origin of the
Azov-Black Sea basin within the waters of Ukraine according to the Jaccard coefficient

AxBaropil | Yopue mope B 1inomy | Kpumchki Bogn | T13YM | AsoBcbke mope
YopHe Mope B 1iinomy 160 0,71 0,50 0,23
Kpumcpki Bogu 0,71 113 0,68 0,33
T1134YM 0,50 0,68 80 0,46
A30BcbKe Mope 0,23 0,33 0,46 37

HanisxupHum mprdToM BKa3aHO KiZIbKiCTb BUJIB.
The number of species is shown in bold.

Puc. 2. CniBBifHouleHHsI BufAiB-BCeneHIiB pub (%) y MOpPCbKUX
BOJAaX YKpaiHM 3 pisHMMM BeKTopamyu BceneHHA. CuHIM mosHaveHi
BI/IY, TIOSIBA SIKMX IIOB’sI3aHA 3 IPMPOSHVM IIPOL[ECOM MeFUTeppa-
Hisauii (M); YepBOHUM —— BUAM, [IOB sI3aHi 3 aHTPOIIOT€HHNIMU IMH-
HMKamu (3 6anmactHuMM BofjamMu BB); selmeHuM Ta )KOBTUM — 3 He
YTOYHEeHVMN BeKTopaMmu BceneHHA (M/BB menureppanisarnisa abo 3
6amactHuMM Bogamu, M/BI menuteppanisariis a6o Bumagkosa iH-
TPOLYKLif BiIIOBITHO).

Fig. 2. The ratio of alien fish species (%) in the marine waters of
Ukraine with different vectors of introduction. Species whose
appearance is associated with the natural process of mediterranisation
(M) are marked in blue; in red—species associated with anthropogenic
factors (with ballast waters BB); green and yellow—with unspecified
introduction vectors (M/BB—mediterranisation or with ballast water,

v [ss [Ewss [T Ml M/BI—mediterranisation or accidental introduction relatively).

60 - 9 - .E
BIT
45 - D

D T pye. 3. CriBBigHOIIEHHA BUJIB pi3HUX eKoo-
30 | rivnyx rpyn (b — 6enTnanoi, bIT — 6eHTOmENa-
riunoi, IIJI — mesariqHoi) cepen pu6-BCeeHIiB
B MeXXaX MOPCbKMX aKBaTOpill YKpaiHu.

Fig. 3. The ratio of species of different ecological

l groups (B—benthic, BII—benthopelagic, IT/I—

0- ‘ ‘ . pelagic) among alien fish in marine waters of
Kpumcopki Bopu I134YM A30BCcbKe MOpe Ukraine.

3a KifnbKiCTI0O HOBUX BUMiB-BCe/IeHIIiB HallUMCIeHHIMNMHY B YOpHOMY MOPi € IIpeACcTaBHUKA PO-
nyH 6uakoBux Gobiidae (9 BupiB) Ta cnapoBux Sparidae (6 BujiB), yacTnna sikux cknapgae 50,0 %.

Y Bogax Kpumy sanoroBaHo 29 Bupis pn6-Bcenenuis (25,7 % Bij ckl1ajy NpefcTaBHYUKIB aT/IaH-
TUYHO-CEePe3eMHOMOPChKOTO TIOXO/KEHHS Y I[bOMY paiioHi), Ha piBHi poxiB — 30,5 % i Ha piB-
Hi popuH 28,6 % (Ta6/1. 4). Tako)k MOXKHa KOHCTaTyBaTH, L0 Cepefi HUX JOMIHYIOTb BU OeHTUY-
HoI exosnoriynoi rpynu (13 Buzis, 44,8 %). benronenariuna (9 Buzis) i menariyna (7 BUAiB) rpymnu
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cTaHOB/ATH 31,0 % Ta 24,2 % BigmosigHo (puc. 3). BekTOpy IpOHNKHEHHS HOBMX BUJIiB Y KPUMCBKIi
BOJV MIPAKTUYHO HE BilPi3sHAITDHCA BiJj TAKUX 3arajloM. Buan, AKi IpOHUKIIN 3a COPUAHHAM aHTPO-
IIOT€HHVX Y/HHUKIB CKIalaloTh 6,9 %, a 3 He YTOYHEHMMY BEKTOPaMU Bce/leHH:A MatoTb 10,3 %.
Tabnuys 4. CriBBifHOLIEHHA TAKCOHIB PMO-BCeleHIiB (Nn) aTIAaHTUYHO-CEPEN3eMHOMOPCHKOTO IOXO-
IKeHHA [0 iX 3aranbHoi uncenbHOCTi (N) B AsoBo-UYopHOMOpchbKOMY GaceiiHi B MexKax BoJ, YKpaiHu

Table 4. The ratio of alien fish taxa (n) of Atlantic-Mediterranean origin to their total number (N) in the
Azov-Black Sea basin within the waters of Ukraine

Takconn | Kpumcpki Bopgu | I134YM | A30BCbKe MOpe
Bceboro Bumis N 113 80 37
Bceenenuis n (%) 29 (25,7) 7 (8,8) 6(16,2)
Bceboro ponis N 82 63 32
Bcenenuis n (%) 25 (30,5) 7 (11,1) 6(18,8)
Bcboro pogun N 49 43 25
Bceeneniis n (%) 14 (28,6) 5(11,6) 6 (24,0)

VY Bogax II3YM uacTka BceneHLiB ckiajae 8,8 % Bifi KiIbKOCTI NpeACTaBHMUKIB aT/IaHTUYHO-
Cepe3eMHOMOPCHKOTO ITOXOJKEHHA Yy IIbOMY PalioHi, Ha piBHi pogiB — 11,1 % i Ha piBHI pojuH
11,6 % (muB. Tabm. 4). B cTpykTypi HOBUX BUAIB-BCeNEHIIiB p1b MepeBaXkaloTh BUAM OeHTOIIeIariu-
Hoi (4 Buan, 57,1 %) i nenariunoi (2 Buan, 28,6 %) ekonoridyHux rpym. 3 6eHTUYHOI Ipyny Bifj3Ha-
yeHuit tinbku 1 Bup (14,3 %) (muB. puc. 3). Ha cygacHoMy ertamni i3 7 HOBMX BUAIIB pu6, BUABIEHUX
y Bogax II3UM 3a octanHi 50 pokiB, fomiHytoThb 4 Buau (57,1 %), mosiBa AKMX TAKOX IOB’sA3aHA 3
IPUPOJHUM TIpoliecoM MepauTeppaHisanii. [Jna 3 Bupis (42,9 %) BCTaHOBUTU BEKTOP BCENEHHA Ha
TeTlepilliHiil 9yac He Ma€ MOXK/IMBOCTI. [Ip4oMy BapTO 3a3HauMTH, 1J0 3HAYHA YaCTMHA HOBUX BU/JIiB
(~ 70 %), BUAB/IEHUX Y IIbOMY pailoHi y Oi/bIll paHHi TepMiHM 3ycTpivanucs y Bogax Kpumy abo 6ins
Kasxkasbkoro y36epexoks HYoproro Mopst Ta TypedunHn.

B A3oBcbkoMy MOpi Ha BIJIOBOMY PiBHi BCe/leHIi CKIafaioTh 16,2 % Bif KiMTbKOCTI ITpeficTaBHMU-
KiB aTJTaHTUYHO-CepeA3eMHOMOPCHKOTO IOXO/)KeHHS B JlaHill akBaTopii, Ha piBHi poniB — 18,8 %
i Ha piBHi pogyuH — 24,0 % (tabm. 4). 3a exonoriunumu rpynamu 3 Bupu (50,0 %) BigHOCATBCA 10
O6eHTNYHVX BUAIB, 2 (33,3 %) — mo Genromenariyuux ta 1 (17,7 %) — po nmenmarivnux. Ha Bigminy
Bizy Bog Kpumy, a6o TI3UM, fie yacTKa BCeeHIIIB 3ycTpivanacs TaKoX MOCTiTHO abo emi3ofnyHo,
BCi BU/IM-BCe/eHI]i A30BCbKOTO MOPsI, 3aHOTOBaHi 3a 0CTaHHi 50 poKiB BiIHOCATHCA O BUTIAIKOBIIX,
AKi paHilre 6yny 3BU4aiHuMy BugaMy YopHOTo MOps Ta IOLIVPYIIN CBill apeat Ipy HaaXO[KeHH1
O1/IbIII COTOHUX YOPHOMOPCHKIUX BOJL Yepe3 KepueHCbKY IPOTOKY BHACTITOK CKOPOYEHHS CTOKY pi-
4ok [loH i Ky6aHb, CIpYMHEHOTO NepeBa)KHO aHTPOIIOTeHHNMY (PaKTOPaMIL.

HocmigyKeHHs KONMBaHHA YMCe/IbHOCTI BCE/IEHIIIB II0Ka3aslo, 0 3a OCTAHHI pOKM y BOJAaX YKpa-
iHM 3HMKIIO 6 BUJIB pMO aTTaHTUYHO-CEPEN3eMHOMOPCHKOTO IOXOomKeHHA: OceTep aTIaHTUYHUI
Acipenser sturio (3yctpiuaBcs y 1950-1i poku 6ins 6eperi Kpumy ta B Kapkinitcpkoi 3aToku), Mop-
CBbKUIT YOPT eBpomeicbkuit Lophius piscatorius, 3eyc 3Bu4aituuit Zeus faber, TyHelp GnakuTHUIA
Thunnus thynnus, Medopwun sBudaitauit Xiphias gladius. Jlo 1iporo crimcky notpi6Ho gopatu CKymo6-
pito aTmanTHaHy Scomber scombrus, AKa B JaHMII 9ac He 3ycTpivaeTbca B A30BcbKOMy Mopi [Manilo
& Demchenko 2022].

Brim, y xoni mocmimkenp npoekty EMBLAS y 2017 p. JHK A. sturio BusBieHo y 6aratbox
npo6ax no YopHoMy MOpIo, y TOMY 4MCIIi y Bofax Ykpaiuu, mo € nosutuBHuM ¢akrom (https://
emblasproject.org).

OcranHni nosigomnenns npo peecrpauii T. thynnus i X. gladius B akBaropii YopHoro mMops 6ins
y36epexoks Typeuunuu BifHOCATBCS 1o 1985 p. i 2013 p. Bignosiguo [Ulman et al. 2020].

3a momepenHi poku OyI0 KilbKa MOBiZOM/IEHD IPO peecTpanio Mopcpkoro yopra y YopHoMmy
Mopi no3a Bogamu Ykpainm: 6ina ys6epexoxs Typeuunnn [Bat et al. 2005; Polat 2017], 6ins yopHo-
MopcbKoro y3bepexoks Kaskasy B paitoni M. Tyarnce y 2012 p., B Mepexi InTepHeT 6y/n mexinbka
iHpopmyBaHb o Biy10B pubankamu 11poro BUAY 611 y3bepesxks [pysii (vamp. 22.02.2018 Ha cep-
Bici «sovanews.tv»).
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Takox MOXKHA KOHCTATyBaTH, 1IJ0 ¥ BCiX aKkBaTopiAX BifOymuca icroTHi 3miHn B ixtiodayHnax. 3a
HAIIVIMM JAHVIMY, HailOiIbIII 3HAYHi 3MiHM CTamMCA y KPUMCBKIX BOJAX, /ie TOKAa3HMUK Y BifICOTKaX 3
ypaxyBaHHAM HOBUX Ta 3HUKIUX BUJiB cTaHoBUB 30,1 %. Ha gpyromy micui sHaXonATbcA yKpaiH-
CbKi BOAM A30BCbKOTO MOPS, TYT Liell IIOKa3HUK JOCATHYB 24,3 %. HaliMeH1i sMiHM, OHaK, JOCUTD
BIUCOKOT'O piBHS, criocTepiraioTbes B akBaTopii [I3UM rta cranosnAth 15,0 % (tabmn. 5).

Tabnuys 5. 3minu B ixTiopayHax NpercTaBHUKIB ATTAHTUYHO-CEPEA3eMHOMOPCHKOTO OXOMKEHH OKpe-
MUX paiioHiB MOPCBKIX BOJ, YKpainu (B %) 3 ypaXyBaHHAM HOBMX Ta SHUK/INX BU/iB

Table 5. Changes in the ichthyofauna of representatives of Atlantic-Mediterranean origin in certain areas
of marine waters of Ukraine (in %) taking into account alien and extinct fish species

: T113YM A30BCbKe MOpe
Toxasmukn Kpumceki Bopu (yxpaiHCbKi Bozin) (yKpaiHChKI B(?JII/I
Bcporo Bupis 113 80 37
HoBux BupiB-BceneHIiB 29 7 6
SHUKINX BUIB 5 5 3
3minn B ixriodayHax (%) 30,1 15,0 24,3
Iigcymxn

AHari3 yiTepaTypHMX JaHMX i BIACHUX MaTepialiB 3 OLIIHKM BMJOBOrO 6araTcTpa II0Ka3as, L0
HallYlCeNbHIIIOI0 3a KiZIbKiCTIO BUJIIB, 1[0 MAIOTb aT/IaHTUYHO-CEPe3eMHOMOPCbKe IOXO[ KEeHH ],
y Boax Ykpainm € poayHa 6mukoBux Gobiidae, sika Haniuye y Kpumy 17 Bupis 3 BocbMu pofis, y
Bogax [I3YM — cim BuziB 3 'ATH POAIB Ta I ATh BUJIiB 3 YOTUPHOX POJiB B A30BCbKoMY Mopi. [lai
3a YMCENIbHICTIO MAYTh poguHy cobaukoBux Blenniidae — meB’siTh BupiB 3 mectn poxis y Kpumy,
uricTb BUAiB 3 4oTupbhox pofiB y II3UM, gBa BuaM 3 ogHOro pony B A30BCBKOMY MOpI; CIIapOBUX
Sparidae — Bicim BupiB 3 cemu popis y Kpumy, m’satp BuziB 3 Tppox pogis y [13UM, opuH Bup B
A3zoBcbkoMy Mopi; ronkosux Syngnathidae — mo cim Bupis 3 Tppox pogiB y Kpumy ta y II3UM, ’saTh
BUJIiB 3 TPbOX POAiB B A30BCbKOMY Mopi; rybaneBux Labridae — cim BuziB 3 Tpbox popis y Kpumy,
I’ATb BUJAIB 3 1BOX poxiB y II3UM Ta opun Buj B A30BcbKOMY Mopi; KedaneBux Mugilidae — m’saTb
BIJiB 3 ABOX pofiiB y Kpumy, o Tpu Bupu 3 gsox popis y II34YM ta B A3oBcbKOMY MOpi; ocenef-
nesux Clupeidae — yotupu Buam 3 4oTrpbox ponis y Kpumy, 1sa Buau 3 gsox pogis y II3YM rta
B A30BCbKOMY Mopi. HII popyHy y Bogax YkpaiHnu IpeficTaB/ieHi Bii OfHOTO 10 TPbOX BUAIB puo.

Crocrepiraerbcs 4iTKa AMHAMiKa CKOpPOYeHH: KiZbKOCTi TakcoHiB Bif Box Kpumy po II3YM
Ta A30By. MakcuMasnbHe BUIOBe 6AraTcTBO pub aTIaHTUYHO-CePe3eMHOMOPCHKOTO MOXOMKEHHS
criocTepiraeTbcs B KpUMCbKUX Bofiax (113 BupiB, o Hajmexarb 1o 82 popis i3 49 popuu ta 18 papis),
TaKCOHOMiYHe 6araTcTBO y IIbOMY pailOHi CTAHOBUTD 262 TaKCOHiB. Y Mexxax Bopi II3YM ui mokas-
HUKU OITycKaroThcs 1o 80, 63, 43 Ta 17 BigmOBifHO, TAKCOHOMiYHE 6araTCTBO TAKOX 3HIDKYETHCS Ha
25,0 % 1o 203 TakcoHiB. B ykpaiHChKMX BofaX A30BCHKOTO MOPsI CIIOCTEPIraeThCs pPisKe 3HIDKEHHA
L[MX XapaKTepPUCTHUK 0 37, 32, 25 Ta 13 BiANOBiAHO, KiNMbKIiCTh BUJIB, POJiB Ta TAKCOHOMiYHe Oarat-
CTBO Y IIbOMY PaliOHi 3HMXKYETDCA Y Ba Pasu.

B mexax AsoBo-YopHoMopcbkoro 6aceitHy Haitbinbur mopi6How o ixriodpaynn Yoproro mops
BusABMIach ixriodayna sop Kpumy. Koedinient momi6HocTi mna umx axsaropiit craHoButb 0,71.
Hani 3a nopi6uicTio iyt paynu Kpumy ta II3UM (0,68). demo menuri koedinientn noxgioHocTi
3a BUJOBUM CKJIafjoM MaoTb Boau YopHoro mops 3aranoM po I13UYM (0,50), a Takox mix [13YM
ta A3oBcbkuM MopeM (0,46). Harimenmri koedinientu nopi6uocti Matots daynu Asopy ta HopHoro
Mops (0,23), a Takox Mi>k AzoBoM Ta Bogamu Kpumy (0,33).

3 1970-x pokiB y MOPCbKUX BOJjaX YKpaiHM BCbOro BUABIEeHO 30 HOBMX BMJIB, 10 BiTHOCATHCA
110 26 popis, 15 ponus Ta 8 pspis. Cepen HUX JOMIHYIOTb BU/Y, IIOSIBA SIKMX OB’ sI3aHa 3 IPUPOHUM
porecoM MeguTeppanisanii (25 Bupis, 83,3 %). Buan, siKi IpOHMK/IN 3a CHPUSHHSAM aHTPOIIOTEH-
HUX (paKTOpiB cKIamm 6,7 %, a 3 He YTOUHeHVMM BekTopamu BceneHHA — 10,0 %. 3a KinbkicTio
HOBUX BMJiB-BCe/ICHIIiB HalluMC/IeHHIMY B YOpHOMY MOpi € IpefCcTaBHUKM POAVIH OMYKOBUX
Gobiidae (9 BuziB) ta cnapoBux Sparidae (6 BujiB), YacTuHa sxux ckmagae 50,0 %.
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BexTopy MpOHMKHEHHA HOBMX BUZIB Y KPMMCBKi BOAM MPaKTUYHO He Bif[pi3HAIOTbCA Bif Ta-
KIX 3arajioM, IOMDK HUX TaKOX IepeBaKaloTh BUAY, AKi ITOB’A3aHi 3 IPOIleCOM MefuTeppaHisaril
(24 Bupu, 82,8 %). By, siki MpOHMKIIN 3a CIIPUSTHHAM aHTPOITOTEHHUX YNHHUKIB CKIA/IAI0Th 6,9 %,
a 3 He YTOYHEHUMM BeKTopamu BceneHHs — 10,3 %). Ha cygacHomy etami i3 7 HOBUX BUJiB-BCe-
neHIiB puob, BusBneHnx y Bogax [13UM sa octanHi 50 pokiB JOMIHYIOTb BUAM, TTOSIBA SKMUX TAKOX
[IOB’sI3aHa 3 IIPUPOJHIM IIPOIlecoM MeauTeppanisanii (4 Buau, 57,1 %). s 3 supais (42,9 %) Bcra-
HOBUTY BEKTOP BCENEHHA Ha TEIEPilllHiil Yac He Ma€ MOXX/IMBOCTI. IIpydoMy BapTO 3a3HAYNTH, 11O
3HAYHA YaCTVMHA HOBMX BUAIB (~ 70 %), BUAB/IEHNX Y IIbOMY palioHi, paHille 3ycTpidanncs y Bogax
Kpumy, 6ins1 KaBkasbkoro y3bepexoks abo Typequnnn.

Ha sigminy Big Bog Kpumy ta II3YM, fe yacTKa BCeleHIB 3ycTpidasacsa TaKOX IOCTIHO Ta
€Mi30JMYHO, BCi BUAM-BCeNEHIli A30BCbKOTO MOPs, 3aHOTOBAaHI 32 0CTaHHi 50 POKiB BiJHOCATHCA [0
BUMAJIKOBMX, AKi paHime Oy sBudaiiHuMu BugamMy YopHOro MOps Ta pO3LIMPYIIN CBill apeas npu
Ha/IXO/IKEeHHI Oi/IbIII COTTOHNX YOPHOMOPCBKUX BOJ, dyepe3 KepueHCbKy POTOKY BHACII/IOK CKOPO-
4eHHs CTOKY pivok [loH i Ky6aHnb, cripiuiHeHOro nepeBa>kHO aHTPOIIOreHHUMY (PaKTOpaMIL.

3 ypaxyBaHHAM HOBMX BU/[IiB-BCEJIEHIIiB, Ta BUJIIB, IO 3HUKIN Y MOPCbKUX BOJaX YKpaiHu 3a
OCTaHHI pOKM MO>KHa KOHCTaTyBaTH, IO Y BCiX aKBaTOPisAX Bifbymmcs cyTTeBi 3MinM B ixTiodayHax.
Haii6inpi 3HauHi 3MiHM CTanmucs y KpMMCBKUX BOJAX, fie Iieil IOKa3HMK Y BifICOTKAaX 3 ypaxyBaH-
HAM HOBUX Ta 3HMK/IMX BupiB craHoBuB 30,1 %. Ha gpyromy micui sHaxogATbCA YKPaIHChKi BOfK
A30BCBKOTO MOPS, TYT LieM IIOKa3HUK KOCATHYB 24,3 %. HajiMeHmi sMiHM, OfHAK, JOCUTH BCOKOTO
piBHA, criocTepiraroTbesa B akBaropii IIZYM Tta craHOBIATD 15,0 %.

TeopeTnyHO MOXXHA CIPOTHO3YBaTH, fAKi HMPENCTABHUKM ATTAHTUYHO-CEPeN3eMHOMOPCHKOIO
MOXOIPKEHHs MOXKYTb IPOHMKHYTb ¥ YopHe Ta A30BCcbKe MopsA, Hanpukmnaj, 3 poguH CKOpIEHO-
Bux — Pterois miles (Bennett, 1828), kam ssHnx okyHiB Serranidae — Epinephelus spp., CyITaHKOBUX
Mullidae — Mullus spp., Parupeneus spp. Ta iH., ajle Ipy HaTypaizauii B IboMy 6aceliHi CKIaHO
nepen0aynTy IX BIUIMB Ha BeCh 06iOL[eHO3 3arajoM.

Ioosaxu

ABTOp BUC/IOBIIIOE NPy BAAYHICTD 1. 3aropopHioky Ta 3. bapkaci 3a jorioMory, HaflaHy Iif 9ac
MiJrOTOBKM CTATTi, @ TAKOXX PelleH3eHTaM 3a LiHHi opaju.

Hexnapanii

®inancysanHA. lle pocnimkenna npoginancopano HanjonanbHuM HaykoBo-nmpupogHnduM MyseeMm HAH
Ykpainu (Ne 0115U000297).
KoudumikT iHTepeciB. ABTOp He Ma€ >KOFHUX KOH(IIKTIB iHTepeciB, siKi MO/ 6 BIUIMHYTI Ha 3MICT Iji€l cTaTTi.
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abstract

The paper describes and provides examples of the application of
the developed spatial dataset on the spread of invasive woody
plant species in the forests of Transcarpathia, Ukraine. The data-
set was developed based on forest inventory data using the open
source QGIS program, which performed digitisation of forest
plantation plans of permanent forest users and overlay analysis.
The created dataset contains 4212 records of the distribution of
the following invasive woody plant species: black locust (Robinia
pseudoacacia L.), northern red oak (Quercus rubra L.), ash maple
(Acer negundo L.), and brittle willow (Salix fragilis L.). The dataset
contains information on the location of forest plots, silvicultural
and taxonomic characteristics of stands with predominance and
participation of invasive woody plant species. The created spatial
dataset was used to study the distribution of invasive woody spe-
cies of black locust and northern red oak in Transcarpathia by
geobotanical and floristic zones. The results of the study showed
that the most favourable conditions for the distribution of black
locust are the area of beech-oak and oak-beech foothill forests of
the Volcanic Range of the Ukrainian Carpathians within Trans-
carpathia, as well as the Transcarpathian Plain forest area. Unlike
the artificially created northern red oak forests, the distribution
of the black locust in the study area is primarily due to its bio-
logical properties, specifics of environmental relationships and of
forestry in the past. Regarding the distribution of the northern
red oak, the results of using our spatial dataset show that such
forests have the largest portion in the areas of hornbeam-beech
and beech forests (39.4%) and in the forests of the Volcanic Ridge
(24.2%). The created spatial dataset can be used to study the distri-
bution of invasive woody plant species within the forest cover of
Transcarpathia. The spatial dataset can also be utilised as a source
of training samples for machine learning, which is involved in the
processing of satellite images to identify new habitats of invasive
woody plant species.

© 2024 The Author(s); 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
Licence (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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3acTOCyBaHH: HA0OPY IPOCTOPOBUX AAHNUX [
MOHITOPUHIY iHBa3iHMX BUAIB lePeBHUX POCIIH
y micax 3akapmnartsa (YkpaiHa)

AHppiit Murans, Bacunp Poman

Pestome. Po6oTa MIiCTUTb XapaKTepUCTUKY i MPUKIAAN 3aCTOCYBaHHSA PO3pobIeHOTo Habopy IPOCTO-
POBUX JAaHMX IPO NOIIMPEHHS iHBa3iffHUX BUIB IEPEBHNUX POCINMH Ha BKPUTHUX JIiCOM 3eMJIAX TiCOBOTO
¢doupy 3akapmarts. Habip gaHux po3pobnin Ha OCHOBI ZaHUX IHBEHTApM3alliil /IiciB i3 3aCTOCYBaHHIM
Bigkpuroi nporpamu QGIS, B sKilt BUKOHyBanu omeparii i3 onudpyBaHHs [1aHIB MTiCOBUX HacapKeHb
IIOCTIMIHYUX JTICOKOPUCTYBAYiB Ta OBepeliHOro aHajisy. CTBopeHmit Habip BaHUX MicTUTDb 4212 3anucis
HOLIMPEHHsI TAKVX IHBa31ilHUX BUJIB AepeBHMX pocauH: Robinia pseudoacacia L., Quercus rubra L., Acer
negundo L. Ta Salix fragilis L. Habip gaHuX MicTUTb BifOMOCTI I1J0f{0 MiCLIe3HaXOM>KeHH TICOBUX AiTSHOK,
TiCiBHMYO-TaKCcaliliHOI XapaKTepUCTHUKN [epeBOCTaHIB 3 epeBa)KaHHAM Ta 3a YJacTi iHBasiliHUX BUJIIB
fepeBHUX pocanH. CTBOpeHnmit Habip IPOCTOPOBUX FAHNX BUKOPYUCTA/IN JI/IsSI BUBYEHHSI HOLIVPEHHS iHBa-
31I{HIX JepeBHMX BUAIB POOiHil 3BMUaiiHOI Ta fy6a 4epBOHOTO Ha TepUTOpii 3aKapraTTs 3a re000TaHIYHIM
Ta QIOPUCTUYHUM pajiOHyBaHHAMM. Pe3yn1bTaTy JOCTIIKEeHH: IOKa3aly, 10 HalOUIbII CIPUATINBUMMA
yMOBaMU MOLIVPEHH:A poOiHii 3BU4ailHO] € pajioH 6ykoBO-Ay00BMX i 1y60BO-0YKOBUX IepeAripchbKuX /iciB
BynkaniuHoro xpe6Ta Ykpaincbkux KapmaT B Mexxax 3akapharTsi Ta yMOBU PailOHY JicCiB 3aKapIaTchbKoi
piBHuHM. Ha BigMiHy Bif fy6a 4epBOHOrO, JTiCK AKOIO CTBOPEHI IITYYHO, IOLIMPEeHHA poObiHii 3BMYaii-
HOI Ha TepPUTOPIii JOC/i/>KeHb HacaMIIlepes, 3yMOBJIEHO il 6i0/IOTIYHMMY BIACTUBOCTAMI, OCOOMMBOCTAMU
€KOJIOTIYHOI IPUYPOUYEHOCTI Ta crielindikow BeIeHHs MiCOBOr0 rOCHofapcTBa y Mmunynomy. lllogo mommm-
peHH: 1y0a YepBOHOTO, Pe3y/IbTaTy BUKOPUCTAHHSA HAIIOTO HAOOPy IPOCTOPOBYUX AAHUX IOKA3yIOTh, 1[0
TaKi JIicK MAIOTh HAMOUIBIIY IJIOILY V pailoHax rpaboBo-OyKOBUX i OYKOBUX AyOPMHUIIBKO-CBA/IABCHKIX
niciB (39,4%) Ta B micax pariony Bynkaniunmx Kapmar (24,2%). CrBopeHnit Habip IpocTOpOBUX HaHMX
MO>Ke BUKOPUCTOBYBATUCH [JIA NOCTi/I)KeHHA MOINpPEeHHs iHBa3ifiHNX BUJiB lepeBHUX POC/INH Ha 3eM/IAX
micoBoro GpoHAy 3akaprartsa. Habip mpocTopoBMX HaHMX TaKOX MOXKe BUKOPUCTOBYBATUCDH SAK JIKEpPeIo
HAaBYAJIbHMX BUOIPOK [/ MAIIMHHOTO HaBYAHHS, sIKi 3akissHI B 06poOI[i CYNyTHMKOBMX 3HIMKIB Ha IIpex-
MeT BMABJIEHHA HOBUX MiCIlb OCelleHb iHBa3iffHMX IepeBHNX BUJiB POCTIUH.

Knio4goBi cnoBa: Habip mpoctopoBux manux, I'IC, iHBasiitHi Buan pocinH, 3akapnarts, Robinia pseudo-
acacia, Quercus rubra.

Anpeca s 38’ s13Ky: AHpitt Murasib; YKTOpoAChKIit HalllOHa/IbHIUI YHIBEPCUTET, BY/L. YHiBepcuTeTChKa 14,
Yxropog, 88000; Email: andriy.myhal@uzhnu.edu.ua; orcid: https://orcid.org/0000-0002-6319-1516

Bcryn

IIpoTAroM OCTaHHIX JECATUIITh aHTPOIIOTEHHA iA/NbHICTD i 3MiHM K/IiMaTy IPU3BOJATD IO pi3-
HOMaHITHUX TpaHCPOPMALIiil IPUPOFHMX eKOCUCTEM, BHACTIOK YOTO y HUX BilOYBaIOThCS IIPOLeCH
36igHenHs ta gerpamauii [Didukh ef al. 2016; Csiszar et al. 2020]. Ockinbkn Ha TepuTopii 3akapmar-
TS Hait61/1b11Ii IO 3a/IMaIOTh JIiCOBi eKOCUCTeMM, KOTPi, 30KpeMa, BilirpatoTh 3HAYHY POTIb y Gop-
MyBaHHi Ta crabinizanii rigponoriynoro 6anancy B cucremi Kapmat, 36epesxeHHs i BifTBOpeHHS 1X
IPUPORHOTO CTaHy Ta 6iOPi3HOMAHITHOCTI, @ TAKOX 3abe31e4eHHs iX cTabiIbHOCTI Ta BiTBOpEHHS
€ Iy>Ke BOXMMBYMMY 3aBiaHHsAMI. Cepiio3Hy 3arposy misi GyHKI[IOHYBaHHS, CKIaAy i cTabimpHOCTI
TCOBUX €KOCHCTEM CTaHOBUTDH YKOPiHEHHA B HMX BUJIIB aJJBEHTUMBHMX J€PEBHUX POCIUH 3 BUCO-
KM iHBa3illHUM NOTeHIia/loM. Buan afiBeHTMBHUX POC/INH 3a0PYAHIOIOTh TeHOPOH], aOOpUTEHHOT
¢dmopu, CipysOTh MOCTA0IEHHIO 1 30HAIBHUX PYUC Ta 3MEHIIEHHIO MPOJYKTUBHOCTI POCITHHOTO
nokpuBy [Protopopova et al. 2003]. ButpaTtn Ha BifiIkogyBaHHS 30MTKiB, CIpUYMHEHNX 6iomoriv-
HUMM iHBa3issMM, MOXKYTb OyTU Ha MOPAMOK BUIVIMM, HiXK BUTPATH Ha YIIPaBIiHChKI il (MeHemx-
MEHT) CTOCOBHO 1MX iHBasiit [Diagne et al. 2021]. [l BupilueHHs npo6ieMy HETaTUBHOTO BIIVBY
iHBa3iliHNUX [lepeBHMUX POC/INH Ta 3abe3nedyeHHs i1 iHpOPMaLiIHOrO CYIpOBOAY BiAIIOBiJHOTO MO-
HITOPMHTIY HeOOXi/JHOIO € iHBeHTapu3allis iHBa3iiiHIX JlepeBHUX POC/IMH Ta JIiCOCTaHIB 3 iX y4acTIo.

Ha cporopHimmHiit jeHb y 6araTbox pO3BMHEHMX KpalHaX CBIiTy aKTya/JbHMMM Ta HMEePCHEKTUB-
HUMM € HigXO0AM 10 aKyMy/Anii pisHoMaHiTHOI iHpopMamii At ciprAHHA po3BUTKY iHOpMaili-
HVIX TeXHOJIOT1i1, CIII/IbHOTO IOIIYKY pillleHb Ta IIBUAKOTO pearyBaHHs Ha HOBI I7106a/IbHi BUK/IMKIA.
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IITo cTocyeTbcs pOCTMHHMX iHBasilt, Hapasi y cBiTi QyHKLiOHYOTD I106anbHi 6asu gaHux «Global
Register of Introduced and Invasive Species» [Pagad et al. 2018] Ta «The Global Invasive Species
Database (GISD)» [Poorter et al. 2005], siki MarOTh BUIJIS, KOHTPOTBHMX CIVCKIB iHBa3iltHUX BU[iB
B po3pisi KpaiH cBiTy. Ha Hamy fymMKy, 111 Kpalloro BUBYE€HHA CaMOTO IPOLeCy iHBasii B oMy,
a00 KOHKpeTHUX 0i0OTiYHNX BU/iB, IPAKTUYHillle BUKOPUCTOBYBAT! IPOCTOPOBY MOJE/Nb JAHNUX.
HesBakarounu Ha JOCUTb BeTMKMIT OOCAT TOKATbHUX HAOOPIB IPOCTOPOBUX JAHMX, Y IePEBAKHIl
6inpIIOCTi 11i HAOOPY HAHUX MICTATb HAKOMMYEHY iH(OpMaIliio Ipo TPAIUIAHHSA, HAIIPUKIIAJ], OKpe-
MIX OCOOVH BUAY POCTIMH, sIKe IIpefiCTaB/IeHe TOUYKO Ha Mari. Ha mpaxTuii kpaiiie ysBlIeHHs PO
NIOIIVPEHHA POCINH JIa€ 3aCTOCYBaHHA iHTepnpeTalii IPOCTOPOBUX NAHUX y BUITIAJI IOJITOHIB,
AKe BioOpaxkae po3MillleHHA CYKyITHOCTel 0COOVMH IeBHOTO BUJY Ha 3eMHiil moBepxHi. [Tozi6Hi
TOCTiKeHHs 3xilicHeHi B YropuuHi [Visztra et al. 2023], e BuB4Yanu 3aCTOCYBaHHS TOYKOBUX Ta
IIOJIITOHA/IPHUX JJAHMX MOHITOPMHIY iHBa3iliHMX BUMIB JepEeBHUX POCINH JI/I1 BUSHAYEHHA BIUIUBY
TiIpOIOTiYHMX, IPYHTOBMX Ta KIIMaTUYHMX YMHHMKIB Ha POC/IMHHI iHBa3il.

Hapasi, Hait6ip1mmM Ha6OpOM IPOCTOPOBUX JAHUX iHBA3iHUX BUJIB POCIMH € MOTIrOHA/b-
Hutt Habip mpocroposux ganux «Current Invasive Plants», omy6nikosannit JlicoBoro cry>x60r0 CIIA
[Current ... 2022], axuit MicTuTb moHax 875 Trcsad 3anucis. [loxi6Hi gani HalyacTille BUKOPUCTOBY-
I0TBCS JU/IS MALIVHHOTO HABYaHHSA, 3aBJAHHAM AKOTO € 00po6Ka CyIy THUKOBMX 3HIMKIB Ha ITpefiMeT
AVHAMIKM IUTOLIi BKPUTTSA HOCTIPKYBaHNX BUAIB 110 TePUTOPIl, BUBYEHHS IIPOXOKEHH iX (eHo-
noriyHNx ¢as Ta BIUIMBY pi3HOMAaHITHUX YMHHUKIB Ha CTaH iHBasiltHOI pocmmuHOCTI [Pasha ef al.
2014; César de Sa et al. 2017; Martin-Gallego et al. 2020]. OcTaHHi JOCTi/KEHHS ITOKAa3yIOTh, IO
BCe YacTillle NPAaKTUKYETbCA BUBYEHHA INPOLECIB iHBa3il lepeBHUX BUJIB POCIMH 3a JOIIOMOTIO0
CYNyTHMKOBMX 3HIMKiB 3 BUKOPUCTAHHAM METO/IiB MAallMHHOI'O HaBYaHHS, Jie IIOIiIrOHAa/IbHI apu,
BUCTYIIAIOTH Y PO/ HaB4anbHMUX Bubipok [Labonté 2020; Crisigiovanni 2021].

TakuM 4MHOM, METO0 HAIINX HOCII/KEHb € PO3po0OKa i 3acTOCyBaHHs 6araToyHKI[iOHaTbHOTO
HabOpy NPOCTOPOBUX JIAHVX J/IS BUBYCHHA IOLIMPEHHA iHBa3iifHNX BUJIB JepeBHUX POCIMH Ha
3eMJLAX JIicOBOTO (OHTY.

Marepianu Ta MeTOIM

CTBOpeHHA HabOPy IPOCTOPOBMX JAHUX IIPO TIOLIMPEHHSA iHBa3iHNX BUJIB IepeBHUX POCINH
BUKOHYBAJIV 32 JOIIOMOTO0 TaKOTO IIPOrpaMHoOro 3abesnedenHa: QGIS — mpu po6ori 3 mpocTopo-
BOIO Ta aTpuOyTMBHOI iHOopMaieo, Access, Excel, Word — nipy 06po611i Ta CTpyKTypu3ariii faHux.
BekTOpHI Iapy MeX TaKcaliilHuX BUJiIIB CTBOPEHO Ha OCHOBI oM poBaHMX IIaHIB JIiCOBMX Ha-
CaJKeHb, IPUB’A3KY AKUX BUKOHYBamu fo [Ty6niunoi kagacTpoBoi kaptn Ykpainu B npoekuii WGS
84/Pseudo-Mercator (ESPG: 3857).

Jl/11 HanlOBHEHHA BEKTOPHMX LIApiB aTpuOYTUBHOI iH(OpMallie0 BUKOPUCTOBYBAIICHh MaTepi-
a/IM OCTAaHHBOTO 6a30BOTO JIICOBNOPAAKYBAHHS /1iCOBOrO GOHAY IMOCTINHNUX JIICOKOPUCTYBAUiB AKi
HifATIOpAAKOBaHi Jlep>KaBHOMY areHTCTBY JIiICOBUX PeCypcCiB YKpaiHM: IIaHM JiCOBMX HacaJpKeHb
(2011 pik), Takcaniini omucu (2011, 2021 pokn), moBupinpHa 6asa ganux «/licopmit pony Ykpainm»
(2011 pik). [Tnanu micoBUX HacapKeHb, SKi € OCHOBOIO IIPOCTOPOBUX JIJaHNX, 3aBaHTAKEHO i3 0di-
nirtHoro Be6-caity BO «Ykpprep)x/ticIipoeKkT», AKi Ha yac CTBOpeHHs HabOpY JaHVUX 3HAXOJMINCDH
y BifKpuTOMYy locTymi. TakoxX, 3ayBaXkKIMO, 1IJ0 Ha ONPMJIIOJHEHMX IIJIaHAX JIiCOBMX HacaJl>)KeHb He
BifloOpakeHO 3MiHM IITOL] /1icCOBOTO (POHAY IOCTINHYUX JIiICOKOPUCTYBAUiB y pe3y/IbTaTi HEOLHOpa-
30BMX peopraHisallill y raaysi 1icoBoro rocrnogapcrba. TakuM 4MHOM, HalllUM HOCTIIPKEHHAM He
OXOIIIEHO /1icoBUI (POHJ TaKMX IMOCTIMHUX JIICOKOPUCTYBaYiB (Ha3BM KOPUCTYBadiB HABOJATHCS 3a
nepiof Ko IMpoBefieHHA pedopMM 3 YKPYITHEHH JIiCOrOCIOlapChbKMX MifnpueMcTB): KapmaTcpkuin
6ioc<bepHM17[ sanosigHuk, HIIII «Cunesup», HIIII «Yxancpknit», JI1 «Ipmascbke JII», JInmyan-
CbKe HaBYa/IbHO-BUPOOHMYE JIICHUIITBO, TeEPUTOPIi KOMUIIHIX nicoarponignpueMcts (MykadiBcbke,
ITepeunHcpke, CBanABCHKE Ta iH.) 1 YKropoycbke BilicbKOBe JIICHUIITBO, HA TEPUTOPII AKMX 3POCTAE
3HaYHa YaCTVHA JIICOBMX HACa/KeHb 3 IepeBaKaHHAM poO6iHil 3BUuaiiHOl Ta Jy6a 4epBOHOTO.
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Haseneni Bumie mxepena inpopmalii € BamigHMMM i MOXXYTb BUKOPUCTOBYBAaTUCH IIPU 37iii-
CHEHHI creljiaTbHUX JOCTiKEHb J1iCOBOTO POCIMHHOIO IIOKPUBY. Oco6mmBo 11e CTOCYETHCS TAKMUX
MIOKA3HMKIB fAK CKJIaJ| JIICOBUX HacaJl>KeHb, CEPEMIHill BiK, BifJHOCHA IIOBHOTA, OCKI/IbKI OTPUMaHHA
TaKUX JAHUX i IX TOUHICTb perTaMeHTOBaHa YMHHUMM iHCTPYKTMBHO-MeTOLMYHNMY MaTepiamamn’.

ATpubyTHUBHI HaHi i1 BEeKTOPHMX LIapiB (opMyBamu B OKpeMMX TAOMMUIIAX 32 JTOMOMOIOIO
CKB][] Access. OckibKy BUHUK/Ia TOTpeba B 06’ €fHAHHI TaHUX MK OKpeMUMU TaOMULISIMIU, IS
KOXKHOI 3 HUX Oy/IM CTBOpeHi NepBUHHI K04, AKi MiCTU/IN [aHi Ipo Micorocrofapcbke MifIpreM-
CTBO, JIICHUIITBO, HOMepU KBapTany Ta Buiny. [lepBMHHMIT K/TI0Y sIB/IsI€ COOOI0 YHIKaIbHE YNCIOBE
3HA4YeHHsI, pO3paxoBaHe [Is KO>KHOTO 3aINCY 3a TAKO GpOpMYIIOL0:

Pyay = (LG - 1000000) + (FR - 100000) + (KV - 1000) + VD, (1)

ne: Py,, — mepsuHHMIT Kmiod; LG — morne, 1m0 MiCTUTD mm¢p MiCOrocnofapCchbKOro MigmpueM-
ctBa; FR — HOMep MicHMIITBA y CTPYKTYPi MiCOrOCIOAapChKOro MmifgmpueMcTsa; KV — nomep
KBaprany; VD — HoMep Bupiny.

[ITo6 mposeMOHCTPYBaTH 3aCTOCYBaHHA CTBOPEHOrO HabOpy AaHUX, OY/I0 HOCIi/KEHO MOIIN-
PEHH:I JIiCIB 3 IepeBakKaHHsM Ta 32 y4acTio Y cKnafi Robinia pseudoacacia L. ta Quercus rubra L. 3a
reo6otaniunuM [Holubets 2003] ta ¢pnopuctuunnm [Chopyk 1969] paitonyBaHHAM YKpaiHCBKUX
Kapmar y Mmexxax 3axaprnaTcbkoi o6macti. [l poro okpemo ornudpysany KapTy-cxemy reob6oTaHiy-
HOTO Ta (pIopUCTUYHOTO pailoHyBaHb YkpaiHchbkux Kaprmat, i BUKOPUCTOBYIOUM aITOPUTM «IIPUES-
HaTy aTpuOyT 3a MicCIjeM po3TallyBaHH;I» BCTAHOB/IIOBA/IN IIPUYPOYEHICTh KOXKHOI JTICOBOI AiSHKY
Jio TeBHOTO paitoHy. Takoxx MOXKHa BuKopucToByBaryu anroputm «Overlap analysis» [QGIS 2024],
AKMIT focTynHui y 6i6mioreni QGIS.

CrBopeHuit Habip faHUX MicTUTh iHpOpMaIlito Ipo iHBas3iliHi BUAY JepeBHNUX POCINH BHECEHI
o ITepeniky iHBasiitHMX BUAIB pocaVH B 3akapnarchkiit oomacri [List ... 2017; Shevera et al. 2017].
BuxtoyeHHAM € 1y6 4epBOHMIL, AKMIT He BXOAUTD JI0 3TafJaHOTO BUILE IIEePeIiKy, ajle Ha AYMKY pARY
IOCTITHMKIB Ma€ CTAaTyc IOTeHIiHOro arpecopa [Zavialova 2017; Protopopova & Shevera 2019;
Hayda et al. 2022; Kucher et al. 2023].

Pesynbratn

ITpencraBnenHuit Habip JaHUX CKIAZAETHCS 3 OKPEMUX BEKTOPHMX ILIAPIB ISl TAKUX BUAIB Jie-
peBHUX poc/uH: pobinis sBuyaitta (R. pseudoacacia), 5y6 uepBoumuit (Q. rubra), KjieH sCEHONMUCTUI
(Acer negundo L.) Ta Bep6a nmamka (Salix fragilis L.). BexTopHi mapy gOCTyIHi 3a BOMa TUIIAMMK
reoMeTpil: OMiroHaIbHi Ta TOYKOBI (LIeHTpoiny Mo/iroHiB) 06’ektu. [lepesnik aTpuOyTMBHUX JaHUX
BEKTOPHMX IIapiB HaBeleHO y Tabmi 1.

Tabnuys 1. CTpyKTypa JaHUX BEKTOPHIX LIapiB
Table 1. Data structure of vector layers

Ne Haspamona Omnuc nons Op. Ne  Haspa nmons Onuc nons Op.
1 CODE_ID PospaxyHKoBuii iHeKC Ha OCHOBI 10 NAME_UKR  TakcoH (ykp.)
manyx nonis LG, FR, KV, VD 11 NAME_LAT  Takcos (mar.)
2 LG [Mndp nicorocrogapcbKoro 12 FRACTION VYyacTp y ckmapi %
HifIIPUEMCTBA 13 AGE CepenHili Bik poKn
3 NAME_LG Hassa micorocnopmapcbKoro 14 H CepenHa Bucora M
HiPYEMCTBA 15 D CepepHiit fiameTp ™
4 FR (forestry) IIudp nicuuirsa 16 P BifHOCHa TOBHOTa
5 NAME_FR  Haspa nicHunrba 17 TL Inpexc Tumny micy
6 KV Howmep xBapramy 18 ELEVATION  Bmucota Haj piBHEM MOps M
7 VD Howmep Bupiny 19 EXPOSITION  Excnosuuis cxmry
8 AREA [Tnoma ra 20 SLOPE Kpyrusna cxuny rpaj
9 COMPOSIT Cknapg HacamKeHHS 21 TAXYEAR Pik Takcarii POKu

! THCTPYKTMBHO-MeTOAMYHI BKa3iBKM 3 BefleHH: TiCOBIOPANKYBaHHA. Ipminb, 2022. URL
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Ak 6a4ymmo, Ha6ip TaHMX MicTuTh 21 mosne. KoxkeH yHiKanbHMIT 3anuc BifiIOBiflae KOHKPETHO-
MY TaKCalilfHOMY BUAiTY i MicTUTD iH(OpMaliio 00 OpraHisaluiifHO-TOCIIOZAPCHKOTO MOMTOXKEH-
Hs JTiCOBOI J/IIHKM B CTPYKTYPi micoBoro ¢ouay obmacti (icrocn, mcHUIITBO, KBapTasl, BUILI), a
TAaKOX MleAKi MiCiBHMYO-TaKCalliliHi IIOKa3HMKM JIiCOBMX HacaJpKEeHb, y CKIaZi AKMX JOCTiKyBaHi
BUJIY JOMIHYIOTh 200 BUCTYNAIOTh y POJIi JOMILIKI: CKJIafi HACA/PKEHH, Y9acThb y CK/Iafi, TUII JICY,
cepeniHi BiK, Biucora Ta fiamerp. Habip faHMX TakoXX MICTUTD BiTOMOCTI I[OJO JiesiKuX oporpadid-
HIUX YMHHMKIB — BJMCOTA HaJl piBHEM MODs, €KCIIO3MLis Ta KPYyTU3HA CXWUy. [I/1d KOXKHOTO 3aIncy
6yno ctBopeno nepsunHmit K04 (CODE_ID), saxuit po3paxoBaHuit Ha OCHOBI mdpis sicorocrmo-
[ApChKMX MIANPUEMCTB Ta JIICHUILITB, HOMepiB KBapTaly Ta Buainy. Taki kmoui, 3a moTpe6u, J03BO-
JISIIOTH 3MIHIOBATM CTPYKTYPY HabOpy JaHUX, JOTOBHIOKYM J10T0 HOBOW iHopMaljiero. PparmeHT
aTpuOyTHMBHUX faHuX y cepenonuili QGIS so6pakeHo Ha puc. 1.

3arajioM Habip gaHMX MICTUTDH iH(pOpPMaILi0 PO MPOCTOPOBE PO3MIll]eHHS JTCiB 3 MepeBaXKaH-
HAM 260 y AKOCTI JOMILIIKY Y CKJIafii AepeBOCTany: pobiHii 3Bu4aitHoi — 1505 TakcaliliHuX BUAIIIB,
ny6a yepBoHOro — 1257 BUAiNiB, K/IeHa siceHomucToro — 130 BupiniB, Bep6u mamkoi — 1320 Bupi-
niB (puc. 2).

() Robinia pseudoacacia — Features Total: 1505, Filtered: 1505, Selected: 0 = X
] BENRYEDD BE B

CODE_ID LG NAME_LG R NAME_FR KV VD AREA COMPOSIIE NAME_UKR NAME_LAI FRACIION ¥
58 13217003100029 13217002 Ar “BENNKOG... 9 BepxHLOROAAM... 20 29 1.2 10AKE Pobiwin zentiaiina Robinia pseudoacacia L. 10
59 13217003230039 13217002 AM “BENKOE... 9 BepxHLOBOASH... 33(39 13 10AKE Pobinis zenuaiina Robinia pseudoacacia L. 10
60 13217005710014 13217005 AN "A0BXAH 6 3ararcuie 1 14 03 10AKE Pobinis 2euuaiina Robinia pseudoacacia L. 10
61 13217005710045 13217005 /N “ORXAH 6 3aratchke 1 45 06 10AKR Pobivin 2puuaiina Robinia pseudoacacia | 10
62 13217005750001 13217005 AM "A0BXAH... 6 3ararcbke 151 1.6 10AKb Pobiis 3suuaiina Robinia pseudoacacia L. 10
63 13217005690009 13217005 AN "A0BXAH... 6 3aratcbke 99 09 10AKb PobiHis 3enuaiina Robinia pseudoacacia L. 10
64 13217005850016 13217005 AN "[A0BXAH... 6 3ararcbke 25 16 4,3 10AKb PobiHis 3Buuaiina Robinia pseudoacacia L. 10
65 13217009760017 13217009 AN "MYKAUYIB... 5 Mykauiecbke 26 17 4,2 10AKb PobiHis 3Bnuaiina Robinia pseudoacacia L. 10
66 13217009600006 13217009 AN "MYKAUYIB... 5 Mykauiecbke 10 6 1.0 10AKb PobiHis 3snuaiina Robinia pseudoacacia L. 10
67 13217009740002 13217009 AN "MYKAUYIB... 5 Mykauigcbke 24 2 14 10AKb PobiHis 3snuaiina Robinia pseudoacacia L. 10
68 13217009770006 13217009 AN "MYKAUYIB... 5 Mykauiecbke 27 6 1,0 10AKb PobiHis 3enuaiina Robinia pseudoacacia L. 10
69 13217009880028 13217009 AN "MYKAUYIB... 5 Mykauigcbke 38 28 03 10AKb PobiHis 3Bnuaiina Robinia pseudoacacia L. 10
70 13217012610013 13217012 AN “CBANABC... 4 Ceansecbke 21 13 07 10AKb Pobiis 3snuaiina Robinia pseudoacacia L. 10
7 13217013640036 13217013 AN "YXTOPOL... 3 AuTanoselibke 34 36 038 10AKb Pobinis 3uuaiina Robinia pseudoacacia L. 10
12 1321/013860023 1321/013 [ "YXIOPOL... 3 AnTanoselibke 5 23 21 10AKb Pobinis 3suyaiina Robinia pseudoacacia L. 10
73 13217013870014 13217013 AN "YXrOPOA... 3 AnTanoseuiske 57 14 87 10AKB PoGiHis 3Bu4aiHa Robinia pseudoacacia L. 10
74 13217013860012 13217013 AN "YXIOPOA... 3 AnTanoselibke 56 12 3,4 10AKB PoGiHis 3euyaiiHa Robinia pseudoacacia L. 10
75 13217013880003 13217013 AN "YXIOPOA... 3 AnTanoseuske 58 3 45 10AKb PoGiHis 3enuaiiHa Robinia pseudoacacia L. 10
13217013 AN "YXIOPOA... 3 Anianoseuske 58 4 59 10AKb PoGiin sBnuaina Robinia pseudoacacia L. 10

76 13217013880004
4

=] Mokazarueci ob'exth .

Puc. 1. ®parmenT arprbyTnBHUX faHKX V cepenoBui QGIS.
Fig. 1. Fragment of attribute data in QGIS environment.

Puc. 2. Ilpuxnan ¢orodikcanii Robinia pseudoacacia (a) ta Quercus rubra (b) Ha focmimpKyBaHux RiNgHKaX
(Ykropopcbke JTiCHUIITBO).

Fig. 2. An example of photographic recordings of Robinia pseudoacacia (a) and Quercus rubra (b) in the study
areas (Uzhhorodske forestry).
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( Robinia pseudoacacia L.)
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(Quercus rubra L.)

Puc 3. IIpocropose posMilenHs Robinia pseudoacacia (a) Ta Quercus rubra (b) y nicax 3akapnarts 3a reo-
60TaHIYHIM PalfOHYBaHHSIM.

Fig. 3. Spatial distribution of Robinia pseudoacacia (a) and Quercus rubra (b) in the forests of Transcarpathia
by geobotanical zones.

Homepu reo6oTaniynmx paiioniB: 1 — paiioH 6ykoBo-7Ty6oBuX i y60Bo-0ykoBuX /1iciB BynkaniuHOro Xpe6Ta, 2 — paiioH
Iy60BO-0YKOBUX i 6yKOBO-Ay60BIX TiciB XycTChKO-COMOTBUHCBKOI YIOTOBUHM, 6 — PaiiOH SINIIEeBO-OYKOBMX BEPXHBO-
YXKOIIbKMUX JIiCiB, 7 — paiioH rpaboBo-0YKOBUX i OYKOBUX AYOPUHMIIBKO-CBAIABCDKUX JIiCiB, 8 — pailoH 6yKOBUX JIiciB
miBeHHOro Meracxity [ToTOHMHCHKOTO XpeOTa, 12 — palfoH cMepeKoBO-0YKOBO-sAMULIEBUX i CMepeKOBO-OYKOBUX 3aKap-
IIATCHKYIX JIiCiB 3 migpaitoHamu: 12a — MixripcbkuM i 126 — PaxiBcbknm, 13 — paiioH cMepeKOBYX TOPraHChKUX JICIB 3
migpaiionaMu: 13a — AnnIeBO-0yKOBO-CMePEKOBUX TOPraHChKUX JICIB, 136 — cMepeKOBMX BOLOAIIbHO-TOPTaHCHKIX Jli-
CiB, 14 — pajiioH CMePeKOBMX YOPHOTipCbKO-MapMapOLIChKIX JIiCiB 3 mifjpaionamu: 14a — 6yKOBO-A/INIIeBO-CMEPEKOBUX
BePXHbOTHUCHKIX JICIiB, 146 — s/INIeBO-0YKOBO-CMEPEKOBIX BOPOXTAHCHKO-ITY TU/IbCHKIX JIICiB, 15 — pajioH HU3bKOTIp-
HIX ITOJIOHMH, 182 — YopHoripchKo-IpMHABCHKMII NifIpaiioH pailoOHy CTAHKMX ipCbKOCOCHNH Y IIO€IHAHHI 3 IylleKieBHM-
KaMIl, POTOeH[POHHIKAMM, CYOaIbIiICbKIMI Ta a/IbIIICEKIMY TyKaMI YOPHOTiPChKO-MapMapOILIChKOTO BIICOKOTIp 5.
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Sk mpukIan HaBOAVMMO pe3yIbTaT aHA/Ii3y MOLIMPEeHHs Y Jticax poObiHii 3BuyaiHol Ta Ky6a yep-
BOHOTO 32 JIOIIOMOT0I0 CTBOPEHOro Habopy maHux. 3a gornomoro QGIS 6yno ctBopeHO KapTu Ho-
HIMPEHHSA JOCTI/PKYBAaHUX BUJIIB I€PEBHMX POCIMH Y Jlicax 3aKapnaTTsd 3 BUKOPMCTAHHAM HIApiB
«JeoboTaHiuHe parioHyBaHH:A YKpaiHcbkux Kapmar» (puc. 3) ta « DnopucTiyse paitoHyBaHHA YKpa-
incpkux Kapmat» (puc. 4). [lna kpaioi Bisyaisaiii BUKOPUCTOBYBa/IM LIap LEHTPOIfAiB, chopMoBa-
HUI 3 IOJIITOHA/IBHOTO 1Iapy. 3BefleHi jaHi 11070 MoLIpeHHs pobiHil 3BMYaiiHOI Ta y6a 4epBOHOTO
y /icax 3aKapIaTTs HaBeJeHo Ha pIucC. 5.
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Puc. 4. IIpocropose posmimenust Robinia pseudoacacia (a) ta Quercus rubra (b) y nicax 3akapmarts 3a ¢io-
PUCTUYHNUM PajlOHYBaHHSM.

Fig. 4. Spatial distribution of Robinia pseudoacacia (a) and Quercus rubra (b) in the forests of Transcarpathia
by floristic zones.
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50 - Puc. 5. 3Beneni maHi oo IOIIN-
) eHHs1 Robinia pseudoacacia (niBo-
E R pseudoacacia py4) ta Quercus rubra (mpaBopy4)
40 1 - ] Q. rubra y iicax 3akapmarTA (3a IUIOLIEIO).
] Bicp abcrpnc — mpocTopoBi oguHM-
i: Zak — 3akaprarcbka piBHUHA (3a
bropucTUYHNM  PAlOHYBaHHSM),
1-12 — reo6oTaHiYHi paitloHN SIK Ha
_ puc. 3; Bicb opamHar — 1roma (%).

20 1 Fig. 5. Summary data on the distribu-
tion of Robinia pseudoacacia (left)
and Quercus rubra (right) in the forests

30

10 | of Transcarpathia. Abscissa axis—

H spatial units: Zak—Transcarpathian

Plain (by floristic zones), 1-12— num-

0 ﬂ ‘ ﬂ — bers of geobotanical regions as in
Zalc* 1 2 6 7 38 12a 126 Fig. 3; ordinate axis—area (%).

Oseprertaniit anais (AuB. puc. 5) MOKa3ye, o poOiHid 3BMYaliHa Ha TepuTopii 3aKapnarTs Hail-
6impII TomMpeHa B pafioHax 6YKoBO-1y60BUX i [y60BO-0yKOBUX Iepearipcbkux micis BynkaniuHoro
xpebTa — 40,3% Ta Ha 3aKkapIaTCchbKiil piBHMHI (3a prnopucTnyHNM parionyBaHHAM) — 27,1%. Bcra-
HOBJICHe 3HaYHe MOMMpeHHA pobiHii 3BuyaiiHoi y paitoHax 1y6oBo-6ykoBux i 6ykoBo-gy6oBuX i-
ciB XycTcbko-CoONMOTBMHCBHKOI YIOTOBYHM, TPab0BO-0YKOBMX i OYKOBMX IYOPMHMIIBKO-CBA/IABCHKIX
7iciB Ta OYKOBMX J1icax IiB/leHHOTO Meracxuny [1ooHMHChKOro Xpe6Ta, 4acTKa KX CTAHOBUTD Bif
9,5% mo 14%. Harimenute nomupenHs (fo 0,5%) BigMidueHe B pailoHi sS/1mIeBO-0YKOBUX BEPXHBOY-
JKOLIPKMX JTicax Ta B Mikripcbkomy Ta PaxiBcbkoMy mifpaiioHax palloHy CMepeKOBO-SINIeBo-0y-
KOBIIX, CMEPEKOBO-0yKOBO-/INIIEBUX i CMEPEKOBO-OYKOBUX 3aKapIaTChKMX JIiciB. OToKe, HailOimbLI
ONITMMAJIBHVMMU JiIs1 poOiHil 3BMYAIHOI € yMOBM Miclie3pocTaHb fo BucoTy 600 M, a 3a iHpopMariiero
IIbOTO HAOOPY JAHMX, MAaKCUMa/IbHA BUCOTA, Jie Y CK/Iafli TPaIIAETbCs poOiHisa 3BMYaliHA, CTAHOBUTD
950 m.

Ha Bigminy Bif ny6a yepBoHOro, moupeHHs po6iHii 3BM4aiiHol y yicax 3akapIaTTs 3yMOBJIeHe
ii 6ionoriunnmu BractuBoctsaMu [Bartha 1999; Cierjacks et al. 2013; Vitkova et al. 2017], oco6nu-
BOCTSIMU eKOJIOTiYHOI IPUYPOYEHOCTI Ta crielin(iKoIo BeJleHH 1iCOBOr0 TOCIOAPCTBA Y MUHYIOMY
(mpo6nemu oprasisaliii yrpasiiHHA 1iCOr0CIOAPCHKUM BUPOOHUIITBOM Ta BiIMiHHOCTI y Iiffxomax
Pi3HMX HiIIPUEMCTB 0 BefeHH: jicoBoro rocnopapcrsa) [Kichura & Kichura 2017]. Harowmicts,
JTicK 3 TIepeBaXKaHHAM [1y6a 4epBOHOTO € BUK/IIOYHO IITYYHO cTBOpeHyMu icamu [Ivchenko 2002].
SIK OKa3yIOTh pe3y/IbTaTu AOCII/PKEHHA 3 BUKOPUCTAaHHAM HAILIOTO HAbOpYy NMPOCTOPOBUX IAHMX,
TaKi JTicY MalOTh HaOiIbIIY IJIONLY Y pailoHaX rpaboBO-0YKOBUX i 6YKOBUX AyOPMHMIIBKO-CBAISB-
cbkux miciB (39,4%) Ta B micax paiiony Bynkaniunux Kapmat (24,2%). Y paitoHi piBHMHHUX JicCiB
HacaJpKeHH: y6a 4epBOHOro mommpeni MeHie (ycboro 4,7% Bif 3aranpHoi mromi). Sk i po6iHis,
1y6 4epBOHMIT HalIMeHII Tompennit y Mibxripcpkomy Ta PaxiBcbkoMy miipaiioHax paiioHy cMepe-
KOBO-A/INL[eBO-OYKOBIX, CMEPEKOBO-0yKOBO-SINIIEBNX i CMepeKOBO-OyKOBMX 3aKapIaTChKUX JIiCiB
Ta B pajioHi AMM1eBO-6YKOBUX BEPXHbOY>KOLIBKIIX JIICiB.

OTke, 3aCTOCYBaHH: iHTepIpeTalii IPOCTOPOBUX AAHNUX Y BUIVIAAIL IOJIIrOHIB, siKe BifoOpaxae
PO3MillleHHsI CYKYITHOCTel 0COOMH IIeBHOTO BI/Y Ha 3€MHiil TOBEPXHIi [ja€ Ha IPAKTUL]i Kpallje ysB-
JIeHHSI IIPO MOMVPpeHHs pocnH. PyHKI[iOHAIBbHI MOXXIMBOCTI pO3p0o6/IeHOro Habopy HaHUX H03BO-
JISI0TH y TIO€HAHHI 3 IHIIMMU BiKpUTUMY BaHUMM (CYIIyTHMKOBI 3HIMKM, KJIIMaTU4YHi TOKa3HUKA
TOI0) BMKOPMCTOBYBATH J1OTO J/I MALIVHHOTO HABYaHHS, BCTAHOBJIIOBATI ITPOCTOPOBi 3aKOHOMip-
HOCTi NOMMpPeHHs BUAIB, Oy/[yBaTH AKiCHI MaTeMaTU4Hi MO/ TOLIO.

CrBopeHuit Habip HaHMX pO3MillleHNII Ha IIePCOHATIBHOMY KOMITI0Tepi Kadenpu TiciBHMIITBA
IIBH3 «YXropoacbKuil HallioHaIbHWIT YHIBEPCUTET», i 32 HOTPeOV JOCTYIIHNIL 3a 3aIIITOM JJO aBTOPIB.
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BucHoBku

3acTocyBaHHs iHTepIIpeTalil IPOCTOPOBUX JAHNX Y BUIVIAAI ITOJIrOHIB, siKe BijoOpaxkae po3mi-
IIeHHs CYKYITHOCTell 0COOVMH IIeBHOTO BU/Y Ha 3€MHiil IIOBepXHi la€ Ha IPAKTUIi Kpallje YsB/IeHHS
PO MOIUVPEHHA POCTINH.

Po3pobnennit Habip MPOCTOPOBUX JAHMUX MICTUTDH IIMPOKMI Habip iHdopMmaii: opraHisariii-
HO-TOCIIOIAPChKOTO IIOIO>KEHHs KOXKHOI JIiCOBOI AIITHKY B CTPYKTYpi icoBoro (oHpy, ckmaj Ha-
CaJpKeHHA, YJacTb y CKIJIaJi, TUII JIiCy, CepefiHi BiK, BMCOTA Ta JjiaMeTp Ta pAJ, JAHUX LJOJ0 Oporpa-
¢iunyux uynHHUKIB. [Jo cKIafy HabOpy JaHMX BXOAMUTH iH(OpMaLisa Mpo MPOCTOPOBE PO3MillleHHA
JIiCiB 3 MepeBaKaHHAM a00 Y SAKOCTi JOMIIIKM Yy CK/Iafii lepeBOCTaHy: pobiHil 3BnyaitHoi — 1505
TaKcaliilHUX BUAIIB, fy6a yeppoHOro — 1257 BUAINIB, K/IeHa siceHonuctoro — 130 Bupinis, Bepou
nmamkoi — 1320 Bupimis.

DyHKIIOHA/IbHI MOXIMBOCTI pOo3p006/IeHOr0 HAOOPY IaHMX HO3BOJIAITD Y IIOENHAHHI 3 iHIIMMM
BiIKpUTMMU JaHUMMU (CYIyTHUKOBi 3HIMKY, K/TIMaTU4Hi IIOKa3HUKY TOIIO) BUKOPMCTOBYBATH JIOTO
I MAIIHHOTO HaBYaHHSI, BCTAHOB/IIOBATY IIPOCTOPOBi 3aKOHOMIPHOCTI IIOLIMPEHH BUALIB, OYAY-
BaTM SAKiCHI MaTeMaTNyHi Mopei Toio. OKpiM I1bOro, CTBOpeHMII Habip JaHUX MOYXKe BUKOPUCTOBY-
BaTNCh I ONTUMi3allil IJTaHyBaHHA HaYKOBUX JJOCITiZIKEHD.

3 MeTOI0 YJOCKOHAJIEHHs HabOpy IPOCTOPOBYX JAAHNX Y IIOAA/IbIIOMY IlepefdadeHa peryisipHa
aKTyasisallis iCHyI090ro Habopy JaHUX, i3 BKIIOYEHHAM iHpOpMallil 110710 MOUIPeHHs iHBa3iiiHIX
BUJIiB IePeBHUX POCIMH Ha TEPUTOPiAX 06’€KTIB NPUpPOAHO-3anoBifHOrO QoHAY. B HarbOmmkuiin
HepCHeKTUBi, Ha OCHOBI IMX JAaHNX 3 ABUTHCSA MOXK/IMBICTb PO3pOOKM OKpeMoi reoiHpopMaliitHOI
CUCTEMI.

Ioosaxu

ABTopu BisAvHi . 3aropofHIOKy 3a LjiHHI TOpajy, a TAKOXK AHOHIMHMM pelleH3eHTaM PYKOIIICY
3a BaXX/IMBi1 KOMEHTApi Ta CIIyIIHi 3ayBayKEHHS.

Hexnapauii

®inancyBanHA. lle gocnimkeHHA 0y/I0 BUKOHAHO B PaMKaX aBTOPCHKOI iHIiIiaTVBM, II03a IPAaHTOBUMM YU
OI0IKETHUMM TEMaMIL.

Kon¢umikr inTepeciB. ABTOpyM He MaloTh >XOTHMX KOHQIIKTIB iHTepeciB, ki MOrIN 6 BIVIMHYTY Ha 3MicT I1iel
CTaTTi.
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abstract

The aim of the study was to create a bathymetric model of the east-
ern Tendrivska Bay based on Sentinel-2 remote sensing data. For
this purpose, the method of log-transformed spectral band ratios
was used. Initially, cloud-free Sentinel-2 scenes from 28 dates in
2015-2018 were selected for the study. The preliminary process-
ing of remote sensing data included atmospheric correction us-
ing the DSF (Dark Spectrum Fitting) algorithm, clipping to the
region of interest, and merging identical visible spectrum bands
from two adjacent tiles that fully covered the eastern Tendrivska
Bay. High-frequency noise was removed by applying a 7x7 pixel
window median filter to each band. In the final stage of remote
sensing data preparation, the log-transformed spectral band ra-
tios were calculated and exported to raster files using a mask that
clipped the final images to the bay boundaries. The study cal-
culated and evaluated three types of models: BG (blue to green
bands log-ratio), BR (blue to red bands log-ratio), and GR (green
to red bands log-ratio). Field depth measurements from 79 sites
were used to train the models through regression analysis. Model
validation was performed using multiple k-fold cross-validation.
The BR and GR models showed the best results for bathymetric
modelling of the eastern Tendrivska Bay. In contrast, BG models
were unsuitable due to their low accuracy. The final bathymetric
model of the eastern Tendrivska Bay was obtained by averaging
12 individual models (7 BR and 5 GR models) that showed the
best results in the regression analysis. The spatial variation of the
model’s vertical accuracy, assessed by the standard deviation ras-
ter, indicated that vertical accuracy was slightly lower for relatively
deep areas and areas with intensive water dynamics. This is due to
the greater variability in water transparency in such areas. Overall,
the obtained bathymetric model is characterised by high spatial
resolution and vertical accuracy, making it suitable for geomor-
phological studies. It will also be useful as a spatial variable for
modelling the distribution of aquatic organisms and waterfowl in
the bay using machine learning methods. The experience of crea-
ting a bathymetric model for the eastern Tendrivska Bay showed
that this method is quite simple and accessible, allowing it to be
recommended for modelling the seabed topography of other shal-
low water bodies.
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baTtuMerpunyHe MOeTIOBAaHHA CXiJHOI YaCTUHU
TeHapPiBCHPKOI 3aTOKM 3 BUKOPUCTAHHAM JaHUX
IVICTAHIIiITHOTO 30HAYBaHHA Sentinel-2

I0piit MockaneHko

Pesrome. Metolo focmifikeHHs 6yI0 CTBOpeHH: OaTyMeTpu4HOI Mopeni cxigHoi yactuuy TenppiBcbkoi
3aTOKM Ha OCHOBI JaHUX AMCTAHL{THOrO 30HAYBaHHA Sentinel-2. [/ IbOro BUKOPMUCTAIM METOX, BiTHO-
IIIeHHA JIOT-TPaHCPOPMOBAHUX CIEKTPaIbHUX KaHaliB. Ha monepegHboMy ertami [jis JOCTiKeHHS Bifi-
6pamu 6esxmapHi ciienn Sentinel-2 3a 28 mar 2015-2018 pp. Ilonepentsa o6pobka faHMX FUCTAHLITHOTO
30HJyBaHHs BKJII04aTa atMocdepHy Kopekuito 3a anroputmoM DSF (Dark Spectrum Fitting), ix o6pisanus
3a perioHoM iHTepecy Ta 00’€qHAHHS iEHTMYHMX KaHAIB BUAVMOIO [ialla3oHy 3 ABOX CYCifHIX TalimiB,
AIKi TIOBHICTIO OXOIUTIOBA/IM BCIO ITOIY cXifiHOi yacTuHM TeHApiBCcbKOI 3aTOKM. Brcoko4acTOTHMIT MIyM
BTV LIUIIXOM 3aCTOCYBaHHSA MeiaHHOro GinbTpa i3 posMipoM BikHa 7X7 IIKCEiB [ KOXKHOTO Ka-
Hany. Ha ocraHHbOMY eTami MiArOTOBKM AAHMX JUCTAHLIHOIO 30HAYBaHHA PO3PaxyBa/M BifHOLIEHHA
nor-TpaHc(OpMOBaHNX CHEKTPATbHIX KaHA/IIB Ta eKCIOPTYBa/IM IX ¥ pacTpoBi ¢aiinm i3 3acTOCYBaHHAM
MacKI, sIKa 00pisyBasa KiHIleBi 300paskeHHs MO MeXi 3aTOKHU. Y HOCT/PKeHHI pospaxyBan i1 OLiHWIN
Tpu Tinu Mopeneit: BG (BigHoweHHs norapudMiB cMHBOTO Ta 3e/IeHOro KaHamiB), BR (BigHOmIEeHHS TO-
rapudmiB CMHBOTO Ta YepBOHOro KaHaiis) Ta GR (BifHOLIeHHs norapudMiB 3e/I€HOTO Ta YePBOHOTO Ka-
HayiB). [/ TpeHyBaHH:A MOJieNell, AAKe 3MiICHIIN IIAXOM perpeciifHoro aHasisy, BUKOPYMCTa/IN MOIbOBi
maHi BuMipioBaHb [OVHYN Ha 79 cTaHIigX. Bamifanito omiHOK perpeciitHuX Mofesiell BUKOHAMN IUISIXOM
6araropasoBol mepexpecHol nepesipku MerogoM k-6mokis. Harikpamii pesympratyt st 6aTuMeTpUIHO-
ro MOJeTIOBaHHA CXifHOI yacTuHM TeHApiBCHKOI 3aTOKM Yy [OCIiIKeHHI NoKasanyu Mofeni tumis BR Ta
GR. Hasnaku, mogeni tuny BG BuABmanca HeNpuAATHMMM O/ 1€l MeTH depe3 iX HM3bKY TOUYHICTb.
Kinney 6aTnmerpiany Mopenb cxigHol yacTuHy TeHpiBChKOI 3aTOKM OTPUMA/IM NIAXOM yCepefHEeHH
12 oxpemux Mogpeneii (7 mopeneit Tunry BR ta 5 Mopeneit Tury GR), siki mokasanu HallKpallli pe3y/IbTaTu
B perpeciiiHoMy aHanisi. OmiHKa IpocTopoBoi Bapialii BepTHKaabHOI TOYHOCTI MOZeTi, AKY 3AiICHIIN 3a
pacTpoM CTaHAAPTHOTO BiIXM/IEHH:I, TIOKA3aJIa, 110 /I/Is1 MOPIiBHAHO IIMOOKMX YaCTUH aKBATOPIi Ta I [i-
JITHOK 3 IHTEHCUBHOIO IMHAMIiKOIO BOJ] BEPTMKa/IbHA TOYHICTD € felo MeHIIow. Ile 3yMoBieHo 6i1bIoI0
MIiH/IMBICTIO TIPO30POCTi BOJHOI TOBIIi B TaKMX AIISTHKAX. 3arajioM oTprMaHa 6aTuMeTpuyHa MOJIENb Xa-
PaKTepU3YEThCA BUCOKOI IPOCTOPOBOIO PO3MIIIbHICTIO Ta BEPTUKAIbHOI TOYHICTIO, IO I03BOJIAE BUKO-
PUCTOBYBATHU ii B reoMOp¢ONOriYHMX JOCTIIKeHHAX. Takox BOHa Oyfie KOPUCHOIO SIK IPOCTOPOBa 3MiHHA
JI/Is1 MOJIE/IIOBAaHHSI POCTOPOBOTO MONIMPEHHS B 3aTOLi TifipOOIOHTIB Ta BOJOIUIABHUX NTAXiB METO[AMMU
MaLIMHHOTO HaB4YaHHA. JJocBif moOynoByu GatumeTpudHoi Mogeni i cxigHol yactuuy TeHpiBcbKOi 3a-
TOKM ITOKa3aB, WO 1ieil METOJ, € JOCUTb IPOCTUM i JOCTYIIHUM, L0 JO3BOJIAE PEKOMEHYBATA JIOTO /A
MOJIe/IIOBaHH:A penbedy MHA HIINX MiTKOBOIHNUX BOJIOVM.

KniouoBi cnoBa: TenapiBcbka 3aroka, 6aTuMeTpis, faHi JYCTAHIIIHOTO 30H[yBaHHs, penbed, perpeciit-
HIIT aHaIi3.

Appeca pns 3B a3ky: I0piit Mockanenko; YopaoMmopcpkuit 6iocdeprmit sanosigunk HAH Ykpaiuu; Byn. Jlep-
MoHTOBa 1, Tona IIpuctans, 75600 Ykpaina; Email: strix@strix.ks.ua; orcid: 0000-0002-9121-7832

Bceryn

BatumeTpnyHi faHi 3 BUCOKOI PO3Ii/NbHICTIO JOIOMAaraloTh BUPIlIyBaTy IIMPOKNIL CIIEKTP 3a-
BJIaHb — SIK CYTO T€OPeTUYHMX (HAIPUKIIAJ], OB A3aHNX 3 TeOMOP(OIOTTYHNMY HOCTiIKEHHAMN,
BMBUYEHHSIM MPOILIeCiB ceuMenTallii, auHamiku Bop oo [Klemas 2011]), Tak i mpakTudHuX (Hampu-
KJIaJl, II0B’13aHMX 3 0€3IIeKOI0 CYJHOIIABCTBA, PUOHNM IIPOMIC/IOM, MEHEIPKMEHTOM IIPUOepesKHIX
perionis tomo [Caballero & Stumpf 2019; Caballero & Stumpf 2020]). Henepeciune 3HaueHHs 11
laHi MalOTh B €KOJIOTIYHMX JOCIIPKEHHAX, aJpKe ITIMOVHA BOLONIMMI Ta pebed [HA € MOTYXHUMU
feTepMinyounMy abioTnanuMy pakropamu. Tak, pasoM 3 iHIIMMM 3MIHHMMIY cepefoBuIna 6aTuMe-
Tpisl BOJOIM MOXKe 6yTI BUKOPYCTAaHA AK JyIs MOJIE/IIOBAaHHS IIOLIVPEHHS K OKPEMUX BUJIB Tiffpo-
6ioHTIB, TaK i 0EHTOCHUX CHIIBHOT, IPOCTOPOBOTO PO3IO/LTY BOJOIUIABHUX IITaxiB To1o [Lavers et
al. 2014, Reiss et al. 2015].

Metoro po6oru 6yna mobynoBa 6aTMMETPUYHOI MOJENTi 3 BUCOKOIO PO3JiIbHICTIO /s CXifHOI
vyacTHY TeHApiBCbKOI 3aTOKM HA OCHOBI JaHMX [VICTaHIilTHOTrO 30HAYBaHHA ([[13).
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IIpocTuit cioci6 oTpuMaHHs OaTMMETPUYHUX Mall MiTIKOBOZHUX BomoiiM 3a [1]13, mo oTpuman
Ha3BY METOJY BijHOIIEHHs JIOT-TpaHCPOpPMOBaHNUX CreKTpanbHMX KaHamiB (log-transformed band
ratio model), sanpononysas P. Crymng 3i cniBasropamu [Stumpf 2003; Casal 2019]. OcHoBoro ix-
HBOTO TIAXOAY € 3akoH Byrepa-J/lambepra-Bepa, BiAOBiIHO /1O SIKOTO, 3 OZHOTO OOKY, IHTEHCUB-
HICTP TOITIMHAHHA BUIPOMIHIOBaHHS BUIVMMOTO Iialla3oHy 3i 30i/1bLI€HHAM TOBIIi BOAM 3POCTA€E
€KCIIOHEHII/THO i, 3 iHIIOr0, — BUIIPOMiHIOBaHHS 3 O1/IBIIOI0 NOBXXMHOI XBIII ITOIJIMHAETHCA BO-
TOI0 iHT€HCHBHIillle, Hi>)K BUIIPOMiHIOBaHHA 3 MEHIIOI NOBXIMHOIO XBUI. 3 IIbOTO 3aKOHY BUIIVBAE
NiHiHA 3a/IeXHICTh MK ITIMOMHOI BOJOIMM Ta BiTHOLIEHHAM /IOrapu@My iHTEHCMBHOCTI BinOu-
TOTO BiJj BOJOVIMM CBiT/Ia OJfHOTO YaCTOTHOTO Aialla3OHy HO 0rapudmy iHTeHCUBHOCTI BifOUTOro
CBiT/Ia IHIIIOTO YaCTOTHOTO JAialla30Hy, Ky MO)KHA ommcary gopmynoro [Stumpf 2003; Caballero &
Stumpf 2020]:

Z=m,+mpSDB (1)

fie Z — rmbuHa (y MeTpax); 1, Ta m; — BiilIOBiTHO, BI/IbHMUII WiIeH JIiHiiTHOI PyHKIII Ta KyTOBUI
koedirjient, a pSDB — BigHOCHa IMOMHA, 1110 € 6€3p03MipHOI0 BEeTMYNHOIO, SIKA 00YMCTIOETHCS
3a popmyrowo:

_In(nR,(4))
poDE = In(nR,(1,))

Jie N — KOHCTAHTA JyI1 YHUKHEHHA Bijl eMHMX 3HaueHb norapuemy, R (\;) — iHTeHCUBHICTD Bif-
OUTTA Bifi BOZOVIMY BUIIPOMIHIOBaHHS 3 JOBKMHOK XBUJII i, Rw(7\j) — IHTEHCUBHICTb BigOUTTS
BiJl BOIOMIMM BUIIPOMiHIOBAaHHA 3 JOBXXMHOK XBUI j.

(2)

Bax/1MBOI0 PUCOIO IIbOTO METOZY € Te, 10 B HbOMY BifICYTHsI HeOOXi/JHICTh BpaxoByBaTH anbbeno
nHa Bopoiimu. Lle 3yMOBIeHO THM, 10 BiOVBHA 3[aTHICTD JHA B OJHINI i Till >ke TOUIi BIUIMBa€e Ha
iHTEeHCUBHICTD BiTOUTTA BUIIPOMIHIOBAaHHA 3 Pi3HOIO JOBXXVHOIO XBIJIi IIPUO/IN3HO OJfHAKOBO, Yepe3
0 3HaYeHHs pSDB y [isHKax 3 pisHUM anbbeso, ane 3 OHAKOBOK IIMOVMHOIO € CTA/IO0 BeNYN-
Hoto [Stumpf 2003].

Takum unHOM, po3paxysasmm 3a popmyroro (2) pSDB 3a [1]13 y BUAMMIX fliaria30HaX COHAYHOTO
CIIEKTPY, Ta MAlO4uy Cepilo BUMIpIOBaHb I/IMOMHM BOJOIMYU Ha Mepexki CTaHLill i KaaiopyBaHH:A
MOJieli, NUIAXOM PeTpeciifHOTO aHasli3y MO>KHA JIETKO BCTAHOBMTM 3HaY€HH:A ITapaMeTpiB m, Ta m;.
[TincraBuBIM iX Y popmyny (1), MO>KHA 3MOZIe/TIOBAT OATMETPUYHY MAIly BOLOVIMIL.

JocnifHuKy BiiMi4aioTh, 1[0 HAa TOYHICTb OTPUMYBAHUX LM METOZ[OM 6aTMMeTPUIHNX MOfe-
JIell HeraTMBHO BIUIMBAIOTh HMU3Ka IPUPOAHMX (PaKTOPIB, AK TO Ka/ITAMYTHICTb BOJJHOI TOBIII, Xapak-
Tep XBWIb, BifO/MMCKM COHIIA Ta Heba BiJ BOHOI IOBepXHi, morogHi ymosu Tomo [Evagorou et al.
2019]. Ockinbky 3a3HaveHi pakTOpM € MiHIMBMMU y IPOCTOPI i 9aci, W1 MOKpaleHHA TOYHOCTI
IPOIIOHYEThCA 3MIIMICHIOBATY TaKe MOJITIIOBAHHA i3 3acTocyBaHHAM YacoBux cepiit 113 [Evagorou
et al. 2019; Wei & Theuerkauf 2020; Caballero & Stumpf 2020].

Marepian i MeTOgMKA JOCTiPKEeHb

Hocnioxncysana akeamopis

TennpiBcbka 3aToOKa 3HAXOANUTDHCS Y MiBHIYHIN yacTHI YOpHOTO MOpA i BXOANUTD [0 CKIAZY 3a-
noBigHoi 30Hn YopHoMopcbkoro 6iocheproro sanosignuka HAH Ykpaian (U53). Bona Hanexxutb
10 OfHi€l 3 HAJICK/IAHILINX 3a CBO€IO OY0BOI0 OeperoBux obmacreit Yopuoro Mopss — JIHinpos-
cpKko-Kapkinitcpkoi [Zenkovich 1960]. 3a penbedom qHa B Hill BUiAETHCS ABi 4iTKO BiOKpeMeHi
YacTUHM — IIMO0KOBOHA 3axigHa (61m3bKo 30 TyC. ra) Ta MiZIKOBOIHA cXinHa (6/113bKo 34 Tuc. ra)
(puc. 1). Mexxeto MiX HUMU € MiABOgHMIT 6ap «3arpebar, 1o npocTArHyBcs Big mucy bini Kyayrypn
Ha miBHiuHUI cxif go niBocrposa Aropmunpknit Kyt. Cxigna yactusa TeHapiBcbKOI 3aTOKM Yepes
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Puc. 1. KapTocxema paiioHy 1OCTiPKEHHS.
Fig. 1. Map of the study area.

MaJti I7IMO6MHY, BITHOCHO BUCOKY IPOAYKTUBHICTD YIPyIIOBaHb JOHHMX OPTaHi3MiB Mae BeJIVKe 3Ha-
YeHHs JIA HaTyny pu6, THi3yBaHHA, 3MMIBJIi Ta BiAIIOYMHKY IIif yac Mirpariit 6araTbox BU/iB ITa-
XiB, 1110 3yMOBIJIO HAfIaHHA IIIM aKBaTOPiAM CTaTyCy BOLAHO-OO0OTHOTO YTifsa M>KHApOLHOTO 3Ha-
vyeHHA [Rudenko & Yaremchenko 2000; Stoilovsky et al. 2003].

Ilonvosi oani

[na xaniOpyBaHHS MOfeli BUKOPMCTAamM fAaHi IOMbOBMX OaTMMETPUYHMUX BUMIpIOBaHb, SKi
nposemu daxisii YopHomopcpkoro 6iocheproro sanosiguuka HAH Ykpainn [I. Koponecosa ta
[I. YepHsIKOB mif 9ac HOCTiKeHb MAaKPOOEHTOCY 3aTOK Y paMKax TeMyu «MOHITOPMHT CTaHy Hpu-
ponHux KoMIutekciB YopHoMopcbpKoro 6iocepHoro 3amosifHmuka» y 2011, 2014 ta 2015-2016 pp.
[m6uHy 3aTOKM BUMIipIOBa/IM PyYHMM JIOTOM 3 TOUHICTIO 10 0.1 M Ha CTaHIIifAX PETry/IAPHOL OIIOPHOL
Mepexi rifpobionorivHoro MoHiTopuHry. Beboro y mocmimkeHHi BUKopucTanyu AaHi BUMipIoBaHb
IMOVHY Ha 79 cTaHIifgX, 3 Akux y 2011 p. 3pobneni BumipioBanHs Ha 23 cTaHLifAX, y 2014 p. — Ha
6 craHniax, y 2015 p. — Ha 9 craHnisax Ta 'y 2016 p. — Ha 41 cranunil (puc. 2). Posnogin kinpkocrti
II0/IPOBUX OATMMETPUYHUX BUMIPIOBaHb 32 IIMOMHAMM TIPeACTaBIeHNIT Ha puC. 3.

Hani oucmanuiiinozo 30n0yeanus ma ix nonepeons o6poobxa

Y pmocnimkenni Bukopuctamu JJJI3 Sentinel-2 A/B (inctpyment MSI) piBas o6pobxu L1C
[European Space Agency 2015], 1m0 Bi/IbHO JOCTYIIHI Yepe3 BeO-cepBic 3 MPOJyKTaMU IIPOrpaMu
Copernicus (https://dataspace.copernicus.eu/). Ili cynyTHUKOBI 3HIMKM ITOIIMPIOIOTHCSA OKPEMUMMI
TailJlaMy, PO3Mip i HOMEHK/IATypa AKKUX BifnoBifaoTh 100-KiToMeTpoOBill CiTLi cucTeMU KOOPAK-
Hat UTM. Cxigna yactusa TeHapiBcbkoi 3aToky noTpamise y gsa taim — T36TUS ta T36TVS.
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Puc. 2. Poku Ta MmicIst npoBefeHHs 6aTUMeTPUYHNX BUMIPIOBaHb, BUKOPUCTAHNUX Y JOCIAKEHHI.
Fig. 2. Years and locations of bathymetric measurements used in the study.
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. Fig. 3. Distribution of the number of field bathymetric
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Puc. 4. [JaTv oTp¥MaHHA BUKOPUCTAHUX Y JOCTi[PKEHHI JaHMX AMCTaHLiliHOTO 30HAYBaHHA. Kpyrmumu mirt-
KaMJ Ha TaliM/IaiiHi mo3HadeHi faty orpumansa I3 i3 cymyrHuka Sentinel-2A, xBagpaTHumMu — i3 cymyT-
HKa Sentinel-2B.

Fig. 4. Dates of remote sensing data acquisition used in the study. Circular markers on the timeline indicate
dates of Sentinel-2A data acquisition, and square markers indicate dates of Sentinel-2B data acquisition.
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Toxx, 06 OXOmUTN aHaIi30M BCIO JOCTIPKYBaHy aKBaTOpil0, /I KOXKHOI 0OpaHOI JaTi OTpMMaH-
Ha [1]13 3aBaHTaXyBa/my 06MIBa BKasaHi Taim. Bcboro i aHamisy o6panm CyIyTHUKOBI 3HIMKI,
Ha AKUX aKBaTopiA cxifHoi yacTuHM TeHJpiBCbKOI 3aTOKM He IepeKpMBazacs Xxmapamu, 3a 28 mar
2015-2018 pp. (puc. 4).

Atmocdepny xopekuito JI]13 3a anropurmom DSF (Dark Spectrum Fitting) 3 ogHO49acHuM 06-
pisaHHAM 3a perioHoM iHTepecy BukoHamu ytmaitoro ACOLITE (v20210114.0) [Vanhellemont &
Ruddick 2016; Vanhellemont 2019]. ITiciist arMocdepHoi Kopekuii criekTpabHi kanamum 2 (490 Hm;
BifinoBifjae cuHiit o6macti BUaAMMOro crexrpy), 3 (560 HM; 3emeHa 06macTb criekTpy) Ta 4 (665 HM;
4epBOHA 00/IACTb CIIEKTPY) 3 CYMDKHMX TalIiB, Y MeXi AKMX NOTpAIULAE TOCTiKYBaHa aKBaToOpif,
3a OKpeMMMIU JjaTaMy ITOKaHa/IbHO 00’ €lHa/IN 3a JOIIOMOT00 KOHCONMbHOI yTwiitu gdal_merge, mo
BxouTh 1o maketry GDAL (v.2.2.2) [GDAL/OGR contributors 2017]. B pe3ynbrari 06’ €fHaHHSA OTpu-
Masu 84 pactpoBux aiiu (1o 3 crekTpaabHi KaHa/IN Ha KOXKHY 3 28 f1aT), AKi iMIopTyBamm y ce-
penosuiie R Bepcii 3.6.3 [R Core Team 2020] fi/151 3aBepiieHH: monepefHboi 06po6ku. OCTaHHBOIO
omnepauiero 3 migroroku [1113 no aHasisy 6y/no Bupja/ieHHS BUCOKOYACTOTHOTO IIYMY, 3yMOBJIEHO-
TO XBIIAMU Ta BifO/IMCKaMu COHIA i Heba, I 4Oro O KO)KHOTO KaHaJIy 3aCTOCYBa/IM MeliaHHUI
¢inbrp i3 posmipom BikHa 7x7 mikceniB [Evagorou et al. 2019] (pynkuis focal 3 makery raster mnsa R
[Hijmans 2020]). ITicis mpporo TaMm xe B cepeoBuiii R 3aiiicHuIM 0604nCIeHHA pacTpiB BifHOLIEHD
JIOr-TpaHCc(OPMOBAHUX CIHEKTPATbHUX KaHAJIB Ta eKCIIOPTYBaIN iX y pacTpoBi ¢aitnn i3 3acTocy-
BaHHAM MacKI, siKa 00pidyBasia KiHIleBi 300pakeHH 0 MeXi 3aTOKM.

Modenrosanus 6amumempuunoi manu

3a3BuUuall Ipy 3aCTOCYBaHHI METOAY Bi[HOIIEHHS JIOT-TPaHC(HOPMOBAHNUX CIIEKTPATbHUX KaHa-
J1iB KOPMCTYIOTBCA BiTHOIIEHHAM JIOTapu@MiB CMHBOTO Ta 3e7leHoro (Mozenb Tuny BG) abo cuubOro
Ta YepBOHOro (Mopenb Ty BR) xananis. ITpu iibomy mopens Tuiry BR kpaie npaitoe Ha rmbnHax
110 6-8 M, a Mopienb Ty BG — Ha rmmbnHax 10 20 M, 1110 06yMOB/IEHO Oi/IbII IIBUIKMM 3aTyXaHHAM
BUIIPOMIHIOBaHHS YepPBOHOI 00/1acTi CrieKTpy 3i 36iblIeHHAM ITIMOMHM, Y HOPIBHAHHI i3 BUIpO-
MiHIOBaHH:AM 3erteHol o6macti cektpy [Caballero & Stumpf 2019; Caballero & Stumpf 2020]. ¥V mo-
CTifKeHHi M1 3acTocyBanm obuBa Tuny Mozeni (muB. dopmymu (3) Ta (4) mna pospaxyHKy pSDBp
ta pSDByy). KpiM TOro, BpaxoBytouy BKpail Majay [IMOMHY HOCTIIKyBaHOI aKBaTOPii, TAKOX CIIPO-
6yBanu BUKOPUCTAaTH BiTHOIIEHH: JIOTapy(MiB 3e/I€HOr0O Ta 4YepBOHOTO KaHaiB (Mozens Tniry GR;
nuB. popmyny (5) misa po3paxyHKy pSDB ).

_ ln(l 000 x Rw (1490 ))

‘DB, =
PP~ Th1000x R, () @)
pSDB,, = In(1000 x R (4490)) 4)
In(1000x R, (A45))
pSDB _ 1n(1 000 X Rw ()'560 ))

® T In(1000% R, (Ae)) )

TaxyM 4HOM, B XOJ1 ZOCTiPKeHHS po3paxyBay 84 pacTpu BitHocHOI rynbuHY pSDB (110 3 T
Mofiefielt Ha KOXKHY 3 28 fat). Y ToYKax, IO BifIOBiJal0Th MICISIM ITOIbOBUX BUMIpiB I/IMOMHY 3a-
TOKI, 3 OTPUMAHNX pacTpiB Oynm 3unTani 3HaYeHHA pSDB y Tabmmiio, sKa pasoM 3i 3HAYeHHAMMU
[I0/IbOBYX BUMIpiB IMOMHY i 6y/1a BUKOPUCTAaHA [Isl TOA/IBIIOTO JIHIITHOTO perpeciitHOro aHaIisy.

Hapani, 31 Bci€l CyKyIHOCTI CyITyTHMKOBMX JIaHMX 32 Pi3Hi AaTu /I MOJA/bIIOTO PO3PaXyHKY
6atumeTpudHNX Man obpamu i crienu J1]13, ki mokasamm y perpeciitHoMy aHaTi3i TicHimmiit 3’30k
MiX 3MiHHUMU (OL[iHIOBa/N 3a 3HaYeHHAMM KoediljieHTa JeTepMiHalil 12) i MeHIIi 3HaYeHHS OLIIHOK
HOXMOKM MDX JJAHVMMU IIO/IbOBUX OATVIMETPUYHMX BUMIpIOBaHb Ta 3HAYEHHAMM ITIMOVHM, 1[0 PO3-
paxoBaHi 3a piBHAHHAM JIiHINHOI perpecii.
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Cmamucmuuna 06pobxa danux

CratuctuuHy oOpoOKy JJaHMX, BK/IIOYAIOYV JIHIMHMII perpeciliHmil aHasi3 1 KaniOpyBaHHS
MOieTiet, OLIiHKY perpeciiiHux Mopeneii Ta IoOymoBy fiarpam BukoHamu y cepepgosuii R [R Core
Team 2020].

Oxkpim KkoedinienTa meTepMiHamii 2, Ij1 OLiHKY perpeciiiHiX Mofiesneil BUKOPYCTAIN KOPEHeBY
cepelHbOKBapaTuHy oMKy (RMSE) Ta cepentio abcomotHy nomunky (MAE) (auB. popmym
(6) Ta (7) BigmoBigHO).

(6)

Jie a; — eMIIpyyHe 3HAUYeHHA IIMOVHM; p; — 3HAYeHHs IMMOMHM HepenbadeHe 3a PiBHAHHAM
NiHiHOI perpecii; n — 06’eM BUOIpKL.

Z| Pi—a;|
MAE == — (7)
n

Baniparito oLliHOK perpeciitHuX Mofenell BUKOHa/IM LIIIXOM 6araTopasoBoi epexpecHoi nepe-
Bipku MetonoMm k-6mokis [Kuhn 2021] (kpartHicTe nepeBipok — 10; kipKicTb 6110kiB k — 5).

RMSE =

PesynbraTi JOCIi>KeHDb

B xoxi perpeciitHoro aHasnisy BCTaHOBUIMN, 110 Mofeni Tuny BG yepes BKpail HU3bKY IX TOUHICTb
HeTPUJATHI U1 CTBOPEHHsI 6aTMMeTPUYHOI M CXifiHOI YacTrHM TeHApiBCbKOI 3aTOKM. SIK BULHO
3 puc. 5, koedilieHTN geTepMiHallil 72 B MOJE/IAX I[bOTO TUITY 3aHA/TO HM3bKi (He IepeBUIYIOTh
0.56), a 3SHaYeHHs KOpeHeBol cepenHboKBaspatnaHoi (RMSE) Ta cepennpoi abcontorHoi (MAE) mo-
MIWIOK 3aHafiTo BenuKi. HaBmaku, focuTb Hemoradi pesynbraTu mokasanu Mogeni tumis BR ta GR.
YV Hajikpaiux MoOfensX 3a3HaueHUX TUIIIB MaKCUMasabHi 3HadeHHs Koe®il[ieHTiB meTepMiHariii 72
mocaraioTh 0.92, a MiHiMasbHi 3HaueHHA RMSE tTa MAE — 0.21 ta 0.16 BignosigHo. IIpn bomy, Ak
MO>KHa 6auUTH 32 B3aEMHMM pO3TAIyBaHHAM MeJjiaH, KiIbKIiCTb Oi/IbII AKiCHUX Mopeneit Tuiry BR
6inbira, Hx Mopenelt tumry GR (puc. 5).

[na mopanbuiol po6oTy 3 MofieIOBaHHA penbedy AHA cxigHOI yacTuHM TeH/piBCbKOI 3aTOKM
obpamu 12 mopeneii (7 moperneit tuiy BR ta 5 mogeneit tuny GR), 110 mokasanu Haiikpalii pe3y/ib-
tatu. Y BifibpaHux Moperneii 3HaYeHHs KoedillieHTa geTepMiHalil cTaHOBUTH He MeHIue 5K 0.89, a
3HaueHHA RMSE ta MAE He 6inb sk 0.23 i 0.19 BignosinHo. Pe3ynbpratu perpeciitHoro aHamisy s
o0OpaHuX Mofiesniel HaBefleHi y Tab1. 1, a giarpamu posciloBaHHS ITOKa3aHi Ha puc. 6.
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Puc. 5. BapitoBanHs sHadeHb KoedilieHTa ferepMiHarii 2, KopeHeBol cepenHbokBaaparnduoi (RMSE) ta ce-
penHboi abcomoTHOI (MAE) MOMUIIOK /I piSHUX TUIIB MOJeeil.

Fig. 5. Variation of r* values, root mean square error (RMSE), and mean absolute error (MAE) for different
model types.
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Puc. 6. Jiarpamu posciroBaHHs 1ist 06paHux Moperteit (cBiTmo-cipi o6macti B3goBx JiHilt perpecii mo3Hava-

10Th 1X 95 % moBipunmit inTepBan).

Fig. 6. Scatter plots for the selected models (light grey shaded areas along the regression lines indicate their 95%

confidence intervals).
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Tabnuys 1. Pe3ynbraT perpeciitHoro anamisy
Table 1. Results of regression analysis

Howme ara OTpU- Tun RMSE | MAE Cryneni

MOI[C]IIi) leam-m I3 | moperni r2(SD) (SD) (SD) my m; F CB0y6HOJII/I p-value

1 20170530 BR 0.90 (0.04) 0.23 0.18 -9.67 10.48 624.8 1Ta77 <0.0001
(0.04)  (0.03)

2 20170917 BR 0.90 (0.03) 0.22 0.18 -10.56 11.41 670.9 1Ta77 <0.0001
(0.04)  (0.03)

3 20171017 BR 0.91 (0.03) 0.21 0.17 -10.36 11.00 736.3 1Ta77 <0.0001
(0.04)  (0.03)

4 20180505 BR 0.91 (0.03) 0.22 0.18 -10.55 11.18 718.8 1Ta77 <0.0001
(0.03)  (0.03)

5 20180619 BR 0.90 (0.03) 0.23 0.19 -10.67 11.38 637.7 1Ta77 <0.0001
(0.04)  (0.03)

6 20181007 BR 0.92 (0.03) 0.21 0.17 -9.31 10.18 804.9 1Ta77 <0.0001
(0.04) (0.03)

7 20181017 BR 0.91 (0.03) 0.23 0.19 -8.76 9.61 656.8 1Ta77 <0.0001
(0.04)  (0.03)

8 20170430 GR 0.90 (0.04) 0.23 0.18 -10.29 10.28 638.5 1Ta77 <0.0001
(0.04)  (0.04)

9 20171017 GR 0.90 (0.04) 0.23 0.18 -12.26 12.18 624.9 1Ta77 <0.0001
(0.03)  (0.03)

10 20180505 GR 0.89 (0.04) 0.23 0.18 -11.74 11.54 609.7 1Ta77 <0.0001
(0.04)  (0.03)

11 20181007 GR 0.91 (0.03) 0.22 0.17 -10.52 10.58 695.0 1Ta77 <0.0001
(0.04) (0.03)

12 20181017 GR 0.92 (0.03) 0.21 0.16 -10.14 10.23 790.9 1Ta77 <0.0001

(0.03)  (0.03)
[Tpumitka: HaBefeHi y Tabnuiyi 3Ha4YeHH: KoediLieHTiB geTepMiHanii (r2), KOpeHeBOI cepeIHbOKBAaLPATUIHOI
nomunku (RMSE) ta cepenuboi abcomorrol nomunku (MAE), a TakoX 1x cTaHgapTHI BigxmnenHs (SD)
obuncreHi Merogom 6araropazoBoi k-611041HOI ITepexpecHoi IepeBipKIL.

Note: The values of % root mean square error (RMSE), and mean absolute error (MAE) presented in the table,
along with their standard deviations (SD), were calculated using the multiple k-fold cross-validation method.

Ha ocnoBi koeoinienTis, ki 6y1u oTpuMaHi B X0fIi perpeciitHOro aHai3y, 3a 00paHMM MOJIe/s-
MM po3paxyBajy 12 6aTMMeTpUYHNX MaIl, yCepeHEeHHM SIKMX OTPUMAIM KiHI[eBY MOJieNb penbedy
IHA cxigHOI YacTuHU TeHApiBcbKoi 3aToku. l]a Mopenp mpefcTaBnieHa Ha puc. 7a, a ii MOBHOPO3-
MipHa reonpus’szana Bepcis y popmati GeoTIFF i3 posainpaicTio 10 M/miKcenb ZOCTYIIHA [i/Is 3a-
BaHTaXeHHA y penosuropii Zenodo (xuB. indopmario nmpo cynpoBifHi MaTepianu y KiHi cTaTTi).
[lJ11 HAOYHOCTI TaKOX MiATOTYBamM BigMuBKY penbedy (puc. 7b). Kpim Toro, pospaxysanu pactp
CTaHJAPTHUX BiIXW/IeHb, AKNI A€ YABIEHH: IIPO Bapiallilo JaHMUX, 110 JIAIM B OCHOBY KiHIIEBOI
6atumMeTpuuHoi Moperni (puc. 7c). licTorpama 4acTOTHOTO pO3IOJiNy MHOXXMHY 3HA4eHb ITiKCeTTiB
LIbOTO pacTpy HaBefleHa Ha puc. 8.

15000 Q1 Q2 Q3 Puc. 8. Jacrorrmit posmo-
N1 3HaYeHb MHOXKVHU ITi-
KCeliB pacTpy cTaHJapT-
uux Bigxmmens (Q1, Q2
ta Q3 — BigmosigHO, 1-11,

1
10000

2-7t Ta 3-i1 KBapTUIL).
Fig. 8. Frequency distribu-
5000 tion of pixel values in the
standard deviation raster
I I (Q1, Q2, and Q3 represent
0 - I.-___ | the 1st, 2nd, and 3rd quar-

0.0 0.1 02 0.3 0

tiles, respectively).
4 05

YacTtoTta

CTtaHpapTHe BigXUNEHHs
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Puc. 7. PesynbraTy 6aTMeTpUYHOTO MOJIeMIOBAHHS CXiffHOI yacTuHY TeHApiBCbKOI 3aTOKY; (4) BIacHe 6aTu-
MeTpuyHa Mofienb; (b) BimMuBKa penbedy; (¢) pacTp cTaHFApTHMX BigxuieHb. [IpumMitku: 1) Ha puc. 7a i306a-
TV IpoBefieHi Yepe3 0.5 M; 2) Ipy reHepanii BigMuBKM penbedy KoedillieHT BepTUKATbHOTO MacIITa0yBaHH:A
a60 z-dakrop 6yB BcTaHOBIeHNIT piBHUM 100; 3) IPOHYMEpOBAHMMU ITYHKTUPHUMY OBa/IaMU Ha PUC. 7¢ HO-
3HAa4eHO 00/1aCTi 3 MiABMIEHNMI 3HAYCHHAMMN CTaH/JAPTHOTO BiIXUJICHHAL.

Fig. 7. Results of bathymetric modelling of the eastern Tendrivska Bay; (a) bathymetric model; (b) hillshade
representation; (¢) standard deviation raster. Notes: 1) in Fig. 7a, contour lines are drawn at 0.5 m intervals;
2) for the hillshade representation, the vertical exaggeration or z-factor was set to 100; 3) numbered dashed
ovals in Fig. 7c indicate areas with elevated standard deviation values.

1 54 GEO&BIO » 2024 « vol. 26 p-ISSN 2617-6157 e-ISSN 2617-6165



OO6roBOpeHHs pe3yIbTaTiB JOCTiKEHHS

Penbed nHA € roOBHUM abioTMYHUM (HPAKTOPOM NPUPOSHOI 30HAIBHOCTI, SIKWIT BU3HAYAE JIO-
Ka/IbHi 0COOMBOCTI CeMEHTALiNIHUX, TifpOXiMIYHMX Ta Tifpodi3NIHMX YMOB, K HACIi[OK, Pop-
MYBaHH: 6i0TOIIB /151 pi3HUX YrpynoBaHb rifpobionTis. CxifHa MinkoBogHa yacTuHa TeHapiBCbKOI
3aTOKM Ma€ CKJI/{HNII PO34IEHOBAHUII penbed THA, 0 COPUYMHAE 3HAYHY (pparMeHTOBaHIcTh 6io-
TOIIIB, B TOJI K€ 4Yac, caMe Iisl aKBaTOpis € HaOiIbII BaXX/IMBOIO 3 TOYKY 30PY 3AiNICHEHHS Tifipo-
6ionorignoro MoHiTopuHry y Y63. MOHITOPMHT cTaHy IPUPOJZHUX aKBaJIbHUX KOMIUIEKCIB 3aCHO-
BaHUII Ha TOYKOBYX HaTYPHUX aHUX, sKi QaxiBIli 3aII0BiJHIKA OTPUMYIOTh Ha PETY/IApHil Mepexi
CTaHIill. AHaJIi3 IPOCTOPOBOTO PO3IOAINTY Ta OCOOMMBOCTEI CTPYKTYPU AOHHUX 0ioIleHO3iB, Io-
HIMPeHHsI OKPeMIX BUJIB, PO3IOAiNy 6ioMacy, olliHKa 00CATiB 3araJIbHUX 3aI1aciB 3iMICHIOETHCS Ha
0CHOBI iHTepnomsnii ToukoBux ganux [Korolesova 2015; 2017]. AnekBaTHa OLiiHKa IPOCTOPOBOTO
posIofiny BKa3aHNX TOKa3HMKIB CTaHY IPUPOJHO-aKBaJIbHOIO KOMIIJIEKCY MOYK/IMBA JIMIIIE 33 YMOB
ypaxyBaHH: MOfierli penbedy Ha 3 JOCTAaTHBOK PO3JiIbHICTIO.

PerynsapHuit KOMIUIEKCHUI MOHITOpUHT 6i0TH cXifHOI YacTvHM TeHAPiBCbKOI 3aTOKY BefeThCs
6/1M3bKO MIBCTOMITTS i 6aTMMeTPUYHI HOCTI/KEHH 3aTOKM 3aBX/{y Oy O HI€I0 i3 BaXX/IMBMUX 1OTO
cknafoBux. [igpobionoriuna 3jioMKa Ha OIOPHI Mepexi rizpo6io/IorivyHoro MOHITOPUHTY, cepen
inmoro, nepeg6avae 0608’ A3K0Be BUMipIOBaHHA ITIMOVMHY 3aTOKM y MicLi Bif6opy npo6 [Korolesova
2015; 2017].

3 nosBoIo y 90-X poKax MOXK/IMBOCTI 3aCTOCYBaHHA KOMIT'IOTepHOI kapTorpadii y umx mocrmi-
JDKEHHAX, Y 3allOBiJHMKY BJIa/lI0CA iCTOTHO YAOCKOHAINTH TeXHIKYy MOZeMIOBaHHA penbedy mHa 3a-
ToKy. CIIOYaTKy y CUCTeMaX aBTOMAaTUYHOTO IIPOEKTYBAHHA, a Ii3Hillle y HACTI/IbHUX reoiHpopMa-
LiHUX cUCTeMax JOTo 3MIiMICHIOBA/IN LIUIAXOM iHTEpHo/ALil HAOOPY TOYKOBMX BUMipIOBaHb IIN-
OVHU Ha OIOPHIN Mepexi rifpobionorivnoro Monitopunry. Ha Buxopi orpumyBanyu 6atumeTpuyHi
Mofierli Ha 3pa3ok InpepcranieHol Ha puc. 9. Ils mopens Oyna srenepoana y GRASS GIS [GRASS
Development Team 2019] inTepronsiieio MoxyneM v.surf.rst TaHNX MOIBOBUX BUMIPIOBaHb, 1110 JIs-
/I B OCHOBY 1|bOTO JOCTIXKeHHs1. B 3arajbHuUX pycax BOHa HOi0Ha 10 MOfIe/Ii, OTPUMAaHOI Ha OCHO-
Bi [1]13: xoediuieHT xopemauii [Tipcona Mix pacTpamu 060x Mopeneit craHoBuTb 0.84. OpHak, mpo-
CTOpOBa PO3JIbHICTh 6aTMMeTPUYHOI MOZie/Ii, OTPMMAHOI IIISIXOM IHTEePIIOJALL, yXKe 0OMeKeHa.

MnbunHa, M
[ 1-01
[ ]-05
110
B 1,5
I 2,0
25
I 30

Puc. 9. batumerpuyna Mopend cxigHoi yacTuHM TeHAPIBCHKOI 3aTOKM MOOYAOBaHa IIIAXOM IHTEPIOALii
79 TOYKOBUX IIOJIbOBUX BUMipIOBaHb r/ibuHN. [IpuMiTka: iso6atu Ha Moferni mpoBeneHi yepes 0.5 M.

Fig. 9. Bathymetric model of the eastern Tendrivska Bay constructed by interpolating 79 point field depth
measurements. Note: contour lines in the model are drawn at 0.5 m intervals.
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SIK HaCMiTOK, BOHA € Ma/Io IPUATHOI, HAIIPUKIIA, I/1s1 reoMOPGhOIOTiYHIUX JOCTIKeHb 31 CKiTbKM-
HeOy/ib IPUITHATHOIO IeTaTi3alli€lo /1A Liell MOHITOPMHTY 3allOBiTHMKOM IIPUPOIHO-aKBAIbHOTO
KOMIUIEKCY 3aTOKu. IIpocTopoBa po3finbHICTh iHTepnoAniiHOI Mofeni Moxke OYTY IOKpalieHa
JINLIIE OFHUM CIIOCOO0M — 30iTbLIEHHIM I[iI/IbHOCTI MepeXi CTaHIiil [/Is MOIbOBUX BUMIpPIOBaHb.
Brim, 11e Ba)KKO peasisyBaTu yepes iCTOTHe 3pOCTaHHs BUTPAT, HEOOXiTHUX /IS IPOBEAEHHA MOfi-
6HOrO mocmimpKkeHHs. b cydyacHi MeTogyu 6aTMETPUYHUX AOC/I/PKEHb, SIK TO €XOJI0THA 3110M-
Ka, 41 aBialjiiiHe JijJapHe CKaHyBaHHs, 3alIOBITHMKY TE€)X HEJOCTYIIHI 3 IPMYMHI BUCOKOI BApTOCTI.
3 oAy Ha Ije, MOXK/IMBICTb OTPUMATH MOJZie/b penbedy THA 3aTOKM 3 BICOKOIO IIPOCTOPOBOIO PO3-
AiTBHICTIO 32 JOTIOMOTOI0 MALIMHHOTO HaBYaHHA Ta JIJI3 Ha ToMYy > HabOpi TO/IbOBUX JAHUX, AKUIA
3a3BMYail 30MPAETHCS B XOZi Tipo6iooriyHoI 3110MKH, € BebMM MpuBabaMBo0. BriM, TyT mocrae
mpo6eMa OLiHKM BEPTUKAIbHOI TOYHOCTI OTPUMAHOI MO/, 30KpeMa Y KOHTEKCTi MM TaHH YN J10-
CTaTHSA BOHA JI/IS1 TUX UM iHIINX JTOCTITHUIIBKUX 1Iiei.

Mopenb OiHWIM IUIAXOM NOPiBHAHHSA HasBHUX eMIIiPUYHMX 3Ha4eHb IIMOVMHM, AKi Oymu BU-
KOPMCTaHI [y TPeHYBaHHA MOfei, 31 3Ha4eHHAMN IIMOMHMU 3 Mofeni. B xofi MOpiBHAHHSA, sKe
IIPOBE/IM METO/IOM PErpeciifHOro aHamisy, BCTAHOBW/IN, 110 eMIIIPMYHI Ta MOJ€/IbHI 3HAYE€HHS MK

c00010 CUTBHO KOPeoTh (Koedii-

y=014+09 x €HT JerepMinallii r2 cranoButh 0.93,
ré =0.93 110 BifIIOBizTae Koe(biuieHTy KOperns-
RMSE = 0.18 nii 0.96), a 3sHauenHsa RMSE ta MAE

ctaHoBsATh 0.18 Ta 0.14 BimmoBimHO
(puc. 10). LlikaBo, 1m0 MOPiBHIOIOYYU
3HaueHHA 12, RMSE ta MAE pna yce-
penHeHOI Mofieni 3 TaKuMu y Tabm. 1
U1 OKpEMUX MOJIeJIEeN, JOXOAUMO BY-
CHOBKY, 1IJ0 yCepefHeHa OaTuMeTpud-
Ha MOJENb [elo Kpallle Bifnosimae
eMIIpUYHNM JaHMM, HDK OyAb-sKa 3
X 12 Mopenen, 110 AN B 11 OCHOBY.
e ysromxyerbca 3 iTepaTypHUMU
OAHVMM, BIJIIOBiMHO [O AKUX OaTu-
' MeTpU4Hi Mofet, mo 6y oTpuMaHi
Ha OCHOBI yacoBux cepiit JJ13, xapak-

1 2 3  TEepU3YIOTbCH BUILOI TOYHICTIO, HIX

FMM6MHA 3 eMMIPUYHIX AAHVX, M MOJI€Ii 3aCHOBAHI Ha ONVHUYHUX CY-

Puc. 10. [liarpama po3ciloBaHHsI eMIIpMYHNX Ta MOJIE/IbHUX Oa- ITyTHUKOBJX SHIMKax [Evagorou et al
TUMETPUYHUX TAHUX. 2019; Wei & Theuerkauf 2020; Cabal-

Fig. 10. Scatter plot of empirical and model bathymetric data. lero & Stumpf 2020].

MAE = 0.14

MnéuHa 3 mopeni, m

Oxpemuii iHTepec y KOHTEKCTi OI[iHKY BepTUKa/TbHOI TOYHOCTI Mozesli penbedy AHA 3aTOKM, CTa-
HOBIUTD aHAi3 pacTPy CTaHAAPTHMUX BiIXWJIEHb, KU 300paXkeHNUI Ha puc. 7¢. SIK MO>KHa 6aunTy,
Ha O1/IbIIIii YaCTMHI aKBaTOPil 3aTOKM Bapiallis 3HaUYeHb IMUOMHM MK OKPEMUMIY MOAE/LIMU JOCUTD
HM3bKA. 3 TiCTOrpaMy pO3IOAITy 3HaY€Hb MHOXKVHM IIiKCeJIiB IIbOTO PACTPY i TOKai3alii KBapTUIiB
(puc. 8) BupHO, O CTaHAApTHe BifxwieHHA He nepesumye 0.1, 0.13 Ta 0.19 M Ha 25, 50 Ta 75 %
IIoNIi aKkBarTopii BifnmosifHo. IIpn boMy, mopiBHIOIOUNM pUC. 7a Ta 7C, MOXKHA 6auyuTy, 1m0 06/1acTi
3 HU3BKVIMM 3HAUeHHAMM CTaHIZAPTHOTO BiIXMIeHH: 37e6iIbIIOro XapaKTepHi s MicIb 3 mopis-
HSHO ManuMmy rnbuHamu. JlocuTb BUCOKA BapiabenbHICTh 3HAYeHb ITIMOMHY MIXX MOZEISIMU IpH-
ypOUeHa [10 KOTJIOBUH, a TaKOX /10 061acTell 3 iHTEHCMBHOIO AMHaMikow Bof. Hampuxiaz, mopis-
HSHO BYICOKi 3HaYeHHS CTaHJAPTHOTO BigXmIeHH: B 06/acTi 1 Ha puc. 7¢ HaitiMoOBipHiIle 3yMoBIeHi
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TUM, 1110 TYT YacTillle CIIOCTEPIiraloThCA BUCOKI KOHILIEHTPALlil 3aBucell 4yepes iIHTEHCUBHY JMHAMIKy
BOJI BHACJIJJOK BIUIMBY CYMDKHOI 10 Ijiei o6macti rmm6okoBogHoi yacTyHM TeHApiBCbKOI 3aTOKM.
IHTeHCMBHOI AVHAMIKOI BOJ, IMOBIpHO CHPMYMHEHI BUCOKi 3Ha4Y€HHs CTAaHJAPTHOTO BiIXU/IEHHA
iy obmacti 5. OcTaHHSA 3HAXOAUTHCA Y KYTOBill YaCTUHI 3aTOKM Y 30Hi IIepeXORy y 3aTOKY APYroro
HOPSZIKY, ie OeperoBa JIiHis Mae ckIagHy KoHdirypanito. Yepes 1o 30Hy BifOyBa€eTbcsi BOJOOOMIH
IIiJ] Yac 3TiHHO-HAriHHMX ABUIL, 1O i 3yMOBJIIOE TYT 4Yac Bifl YaCy BE/IMKY KOHLIEHTPALIil0 3aBJICEIL.

IHTeHCHBHA Bapiabe/lbHICTh 3MOJIe/TbOBAaHNX 3HAUeHb IIMOVHYU MiXK OKpEeMUMY MOJENAMH Y 00-
J1acTi 2 BU3HAYAETHCSA HAABHICTIO TYT KOTJIOBVHM i, BiTIOBi/{HO, Oi/IbIINM YacoM ceyMeHTalil 3a-
BlMCell. Bucoki 3HaYeHHA CTaHFAPTHOTO BifXMJIEHHA Ha ABOX AIAHKAaX Majoi IIOLi BOPUTYNI [0
npoMoiny Ha ocTposi TenppiBcbka Koca y o6macti 3 oueBMaHO 3yMOB/IeHa He IIPOCTOPOBOIO ONTIY-
HOIO0 HEO[JHOPI/IHICTIO BOJI,  B/IaCHE YaCTUMM 3MiHaMy IIMOUH Y MiCLISIX BOZOOOMiHY MK 3aTOKOIO i
MopeM 4epe3 IpoMoiHy. Sk BupHo 3 Tabmuui 1, 113, 3a sskumu 6y/mu pospaxoaHi 12 o6paHux Moze-
J1e¥1, OXOIUIIOIOTD Oi/IbIl 5K pik. BogHOUAcC 3a HAMIMMM CIIOCTepeXXeHHAMY KOHDIrypallis IpoMoiH Ha
Tenppiscpkiit Koci (i, BignmoBigHo, KoH}irypanis KoHyciB BUHOCY BiK/IafiiB y 3aTolLli) MO>Ke iCTOTHO
MIiHATICS HaBiTh 3a Ky/jU MeHIII IPOMDXKKM 4acy (puc. 11).

Puc. 11. Burisan nmpomoiH Ta KOHYCIB BUHOCY Ha OfHIN i Tiit ske mi/stHui octpoBa Tenppiscpka Koca (Bigmo-
Bifiae o6macrti 3 Ha puc. 7¢) Ha CyIyTHUKOBUX 3HiMKax Sentinel-2 Bixg 17.10.2017 p. (a) Ta 05.05.2018 p. (b);
KOMOIHAIlis CIIEKTPa/IbHIX KaHAIB: 8-4-2.

Fig. 11. The view of the erosion gaps and the sediment cones in the same area of Tendrivska Spit Island
(corresponding to area 3 in Fig. 7c) on Sentinel-2 satellite images from 17.10.2017 (a) and 05.05.2018 (b); the
combination of spectral bands: 8-4-2.

Oxpemo npuBepTae 1o cebe yBary mpaBuIbHOK (GOPMOI0 BIJOBKEHA 3 MIBHIYHOTO CXO/Y Ha IIiB-
[IeHHMI 3aXif] IPAMOKYTHA AIHKA 3 BUCOKMM 3Ha4eHHSAM CTaHJApTHOTO BiIXMIeHHs y o6macTi 4.
MeHu BupakeHa MOi6Ha [i/HKA IPUCYTHA TaKOX y 06macti 2. [xus mpasuibHa Gpopma i cTpora
B3a€EMHa MapajeNbHICTh HATAKAIOTh HA Te, 1[0 BOHM He OB fA3aHi 3 AKMMOCh IPUPOTHNUM SIBUIIEM
y camiii 3aroui, a € anoManismu camux JIJ13. 3 nmitepaTypu Bizomo, 110 1e € apredakTit, SKi BUHNU-
KaloTb Ha creHax JIJI3 Sentinel-2 micia armocdepHoi kopekuii yruiToro Acolite BHacmifok pisHu-
i y GisnyHMX XapaKTepUCTUKAX OKpeMuX CycifHix maTumkiB Ha SWIR-ceHcopi incTpymenTa MSI
[Vanhellemont & Ruddick 2016].

TakyM 4MHOM, METOJ BiJHOIIEHHS /IOr-TPaHCOPMOBAHNX CIIEKTPAIbHMUX KaHAJIB IIPOJIeMOH-
CTPYBaB BICOKY BepTUKA/IbHY TOUHICTb 6aTMeTpUYHOI MOfie/i Ha 6i/bLiit yacTiHi akBatopii Cxif-
Hol yacTuHM TeHapiBCbKOi 3aTOKN. [lelo MeHIIa BepTUKaabHa TOYHICTh BUABMUIACSA XapaKTEPHOIO
JUIs TOPiBHAHO ITIMOOKNMX YaCTVH aKBATOPil Ta Ha A/ITHKAX 3 IHTEHCUBHOIO AMHAMIKOIO BOJ, i y 6i/1b-
IIOCTi BUTMAZIKIiB OB sI3aHa 3 MiHIMBICTIO TPO30POCTi BOAHOI TOBIII. BTiM, OCKiTbKM KOHIIEHTpAIlist
3aBlcell, sIKa BjIacHe i 06YMOB}IIO€ IIpO30PiCTb BOJHOI TOBILI, € MiHIMBOI B 4aci, MOJIe/IIOBaHH S
penbedy AHa HUIAXOM NMOOYROBM 6araTbox OKpeMMX 6aTMMeTPUYHMX MOJeell Ha Bijibpanux cue-
Hax 4acoBux cepiit [1/13 3 HACTYNHMM IX ycepeTHEHHIM Jja€ MOXK/IMBICTD OTPUMATH KiHIeBy 6aTu-
MEeTPUYHY MOJIe/Ib IPUITHATHOI TOYHOCTI.
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BucHoBku

MeTonoM BiTHOLIEHHA JIOT-TPaHCPOPMOBAHMX CHEKTPATbHUX KaHAIB, KNI 3aCTOCYBAIN [0
vacoBoi cepii [IJI3 Sentinel-2, Baanocs mobyxyBaTu 6aTvMeTpUYHY MOZE/Ib CXifiHOI YacTyHM TeH-
IPiBCHKOI 3aTOKM 3 BUCOKOIO PO3/Ii/IbHICTIO Ta BUCOKOI BEPTUKATbHOI TOUHICTIO. 1|51 Moziens Moxe
OyTVM BUKOPMCTaHA fK IIPOCTOPOBA 3MiHHA JIA MOJEMIOBAaHHSA IIPOCTOPOBOIO MOMMPEHHA Tif[po-
0iOHTIB Ta BOJOIUIABHMX IITaXiB METOJAMI MAIIVHHOTO HaBYAaHHA. 3HAYHY IiHHICTb TaKa MOJe/Ib
CTQHOBUTH J/Is1 PO3YMiHHSA TreOMOPQOIOTiYHIX IPOIIECiB, sAKi BifOYBaIOTbCS B 3aTOL.

Xo4a BUKOPUCTAHWIT METOJ i TOTpebye YMMaoro 06cAry JOCUTb peCypCOEMHIX 004NCTIeHb, BiH
3arajioM € MIOPiBHAHO IPOCTUM i JOCTYIHNUM, ILIO I03BOJII€ PEKOMEHYBATH J10T0 [/ MOJeNTI0BaHH A
penbedy AHA IHIINX MiTKOBOJHVX BOIOVIM.

CynposBigHi MaTepianu

[ToBHOpO3MipHa reonpus’s3aHa HnudpoBa 6aTMeTpUIHA MOZIeIb CXiTHOI YacTVHM TeHapiBChKOI
3aToku y ¢popmati GeoTIFF i3 posginbhicTio 10 M/IiKcenb ZOCTYIIHA /I 3aBaHTAXKEHHS Ha PeIo-
suropii Zenodo 3a appecoro: https://doi.org/10.5281/zenodo.12783467. [lojaTkoBo B peno3uTopil
po3MillieHi BiiMuBKa penbedy IHA 3aTOKY Ta pacTp CTAHJAPTHMX BiIXWIeHb y TOMY X ¢opmari i 3

Tieto X pospinpHicTIO. KpiM Toro, B penosutopii fOCTyIHMIT KOX Ha MOBI R, 1110 6YB BUKOpMCTaHUII
y BOCIi/KeHH] i/1s1 ocHOBHOTO eTary o6po6xku J1113.

Ioosxu

Bucnosnioro mopsiky [. Koponecosiit Ta []. YepHskoBy 3a /1100’ s13HO HafiaHi jaHi II0/IbOBMX BUMi-
proBaHb IbMHM cxigHoi yacTnHu TenppiBcebkoi 3atokn. Oxpema nogska [I. Koponecosiit 3a ninHi
JIOTIOBHEHHS, SIKi IOITOMOI/IY iCTOTHO MOKPALINTY 3MicT po6oTH.

Hexnapamii

®inancyBaHHA. JJOCTIPKeHHA BMKOHAHO Yy paMKax Ta KOIITOM IIJITAHOBMX HAayKOBMX TeM JOPHOMOPCBHKO-
ro 6iocdeproro zanosigauka HAH Ykpainu «MoOHITOPMHT cTaHy NPUPOFHUX KOMIUIEKCiB HOpHOMOPCHKO-
ro 6iocepHoro 3anosiguuka HAH Ykpainu (Jlironuc npupopn) B 2016-2020 pp.» (Ne IP 0116U003374)
Ta «MOHITOPMHT CTaHY IPUPORHUX KoMIUTeKciB YopHOMOpchKkoro 6iocdepHoro sanosigunka HAH Ykpainu
(Jlironmc mpupopu) B 2021-2025 pp.» (Ne IP 0121U109174).

Kondmikr inTepeciB. ABTOp He Ma€ XOTHUX KOHQIIKTIB iHTepeciB, AKi MOV 6 BIVIMHY T Ha 3MICT 11i€l cTaTTi.
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abstract

The article examines the bird fauna of the left-bank part of the
city of Dnipro, including parks, forest parks, squares, cemeter-
ies, and other green areas as key elements of the urban landscape.
The study covered eight green zones with varying degrees of an-
thropogenic transformation, a total area of 479.08 hectares, where
route surveys were conducted over a total distance of 34.73 km.
The article provides an analysis of the species composition and
abundance of birds, as well as an assessment of their activity in
various habitat types. In total, the activity of 58 bird species be-
longing to 14 orders was recorded during the study, demonstrat-
ing significant taxonomic and ecological diversity. The most nu-
merous order was Passeriformes represented by 33 species (57%
of the total). The Lomivskyi Forest Park demonstrated the highest
ecological value, with 181 registered bird individuals belonging to
34 species. The uniqueness of this area is attributed to a combina-
tion of diverse habitats, the presence of multi-tiered vegetation,
and a low level of urbanisation. The Obukhiv Forest Park showed
the lowest bird abundance (77 registrations), explained by the
sparsity of vegetation cover, the dominance of Scots pine, and the
absence of dense understorey required by many species. Nesting
biomorphs of birds were analysed separately, reflecting the spe-
cies’ adaptive capabilities to environmental conditions. The most
numerous biomorphs were ‘anthropogenic-substrate’ (364 regis-
trations) and ‘cavity-nesting-anthropogenic-substrate’ (293 regis-
trations), highlighting the high adaptability of synanthropic and
partially forest-dwelling species to using artificial structures for
nesting. Birds of the ‘tree-crown” biomorph also showed signifi-
cant activity (179 registrations), underscoring the importance of
tree plantations, particularly old trees with cavities, for supporting
the bird fauna. Rare biomorphs include ‘burrow’ and ‘coastal’ (2
registrations each), indicating a lack of natural conditions such as
burrows, coastal zones, or floating vegetation necessary for these
species. The obtained results allow identifying the key factors in-
fluencing the avifauna in urbanised environments. The study find-
ings can be used to enhance the ecological stability of urban areas,
improve green zone planning, and preserve biodiversity.

© 2024 The author(s); 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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Posmnopin rai3goBux 6ioMmopd nraxis y 3emeHnx
HacaKeHHAX TiBoOepekHOI yacTiHM MicTa [[THimpo

Omnpra Pemortka, IOmia Komank

Pestome. Y craTTi posrsiHyTo OpHiTOdayHy niBob6epesxHOl yacTuHM MicTa JJHINPO, BKIIOYAOYN TAPKY,
TiCOMapKy, CKBepH, KJIafoBUIle Ta iHIII 3eleHi 30HM, K KIIOYOBi eleMeHTH MicbKoro nanpuadry. Jo-
CITPKEHHS OXOIMIO 8 3eIeHMX 30H PI3HOTO CTYIEHS aHTPOIOreHHOI TpaHCpOpMaliii 3araJibHO0 IIOLIEI0
479,08 ra, je IpOBeeHO MAapIIPYTHI OOMIKM 3arajbHOI0 JOBXMHOIO 34,73 KM. Y CTaTTi HaBelleHO aHasi3
BIUIOBOTO CK/IAZly T YMCEIbHOCTI NITAXiB, @ TAKOX OLiHEHO IXHIO aKTUBHICTH Y Pi3HMX TUIAX 6ioTomiB. 3a-
raJIOM IPOTSTOM JOCTIIKEHHs OY/I0 3apeeCTPOBAHO aKTUBHICTh 58 BU/IiB NTaXiB, [0 HA/IEXATD A0 14 ps-
ZiB, AKi JeMOHCTPYIOTh 3HaYHE TAKCOHOMIYHe Ta eKOJIoriyHe pisHOMaHiTTA. Hailbinpin yncenpHuM € psan
Topo6uenoni6ui (Passeriformes), o sikoro Hanmexxuts 33 Buau (57% Bif 3aranbHOI KinbKocTi). JIoMiBCbKumit
JCONAapK MPOJEMOHCTPYBAB HAMBMUINY €KOJIOTiYHY LIiHHICTD i3 181 3apeecTpOBaHOI OCOOMHOI IITaxiB,
1[0 HAJIeXaThb [0 34 BUJiB. YHIKa/IbHICTD Li€]l TepUTOPil 3yMOBIIeHa IIOEFHAHHAM pisSHOMaHITHIX 610TOIIB,
HASIBHICTIO 6araTospyCHOI POCTMHHOCTI Ta HU3bKMM piBHeM ypbawisariil. O6yXiBCbKuil MiCOMapK BUSBUB
HAHVDKY1 TTOKa3HMKI YMCeTbHOCTI ITaxiB (77 peecTpariiit), 1[0 HOSCHIOETHCS PO3PIPKEHICTIO POCTIMHHO-
TO IIOKPUBY, JOMiHYBaHHAM COCHM 3BMYaiHOI Ta BIICYTHICTIO IyCTOrO MifyTicKy, HeOOXifgHOrO [is bara-
ThOX BrfiiB. OKpeMo IpoaHasisoBaHO rHi3foBi 6ioMopdn mTaxis, AKi BifOOPaXKAIOTh afaTALIHI MOX-
JMBOCTI BUJIB 1O yMOB cepepoBuina. Hait6inpur uncenbHuMM € 6ioMopdu «aHTPOIOreHHO-CYOCTpaTHa»
(364 peecrpariii) Ta «AyMIOTHI3HO-aHTPOIIOTeHHO-Cy6cTpaTHa» (293 peecTpaliii), 1[0 AeMOHCTPYE BUCOKY
3[JaTHICTh CMHAHTPOIIHYX i YaCTKOBO JTiCOBYUX BUJiB O BUKOPUCTAHHA IITYYHNX KOHCTPYKIIili 1711 THi3/Ty-
BaHH:. 3HAYHY aKTUBHICTb TAKOXX II0OKa3amy nraxu 6iomopdu «kpoHoBo-mepeBHa» (179 peecTpariiit), 1150
HiIKPeCIIoe BaXXIUBICTD fepeBHMX HACAKeHb, OCOOMMBO CTApUX fiepeB i3 AyIUIaMu, A/I MiATPUMaHHS
opaitodayun. Pigkicaumu 3amumrarorscst 6ioMmopdu «HOpHa» Ta «upubepexxHa» (o 2 peectparii), o
CBilYMTH PO HecTady NPMPOJHMUX YMOB, TAKUX AK HOPM, MPpUOEPeXXHi 30HM UM IUIABy4a POCTMHHICTD,
HeoOXifHMX st nux BuAiB. OTpuMaHi pe3ynbraTyt JO3BO/AIOTH 11eHTU(IKYBATH K/IIOYOBI YMHHUKY, SKi
BIUIMBAIOTh Ha OpHiTO(ayHy B yMOBax ypbaHisalil. PesyibraTu oCTimKeHHA MOXYTb OyTU BUKOPYUCTaHi
IULsI T/IBUIIIEHHS €KOMOT1YHOI CTabiIbHOCTI MICHKMX T€PUTOPIlL, TOKpAIl[eHHs I/ITaHyBaHHsI 3e/IeHIX 30H 1
36epesxeHHs1 6i0pi3HOMAHITTSL

Kio4oBi coBa: akTUBHICTb NITaxiB, ypOaHi3oBaHi TepuTOpii, BUIOBE pisHOMAHITTA, 6ioMOpdu.

Appeca gna 38’a3Ky: F0nis Kommuk; JHinposcpkuit HanjjoHanbHuit yHiBepcureT iMeHi Onecs Tonyapa; mpo-
criext Haykwn, 72, M. [Tninpo, 49000 Ykpaina; Email: julikomluk@gmail.com; orcid: 0009-0007-6615-1345

Bcryn

Micpki 3eneHi 3081, TaKi AK MapKM, CKBEPY Ta TiCOIAPKY, BiJirpaloTh KPUTUYHO BaXKIMBY POJb y
HiiTpUMaHHI eKoIorivHoro 6anancy ypbanisoBanux tepuropiit. Li AinaHKu He /uie TiBUIYIOTH
eCTeTUYHY IpUBAOIMBICTh MiCbKOTO TaHAIAQTY, ajle i € BAKIMBUMU OcepenkaMy 6iopisHOMaHIT-
TS, CIIYTYIOUM OCeNMNIAMY /I YMCTeHHUX BuAiB nraxiB [Stankevych-Volosianchuk 2017]. Micpki
ITax) 3MYILIEHi alalTyBaTICS B0 0COOMMBYUX YMOB >KUTTS B MeXKaX ypOaHi30BaHMX 30H, AKi 3HAYHO
BifIpisHAIOTbCA Bif IXHbOrO npupogHoro cepegosuma [Kuzio 2016]. 3eneni tepuropil HagaoTh IM
HeoOXifHI pecypcu [/Is1 Xap4yBaHH:, YKPUBAHH Ta THi3AYBaHH:A, CTBOPIOIOYM CBOEPIIHI «OCTPOBU
JKUTTSA» Cepefl MIChKOTO CepefoBuIla, OFHAK BUCOKMII PiBEHb aHTPOIIOTEHHOTO BIUIMBY YacTO 3Mi-
HIOE CTPYKTYPY YIPYIIOBaHb IITAXiB i MOYKe HETaTMBHO BIUIMBATH Ha iXHE pisHOMaHiTTs [Solomakha
et al. 2020; Shupova & Chaplygina 2021].

Po3yMiHH: B3a€M03B’ 3Ky M>K BIJJOBUM CK/Ia[IOM IITaXiB i XapaKTepPUCTUKAMU 3€/IeHNX 30H CTAE
flenasti aKTya/lbHIIINM, OCKIIBKY TaKi ZOCTIPKeHHS HO3BOJIAIOTD IIMOIIe OLiHUTY BIUIMB ypOaHi-
3anii Ha npupopny [Diaz et al. 2022; Stankevych 2004]. IITaxn € npupogHUMYM iHAVKATOpaMM CTaHY
eKOCIHCTeM, i IXHi yrpynmoBaHHA MOXYTb CIYTyBaTy e(eKTMBHUM iHCTPYMEHTOM [ MOHITOpUH-
ry exonoriyaux 3min [Dubovyk 2019]. KpiM Toro, nTaxum BUKOHYIOTb HU3KY BaXXIMBUX (QyHKIIii
y MicbKux naHpuradTax, BKIIOYHO 3 60poTh0O0I0 IPOTH KOMaX-MIKiZHUKIB, ITOMMPEHHAM HACiHHA
POC/INH, a TAKO>K CTBOPEHHAM YMOB J/IS1 €MOLIIITHOTO Ta eCTeTUYHOro KoM opTy ropoass. Hampu-
KJIaJl, CIIiB ITaxXiB CIIpUsE 3HVDKEHHIO PiBHA CTPECY y MEIIKaHIIB MicTa, a iXHA NPUCYTHICTb pOOUTD
HapKM Ta CKBepYU NPUBAOIMBUMM MiCIISIMY /IS BiITIOYVHKY.
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I[IpoTe, monpu 3HAYHY Ki/IbKIiCTb JOCIIi/KeHb OpHiTOpayH) MiCbKIX TepUTOPiil y pisHUX KpaiHax
CBiTY, B YKpaiHi I} TeMa 3a/IMIIA€ThCA HEJOCTAaTHHO BUBYEHOI0. JloTenep OCHOBHA yBara IpuUiiAana-
CsI TUIlle OKpeMMM aclleKTaM, TaKUM sIK IOBeliHKa OKpeMuX BIUIB ab0 IXHs afjalTallis 0 SMiHEHNX
yMoB cepenoBuiia [Borysov et al. 2020; Koshelev et al. 2020; Atemasova 2023]. [Ipu 1jpomy nutaH-
HA BIUIMBY Pi3HUX TUIIIB POCIMHHOCTI, IIiIbHOCTI IepeBHUX HacaPKEHb 1 CTyIIeHA OKY/IbTYPEHOCTI
TEPUTOPill Ha BUJOBMII CK/IAZ i aKTMBHICTDh NTaXiB 3a/lMIIAIOTECA MasofocTimKkernmu. Oco6mmBo
BaX/IMBJM € aHaJIi3 B3a€MOJIl CMHAHTPOIHMX BUMIB, AKi aKTMBHO IPUCTOCYBAIUCA JJO MiCBKUX
YMOB, i3 JTicOBMMM BUAAMM, 10 36eperiu MpKB’ A3aHIiCTb 1O IPUPORHUX cepenosuly [Bokotey 1995;
Shupova et al. 2023].

BuBdenHs opHiTOdayHU MiCbKMX MapKiB i JicomapkiB € BKpail BaYK/IMBUM He JIMIIE 3 HAYKOBOI
TOYKMU 30pY, ajie 11 I MPaKTUYHOTO BUKOPUCTAaHHA B IPUPOJOOXOPOHHIN AisANbHOCTI. [JaHi, oTpu-
MaHi ITiJ] Yac TaKuX AOCAIIKeHb, JO3BOISIIOTh p03p06n;m/[ peKOMeHpauil I/11 CTBOPEHHA 3€/IEHNX
30H, AIKi MAaKCUMAJIbHO CHPUATUMYTD IiJTPMMaHHIO 6i0pi3HOMAHITTS Ta €KOJIOriYHOro 6ajaHCy B
yMOBax IOCTifHOTO 3pocTaHHs ypbaHisanil. Oco61MBO LIHHUMY € pe3yNbTaT JOCIi/KEeHb, 110
BPAXOBYIOTb 0COONMMBOCTI ypOaHi30BaHOTO MaHAIA]TY, OCKIIbKM BOHM MOXYTb Oy TH BUKOPUCTaHi
IJIA TIOKPAILEHHA IUIAHYBAHHA MiCbKUX TEPUTOPIN, 30KpeMa Yepes iHTerpanio Ipupoj00pieHTOBA-
Hux pimens [Kuzio 2016].

Marepianu Ta MeTOIM

Metropu pocrimpkeHb 6asyBannucs Ha KOMIUIEKCHOMY IiIXOM, SIKMII ITOETHYE eleMeHT! Pi3HuX
METOJiB i CIpsAMOBaHNUII Ha aHa/i3 aKTMBHOCTI NITaxXiB y AepeBOCTaHaX y rHisfoBuit nepion. OcHo-
BOIO IIOC/TyTyBala MEeTOAMKA JOCTiPKEeHHA aKTMBHOCTI NTaxiB, 3anponoHosaHa O. JI. [lonomapen-
koM [Ponomarenko 2017], sixa Bkiaroyae MogudikoBaHi eleMeHTU METOIB CIIOCTEPeXXEeHHs Ta Me-
TOZ, MapuIpyTHuX 067iKiB [Bibby et al. 1998]. MapupyTauit 007K ifjeanbHO MiAXOAUTD [t 00Ky
OiMbII PYX/IMBUX Ta NMOMITHUX BUAIB NTaxXiB, a TAKOX THUX, IO MOXYTb JIETKO OyTHU «CIIOJIOXaHi»
criocrepiradeM. O6TiKy IPOBOAVIIN TIifi Yac MILIOTO IepeMillleHHs B3[[0BX 0OpaHOro MapuIpyTy 3
peecTpalji€io BCix BUAIIB IITaxiB 3 060X 60kiB MapuipyTy. lIIBuaKicTh nepecyBanHs ctanosuna 0,75-
1,0 xm/ropuny. [l 3HVO)KeHHA JIMOBIpPHOCTI IIOBTOPHOI peecTpallii OffHOTo i TOro > mnraxa o6/iKu
nposopyics 3 intepBanoM y 40-50 merpis. Taka BijcTanb 6y1a o6paHa 3 ypaXyBaHHAM TOTO, 11O
OiMbIIICTD NTAXiB i Yac THi3ZOBOTO Ce30HY 3a3BMYAll TPUMMAIOTHCS CBOIX THI3JOBUX Ji/ITHOK, SIKi
3a6e311e4yl0Th 3aXVICT IOTOMCTBA Ta eeKTUBHE BUTOJNOBYBaHHA. Y pasi HoTpebU 3MiliCHIOBaIICA
KOPOTKI 3yIIMHKM /I YTOYHEHHA BULy 260 MipaXyHKY Ki/IbKOCTi 0COOMH.

ITig gac crocTepe)xeHb peecTpyBaly HACTYIIHI TapaMeTpy: BUJ IITaxa; BUJ jepeBa abo yarap-
HIIKa, Ha AKOMY ITax OyB IOMiueHuIT; BUCOTA Ta BIKOBMII CTaH JilepeBOCTaHy; CYOCTpar, Ha AKOMY
6y}1a BUABJIEHA AKTUBHICTD IITaxa; BUCOTA MiCII€3HAXO[PKEHHA IITaxa; HAABHICTb YarapHMUKiB abo
iJTicKy, iX BUJOBUI CK/Iaf Ta BICOTA; HAABHICTbh TPABOCTOIO Ta JIOTO BUCOTA; @ TAKOXK reorpadivHi
KOOPAVHATI TOYKM peecTpalil. ¥ AKocTi cybcTpariB posriagamicsa NpupofHi KOMIIOHeHTH (Tinkn,
CTOBOYpY, IOBEPXHsI IPYHTY, IOBEPXHs BO/IM) Ta aHTPOIIOTeHH] eneMeHTH (OyAiBIi, TapKaHu, OCBIT-
JII0BaJIbHI KOHCTPYKIIT). [I/Is IPOCTOpOBOTro aHa/Ii3y JaHUX 3aCTOCOBYBABCs METOJ, KapTorpadyBaH-
Hs, SIKMIT Tepe6adaB peectpanio GPS-koopuHaT KO>XKHOTO MICIisl TPAIUIIHHSA IITaxiB.

CriocrepexeHHs 3[1i/ICHIOBa/IV IIPOTSTOM THI3[0BYX IepiofiB (3 KBiTHA 110 /iutensb) 2023-2024 po-
KiB BpaHui (3 6:00 go 11:00) 3a cIpUATINBUX NOTOFHNX YMOB 3aJ/I1 PeecTpallii MaKCUMaIbHOI aK-
TUBHOCTI IITaxiB. AHa/Ii3 OXOINB OCHOBHI 3e/IeHi 30HU N1iBo6epexoKa M. [IHIITpo, BK/IIOYa0un MapKu,
CKBepH, pparMeHTy NPUPOLHIX JICiB, TpaHC(HOPMOBAHMX aHTPOIIOTeHHNM BIUIMBOM. HeBenuki 3a
IUTOLIEIO 3e/IeHi Haca/KeHHs 00CTeXYBaIu MOBHICTIO, @ B Oi/IBIINX 30HaX 00MPaNNCh AIISHKY, IO
HaJiKpalje MpefCTaB/IANN TUIIOBI €KOCUCTEMI.

3arajbHa JOBXMHA MIIMX MapUIpyTiB cknana 34,73 KM, a IUIOIIA JOCTifI)KeHOoi TepuTopii —
479,08 ra. O6ikoBaHo 1164 oco6uH 58 BB NTaxiB y 8-Mu 3e/IeHMX 30HAX JIIBOOEPEKHOI YaCTHHIU
micra JIHinpo, sAKi BK/IIo49amu B cebe MiChbKi Mapku, CKBepy, IPUMIChKi TiCOBi 30HM, a TAKOXX LIMBi/Ib-
He KiagoBuie (Tab. 1).
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Tabnuys 1. O6cTexeHicTh TepuTOpiii 1iBo6epexxHOl yacTiHu M. [IHinpo B 2023-2024 pokax*
Table 1. Surveyed areas of the left-bank part of the city of Dnipro in 2023-2024

ITnomia . . . .
Ne . . . \Homxnna mapui-| Kinpkicte |KinbkicTs
3/ Micre peectparnii Hatu nocmimxenns T%?)?/ITT?}()?;,I?; DYy, KM peectpauiit | Buis
1. O6yxiBcbkuil mcomapk 02.06.2024-09.06.2024 183,00 9,60 77 20
2. JlomiBCbKMii 1icomapk 18.05.2024-19.05.2024 126,00 5,90 181 35
3. lluBinbHe KmMamoBUIIE 30.05.2024 22,30 3,00 177 19
4. ITapx Kupnmika 06.05.2024 9,49 2,15 148 24
5. Jlicomapk JIpyx6u HapoxiB 04.05.2024-01.06.2024 104,00 10,20 139 20
6. Tlapk Caraiimak 24.04.2024-28.04.2024 16,78 1,39 175 21
7.  ManyiiniBcbKmit IapK 24.04.2024-28.04.2024 8,72 0,61 139 15
8. Ilapk xynbTypu Ta Bigmounuky 20.05.2023-11.06.2023 8,79 1,88 128 24
[IpupninpoBcbKuit
3arasom 479,08 34,73 1164 -

* Homepu BifmoBifaioTh mo3HaveHNM Ha marti (puc. 1).

3eneHi 30HMU 1iBoOepexxHOI yacTHHY MicTa JJHIIpo, 1m0 6y 06’ eKTaMy JOCTiIKEeHHS IPOTATOM
THi30BMX ce30HIB 2023-2024 pokiB, mpefcTaBneni Ha KapTi-cxemi (Puc. 1).

KapTa 1o3Bo/sA€ HAOYHO IPOAEMOHCTPYBAaTH IPOCTOPOBE PO3TAIIyBaHHA HOCTIIPKEHNX TEPUTO-
piit, IO € BOYK/IMBUM /IS pO3yMiHHS TOTO, SIK MiCbKe cepeloBMILe BIVIMBAE HA (GOPMYBAHHSA OpPHi-
TOKOMIUTEKCIB. AHasli3 THi3HoBUX 6ioMopd Ta aKTMBHOCTI yrpyHOBaHb IITaXiB Ha IUX AUIIHKAX €
K/TIOYOBVIMM Ji/Is OL[iHKY iXHbOTO €KOJIOTI{YHOTO 3HaYeHH: B 30epe>keHHi pi3HOMaHITTA NTaxiB i mig-
TPUMaHHI IXHbOI aKTUBHOCTI.
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Puc. 1. KapTa-cxema TOCTIIKeHUX TEPUTOPIii TiBoOepesxHOI yacTuHY Micta JHinpo: 1 — O6yxiBcbkumii tico-
mapk, 2 — JlomiBebkuii micomapk, 3 — [usinpe knagosuie, 4 — ITapk Kupuniska, 5 — Jlicomapk Jpyx6u
Hapopis, 6 — ITapk Caraiifak, 7 — ManyitniBcbknit mapk, 8 — Ilapk KynbTypu Ta Bifnounsky IlpupHinpos-
CBKUIL.

Fig. 1. Map-scheme of the surveyed areas in the left-bank part of the city of Dnipro: 1—Obukhiv Forest Park,
2—Lomivskyi Forest Park, 3—Civil Cemetery, 4—Kyrylivka Park, 5—Friendship of Peoples Forest Park, 6—
Sahaydak Park, 7—Manuilivskyi Park, 8—Prydniprovskyi Culture and Leisure Park.
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PesynbpraTi Ta IX 00TOBOpEeHHA

Y Mexax iBo6epe>KHOI YacTuHY MicTa JJHIIpo Ha BOCbMM HOCTIKEHNX AiIAHKaX OY/I0 3apee-
CTpoBaHO 58 BU/IB NTaxiB, AKi Hajmexartp 10 14 psapais (Tabm. 2).

Tabnuys 2. BupoBuil CKIaj Ta YUCETbHICTh NTAXiB y NapKax i micomapkax miBo6epexxHoi yacTuHu M. [IHi-
npo. Bupu BkaszaHi B andaBiTHOMY IOPAAKY 32 YKPalHCHKOIO Ha3BOKO*

Table 2. Species composition and abundance of birds in parks and forest parks of the left-bank part of the

city of Dnipro. Species are listed in alphabetical order by their Ukrainian names

n ocobuH
ol|l=|" = s
YkpaiHcbka HasBa JlaTuHCbKaA Ha3Ba é é g | X v | © =S| = 2
< < = X a | % v X <
BUALY BULY E|E| & & g & & & &
sl el =xle|ls|e|8le|®
S 2 < s} =
EIE| S =
Bopusitep 3BUYaitHmit Falco tinnunculus (Linnaeus, 1758) | B 1
Businbra Oriolus oriolus (Linnaeus, 1758) 1 7 - - - - - 9
BiBcsaHKa 3BuYaiiHa Emberiza citrinella (Linnaeus, 1758) 2 3 - - - - 5
BiBuapuk sxoBro6poBuit  Phylloscopus sibilatrix (Bechstein, 1793) 3 3 - - - - - - 6
BiBuapuK-KOBaIMK Phylloscopus collybita (Vieillot, 1817) 5 4 - 6 - - 15
Binpmanka Erithacus rubecula (Linnaeus, 1758) 1 - - - 3 - - 4
Bopona cipa Corvus cornix (Linnaeus, 1758) 1 11 8 5 6 8 3 45
Tanka Corvus monedula (Linnaeus, 1758) - - - - - - - 1 1
Tony6 cusmit Columba livia (Gmelin, 1789) - 5 9 19 - 6 - 31 70
TopuxsicTka 3Bu4aiiHa Phoenicurus phoenicurus (Linnaeus, 1758) 1 - 1 - - - - - 2
TopuxsicTka YopHa Phoenicurus ochruros (S.G.Gmelin, 1774) - - 18 - - 1 5 25
Topnuis cajoBa Streptopelia decaocto (Frivaldszky, 1838) - 1 - - 1 2 3 - 7
Topob6e1b oNMbOBMIT Passer montanus (Linnaeus, 1758) - 15 64 24 10 39 43 27 222
Topob6enb xaTHil Passer domesticus (Linnaeus, 1758) - 11 - - - 13 - 24
Ipisp ciiBounmit Turdus philomelos (C.L.Brehm, 1831) - 1 - - - - - 2
Iaren 3sBUYaTHUI Dendrocopos major (Linnaeus, 1758) 9 4 - - - - - - 13
IaTen manui Dendrocopos minor (Linnaeus, 1758) - - - - 1 - - 1
JATen cepenHii Dendrocopos medius (Linnaeus 1758) - 2 - - - - - - 2
SATeJ CUPIChKUI Dendrocopos syriacus (Hemprich et
. P Ehrenberlg), 18%5/3) ( P B 4 > 2 - 213
JKoBHa cuBa Picus canus (Gmelin, 1788) - 1 - 2 4 1 1 2 11
3eneHaK Chloris chloris (Linnaeus, 1758) 4 1 3 9 - 6 1 27
303y Cuculus canorus (Linnaeus, 1758) - 2 - - 2 - - 4
3s6/1mK Fringilla coelebs (Linnaeus, 1758) 15 9 1 - - - - 5 30
KBax Nycticorax nycticorax (Linnaeus, 1758) - - - 1 - - - - 1
Kpmkenp Anas platyrhynchos (Linnaeus, 1758) - - - 7 5 3 - 1 16
Kpomns’siHka yopHoronosa Sylvia atricapilla (Linnaeus, 1758) 1 - - 1 7 - - 10
Kpyx Corvus corax (Linnaeus, 1758) - 1 - - 3 - - - 4
KpyTuromosxka Jynx torquilla (Linnaeus, 1758) e | 1
Kypouka BopsAHa Gallinula chloropus (Linnaeus, 1758) - - - 1 - - - - 1
JlacTiBKa MicbKa Delichon urbica (Linnaeus, 1758) - - - 2 - - - - 2
JIacTiBKa cizibcbKa Hirundo rustica (Linnaeus, 1758) - 12 5 - - 3 - - 20
JTucka Fulica atra (Linnaeus, 1758) - - - - - - 1 1
JIyHb IO/TBOBMIL Circus cyaneus (Linnaeus, 1766) - - - 1 - - - - 1
MapTuH 3BUYaitHUI Larus ridibundus (Linnaeus, 1766) - - - - - 3 - - 3
MapTuH KOBTOHOT 1 Larus cachinnans (Pallas, 1811) - 2 - - - 3 1 6
MyxonoBka 6inomms Ficedula albicollis (Temminck, 1815) - 26 8 1 12 - - 5 52
MyxonoBKa cipa Muscicapa striata (Pallas, 1764) 2 2 - 1 - - 1 7
Onyxn Upupa epops (Linnaeus, 1758) 2 4 2 2 - 1 - 1 12
OuepeTsiHKa BeMKa Acrocephalus arundinaceus (Linnaeus, 1758) - 2 - - - - - - 2
ITipHuKo3a BemkKa Podiceps cristatus (Linnaeus, 1758) 1 - - - 8 2 11
ITnucka 6ina Motacilla alba (Linnaeus, 1758) - 3 3 - - 2 8 19
[Mpunyrennp Columba palumbus (Linnaeus, 1758) 1 2 6 5 15 2 - 1 32
Pemes Remiz pendulinus (Linnaeus, 1758) - - - 2 - 3 - - 5
Pubanouka Alcedo atthis (Linnaeus, 1758) - - - 2 - - - - 2
Ceprokpuenb YOpHU Apus apus (Linnaeus, 1758) - - - - - - - 1 1
Cunnig 6akuTHa Cyanistes caeruleus (Linnaeus, 1758) - 1 - 1 - - 3 - 5
CUHMIA BeTMKa Parus major (Linnaeus, 1758) 18 23 16 10 32 4 6 19 128
CoBa Byxara Asio otus (Linnaeus, 1758) - - - - - - - 4 4
Coiika Garrulus glandarius (Linnaeus, 1758) 2 2 8 - 14 - - - 26
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CoOOBENKO CXiJHIIT Luscinia luscinia (Linnaeus, 1758) 4 3 - 3 - - - 10
Copoxa Pica pica (Linnaeus, 1758) - 5 9 4 3 28
COpOKOIYZ TepHOBMIL Lanius collurio (Linnaeus, 1758) 27 - - - 9
®dasan Phasianus colchicus (Linnaeus, 1758) 1 1 - 3 - 5
Yamnns cipa Ardea cinerea (Linnaeus, 1758) - 2 - - - - - - 2
YuKOTEHD Turdus pilaris (Linnaeus, 1758) - - - 14 - - 12 - 26
[Iax sBUyatHMIt Sturnus vulgaris (Linnaeus, 1758) - - 8 32 3 63 54 2 162
IeBpuK MicOBMIt Anthus trivialis (Linnaeus, 1758) 5 - - - - - - - 5
Ik Carduelis carduelis (Linnaeus, 1758) - - - 2 - - 3 - 5
3aramom 77 181 177 148 139 175 139 128 1164

* YKpaiHCbKi Ta TaTMHCBKI Ha3BU NTAXiB MTOJAHO Bif[TOBiHO 10 BUaHHA «BiTuM3HAHA HOMEHK/IATypa MTaxiB
cBity» [Fesenko 2018].

Xapaxmepucmuxa maxcoHomiuHux zpyn

Haii6inpin pisHomanitHuMm € psp Topo6buenoni6ni (Passeriformes), mo cranoButs 57% Bif 3a-
rajIbHOI Ki/IbKOCTI BUJIB, JO AKOro HajexaTb 33 Buau. JIpyre Micie 3a 4MCeNbHICTIO BUJIB IOCi-
nae psan Osarnonopnioni (Piciformes) 3 6 Bugamu (10% Bif 3aranbHOI KiIbKOCTI BUAIB), TOAI K X
Tony6onopi6ui (Columbiformes) mpexcrasnennit 3 Bugamu (5% BinmoBinHO). Pagn Jlenexonopi6Hi
(Ciconiiformes), CuBkonopi6ni (Charadriiformes), Kypasnenoni6ni (Gruiformes), Cusopaxiio-
nopi6Hi (Coraciiformes) ta Cokononopi6Hi (Falconiformes) mpencrasneni mo 2 Bugu KoxeH (1o
2% Bip 3aranbHOI KinbKOCTi pARiB). [HIIi psaan, a came, I'ycenoni6ni (Anseriformes), 3o3ynenonioni
(Cuculiformes), Kyponozi6ni (Galliformes), Ilipunkosononioui (Podicipediformes), Cepriokpunb-
nenozpi6Hi (Apodiformes) ta Coonopi6ni (Strigiformes) — mo ogxomy Bupy (1% Bix 3aranbHOI
KiZIBKOCTI pAfiB).

Binpury wactky pagy lopobuenonibHux 3aitMaioTb npenctaBHuKu popuun dposposi (Turdi-
dae) — 6 Bupis, mo craHoBUTH 18% Bix 3aranbpHOI KinbKocTi BUAiB Ijporo paxy. Lls popuHa mnpe-
3eHTOBaHa TaKMMM BUAaMu: Binburankow Erithacus rubecula (Linnaeus, 1758), ropuxBiCTKOIO 3BU-
vaitHoo Phoenicurus phoenicurus (Linnaeus, 1758), ropuxsicTkoro 4opHOI0 Phoenicurus ochruros
(S. G. Gmelin, 1774), nposnom cuiBounm Turdus philomelos (C. L. Brehm, 1831), unkornem Turdus
pilaris (Linnaeus, 1758) Ta conoseiikoM cxiguum Luscinia luscinia (Linnaeus, 1758). Ile cBigunTp mpo
BJICOKY PiSHOMaHITHICTb BI/IOBOTO CK/Ia/ly B MeXKax 1i€i POJMHM, X04a YMCEIbHICTh OKPEMUX BUJIB
CYTTEBO BapilO€TbCA, BiJj HAIMEHIINX ITOKa3HMKIB Y TOPUXBICTKM 3BMYAlIHOI Ta IpO3Ja CIIiBOYOTO
(2 peecTpauii 0co6MH) 10 HABUINMX Y TOPUXBICTKM YOPHOI Ta YMKOTHA — 25 Ta 26 peecTpalii oco-
6uH BigmosigHo. Poguna Boponosi (Corvidae) saiimae mpyre micrie 3a KinbkicTio BuziB (15%), fo
Hel HaneXxaTb Buu BopoHa cipa Corvus cornix (Linnaeus, 1758), ranka Corvus monedula (Linnaeus,
1758), xpyk Corvus corax (Linnaeus, 1758), covixa Garrulus glandarius (Linnaeus, 1758) ta copoka
Pica pica (Linnaeus, 1758). BogHo4ac, Hait6i/Ib1II YMCICHHUM BUJIOM 32 KiJIBKICTIO peecTpaiil y 1iit
ponuHi € BopoHa cipa (45 ocobun), Topi sk ranka 6yna 3adikcoBaHa JIuIiIe OANH pas.

TpeTboto 3a uncenpHicTIO BuiB 6yna pogunHa Kpommp’aukosux (Sylviidae), sika ckmamae 12%
Bijj BCiX BUAIIB B pAJi Ta IpefcTaB/IeHa BugaMu: BiBuapuk-koBaauk Phylloscopus collybita (Vieillot,
1817) 3 HaitOIIBINO0 B 1Iiit POAMHI KiBKICTIO TparisiHb — 15 peecTpaliiii, BiB4apuK >KOBTOOPO-
Buit Phylloscopus sibilatrix (Bechstein, 1793), kponus’siHka yopHoronosa Sylvia atricapilla (Linnaeus,
1758) Ta ouepetsaHka Benmuka Acrocephalus arundinaceus (Linnaeus, 1758) 3 HallMeHIIO0 Ki/IbKiCTIO
TpaIlIgAHb — 2 peecTpalil.

Popuna B’ropkosi (Fringillidae), sika cknagae 9% Bupis Bin Bcix [opobuenonibHmx, reMOHCTpYe
HOMipHY pi3HOMaHITHICTb i KinbkicHmit cknaf. Jo Hel Hanexxatsb 3enensk Chloris chloris (Linnaeus,
1758) — 27 peecrparii ocobun, 3s16muk Fringilla coelebs (Linnaeus, 1758) — 30 oco6uH, Ta MUK
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Carduelis carduelis (Linnaeus, 1758) — 5 oco6uH, 1110 Bka3ye Ha 6i/1bII piBHOMIpHUII pO3NOAIN M-
CENIbHOCTI cepefi BUJIiB y ITOPiBHAHHI 3 iHIIMMM POJIVIHAMM.

Popuna Cunnnesi (Paridae), sika ckmazjae 6% Bif 3araqbHOI KiTbKOCTI BUJIB ALY, IpeACTaBIeHa
[IBOMa BUJJaMI: CHHUIIEI0 BeuKoo Parus major (Linnaeus, 1758) Ta cununeto 6nmakutHoto Cyanistes
caeruleus (Linnaeus, 1758). He3pakarouy Ha CKPOMHY Ki/IbKiCTb BMAIB, IIs1 POAVHA Majia BEIUKY
4JCENbHICTD PeeCTpaltiit, a caMme cuHMLI BeqmKoi (128 peectpariit 0co6mH), 1[0 poOUTSH i OFHMM i3
Halt0i/IbII TOMiHAaHTHUX BUAIB cepep ycix Topobuenoniobuux. [TomibHa curyaris cocTepiraeTbes i B
poxui IlImakosi (Sturnidae) (3%), sika mpencTaB/ieHa uile OAHUM BUJOM — IINAKOM 3BUYAIIHUM
Sturnus vulgaris (Linnaeus, 1758), mpore Lieit BUJ 3aliMa€e IIPOBi/{HY IIO3MIIiI0 3a Ki/IbKICTIO peecTpa-
1ii1 (162 ocobuum).

Takox 6% Bif psARy cTaHOBIATD HpencTaBHMKM popyHu [opobuesi (Passeridae): ropobennp mo-
nvoBuit Passer montanus (Linnaeus, 1758) — 222 ocobunu, Ta ropobeub xaTHiit Passer domesticus
(Linnaeus, 1758) — 24 oco6unn. Oco61mBo BUAIIAETbCA TOPOOELb TIOTbOBNUIA, AKNIT JOMIHY€E He
JMIIe Y CBOIIl POAVHI, a/le € TAKOXX OJHMM 3 IOMiHAHTIB cepef ycix 3adikcoBaHMX BUJiB.

Inmi popwum, Taki sk JlacriBkoBi (Hirundinidae), ITnuckosi (Motacillidae), Copokonynosi
(Laniidae), Peme3oBi (Remizidae), Businerosi (Oriolidae), BiBcsankosi (Emberizidae) Ta Myxo-
noskoBi (Muscicapidae), 6y npefcrasieHi o ogHOMY ab0 BOMa BUaMM, KOXKHA 3 SKUX CKJIa-
mana 3-6% BUAOBOTO CKIany B psani fopobrienonibni. 3 mpecTaBHUKIB IepeTidveHNX POAUH Haii-
Oi/bII YMCeNTPHMMY BUIAMU 32 KUIBKICTIO peecTpalliit cTam MyxojoBKa 6inommns Ficedula albicollis
(Temminck, 1815) 3 52 peectparismu ocobuH, nactiBka cinbebka Hirundo rustica (Linnaeus, 1758)
3 20 peecrpanismu ta wincka 6ima Motacilla alba (Linnaeus, 1758), uncenpHicTb K01 ckmana 19 pe-
ecrtpaiit oco6uH. TakuM 4MHOM, pO3NIOAIT BU/IB y popnHax fopobienoniOHux Bifo6paskae sk Bu-
COKY BUJIOBY, TaK i YMCe/IbHY HEOHOPIZHICTb YIPYIIOBaHb.

Oxkpim psany Topobuenoni6Hmx, iHIII psAY XapaKTepU3YIOThCS MEHIIO Ki/IbKICTIO BUJIB i oco-
6un. Tak, y pagi Jarnononi6ui (Piciformes), o Bk1o4ae 6 BUAIB, yci MpeAcTaBHUKY Ha/IeXaTb 10
onHiel ponyan — Jatnosi (Picidae), mo cranoButs 100% Bif BupgoBoro ckmany pany. Le Bigo6pa-
Xae crenydiky 1[boro TAKCOHOMIYHOTO YIPYHOBaHH, /ile OCHOBHVMMIU IIPEACTaBHUKAMU € JiepeBHi
BIUZIM, IPUCTOCOBAHI [I0 IIPOXKMBAHH Y TICOBUX Ta Y3/TicHUX eKocucTeMax. [ToxibHa cutyaris cro-
crepiraerbes i1 y pagi fony6onopni6ni (Columbiformes), e Tpu Buay HajmexxaTb 10 €UHOI POSVHA
Torny60Bi (Columbidae), 10 Bkasye Ha ii BUK/TIOUHe IPECTaBHULITBO B MeXKax pAxy fomy6ononioHi.

B Toii e 9ac pAxy, AKi BKIOYAIOTh JIMIIE JBA BULY, JEMOHCTPYIOTh IIOBHY 30CEPEIKEHICTD y
Me)xax opHiel popmun. Hanpukian, y psapai Jlenekononi6ni (Ciconiiformes) yci Buu Hanexarb fo
ponuun Yannesi (Ardeidae), y psapi Cusxononi6ui (Charadriiformes) — no pomgmuu MapTuHoBi
(Laridae), a B pani JKypasnenoni6ni (Gruiformes) — go popmun IMTacrymxosi (Rallidae), mo Bxa-
3y€e Ha BiJHOCHO HU3bKe TaKCOHOMiuHe pisHOMaHITTA B uMX pspax. IIpo te, CuBopakmononioHi
(Coraciiformes) Ta Coxonononi6ni (Falconiformes) 6y npepcrapieHi ;BoMa BUgaMu IBOX PiHUX
POZVH.

[HII psApM, AKi HAMIYYIOTh IO OJHOMY BUAY KO)KeH (Taki K, 3osynenonioni (Cuculiformes),
I'ycenopi6bui (Anseriformes), Kypomoni6ui (Galliformes), ITipuukosomnoni6ni (Podicipediformes),
Cepnoxpubienonioui (Apodiformes), Copononi6ui (Strigiformes)), Tako>x JeMOHCTPYIOTb MaKCH-
MaJIbHy KOHIIEHTPALlil0 B OfIHil POAMHI. Y TaKuX BUIIAJKaX JOJA PONVHY CTaHOBUTD 100% y Mexxax
BifIOBiJHOTO psAMy, 10 CBifYMTH HpO iX BY3bKY CIIellianisaliilo a0 HU3bKY YacTOTY TPAIUIAHD B
YMOBax JJOC/TIIPKyBaHUX TEPUTOPIIL.

Xapaxmepucmuxa 00cnioneHux OinAHOK

Il rIm61I0T0 pO3yMiHHA aKTMBHOCT] ITAIMHNUX YTPYIIOBAaHb Ta BUSHAYEHHS eKOJIOTi14HOI ITiH-
HOCTi ITapKOBUX, JTiCOMAPKOBMX i IPUMICBKIX 30H Y MeXaX MiCbKOTO cepefoBuIa Oyno 3[iliCHEHO
JeTaJIbHUII aHajli3 BUIOBOTO CK/Ia/ly Ta YMCENbHOCTI ITaXiB KOXXHOI JIOCTIJPKEHOI TePUTOpil JIiBO-
Oepexxnol yactuHy Micta [IHinpo. Lleit migxin mo3Bomus BuABUTHU crienydiky BUJOBOTO CK/Iafy,
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YICETPHOCTI Ta PO3IO/iNY ITaXiB, a TAKOXK OLiHNTY 3HAYE€HHA OKPEMUX JI/IAHOK IS MiATPUMaHHA
6iopi3HOMaHITTA B yMOBaxX ypOaHi30BaHUX TEPUTOPIIL.

OG6yxiBCBKMII TiC, po3TallloBaHMIl Ha MiBHIYHOMY 3axofi Bif M. [JHinpo i € yHiKanmbHUM IpUpoOf-
HO-TEPUTOpia/IbHMM KOMIIJIEKCOM, 1O ITOEIHYE €/IeMEHTH MillaHOI COCHOBOI apeHM, YarapHUKOBUX
3apoCTeil, @ TAKOX IITYYHNX HacaJPKeHb COCHU 3BMYalHOI Ta po6iHil 3BuyaitHOil. 3aBAsaKku Bifa-
7eHOCTi Bift >kmmx 30H O6yXiBCbKMII JIiC CTaB OCepeKoM i 6araTboX /1iCOBYUX Ta y3/IiCHUX BUJIB
IITaxiB, 30KpeMa TaKMX, SKi He TPAIULAINCS, a00 He TaK aKTVBHO TPAIULA/IMCSA Ha iHIINX JOCTimKY-
BaHUX AISTHKAX, SIK, HAIPUK/IAJ, WeBpuK nmicosuit Anthus trivialis (Linnaeus, 1758) (5 peectpariiit),
IO MiIKPeC/TI0e BOXKIMBICTD 30epeXkKeHHs JAaHOI AUIAHKM /IS MATPUMAaHHSA perioHanbHoro 6iopis-
HOMaHITTs. [HII 11iKaBi 3HaXiKM BKIIOYAIOTH BiBUapyKa >KOBTOOPOBOTO, KUl 3a3BMUYall TPaIisi-
€TbCA B 3pinux micax, Ta ogyna Upupa epops (Linnaeus, 1758), o € pigKicHUM [Ig TaKMX TePUTOPIIL.
Taxo>x, Ha BifKpUTiil AiIAHII TO6/IM3Y JIiCy, 32 TO/MIOBAHHAM OYB ITOMideHNiT OOpUBiTEp 3BUYAIHII
Falco tinnunculus (Linnaeus, 1758). Y xoni gocmimkenb Bcboro 6y1o 3agdikcoBaHo 77 0COOMH NTaXiB,
o0 HajiexaTdb fo 20 Bujis. HartuucenpHIilIMMy BUgaMu CTaIu CMHUIA BeMKa i3 18 peectpaunisamu
(23,4% 3aranmpHOI Ki/IbKOCTI peecTpariiit Ha 1jilf TepuTopii), Ta 3161k 3 15 peectpanisamu. Cepen
iHIMX BMUAIB BUAIIAIOTBCA AATen 3BuYaiHuit Dendrocopos major (Linnaeus, 1758), 3apeecTpoBa-
HMit 9 pasiB, Ta BiBYapuK-KOBAJIMK 3 5 peecTpaligAmMu. Po3nozin nTaxis 3a MiCIIAMM CIIOCTEPEXKEHHA
JIeMOHCTPYE iXHIO 3a/IeKHICTDb BiJi TUIIIB POCTMHHOCTI Ta HassBHMX JepeB. Haiibinble peectpariiit
6y1o 3pobeHo Ha COCHi 3BUYaiHii Pinus sylvestris L. — 42 Bumanxu (54,5% Bif 3arajsbHOI Kib-
KOCTi peecTpaliili), o /IOTiYHO, TaK fAK HAaCa/PKeHHS LIbOTO JepeBa 3aliMaloTh Oi/bIy YacTUHY
wiowi miconapky. Po6inis sBuuaitHa Robinia pseudoacacia L. 3aitHsna fpyre Micle 3a KilbKiCTIo
peectpaninn — 20 Bunaaxis (26%). Inmi gepesa, sk Tononsa yopHa Populus nigra L., moBKoBu1is 4op-
Ha Morus nigra L., abpuxoc 3Bu4aituuit Prunus armeniaca L. Ta MacnuHKa Bysbkomcta Elaeagnus
angustifolia L., Tpamamics pife, 3 KibKicTio peecTpaliiit y Mexxax 1-7. 3aramom O6yxiBcbkumii stic
BUPI3HAETbCA 6AraTCTBOM BUIOBOTO CK/IA/ly NTAXiB Ta €KONOTiYHO0 Pi3HOMAHITHICTIO, [0 CTBOPIOE
YMOBH /I CIIiBiCHyBaHHA fIK 3BUYAJIHUX, TaK i MaJTONOIMPEHNX BULIB. Y3/Iicca Ta 3apOCTi yarap-
HMKIB Y IifIJIICKY CTBOPIOIOTh CIPUATINBI YMOBU JI/IA IITaXiB JIiCOBOTO KOMIIJIEKCY, HAABHICTb AKUX
3HAYHO IlepeBa)kae Ha Lill TepUTOPil.

JIomiBCBhKMI TiCOMapK, pO3TAalIOBaHMII y MeXaX AMYyp-HIDKHbOIHITPOBCHKOTO palioHy MicTa
JJHINpo, Ta ABIAETHCA BEMNKOIO 3€IEHOI0 30HOIO0, 110 MEXYE 3 XKUTIOBMMI MacuBaMi JIOMiBCbKMI
ta JliBo6epexxunit. Ha teputopii B 126 ra posrauryBanucs pisHOMaHITHI 6ioTonu, sIKi X04 1 MeX-
YIOTb OfiHe 3 Of{HUM, aJIe YaCTO MAIOTh 30BCIM pi3Hi yMOBU: cTapi COCHOBI HacajpKeHHs 6e3 miTicky
HepeTiKaloTh y BIAKPUTI Ia/IABMHYU 3 BUCOKUM TPABOCTAHOM, 3 iHIIOTO OOKY SIKUX PO3POCTAETHCA
B)Xe IHIINIT MacuB JIMCTOBUX JepeB, a AULAHKY NPpHOepexXHOI 30HM NPUIATAIOTH O MaTeHbKNX ITi-
MIaHVX IULDKIB, 00 € 30BCiM MOPOC/INMY HEPOXifHMMM 3apocTsAMU odepety. Hartuacrime nraxu
¢ikcyBanucs Ha po6iHii 3BUYaiiHIT — 45 TpaIUIAHb, Ta TOIOJI YOPHIil i3 31 peecTpaliero. 3HaYHMIA
BifICOTOK peecTpalliil TaKoXX IIPUIaJja€ Ha COCHY 3BMYaliHy Ta Tomoso 0iny Populus alba L. Bebo-
r0 Ha MapIIPyTi JOBXMHOI 5,9 kM Oyio 3adikcoBaHo 181 mraxis, mo Hamexarb 10 34 Bupis. Pi3-
HOMAHITTS BUJIB BK/IIOYA€ AK TUIIOBMX MEUIKAHIIB JTiCOBMX HacamkeHb (Businbra Oriolus oriolus
(Linnaeus, 1758), 3s16/muK, cuHnis 6/1ak1THA), TaK i MpeACcTaBHMUKIB BiKpUTUX MaHAmadTiB (copo-
Komyz TepHoBumit Lanius collurio (Linnaeus, 1758), ouepeTsiHka Benuka). HartuncenpHinmm BuioM y
IapKy € MYXOJIOBKa 6iomms, 3 26 peecTpauisaMy, Mo CBifYNTD PO COPUATINBI yMOBU A ii rHi3-
IOyBaHHA Ta XapuyyBaHH:A. [Ipyre Miclie 3a 4/Ce/IbHICTIO 3aliMa€e CMHUIS BENKa, i3 23 peecTpaniamuy,
IO € TUIIOBYUM JJIs1 MiCHKUX JTICONAPKOBUX TepUTOPiil. Tako>k NOMITHMMMY 3@ Ki/IbKIiCTIO € TOpo6elb
MIONIbOBUIA Ta XaTHil 3 15 Ta 11 peectpaniamu BignoBigHO. [IpUCYTHICTD XVDKUX NTaxXiB, TAKMX SAK
6opuBiTep 3BMYANHNIL, CBIJYNTH PO HASBHICTb JOCTATHHOI KOPMOBOI 6a3M Ta €KOIOTiYHOTO OataH-
cy TepuTopii. BapTo BigsHauMTH, 110 HAABHICTb TAKUX BUAIB, AK Apisp cniBounit Turdus philomelos
(C. L. Brehm, 1831), 303y sBuuaitia Cuculus canorus (Linnaeus, 1758), yamsa cipa Ardea cinerea
(Linnaeus, 1758), mipankosa Benuka Podiceps cristatus (Linnaeus, 1758) Ta dasan Phasianus colchicus
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(Linnaeus, 1758), mipgkpecioe YHiKa/JIbHICTb TepUTOPIi AK cepefoBuILa A IPOXKMBAHHA AK TUIIO-
BUIX, TaK i pifKiCHUX [/Is1 MiCBKMX yMOB BU/iB IITaxiB. PisHoMaHiTHa ¢iopa, HassBHICTb BOJOM i Bifi-
HOCHO He BUCOKWII PiBeHb aHTPOIIOTeHHOTO HaBAaHTAXXEHH CIIPUAIOTH POPMYBAHHIO CIIPUATINBIX
YMOB I XKUTTS BUJIB IITAXiB 10 HAJEXaTh 0 Pi3HUX €KOJIOTIYHMX KOMIIJIEKCIB, BiJj 1iCOBOTO 10
CHHAHTPOIIHOTO.

IuBinbHe KIafOBUINE BUABUIOCH YHIKAJIbHOIO JOCTIKYyBaHOI TEPUTOPIEI0, AKa, MONPU BU-
COKe aHTPOIIOT€HHEe HaBaHTa)X€HH:, CTYTYE MPUTYIKOM /I IMPOKOro CHeKTpy nTaxis. Ha mmomi
22,3 ra Ta MapIIPYTi JOBKXMHOKI BChOTO /NI 3 KM 6y10 3adikcoBaHO 177 0cOOMH, 1110 Ha/IeXaTh 10
20 BujiB. AHTPOIIOTeHHEe TOKPUTTs (IIINTKA, CTEKKM) Ta BiICYTHICTD TYCTOI TPaB sIHUCTOI POC/IMH-
HOCTi 0OMEXYIOTb MiCIIA /I HA3eMHOTO Xap4YyBaHH:, IPOTe HaABHICTD MiflicKy Ta HU3bKOPOCINX
iepeB CTBOPIOE MO3aTYHMII TaHA AT, CHpUATINBUI 1 6aratbox BuAiB. HaituncenpHinmMm Bugom
cTaB ropobertb II0TbOBUIl i3 64 peecTpalisiMut. Voro uncenbHiCTh MOACHIOETbCS GM3BKICTIO 10 SKUT-
10BO1 3a0y0BY, sKa 3a0e3Iedye DKel Ta MICIsAMU I THi3[yBaHHs. 3HAYHOIO TAaKOX OyIa TaKoX
IPUCYTHICTh TOPUXBICTKY YOPHOI 3 18 peecTpalisfimMi, 110 € LiKaBUM BUIAJKOM Yepe3 Opak TUIIOBUX
IS IIbOTO BUJY CKeJISICTUX a00 aHTPOIIOTeHHMX CyOCTpaTiB [yisl rHi3AyBaHH:A. Lle Moke cBigunTH
IIPO aJanTalilo BUAY 4O MEHII 3BMYHUX YMOB, MOXK/IMBO, 3aBJAKM HAsABHOCTI Hilll y BiTpO/IoMax
a6o mimmicky. CuHuIA Benuka 3 16 peecTpaliiMu Ta 1Ak 3 8 peecTpauisMy, 1o Oy nomiveHi
B JyIUIaX Ha poO6iHii 3BMYalHiil, MifTBepKYIOTh HAABHICTb TaKMX THIi3OBMX MiCIb Ha TepUTOPil
kmagosuia. [IpucyTHicTs gatna cupiiicbkoro Dendrocopos syriacus (Hemprich et Ehrenberg, 1833),
o OyB 3apeecTpoBaHmMil 4 pasu, JOAATKOBO CBIIYMUTD IIPO JOCTATHIO Ki/IBKICTDh CTapUX JYIUIMCTIX
IepeB, 110 CTBOPIOIOTb COPUATINBI YMOBM /1A THi3AyBaHHA iHIMX BUJiB. CONOBENKO CXifiHMII i3
TPbOMa peecTpalisMu Ta iHIm 1AK1MBi BUaY, Taki Ta BuBinbsra Oriolus oriolus (Linnaeus, 1758) ne-
MOHCTPYIOTb, 1IJ0, Y Oi/IbIIOCTI Yacy, HM3bKa BiBi[yBaHICTb JIIOAbMU CHpPUAE CHOKINTHUM yMOBaM
IS LMX TITaxiB.

ITapx KupuniBka € HeBe/IMKOIO peKpealliiiHOI 30HOI0, Ha TEPUTOPII SIKOT0 3HAXOAUTBCS CTABOK,
HaBKOJIO SIKOTO 30Cepe/XKeHa 3HaYHa YacTHHa opHiTodayHu. [T1oma napky sanegb6aHa, XapakTepu-
3y€ThCsI HASBHICTIO BUCOKOTO TPABOCTAHY Ta C/TAOKO BUPa>KeHMM IIiJTICKOM, 1110 00MeXye pisHOMa-
HITHICTb MiCIb /I THi3[JyBaHHA i HETaTVBHO BIUIMBAE Ha IOIIYK DKi JeAKMM BujaM nraxis. [lonpn
Ije, MapK € BaK/IMBYM CepelOBMIIeM iCHYBaHHSA fAK /I CUHAHTPOIIHUX, TaK i /I BOJHO-00I0THUX
Ta JicoBUX BUJiB. HaliumcenbHIimMM BUJOM y NMAapKy BUABMBCA INNAK 3BMYAlHMII i3 32 peecTpa-
nismu. Voro Benmka IIOIY/IALIA TOACHIOETHCA HAABHICTIO BiIIOBIZHMX YMOB /I I'Hi3JyBaHHA Ta
Xap4yBaHH:, 30KpeMa JIylle/l Y CTapuX JepeBax Ta JOCTaTKy kKopmy. [opobenb nombosuii 3 24 pee-
CTpaLifAMM CBiTYNTD ITPO ZOMiHYBaHHA CUHAHTPOIHVX BUJiB Y IIApPKY, 11O IIOB 3aHO 3 O/IM3bKICTIO
TEPUTOPII KO >KUTIOBOI 3a0YIOBY J1 TAKOX MiATBEPXKYETHCSA YaCTUMM PEECTPALiAMYU TaKMX BUJIB,
Ak rony6 cusuit Columba livia (Gmelin, 1789) — 19 peectpaiit). Tako>x BelnKa 4acTUHA PeECTpa-
1ii mpumana Ha BOPOHY Cipy — 5 peecTpauiit. Uepes Te, 110 TepUTOPis MapKy y O6ibLIOCTI 3aKu-
HYTa, BiBiyBaHHH JIIOfIEil i1 BiIIIOBIJHO aHTPOIIOrEéHHE HABAHTAXKEHHA € He TaKMM BUCOKUM AK
y iHIINMX KOCTIIKYBaHMX MapKaX, 10 po3TalloBaHi cepesi MicTa. ToMy TaKOXX TpaIUIsANNCS BUAY 3
BIUIIVIMY BYMOTaMJ JIO CEPeNOBUIIA iCHYBaHH:, 30KpeMa OfyH i pemes Remiz pendulinus (Linnaeus,
1758), o iBi peecTpalii KOXKeH BMA. A THi3[ja YMKOTHSA Ta IIPUITYTHIB, 3HAEH] Iij] 9ac JOCIiKeH-
HA, CBilYaTb NP0 3HAYHMII ITOTEHLia/l MAPKy AK MiCld I/ THi3[lyBaHHA ITaXiB, 1[0 TOBOPUTD IIPO
HeBHY €KOJIOTiYHY CTabi/IbHICTD AIISAHKM. 3 BOGHO-60/IOTHMX NTaxXiB Oy/Iu 3apeecTpOBaHi KpyKeHb
Anas platyrhynchos (Linnaeus, 1758) — 7 peectpaliii, a Takox Kypoudka BogsaHa Gallinula chloropus
(Linnaeus, 1758) Ta kBak Nycticorax nycticorax (Linnaeus, 1758), Ko>keH i3 IKMX TPaIMBC IO OffHO-
My pasy. Pubanouxa Alcedo atthis (Linnaeus, 1758) Mae 2 peectpauii, Ij0 CBif4MUTh PO JJOCTATHIO
AKICTb BOJHOTO CepefoBUIIa /1 30epeskeHH IIbOro CIlellia/i3oBaHOro BUAY B yMoBax Micta. Cepep
Jiepes, 1110 Haitbi/blie IPUBaOIIOITD NTAXIB, JOMiHYBana Bepba mwiaky4a Salix babylonica L. 3 37 pe-
ecTpauiamy, 8’13 rnagkuit Ulmus laevis Pall. 3 17 peectparismu Ta Tonons 4opHa 3 11 peectparisimn.
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Jlicomapk [Ipy>k61 HapoAiB MO€NHYE pUCK IPUPOFHOTO JIiCy Ta mapKoBoro nanamadry. Bennka
tepuropis (104 ra) 3 rycTO0 POCIVHHICTIO, JOMIHYBaHHS CTapyX fIepeB i BiICYTHICTh aKTMBHOTO
JIIOZICBKOTO BIUIMBY CTBOPIOE crenydiuni ymoBu mua nraxis. IIpo Te, HesBakaoun Ha po3MaiTTa
6ioromiB, MiNbHICTh NTaXiB Ha ILIiif TepuTOpii BITHOCHO HU3bKA, Li¢ OB A3aHO 3 BiICYTHICTIO Bij-
KPUTHX TajIsIBMH Ta Iy>Ke BUCOKMM TPaBOCTOEM, IO 3HIKY€E JOCTYIHICTh MiCIIb /1A XapYyyBaHHA
neBHux Bujis. Ha pinanni 6ymo sadikcoBano 139 ocobun nraxis, mo Hanexars go 20 Buais. Cepen
NOMIHAHTIB BiJJl3HAYEHO CHMHMIIO BENUKY — 32 peecTpalii, npunyTHa — 15 peecTpaliil Ta COMKy
Garrulus glandarius (Linnaeus, 1758) 3 14 peectpanisamu. 1]i Bugy akTMBHO BUKOPUCTOBYIOTb CTapi
iepeBa, 0coOMMBO 1yOM, AK MiCIs [y THi3yBaHHA Ta [pkepeno Dki. OcobmBuil iHTepec cTaHOB-
AT AYIUIOTHI3HI BU/Y, TaKi K JATeN CUPiNicbKMit, 5koBHa cuBa Picus canus (Gmelin, 1788), a Takox
MYXOJIOBKa Oi/1omms 3 BifHOCHO BMCOKOI0 4MCeNnbHICTIO B 12 peectpaniit. Jlicomapk € npusa6mu-
BUM /ISl TUIIOBYIX JIiICOBYIX Ta Y3/1iCHUX BUJIB, TAKUX K APi3f CHiBOYMIT, KPOIIMB THKA YOPHOTO/I0OBA
Ta CONOBEKO CXimHmit. A ¢asanu (3 peecTparii) BUKOPUCTOBYIOTb TYCTUI TPABOCTIN SIK YKPUTTA.
Cepen nepeBHMX Haca/XKeHb JOMIHYIOTb sICeH IeHCUIbBAHChbKIMIT Fraxinus pennsylvanica L. Ta po6i-
His 3BMYAiiHA. A IIPUCYTHICTb Pi3HOMAHITHMX JilepeBHUX MOPif, TAKUX SK yumna umpokonucrta Tilia
platyphyllos Scop., ny6 spudarauit Quercus robur L., moBkosuia yopaa Morus nigra L. Ta yepemxa
3BmyaitHa Prunus padus L. CTBOpIoe JOJaTKOBY KOPMOBY 6asy.

ITapk Caraiifak posrauioBaHuii Ha niBomy 6epesi JIHinpa Ta mo€egHye B OO e1eMEHTN IIpK-
OepeXXHMX, Y3/TiCHMX i1 BifKpUTHX ypOaHizoBaHMX 6i0TOmiB. 3arasbHa YMCENbHICTh 0OTIKOBAaHMX
NTaXiB CTAaHOBUTb 175 0COOMH INTaxiB, 0 Hanexarb o 21 BupiB. OCHOBHMMMU 0COOIMBOCTAMM
1jiel TepuTOpii € BenmKa Ki/IbKiCTb CTapuX TOIIOJIb, SIKi CTY>KaTb MicIjeM THi3[[yBaHH: Jyis TOpoOIIiB,
IIITAKiB Ta IesIKMX {HIINMX BUAIB, @ TAKOXK BE/IMKII UK 110 IPUBAO/IIOE NITaXiB BOJHO-00/I0THOTO
KOMIUIEKCY ¥ CTIYTYE JyIs HUX BaXX/IVBYM MiCIleM Xap4yyBaHH:. 30KpeMa, TYT 3aikcoBaHO 8 0cOOMH
HipHUKO3M Be/INKOI, a TAKOXK KPVDKHIB, MapTyHa 3Bu4aitHoro Larus ridibundus (Linnaeus, 1766) Ta
MapTuHa >K0BTOHOroro Larus cachinnans (Pallas, 1811) — mo 3 peectpauii koxxxoro Buay. Ha Bep6i
6iniit Salix alba L. 6yno sHaiiieHo THi3fo pemesis. Ceper iHIINX JepeB, sIKi aKTUBHO BUKOPUCTOBY-
IOTbCA IITaXaMMU, C/Iil BII3HAYMTY COCHY 3BMYAIIHY Ta KJIEH ACEHENMCTII, X09a IX YaCTKa B 3aTajIbHiil
KiZIbKOCTI peecTpalilt € HesHauHOI. Ha Tepuropii Takox 6y/10 3apeecTpoBaHO 6araTo BUJIiB TAaKUX
AK Tomy6 cu3mii, BOpoHa cipa i copoka. IIpucyTHICTb BUAIB i3 IIMPOKMM €KOJIOTiYHVM CIEKTPOM,
TaKVX SIK CMHUIIS BeMKa i IncKa 6ia, mifKpectioe afanTaliiitHi MOXX/IMBOCTI IITaxXiB y cepemoBUII
31 3MiHEHOI0 IPUPOJIOIO.

MamnyitniBcbKmil mapkK, po3TanioBanuil nmopyd i3 mapkom Caralifiak, Bifipi3HA€TbCS HASBHICTIO
AK i Oi/IBII BIKPUTUX TepUTOPIil, TaK i YarapHMKiB, 11J0 CTBOPIOIOTH CIPYUATINBI YMOBU IS JESKUX
BUAIiB nTaxiB. Kyucruii nigmicok, npeacrasnennit cagosuM xxacmuaoM Philadelphus coronarius L.
Ta Oy3KoM 3BM4aitHuM Syringa vulgaris L., 3a6e3neuye yKpUTTS Ta MicIiA /I THi3AyBaHHS, IO TIPY-
BabOmoe 4nKkoTHA (12 peecTpanii) Ta iHINX BUAIB, TAKUX AK KPOIMB AHKA YopHOronosa (1 pee-
crparis), mmruk (3 peectparii) Ta cunuis 6makuTtHa (3 peectpariii). BomgHodac BifkpuTi finsHKm
CIIPUAIOTD NOLIVMPEHHIO BUJIB, AKi Xap4yI0ThCA Ha IPYHTI, TAaKUX AK BOPOHA cipa Ta Imcka 6ira ta-
KOXX 10 3 peecTpalii BijlioBigHO. 3arajbHa YMCeNIbHICTh peecTpalill ITaxiB y [bOMY HMapKy Mif dac
THi3/[0BOTO Iepiofy cTaHOBUTH 139 0co6MH, 110 HajeXaTb 10 15 BujiB. OCHOBHY YacTUHY OPHITO-
¢dayHu napky GopMyIoTh ropobel;b nomboBuii (43 peectpalii) Ta mmak 3pudaitHuit (54 peecrparii).
JlepeBHa POCIMHHICTD NApPKY IPENCTaB/IeHa MIEPEBAXKHO TOIIONIEI0 YOPHOIO, KJIEHOM SACEHENMCTUM
ta 6epectom Ulmus minor Mill. 11i nepeBa popMy0Th OCHOBY 3e/€HIX Haca/KeHb. 3-MIOMDK HIINX
BUJIIiB BapTO Bij3HAYMTU pOOiHiI0 3BMYAIIHY Ta SCEHD IEHCUIbBAHCHKMIL.

ITapk Kynbrypu Ta BignmounHKy IIpugHinpoBcbKIii po3TalloBaHNI y MiBJIEHHO-CXiJHil YacTu-
Hi MicTa JIHiNpa, Ma€ MpOCTOPY BiJKpUTY TEPUTOPiIO 3 HEPIBHOMIPHOIO LIiIbHICTIO PO3TAIlyBaHHA
[epeB, BiICYTHICTIO IMiJUIICKY Ta 3HAYHOIO Ki/IbKICTIO BiIKPUTUX LiIAHOK, 110 CTBOPIOE CIPUATIUBI
YMOBU /Il CMHAHTPOIIHUX BUJIB Ta NITaxXiB, fAKi IIYKAIOTh KOPM Ha 3eMJIi (romy6 cusmii, ropoberp
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HIO/IbOBMIA, ORIy, IUINCKA Oia, BopoHa cipa). HagBHiCT XY 3 IpAMUM BUXOAOM 710 piuknm [IHi-
IIPO IOfIA€ TEPUTOPIl peKpeaniiHOro 3Ha4YeHHs, aJle YacTa BiJjBi/[yBaHiCTh IIAPKY MI0JbMI CTBOPIOE
crienypivHi YMOBU 1A IITaxiB. 3arajgbHa KiIbKIiCTb peecTpaniii ckiana 128 ocobuH nraxis, Mo Ha-
nexxaTb 4o 24 BupiB. Haitbinbln yncebHUMM CTaly TUIIOBI IpeCTaBHUKY YpOaHi30OBaHMX cepei-
o1 roy6 cusmit 3 31 peectpauiero i ropoberrb monboBuit 3 27 peectpaniamu. JJynnoruisui Buay,
110 HA/IAIOTh IIepeBary CTapyuM IepeBaM, TaKi AK AATeN CUPIICbKIIA, )KOBHA CMBa, KPYTUTOJIOBKa Jynx
torquilla (Linnaeus, 1758), 6y/u 3adikcoBaHi B MOMipHIiil Ki/IbKOCTI, 1IJ0 CBifYUTh PO 0OMEKeHy,
ajie HAsABHY JJOCTYIHICTb TaKuX Micub. [IyIuia gAT1iB Oy/IM y BeMKiit KiTbKOCTi 3HalifieHi Ha cTapux
00pi3aHMX TOHOMAX 3 MACUBHVUM CTOBOYPOM Ta I'yCTMMM BOJSHMMU IIaroHaMu. BopHodac BifcyT-
HiCTb mifyTicKy 0OMe)xye MOXX/IMBOCTI [/IA THi3TyBaHHA BUJIB, IO HAJAIOTh IIepeBary IycTiit poc-
muHHOCTI. [T/1sDK i mputeria akBaTopist piuku 3ab6e3nedyoTh CepefjoBIILIe /s BOLOIUIABHMX NITAXiB,
TaKUX AK KPYDKEHb, MiPHMKO3a Benmuka Ta mucka Fulica atra (Linnaeus, 1758), koxeH i3 Axux Oys
3apeecTpoBaHuil 10 OfHOMY pa3y. IIpucyTHiCTP MapTHHa YKOBTOHOTOTO BKa3y€ Ha BUKOPUCTaHHA
ITaxaMy IprbepeKHOI TePUTOPIl AK 30HM J/IsI XapIyBaHHS.

3azanvui ocobnusocmi

OTpuMaHi flaHi CBifYNTD NPO NEBHY 3a/IeKHICTb KiIbKOCTI peecTpalliil i BUJiB NTaxiB Bif 1710-
i JOCTIIKYBaHUX TePUTOPiil. 361blIeHHA VIO 0OCTEeKEHNX MapKiB CYIPOBOMXKYETbCA 3POC-
TAHHAM KiZIbKOCTi BUZIIB, OIHAK ILieil 3B’A30K He € JiHiltHNM. OOyXiBCbKUII TiCONApPK € HailOiIbIIO0
IiNAHKOIO Ha TiBoMy 6epesi M. [ninpo (183,00 ra), ge 3adikcoBano 20 Bupis i 77 peectpaniit. Ha-
toMicTb JIoMiBChbKMIT JTicomapk, 3 MeHIIow mwromeo (126,00 ra), ZeMOHCTpY€e BUIi MOKa3HUKN —
35 Bupis i 181 peectpaliiio, 110 BKa3ye Ha BIUIMB TaKuX (aKTOPiB, K Pi3HOMAHITHICTh cepefoBuIL]
iCHyBaHHA, IIOPifL fiepes, 6ioTOIIIB Ta nigsticky. MeHi 3a mtonero Teputopii, AK-oT [Tapk Caraiigax
(16,78 ra) Ta ManyiutiBcbkuii mapk (8,72 ra), Tako>X MaloTh BUCOKY KinbKicTb peecTpaniii (1751 139
BifmoBigHo). Ile noB’s13aHo 3 iXHiM po3TainyBaHHAM Ha Oepesi p. [IHinpo, mo 3abesnedye pisHoMa-
HITHICTb 6i0TOIIB, CIPUATIVBYX /IS ICHYBaHHS Pi3HMX €KOJIOTIYHMX KOMIUIEKCiB nTaxiB. 30kpema,
TYT NPUCYTHI IpubepexxHi Ta BOAHO-60/0THI 6ioTony, sKi IpMBAOMIOITH K TUIOBUX TiICOBUX Ta
Y3IiCHUX BUJIB, TaK i BOJOIUIABHUX, CIIPUAIOYM BUCOKOMY BIUJOBOMY PiSHOMaHITTIO.

TakuM 4mHOM, X04a Oi/IbIII IUIOLII TEPUTOPill MOTEHIIIHO 3a0e31edyoTh 6araTInii BULOBUIL
CKJIaJl, BUSHAYa/IbHY POJIb Y GOPMYBaHHI yIpylOBaHb NTaXiB BifjirpaloTh eKOJIOTiuHi 0COOMMBOCTI
KO>KHOTO TIapKy.

HasBHicTh meBHUX Miclb THi3ZlyBaHHA BiflirpaloTh K/IIOYOBY POJIb y (POPMYBaHHi yrpyHOBaHb
IITaxiB y MiCBKOMY CepefjOBUII, @ TUIIN Ta JOCTYIHICTb CyOCTpaTiB BU3HAYAIOTH YMCETbHICTD i BU-
moBuUI cKafi opHiTodayHu. HaABHICTD uM BiICyTHICTD IVUX CyOCTpaTiB BU3HAYa€e CTPYKTYPY yIPy-
IIOBaHb ITAaXiB, 3a IKOI0 MOXKHA BM3HAYMTY HAMOIIbLI COPUATINBI 30HM I/ IX po3MHOXKeHHs. Ha
IOCTIIKEeHNX TePUTOPIAX peecTpaliil ITaxiB Oiblile MpuUIIafjany Ha Taki cybcTpary, sk KpOHU Jie-
peB, AyIUIa, IPYHT i aHTPOIIOTE€HHI e/leMeHTH, 30KpeMa OymiBIi, MapKaHy, mixtapi, ApoTy Ta iHuI
wiarpopmu. OCHOBHMMM MicIsiMu nepeOyBaHHS NTaXiB Ha BCIX OCTIIKEHNUX TEPUTOpPisAxX Oymu:
BigkpuTnit IpyHT (56 peecTtpauiil, mo cTaHOBUTD 43,8% Bif 3arambHOI KibKOCTI peecTpariit), fe
BOHU J00yBa/mu KOpM, 30KpeMa y 30Hi CKOILIEHOI TPaBH, 3a HUM ifjyTh iepeBa — TOIOJISA YOPHa, PO-
OiHis 3BMUaliHa Ta Oepecr.

Amnariz 6ioMop¢ € OFHMM 3 KJIIACUYHUX 300€KO/IOTiYHNX iHCTPYMEHTIB /ISl BCTAHOB/ICHHA 3a-
raJIbHOTO TUITY €KOCUCTEM, 0COOMMBO eKOTOHIB. TakoX Iieil aHasi3 fa€ 3MOry BCTAHOBUTH OKpe-
Mi 0COOMMBOCTI eKOCHCTeM, fAKi € 3HAYYIVIMM /IS TIeBHOI CMCTeMaTWYHOI IPyIy TBapyMH. TaKox
Iieil aHasli3 Jae 3MOry OLiHMUTY (YHKI[iOHa/IbHE PiISHOMaHITTS IEBHUX TAaKCOHIB TBAPMH B €KOCHC-
TeMax Ta BUKOPVCTOBYBATH Lie JyisA oTpebd oxoponu npupopu [Akimov 1954; Ponomarenko 2005;
Andryushchenko 2021]. Ananiz 6iomop¢ faB 3MOTy OIIiHMTHM €KOJIOTiUYHY 3HAuyIliCThb KOXXHOTO
IapKy Ta JIOro poJib y MATPUMaHHI opHiTOdayHM. Y X0i ZOCIiiKeHb IpOaHali30BaHO IPOCTOPO-
BIII PO3IO/i rHi3HOBUX 6ioMopd ITaxiB Ha AisHKAX TiBoOepexxHol yacTuHY M. [JHIIpo, 30KpeMa,
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KiZIbKiCHUIT PO3IIO/i/ ITaxiB 3a rHi3AoBMMY 6ioMopdaMu Ha IMX AIISHKAX, 110 JO3BOISIE 3p0OUTH
BUCHOBKIU IIPO iX eKOJIOTiYHY IIiHHICTb /1A BUJIB i3 pisHMMM BIOJOOAHHAMM O YMOB iCHYBaHHA
(Tabm. 3).

Tabnuys 3. THi3poBi 6ioMopdu nTaxiB y MexKax JOCTI)KyBaHUX JiTTHOK*

Table 3. Nesting biomorphs of birds within the surveyed areas

N 0COOVH ITaxiB
= e
o = =
o = > g |l = | T o] = = e
THisgosi 6iomopdu & & S % o v v % s
= g 8 ) B ) g & g
S S = = ) = = = «@
2 2 < Q
= = § =
AHTpOIOreHHO-CcybcTpaTHa - 43 96 46 10 61 44 64 364
Hynnornisna 11 38 14 21 5 4 11 110
JTyII0THI3HO-aHTPOIOT€HHO-CyOCTpaTHa 19 23 25 42 35 67 60 22 293
KpoHoBo-zepeBHa 21 31 25 28 35 7 18 14 179
KpoHOBO-iepeBHO-aHTPOIIOTeHHO-CYOcTpaTHa 2 13 8 5 9 8 3 3 51
Kponoso-kymosa 3 7 - 1 7 - 1 - 19
Hasemna 17 18 6 1 15 2 3 8 70
Hasemuo-npubepesxHa - 2 - 8 5 9 - 2 26
Hopna - - - 2 - - - - 2
[TigmickoBa 4 2 9 1 6 3 1 29
ITifTicKoBO-aHTPOIIOT€HHO-CYOCTpaTHa - 1 - - 1 2 3 - 7
ITnaByya-cybcTpaTHa - 1 - - - 8 - 3 12
IIpnbepexHa - 2 - - - - - - 2
3arazom 77 181 177 148 139 175 139 128 1164

* I7ist CKOpodeHHsE 00CsIry Tab/Inili YacTHHY Has3B IAPKiB IpefcTaBieHo y popMi akpoHiMiB, a came: Jlicomapk
O — OO6yxiBcbkmit miconapk, Jlicomapk JI — JlomiBcpkuii niconapk, Knmagosume 1] — [usinbHe kimagoBu-
e, [Tapk K — ITapx Kupuniska, Jliconapk TH — Jliconapk [Ipy»6u Hapogis, ITapk C — ITapk Caraiifax,
ITapx M — ManyiiniBcpknit napk, ITapk IT — ITapk KynbTypu Ta BignmounHKy IIpugHinpoBcbKuii.
Hait6inpIn umcenbHOIO 3a KiIbKIiCTIO peecTpalliit € 6ioMopda «aHTPOIOreHHO-CybCcTpaTHa», Ha

AKy IpUIIaJiae 3aranoM 364 3ycTpiui ITaxiB Ha BCIX JOCTIIKyBaHUX HiNdHKax. Takmit pe3ynbraT €

OYiKYBaHUM JIJIs1 YMOB MICBKOTO CEpeIOBMIIA, e MPUPOAHI CyOCTpaTy 3HAUHOI Mipolo 3aMiHeHi

IITYYHVUMM elleMeHTaMM. AHTPOIOTeHHi CyOCcTpaTH, Taki AK gaxy OyAVHKIiB, TEXHOMOTIUHI IITMHI

B OY/iB/IAAX, CTOBIIM Ta iHIIi KOHCTPYKIIil, CTBOPEHI JIIOANHOIO, CTA/IN BaXK/IMBUM KOMIIOHEHTOM /IS

icHyBaHHs IITaxiB, 0COOMMBO CMHAHTPOIIHMX BUJIB Ta TUX, 10 aANTYBAINCS [0 >KUTTS B MicTi. 111

BUZIM aKTVMBHO BUKOPYCTOBYIOTH IITYYHI 00’ €KTY AK I OyAiBHMIITBA THIi3M, TaK i 11 3abe3nedeH-

HS JOCTYIy A0 DKi IpakTU4IHO 3a 6yAb-sAKMxX yMoB. Hait6inbla KinbKicTb peecTpariiii IpeacTaBHu-

KiB 11i€i 6iomopdu 6yna sadikcoBana Ha Tepuropii [uBinmpHOrO KIagoBmia (96 peecrparniit) Ta y

[Tapky xynpTypu Ta BignounHky IlpugHinposcekuii (64 peectparii).

I pyry nosuiito 3a KiZIbKicTI0 peecTpaliil mocifae 6iomopda «IyIIOrHi3HO-aHTPOIIOTEHHO-CY0-
CTpaTHa» i3 3ara/ZbHOK Ki/mbKicTio 293 3yctpiui. Haitbinbliue mpepgcraBHMKIB Iiiei 6iomopdu 6ymo
3ac¢ikcoBano y ITapky Cararigax (67 peectpaniit) Ta y ManyiiBcbkomy napky (60 peectpauiit). o
Li€el rpynm HajeXaTb BUAM, TaKi K CHMHUI BelIMKa Ta IIIAK 3BUYAHNIL, SKi 3a3BMYall THI3AYIOTh
y IpUPOJHUX JYIUIAX, ajie IeMOHCTPYIOTb BUCOKY a[AlITMBHICTD /1O MiCBKIX YMOB, 0OMpatoun st
THi3gyBaHHA OyAiBIi, CTOBIMN Ta iHII aHTPOIIOT€HHI CTPYKTYpPH.

TpeTboto 3a 4ncenpHIicCTIO € 6ioMOpda «KPOHOBO-AEPEBHA», sIKA IIPefCTaBlIeHa 179 peecTpais-
M. [Hi3yBaHHA Y KPOHI iepeB Mae IeBHi IlepeBary, 30KpeMa JOCTYIHICTb IIbOro CyOcTpary Ha 6a-
raTboX JOC/KyBaHNUX Tepurtopisax. Haibinpie peectpaniit nTaxis 1iei 6iomopdu sadikcoBano y
Jlicomapky [Ipy>x6u Hapopnis (35 peectpauiit) Ta y JlomiBcbkomy nicomapky (31 peecrparis). Oxpim
TOTO, 3HAYHY HPeICTaB/IeHiCTh Mae 6ioMopda NTaxiB, 10 THI3AYOTh y AyIUIAX — «IYIUIOTHi3Ha»,
i3 3arazpHOIO KinbkKicTio 110 peecrpaniit. Hait6inpumit BHeCOK y 110 KaTeropito 3pobwmm Ti cami
RUTSHKY, 10 1 y BUMazKy 3 6ioMmopdoro «kpoHOBO-fiepeBHa», — Jlicomapk JIpy>x6u Hapopis (21 pe-
ectpanisa) Ta JlomiBcbkmit micomapk (38 peectpaniii). Lli micomapky xapakTepusyloTbcsl BEMKOIO
IIJIOLEI0 Ta 3HAYHMM Pi3SHOMAHITTAM JIepeBHUX IIOPif, 110 CTBOPIOE CIIPUATINBI YMOBH /1A IITAXiB.
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Bupy ntaxis, siKi 3a3BUYal THi3AYIOTH Y HifyTicKy i Hamexxatb 1o 6ioMopdum «mifmickoBa», Taki
AK 3€IeHAK Ta Api3J CIiBOYMIlL, @ TAKOXK Y KPOHi KyIIiB — 6ioMopda «KpOHOBO-KYI[OBa», 30KpeMa
COPOKOITY/] TEPHOBMIT Ta KPOINB AHKA YOPHOTO0/I0Ba, Oy/u 3adikcoBaHi y He3HauHill Kinbkocri. Lle
3yMOBJIEHO BifICYTHICTIO 00 HEJOCTATHICTIO Mi/yIiCKy B NMApKOBMX 30HAX. Taka CUTYyalis CBiguuThH
Ipo 0OMeXXeHICTb MiTiCKy SIK CyOCTpaTy MIA THi3flyBaHHA y MiCbKOMY cepefioBuUI. Y 6i1bInocTi
HapKiB CrocTepiraeTbcs 06Me)keHa IUIONIA MifTicKy ab0 MOBHA J10TO BiICYTHICTB, IO € KPUTUYHIM
(akTOopoM /1A BUAIB, AKi MOTPeOYIOTh I'yCTHX KYIIiB YU HIDKHBOTO SIPYCY IepPeBOCTaHy A 06/a-
IITyBaHHA rHi3x. [TifTicok BUKOHYE TaKoXX BayK/IMBY (QYHKIIiIO /IS {HINX NITaXiB Iij yac THi30BOro
nepiofy, CIyTy04y YKpUTTAM JJI1 MOTOMHAKA, KNI IIle He 3aTHMI 10 IOBHOLiIHHOTO IONbOTY. Biz-
CYTHICTb I'yCTUX HAaca/)KeHb 3HIDKYE MPUBAOINBICTD TEPUTOPIlL /s ITaXiB, sIKi IIYKalOTh 6e3neyHi
MICIISI [UIsT 3aXVCTY Biff XV)KaKiB Ta JOCTYITY IO KOPMY, OCOO/IMBO Ha PiBHI 3eMJIi.

HasemHo-nipnbepexxHi cyOcTpaT, Taki K 3apoCTi ouepeTy, IJIaBy4a pOCIVMHHICTb Ta MiNKO-
BOJHI [/ISHKY, € K/IIOYOBYMIM /ISl BOJHO-OO/IOTHYX BUAIB, TAKMX AK KPYDKEHb, KYpOUKa BOASHA Ta
MapTUHM 3BUYAITHUI 1 5KOBTOHOTUIT Larus cachinnans (Pallas, 1811), mo BigHOCATBCS 10 6GioMopdu
«Ha3eMHO-TIpubepexHa». Haitbinplry KinpkicTh nux nraxis 3adikcoBaHo y mapky Caraiigak (9 pee-
CTpariif), po3TamoBaHoOMy NOOIM3Y IVLDKHNX 30H Ha piuni [JHinpo, Ta y mapky Kupniska (8 pee-
CTpalliit), AKMiT BK/TIOYA€ HEBEINKE 03epo.

Pinxicui 6ioMmopdu, Taxi Ak «HOpHa» Ta «mpubepexHa» (1o 2 peecTpanii BifmoBifHO), BUABMIN-
cs1 HaliMeHII IpepcrasaeHuMu. Hanpuknag, 6iomopda «pubepexxua» Oyma 3adikcoBaHa juiile B
JlomiBcbkoMmy siconapky. OCHOBHOIO IPUMYMHOIO IIbOTO € HEJOCTATHICTh IPUPOHIX YMOB, HEOOXif-
HVIX JUIS IUX BUAIB. 30KpeMa, MOBa Jifie IPO BiICYTHICTb BOJOMM i3 IpUOEpe>KHOI0 POCIMHHICTIO,
3apocCTeil oYepeTy, IVIABY4NX IVAT(GOpPM, a TAKOXK epo3iitHuX GopM penbedy Ta ypBULL, SAKi MOITIA
6 cryryBartu Micusamu fyiA THispyBaHHA. [Tofgi6Hi yMOBY € KpUTUYHMMY /IS HifTPUMAaHHA VX TPYII
ITaxiB, a IXHA BiACyTHICTH 06MeXYye IX IONMPEHHA B JOCTIPKYBaHNUX ITapKax.

[TopiBHs/IBHMIT aHATI3 TOCTIKEHNX AI/ISTHOK ITOKA3Ye, 1110 HallOi/IbIII CIIPUAT/INBOIO 3€/IEHOI0 30-
HOIO fyis1 nTaxiB € JIOMiBChKMIT /Ticomapk, Ae Oy 3apeecTpoBaHi MpeCTaBHUKU BCIiX THi3LOBUX
6iomop, 3a BUHATKOM b6ioMopdu «HOpHa». Lle 3yMOB/IEHO BENMMKOIO IUIOLIEI0 TEPUTOPIT, HAABHICTIO
6araTosIpyCcHOI POCIMHHOCTI, BUXOfaMI [0 BOJAM, @ TAKOXX HM3BKUM piBHeM ypbaHisarii. 3aBaakn
TaKUM YMOBaM IIfl TEPUTOPis CTBOPIOE CIPUATINBE CepefoBulle Aid (PYHKIIOHA/bHO Pi3HOMAHIT-
HUX yrpynoBaHb nraxis. Takox came y JlomiBcbKoMYy iconapky 6y/o 3adikcoBaHO HaitOinbIIy Kistb-
KicTb peectpaninn — 181 TpaniAgHHs, 10 HiATBEPIKYE I0T0 BUCOKY €KOIOTiYHY HiHHICTD.

HaromicTb HaliMeHIIe pi3HOMaHITTA rHi3foBUX THHIB 6ioMop@ Oyno BusaBIeHO B OOYXiBChbKOMY
miconmapky Ta Ha [JuBinbHOMY KIafoBUILj, ie 3apeecTPOBAHO uile 1o 7 3 13 MoxnuBux 6iomopod.
3okpema, B O6yxiBcbKOMY Ticomapky 3adikcoBaHO HalIMeHIIY KiTbKiCTb TparIAHb NTaxiB — 77 pe-
ectpauiit. Lle 3yMOB/IeHO IepeBa>kaHHAM PO3PiKEHNX XBOIHNX Haca/[KeHb, AKi He POPMYIOTb CYy-
L[iTBHOTO BEPXHbOTO SAPYCY, a TAKOXK BifCyTHICTIO TycTOro mifticKy. Taka CTpyKTypa pOCIMHHOCTI
CYTTEBO OOMEXY€E MOXKIMBOCTI [/ THI3AYBAHHSA IITaXiB, 0COOMUBO TUX, sKi IOTPEOYIOTH TYCTOTO
nijticky a6o o6pe po3BMHEHOTO IepeBHOTO SIPYCY /I OOMAIITYBaHHS THI3 Ta YKpUTTA. [linsaHKa
LUBIIbHOTO KTafoBuIa Mae iHmry crenudiky. Ile crape kmafoBuine 3 BeINKOI KiIbKICTIO 3pimmx
IepeB, 1[0 CTBOPIOE IEBHMIL TOTeHIIias A/ rHisgyBaHH:A. OfHakK, 4yepes 0Cco0MmMBOCTI TEPUTOPIL, TaKi
SK HeBe/NKa IUIONA, BICOKNUII CTYMiHb ypOaHisalii, a TAKOX BiCYTHICTb OMM3bKOCTI O BOZHUX
TEPUTOPIil Ta HAABHOCTI HOCTATHBOI KiIbKOCTI KyIIiB, TYT TaKOX IIpefiCTaBIeHa 0OMeXeHa Kisb-
KicTb rHi3foBux 6iomopd. Ile cBigumMTh PO Te, 10 HABITH NPM HASBHOCTI CTAPOTO ePEBOCTaHY,
BiICyTHICTb CTPYKTYPHOTO pi3HOMaHITTA 6i0TOMIB MOYXe HETaTMBHO BIUIMBATY Ha 0iOpi3HOMAHITTA
NITaxiB.

BucuoBku

Y BOCbMM JJOCTIiI>KEHMX 3€/IeHNX 30HaX, AKi BK/IIOYAIOTh MiCbKi TapKM, CKBEpH, MPUMIiChKi /1icOBi
30HU Ta IIMBi/IbHE K/IAIOBUIIE, 3apeecTpoBaHo 1164 0coOMHM NTaxiB, [0 HajeXaTb 10 58 BUMIB i3
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16 psapiB, 3 sxux Haybinb npencrapaeHnM € psag [opobuenonioni (Passeriformes), mo sikoro Ha-
NeXUTh 33 BUIN.

Haii6inpin ymcenpHMMM 3a KiBbKICTIO peecTpaliil mTaxiB € Taki 6ioMmop¢u: «aHTPOIOreHHO-
cybcTpaTHa», «IyIUIOTHI3HO-aHTPOIOTeHHO-CyOCTpaTHa», «KPOHOBO-/IepeBHa» Ta «IYIUIOTHi3Ha».
HarimeHun npepcTaBeHMMM BUABUINCS 6ioMOpdU «HOpHa» i «1IpubepeskHar, 10 HOsACHIOETbCS He-
TOCTATHICTIO BiITOBiTHNX NPUPOJHUX YMOB JIJIA iIXHBOT'O iCHYBaHHA.

Cepeq JOCTTiKEHUX [[/ISTHOK HAMOI/IbII COPUSTINBOIO 3€/IEHOK 30HOI0 /IS IITaxiB € JIOMiBChKMIt
Jicomapk, fie Oy/nu 3apeecTpoBaHi MPeACTaBHUKM BCiX THi3HOBUX 6ioMOpd, 3a BUHATKOM OIHI€l —
«HOpHa». Ie 06yMOB/IEHO BEIMKOIO IIOIIEI0 TEPUTOPIl, PO3BUHEHOI 6AraTOAPYCHOI POCMHHICTIO,
HAABHICTIO BUXOMIB 10 BOAY Ta HU3bK/M PiBHEM yp6aHi3aui'1'. 3aBAAKM TaKuM yMoBaM JIoMiBCchbKuit
JCOMapK CTBOPIOE CIPUATINBE CepefoBuile A1 PyHKI[iOHaTbHO Pi3HOMAHITHUX YIPpyNOBaHb ITa-
xiB. Came TyT 6y/10 3apikcoBaHO HailOiMBITY KiMbKiCTh TaXiB, IO CBiYMTH PO JIOTO BUCOKY €KO-
JIOTiYHY LIiHHICTb.

3arajioM 3ejeHi 30HM TiBoOepexoks Micta JIHIIPpo XapaKTepu3yIThCs HEOCTATHbOIO MO3aluHic-
TIO CEpeIOBMINA, 110 0OMeXYe iXHI0 IpMBaOIMBICTD s NTaxiB. [IJIs MOKpallleHHs YMOB iCHYBaHHSA
OpHiTOdayH! HOLITBHO peanidyBaTy 3aXOiu 3i 30epe>keHHs CTapyX AepeB, Bi[HOBIEHHS MiIiCKy,
CTBOPEHHA HOBUX KYIIOBVX HAaca/pKeHb Ta iHTerpalii BOZOIM i3 po3BMHEHOI0 NPpIOepexHOI0 poc-
nuHHicTI0. KpiM TOrO, HE06XifHO 301/IBIINTY Ki/NBKICTD NIPUPOSHMX NAHAUIA(QTHNX €/IeMEHTIB, Ta-
KIX SIK ypBUILQ, eposiitHi popmu penbedy, ryctuit migmicok i kpoun kymis. 1i saxopu cupuaru-
MYTb 30epe)XeHHIO Ta 30arauyeHHI0 6i0pi3HOMAHITTS NTaXiB y MiCBKOMY CepefoBUILi, 0COOINBO Jiis
BUJiB, 110 HOTPeOYIOTD CIIelliani30BaHuX MiCIlb I THI3AYBaHH.

Ioosaxu

ABTOpPM BUC/IOBIIIOIOTD IIMPY HOAAKY CBOIM CiM'AIM 3a HeOLliHEHHY IiATPMMKY IIifi 4ac BUKOHAH-
HA NOIbOBMX poOiT i 360py MaTepiany s nporo pocnimpkeHua. OKpeMy BIAYHICTD afjpecyeMo Ha-
oMy HayKoBoMmy KepiBHMKY Onekcanzpy I[loHoMapeHKy 3a Jioro 1iHHI pekoMeHpalii, i HoCTiliHy
HiATPUMKY IPOTSTOM YCiX eTamniB po6oTin. Takox x04eMo HOAAKYBaTI KOJIe3i 3 Halllol JOCIiTHNI[b-
kol rpynu, SIni ManeHuk, 3a joromMory y 360pi JaHMx, aHajIi3i pe3y/IbTaTiB Ta MiATOTOBLI CTATTi.

Hexmapamii

®inancyBaHHA. [JocmiKeHHA 3IiIICHIOBAIOCA B MeXXaX JUCePTalLiiiHOI poOOTHU Ha TeMy « YTpyIIOBaHHA ITa-
xiB sIK iHAMKaTOp remMepobii Ha mpukiani micta JIHIIPO», siKa BUKOHYETHCS Ha Kadenpi 30010riil Ta exomorii
6iooro-exoyoriynoro ¢akynprery JHIIpOBChKOro HalioHanbHOrO YHiBepcuTeTy iMeHi Onecs [onvapa acri-
panTkomo 0. A. Komnuk.

Koudikt iHTepeciB. ABTOpy He MalOTb )XOXHNUX KOHQIIKTIB iHTepeciB, siki MO/ 6 BIVIMHYTI Ha 3MICT Ii€l
CTaTTi.
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abstract

Zoological collections concentrated in museums play an impor-
tant role in the study of amphibians, their distribution and con-
servation. In Lviv, the zoological collection was formed at the Lviv
University before 1784. Unfortunately, detailed descriptions of
this collection have not been preserved. Currently, the oldest part
of the amphibian collection housed at the Zoological Museum
of Ivan Franko National University of Lviv consists of exhibited
specimens, which were collected from different parts of the world
during the second part of the 19th century. Materials stored in the
scientific collections started to be collected somewhat later, firs as
duplicates of the main, exhibited specimens in case of their loss
or colour fading, and only in the 1990s as a scientific material.
In total, the amphibian collection comprises almost 600 speci-
mens housed as more than 360 storage units that belong to more
than 65 species of the world’s fauna from 20 families and 2 or-
ders: Caudata (22 species) and Anura (44 species). The amphibian
collection is mostly represented by wet specimens fixed with for-
malin or alcohol and only few specimens are preserved as mum-
mies. Most of the exhibits that represent the fauna of Ukraine
were collected in the past 15-20 years in Lviv, Volyn, Zakarpattia,
Ivano-Frankivsk, Khmelnytskyi, Kherson, and Donetsk oblasts of
Ukraine. The most valuable specimens in the museum’s amphib-
ian collections are those of 10 species that have high conservation
status according the IUCN Red List of Threatened Species, 2022-2:
Atelopus ignescens, Ranodon sibiricus, Ambystoma mexicanum,
Andrias japonicus, Proteus anguinus, Cynops ensicauda, Euproc-
tus platycephalus, Calyptocephalella gayi, Adenomus kelaartii, and
Pleurodeles waltl. Geographically, the collection specimens came
from the territory of five continents and no less than 21 coun-
tries of the world, although it represents only 0.7% of the world’s
amphibian diversity. Sixty-three specimens of seven species listed
in the Red List of Ukraine (2021) are preserved in the museum
collections, including Salamandra salamandra, Triturus cristatus,
Ichthyosaura alpestris, Lissotriton montandoni, Epidalea calamita,
Bombina variegata, and Rana dalmatina.

© 2024 The Author(s); 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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Konekuii 3eMHOBOHNX 300/I0T14HOr0 My3er0 J/IbBiBCbKOro
HaILllOHA/TbHOIO YHiBepcuTeTy iMeHi IBana @panka

Irop HInpnoscokmii, borman Auppiimns, Conomisa CycynoBcbka

Pesrome: BaxnuBy posnb y BUBUEHHI 3eMHOBOIHMX Ta IXHbOTO MOIIMPEHHS, a B IIeBHill Mipi if 0XopoHU Bi-
IirparoTh 3007I0Ti4Hi 3i6paHHs, 30cepemXeHi B Mysesx. Y JIbBoBi 300710ri4Ha KoekIiist 6yma cdopmoBaHa
y JIpBiBCcbKOMY yHiBepcuTeTi fo 1784 poxy. Touni ommcy 1poro 3i6paHHs Ha >kanb He 36eperucs. Cra-
HOM Ha CbOTOJJHI, HallJaBHIlIly YacTUHY 3i0paHHA 3eMHOBOAHMX 300moriunoro myseio JIHY im. I. ®panka
(akponiM — ZMD) GopmMyIOTh eKCII03NIIiiTHI 3pasKy, 3i0paHi y pisHIMX KyTOUYKaX CBITY y APYTill HOTOBMHI
XIX cromirrs. ®oHmOBI MaTepiany modany 36MpaTu AeEL0 MisHille, CIIOYATKy — SIK AYO/ISX OCHOBHUX
3paskiB, Ha BUIA/IOK IXHBOI BTPATH, a 3roffoM — Y 90-x pokax XX cTOMTTA AK HayKoBuit martepian. Cy-
MapHO — 61m3bKo 600 3paskiB 3eMHOBOJHMX, TIOHAJ 360 ofmHMIb 36epiraHHs, SKi HA/IEXaTh K0 Ginbiie
HDK 65 BuAiiB cBiTOBOI (hayHu 3 20 ponymH i ;BOX psAniB — xBocTaTi Caudata (22 Bujy) Ta 6e3xBocTi Anura
(44). 3a Tunamu MyseiHMX 3pasKiB KOJIeKLis IpefcTaBieHa, TOJIOBHO MOKPUMM IpeIapaTaMy 3aluTu-
My popmaiHOM uy cimpToM. JIniie geKinbka HaTypatii npefgcrasieHi MyMmissMu. BinbiicTe eKcrioHaris,
AKi mpefcTaBnAOTh ayHy YKpaiHm, 3i6paHi mpoTsarom ocranHix 15-20 pokiB y JIbBiBcbKiit, Bonmunchbkiil,
3akapmarchbkiit, IBano-OpaHkiBcpKilt, XMenIbHNIbKIN, XepcoHChKiit Ta [JoHerbKilt obmactsax. Llinnumu B
KOJIEKIIifIX MY3€l0 € 3pasKy 3eMHOBOJHNX CBiTOBOI (ayHU 3 BUCOKVMM IIPUPOJOOXOPOHHVM CTAaTyCOM Y
Mixuapogsomy Yepsonomy crmcky MCOIT (Red List IUCN, 2022-2), no sikux Hamexxats 10 BUAIB, 30-
kpema: Atelopus ignescens, Ranodon sibiricus, Ambystoma mexicanum, Andrias japonicus, Proteus anguinus,
Cynops ensicauda, Euproctus platycephalus, Calyptocephalella gayi, Adenomus kelaartii ta Pleurodeles waltl.
Y reorpadivHOMY IUIaHi KOJIEKIist 3ibpaHa Ha TepUTOPil I 1TV KOHTMHEHTIB Ta He MeHIIIe HiXx 21 rep>kaBn
CBiTY, X04 penpesenTye e 0,7 % cBiTOBOro pisHOMaHITTA 3eMHOBO#HMX. [IpencTaBnukis 3 YepBoHo-
ro crucky Ykpainu (2021) s6epiraerbcst 63 My3seastii, [0 HaleXaTh O CeMU BUAIB, 30kpema: Salamandra
salamandra, Triturus cristatus, Ichthyosaura alpestris, Lissotriton montandoni, Epidalea calamita, Bombina
variegata i Rana dalmatina.

Knwo4doBi cmoBa: KoneKIiii 3eMHOBOIHNX, OXOPOHHMII CTaTyC, TpUPOAHIYi My3ei, /IbBiBCbKII YHIBEPCUTET.

Apnpeca pna 38’a3ky: Irop Illnmnoscbknit; JIbBiBCbKOTO HalliOHAaIBHOTO yHiBepcuTeTy iMeHi IBaHa @paHka,
By IpymieBcbkoro, 4, JIpBiB, 79005 Ukraine; Email: shydlyk@gmail.com; orcid: 0000-0002-1003-2562

Beryn

3emHoBozpHI (Amphibia) — He HajgTO uMCenbHa, ajle yHiKa/lbHA TPyIa TBAPMH, AKi BillirparoTh
3HAYHY POJIb B €KOCUCTEMaX, OCKINbKY O1IbIICTD 3 HMX 3[aTHI 3HAUHY YaCTMHY CBOTO >XUTTS IIPO-
BOAVTH y BOLHOMY cepenoBuili. [Ipore, monpu cBoe ynogo6aHHA i pisHOMaHITTA ocenuIl BOHU €
[ly>Ke BPasIMBUMM i YyT/IMBUMM IO HABKOMMIIHIX 3MiH. CaMe TOMY 3Ha4Ha KiZbKiCTb BUJIB 3eM-
HOBOJHUX 3HaXOJATbCA y IPUPOJOOXOPOHHMUX IeperliKaxX, 30KpeMa, «UepPBOHMX» KHUTAX 1 CIIMCKaX
pi3HOTrO piBHA, Bifj periOHaNIbHOTO IO Mi>KHapOJHOTO. B 0cTaHHbOMY IepeNiKy BUIiB TBapyH, 110 3a-
HeceHi 1o YepBonoi kuury Ykpaiunm (Bepcis 2021 p.) srajjaHi e’ sATb BUJiB 3 MHOBOJHMX 3i CTaTy-
COM «Bpas3mMBuMit» — 3 20, 110 BXOAATD [0 Neperiky ¢payHn gepxasiu. [lo EBponeiicbkoro YepBoHoro
crincky [Temple & Cox 2009] BHeceHa Marke YBepPTh BUJIB L€l IPYIIVM TBapyH, 110 3HAYHO Oifblire,
HDX IIJIa3yHiB, ITaXiB uM ccaBLiB i 59 % 3 HMX CTAaHOB/ATD MOMYJIALI], 10 3MEHITYIOTbCA. BueHi BBa-
KaIOTb 3eMHOBOJHMX HallBpas3/lIMBillO0 IPYIO0 TBapMH. 30KpeMa, y MixHapogHoMy YepBoHOMY
CIIVICKY TBapyMH BKa3aHO, IO [iBa 3 KOXKHUX I AT BUJiB 6aTpaxodayHu cBiTy a60 41 % 3HaXOfATbCA
I1iJ] 3arpO3010 3HMKHEHHS, 1 Kpu3a MPOJOBXXYE 3arOCTPIOBATICA Yepe3 TUCK, BUKIVKAHUN JisA/IbHic-
TIO JTIOZVHY (Y TepIy Yepry dyepes 3MiHM cepefjOBMINA) Ta PiSHOMaHITHI 3axBoproBaHHs [State 2023].

3a OKpeMMMM OLIIHKaMU KilbKiCTb BUJIiB 3eMHOBOJHNX Y CBITi csArae Bip mectn [Frost et al. 2006]
1o moHaz BocbMu Tucsd [State 2023]. 3okpema, 3a 6asoro ganux Amphibiaweb ix € 8725 Bupis.
B Yxpaini nommpeni nuure 20 Buais, mo ctanoButb 0,2 % cBiToBOI (ayHM.

BaxnuBy ponb y BUBYEHHI 3€MHOBOJZHMX Ta IXHBOTO MOIIMPEHHSA, a B IEBHIN Mipi 11 0XOpOHNI
BiflirparoTh 300710ri4Hi 3i0paHHs, 30KpeMa, 30ipku 300/10TiuHMX My3eiB. [lepiny Taky 3HaYHY KOJIeK-
1jifo 3eMHOBo#HUX Ha no4yaTky XVIII cronitTs 3i6pas Hifepranncbkuit papmareBt Anpbept Ceba,
a flello misHilne MogiOHMMM KOMeKUisAMy ctany Bifomi nmpupopumyi mysei y ITapwxi ta JIongoni
[Pysanets 2007].
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Y 3007moriyHux Mysesx YkpaiHu 30epira€Tbcsi 4MMao IiiKaBUX 3pasKiB 3eMHOBOJHMX CBiTOBOI
(bayHm, aje BifICyTHICTD 41 He JOCTYIHICTD OMyO/IiKOBAHUX KATa/IOTiB He JAI0Th MOX/IMBOCTI 3po-
3yMiTu oBHe 6araTcTBO 3i6paHMX TBApUH i€l rpymm abo nopiBHATHU 3i6paHHA My3eiB MiX c06010.
Cepeq JOCTYITHUX HaM KaTaJIOTiB KOJIEKIIiif 3¢ MHOBOHMX ony6mikoBaHi y 2003 p. KaTa/ior KOJIeKIiit
3oonoriunoro myseto HHIIM HAH Ykpaiun «XBocrari am¢i6ii» [Pysanets 2003] i kaTanor KomekIiii
3eMHOBOJIHNX Ta IIa3yHiB 300710riuHOrO My3eto YepHiBerpkoro yHiBepcutery [Andriushchenko et
al. 2003]. Ilisuime, y 2009 p. ony6/ikoBaHi karamor amdibiit Ta pernTuiit (KpOKOAMUIN 1 dyeperna-
x1) 3 Koznekuiit Mysero nmpupopu XapkiBcbKoro HaljioHasnbHOTo yHiBepcureTy im. B. H. Kapasina
[Zinenko & Goncharenko 2009] i katanor konek1ii amdi6iit Bigminy repuerosnorii ta 3oomyseto HJII
6i0pi3HOMaHITTA Ha3eMHUX i BOTHUX €KOCHCTeM YKpaiHy py MeiTononbCbKOMY Iep>KaBHOMY IIe-
paroriyHomy yHiBepcuteri iMm. b. XmenbHuipkoro [Suriadna & Pysanets 2010]. Hasitb 1ji gocTymHi
IaHi 3aCBiAYyIOTb 3HAUHY KiZbKiCTb i BUIOBE Pi3HOMaHITT 3¢ MHOBOIHMX Y KOJIEKIIisIX YKpaiHChKUX
My3eiB. 30kpeMa, Haitbinbre ix 36epiraerbea y 3oonoriunomy mysei HHIIM HAH Ykpainn Ta Bingi-
i reprietororii it 3oomysei HJII 6iopisHOMaHITTA Ha3eMHUX i BOGHMX eKOCUCcTeM YKpainu npu Me-
JIITONONMbCHKOMY JIep>KaBHOMY Ie[JarorivHoMy yHiBepcuTeTi iM. b. XmenpHMmpbkoro — 7270 3paskis
35 BupiB Ta 5531 3pasok 24 BuaiB BignosigHo. [lemo MeHe 36epiraerbes y Mysei npupopu XHY
im. B. H. Kapasina — nonay 3000 3paskiB 110 BuziB cBiTOBOI (hayHM i, 3HAUHO MeHIIIe 3eMHOBOJHIX
y KonekuiAax 3oonoriunoro mysero YHY im. 10. @enpkouda — 48 3paskis 27 BUAIB.

Heo6xignicTh HamcaHHsA Lji€i cTaTTi 00yMOB/IeHa ABOMa IpuunHamiu. I[lo-mepiie — mpencTas-
JIeHHs HOBUX HaJXOJ KeHb 1 BUCBITIEHHA 3MiH IIPUPOJOOXOPOHHOIO CTATYCy OKpPEMUX BUJIIB 3eM-
HoBOAHUX. [To-gpyre — y 2019 poui, B My3el BuIIaIKOBO Oy/1a MOIIKO/KeHa YacTHHA KOJIEKIIili, 30-
KpeMa: TPUTOH 3BuYaiiumit Lissotriton vulgaris — moxpuit npenapar (3X-3 86) i mymis (3X-3 341),
camamaHppa wiaMucta Salamandra salamandra — mywmia (3X-3 393) Ta MOKpi Ipenapary poryxu
cipoi Bufo bufo (3X-3 55 Ta 3X-3 116). ToMy BuHMK/IAa HeOOXiTHICTh IIPOBECTU PETENbHY peBisilo,
BiJIHOBUTH ITOLIKOKeHe i 3abe3nmeunTy mopanpiie 6ibir 6e3nedne 30epiraHH: penapariB Komek-
nii semHoBogHuX. ITif yac onpanoBaHHA KoneKLii HAMI JOJATKOBO ITePEBU3HAYEHO OKPeMi 3pasKu
3a BMJIOBOIO Ta CUCTEMATHMYHOIO NpyMHajexHicTIo. CaMe Iij| 4ac OIpallloBaHH:A €TUKETKOBUX Jla-
HUX, 30KpeMa y 3paska (3X-3 170), saxuit 306epiraBcs mij HasBow >xaba YepBoHOHOTa Rana aurora,
3’ICOBaHO, 110 >Kaba MoXoaNTb 3 NoceneHHs Pyaxa, Manynra y Tansanii. ITIpore, xxaba yepBoHOHOTa
nomnpena e y IliBHivHi AMepuIii i ToMy He MOXKe 6yT1/1 srajaHuM BujoM. IToganbie onpanro-
BaHHsA I[bOTO 3pa3Ka i mepeBnsHadeHHs itoro OekcaHApoM 3iHEHKOM (HayKOBMM CIIiBPOOITHMKOM
XHY imeni B. H. Kapasina) mokasario, 10 fopocia ocobuna y uniinapi ue Ptychadena toumieri, a
e ABi Mool 0cOOMHM Hanexarthb 1o popy Sclerophrys. Y Toii e 4ac IepeBU3HAUYEHO 3Pa3oK IIif
Ha3BOI0 MapMypoBa >kaba mimana Tomopterna marmorata (Peters, 1854) — enyHuMil NpefcTaBHMK 3
pornuu Pyxicephalidae, mjo 36epiraerbcs y Mysei Ta HamexxuTb 1o cTapux 36opis. OgHaK, BUABNUIIO-
Cs1, 1O 1ieit 3pa3oK 3 iHBeHTapHUM HoMepoM 3X-3 155 (crapuit Homep 3M 957) — 1je YaCHUIHULIS
(Pelobates sp.), 6e3 03HaYeHHs BUY Yepe3 BigcyTHiCTb iHdopMalil mpo MOXOoKeHHA 3pasKa.

Yci spaskn kBakui cxignoi Hyla orientalis o 2016 poky, no my6mikarii pe3ynibraTiB MOTIEKyIAp-
HuX pgocnimpxenp Xpicrodpepa Jioppecueca 3i cniBaBropamu [Dufresnes et al. 2016] BBaxxanu paii-
Koo 3BuyaitHoo, Hyla arborea. Came mip Takor HasBolo i1 30epiranucs yci 3pa3ky HaIIoro Mysero.
IIpoTe, KkBakKIIa 3BMYaliHa IOLNMpPeHa B YKpaiHi nuine B 3aKapnarTi, Ha bykosuHi Ta y YopHoMop-
CbKOMY PeTiOHi, iHIITy X YaCTMHY TepUTOpil lep>kaBy 3acerse KBaKIIa cxigHa. Tomy, 4acTnHa KBaKI,
3i6panux Ha [Tomicci Ta B [annanni (JIpBiBCbKa 0071.) HajieXaTh O BUAY KBaKIIa CXiflHa.

Amnaroriuno i 3 3emsnkoro [Tamnaca Pelobates vespertinus, Bup, ssIKuil HOPiBHSHO HeIllOfJaBHO OYB
BUALIeHNI 31 cXigHol popMm yacHMIHMLL 3BUYaiiHoOI Pelobates fuscus [Dufresnes et al. 2019], apean
MOIIMpPEHHA fAKOI B YKpaiHi 3HaXO[UTbCA B MeXKaX 3anopi3bkoi, JJoHenbkoi, Jlyrancbkoi i XapKiB-
cbkoi obmacreit. Hamr 3pasok, sikuit moxoputs 3i CrioB’AHCBKOTO paitoHy [loHelpKoi obmacri, Ha-
JIEXUTD JIO LIbOTO BUALY.
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IcTopisi cTBOpeHH Ta 006cAT KOMEKIIii

Y JIbBOBi mpupogHNYaA KOJEKIifl, 30KpeMa 3007I0TiuHa, Oyma chopmoBaHa y JIbBiBcbKOMY YHi-
Bepcuteri o 1784 poky. TouHi onucy 11poro 3i0paHHs Ha >Kajlb He 30eperincs, ane aBTOpyY MOHO-
rpacii mpo icropito yHiBepcutery nmucamu « Tyt 6ymo 20 3aniB i Benukuit KabineT npupopgosHaBcTBa»
[Finkel & Starzynski 1894a-b]. Ka6inet, 6e3yMOBHO, BUKOHYBaB Ba>K/IMBY IPOCBITHUIILKY (QYHKIIiIO
B MiCTi, OCKI/IbKM IiC/IA TOXKeXXi B IPpUMillleHHAX yHiBepcuTeTy 1848 poKy, HaBYaIbHMII 3aKJIa] I1e-
peixas o Paryui, e Ha cxigHOMYy 6011i po3ramoByBascsa Kabinet HaTypanbpHOI icTopii (mpo 1e aB-
TOPY TOTYIOTb OKpeMy cTarTio). SIk6u KabineT He MaB IeBHOTo 0COO/IMBOrO 3HaYE€HHSI, TO IMOBIpHO,
IO JIOTO i1 He 3rafiyBany 0 B OIucax, IpUCBSYEHMX icTopil yHiBepcuTery. CaMe 3 TaKUX MipKyBaHb
MO>KeMO NPUITYCTUTH, 110 [0 CKIamy Kosnekuint Kabinery, a 3 25 moToro 1885 p. — 3oo0soriuHoro
My3el0, BXOAWIN X04a 6 oKpeMi ekcrioHaty 3eMHoBogHMX [Shydlovskyy & Zatushevskyy 2010].

CraHOM Ha CbOTOJIHI, Hall/JaBHIIlly YacTMHY 3i0paHHA 3eMHOBOIHUX 3o00moriyHoro myserwo JIHY
im. I. ®panka (akponivm — ZMD [Zagorodniuk & Shydlovskyy 2014]) ¢popmytoTh excrosumiitHi
3pask, 3i6paHi y pisHUX KyTO4YKax cBiTy y gpyriit monosusi XIX i Ha moyarky XX ct. ¥ Toit mepiop 3
OinbIIOCTI iKAaBMX, €K30TVYHVX TBAPUH BUTOTOBJIS/IV MOKPI ITperapaTy, 3a/IUTi CiupToM uu ¢op-
MaJIiHOM. AfI>Ke, BUTOTOBJIEHHS X He 3aiiMano 6arato 4acy, a eeKTHUI BUITIS]] TAKOTO eKCIIOHATY
0yB MaiiXKe MUTTEBVM.

3a3HauMMo, 10 KOJIeKIlii 3eMHOBOZHMX 300JIOTiYHOTO MYy3€l0 30Mpany YIPOJOBX TPUBAIOrO
4acy — IIOHAJ] CTOJIITTSA, IPOTe y CTAPUX 3PA3KiB €TUKETKM 3 Pi3HUX IIPUYMH, TOJIOBHO Yepe3 BillHK
Ta HepeMillleHHs KOJIeK1ill, Oy/u BTpadeHi, a Ha YaCTVHI 3 HUX 4epe3 36epiraHusa y ¢popMaiHi Ha-
IICH OJIiBIIeM CTep/ncs. JHaYHA YacTVMHA eTUKETOK, 3pas3KiB 3i0panux Hanpukinni XIX — Ha mo-
qaTKy XX CT. MicTATH nuie iHopMariio Ipo Buj TBapuHM abo Kpainy Micus 36opy (Hamp.: Leii-
noH, Taiti Tomo). Ha HuxX He 3a3HadveHi jjata 360py Ta Ipi3BUILA KOTEKTOPIB, 10 3HAYHO 3HIDKYE
iXHI0 HayKOBY LiiHHiCTb. IIpoTe, BOHU BUCTYNAOTh (PAaKTUIHMM MaTepia/oM, IO MifIIa€TbCs peBisil
I[OfIO0 TIOLIMPEHHSA LUX TBAPMH y MeXaxX IeBHMX reorpadivHux 4m afiMiHiCTpaTMBHMUX TePUTOPIil.
TouHimMMY eTHMKETKM MOYa/IM MICATU 3 MOYATKy XX CT., 30KpeMa, 371e01/IbIIoro 36epernmcs eTu-
KeTKU B MaTepianax micnaBoeHHoro nepiony (mica II Citosoi BiitHu), 3 1948 p. i 1o Hammx gHIB.
JIne AT 3pasKiB eTuKeTOBaHi Mo4aTkom XX CT., a came: Necturus maculosus — 28.07.1917, Rana
temporaria Linnaeus, 1758 — 22.06.1923, Ranodon sibiricus — JxyHrapcepkuit Anaray, 28.07.1939,
Bufotes viridis — KasaxcraH, okon. M. Anma-Atn, 20.08.1938, Rana amurensis — Kaszaxcras, 6eper
p. Ini, 19-20.05.1939 [Bilyak & Zatushevskyy 2010]. Takum unHOM, 3pa3kiB 3eMHOBOIHUX, fIKi 3i-
OpaHi ynponosx XX CTOITTA y My3el 30epiraetbcs nmuiie 36 ogynHMIp 36epiranus (gani — og. 36.),
[0 CTAaHOBUTD O711M3bKO 9% Bij 3arajJibHOTO 0OCATY KOJEKIl Ta € e 35, e BKasaHe /ulle Micle
30MpaHH:A MaTepiay, aje 3a CBOIM BUKOHAHHAM i MicIiaMu 360py Lie TOUHO 3pasky Kinnsg XIX — mo-
yaTky XX cTomiTh. Taka Ki/IbKiCTb i IpeAcTaBIeHiCTb cTapuX HAAXOKeHb 3eMHOBOJHIUX CBIJUNTD
IIPO BUIIAJIKOBMX XapaKTep 3i0paHHA.

DoHpoBi MaTepianu Mysero Iovyaay 36MparTy fello MisHille, CHOYaTKy — SIK AyO/ISX OCHOBHUX
3pasKiB, Ha BUIAJJOK iXHbOI BTpaTH, a 3rofloM — y 1990-x pokax sk HayKoBuil Martepian. Hait6inb-
IlIe TIOTIOBHEHH: KOJIeKIill 3eMHOBOAHUX Biffoynocs Bxe y XXI cr. CyMapHO 10 My3e0 HaJiilIiio
178 op. 36., 3 Axux Haitbinbue y 2011 poni — 62 ox. 36. HoBa akTuBHICTb poOOTH i3 KOTEKIIi€0 3eM-
HOBOJHMX Oy/la BUK/IMKaHA BUKOHAHHAM HayKOBUX poOiT Ta BIOpsAAKyBaHHAM ii [puHoto binsx mix
KepiBHMITBOM 36epiraya ¢poupis AHnpis 3arymescbkoro [Bilyak & Zatushevskyy 2010].

ITig yac MiATOTOBKM CTAaTTi, @ OTHOYACHO 1 KaTaj0ry KOJNEKIill 36eMHOBOJHIX, IPOBEJEHO PEBi-
3110 yCiX cTapux 3pasKiB Ta iHBeHTapu3allilo HOBUX HaaxomkeHb. CyMapHO — 6/1m3bko 600 3paskis
TBapMH, MoHax 360 of. 36., sAKi Hamexarb [0 Oinblue HDK 65 BUAIB cBiTOBOI (hayHM 3 20 popuH i
nBOX psamiB — xBocrari Caudata (22 Buay) Ta 6e3xBocTi Anura (44). 3a TMIIaMu My3elfHUX 3pas-
KiB KOJIEKIIisl IpefiCTaB/IeHa, TOJIOBHO MOKPUMM IIperapaTaMi 3aIMTUMHU (popMantiHOM 4y COMPTOM.
YactuHa cTapux 3paskiB, opopMeHi B OKpeMux UMTiHApax o 1-2 eK3eMIULApH, a HOBI — 36epira-
I0TbCs Y «MOHOBUIOBUX» CK/ISTHUX OaHKAX, [ie B OKPEMIX ITO/Tie TM/IEHOBUX KY/IbKaX 3 IIPOPI3sAMM /IS
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IPOHMKHEHH: (iKCy040i pifuHy 3ibpaHi /uiie 3paskyu OXHOTO BUAY 3eMHOBOAHUX. JIuiile AeKinbKa
HaTypasill 3 1jiel KoneK1ii IpefcTaBleHi MyMiaAMY, 3HalifleHnX MepTBMMM TBapuH. CTaHOM Ha CbO-
TOZIHI yci 3pasku, sIKi He 3HAXOAATHCS B €KCIIO3MIIiI 36epiraloThcs y GOH/JOCXOBUIIL.

BupoBy mpmHane>xHicThb yCiX My3elfHUX NpeIMeTiB IIepeBipeHo i1 YK/IaZeHO BifiMOBITHO 10 MiX-
HapopHol 6a3u maHux mo seMHoBogHMX (Amphibiaweb, http://amphibiaweb.org). 3aranbua npen-
CTaBJICHICTb Pi3HMX TAKCOHIB 3eMHOBOJHIMX, fAKi 30epiraloTbcs UM eKCIOHYIOTHCA B 300/I0TiYHOMY
Mys3ei HaBefieHa y Tabmumi 1.

Tabnuys 1. 3aranbpHa KiTbKiCTh PiSHUX TAKCOHIB 3€MHOBOTHUX Y KONeKIiax ZMD
Table 1. Total number of different amphibian taxa in the ZMD collections

Popuna |BM11iB| Eks. Pognna | Bupis | Exks.
Pap Caudata — XBocrari 3eMHOBOJHI Pelobatidae — 3eMnsaHKOBI 2 7
Hynobiidae — KyTo3y6osi 3 4 Calyptocephalellidae — IToromoronosi 1 1
Cryptobranchidae — Kpurossbpenesi 1 1 Hylidae — PaitkoBi 4 40
Proteidae — ITporeesi 2 8 Bufonidae — Pomyxosi 13 64
Ambystomatidae — AmbicTomMOBI 1 1 Microhylidae — Kapnukosi parikn 1 1
Salamandridae — CamamaHzpoBi 14 128 Hyperoliidae — Kabu-cTpnbyHiii 1 2
Plethodontidae — besnereHesi camamanapu 1 2 Ptychadenidae — IITuxapeHOBi 1 12
Pap Anura — BesxBocTi 3eMHOBOIHI Pyxicephalidae — IInkcitedanosi 1 1
Pipidae — Ilimosi 1 5 Dicroglossidae — Bunossukosi 2 2
Alytidae — IToBuTyx0Bi 2 4 Rhacophoridae — Becnonorosi 1 1
Bombinatoridae — Kymkosi 2 138 Ranidae — JKa6osi 11 174
3arasom 65 596

[l Bcix My3eliHUX IpeMeTiB (3pa3KiB 3eMHOBOJIHUX) IIePeBipeHO Cy4acHy JIATMHCBKY (3rigHO 3
Amphibiaweb), ykpaincbky [Pysanets 2007, 2012, 2014] i auriiiceky Ha3su (3rigHo 3 Amphibiaweb
ta [UCN!). OkpeMum BuiaM 3eMHOBOIHUX, [ AKX HEMAa€ BillIOBITHNX YKpaiHCbKMX Ha3B, HA3BY
HaBeJeHO AK IepeKIIaj, 3 aHITIIMIChKOI Y1 HiMEeIJbKOI MOBY, a Y BUIIAZIKY €HJIEMiKiB — IIOJJaHO IIPUK-
METHMK Ha3BJ PErioHy IXHbOro nommupeHHs. I[Ipore, Takux HasB nuile jeKinbka. [lepeBipeHo Ta-
KO)X HaJIEXKHICTh 1 KaTeropito MpUPOLOOXOPOHHOTO CTATyCY YCiX srajlaHuX y KaTal03i 3¢ MHOBOIHIUX,
3rigHo 3 6a3oro JaHux MixHapogHOro coro3y oxoponu npupozpu (ibid.).

3i6panHns 3 Ykpainu

BinbIicTh eKCIIOHATIB, SAKi IPeCTaBIAITD (hayHy YkpaiHu, 3i6paHi mpoTarom octaHHix 15-20 po-
KiB Ha TepuTOpil 3axigHnx obmacreit Ykpainu. Bcporo y komekiyii Myselo ix 36epiraerscs 196 ox. 36.,
a60 60,9 % Biy 3aranpHOI KibKocTi 3paskiB. [lepeBakHa 6iburicTh 3 HUX 3i6paHi y JIbBiBCbKiiT 06-
nacti — 149 op. 36., x0u € 360pu it 3 Bommucpkoi — 20, 3akaprarcbkoi — 15 (Tpu 3 HuX nuie 3
BKa3aHHAM Micus 36opy — Kapmatn), IBano-®pankiBcbkoi — 8, XMenbHUIIBKOI — ABa, IO-OTHOMY
3pa3Ky — 3 XepcoHcbKoi Ta JJoHenbkoi obmacTeil. Y3aranbHiooun iHdopMalio mpo micis 360py
3eMHOBOJJHIX, MO>KHA 3aCBi/JUNTH, 10 IPAKTIYHO BCS KOMEKIiA 3ibpaHa y MeXax 3aXiHuUX o6/acTei,
BUKJTIOUEHHS CTAHOBJIATD JIUIIE IBA 3Pa3KH, SIKi HOXOAATh 3 XepcoHChKOI Ta JJoHelbKoi obmacreii.

Ha oco6nmBy yBary 3aciyroByloTh 3pasKy BUJiB, 3aHECEHMX 10 OCTAHHBOTO BUAAHHA YepBOHOI
KHUTHU YKpaiHn?, 30Kpema: caamanzipa msimucta (11 oguannb 36epiraHHs; gaai — of. 36.), TpPUTOH
rpe6inuactuit Triturus cristatus (11 op. 36.), TputoH anbniricekuit Ichthyosaura alpestris (6 on. 36.),
TPUTOH Kapmarcbkuit Lissotriton montandoni (15 op. 36.), ponyxa ouepertsina Epidalea calamita
(5 op. 36.), kyMKa >xoBTOYepeBa Bombina variegata (10 op. 36.) Ta >kaba npynka Rana dalmatina
(5 ox. 30.).

Tabmuiist 2 HeMOHCTPYE, 110 HalYMCeNnbHillle B KOJEKIil IpefcTaB/IeHi 3BUYailHi BUY 3eMHO-
BOJIHIX, 30KpeMa, >Kaba TpaB’siHa, poIyxa cipa, KyMKa YepBOHOYEepeBa i MpeCTaBHUKM KOMITTIEKCY
»Kabu IcTiBHOI, AKi CyMapHO CTaHOBJIATH 62,8 % (Bix 3aranpHOI KinbKocTi off. 36. — 172) Ta 58,6 %

I TUCN Red List of Threatened Species (version 2022-2. http://www.iucnredlist.org).

2 Hakas MiHicTepcTBa 3aXUCTy BOBKi/UIA Ta IPUPOIHUX pecypciB Yikpainm 19 ciuna 2021 poky Ne 29 «Ileperik
BIIiB TBapUH, 1[0 3aHOCATHCS 10 YepBOHOI KHUTHM YKpalHU (TBAPUMHHMIT CBIT)».
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(Bim 3ara/sbHOI KiNbKOCTI 3paskiB — 292 ex3.). HatipipkicHimmmu y konexuii ZMD BusaBmmics 3pas-
KU 31 CXiflHMM apeajioM nomupeHHsa — JacHu4dHuuA Ilannaca, 3 JJonedunHy Ta polyxa 3ejeHa, 3
XepcoHIUHM (TI0 OFHOMY 3pasKy).

Tabnuys 2. BugoBa IpecTaBIeHiCTh BiITYN3HAHOL (PayHU 3eMHOBOTHUX y KoNeKuiax ZMD

Table 2. Species representation of the amphibian fauna of Ukraine in the ZMD collections

Bup |011. 36.| €K3. Bup |011. 36.| €K3.
Ichthyosaura alpestris (Laurenti, 1768) 6 10 Hyla arborea (Linnaeus, 1758) 2 27
Lissotriton montandoni (Boulenger, 1880) 15 38 Hyla orientalis (Linnaeus, 1758) 9 11
Lissotriton vulgaris (Linnaeus, 1758) 10 34 Bufo bufo (Linnaeus, 1758) 29 33
Salamandra salamandra (Linnaeus, 1758) 10 13 Epidalea calamita (Laurenti, 1768) 5 5
Triturus cristatus (Laurenti, 1768) 11 12 Bufotes viridis (Laurenti, 1768) 10 10
Bombina bombina (Linnaeus, 1761) 21 125 Pelophylax esculentus (Linnaeus, 1758) complex 52 54
Bombina variegata (Linnaeus, 1758) 10 13 Rana arvalis Nilsson, 1842 5 6
Pelobates fuscus (Laurenti, 1768) 3 4 Rana dalmatina Fitzinger, 1839 5 22
Pelobates vespertinus (Pallas, 1771) 1 1 Rana temporaria Linnaeus, 1758 70 80
3araiom 274 498

ITinni spasku

AHajTi3yloun eTUKeTKOBUII MaTepial MO>KEMO CTBEPIKYBATH, 1[0 KOJIEKIIiA 3eMHOBOJHUX perpe-
3€HTYe JIMIIIe 3aXifHy YacTUHY YKpainu i ronoBHUM urHOM JIbBiBIHM. [IpoTe, 6inbIuicTh LikaBUX
Ta LiHHNX 3pa3KiB 3eMHOBOIHIX HAJIeXaTb JO CTAPMX 3pa3KiB MUHY/IUX cTONiTh. CaMe BOHN pempe-
3eHTYIOTb OaTpaxoayHy pi3HMX KpaiH i KOHTVHEHTIB.

HajfiikaBimmmm y KONEeKIiAX My3€lo € 3pa3Kyl BU/IiB 36MHOBOJHIX 3 BUCOKMM IIPUPOJOOXOPOH-
HuM cTarycoM y Mixxnapognomy Yepsonomy crmcky MCOII, siki Hanexars 10 BuaM 3arajibHUM
qucioM 19 on. 36. (quB. Tabm1. 3). 3eMHOBOZHUX, SIKi MAIOTh IIPUPOZOOXOPOHHNUII CTATyC «HAIMEH-
1roi ocroporu» (Least Concern) 36epiraerbcs e 55 of. 36.

AHasti3yo4un MOXO/PKEHHA IMX PifKiCHUX 3pa3KiB MOXKE€MO BiJJ3HAYNTH, 11O OffHA YaCTMHA 3 HUX
€ CTapUMI, 2 iHIlIa — HaJEXNUTb O HOBMX HAJXO/>KeHb. Ha Hamy nyMKy, HallliKaBillMMH i3 3eM-
HOBOJIHUX, SIKi MaIOTb BUCOKMIII IIPMPORXOOXOPOHHMII cTaTyC € (puc. 1): ponyxa [>xambaro Atelopus
ignescens (ennemik ExBaopy) — 3pasok npusesenuit y myseit Hanpukinni XIX ra moyarky XX cr.,
Ha >KaJ/Ib Ha eTUKeTI 3a3Ha4eHO jIle KpaiHy 300py 3paska; ambicToMa MeKCuKaHcbKa Ambystoma
mexicanum — yci 3pa3ku 11 y Hallliil KoJIeK1lii ToXoAsATh 3 HeBo/i (YTpUMyBaHi B akBapiyMi); Lie came
CTOCYEThCA 1 IIITOPKOBOI xKabu ImafeHbkol Xenopus laevis, mpencTaBHUKY sAKoi (ambbiHOCH), iMOBip-
HO NTOTPAINJIN 1O KOJIEKIIiit 3 akBapiyMiB (a/1b0iHOCK KOPUCTYIOTbCS Oi/IBIIOIO TOMY/IAPHICTIO B /TIO-
OUTeTbCHKUX aKBapiyMax), IPOTe, Ha BiAMIHY Biff IPeCTaBHYUKIB 3 IPUPOZOOXOPOHHUM CTATYCOM,
IIITOPKOBa Xaba BifHOCUTBCA 10 iHBa3MBHMX BUJIB y 6araTbox KpaiHax Ta 3a00pOHeHa SIK JOMAlIHs
TBapuHa [Measey et al. 2012]; )xab03y6 anmaraycbkuit Ranodon sibiricus — 3i6panuit me 1939 p. B
Mexxax J[>KyHrapcbkoro Amaray.

Tabnuys 3. Ilepenik BUAiB 3¢eMHOBOTHUX 3 BUCOKMM HPIPOXOOXOPOHHUM CTAaTycoM y MiXHapogHOMY
YepBoHomy ciucky (IUCN 2022-2)

Table 3. List of amphibian species with high conservation status according to the IUCN Red List (IUCN
2022-2)

Bup |[Kareropis*  Bup | Kareropis
Atelopus ignescens (Cornalia, 1849) CR Cynops ensicauda (Hallowell, 1860) A48
Ranodon sibiricus Kessler, 1866 EN Euproctus platycephalus (Gravenhorst, 1829) A48
Ambystoma mexicanum (Shaw and Nodder, 1798) EN Calyptocephalella gayi (Duméril, Bibron, 1841) VU
Andrias japonicus (Temminck, 1836) vU Adenomus kelaartii (Guinther, 1858) VU
Proteus anguinus Laurenti, 1768 VU Pleurodeles waltl Michahelles, 1830 NT

* 3a: IUCN Red List of Threatened Species (Version 2022-2, http://www.iucnredlist.org), CR (Critically Endangered) — Bug
y KputnaHo 3arpoxxeHomy crani, EN (Endangered) — Bup mip 3arposoro suuksenH:, VU (Vulnerable) — Bpasnusuii,
NT (Near Threatened) — 6/13bpKuit 1O 3arpO3y 3HUKHEHHSI.

Ha >xasb, Be/leTeHCbKa cajlaMaHfipa ANOHCbKa Andrias japonicus (enpeMik Snowii), mpoTeit €B-
pomnericbkuit Proteus anguinus, Tputonn okiHaBcobkmit Cynops ensicauda (enpemix Anowii) i capaun-
cokuit Euproctus platycephalus (enpemix o. Cappunis), monomoronoa xxaba sogisana Calyptocephalella
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Puc. 1. 3pasku amdibiit 3 Konekuii mysero: (a) ponyxa Ixxambaro Atelopus ignescens, (b) BermeTeHcbKa cana-
MaHfpa sAnoHcbKa Andrias japonicus, (c) TpuToH Majnoasiiicbkuit Ommatotriton vittatus, (d) mporeit eBporeit-
cokuit Proteus anguinus. ®oto Codii [Turens-IyTu.

Fig. 1. Amphibian specimens in the museun’s collection: (a) Atelopus ignescens, (b) Andrias japonicus, (c) Om-
matotriton vittatus, (d) Proteus anguinus. Photo by Sofia Pytel-Huta.

gayi (erpemik Ynmi) i ponryxa Kenmapra Adenomus kelaartii (enpemix 1Ipi-/lanku), Takoxx npuBeseHi
HanpukiHii XIX Ta Ha mouaTKy XX CTO/IiTh, He MAIOTh JieTasli3allii I10/10 CBOTO IOXO/)K€HH: Ha eTH-
KeTKax. Yci 3pasku TpuToHa icnancpkoro Pleurodeles waltl, six 3pa3ka NOMMpeHOro Ha yTPUMaHHi B
TepapiymMax moxonsaTh 3 HeBosi. KpiM Toro, y Konmekiii My3eio 3HaYMBCS TPUTOH KaIipOPHICHKIIA
Taricha torosa — 3a 3ara/JibHUM BUIJIAKOM O0QOPM/ICHHS, IpUBe3eHMil y My3ell Hanpukinni XIX —
noyatky XX CT., Ha >Ka/Ib eTKeTKa Oy/1a BrpadeHa. [IpoTe, 3a po3MipoM 111 TBapyHa HaATO Be/luKa i
Mae fobOpe BUpaKeHWIT CIMHHNI Irpe6iHb Ta 6araTo TeMHUX IUIAM 3 OOKiB Tifa, 110 XapaKTepHe /A
TpuTOHA rpebindacroro Triturus cristatus, K i 6y/10 epeBU3HAYEHO 3TaflaHy OCOOMHY.

Teorpadis HamOBHEHH KOMEKIIil

Mozno disnko-reorpadivHOro npencTaBieHHs KOIeKIlii 3eMHOBOHIX, BOHA 3i0paHa Ha TEPUTO-
pii I’ATM KOHTMHEHTIB Ta He MeHIIle HDK 21 kpainu 3emHoi Kyri. 3okpeMa, 3 JIibepii Ta Himewunun
HoXofATh — 6 off. 30., Kanagu — 4, mo tpn — 3 Kazaxcrany, CIIIA Ta [ngonesii, mo asa — 3 Icnasii,
Taiti, EkBagopy, Anowii, llpi-/Tankn (Leitnon) Ta mo ogaomy — 3 ®panuii, Itanii, bocwii, Yropum-
Hy1, Ky6u, Uni, Aprentunu i Tansanii. bes reorpagiuHnux yTouHeHb MaTepias IIOXOAMUTb i3 3axiHol
Adpuxn, Caxapy, IliBHiuHOI AMepuky Ta A/bIL.

TakyuM 4MHOM, KO/EK1isa 3eMHOBOAHMX ZMD mpefcTasieHa HEBEMNKOIO Ki/bKIiCTIO 3paskiB, 3i-
OpaHMX y pi3HMX KYTOYKax CBiTy i il peripeseHTaTuBHICTD cknagae muure 0,7 % Bif cBiToBOrO pisHO-
MaHITTA Lji€l CUCTEMAaTUYHOI Ipyny TBapuH. IIpoTe, HaABHICTD y Hill iCTOPMYHO CcTapuX 3pasKiB i
PioKiCHMX NpeacTaBHMUKIB 3eMHOBOJHMX, 2 TAaKOX BUOIpOK BiTYM3HAHOI 6aTrpaxodayHiu, Ha HALIy
IYMKY, 3aCJIyTOBY€ Ha YBary HayKOBLIiB Ta BCIiX 3al[iKaB/I€HUX, OO IX BUBYEHHS il OXOPOHM.

Ioosaxu

ITig 9ac onpaloBaHHA KOJEKIIiJ 36MHOBOJHMX i MiITOTOBKM LIbOTO KaTalOr'y 3HAYHY JOIIOMOTY
y BusHadeHHi Hafanyu Octan Pemernno, Hasap Cmipnos, Tapac Ipununmms, Tapac Mukiryak, 3a
110 BUC/IOB/IIOEMO IM IIMPY BAAYHICTD. Oc06nMBy BJAYHICTD 3a ITOYATKOBi eTany BIOPAJKYBaHHS
Ta BYBYEHHA Iji€l KomeKuii Bupakaemo Ipuni binAx ta Anzipito 3aTyleBcbKOMY, a 3a BM3HAUY€HHA
appuKaHChKMX ka6 — OrnexcaHypy 3iHeHKY.

Hexnmapanii
dinancysaHHs. Lle ToCIi/PKeHHS BUKOHAHO B paMKax 0COOMCTOI iHiIjiaTiBM aBTOPIB.
Koungrmikr inTepeciB. ABTOpu He MaloTh KOH(IIKTIB iHTepeciB, sAKi MOIIN 6 BIUIMHYTU Ha 3MICT CTaTTi.
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abstract

The article deals with the prehistory of the formation of modern
zoological collections housed in museums of Kyiv with a signifi-
cant mammalogical component. A large part of the oldest collec-
tions appeared as a result of hunting practices and have all the
features of trophy collections. In fact, such collections formed the
basis of the first scientific collections and exhibitions. The collec-
tors and owners of such materials were mainly noble people. The
appearance of small-sized objects was a sign of the next stage of
development of collections that played a more didactic role, were
reference specimens for various fauna control services or objects
of special scientific research. Such collections were accumulated
primarily as regional collections with low exhibition value, but
important for the education and professional activity of biologists.
The third stage was the systematic collection of various systematic
and ecological groups for research and exhibition purposes. The
fourth process is related to the sustainable functioning of taxi-
dermy laboratories, for which it was important to have a constant
supply of new materials, usually without expeditions or active col-
lecting. The fifth part of the story, which in recent years has be-
come an important source of acquisition, is the transfer of private
and work collections, exchanges between museums, and acquisi-
tions of collections from other, smaller institutions. Brief informa-
tion about the main museum collections is given. From the entire
corps of museum workers and collectors, a group of those who
were closely associated with museums and worked in them or in
related departments that took care of collections was singled out.
These people belong to four groups (one or more): researchers,
museologists, collectors, and taxidermists. A total of 32 people
were briefly profiled, divided into two groups: ‘researchers-collec-
tors’ and ‘collectors-taxidermists’. The names of key collectors and
researchers whose materials have enriched museum collections
are also given. The dynamics of the ‘museum’ group of persons
in time is considered, with the distribution of years of life of each
person. The trends of the current and possible further develop-
ment of the museum society are analysed, which by all indications
demonstrates a catastrophic decline over time, which began with
the extinction of ‘collecting’ expeditions, the closure of studios
and the loss of taxidermy schools, a general decrease in attention
to morphological materials, and a change in public demands.
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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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Bu3sHavHi KOIEKTOPU TePiONOriYHNX KONEKILiN y My3esax
Kuena Ha 1711 icTOPil 300T0riYHNX KOTEKIil

Irop 3aropopHiok

Pestome. PosrsinyTo nepegicTopito GopMyBaHHS Cy4acHNX 300/I0TIYHIX 310paHb KUIBCHKIX My3eiB 3 BU-
3HAYHOIO TEPIOJIOTiYHO CK/Ia/[0BOK0. JHAUHA YaCTVHA HaliJaBHIIINX KOJIEKIIill Oy/Ia pe3y/nIbTaToM MIUCIIB-
CBKIIX IPAKTHK 1 Ma€ Bci 03HakM TpodeltHux 3i6panb. BracHe, Taki 3i0paHHs i CTAHOBM/IN OCHOBY HEPIINX
KOJIeK1iiT Ta ekcrro3utliit. Cepes KONeKTOPiB i BIAaCHMKIB TaKMX MaTepiajiiB epeBakajy BeIbMOXKHI JIIOAN.
I[TosiBa apibHOPO3MipHMX 00’ €KTiB Oy/Ia 03HAKOI HACTYIIHOIO €TAIy PO3SBUTKY KOJEKIili, AKi BUKOHYyBa-
nu 6inblie AMAAKTUYHY POJIb, Oy/IN eTaTOHHMMM 3PasKaMu I PISHOTO POAY CIyX6 KOHTPOIO (ayHn
a60 00’exTaMM crieniaJIbHuX HayKOBMX JOC/Ii/I>)KEHb. Taxi xomexii HaKOIMYYBa/INUCA IePefyCiM AK peri-
OHa/IbHI 316paHHsI, 3 HAIMEHIIIO eKCIIO3NIIITHOK 3aadelo, IPOTe BaXKIMBIUX [ OCBITH 1 ITpodecitHol
misbHOCTI 6iosoriB. TpeTiM eTarmoM cTaB IIaHOMipHMII 361p Pi3HNX CUCTEMAaTUYHUX Ta €KOIOTIYHUX IPYII
3 JOCTJHMIIPKOIO Ta eKCIIO3ULINHOK MeTo. YeTBepTa CTafis OB’ A3aHa 3i cTaMUM (QYHKLIOHYBaHHAM
TaKCUIePMITHIMX TabOPaTOPIit, 4711 SIKMX BOKIMBUM € MOCTINHIIT IPUXif; HOBOTO MaTepiay, 3BUYailHO 6e3
eKCIIeQUIIiN 91 aKTUBHOTO 3n06yBaHHH. IT’saTa yacTuHa icTopii, IKa OCTAaHHIMM POKaMM CTajla BOKIVBIM
IKepeIoM IIOIIOBHEHHsI KOJIEKLIil, — Iepefada IPUBAaTHUX i pOOOUNMX KOMEKLil, 0OMIH MDXK My3esaMu Ta
OTpUMaHHsI KOJIEKIiil iHImmX fpibHMUX ycTaHOB. HaBeeHOo cTHCI HOBIAKY PO OCHOBHI My3eliHi 316paHHsL.
I3 BCbOTO KOpIIyCy My3eiHUKIB i KOJIeKTOpiB BUOKPEMJICHO TPYIy TUX, XTO OYB TiCHO ITOB’A3aHWII 3 My3e-
sIMM | palffoBaB B HKUX ab0 B CYMDKHMX Mifpo3fAinax, ski omikyBamncs Komekuismu. Llux mogeit oxapax-
TEPU30BAHO 32 HA/IOKHICTIO 0 YOTVPHOX IPyII (X KOMOIHALIiI): TOCIIIHNKY, MY3€0JIOT Y, KOJIEKTOPH, TaK-
cupiepMicTu. Bcporo mifiroToBaeHo CTUCTI BOBiAKY PO 32 MepCcoHM, 3a BOMA IPyIaMy «HayKOBIIi-KOMeK-
TOpM» Ta «KOJIEKTOpU-TaKcuaepMicti. HapefieHO iMeHa K/IF0YOBUX KOJIEKTOPIB 1 JOC/IIJHUKIB, MaTepianu
AKVX 30araTiim Kojekuii My3eiB. PO3ITIAHYTO AMHAMIKY «My3eifHOI» TPyl IIepPCOH Y 4aci, 3 po3nogiiom
POKiB XXWTTs1 OKpeMMX IepcoH. [IpoananisoBaHO TeH/eH1il TOTOYHOTO i MOXX/IMBOTO MOJA/IbIIOrO PO3BU-
TKY MY3€IIHOTO COLiyMy, KMl 3a BCiMa O3HAKaMM AEeMOHCTPYE KaTacTpo(iuHe 3racaHHs y 4aci, IIovaT-
KOM YOTO CTa/Io 3TaCAHHA «KOJIEKTOPChKMX» eKCIIeUILil, 3aKPUTTA MaliCTePEHb i BTpaTa TaKCUAEPMiYHUX
IIKiI, 3arajibHe 3MeHIIeHHs yBaru 10 MopgoIoriuHux MaTepianis, 3MiHa CYCIIIbHUX 3aNUTiB.
Knio4osi cnoBa: npupogHmnyi Mysei, Tepio/ioriyHi KomeKIiii, KoJeKTOpY Ta My3€0/I0TH, iCTOpis JOCigKeHb,
Ykpaina.

Appeca pna 3B’a3ky: Irop 3aropopuiok; Hanionampumit HaykoBo-npupogunumit Myseiit HAH Ykpainu;

Byn. b. XmenbHuipkoro 15, Knis, 01054 Ykpaina; Email: zoozag@ukr.net; orcid: 0000-0002-0523-133X

Bceryn

MyseriHa po6ora nepenbavae gyxe pisHi popmu mismpHOCTI, Bif 360py i Myseedikarii 3paskis
JI0 BefleHHs IX 0071iKy, po60Tu 3 HaykoBuMM GoHAamy, opopMieHHs ekcrio3uiiit Tomo [Weidacher
2005; Klymyshyn & Shydlovskyi 2017]. ITepuioueprosum i KII04YOBUM eTaIIOM BCi€l TaKOI Ais/IbHOC-
Ti € 36ip mepBMHHOTrO Martepiany. Takuit 36ip BefyTb sAK mpodeciitHi KomeKTopy, Tak i HayKoBIi,
3[II/ICHIOIOYM 1€ B YCiX MOXKIMBMX BUIIAJIKAX 1 CUTYyalliAX: B YMOBaXx CIelia/IlbHO OPTaHi30BaHMX €KC-
HefNIIiil, B IOBCAK/EHHI po6OTi, OTpMMYI0UN BUIIAIKOBMX MaTepiasn Bif amaTopiB, mpu o6MiHax
KOJIEKIIisIMM 3 KojleraMmu abo Ipy 3BepHEHHI KOJIeT [/Ls1 BU3HaYeHb a0 IHIINX YTOYHEHb.

Taka po60Ta IPOBOAUTLCS B KOXKHOMY My3ei, i BOHa 0COO/IMBO CKIaJiHA B IPUPOSHNYNX MY3esIX,
HAJTO 300JI0TIYHMX, OCKI/IbKYM 300JIOTIYHMII MaTepial MpefCcTaBIeHNIl 4acTo TUM MaTrepiajoM, 1o
MO>Ke HIBMUJIKO IICYBATHCsA, IPUBaOM0BaT HeKpodaris, BiH Moxe OYTVM TOKCMYHUM ab0 3apasHUM,
JIOTO JJa/IeKO He 3aBX/V MO>KHa My3ee(iKyBaTy IPOCTUM BUCYLIYBaHHAM 260 BMillleHHAM y ¢ik-
catopy. CTOCOBHO CCaBIIiB HOPMOIO € BUTOTOBJICHHS OIIyAaJI i TYIIOK, IIperapyBaHHsA YeperisB abo
i1 BCiX cKeneTiB, ikcaljis OKpeMUX CerMeHTIB 3a/Ie)KHO Bijf IIIHHOCTI Marepiainy i 3ajja4 JOCIi/I>KeHb
(Hamp., BUIy4eHHs eMOPIiOHiB, TapasuTiB TOLIO).

Y pamMkax 3axofiiB go 50-piuus Ykpaincekoro Tepionoriunoro roBapuctsa HAH Ykpainu (YTT),
sAxe pie npu HanionanbHomy HaykoBo-nipupopaidomy mysei HAH Ykpainu (HHIIM) B kiHni 2022
pOKy 6y/I0 BUIAHO JiBa CIlellia/IbHi BUITYCKY TepionoriyHoro 6oseteH:o B cepil «Tepionoris B Ykpa-
iHi» — «Yactuna 1. 100 BUSHAYHKX NOCTITHUKIB MUHYIOTO» Ta «JacTuHa 2. JMpeKTOopia CyJyacHUX
TepiosnoriB» [Zagorodniuk 2022b-c], a 2023 poxy BuaHO YeproBuii BUITYCK 3 HM3KOIO JOIIOBHEHb
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[Zagorodniuk 2023a]. PasoMm y mux TpboxX BUITyCKax y3arajabHeHO BimoMocti mpo 212 daxiBuis.
BinblricTh 3 HUX TaK YM iHaKIIe OB s3aHi 31 300pOM 300/I0TiYHNUX 3Pa3KiB, a AesKi (110 XxapakTep-
HO JI/I1 HAyKOBIIiB) Oy/M 3aB3ATMMM KoJleKLlioHepami. IIpucTpacTb 10 KONEKIiOHyBaHHA — OJHA 3
HIPUMITHUX pUC IPUPOJHIYHIKIB, 30KpeMa 1 Bitomux 6iomoris [Roe 1951; Kawahara & Pyle 2012],
i TOMy KOJIeK1il 3BU4aiiHO € oOpe BIOPSIKOBAHVIMI i CTa/I0 pO3BUBAIOTLCA (IIONMOBHIOIOThCS, PEBi-
3YI0TbCH, KaTaJIOTi3yI0ThCA).

3HayHa YacTVHA TaKyuX ¢axiBLiB IIpalloBaIy He TUIBKYM 3 MaTepiajoM B IO/ 4M 1ab0paTopisx,
aze i1 6y ciBpoOiTHMKaMy My3eiB a60 «My3elfHIX» MifIpO3/iiB, 1[0 06CTyroByBamm KOJeKIii, B
Me)XKax pisHuX ycraHoB. BiacHe, TakuM ¢axiBIisaM i mpucBsyYeHO Lyl CTUCINIT oryIAf. Bin mamexuii
Bift 6a)xaHOI IOBHOTH, IIPOTE BXXe CbOTOJHI MOXKeMo 3a(ikCyBaT! TOV TAHTEOH KOIEKTOPIiB i My3e-
OJIOTiB, fAKi CTBOpWIN 6a3y Cy4acHMX KOJIEKIIiil Ta eKCIIO3MLill. SYMMHUMOCS Ha KiTbKOX K/TIOYOBIUX
3007I0TiYHUX 316paHHsX, 1110 icHyI0Th B Kuesi.

IIpuitHATI CKOpoYeHHH i 06cAT onucCiB

Y omnmcax BUKOPUCTAHO HU3KY CKOPOUYEHb, IIPUITHATUX Y By3bKONIIPODIIbHMX BUJAHHAX CTOCOB-
HO 3TaJIaHNX TYT KOJIEKIIilT i Ha3B ycTaHOB i opraHisaniit. 3a abeTkoro:

AHY — Axapewmis Hayk Ykpaincbkoi PCP, BIIEBD — Bingin momynsuniitHoi exonorii Ta 6ioreo-
rpadii I3AH, BYAH — BceykpaiHcbka akafemis Hayk, SMAH — 3oonoriunmit myseit AH Ykpainn
(sromom BYAH), 3MKII — 3oonoriunnit myseit KuiBcbkoi nomitexuikn, 3MKY — 3oomoriunmit
Mmyseit KniBcbkoro HanionanbHoro yHiBepcutetry imMeHi Tapaca llleBuenka, II'b — InctutyT rigpo-
6ionorii HAH Yxpainn, I'H — Incturyt reonoriuamx nayk HAH Ykpainn, I3BAH — InctutyT 30-
onorii HAH Ykpainn (y 1939-1941 Ta 1947-1965 pp. maB y nignopsaakysanai SMAH), I3P-PKY —
IHcTuTyT 3axMcTy pocimH Parixckomicapiaty «Ykpaina» (ponpu i mrar 3SMAH), HHIIM — Ha-
ioHa/IbHMIT HayKoBo-Ipupogandnit Myseit HAH Ykpaiun (3oxpema HHIIM-z — Bingin 3ooorii),
HYBill — Hanionanpanit yHiBepcuTeTy 6iopecypciB i mpupogoKopucTyBaHHA YKpaiHu (KOHTeK-
cTHO — My3eli TicoBMX ITaxis i 3BipiB, HMHI y cTaTyci HaByampHOI 1aboparopii), CEC — canitapHo-
erifemionoriuaa cny>1<6a abo craHIis (KOHTEKCTHO — MOPIBHSAIbHI KOMEKIi Ipu Bififimax ocoomm-
Bo-HebOe3neunux indekuiit CEC); CTA3P — cranmnii saxucry poctus; YAH — YkpaiHcbka akaeMis
Hayk (o ¢popmysanns BYAH), YHT — YkpaiHcbke HayKoBe TOBapucTBO (MoBa po IIpupopumanii
myseit mpu YHT).

Y srajjaHux Buile 000X JOBiJHMKAX PO TePiOJIOTiB i JOMOBHEHHSX /10 HUX pa3oM € 212 Hapucis,
3 AKUX IIPY BIOPAAKYBaHHI LIbOTO OITIAAY BPaXOBAaHO Ti, IO CTOCYIOTbCA AOCTITHUKIB, AKi OyIM
aQ)iJIiIZOBaHi 3 KMIBCbKUMU MY3€AMMU abo YCTaHOBaMIU, 110 BK/IOYA/IM MY3€l: HAyKOBLiB, TAKCUIEP-
MICTiB, «4MCTUX» KONEKTOPIB, aClipaHTiB 11 JOKTOPAHTIB (ki MOrM OyTH 71 3a0YHNIMM, OFHOYACHO
adiniioBanrMu go iHmmx ycranos). Ilepetik oXOIUIIOE TiIBKYM TUX KOJIeT, AKi >xyy panime. Taxi
JlaHi 3BefieHO B Ta0sI. 1, B sIKy BK/IIOUEHO iMeHa HOCTIHNKIB i Ko/eKTopiB, 1o Oymu adiniiioBasi 3
KUIBCBKMMIU My3esAMu 6e3rocepeHbo, abo depes ycTaHOBM, (YHIBepCUTETH, IHCTUTYTH), IO SKUX
My3el Oynu mignopsakoBaHi. CTaTycu Kojier o3Ha4eHo B JY)XKKaxX Iic/is Hpi3Buil (TOCTITHMK, MY-
3€0710T, KOTIEKTOP, TAKCU/EPMICT).

B Husmi BumagkiB BUKOPUCTaHO 6a3m JaHUX 1 KaTamoryu KOMeKI[iil, CTBOpeHi Komeramu, 30KpeMa
b1 (y dopmari MS access) konekuii HHIIM (aBtop JI. llleBuenko), b]] (TexcToBuit popmar) komek-
uii HYBilIl (aBTop C. IlleBuenko), maneposuii Karasnor konekuii SMKY (astop JK. Posopa). Taxki gani
JI03BOJIVJIN CYTTEBO PO3IIVPUTH YABIEHH:A PO 06csry, reorpadito i xpoHosorito 360piB 6inbIocTi
JIOCTTITHMKIB i KOJIEKTOPIB, @ TAKOXX JOPOOKM TAaKCHUIEPMICTiB.

TyT po3IIsAHyTO JOCTIZHUKIB CyyacHOI (payHy, 6e3 maseoHTONOrIB i apXeosIoriB.

Crucna icropyyHa goBigKa

ITpupopgandi My3sei cTamy HeOAMIHHOK 03HAKOIO KY/IBTYPHNX i HAYKOBMX IIeHTPiB i cTommip 6a-
ratbox Kpainu Bxe y XVIII-XIX cr., i Habynu nommpenH i B YkpaiHi, cTaBIIN HeOAMiHHIM aTpuUOy-
TOM ii HayKoBOrO i1 KynbrypHOro npocropy [Klymyshyn & Shydlovskyi 2014; Chervonenko & Kepin
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2022]. PosBurok mpupopgunanx myseis B Kuesi Binoysascsa 3 cepegyam XIX cT. 3 IiKOBUM 371eTOM y
nepuriit yBepTi XX CT., i BOHM BUHUKA/IU ITepeBaXXHO y (popMaTi HaBYa/IbHMX 1ab0paTopiit, o 06-
CTyTOBYBaJ/IM BUIII, pifillie K 310paHHs HaYKOBMX TOBapUCTB ab0 IPMBATHNUX KOJIEKIIiOHEPiB; fesKi
¢dhopmyBancs K NOPiBHAIBHI poboui Komekii, i e 3 1920-x pokiB i Hajjami — sK BIacHe My3el
y Cy4acHOMY IX pO3yMiHHi.

[xHI0 icTOpit0 CTOCOBHO TepionoriYHNX 3i6paHb POSITAHYTO OKPEMOIK MpaIer0 «300/I0TiuHi My-
3ei Ta Tepionorivyni konekuii B Kuesi ocrannix gBox cronitb» [Zagorodniuk 2022a]. Baxxuso 3ayBa-
XKWUTY, 110 TepiooriyHa cKmagoBa Oya OfHNM 3 KTIOYOBMX aTpuOyTiB 6araTbox MyseifHUX 36ipok
3aBJISIKM TOMY, 1110 TaKi 3pasKyl SBJLS/IN COOO00 eKCIO3NUIiIHY IIIHHICTD Y 3B’3KY 31 3HAYHMM IIOLIN-
PeHHAM TpoelHNX IO/IoBaHb Ta pisHOro poxy cadapi. [Tonan Te, Hepiko BOHU 3aMIIamICA Ha
JIOBIMII Yac IpUBAaTHUMMU 30ipkamy, 5K 1e 6y10 B YkpaiHi B icTOpil Tepio/oriyHmx KoJeKIiit 3 yHi-
KanpHuMIY 3i6panHsaMu benegukra [In6oBcpkoro (1833-1930), Onexcanznpa bpaynepa (1857-1941),
VMocuna (I0seda) IMororpkoro (1862-1922), Bragucnasa Topopenbkoro (1863-1930) Ta 6arathox
iHIIMX iMEHUTHX i BeIBMOXXHMX repcoH. Ha 1macTs, fresika yacTrHa mogibHuX 3i6paHb mepefaBanacs
J10 HayKOBMX (OHJIIB YHIBEPCUTETIB Ta aKajjeMili, aje 1je OyIIo JaneKko He 3aBXKIM, i YMMaIo KOMeKIil
3HUKJIO B TOPHU/IAX BillH.

ITosBa pibHOPO3MipHMX 06’€KTiB 6y/Ta 03HAKOIO HACTYITHOTO €TAIy PO3BUTKY KOJIEKIIiil, AKi BU-
KOHYBaJIM Oi/Iblile AUAAKTUYHY POIb (IlepeyciM B YHiBepcuTeTax Ta riMHasisx), Oy/1u eTaTOHHUMMU
3paskaMi IJIs pi3HOTO PoAy CIy>X0 KOHTpoo ¢ayHu (CTaHLii i1 iHCTUTYTH 3aXMUCTY POC/INH, CaHe-
mifeMcTaHIlil, KAPAaHTUHHI CTaHLil) 860 00’€KTaMy CIellia/bHUX HAyKOBMX JOCIimKeHb (PayHic-
TIKQ, HOPiBHANbHA MOP(OJIOTiA Ta aHATOMisA, CHCTeMATHKa Tolo). Taki KomeKIii HakommayBamnucs
HepenyciM sIK perioHabHi 3i0paHH, 3 HAIMEHIIIOI0 eKCIIO3UIIITHOI0 3a/1a4elo, IIPOTe BaXK/IVBYIX /IS
ocBiTu i mpodeciitnoi AismpHOCTI 6i0/0TiB. SICKpaBUM IPUKIAOM CTaB PO3BUTOK NPUPOFHIUNX
MyseiB B YHiBepcuTeti cB. Bonogumupa [Paulson 1884; Biliashivsky 2012] ta ITegaroriuHoro myseto
Kuesa [Zagorodniuk 2016].

Tpetim etanom (sikmit HacIpaByi 6yB 3aBX/M, IPOTe 6YB MaTOIIOMITHUM Ha (OHI MepuINX JBOX
3ajlay) CTaB IVIAHOMipHUII 36ip Pi3HMX CHCTEMATHYHMX Ta €KOJIOTIYHYX TPYII 3 BIACHE JOC/IITHNIb-
KO0 MeTOIO 1 3 3a/jayaMy eKCIIOHYBAHHS IIMPOKOTO Pi3HOMAHITTA MOP(OIOTiYHNX TUIIIB i XKUTTE-
BuX (popM, 110 MOEAHYBAIO K B/IaCHE HAYKOBi 3ajadi, Tak i mpocBiTHuIbKI imel. Lleit mepion Bix-
3HAYMBCS 3HAYHUM POCTOM aKajeMiuyHMx 3i0panb i popMyBaHHAM Ha iXHill OCHOBI mpodinbHUX
iHcTHTYTIB, IepenyciM B Me>kax akafieMiil (eHTOMOJIOTII i1 diTomarosorii, rifpobionorii, Mopcbkoi
6ionorii, 3005orii Tomo). [TpoTe i B yHiBepcuTeTax Ie 6y/10 mommpeHnM sauieM, i tirpkn B SMKY
B Iepiof 1ioro posksiry B 1950-1970-x pokax 6yno cim (!) Bigainis [Biliashivsky & Rozora 2004],
TOOTO CTINBbKM X, CKinbku 6y10 i B 3oomoriunomy mysei BYAH y 1930-x pokax, sKi 3 4acoM BIOKpe-
Mucs B Ha3BaHi Buie inctutyty [Onyshchenko 2003a-b; Zagorodniuk & Ocheretna 2019].

Yerepra (asa ictopii moB’A3aHa 3i cTamuM QYHKI[IOHYBaHHAM TaKCUIePMiYHMX TabOpaTopiii,
JUISL SIKUIX € BYX/IMBUM ITOCTIVIHWIT IIPUXifi HOBOTO MaTepiay, 3BU4YaiiHO 6e3 eKCIIeqyIliil 4/ aKTUB-
HOTO 3[j00YBaHHS — MUCIMBCBKUX TpodeiB (ki iHKOMM nepemaloTbcs abo YacTille BUKYHNAIOTh-
cs1), aKTMBHOTO IIOLIYKY i 3aKyIy 4y 3400yBaHHS Oa)XKaHUX /I €KCIO3MILil 3pa3KiB, OTPUMaHHS
3arn6IMxX TBapMH B 300MapKax, LMPKaX Yy 3BIPMHIX, Iepefiada YHIKaIbHMX 3pasKiB 3 300PMHKIB
4y MuTHNLE. e 1o neBHOI Mipu «disionoriyna» misypHICTH My3eiB, sika BUMarae MOCTiTHOTO Tif-
JKMBJIEHHA HOBMM MaTepiajzioM, K I OIyfad Yy MOKPMX IIpeIapariB, Tak i I/iA OCTEOIOril, AKY
Ha3MBAIOTh «[IOTOYHMM KOMIUIeKTYBaHHAM» [Klymyshyn 2017].

IT’siTa vacTuHA icTOPII, SIKa Maja Miciie 3aBXK/IM, TIPOTe OCTAHHIMIU POKAMI CTaJa YU He OCHOBHUM
JKepesIoM TTOTIOBHEHHS KOJIeKIIiil, — mepefjaya pi3HOMaHITHUX IPUBATHNUX i pOOOYNX KOIEKILilL, 06-
MiH MK My3esiMM Ta OTpUMaHHs (IIOI/IMHAHHS) KOJIEKIIiil IOKaTbHUX My3eiB i TeMaTM4HuX KabiHe-
TiB HaiipisHOMaHiTHiMX ycTaHoB (CEC, 3anoBigHuky, HaB4YaabHi KabineTn Tomo). et ocTanHi
IpolieC HisK He IIOB’sI3aHMI 3 KOJIEKL[iIOHYBaHHAM, IIPOTe € BAXK/IMBOIO TYpOOTOI0 6araTbox Myseis
i My3€0/0riB, fAKi BiICTiZKOBYIOTh TaKi KONEKIil i cuTyalii, AKi MOXXYTb IIPU3BECTH [0 IX BTpaTH
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BHAC/TiOK po3OpMyBaHHA THX UM iHINX nigposzainis. Ha xasnb, B 4acTHHI BUIAJKIB Ije HEMOXK/IV-
BO 4epe3 pi3Hi OI0pOKpaTHyHi IPOLeAYPH, @ TAKUX NIPUK/IAZIB € YMMAJI0, 30KpeMa i B IIepiojiyi BOEH.

Hapemri, Maike Bci Benuki Mysei modany abo IUIaHYIOTh II0OYaTy 3i0paHHA 3pasKiB /I aHai3y
IHK [Zinenko 2015], mpore Taki ZOCTipKeHHs, BaX/IMBI /I aHa/Ii3y 610piSHOMAHITTS 41 CUCTe-
MaTUKI, He MAIOTh >KOAHOI I[iHHOCTI /I TPaAMLillHNX B My3esaX MOP(OIOTiYHIX AOCIKEeHb Ta
eKCIIO3ULIHOI AismbHOCTI. OKpiM TOTO, Taki 3pasky BUMAraroTh Oi/IbIll CKTaHUX YMOB 30epiraHHs
i 1X He MO>KHA JJOC/TIKYBATH YU peiffeHTndiKyBaTH AKOCh iHaKIIe, HiX B cucteMi gocimkens JHKI,
TOMY TaKi HalIpsAMKJ pO3BUBAIOTHCA B My3€sX IIOBi/IbHO.

3i6paHHA KOMMIIHI i cCyJacHi

3HayHa YyacTMHA YCTaHOB, a TaM I1adye My3eiB TPV HUX IIPOTATOM OCTaHHIX IBOX CTO/MITh 3a3Hanla
HaJ3BMYAIHUX TpaHcPopMaliiii. 3MiHIOBa/IICA Ha3BY, CTATYCH i MiJIOPANKYBaHHA YCTAHOB, IX Bif-
KpVBaIN 1 3aKpUBan, 00’ €HYBaIN i po3Ainsmm, 3MiHoBaTucs GopMabHi agpec i paxTiyHi Mic-
114 JIOKaJTi3allil, BinbyBanucs BiltHu i peBomonii. IIpoTe 3HayHa YacTHHA BaXX/IMBMX KOJIEKIIilt 36epi-
rajacs, i He OCTaHHIO POJIb B I[bOMY T'pajIa 30BCIiM He JieprKaBa, fAKiil ITodacTy Oyo He 1O KOTEKIiil.
Typ60Ty BUABJIANN MY3€THUKY, KOIEKTOPU, TOCTiIHUKIA, Typ60TaMI/I SAKUX KOJMEeKIIil 36epiram/{c;1,
HepeXOBYBA/INCS, IEPEBO3INCS B YMOBAX, KOJIV CTOSIIO IMTAHHSA BYDKVBAHHA caMMX (axiBLiB, [0
He pa3 cTaBajo npenMeroM yBaru [Radievska et al. 2016, 2018] i cTocoBHO KOJeKIili ccaBlLiB Jo-
KJTaJIHO PO3ITIAHYTO aBTOPOM Y CTAaTTAX «XOBpaxy BiltHm» [Zagorodniuk 2021a] Ta «ikax 3 JIrokceM-
6ypra» [Zagorodniuk 2023b].

KnroyoBumu MyseitHUMMA 36ipkamu KueBa 3 Konmek1jisiMm ccaBIjiB € Taxi:

o [Tpupomumumit Mmyseit YkpaiHcbkoro Haykooro ToBapuctsa (YHT) — ozHa 3 K/1040BMX ycTa-
HOB, fIKa cOpMyBaacA 3a y4acTi 300710riyHmx Konekuiit OpHiTonoriyHoro TopapucTaa imeni Kec-
cnepa B KueBi, B KOJIEKIisIX SIKOTO OHO3HA4YHO Oy TepionorivHi 3i6panHs. KoHcepBaTopoM My3ero
no smuttsa YHT 3 AHK i popmysanns BYAH (1.06.1921) 6yB Bigommit konekuionep M. [llapnemans,
3 sikuM Kornekuii YHT opHosHauno i neperiuumm fo 3MAH [Zagorodniuk 2015].

* 3oonoriunmit myseit Kniscpkoi nomitexniku (3MKIT) — oanH 3 HaliBa>XIMBILINX 300/I0TTYHIX
MyseiB, 10 3abe3neuyBas B KIII sk megaroriqnmii mpoljec, Tak i HAyKOBi HOCIi/KeHHs IPOBiHOI
Ha TOV 4yac Kadenpu i MpOBifHOro KONIEKTUBY 300710TiB, B umcti sxkux Opiit Baruep, Onexcanpp
Jle6enes, Cepriit O6onencpkuit, @eopociit [Jo6p>kaHCbKIIL, HU3KA HEe MEHII Bi[OMUX JJOCTiIHUKIB.
Baxxmusi Bixu nporo neHTpy onucano B orysafi O. Jlebenepa «3oomornyna maboparopis 3a 25 pokis
icnyBanHs» [Lebedev 1924]. Anani3 ¢poTo 3 excrio3n1ii Myselo 3acBifiuye, 1110 3HaYHA YaCTIHA MaTe-
pianiB Oyna BrpadeHa [Zagorodniuk 2021b].

¢ 3oomnoriynamit Mmyseit Kuiscbkoro yHiBepcurety (3MKY) Mae gaBHIO icTOpilo, [0 cArae movat-
KiB camoro yHiBepcurery (1834) i B mopanpinomy 3abesneuyBas QyHKI[iOHYBaHHS Kadenpy 300710~
rii, a pasoM i3 HuM OyB i aHaToMiuHMIt My3eii [Biliashivsky & Rozora 2004; Biliashivskiy 2012]. [Jani
KoJIeK1ii Oy, HailiMOBipHillle, BTpadeHi B epiof po3GopMyBaHHs YHIiBepCUTETY OiTbIIOBUKAMM
(1920-1933), a ocTaTOYHO 3HMIIEHI ITOXKeXKer0 BoceHn 1943 p., a Tomy 3 1946 p. myseit popmyBas-
cs de novo [ibid.]. YacTnHa Konekuiit, 30kpema 3 aHaroMmigHoro mysero KY, s36epernacsa 8 HHIIM
[Zagorodniuk 2022a]. Hapasi 3SMKY — opna 3 HalfBaXX/IMBIlIMX TepiONOriYHMX KOMEKIii 3 mupo-
Kolo reorpadielo 3paskis [Rozora et al. 2014].

e 3oomnoriynmit Mmyseit YAH — camocTiliHa ycTaHOBa, 10 icHyBaa npotsarom 1919-1934 pokis?
i mpuHaiimMui Tpuui Minsa cBoi agpecu. Moro mepumit eran onucano y B. Kapasaesa [Karavaev
1926], a HactynHuit — y M. Illapnemans [Sharleman 1932, 1935]. I3 1934 poxy 3MAH ysiitmos o

I TIpuknanom e HemaBHsA (2021) izenTudikanis mpobu «TXopar, HepesaHol HaMM Bijfj HAIINMX YKPATHCbKUX KO-
ner o HanioHambHOTO MpUpoK03HAaBUOTrO My3el0 YTOPIIMHIA, K KOTa cBilicbKoro (Felis catus).

2 «1919-1934» — ne kpaitHi gatu pisnpHOCTI ycraHoBH, xo4da de facto po6ora 3MAH posmouara 2021 p.,
3i ctBopenHsaM BYAH, a mpunuHeHHA iCHYBaHHA YCTaHOBMU PO3IIOYATO 3a MOCTAHOBOW 1931 p. mpo 3muTTA

3ooMyselo 3 [ucturyroMm 6ionorii i crBopenHAm Incturyry 6iosoornorii, Binomoro sk 3006in [Zagorodniuk &
Ocheretna 2019].
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cknmagy 3006iny BYAH Ha mpaBax ceKTOpy 3 I ATbMa Bifiiinamu (30kpema 71 XpeOeTHIX, Ta/IeOHTO-
7I0Tii, eKCrosuiiii), MpoTe CTAaTyC MOCTITHO MiHABCA — Bif popMyBaHHA Binfiny dayHicTuku 3ami-
cntb 3MAH y 1934 p. (mpu M. Illapnemasi) 0 HOBTOPHOTO BMOKPEM/IEHHS My3€l0 B CAMOCTIITHMIA
Biggin 3 1938 p. (nig opygnoro ITapamoHoBa).

e Incturyrt 3oomorii AH YPCP (I3AH) chopmoBannii sk myseitanit pparmeHT 3000iHy micasa
HV3KY BUOKPeMJ/IEHb 3 HbOTO Mipo3/iiB B okpeMi iHcTuTyTn (ocTanHiit — IHcTUTyT rigpobiosnorii
y 1939 p.), mpote Bxe y 1941 p. B eBakyanii I3AH ysiitios o BigHOB/IEHOr0 3000iHY, @ YaCTIHA, 110
Oyna B okymanii (1941-1943), 6yna po3dopMoBaHa, 3 BUBO30M YaCcTMHM KOJIeKiit 1o You, nepesadero
JaCTMHM KOJIEKIill 0 HOBOCTBOpeHOro IHCTUTyTy 3axucty pocam [Zagorodniuk 2021a], a inmmoi
qacTNHU — 70 06’egHaHoro (3 3MKY) gupaktuanoro mysero [Biliashivsky & Rozora 2004]. ITo Biitni
Mmyseit BigHoBym B 6yauaky BYAH (y cxmani I3AH), i Bin Hagaii icHyBaB y cTaTyci jmiie eKCIIo3u-
1il, 3 po3gadero konekuiit mo Bigginam ISAH [Zagorodniuk 2022a]. 3 1965 p. i IBAH cdopmoBano
iBa «MYy3eliHi Biggim» (3oosorii Ta maneoHTosnorii)3, a 1967 p. Binkpuro «lleHTpanpHuit HayKOBO-
npupopununit Myseit» (LTHIIM, auni HHIIM) [Pohrebniak et al. 2010], ui gBa Bigminm HacTymHi
30 pokiB icnyBanmu mpu ISAH.

o HauionanbHuil HaykoBo-npupoganunii Myseit HAHY cdopmyBaBcs Ha OCHOBI 3rafiaHOTO
IJHIIM y 30-pigauijo 10ro iCHyBaHHA IiC/I OTPMMAHHA CTaTyCy «HaLliOHa/JIbHUI» 1 ITepeBefeHHs
y 1997-1998 pp. myseitaux Bigginis 3 I3AH Ta iHmux inctutyTis (reonorii, 3oomorii, 6oTaHikm) g0
HHIIM. Ileit nmporjec cynpoBofpKyBaBcs i mepeadaMy 4acTUHY GOHIOBMX KOJIEKILill, 110 3arajoM
3aIUIyTa/Io ICTOPiIO0 KOJEKIIil: 3HAYHA YaCTMHA KOJEKLi 3anMimiaaca y MonepejHix crarycax —
K po6oui Komekiiii 3HauHoi yactuau Bipninis I3AH, ITH, IT'B. IIpoTe 1mo0 TepiooriqyHnX KOMeK-
1IiJl IOMiTHa YacTMHA iX OyIa 30cepemkeHa B 000X My3eitHux Binginax I3AH, Tomy Bonn Bpemti
omyammcsa B HHIIM [Zagorodniuk 2022a], xoua 1je 3Ha4YHa 4acTMHA KOJIEKI[ill BUABMIACA PO3-
HOpOIIeHOI0 1o pi3Hux Bigpinax [Akimov et al. 2016], ne npomoBXyeTbcA IX 3aHemaj yepes Bif-
CYTHICTDb HaJIeXXHOTO pornany. Tepiomoriuni xonexuii HHIIM mpoitniy noBHy iHBeHTapu3aliito, i
JUIs BCIX pelleHTHUX BUAIB ony6ikoBaHo katanoru [Shevchenko 2015]. 3arampuuit 06csr KomekIil
20,3 Tuc. ex3. y Bippini 3oonorii [Pohrebniak et al. 2010], me 6/13pko0 3 THC. €K3. € y HOPIBHSAIBHI
Ko/eKii Biginy maneoHTosnorii (63 BUKOIHMX 3pasKiB).

o IIpuponunui mysei HYBill — opHi 3 Haii6inbu crenianizoanux: e Myseil TiCOBUX ITaxiB i
3BipiB (MJIII3) mpm IncTuTyTi MicoBoro i camoBo-apKkoOBOro rocrofapcTBa Ta Myselt aHATOMIYHMIA
npu ¢dakynbTeTi BeTepuHApHOI MeguIHN. [lepimmii 300/10TiYHMIT My3ell CTBOPEHO IIpy JIicoroc-
nopapcpkoMy incTutyTi (HuuI HYDBIll) npu Bigokpemiewi sioro Big KIII (mus. Bume npo 3MKII).
BBakaeTbcs, 1110 3HAYHA YaCTMHA KOJIEKIIiil Oy1a BuBefeHa jo BiitHu B HiMewunny4; okpim Toro, y
1942 p. 6ygnisnio 3 MyseeM Oy/1o 3pyitHOBaHO, i o BiitHi My3eil cTBopoBanu de novo [Shevchenko
et al. 2015] , ax i 3MKY. [Ipyrmit myseit — My3eii aHaTOMii — TakoX € GopManbHO HOCTiJOBHM-
KOM aHaTOMIYHOTO My3elo Ci/ibrocrakajemil, Akuii icHyBaB jo BiitHu Ha BacunbkiBcbkiit, mpoTe 6yB
3pYIHOBAHMUI1 i 11O CYTi CTBOpeHuIt de novo B HOBIit 6yHiB/Ii QaKy/IbTeTy BeTepUHAPHOI MEAUIHY
HYVBill mumre y 1989 p.; B HboMy 30epiraeTbea 1,5 TCAYi aHaTOMIYHUX €KCIIOHATIB, BK/IIOYHO 3 Kic-
TAKaMM Pi3HUX TPYII CCaBLIiB.

o Inuii nokanbHi My3el (npu IncturyTi rigpo6ionorii HAHY, HarionapHOMY Megy4HOMY YHi-
Bepcureti iMeni O. boromonbiisn) — Taki My3el BUKOHYIOTh BUK/IIOYHO €KCIIO3UILiiHi a60 mumak-
TUYHI (byHKui’l', 6e3 PO3BUTKY HayKOBMX q)OHJIiB 4yl IPOBEMEHHA CllelliaIbHUX NOC/III KEeHb 3pa3KiB.
IcTopist TakMX My3eiB HeBenuKa, i my6Omikaniin mpaktuyHo Hemae. O6uaBa 3rajjani Mysei OB s13aHi
3 im'am 10. Bonnenka, AKuil mokmajjaB 3ycuib id ix cTBopeHHA i po3Butky (II'b, memincTuryT).
Bpewrri, B IT'D iges Myselo 3racnma (mpoicHyBas y 1984[?]-1988(?] pokax, HaTOMICTb My3eil Ipu

3 Ictopis popmyBaHH: i Ha3BM BifAiMIB CKIAHINI, feTambHilIe AuB.: [Zagorodniuk 2022a].

4 IlTo He my>ke IpaBONOAIOHO, OCKIIBKI IIOCHIAHD He HaBeeHO, a OAIOHNX ONNCiB i JiTepaTypi i He BitoMo.
ITpore BifoMo, 1110 IIepef caMolo BilfHO0 KOJIeKIIil mepeBo3unn migBofamu B 1ieHTp Knesa, imoBipHO o0 SMKY.
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MeiHCTUTYTI icHye moTenep’. bys myseit i mpu nexinctutyti (Hmui Harionampauit nemyHiBepcu-
TeT), 3arovarkoBanuit 2003 p., mpoTe 1O CyTi Lie /yile 3abe3nedeHNiI HAOYHOCTAMY HaBYaIbHUIA
kabinet [URL], i Hapasi itze mpouec itoro poddopmysanHs®. Yepes BifcyTHICTh GOHIOBMUX KOJIEK-
1iil, BOXIMBUX JJIA JOCTi/I)KeHb, 11i My3el He BK/IIOYEHO JI0 OITIAAY Tepio/oriyHmMx Komnekuiit Kuesa
[Zagorodniuk 2022a].

PeecTp npoBigHUX JOCTiIZHUKIB i KOIEKTOPiB

Indopmarisa mogaHa B MaKCMMAaIbHO CTUCTIOMY BUIIAA], i3 3a3HaYeHHAM IIPi3BUIIA, iMeHi, poKiB
XKUTTS, HAIPSIMKY po6OTH, 00CATy HasBHUX KOJEKIliil i Ha3B My3eiB, e BOHM 30epirarorbes. st
YMC/IEHHMX MOCWIaHb Ha cTarTi B Novitates Theriologicae (Ne 14-16) CTBOPEHO CTUCII MO3HAYEHHSA
nocuiaHb 0e3 HaBelleHHs ix B 6i6miorpadii, y dopmari [pdf] ab6o [doi]. [Ty6nikanii camux gocmia-
HUKIB TYT He HaBOAATHCSA (BMHATOK — KaTajIOT¥ KOJIEKIIiit). 3arajloM CIMCOK BKTIOYAE 33 IepCOHM
(Tabm. 1), siKuit y MaitOy THbOMY Ba>K/IMBO JIOIIOBHIOBATI.

Tabnuys 1. 3BemeHa TaGMMILA iMeH TepioIoriB 3 BUSHAYHIM BHECKOM Y PO3BUTOK KOMIEKI{iil CCaBLIiB y My-
3esax Kuesa (tinpku npisBuina, 3a aGeTKo0)

Table 1. A summary table of names of mammalogists who contributed significantly to the development of
mammal collections housed in museums of Kyiv (only last names, alphabetically)

Myseit | Hocniguuxu ([T), myseonorn (M), konexropu (K) i takcupepmictu (T)
3MKY [Taynbcon (M), Autonosnd (KT), Boupapenko (KT), Kopuees (IMK), JIy6kin-1 (MT), [Tucapea (MKT)

3MAH  binbscekuit (M), Bpayuep (IMK), Kpmxos (IMK), JTy6kin-2 (MT), Murynix (JK), O6onencokuit (JK),
Migomniuko (JMK), Ulapnemans (IMK), Illep6una (IK)

3MI3AH A6enenmes, [Autonosud]**, Aprupomnyno (1K), [Binscekuit], [Borgapenko], Bomruenko (IMKT), Iiperko
(MK), 3ab6mynoscokuit (KT), I3oros (1K), Kpmxaniscpkuit (IMK), Pernernux (JMK), Coxyp (IMK), Cere-
sxuacbknit (T), ITomos (IK), IIpsxe6unsepxmii (K), Tarynos (IK), SAuews (IKT)

HHIIM* 3onotryxina (JMK), [Iligoriuko]
HYBill ~ Barmep (IM), Hanunosuy (JMKT), Canrancoknit (IMK), Cnaskos (MKT), [Tarynos]
Pazom 33 nepcouu (6e3 MOBTOPIB)

* HHIIM Begie Binmik i3 1966 p., IpOTe KOMEKTUBY Bifi/liB 3a/IMIIa/INCA y HiIOPANKYBAaHHI aKa[JjleMi4YHMX iHCTUTYTIB 10
1996-2008 pp.; ** y KBagpaTHMUX Ay>KKaX IIOflaHO IIOBTOPH, IIOB’A3aHi 3 IepPeX0ofaMu [0 iHIINX yCTaHOB.

Hocnionuku i konexmopu 3i wumamy my3eie

L1s1 yacTuHa AMpPeKTOPii BKII0YAE KOJIET OCTITHUKIB i My3e0/1oriB, 61/IbLIICTD 3 AKMX Oy/Iu OZHO-
YacHO i KOlleKTOpaMy, iMeHa sIKMX Io3Ha4eHo B Tabi. 1 ingekcamm «[I» 1 «M». Ynmasiit kimpkocTi
3ralaHNX TYT HOCTiHUKIB IPUCBAYEHO MaM ATHI cTarTi. OKpiM HaBeeHNX TYT eHIVIKIONeNIHIX
HapuciB y Novitates Theriologicae Ne 14-16, siKi OXOIUTIOIOTh a0COMIOTHY Oi/IBIIICTD 3raflaHuX A
Tepiosioris, Taki my6mikauii € mpo B. Abenenuesa, A. Aprupomnyina, O. bpaynepa, JI. I'ipenka, O. Kop-
HeeBa, B. Kpimkaniscbkoro, O. MuryiiHa, I. [Tigoniuka, b. Ilonosa, €. Pemernuk, O. Canrancbko-
ro, I. Coxypa, M. llapnemana. OkpeMi 3 TaKMX cTaTell IPAMO IPUCBAYEHI BHECKaM IIUX OCiIHM-
KiB y pO3BUTOK My3€iB Ta KoneKliil [Hanp., Pidoplichko 1968; Lobkov 1997; Zagorodniuk 2014, 2017;
Korobchenko 2016].

o AGenennes, Bacunp (1913-1980) — mposigHuk Tepionor Ykpainm 1950-1980-x pokiB, aBTOp
o60x Bimomux Bunyckip «@ayny YkpaiHm» 3 ornagaMu KakaHiB, KOMaXOiflHUX i MyCTelTOBMX
[Abelentsev et al. 1956; Abelentsev 1968]. ¥V konexuii HHIIM Bigomo 1564 3pasku ccaBIiB (Ha-
neBHO ix 6inbiie). ITpo gocmignuka: [PTS15 doi] [NT14 pdf].

5 €QMHOIO 3TAJKOI0 € Te3U HONOBifiell CHiBPOOITHNUKIB 1IbOTO YHIBEPCUTETY PO 3HAUYMMICTD MY3€iTHUX KO-
JIEKLiTT I BUK/IAJAHHA MeIVKO-010/I0TiYHNX JUCLUIUIIH, IPOTe 3 IPYUKIalaMi BUKOPUCTaHHS eKCIIO3MUIii
i ¢pougis HHIIM [Novosad et al. 2019]. Ha Be6caiiti 1jiei kadegpu [URL] sragku mpo Myseit Hemae, mpoTe
Yyepes3 IOLIYK Ha CaliTi MO>KHA 3HATY PO3LiI «YHIBEPCUTETChKi KOMEeKIlii» 3 BUXOZOM Ha BeOCTOPIHKY «30-
ororiuHa Konek1ist Kagenpu 6ionorii» (URL). 3 ommcy BugHO, 1110 Ije He My3elt, a 00/1afHAHUIT HAOYHOCTAMMU
TeMaTUYHUI KaOiHeT.

¢ [Iporsirom 2022-2023 pp. so HHIIM He pa3 npuxopmia IXHs peCcTaBHUILA 3 TMTAHHAMY Nepefjadi KoeKIiil.
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o Aprupomnysno, Anaroniit (1908-1942) — opuH i3 HalACKpaBilINX JOC/TIAHUKIB, 110 PO3NOYAB CBiil
max B 3MAH, a srogom nepeixas go 3IHy (CII6). ABTOp HU3KM 3BefieHb IIPO OKpeMi CHCTe-
MaTU4Hi rpynu (MuIeit, XoBpaxiB, MOiBOK), a TAKOXX BU3HAYHNKIB I'PU3YHIB i iXHIX mapasuTis.
Konexrop 3paskis B HHIIM. [Tpo gocniguuka: [NT14 pdf].

« bpaynep, Onexcanzp (1857-1941) — onuH i3 BUSHAYHNX JOCIIHNKIB MBIHA YKpaiHM, KOTEKTOP
TUCSY 3pa3KiB (3HaYHA YaCTUHA KOJIEKIIiiT — 360pu iHIINX, 1[0 He 3aBX/IU BiIMiYeHO Ha eTUKET-
Kax), B HHIIM e 2044 3pasku ccaB1iiB, y T.4. 1089 Ak «konekuia bpaynepa». Bys y mrari SMAH
y 222-1934 p. IIpo pocnigumka: [NT14 pdf].

o binbcpkuii, bopuc (1887-1964) — opuH i3 xepiBankiB 3SMAH 1930-x pokiB. Bygyun nepexgycim
¢axiBIieM y ranysi 3aXucTy poCiayH, JOCIPKYBaB He TiIbKM KOMaX, ajle i CCaBIiiB, 1 MaB my6ii-
Karil npo Hux (Tymkas). [loknas 3ycunb ms nepepnadi ;o 3SMAH HM3KY KO/MeKIill IOKaTbHUX
YCTaHOB — 3aIIOBiTHMKIB, My3eiB, kadenp. [Ipo nocrigunxka: [NT16 doi].

o Barnep, IOmiit (1865-1945) — po36ynoBHuk myseto 3MKII i cTBopeHOro Ha Tilf OCHOBI My3ero
HYBIII [Shevchenko et al. 2015], no nepeizny B Kuis y 1898 p. 6yB xpanuteneM 300TOMIYHOTO Ka-
6inery Cankr-Iletep6ypsbkoro ynisepcutery (1889-1898). Vioro cun Muxona (1893-1953) —
BiffoMmit IpUPOTHNYIHMK, My3eitHuK’. IIpo mocnigHuka: [web].

« I'ipenko, Jleonin (1918-1975) — opuH i3 po3bynoBHMKiB Tepionoriunoi excrosunii HHIIM, po-
CTITHUK eKOJIOTiI Ipu3yHiB (II0/1iBKY, MAIIIOKY, XOBPAXN), METOAVK IX 00Ky i focmipkenHs. bys
HAayKOBIM PeaKTOPOM >XypHaiy «BecTHIK 300/10r11». 3i6paB Ko/IeKIiii rp13yHiB, 110 4aCTKOBO
36epermcsa 8 HHIIM. Ilpo gocniguuka: [PTS12 pdf] [NT14 pdf].

o lanunosuy, Onexkcauzp (1903?2-1953?; poto HeBigome) — mocniguuk dpayun [TopHinpos’s, B Tepi-
0710Til — aBTOP HMU3KM IIpallb 3 €KOJIOTiI IIepeBaXkHO Ipu3yHiB (606piB, BUBIPOK, COHB); KOJIEKTOP
TpU3YHiB, 3 AKMX YacTnHa 36epernacsa B HYDBIII (173 exs.) [Shevchenko et al. 2015] ra B HHIIM
(8 ex3.) [NT16 doi]. ITpo mocmigumka: [NT16 doi].

o 3omoryxina, CsiTnana (1936-2012) — pmocnifgHuIs eKoyoril rpusyHiB, cniBpobiTHrk 3MKY (na
novaTky kap epu) i HHIIM (na nencii). Onna 3 konexropis rpusyHis y BITEB (I3AH), wactkoBo
nepenanux fo HHIIM (557 exs. 21 Buay); aBTOp ABOX KaTasoriB Konmekii ccasuis [Shevchenko
& Zolotukhina 2002, 2005]. IIpo gocriguuipo: [NT14 pdf].

« Koprees, Onexcanpp (1903-1987) — opuH i3 mposigHux Tepionoris KuiBcbkoro yHiBepcureTy fi0-
i noBoeHHOTO Yacy, po36ynoBHuk 3MKY micia B. Apro6oeBcbKoro, opraHisaTop aKTMBHOTO
BMKOPMCTaHH: KOJIEKLill 1711 HaBYaHH:A, OpTaHi3aTop KiZbKOX BUITYCKiB HayKoBUX Ipaib 3MKY.
Konextop corens 3paskis. [Ipo nocnigumka: [NT14 pdf].

o Kpmwxkaniscpknit, Bamentun (1938-2008) — opmH i3 aBTOpiB ekcno3uiiii 3amu ccasuis [THIIM
(amui HHIIM). KepiBuuk Binginy I3AH, 3 axoro y 1963-1965 p. BUOKpeMuBcs Biffin 300My-
3e10. Y4acHUK 6ararbox eKCIeAnIilt, 30kpeMa it asiiicbkux, y 1961-1973 pp., 3 IKUX NpKBi3 [0
¢donnis HHIIM 300 ex3. ccaBuis. [Tpo gocmigunka: [NT14 pdf].

« Kpmxos, Ilerpo (1902-1938) — pocmigHMK ApiOHMX CCaBIiB, IepPeBAXHO I'PU3YHIB, @ TAKOXK Te-
piodayun Llentpanpuoro Ilomiccsa. Aprop mepuroi peBisii it iHBeHTapu3anii Kojekuii ccaBiiB
3MAH; gocnifHMK nolMpeHHA TPU3YHiB B YKpaiHi 3a KoneKuitHuMy fanuMu. Komexkrop 590
3paskiB ccaBuiB y Konekuii HHITM. ITpo gocmigauka: [NT14 pdf].

« Murymnin, Onexciit (1893-1989) — opguH i3 HaIMTOBAHIMNX JOCTIAHUKIB TepiodayHn Ykpainu,
aBTOD 3BeneHH: «3Bipi YPCP» (1938), Bupanoro B nepiog po6otu 8 3SMAH. 3aBasiku O.M. sHa-
YHa JacTMHA XapKiBChKUX KOMeKIill mepeBedena o 3MAH, y T.4. 734 3pasku, 3i6pani HuM, Ta
1022 — inmmmu komeramu. [Ipo mocmiguuka: [NT14 pdf].

7 e egmuuUi KUIBCHKUII TOCTITHUK, SIKUII OfHO3HAYHO MpalioBaB y ToroyacHoMy CiMmdepononbcbkomMy My-
3ei («Bmitky 1917 p. M. 0. Barnep ... cucremarusysas repbapiit ... y Cim¢epononbcbkomy mysei TaBpiit-
ChKOTO 3eMCTBa» [web]), maBHi Komekiiil sKoro, 30Kpema i1 Tepiomorivyni, 3aragkoBo onuummucsi B8 HHIIM
[Zagorodniuk et al. 2015].
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http://terioshkola.org.ua/library/nt14-persons1/nt1409-argyropulo-by_zag-32-34.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1416-brauner-by_oleynik-55-58.pdf
http://doi.org/10.53452/nt1635
https://kpi.ua/vagner
http://terioshkola.org.ua/library/pts12-divers/pts12-51-zag-girenko-biogr.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1426-girenko-by_zag-90-93.pdf
http://doi.org/10.53452/nt1630
http://doi.org/10.53452/nt1630
http://terioshkola.org.ua/library/nt14-persons1/nt1436-zolotukhina-by_ulyura-126-129.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1449-korneev-by_kharchuk-172-175.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1454-kryzhanivsky-by-ulyura-189-192.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1455-kryzhov-by_zag-193-195.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1462-mygulin-by_markovska-218-221.pdf

Puc. 1. Tanepesa pocnigHMKIB-KOMEKTOPiB ccaBLiB (BiAIIOBiZHO IO TeKCTy — 3/1iBa HAIpPaBoO i 3BepXy BHU3):
B. A6enennes, A. Apruponyno, O. Bpayuep, b. Binbcpkuii, 0. Baruep, JI. Tipenxo, C. 3onotyxina, O. Kop-
Hees, B. Kpmwxkaniscpkuii, I1. Kpikos, O. Murynin, C. O6onencokuit, I. Iligonniuko, JI. Incapesa, b. ITomnos,
€. Pemetnnk, O. Canranceknit, I. Cokyp, O. Tarynos, M. lllapnemanb.

Fig. 1. Gallery of mammal researchers-collectors (according to the text—from left to right and from top to
bottom): V. Abelentsev, A. Argyropulo, A. Brauner, B. Bilsky, M. Wagner, L. Girenko, S. Zolotukhina, O. Korneev,
V. Kryzhanivsky, P. Kryzhov, O. Mygulin, S. Obolensky, I. Pidoplichko, L. Pysarieva, B. Popov, E. Reshetnyk,
O. Salgansky, I. Sokur, O. Tiagunov, and M. Sharleman.
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o O6onencokuii, Cepriit (1898-1948?) — opmu i3 yunis mkomm O. Jlebemea (3MKII); axTuBHMI
IOCTIZHMK MiKpoTepiodayhu, 1o npamnoBas Ha CroboxxanuyHi, B [lepenkaxassi, Ha [lanekomy
Cxopi. Y HHIIM e itoro 36opu 1919-1922 pp. 3 KuiBmnuu, Xapkosa, binropoauman, Bopo-
HDKYMHM. ABTOp HM3KY HOBMX TakcoHiB. [Ipo gocnigauka: [NT14 pdf].

o [Tigortiuko, IBaH (1905-1975) — onuH i3 HAMMIOCTIJOBHILINX KONTEKTOPIB PelleHTHYUX i apxeoso-
TiYHMX 3pa3KiB, JOCIIIHNUK II€IETOK XVDKUX ITaXiB, KEPIBHUK I1aJIEOMY3€I0, 110 HMHI y CKIafi
HHIIM. ITpoBiB rmm6oki peBisii BugoBoro ckaany repiodayHn i pacHOTH okpeMux Bupis. Jlay-
pear depsknpewmii 3a ctBopennss HHIIM. ITpo gocniganka: [NT14 pdf].

o [Incapesa, Jligis (1922-1999) — 6aratopiunnit kepiBHuK 3MKY (1965-1993), yaacHuiisa 6aratbox
excneauuin mysero no Kuismusi, B Kapnatax, B KaniBcbkoMy 3anoBifiHuky. KomexkTop coTeHb
3paskiB 3a 1948-1973 pp. OnuH 3 aBTOpiB KaTajory KaTajor TepionoriyHux Komekuii SMKY
[Mykhalevych et al. 1993]. IIpo gocniganigo: [NT15 pdf].

o [Tonos, bopuc (1913-1942) — opyH 3 HAMMOTY>KHIIINX JOCTIIHUKIB TepiodayHy, HAATO KaXKaHiB,
KOJIEKTOp 6aratbox coTeHb 3paskiB ccasuiB y HHIIM (297 y Bipaini soomorii). Voro HeomyoIi-
KOBaHa Ipalsd «KaKaHM YKpaiHM» cTaja OCHOBOIO IIepHIOro BUITYCKY cepii «DayHa Ykpainm»
[Abelentsev et al. 1956]. ITpo focnignuka: [NT14 pdf].

o PemreTHnk, €B1oKis (1903-1996) — mocmigHUIIA CTENOBMX 3BipiB, KIMH0I0BMit daxiBenp 3 6iosorii,
TaKCOHOMIl i1 MiHNMMBOCTI X0BpaxiB i ciinakis. OpHa 3 npoBigHuX KonekropiB SMAH (407 3pas-
kiB B HHIIM-z), 36epirad ¢ponpis B yacu oxynanii Kuesa 1941-1943 pp., aBTOp HU3KY TAaKCOHIB,
3okpeMa Spalax arenarius. IIpo gocniguuio: [NT14 pdf].

o Canrancekmit, Onexciit (1919-2010) — opuH i3 TBopLiB cydacHoro (3 1952 p.) 3oomyseto Knis-
cbkoro nicorocnopapebkoro iHcturyty (= HYBIII), ctBopenoro Hanoso micna 2CB. Konekrop
6araTbox 3paskiB y boMy My3sei (168 omyzan nraxis i ccaBiB); Tenep 1ie Myseii icoBux 3Bipis
i mraxiB 7ioro imeHi. [Ipo gocmiguuka: [URL] [NT14 pdf].

« Cokyp, IBan (1908-1994) — nocnignuk repiodaynu [Ipnason’s i 3akapnaTTs, NIpoOBifHNIT 3HABELb
Tepiodaynn Ykpainu Ta ii 3MiH, aBTOp Ki/TbKOX MOoHOTrpadiit [Sokur 1960, 1961]. ITepumit moBo-
ennmit 3aBigysad 3M npu I3AH (auni HHIIM), xonextop 1183 3paskiB y 300/10Ti4Hil YacTUHI
konekuii HHIIM (HHIIM-z). ITpo gocnigauka: [NT14 pdf].

o Tarynos, Onexcanzp (1947-2010+?) — onuH i3 konexropis I3AH (36epernocs 37 3paskis gpibHuX
ccaBuiB 1964-65 pp.) Ta HYBIll, B ocrannbomy € 140 3paskis [Shevchenko et al. 2015] (15 ccas-
niB i 125 nraxiB 1960-71 pp.). 3i6pas BennyesHi cepii (1759) xapuoBux mpo6 Dkaxis, ski 6y B
konexuii O. ITerpycenxa. ITpo gocnigunka: [NT17,y pobori].

o [lTapnemanp, Mukona (Egyapn) (1893-1971) — nposigumit paynict nepoi monosusm 20 CT., 36e-
pirau ¢oHnziB 3oomoriunnx myseiB YHT ta AH (nepiogy 3MAH, 3006in Ta I3P-PKY). 3acHo-
BHUK «YKPalHCBKOTO 300/I0TiYHOTO >XypHaimy» (1921-1923). KomexiioHep BemuKoi KinbKOCTi
3paskiB B HHIIM (y T.u. 50 Bracuux). IIpo gocnigumka: [NT14 pdf].

o Mlep6una, Muxkona (1880-1937; doro HeBigome) — aktusict YHT, oguH i3 mepumx criBpo6it-
HukiB 3MAH, pocniguuk daynu [Monices («Bonmuni»). Bigomi jioro xonexiiiHi 3pasku BeMMKnx
xvxux (19 3paskiB) B HHIIM Ha ocHoBi 360piB 1926-1934 pp. Ha KaBkasi, [lanexkomy Cxoni it
Yykorui (Bk1. yepenn 6 Benmenis). IIpo gocnignuka: [NT16 doi].

Hunamika y uaci

3arajioM KapTMHa O4iKyBaHa i Ha/iTO sICKpaBa, OCKi/IbKY Bifj0yBa€ HENPOCTi TeHAEHIIii pO3BUTKY
niei ramysi. Bona Mae HeBumagkoBmit S-nopiOHMIT XapaKTep PO3IOALTY: Maly KibKiCTh JaBHIIINMX
TOCHiTHYKIB, BeIVKUI IPUIIIUB NOCTiITHUKIB y CEpeHill IIepiof i CYyTTeBe CKOPOYEHH — B OCTAH-
Hiit nepiop (puc. 2-3). 3BepTae Ha cebe yBary i Te, [0 Y Iepiofi BEIMKOTO IMPUIUINMBY JIIOIEN TaK
caMo KOpOTKMMU Oy IXHi XXUTTA — Tepiof cTajiHi3My i [Ipyroi cBiTOBOI BiitHY 3abpany 41Mano
KUTTIB ACKpaBMX focnifiHukis. CaMe dyepes Lie KpMBa, I0BOJIi piBHA y CBOIII JIiBill YacTKHI, € BKpail
JIOMAHOIO Yy IIPaBiil YaCTUHI 4epe3 [Jy>Ke PisHy TPUBAJICTD XKUTTA i TBOPYOCTi JOCTiIHNUKIB, HALTO y
HapomkeHnx y 1900-1920 poxax.
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http://terioshkola.org.ua/library/nt14-persons1/nt1468-obolensky-by_zag-239-242.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1471-pidoplichko-by_puchkov-249-253.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1583-pysareva-lidia-by_zag-280-282.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1475-popov-by_zag-263-266.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1476-reshetnyk-by_korobchenko-267-270.pdf
http://nbuv.gov.ua/UJRN/nvnau_lis_2014_198%282%29__53
http://terioshkola.org.ua/library/nt14-persons1/nt1478-salgansly-by_zhyla-275-278.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1487-sokur-by_zag-309-312.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt14100-sharleman-by_parnikoza-355-358.pdf
http://doi.org/10.53452/nt1634

TaryHos, A. 1947 Puc. 2. Posnopin y yaci Ta TpuBamicth
1 JKUTTA 3007I0TiB, IPUYETHMX 710 GOpMY-

Kpmxaniscokui, B. | 1938 kil BaHHS TEPiONOTIYHNX KOMEKIIilT, 3 TPyIn
3onoryxiua, C. | 1936 «JOCITTHUKN-KOJIEKTOPY i MY3€07I0TT».
Camony, B. | 1925 Fig. 2. Time distribution and the age
Tucapesa, 1. 1922 of zoologists involved in the formation
. of mammalogical collections from the
Canrascoknmit, O. 1919 \ 91 | ¢
. : group ‘researchers-collectors and muse-
Tipenko, JI. | 1918 ologists.
Abenenues, B. | 1913 [BuokpemunTy mepiofm MyseitHoi po6o-
ITomnos, b. 1913 TU NOCIIIHMKIB CKIaJHO, a B HU3L BI-
Coxyp, I. ] 1908 ‘ 36 ‘ HajKiB i HEMOXX/IVMBO, OCKIJIBKM Jisl/Ib-
. . ] HICTb Ha PO3BUTOK MY3€IB Ha 3aBXKIMN
Migomniuko, I.- 1305 70 Oyna OB’ si3aHa 3 mepiofamu GpakTUIHOL
Pewernux, €. | 1903 93 myseitHol adimiarii 3oomori. Brmacue
Kopmees, O. 1903 TOMY TYT IIOKa3aHO IIOBHIi JKUTTEB] Ile-
om0, | 10 P, saansiony purasy o
Apruporyro, A. | 1903 Oyrna Bif Biky 20+ O KiHIIsI XKUTTSL. ]
Kpmxos, I1. | 1902
O6onencexuit, C. | 1898
Murynis, O. | 1893 \ 96 |
[Mapremans, M. | 1893
Binbepknit, B. | 1887
lepbuna, M. | 1880
Bpaynep, O. 1857
1800 1850 1900 1950 2000

Bomnresnxo, fO. 1940 Puc. 3. Posnopin y yaci ta TpuBamicTh

3abygoBcoKuii, €. 1940 XKVUTTS 3007I0T1B, IPUYETHUX 10 POpMy-

Suens, O. 1935 BaHH TePiOOTiTHNX KOEKILiit, 3 TPyTIN
C i, T 1935 «KOJIEKTOPU-TACULEPMICTI».
enesxuHchKui, . | Fig. 3. Time distribution and the age

Bonpapenko, B. | 1931 of zoologists involved in the formation
[pyxe6bmnbepxmit, JI. | 1922 of mammalogical collections from the
3acmaBcbkuit, M. 1921 group ‘collectors and taxidermists.
CrnaBkos, C. : 1919
AHTOHOBUY, B. 1912
Isoros, I. : 1910
Ty6xin, C. | 1883
Ty6xin, O. | 1880
Haynbcon, O. | 1834
1800 1850 1900 1950 2000

Ile mani 1o 6a30BOTO CIMCKY, TOOTO KOJIET, SIKi MpalloBaji B CAMUX My3esix ab0 y mifposzinax,
IIOB’A3aHNUX i3 My3esAMHU i 3 KOJIeKLiOHYBaHHAM 3pa3KiB. [lofaBaHHA O IIbOTO MYAY AAHUX IIPO iH-
IIMX KOJIEKTOPIB, sIKi BHEC/IV BU3HAUYHNUII BHECOK JJO CTBOPEHHS My3eiB i pO3BUTKY IXHiX (GOHTOBUX
KOJIEKIIil1, KAPTUHY He 3SMiHUTb.

Hocnionuxu, uacmkoeo aginiiiosani 3 myseamu

Tyt MoBa IIpo JOCHITHMKIB, AKi BHEC/IM IOMITHY 4acTKY CBOIX MaTepiajiB y pO3BUTOK 3007I0-
TiYHNX KOJIEKIIiit, TpoTe 6y He CiBpoOiTHMKAaMM My3eiB, ajle iHCTUTYLIITHO OB A3aHi 3 HUMU —
CIiBpOOITHMKY CYMDKHVX BiffiiniB ab0 yCTaHOB, acIipaHTH, KONMMIIHI CIHiBpOOITHUKY, 10 306epe-
IJIN TiCHI 3B’513KM 3 My3essMH. Tak iX BifiHeCeHO [0 TPymu «4acTKOBO adiniiioBaHux». Y CTaTUCTUKY
(tabm. 1) abo aHanmi3 fuHamiku (puc. 2-3) ix He BHeCEHO.
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[Torpy mommpeHi TpakKTUKM «HEKOMIIEHCOBAHOTO» KOPUCTYBAaHHA KONMEKILiAMM, XapaKT€pPHOI
IUIS BCIX IIOKOMiHB 3007I0TiB, SIKi caMi He JOKIagamy 3ycunb (a0 JoKIagamy MiHIMaTbHUX 3yCUIb)
o 360py i My3seedikaliii MaTepiany, IpoTe YCIIIIHO Ha IIbOMY pOoONIN Kap €pM, iCHY€e 3HAYHMIA ITYJT
JOCIiIHNUKIB, IO 3aBXX/M HaJaBaIM HaJeXXHe KomekuiaM. Jocmimxyroun 3i6pani Matepianu, BOHU
IIpM KOXKHIN Haropi 3i6panmnit MmaTepiasn 36epirany, 3aBAAKM YOMY MM TeIlep i MAEMO 3HAYHY YaCTUHY
¢doupiB, a B HU3ILi BUNA/IKIB i yHiKa/IbHIX eKCIIO3UIITHUX 3Pa3KiB.

Ile oco6muBuMII TUII JOCTIZHUKIB, B 6araTboX po3yMiHHAX HaNIiHHIIIA YaCTMHA JOC/IiJHUIIBKO-
TO COILlyMY, OCKi/IbKM ByKe 3i0paHi MaTepiany MOXYTbh OyTI IOBTOPHO BUBYEHi, BUBYEHI 3 iHIIOI
MeTolo, peifeHTn(iKaBaHi, a B HU3Ii BUIIAKIB TaKi 300pM € IPOCTO HEMOBTOPHUMM — ab0 BUAU
B)Xe TaM 3HMK/IN, a60 3700yBaTy Taki 3pa3Ky Temep HEMOXK/IVBO Yepe3 OXOPOHHI cTaTycn abo de-
pes BigmaneHicTp apeais. Ile Bce ciiBpoOITHMKM He caMUX My3€iB, IPOTe YCTAHOB, IIPU SAKUX OY/IN
CTBOPpeHi i1 fismu (fifoTh) My3el. 3 TakMX CIIiBpOOITHUKIB BiggHavy 12 iMeH:

o Arapkos, Teopriit (1922-1988) [NT14 pdf], « Kounpaterko, Onekcaunp (1975-2004) [NT14
pdf], « Mexxepin, Bitamiit (1933-2018) [NT14 pdf], « Momuikos, €sren (1953-1988) [NT16 doi],
o [TaHoB, Tepman (1934-2021) [NT14 pdf], « Ilonimyxk, Irop (1952-2024) [NT15 pdf], « IIpo-
>kura, bopuc (1895-1939) [NT16 doi], « Peiitonar, Actpa (1923-2002) [NT17 press], « Tecnenko,
Cepriit (1959-2000) [NT14 pdf], « Camom, Bacunp (1925-1981) [NT14 pdf], « CBupupenxo,
ITaBno (1893-1971) [NT14 pdf], « lIBenmux, Onexcanpp (1954-2022) [NT14 pdf].

I Takmit criucok Oyyie MPOXOBKEHMIT, OCKI/IbKM Yac HEBIIMHHO MIPALIOE HaJl HUM, BiiIPaB/IAI0YM B
MMHYJIEe BCe HOBUX KOJIET, SIKi IIOKM Ji€Bi, X04a JjesAKi BXXe I Ha IeHCIl.
Cepep ocTaHHiX (BikoBa rpyma «60+»):

o Apxinuyk, Biktop [NT16 doi]; « Emenbsinos, Irop [NT15 pdf], « 3aropopniok, Irop [NT15 pdf];
« 3ukoB, Onekcangap [NT15 pdf]), « Kotsipos, Oner [NT15 pdf]); « Poratko, Ineca [NT15 pdf]);
« Posopa, XKanna [NT16 doi]; @inimuyk, Heonina [NT15 pdf]; « Xopukina, 30s [NT15 pdf];
o [lleBuenko, /Trogmmna [NT15 pdf]). IIpu ubomy BizoMmocTeit Ipo HesAKMX 3 HUX HEMA€ B OCTaHHi
poku (30kpema, 3. XopuKiHa).

Konexmopu 1i maxcudepmicmu

Y wiit yacTuni peectpy — 13 iMeH focnifHMKIB, AKi npanoBanu B Mysesax Knesa Ha ponax xo-
JIEKTOPIB, TAKCUAEPMICTIB (4aCTO K XYLOXKHUKU-TAKCUEPMICTIL), @ TAKOXK IIperapaTopiB i KOHCep-
BaropiB. [Tparieto Lux /rofielt 3’ AB/IA/INCA HOBI MaTepiaiy i HOBI eKCIIOHATI My3€iB, a HEpifIKO 1 came
BOHM Opa/ny HallaKTMBHILIY y4acTb y HPOEKTYBaHHI €KCIIO3NUIIJI — OKPEeMUX CerMeHTiB, fjiopam,
B LII/IOMY 3aJl. IXHBOIO 1IOIEHHO0 Ipaler ¢)opMyBam/ICH 1 HAIIOBHIOBANCS 1 Q)OHHOBi KOJIEKIIil,
BKJ/IIOYHO 3 IIPENapyBaHHAM OCTEOIOTIYHMX MaTepialiB.

» AHTOHOBUY, BikTOp (1912-1969) — OpuH i3 KMI0YOBMX KUIBCBKMX KOJIEKTOPIB i TakcuepmicTis,
mo npanoBas B 3MKY ta 3MAH (3rogom npu I3AH). HeogHopa3oBo 6paB y4acTb B ZajIbHIX
eKcIequIiax, y T.4. o Kapmat i Kpumy, nparnoBas B nmapi 3 6ararbMa BifoMUMM JOCTiTHUKAMU
(b. Ionos, B. boumapenko Ta in.). IIpo gocmiguuka: [NT15 pdf].

» bonmapenko, Banepian (1931-2001) — HaliyHiKa/nbHIIMII KOJEKTOp i TaKCUAEpPMICT B icTOpii
yKpaiHcbKoi Myseojiorii: micia nepexony 3 3MKY no I3AH Bif cTaB y4acHMKOM HayKOBMX «Ha-
BKOJIOCBITOK» 1 wieHOM K1TOO6iiiHOI droTuii (30 moxo/iB), 3BiIKy IPUBO3YB OIyAasa i CKeeTH,
IO IIPUKPAIAOTh 6ibLIicTh My3eiB. IIpo gocmigauka: [NT15 pdf].

« Bormnenko, IOpiit (1940-2018) — opuH i3 Hait61/IbII TBOPYMX AOCTITHUKIB 3 yciMa PO3IIAHY TUMMI
TYT cTarycamu (ZOCTITHMK, MY3eiIHUK, KOIEeKTOpP, TAKCUAEPMICT), OlUH 3 aBTOPIiB eKCIIO3MIIiil
i konexTop donnis 3MKY, HHIIM, IT'B, menyHiBepcurery. Y4acHUK 6araTbox eKCIeAUIiil 110
Ykpaini, Asii, [lanekomy Cxony. IIpo gocniguuxka: [NT17, y po6ori].

o 3a0mynoBcbkuit, €BreH (1940-1986) — mocBifueHMIT XY[OXKHUK-TAKCUAEPMICT, 110 IPAIIOBaB 3
3MAH nap opopmienHaM HoBoi ekcnozuuii [ITHIIM, srogoM y npuBaTHux MaiicTepHax. bpas
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http://terioshkola.org.ua/library/nt14-persons1/nt1406-agarkov-by_zag-23-25.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1461-mezhzherin-by_myakushko-214-217.pdf
http://doi.org/10.53452/nt1643
http://terioshkola.org.ua/library/nt14-persons1/nt1470-panov-by-smagol-246-248.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1542-polischuk-by_zag-141-143.pdf
http://doi.org/10.53452/nt1644
http://terioshkola.org.ua/library/nt14-persons1/nt1492-teslenko-by_zag-327-330.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1480-samosh-by_zag-283-285.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1482-svyrydenko-by_zag-290-293.pdf
http://terioshkola.org.ua/library/nt14-persons1/nt1499-tsvelykh-by_zag-352-354.pdf
http://doi.org/10.53452/nt1649
http://terioshkola.org.ua/library/nt15-persons2/nt1514-emelianov-by_zag-47-50.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1519-zagorodniuk-by_emelianov-64-67.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1525-kotliarov-by_zag-84-86.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1548-rogatko-by_zag-162-165.pdf
http://doi.org/10.53452/nt1655
http://terioshkola.org.ua/library/nt15-persons2/nt1558-filipchuk-by_lashkova-196-198.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1559-khodykina-by_zag-199-201.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1561-shevchenko-205-207.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1563-antonovych-by_zag-211-214.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1564-bondarenko-by_zag-215-218.pdf

y4acTb y cTBOpeHHi 6ararpox giopam ITHIIM. Vuacuuk excnepmuiit Ha Kamuarky, Caxanis,
kpaitnio [TiBHiy, kpainu llentpanbHoi Asii. IIpo gocniguuka: [NT16 doi].

o 3acmaBcbkuit, Muxaitno (1921-1993) — mpoBigHMiT TaKCUAEPMICT pafistHChKOI J0OM, KU Ipu
ocHoBHOMY Micui po6otu B 3IH (CII6, 3 1945 p.) y 1970-1973 pp. — TakcuaepMicT 300My3eto
I3AH. MaiicTep CKyIbITYpHOI TaKCUepMiié, BUNTeIb 6araTboX KMIBChKMX TAaKCUAEPMICTIB. AB-
TOp Kinbkox pecAtkis omynan 8 HHIIM. IIpo gocniguuka: [webl web2].

« I30TOB, eopriit (1910?2-1940?; ¢poro HeBimoMe) — AOCIiHYK 3i mTaTy fOBOEHHOrO0 3MAH, onyH
i3 HAMIPUMITHIIINX JOC/TITHUKIB i KOJIEKTOPIB Ie/IeTKOBUX MaTepiaiB (MOBa PO TUCHYI ITejie-
TOK). BifgsHaumBscs it 36opamm kaxkaiB. IIpauioBas B excrefunisax Ha KuiBuyHi i cyMbKHUX
obmactax Ykpaiun, B Ipysii, Typkmenicrani®. [Tpo gocniguuxka: [NT15 pdf].

o JIy6xin, Onexkciit (1880-1962) — oxpuH 3 TBOpLiB HfoBOoeHHOr0 3MKY, aBTOp UNMC/IeHHNX OImyAat i
3arazoM ekcrosuuii. bpas ydacTp y excrienuuisax Ha bine mope, o [Iuinpy, no Kpumy, nenpru
Bonrn. Y uac sakpurta KV (1921-1936) npanoBas 8 SMAH. ABTop 6i1bII0CTi €KCIIOHATIB y
BiHOBIeHOMY mica noxexi SMKY. IIpo gocmigauka: [NT15 pdf].

o JIy6xin, Cemen (1883-1944) — opuH 3 K1040BMX npenapatopis 3SMAH Bif movaTky 1oro cTBo-
penns o JIpyroi Ceitooi BiltHM (€ 3ragku Ak cniBpo6iTHuka 3M 1929 i 1935 pp.). bpas y4acTb
y 6araTbox excrepuuiax (Hamp. 1935 p. o Mapiymnons). ¥ 1937 p. 6yB Ha mocajji «KOHCepB. TeX-
Hik»; 3 mo4. 1940 p. y 3MKY. IIpo gocnigumka: [NT15 pdf].

o CenexxuHcbKuit, lennapiit (1935-1984) — opuH i3 HavmpumiTHimxX Takcugepmicti Kuesa II mor.
XX ct. (3MAH+3MKY). ITpotsirom 1960-1970 pp. 3i6paB 6mu3pko 300 3paskiB 36 BuiB ccaB-
1iB 3 pisHMx perioniB Ykpainu, LlenTpanbHoi Asii, [lanekoro Cxopy. ABTOp 6araTbox Takcuyjep-
miuHux TBopiB y 3MKY ta HHIIM. Ilpo focniguuka: [NT16 doi].

« CnaBkoB, Cepriit (1919-1997) — mpoBiguuit Takcugepmict soomysero nosoernoro HYBIll (Toxi
YCTA), aBTop 6i1bIIOCTI Oy NTaxiB i ccaBlliB, MeHIIle — KOJIEKTOP nTaxis (9 omygar, 1 Tym-
Ka) i ccaBliB (2 omygana, 1 Tymxka). [TpamnoBas y Tangemi 3 O. CanrancbKuM, KUl BMio mo-
MOBJIsABCs Ipo Marepiai. IIpo gocnignuka: [NT17, y po6ori].

« [Taynbcon, Otro (1834-1886) — Mmyseonor KuiBcbkoro yHiBepcuteTy (yH-TY cB. Bomogumupa), 1m0
Bify moyaTky po6oTn B yHiBepcureti (1865) omikyBaBcsa 3oomorivHuM KabineTom, 3 1869 p. —
OpraHi3aTop 3ara/JbHOIPUCTYIHOI [/IA BiiBimyBauiB excrosumii kabinery [Samoilenko 2016],
YIIOPSAHUK KaTajIory 1jporo kabinety [Paulson 1884]10,

o [Ip>xe6bunbepkuii, Jleonin (19222-1941; ¢poTo HeBioMe) — OAVH 3 HAlaKTUBHILINX JOCiHUKIB
noBoenHoro 3MAH, y4yacHuk cinpaux 3 b. IlonmoBum gocnimkens kaxanis. Y ¢pongax HHIIM
(30071. + maseoHT.) BifoMo 166 3paskiB [piOHNUX ccaBLiB (IPU3YHM, Ka>KaHM, 3eMIEPUIIKN), BCi 3
KuiBmmam 3a 1936-1941 pp. Ilpo gocniguuka: [NT15 pdf].

o Sluens, Oner (1935-1997) — mmpoKuil HaTypalicT, KU I[iKaBUBCS Pi3HUMU Tpynamu xpebet-
HUX, TepiooriuHi 3i6paHHA CTOCYIOTbCA pisHMX rpyn Mikpomamariit. IIpamoBas y 3MKY ta
I3AH, 36upas marepianu va KuiBmuni, Yepkamuni, Opemuni, B Kpumy, B Asep6aiimpkaHni (JIen-
KopaHb), Typkmenicrani (Kymka ra in.). IIpo gocmiganka: [NT16 doi].

Ceperi 30BHIIIHIX KOTIEKTOPIB 31 3HAYHMM BHECKOM Y PO3BUTOK KOJIEKIIii1 KMIBCbKUX 300/IOTIYHIX
Mys3eiB BapTo Bifi3HAYNTH TaKi iMeHa (3a abeTKO0):

o Banbx, Bopuc (1876-1942) [NT14 pdf], « Benmukanis, BceBomon (1898-1938) [NT14 pdf],

o Topopenpkuit, Bragucnas (1863-1930) [web], « ToponoBuy, Muxkona (1849-1919) [NT16 doi],

o [TroxoB, Mukona (1896-1936+%) [NT16 doi], « Mumunceknit, Cepriit (1916-1979) [NT16 doi],

8 ABTop I’aTY MOHOTrpadiit 1964-1986 pp., y T.4. «CKynbITypHa TakcuaepMisa» [Zaslavsky 1971].

9 Opiit (Teopriit) I30TOB mMoYMHAB sIK YCHIIIHNIT FOCTIFHNK, 1[0 MaB i ZeKilbKa HAYKOBUX CTaTell LI0f0 >KUB-
JIeHHsI COB 1 I[iHHUX (ayHICTMYHUX 3HAXIOK APIOHMX CCABIIB, IPOTE 3 POKAMI CTAB «IMCTUM» KOTEKTOPOM,
SIKWIT 30MpaB MaTepias 3a rpolui (30KpeMa y TYPKMEHCbKMIT ITepiof).

10 3a By3bKMM (paxoM Kojiera — KapITHOJIOL, IIPOTe JI0r0 BHECOK Y OIJIC TePiOIOriYHIX KOJIEKIiil OYeBUIHNUIL,
TVM I1ade BiH — aBTOP IIepILIOro HofibHoro karanory (1poro 2024 p. — 190-pivds Bix HA HAPOLPKEHH KOJIETN).

p-ISSN 2617-6157 e-ISSN 2617-6165 GEO&BIO « 2024 « Tom 26 1 95


http://doi.org/10.53452/nt1640
http://www.hunthouse.ru/news/mikhail_abramovich_zaslavskij/2012-12-31-427
https://www.zin.ru/news/20210401-Zaslavsky/
http://terioshkola.org.ua/library/nt15-persons2/nt1572-izotov-by_zag-243-245.pdf
http://terioshkola.org.ua/library/nt15-persons2/nt1573-lubkiny-braty-by_zag-246-248.pdf
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o Mogpin, leopriit (1918-1967+?) [NT14 pdf], « Harnos, Bomogumup (1930-2009) [NT14 pdf],
o [Tonymmna, Hapgis (1927-2010) [NT14 pdf], « IIp>xe6unbcpkuii, Jleonin (1922-1941) [NT15
pdf]; o CenesupoB, Mukoma (1901-1943+?) [NT14 pdf]), Mlnaninrep, ®panr (1874-1943)11.
[ meit crimcok Moke OyTV IPOJOBXXEHUIT i HAaBiTh CYTTEBO PO3LIMPEHMII 3 OIVIAAY Ha 3arajbHi
06CATY KOEKITi.

IIpo mopanpure

Temnu nprpocTy GOHZOBMX KOMEKIIill i IOHOBJIEHHS eKCIO3UIill IPUPOSHNYNX My3eiB Kara-
crpodiuno sHM3WINCA. [IpyynH 11bOro YMMano, MpoTe TOTOBHMMI MOXKHA BBKATH TaKi:

1) HacuyeHHA QOHAIB i excriosuIliii i HebaXkaHHA My3eIHNKIB 3MiHIOBaTH 1X, 2) 3aHemas| TaKcujep-
MiuHUX Tab0paTopiit B yCiX Aep)KaBHUX IHCTUTYLiAX (IIpy MiHIMaNIbHUX 3apIUIaTax MOIpPY HAI3BU-
YafHMIl IOINUT IIPY IPUBATHYUX NPAKTUKAX), 3) IPUIIMHEHHs BEIMKUX eKCIIeANLIii 31 3100yBaHHS
Marepiainy, 4) mosiBa a/bTEPHATUBHUX POPM MY3elHOI AifAMbHOCTI (iHTepaKTMUBHU, MalicTep-KIacH,
neKTopii, KBecTy, WTy4Hi Mopeni, 3D-Bisyamisanii), 5) 3MiHa coljia/IbHNX peaxIiiil MOJO OIyHaT
BOMTHUX UM 3arnOIMX TBAPUH, 6) 3BY)KEHH: I03BOJICHUX 3aKOHAMM I03BOJIiB Ha 300yBaHHA i pe-
IapyBaHH: 3pasKiB, 7) 3aHemaj i BTpara My3eilHUX B LII/IOMY i 30KpeMa TaKCHMAEPMIiUHUX LIKiN i
couiymis.

Bci ni mpouecu BegyTh O KaTacTpO]i4HOrO 3MeHIIeHHs Oy/b-sKOI aKTUBHOCTI IPUPOTHUINX
My3e€iB y po3BUTKY QOHJIIB Ta €KCIO3NILill, y epenpodinoBaHHi My3eiB yHiBepCUTeTIB y HaBYa/IbHi
naboparopii, y 3HaUYHOMY CKOPOYEHHI HOBMX HaIXOJKeHb. AHAIi3 TEMIIiB HAIOBHEHHS TePioyIoriy-
Hux konekuin HHITM [Zagorodniuk 2021a] mokasas ix katactpodiunnmit cag — go 100-200 Hap-
XO/PKeHb Ha JeCATUIITTS B ocTaHHiil nepion (mo cyti y XXI ct.) npotn 1-2 Tuc. Ha AeCATUTITTS
npotsiroM XX cT. [IeBHO MipoIo 1ie OB’ A3aHO i 31 3MiHAMM TOCTIZHUI[BKMX IPIOPUTETIB Ta 3MEH-
IIEHHAM YBaru 10 Mop(dosorivHoro MaTepiany (IpOTy MOCH/IEHHS YBaru o iHINMX TUIIIB JAHUX —
AMCTAHLIHUX PeeCTpaliiil uu 3aMipiB, MPYKUTTEBUX 200 i1 IOCMEPTHNUX FeHeTUYHUX NTPOO TOIIO).

Jlo 1bOro BaXK/IMBO HOAATM BKpail HEOTHO3HAYHMII CTATYC NPUPORHNYNX KOJIEKIill y 3B’SI3Ky
3 ABHO He NPYMPOJO3HABYMM TIYMauyeHHSM OCHOBHUX i HONOMDKHUX (POH[IB, OCKIIbKM 3pasKu 3
OCHOBHMX (DOHJIiB He MO>KHA IIpeNapyBaTy 4y AKOCh iHaKIIle 3MiHIOBaTH (@ y 300JI0TiB BCe HABIIAKM),
i excrosuuii B IpMPOAHMYMX MYy3€eAX 4aCTO — He HalllliHHilIa 3 HAYKOBOI TOYKM 30PYy YaCTMHA KO-
JIEKIIil, 9acTO B3araji He eTMKEeTOBaHa HaJIeKHMM YMHOM; HATOMICTb KiCTKM, TYIIKY i HABiTh y/IaMKI,
He Malo4M >KOJHUX eKCIIO3MLIMHUX LIHHOCTEN, MOKYTb CTAHOBUTY 3HAYHY HAayKOBY LIiHHicTb. Ta-
KOX ITpOO/IeMHNM € caMi IPaKTUKYU TaKCUAepMii Ta IX JOKyMeHTa/IbHNI (O3BIIbHMIT) CyTIpOBix —
Biff 300YBaHHS 4 OTPUMAHHSA IHIIVMMIY IUISIXaMM 3pasKiB /10 JO3BOJIiB eNifeMioIoriYHMX CITy»K0 Ta
po6sieM 3 yTUIi3aLi€ero BiXomiB.

Otxe, BCi aKTUBHI IPOLIeCH Y BEIMKOMY 4Yaci Be[yThb 0 3aHeNafy BCiX YOTUPbOX «TpafMIIiTHUX»
HaIIpsAMKIB, 3raflaHMX BUIIE, MOCIIOBHO Y HAaBENEHOMY TYT IMOPAAKY: KOJIEKTOPCTBA, TaKCUJEP-
Mii, Myseororii, gocmigannTBa. JoCTigHNKY 1je BIDKMBAIOTb, ajIe 4acTo Ha 3i0paHMX iHmmMu ma-
Tepiasax, My3eoJIOTHM MiC/Is YeproBuX Mepeo6iIikiB i karamorisaniit, pakTUYHO /uIle NiATPUMYOTD
CTBOPEHE JI0 HUX, TAaKCU/IEPMICT! JaBHO 0e3 IOCTilHOi poOOTH i IPUTOKY MaTepiaiy, a KOJIeKTOpiB
CYCIi/IbCTBO MOYMHAE BCE YacTillle II03HAYaTy BOPOraMyl JVIKOI IpMPOAN. 3aHeNal, 3001 UPKiB, 30-
OIapkKiB i 300My3eiB — HOC/i/IOBHI a3y pO3BUTKY CYYaCHOTO CYCIIiIbCTBA, SIKe LII/IKOM 3a/J0BOJIb-
HAETHCA BipTya/bHUMM €KCKYPCIAMH 1 BifleoMaTepiaiaMit.

ITporte € it TO3UTUBHI IpOLeCH, IIPO 110 Ba>K/INBO CKa3aTH.

Bpeurri, Biffynacs eBoMOLiA MOHATD OO 00 €KTIB €KCIIOHYBAHHA i BUMOT JI0 IXHBOI AKOCTI.
Komicp monynsapHe «oIyano», ske BUTOTOBIIAIN 3311 HAOYHOI IeMOHCTpallil 00’ €KTiB MOMOBaH-
Hs 4M IIKIZHMKIB HApOJHOro 00pa, Mis JeMOHCTpalii pisHOMaHITTS 00 €KTiB IPUPOAN HABITH

11 3p’13km 3 Mysesmu KueBa HesiCHI; MOXX/IMBO, MaTepiannu y HbOT'O 3aKYIIJIS/INCS, A He pobuics B/ My3eis
Kuesa; aBTop TakcupiepMivHmx kapTus, 9 onygan € B HYDBIIT (C. IlleBuenko, mepc. NoBif,. ).
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http://terioshkola.org.ua/library/nt15-persons2/nt1575-przhebylsky-by_zag-253-255.pdf
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I[{HOI0 3HYILIAHHA HaJ IXHIMM 06pas3amim, SMIHM/IOCS Ha TaKCUEPMIuHY CKynbnTypy. OCTaHHE IO-
HATTA, 1[0 HaO/MVDKeHe MO CBOIil CyTi O MUCTENTBA, yBililIo B YKkpaiHi B HayKOBMil 00Ir TilIbKM y
1960-1980-x pokax [Zaslavsky 1971, 1986] cramo MapkepoM mapagurMaabHMX 3MiH. Sk 3a3Hauae
I1. TTeyentok [Pecheniuk 2024, oco6. moBip.], cyTb Takoro nepexopy mossrana y 3MiHi 3acaj misHa-
Ba/IbHO-TIPOCBITHNUIIBKOrO GOKY Ha 3acajii Xy[OXHbOI MaiCTEPHOCTI, KON 06’€KT eKCIIOHYBaHHA
3aXOIUIIOE, A He JINIIe IeMOHCTPYe. Taki TBOpM Hallll My3eIHMKM BCe YacTillle HA3MBaIOTDb HE «OIyfa-
nmamu» [Pakhomov & Kulbachko 2006], a came «takcupepmiunnmu cKynbirypamn» [Veselskyi 2020].

I pyruit mporec — 3MiHa, a 1o CyTi BTpaTa Ipo¢eciilHOro KOMeKTopcTBa. 3BiCHO, 3 «4OPHUX
PMHKIB» TaKe He 3HMKHE, IIPOTe PISHOMAHITTS JpKepe/l OTPMMAaHHA LIHHUX 3Pas3KiB TaKCUEePMIYHN-
MU 1ab0paTOPisIMU 3 POKaMI TiIBKM POCTe, 110 TIOB si3aHe i 3 pO3BUTKOM 300PMHKIB, i 3pOCTaHHAM
4acTOTY 3arubesi TBapyH B Pi3HOMaHITHMX [IACTKAX i Ha aBTOLIIAXAX, i pOOOTOI0 CIIy>K6 3 HOPATYH-
KY TBapyH, i pO3BUTKOM CUCTEMMU 3BipUHIIIB, [le TBAPVMHU He TiIIbKM )KUBYTb, ajie /I IOMUpParTh. [JaB-
HE i TOBOJIi MOeTNYHE Ha YacK CTOTITHBOI JABHMHY MIOHATTS «KOJIEKTOP», a00 «100yBau», TIIOANHA 3
TeHeTaMy ab0 PYLIHNIIEI0, sIKa BMIZIO 3HAXOJW/IA i BUMaHIOBanmu 6akxaHy 34006114, Ha CbOTOHI aco-
IIOETHCA 3 HETATYBHUM Y CYCIIIbCTBI «BUIIMOAMOM» 3 cucTeMu (piHAaHCOBUX 3aK/IafiB, B ripmomy
BUIIQIKy — YaCTMHOIO KaHasIi3auiiHoi cuctemn!2. TIOHATTA KOMEKTOP-300710T 4 6iOKONIEKTOp BU-
XOJISITh 31 BYKUTKY. AJie HOBi IOKOJIIHHS MY3€/IHMKIB He MEHII YaCTO IIPOXOASATD «IMYMHKOBY (azy»
KOJIEKTOPIB, KOJIEKI}iOHEPIB.

Tpertiit mpouec — 3MiHa KOHIeNIil eKCIIO3MLili — BiJ MPOCTMX MyTiBHMUKIB 10 K1acudikariii-
HUM CXeMaM TBapUMHHOTO CBiTy y CTUJIi IPOTY/IAHOK IO BUCTAaBIi TOBAPiB [/ BXXUTKY O TeMaTH4-
HUX PO3JIiIiB i ekomorivHmx excrosniiin. Okpemi efleMeHTH € i B JaBHIX My3esAx Ykpaiuu — 6iorpy-
iy (sikux oco6mmBo 6araro B Mysei nprupoay XapKiBCbKOTO YHIBEPCUTETY) Ta OKpeMi KOMIO3MILiI 3
AvHaMiYHMX (iryp BUIOTO piBHA XyZO>KHBOrO opopmieHH: (K B 3oomorivnomy Mysei Kuiscbkoro
YHIBepCUTETY) 1O BEMUKMX TeMaTUIHKX fiopam (sik B HHIIM). ITpoTe 3aauamMm HOBOTO THCSYOIIT-
TA CTAIOTD iflel «IMHAMIYHOTO MYy3€I0», 3 Y4aCTOI 3MiHOK €KCIIO3MIIiM 1 IX Xy[JOXKHIM I1epeoCMUCIIEH-
HAM, 3 JVHAMIKOI0 3MiH OKpeMMX 0JIOKiB BifITIOBiTHO 1O BU3HAYHMX Ta CYCIIIbHO 3HAYMMMX MOl
Ak oT 200 pokiB BigkpuTTst AHTapkTUan, pik Kuta, Turp — cuMBon poky oo [Zagorodniuk et al.
2021]. B lep>xaBHOMY npupoposHaBuomMy My3ei HAH Ykpainu Ak 03HaKa Cy4acHOCTI 3peasi3oBaHo
npoekT «/IuHamiunmit myseii» [Bokotey et al. 2014; Dziubenko 2019] po3BuHymcs HOBI eKCIIO31-
uii — «J/IpogoBuKoBa emoxa» (3 2019 p.) ta «Excnennuis go Aatapkruau» (odiniitHo 3 2025).

Y migcymKy — My3el K Konmekiii MopdooriyHoro Martepiany Ta AK eKCHo3uuil y iX Tpaamiii-
HOMY PO3yMiHHi i CHpUITHATTI — 1 HAYKOBLAMI, i BiIBifyBayaMyu — BiIXO[ATb B MUHYJIE, IIONPU BCi
3axonu 3i 30epexeHHs i TPUMHOKEHHS TPAaANLiiHUX GopM HanoBHeHHs QOH/IB Ta 0OopMIeHHS
eKCcro3uliil. Tak caMo B MMHY/IO BiIXOAATb NPaKTUKM KOJIEKTOPCTBa i TaKCHUIepMii, CIpsAAMOBaHi Ha
PO3BUTOK 110 CYyTi MMHY/IUX 3a/ia4, HATOMICTD €BOJIIOLIiA My3€iB TPMBAE, 30KpeMa 1 B paMKax Iapa-
murMu KoeBoolii Myseis i cycminberBa [Klymyshyn 2005; Chernobay 2009; Barkaszi et al. 2021].
Hogi ¢popmu pismpHOCTI My3eiB BxXe cOpMOBaHi, BOHM YCIIIIIHO PO3BUBAIOTHCA, 1 MY MAaEMO HOBY
XBIIIO BilpOJPKEHHA IPUPOSHIYNX MY3€IB B CHCTEMi K/IIOYOBMX aTPaKIlili BCiX HAYKOBUX, KY/IbTYP-
HUX 1 ocBiTHIX neHTpiB [Evstafiev 2024].

IIpoTe e Bce PO €KCIO3NUIIIIO i B3a€EMOZII 3 BifiBilyBadaMut. A 3a JTaIITYHKaMy — BeIMYE3HUN
1acT GOHLOBMX KOJEKIiNl K HOCIIB i [pKepe/l HOBUX IIPUPOAHMNYMX 3HaHb. | aHai3 niHHOCTI oH-
JIOBUX KOJIEKIill i HOBMX HafIXOMKeHb P OOMEKEHUX MOXKIMBOCTIX My3eiB 1ofi0 My3eedikarril
3pasKiB, po3MillleHHs Ta 00C/TyroByBaHHs KOJIEKIill, a TaKOX (i ImepefyciM) HOBUX TeH/IeHLIil 1 Tmif-
XOfIiB Y BUBYEHHI TaKMX MaTepialiB — 3alada He IPOCTO PO3BUTKY, a BIJKMBAHH My3€iB SIK HayKO-
BUX YCTAHOB. | epCIIeKTUBY 1IbOTO [y>XKe He3Ha4yHi, a TOMY i TeMa BMMarae oco0I1MBOI yBaru sK
caMuX My3eilHUKIB, Tak i kopucTyBauiB poHgaMn.

12 TIpn mifroToBIIi HAPKCiB IPO MYy3eITHMKIB MUHYIOTO i cydacHoro (6ronmerens Novitates Theriologicae 2022-
2023 pokiB [Zagorodniuk 2022b—c, 2023a]) aBTop OTpMMYBaB Bijf repoiB HApUCiB He ORHY IMpPeTEH3il0 MI0K0
BXXUTKY HOHATTS «KOJIEKTOP», 110 IPOCWUIN 3MIHITY Ha SIKeCh iHIIe CTI0BO (MY3elTHNUK, My3€0JIOT, 3007101, J0-
CIIHMK); Te caMe 3ayBaXKVB i OIMH 13 pelleH3eHTiB PYKONNCY L€l cTarTi.
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Ioosaxu

Mos nopisika KojieraM, sAKi He3MiHHO i BCeOiYHO CIpUSAIN i CIIPUAIOTH PO3BUTKY JJOCII/KEHD aB-
TOPa 3 iCTOPIi TEPiOIOTIYHMX KONEKLill Ta pO3BUTKY JOCIIPKEHD Y IPUPOJHNYNX MY3€AX, HacaMIle-
pen H. [Isro6enxo, E. Kopons, JI. ITpokomuyk, O. ITporacosy, K. Posopi, 0. Cemenosy, €. Yopi,
JI. llleBuyenko, C. lllepuenky. [laxyro I. Mepsnikiny, 0. Onirtauxy Ta I. [llngmoBcbkoMy 3a BaXK/IUBi
3ayBa)KeHHA i KOMeHTapi.

Hexnapamii

®inancysaHHA. Jlocnifi)KeHHA NTPoBefleHO B paMKax ItaHoBoi HaykoBoi TeMu HHIIM HAH Ykpainn 3 Ho-
MepoM mepxkpeectparii Ne 0124U000572 (pospin «3. BukopuctaHHs IpUPOIHNINX KOMEKIIil [Is TPOBEejeHHs
HAyKOBOI, OCBITHBOI Ta IIPOCBITHUIIBKOI POOOTI»).

Kounomnikr inTepeciB. ABTOp He Ma€e >kOZHMX KOHQIIKTIB iHTepeciB, siKi MOI/IM BIVIMHYTY Ha 3MICT CTaTTi.
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