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Pe3ynbTaTh BUBUYEHHS 3€MHOI KOPY | MaHTIl YKpaiHu
y nepuwin ueprti XXI cT. 3a reoismnuHuMu gaHumm

B.l. CrapocTeHko, O.b. FiHTOB

IHCTUTYT reocpizmkm im. C.I. Cy660TiHa HAH YkpaiHu, KuiB, YkpaiHa

Results of the study of the Earth’s crust and mantle of Ukraine in the
first quarter of the XXI century according to geophysical data

V.l. Starostenko, 0.B. Gintov

S.l. Subbotin Institute of Geophysics of the NAS of Ukraine, Kyiv, Ukraine

The paper focuses on the studies at the beginning of the XXI century, which made a decisive
contribution to the revision of some issues related to geodynamic processes and elucidation of
tectonics and deep structure of the territory of Ukraine. The main geophysical method is deep
seismic sounding of the Earth’s crust and mantle in the wide-angle reflection/refraction modifi-
cation, which was carried out in Ukraine by an international team of geophysicists and geologists
at the Institute of Geophysics of the National Academy of Sciences of Ukraine with the partic-
ipation of specialists from Ukraine and many European countries. The deep seismic sounding
was accompanied by the construction of density, geomagnetic, geothermal, geoelectric, tectono-
physical, seismic and tomographic models of the crust and mantle, and was supplemented by
the materials of geological survey and determination of the isotopic age of rocks. The fault and
megablock structure of the Ukrainian Shield and the layered structure of its crust, the deep struc-
ture and origin of the Dnipro-Donetsk Depression, Volyn-Podolsk Plate, Trans-European Suture
Zone and other geostructures were considered. Deep seismic surveys and wide-angle reflection/
refraction profiles have identified fault zones that extend into the mantle and sink into the crust.
Tectonophysical studies have revealed sub-horizontal movements along the faults, as well as
horizontal stress fields covering the crust of the regions of Ukraine. These data indicate that,
since the Neoarchean, the Ukrainian Shield has been developing by the mechanisms of plate-
plume tectonics, and with regard to the Dnipro-Donetsk depression rift-syneclise, it is concluded
that the most correct hypothesis of its formation may be the rift-generating geodynamic hypoth-
esis, which is based on the established existence of the Paleotethys ocean and the unification of
the continents of Lavrusia and Gondwana in the Carboniferous-Triassic by subduction-collision.

UuTyBaHHS: CtapocTeHko B.l, FiHToB O.b. Pe3ynbTaTi BUBYEHHA 3E€MHOI KOPU i MaHTIi YKpaiHu y nepuwiin usep-
Ti XXI cT. 3a reodisnuHumMn gaHumu. feonoziuHuli xypHan. 2025. N 1 (390). C. 3-11. https://doi.org/10.30836/igs.1025-
6814.2025.1.316107

Citation: Starostenko V.I., Gintov O.B. 2025. Results of the study of the Earth’s crust and mantle of Ukraine in the
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igs.1025-6814.2025.1.316107
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Bctyn

Mepwa uBepTb XXI CT. Ans reogisnyHoi T1a reo-
NOriuHOT CcninbHOTM YKpaiHM O3HaMeHyBanacs
3HAUHUMKU [JOCATHEHHAMMW Yy BUBUYEHHI FNUOUH-
HOl 6y40BM Ta reoAnHaMiKN 3eMHOT KOpPU i MaH-
Til 30HM nepexoay Big €Bpasiiicbkol nautn (EAN)
10 Anbnincbko-Timanancbkoro noscy (Arm), To6to
niBAeHHO-3axigHOI YacTuHU CXiAHOEBPONENCbKOo-
ro kpaToHy (CEK) — Capmarii, YkpaiHcbkux Kapnar,
KpumcbKkoro niBocTpoBa 1 A30B0-YOpPHOMOPCbKO-
ro perioHy. Hacamnepen Ui JOCATHEHHSA NOB'A3aHI
3 BWUKOHAHHAM cepii MUOBUHHUX LWNPOKOKYTHUX
ceiicmiuHux pocaigxeHb (wide angle reflection
refraction - WARR), rpaBimMeTpuuHum Mogento-
BaHHAM 6YyAO0BW 3eMHOI KOPU 3 BUKOPUCTAHHAM
KOMMJIeKCYy aBTOMATM30BaHOI iHTepnpeTauii no-
TEHUIHUX noniBe GMT-Auto, LWIMPOKUMK TEKTO-
HODI3UUHUMMK, TEOTEPMIUHUMMK, TEOMATHITHUMMU i
reoefieKTPUUHUMKN JOCNIAKEHHAMU, PO3PO6KOIo
i 3acToCyBaHHAM MeTOAMKK cencmoTomorpadiu-
HOro BMBUEHHS MaHTIT €Bpasii, Bigxogom Big cTa-
pux hiKCMCTCbKUX MOTNAAIB i PO3BUTKOM HOBUX
TEOPEeTUYHUX ManeoreoAMHamiuHux no6yaos.
Came Ha UuUel Yac NpuNagaE eTan iHTEHCUBHUX
CNifNbHUX AOCNiAXeHb 3 reodi3nkamm i reonoramm
Monbuwi, Weeuii, HimeuunHu, Higepnangis, OaHii,
WoTnaHaii, ®iHnaHAiT, PyMyHIT Ta geaKuX iHWUX
KpaiH y pamkax npoekTiB GeoRift, EUROBRIDGE,
CELEBRATION 2000 MixHapoAHOI nporpamu
EUROPROBE €Bponencbkoro HaykoBoro ¢hoHay,
AKi BK/OYANU 06’€MHI i Aopori NofnboBi cemcmo-
METPUUHI CMOCTEepPEeXeHHs, Wo pobuTbca Tenep
HeyvacrTo.

Po60oTn 3a MidXHapogHMMK npoekTamu GeoRift,
EUROBRIDGE, CELEBRATION 2000 - ue Benukui ca-
MOCTINHUIA 610K pocnigxeHb. OKpiM MpoBefeHHs
JOPOrnxX CEeNCMOMETPUUYHUX MONbOBUX CROCTepe-
XeHb meTtogamy WARR, siki 3amiHUNM 6inbw paHHi
MeTOAU MUBUHHUX CeiicMiuHUX 30HayBaHb (I'C3),
BOHM cknaganuca 3: 1) 06pobku Ta iHTepnpeTauii
X pe3ynbTaTiB i3 3a/lyYeHHSAM HaNCyyaCHiWmnX Npo-
rPaMHUX KOMMMEKCiB; 2) WMPOKUX reonoro-reodi-
3UYHKX y3arafnbHeHb 3 Npo6aemM rMMO6MHHOI 6ynoBYU
Ta FEeOTEKTOHIKM MPaKTUUHO BCiX FeOTeKTOHIUHUX
perioHiB YKpaiHu. B 1i mexax npoknageHo 10 npo-
dinie WARR - EUROBRIDGE’97 (Thybo et al., 2003;
Grad et al, 2006), DOBRE-99 (Maystrenko et al.,
2003; Grad et al., 2003], DOBRE-2 (CrapocTeHKo v ap.,
2008; Tolkunov et al., 2011), PANCAKE (Starostenko
et al., 2013a), DOBRE-4 (Starostenko et al., 20136;
Janik et al., 2016), DOBRE-5 (Starostenko et al., 2015),
GEORIFT-2013 (Starostenko et al., 2018), RomUkrSeis

B.I. CrapocTeHko, O.b. FiHToB

(Starostenko et al,, 2020), TTZ-South (Janik et al.,
2022), SHIELD'21 (Starostenko et al., 2023). 3aranom
po60oTu 3a npoektamn GeoRift Ta EUROBRIDGE - ue
BE/IMKUA HAyKOBMIA Ta HAyKOBO-OPraHi3aLinHum
ycnix, AKUN, nopag 3 iHWKUMK poboTamu, 3MiLLHUB aB-
TOpUTET IHCTUTYTY reodhisukiu im. C.I. Cy660TiHa HAH
VKpaiHM Ik OAHOro 3 MNpoBiAHMX, BuUcokonpode-
CiIHUX Ta cyyacHUX reodisMuHmUX LEHTPIB EBpPONU.
3HauHa YaCTMHA pe3ynbTaTiB 3a LMMK HAMpsMamm
ony6nnKoBaHa B HANMPECTMKHIWNX MXHAPOLHMUX
(eBpoMelicbKnx) i aMepuUKaHCbKUX reoisnyHmx Ta
reosiIoriyHMX XXypHanax, a TakoX Yy MoHorpadisx,
BuAaHUX y Mapuxi i TOHZOHI.

AIK pe3ynbTat, y)Ke B Meplwomy ABAAUATUPIUYi
XXI cT. 6yno OTPUMAHO BENMKY KifbKiCTb reonoriu-
HUX i, 0CO6/MBO, reoi3aNUHNX JaHUX, L0 BKA3YIOTb
Ha HeobXigHiCTb Nepernagy moaenen reonoriyHoro
PO3BUTKY TepuTopii YKpaiHu i, BiAnoBigHO, HOBKX
nornagis Ha reonoro-reoisnyHi KpuTepii NoLwyKis
KOPUCHUX KOManuH.

MeTolo L€l CTaTTi € y3aranbHeHHs matepianis,
OTPUMAHWX Y pe3ynbTaTi BUKOHAHHS 03HAUEHMX A0-
CNigpKeHb, IX aHani3 i NigbuTTa NigcyMKiB 32 OCTaHHI
25 poKiB.

TeKTOHIYHM nogin TepuTopil AoCAiAKeHb, 3a
TeKTOHIUHOW KapTol YKpaiHu (TekToHiuHa..., 2007),
BK/OUaE: YKpaiHcbkni wut (YLL), AHinpoBcbko-o-
HeupKy 3anaauHy ([A3), niBaeHHO-3axigHy YacTUHY
BopoHe3bKoro KpucraniuHoro macusy (BM), Bonu-
Ho-Moginbcbky nauty (BMM) 3 enemeHtamm, wo i
cknapatotb (JbBiBCbKO-/TI06ANHCbKUIA Ta BOsIHELbK WA
naneo3oiicbki nporunm (NI716M), BonuHo-Moginbcbka
MOHOKniHanb (BMM), y Tomy uncni Mongoecbka Mo-
HoKniHanb (MM)), Mepeakapnatcbkuit nporud (MKI),
NiBaeHHOYKpaiHCbKy MOHOKAiHanb (MM), Kpum-
cbko-YopHomopcbkui perioH (puc. 1).

CyuacHi cencmiuHi gocnigKeHHs

Mpodhini 32 METoAMKOI LUMPOKOKYTHOTO BigbuTTa/
3anomnerHsa (WARR), BUKOHAHI B MeXax YKpaiHu Ta
CYyMiXKHUX perioHiB (aue. puc. 1), LO3BONNAN YTOU-
HWUTU MOMOXEHHA rpaHuLi Moxo, TOBTO MOTYXHICTb
3eMHOI KopW, a TaKOX 1T WUBUAKICHUIA po3pi3, y TOMY
unucni CTPYKTYPHI HEOAHOPIAHOCTI OKpeMMX mera-
6nokiB, igeHTUdiKauilo XxBunesoais, nepexigHux
30H MiX KOpPOIO Ta MaHTi€l0. byno gocnigxeHo rmu-
GUHHI TEKTOHIYHI 30HM Yy BEPXHIN YacTuHI nitocde-
pu (o rMM6UHM 50-75 KM), @ TaKoX YTOYHEHO no-
NOXEHHSA KOHTAKTHUX 30H MiX nanTamu Capmarieio,
@DeHHOCKaHZi€l0 Ta 3axiHOEBPOMENCbKOK nnaT-
dopmoto (3€M), cTpykTypy TpaHC'eBpOnencbKol
woBHOI 30HK (TELW3, abo, 3a nybnikauiamu espo-
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Pe3ynbTaTy BUBYEHHS 3€MHOI KOpW i MaHTil YKpaiHu y nepLuin uBepTi XXI CT. 32 reohisnuHuMM JaHNMn

Puc. 1. OCHOBHI TeKTOHiUHi perioHn Capmarii Ta il oToueHHs (TMHTOB, Mawkesny, 2010; OuepKu..., 2018) 3 LONOBHEHHAM: T - rpaHULA
CXiAHOEBPOMENCbKOro KpaToHy; 2 — rpaHunLi MiXX HaACTPYKTYPHUMU enemeHTamn CXigHOEBPOMNENCbKOro KpaToHy: MeHHOCKaHgi€lo,
Capmarieto Ta Bonro-Ypanieto, 3a (Bogdanova et al., 1996; TmHToB, Mawkesuy, 2010); 3 — HANPAMOK NafiHHA 30H 3UNEHYBAHHA cer-
MeHTiB CXigHOEBpPONecbKoro KpaToHy (Ha Bpi3Li); 4 — KOHTYpW perioHiB y mexax Capmartii: YL — YKpaiHCbKuii wnT, BM — BopoHe3b-
KU KpUCTaniuyHmin macus, 43 - IHinpoBcbKo-floHelbka 3anaanHa (AH6 — loH6ac), OMBIT — OCHULbKO-MUKALWEBUYCbKUIA BYKa-
HO-MNYTOHIYHMIA nosc, BN - BonuHo-MNoginbcbka nnuta (BMM - BonuHo-MNoginbebka, B Tomy yncii MM — MongoBcbka MOHOK/iHaI,
NNBN - NMo6nnHCcbKo-/bBiBCbKO-BosiHebKMIA nporuH, MKM - niBHiYHO-CXigHa yacTMHa MepefkapnaTcbkoro nporuty), TT3 - 30Ha
Tenccepe-TopHkBicTa, MYM - MNiBaeHHOYKpPAiHCbKa MOHOKMIHAMDb; 5 — KOHTYPU OKpeMux 3anaauH i rpabeHis y mexax Capmarii: BO3 -
BonnHo-OpaluaHcbka 3anaanHa, ONP — ocboBuid rpabeH [13; 6 — TpaHCperioHanbHi TEKTOHIUHI WBKU XepCOH-CMONEHCbK, [loHeLbK—
BpsHCbK Ta YKpaiHcbko-banTincbkui; 7 - npodini WARR; 8 — reotpaBepcu 'C3; 9 — po3nomu, wo o6MexyoTb BonnHo-OplaHCbky
3anaguHy, 3a (Bogdanova et al., 1996); 10 — KOHTYp YKpaiHu. Mlo3HaueHHs perioHis 3a mexxamu Capmartii: 3€M1 - 3axigHoeBponeiicbka
nnatopma, bBM — binopycbkuit macus, lMKIM - Nepegkapnatcbkuin nporuH, CM - Ckidcbka nnuta, 46 - Nobpymxa, MK — Tipcbkun
Kpum, 3K - 3axigHui KaBkas

Fig. 1. The main tectonic regions of Sarmatia and its surroundings, after (Gintov and Pashkevich, 2010; Essays..., 2018) with additions:
1 - boundary of the East European craton; 2 — boundaries between the supra-structural elements of the East European craton: Fen-
noscandia, Sarmatia, and Volga-Uralia according to (Bogdanova, 1996; Gintov, Pashkevich, 2010); 3 - direction of fall of joint zones of
segments of Eastern European craton (on the insert); 4 - contours of regions within Sarmatia: Ush - Ukrainian Shield, VM - Voronezh
Crystalline Massif, DDD - Dnipro-Donetsk Depression (Dnb - Donbas), OMVP - Osnitsko-Mykashevych volcanic-plutonic belt, VPP -
Volyno-Podilsk Plate (VPM - Volyno-Podilsk, including MM - Moldavian monocline, LLBP - Lublin-Lviv-Boyanets belt, PCP - northeast-
ern part of the Fore-Carpathian trough), TTZ - Teisser-Tornquist zone, SUM - South Ukrainian monocline; 5 - contours of individual
depressions and grabens within Sarmatia: VOD - Volyn-Orshan depression, OGR - axial graben of the DDD; 6 — Kherson-Smolensk,
Donetsk-Bryansk, and Ukrainian-Baltic transregional tectonic sutures; 7 - WARR profiles; 8 - geotraverses of the DSS; 9 - faults that
limit the Volyn-Orshan depression, according to (Bogdanova, 1996); 10 - Outline of Ukraine. Letter designations of regions outside Sar-
matia: 3€M - Western European Platform, BM - Belorussian massif, PKP — Precarpathian massif, SP — Scythian plate, Db — Dobrudzha,
MC - Mountainous Crimea, WC — Western Caucasus

NencbKuUx ocnigHuKiB, TT3 - 30HU Terccenpe-Top- Ans npuknagy HaBegemo oguH 3 10 npodinis
HKBIiCTa). LUMPOKOKYTHA CeNCMiKa 3 peecTpaLlieto Ak WARR (Thybo et al., 2003), npoknageHux Ha Tepu-
BiA6UTUX, TaK | 3aNIOM/TEHUX CENCMIUYHUX XBU/b BU- Topil YKpaiuu, — npodinb EUROBRIDGE’97 (puc. 2),
ABMNACA HAZIVHUM | 4OCUTb TOUHUM IHCTPYMEHTOM KOTpUii nepetuHae NMpun’aTcbKuii nporuH (y mexax
BUPILIEHHA LbOT0 3aBAaHHA. Binapyci) Ta YL (aus. puc. 1).

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers
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Puc. 2. IBoBMMipHa MOAENb LUBUAKOCTi
P-xBunb no npodinto EUROBRIDGE'97
(Thybo et al.,, 2003): a - getani Bepx-
HbOI Kopu; b — moBHa niTocthepHa
mogenb. TOBCTi YOpHi NiHiT — OCHOBHI
WBMAKICHI rpaHuui. Binbueau y maHTii
06MeXeHUn nuwe BiAGUTTAMU, TOMY
WBWAKICTb NI, HUM HeBigoma. TOHKi
NiHiT — ue i30MiHil WBNAKOCTI 3i 3Ha-
ueHHsamu (Kkm/c), HaBegeHUMU B 6innx
NPAMOKYTHUKaxX. CTPiNKM MOKasyTb
NOMIOXXEHHS NYHKTIB BUBYXY

Fig. 2. Two-dimensional model of
P-wave velocity based on the EURO-
BRIDGE’97 profile (Thybo et al., 2003:
a - details of the upper crust; b - full
lithospheric model. Thick black lines
represent the main velocity bound-
aries. The reflector in the mantle is
limited to reflections only, so the ve-
locity below it is unknown. Thin lines
represent velocity isolines with values
(km/s) shown in white rectangles. Ar-
rows indicate the positions of the ex-
plosion points

Puc. 3. Cxema penbedy noBepxHi Moxo
B MeXax TepuTopii YkpaiHu, 3a AaHu-
mu WARR: 1 - KOHTYp TepuTopii Ykpa-
HM; 2 - mexi Capmarii; 3 - npodini
WARR; 4 - i3ornuéunu (km) posginy
Moxo, KpankoBi i30MiHii — 3g0ragHi;
5 — 0CcboBa NiHiA TT3; 6 — ginaHka TT3,
e rmMU6uHN Moxo HabnMmxaTbca [0
49 Kkm. Ha Bpi3Li — cxema Moxo 2018-
2021 pp.

Fig. 3. Scheme of Moho surface relief
within the territory of Ukraine, accord-
ing to WARR: 7 - outline of Ukraine;
2 - borders of Sarmatia; 3 - WARR pro-
files; 4 - isodepths of the Moho sec-
tion, dotted isolines are assumed; 5 -
axial line of the TTZ; 6 — section of the
TTZ where the Moho depths approach
49 km. The inset shows the 2018-2021
Moho scheme

3a martepianamu npodinis WARR, wsmuakicHa
CTPYKTYpa KpuUctaniuHoi kopu YL, xapaKTepusyeTb-
€Sl B OCHOBHOMY NOCTYNOBWM 3pOCTaHHAM Vp Bif
5,4-6,15 KM/c 6ins feHHoT NoBepxHi A0 6,6-7,6 KM/cC
no6nusy nosepxHi Moxo. 3a cepefHiMK WBUAKIC-
HUMUM XapaKTepucTukamm kopa YL noginserbca Ha
Tpu wapu: BepxHin (5,8-6,3 kKm/c), cepeaHii (6,3-
6,7 KM/C), HUXKHIN (6,7-7,4 km/c). CepeaHa NOTYX-
HICTb 3@MHOI KOPW CTAHOBUTb 40—45 KM, O HA 5 KM
MeHLe Big cTapux gaHux Mc3.

3a paHumun WARR aBTopamu nobygosaHa Cxe-
Ma penbedy nosepxHi Moxo (puc. 3). Ua cxema
MeHLW AeTanbHa, HiX nmonepegHi aHanorivHi cxe-
mu, nobyanosaHi 3a gaHumu IC3 (Connory6, 1986;
Ouepku..., 2018; MakapeHKo, 2021), ane 6inbL
TOYHa WOA0 MUOUH | WBMAKOCTEN. TMNBGUHN [0
Moxo maixe cKpi3b meHwWwi 50 kM i gocaratoTb
LLbOTrO 3HAYEHHA NULWE B KiNbOBUAHMX NPOTMHAX
Moxo Ha npodinax PANCAKE i RomUkrSeis. Po3-
nin Moxo Ha npodinsx WARR 6inbw BupasHui,
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Puc. 4. BepTuKanbHi WUPOTHWUM i LOBFOTHUN NEPETUHN TPUBUMIp-
HOI P-iBUAKICHOT Mogeni MaHTii YKpaiHm B30OBX 47° nH. w. (a) i 27°
cx. 4. (b) (FiHTOB Ta iH., 2022). BepTukanbHuii (km)/ropmsoHTanbHmii
(wmvpoTw | fOBrOTM) MacwWTaby NPUBNU3HO: 1x1 — BEPXHiil PUCYHOK
i 1%2 — HWKHIN. 3eNeHUMUN NPAMOKYTHMKAMM Noka3aHo TT3, uepso-
HUMM CTPINKaMu — MOYATOK 3aHYpPEHHA cneby y BEPXHIO MaHTilo,
KOBTUM — WIBMAKICHI rpaHuLi MiX nigsuileHnmm (BigTiHKM 6nakut-
HOro) i noHMxeHnMK (BiATIHKM uepBOHOTO) WBKAKoCTAMY (HYNbO-
Bi i30NiHiT)

Fig. 4. Vertical latitudinal and longitudinal cross-sections of the
three-dimensional P-velocity model of the Ukraine mantle along
47xN (a) and 27xE (b) (Gintov et al., 2022). Vertical (km)/horizontal
(latitude and longitude) scales are approximately: 1x1 for the upper
figure and 1x2 for the lower one. The green rectangles show the
TTZ, the red arrows indicate the beginning of the slab's immersion
in the upper mantle, the yellow lines show the velocity boundaries
between the increased (shades of blue) and decreased (shades of
red) velocities (zero isolines)

TOMY WO nepexif Big HUXHbOT KOPW A0 MAHTIl TyT
6inblWw pi3kMn (3a cepeaHiMU 3HAUYEHHAMU CTy-
NiHb Vp Ha Moxo cTaHOBMUTb 1,25 Km/c), Toai fK
Ha reoTpaBepcax 'C3 BiH cnabkiwui (cTyniHb Ha
Moxo carae 0,95 km/c).

YTOUHEHO niBAeHHO-3axigHy mexy CEK y 30Hi
nepexofy Ao 3€M (3oHu TT3), AKka 3aBxau 6yna
cnipHoto. Moka3aHo, WO LA MeXa KOHTPOMIOETb-
ca lMepeakapnaTCbKUM FMUOGUHHUM PO3/IOMOM,
AKUNA 3'€QHYE HAWrMUOGIY TOUKY KibOBUAHOMO
nporuHy Moxo i3 CTyniHHIO amnniTyao 6nusb-
KO 5 KM y MOBepXHi KpuctaniuHoro pyHaameH-
TY i BUXOAUTb Ha AEHHY NOBEPXHIO B MeXax Cy-
yacHoro MepeakapnaTcbkoro NPoruHy. 3oHi TT3,
AKa Mae WupuHy Ao 150-200 km (Ha puc. 3 BoHa
3alimae nnouy MiX i3oniHiamn 45 km), Bignosi-
fae MNigkapnaTtcbKUn Tpor rMmbuHo Ao 20 KM,
3anoBHEHUN Nasneo-mMe30-KanHO30MCbKUMU Bif-
Knagamu i nogpi6bHeHO KPUCTaNivyHOW KOpOolo,
AKNIA UiTKO (PikcyeTbca Ha npodinax PANCAKE
i RomUkrSeis.

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

OZHMM 3 TONTOBHUX JOCATHEHb AocnigXeHb C3
Ta WARR € BCTaHOBNEeHHA UMMM MeToAamMu Mo-
XUINX Ta AICTPUYHUX BIAOUBHUX i 3aN10MIEHUX
niHeameHTIB, AIKi NepeTUHaKTb KOpY i 3arnunénto-
I0TbCS B BEPXHIO MaHTilo abo cnocTepiraloTbes
nig Moxo, He mepeTuHatwoun kopy (aus. puc. 2).
3a gaHuUmMuM cercMoToMOrpadiuHmx AocnifixeHb
meTofoM TeWlopoBOro HabMMXEHHS, BUKOHa-
HUX B IHCTUTYTI reodisuku HAH Ykpainm (Geyko,
2004; leiiko 1 ap., 2006), Taki NiHEAMEHTU MOXYTb
3arnnM6noBaTMCA B MaHTilO HA 600 KM i rnubLe.
B po6oTax (TuHTOB U Ap., 2014; MMHTOB, 2019; MiH-
TOB Ta iH., 2022) reoNoriyHO NPOiHTEPNPETOBaAHO
matepianu cencmortomorpaddii i3 3anyyeHHaM
JaHNX naneoreoAuHamiuHux i naneoreorpadiu-
HUX PEKOHCTPYKLiN. MoKa3aHo, WO BCTAaHOBNe-
Hi Yy BEPXHill MaAHTIT NiCTPUUHi NiHeameHTU dik-
CYIOTb MOBEPXHi HAXMNEeHUX WapiB MOTYXHICTIO
150-200 KM i npoTsKHicTo 250-1100 KM Ta Bijg-
nosigaloTb AinaHkam nitocdepHux nnut (cne-
6am), AKi 3aHyploBanucb B acteHocepy B pi3Hi
NMPOMDXKKU Yacy MOYMHAKUM 3 KiHLS Heoapxelo.
MPaKTUUHO CKPi3b MOYaTOK LMX Cy6AYKLiNnHUX
cnebiB 6ins NoBepxHi 36iraeTbcs 3 Bigomumuy a6o
TaKMMMU, O NPUNYCKAOTbCA 3a reoNoriuHuMuy a-
HUMU, CYTYPHUMM 30HAMMU.

Mpuknag BepTUKANIbHUX NEPeTUHIB MaHTIl 3i
cnebamu, ki nepeTuHarTb niHito TT3 i yTBOpU-
nuca B OpAOBUKY-CMNYpPi UM nepmo-Tpiaci nig uac
thopMyBaHHA [OaBHiIX KOMMEKCiB, HAaBeAEHO Ha
puc. 4. I30niHiT HAa nepeTuHax NpoBefeHo 3a hop-
mynot 6 =Vp -Vp__ (Vp, . — pedepeHTHa Moaenb
no3goBXHix xaunb €spasii (Geyko, 2004)), Aki go-
6pe BUCBITAOOTbL LWBWAKICHI aHOManii no3gos-
XHIX XBUNb Y MaHTii. LUupoTHuin cne6 (WE 47.00)
NPOTAXHICTIO 1100 KM 3arnu6/I0ETbCA B MAHTIlO
Ha 310 KM, a A0BroTHuMA (SN 27.00) NPOTAXKHICTIO
700 KM - Ha 405 km Big Capmatii nig TT3 i 3€n.

Ha iHwwux cencmotomorpadiuHnx nepeTuHax
(SN 15.00-17.00, 25.00-30.00, 35.00-39.00; WE 44.00-
46.00, 52.00-53.00) 3adiikcoBaHO cnebu, AKi Bifo-
H6paxatoTb cyb6ayKuito GeHHOCKaHAIT nifg ManbyTHI
TT3 i 3€M, MdeHHockaHAiT Ta Bonro-Ypanii nig Cap-
mMaTilo y paHHbOMy npoTepo3oi, Big 3€M nig TT3
y Me30-KanHo30I.

IHWi reodpisanuHi meToam

TekTOHOGiI3UUHUMKM gocnimkeHHamu YU, nosepe-
HO Cy6ropM3oHTaNbHO-3CYBHY Npupoay 6inbluocTi
PO3/OMIB WWNUTA, B TOMY UMC/li PO3/TOMIB Yy MeXax
WwoBHUX 30H (MMHTOB, Mawkesuy, 2010; Ouepku...,
2018). Lie cBiguuTb Npo CnpaBeanuBicTb MNAMTO-



TEKTOHIYHOT igel woao po3BuTKy YL y Heoap-
Xel—-paHHbOMY MpPOTepo30i. BapTo 3a3HaunTu, Wo
AKMMM 6 MexaHi3MaMW He HaMaraTUcCs MOACHUTU
6ynoBy Ta icTopito po3BuTKY YL, 0AHMM i3 BU3Ha-
yanbHUX (aKTOPiB LbOro Po3BUTKY 6ynu Benuki
ropu3oHTaNbHi 3cyBU 610KIB NniTochepu B3OOBX
NPOTAXXHUX 30H PO3JIOMIB, AIKi BMXOAATb AANIeKo
3a MeXi Wu1Ta, Ta NONA TaHreHLiaNbHUX TeKTOHIY-
HUX Hanpyr.

reotepmiuna (Kytac, 2018, c. 23) i ryctuHHa (Ma-
KapeHKo, 2021) mofeni 3eMHOT Kopu YKpaiHu noby-
Jl0OBaHi 3 BMKOPUCTAHHAM CEMCMIUHUX MaTepianis
y300BX reoTpaBepciB C3, cyyacHUX CEMCMIYHUX
pocnipkeHb metogamu WARR, KoMnieKcy reonoriu-
HUX, NeTPOodi3NUHUX JAHUX i pO3paxoBaHi 3a 4O-
MOMOTrOl0 KOMMIEKCY aBTOMATM30BaHOI iHTepnpe-
Tauii noteHuinHMx nonise GMT-Auto (CTapocTeHKo
v ap., 2015). leoTepMiuHe MOZe/NOBaHHSA BK/OYAIO
nobynoBy Mofenen po3noginy pagioreHHUx mxe-

B.I. CrapocTeHko, O.b. FiHToB

pen Tenna Ta TennogisnyHUX napameTpiB nopig
Ha OCHOBi CTBOpPEHHSI MOAeni reofloriyHoro cepe-
[LOBULLA, OLiHKY KOPOBOI Ta MAHTINHOI CKNagoBuX
TEMN/I0BOro NOTOKY, PO3PaxyHOK Cy4acHOro po3no-
[iny TennoBMX NOTOKIB | TeMnepaTyp y 3eMHill Kopi.
B pe3synbTaTi 6ynn nobygoBaHi reoTepmiuHi mogeni
3eMHOI Kopu YKpaiHuW, fiKi, 30Kpema, BKa3yloTb Ha
MaclWTabHi ropu3oHTaNbHI PyXu — HacyBu Ta Nigcy-
BY — 6/10KiB Kopu YL Ta iHWKX perioHiB.

3a rpaBiTaliiHUMN AAHUMU Y NPUAHATOMY, 3a-
3BMUYAN, TPULLAPOBOMY NOAiNi 3eMHoI Kopu obuunc-
NeHi NOTY)KHOCTi YMOBHO BUAiINEHUX «TPAHITHOrOY,
«iopuTOBOrOY», «6a3anbTOBOro» LIAPIB, AKi Bigno-
BifalOTb BEPXHil, cepedHin i HYXHIN Kopi npodinis
WARR. OTpMMaHa rycTMHHa HeOA4HOPIAHICTb cAyry-
Basia OCHOBOW A5 NO6YA0BU TPUBUMIPHOI CXeMU
MPOrHO3HOIO CKNagy 3eMHoi kopu (puc. 5) i cxemu
posnoainy ryctTuHu B 06¢A3i 3eMHOT Kopu YKpaiHu
Ta CYMDXXHUX perioHis.

Puc. 5. Tunisawis 3eMHOI KOpK NNaThOPMHOT YaCTUHN YKPaiHM 3a CNiBBigHOLWEHHAM 1T rofoBHUX wapis (MakapeHko, 2021): 1- rpaHuus A03;
2 - KOHTYp YLL; 3 - nAyToHM rabpo-aHopTO3uT-panakisi: KopocteHcbkuin (Kp), KopcyHb-HoBomupropoacbkuin (K-H); 4 — Mixmera6nokosi
30HU po3nomiB YLU; 5 — TpaHCperioHanbHi TEKTOHIYHI WBK: X-C — XepcoH-CMOneHcbK, [J-bp — [oHeubk-BpsHcbk. Merabnoku YL: B - Bo-
NUHCbKMIA; 110 — MoAinbCbKuiA; P — POCUHCbKMIA; B3 — By3bKui; IH — IHrynbcbkuig; Co — CepegHbonpuaHinpoBCcbKuiz; Mp — MprnasoBCbKUM.
LoBHi 30HM: W3 - f0NOBaHIBCbKa; I-KWw3 - IHryneubko-KpnBopisbka; O-Mws - OpixoBo-Masnorpaacbka. (0N0BHI cermeHTy B Mexax A3:
UH — YepHiriBcbkui, /1x — JIoxBULbKMiA, I3 - 13tomcbkuia, 16 — JoH6acbknit. MigTunm 6a3anbToigHOro TUNy Kopy 3 BMICTOM 6a3anbTy: nigtun
1-40-70 % (a), nigTvn 2 - 70-90 % (6), nigTun 3 - 100 % (8). LITPMXOBKOO MOKA3AHO TUM KOPW, IKUN XaPAKTePU3YETbCA MPUCYTHICTIO B PO3pi3i
«6a3anbTOBOrO» | «rPAHITHOrO» Wapis (Mpy BiACYyTHOCTI a60 Ay)Ke Maniit MOTYXHOCTI «4iopuToBOro»). Mogi6HUN TN KOPW NPUTAMAHHKR
IHrynbcbkomy mera6noky YL Ta niBHiuHin 60pTOBIN 30Hi A3

Fig. 5. Typification of the earth’s crust of the platform part of Ukraine by the ratio of its main layers (Makarenko, 2021): 1- boundary of the DDZ;
2 - contour of the Ukrainian Shield; 3 - gabbro-anorthosite-rapakivi plutons: Korosten (Kr), Korsun-Novomyrgorod (K-N); 4 — intermegablock
fault zones of the Ukrainian Shield; 5 - transregional tectonic seams: Kh-S — Kherson-Smolensk, D-Br — Donetsk-Bryansk. Ukrainian Shield
megablocks: V- Volyn’; Pd - Podillya; R - Ros'; Bz - Buzk; In — Ingulsk; MD — Middle Dnieper; Pr— Priazov. Suture zones: Gsz — Holovanivsk; I-Ksz -
Ingulets-Kryviy Rig; O-Psz — Orikhovo-Pavlograd. The main segments within the DDZ: Chn - Chernigiv, Lh — Lokhvytsia, Iz - Izium, Db — Donbas.
Subtypes of basaltic crustal type with basalt content: subtype 1-40-70 % (a), subtype 2 - 70-90 % (6), subtype 3 - 100 % (8). Hatching indicates
the crustal type which is characterised by the presence of "basalt" and "granite" layers in the section (with the absence or very small thickness
of "diorite"). A similar crustal type is inherent in the Ingul megablock of the Ukrainian Shield and the northern side zone of the DDD
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FeoTepMiyHa i ryCTUHHA mopeni AOMNOBHIOTb
CeNcmiyHi gaHi Ha nnowax, ge npodini WARR
BiACYTHI.

reoismuHi — cencmiyHi Ta rpaBiMETPUYUHi —
[laHi He NigTBEpPAXYIOTb NOMNALIB Ha HASABHICTb
y OA3 pudencbkoro rpabeHy 3a aHaNOrI€W 3 iH-
wummn asnakoreHamu CEK. Mpodinsmu WARR
DOBRE-1999-2001 Ta GeoRift-13 (Maystrenko et
al., 2003; Starostenko et al., 2018) gocTemeHHO
BCTAHOB/EHO, WO MiJ AEBOHCbKUMM BigKnagamu
ocboBoro pudTy AA3 3anaratoTb OCHOBHi-YMb-
TPAOCHOBHI MOPOAU OKEaHIYHOro TUMY, a He pu-
thencbkiocapn, sk nepegbavanocs paHiwe. NMoka-
3aHoO, Wo HanbinbWw NpaBaonoai6HOK MoXe 6yTH
pudTOoreHHo-reoAnHaMiuHa rinoTesa yTBOPEHHSA
A03, Aka BUXOAUTb 3 NPOLEeCY iCHYBAHHA OKeaHy
ManeoTteTnc i 06'efHaHHA B KapboHi-Tpiaci BHac-
nigok cy6ayKuii—Konisii KOHTUHEHTIB JlaBpycii
Ta loHABaHU. PuchToreHHa i naneoreofnHamivHa
rinotesu ytsopeHHs A3 He npoTupiyaTb, a A0-
MOBHIOIOTb OA4HA OAHY, MAalOuM 3a aHANOrn geski
CyYacHi aBlakoreHun, HaNpuKnNag, AGeHCcbKun.

feomarHiTHUMKU gocnigxeHHamn XXI cT. nig-
TBEPAKEHO CcemumerabnokoBy CTpykTypy VYL,
po3p061€eHO reomarHiTHy Mogenb 3eMHOT KOpK
i BUAiNeHo Merabnokun 3 HafABHICTIO B cepeaHin
Ta HWXKHIN KOpi perioHanbHUX MarHiTHUX Jxepen
a60 ix BiacyTHicTio. MobyaoBaHO CyyacHy KapTy
QHOMASIbHOrO MArHiTHOro nons YKpaiHu Ha ocC-
HOBi HAa3eMHUX i AePOMArHITHUX 3MOMOK MacCll-
Ta6iB 1:50 000 - 1:10 000 (Opntok u ap., 2015).

FreoeneKTpuYHUMM JOCNIMKEHHAMMU, AKi
y XXI CT. BUKOHAHO meTogamu nobyaosu ABO-
i TPUBUMIpHUX Mopgenen pPO3NOAINY enekTpuy-
HOTrO OMOpYy 3a eKCNepUMeHTaNIbHUMU JaHUMU
MT3 i MBI, noBegeHO iCHyYBaHHS B 3e€MHIil Kopi
Ta BEPXHiN MaHTIi YKpaiHM UMCNEeHHUX aHOMa-

ni BMCOKOI enekTponpoBigHocTi. Wi aHomanii
KOHTPONIOOTbCA 30HaAMU TAMBUHHUX PO3MOMIB
i NoB’A3aHi 3 AiNAHKamuy, 36araueHuMu pyaHUMN
KOMMOHeHTamu i rpacitom abo 30HaMM NMPOHUK-
HeHHA dnoinis i ByrnesoaHis (Bypaxosuu u ap.,
2015; JlorsuHos, Tapacos, 2019.

BucHOBKMU

TaKuM UMHOM, ofiep)KaHi y nepwin usepTi XXI CT.
reodisanuHi Ta reosioriyHi AaHi He 3anuMwWaTb
CYMHIBIB y TOMYy, WO reonoriyHuii po3BUTOK
Capmarii, B TOMy uucni nnatopmHOT TepuTo-
pil YKpaiHu, Big Heoapxew A0 Cy4yacCHOCTI Big-
6yBaBCA 3a reoAWHaMiYHUMMK 3aKOHaAMWU NAu-
TOBOI-NNIOMOBOT TEKTOHIKM, AKUM aBTOpU He
6avaTb CepNO3HOT anbTepHaTuBu. Lle BKasye Ha
Heob6XigHICTb Nepernaagy moaenen reonoriyHoro
pPO3BUTKY TepuTopii YKpaiHu i, BignoBigHO, HO-
BUX NOMMAAiB Ha reonoro-reodisuuHi kKputepii
MOLWYKiB KOPUCHUX KOMauH.

Po6oma sukoHaHa 3a 0CHOBHUM Npiopumem-
HUM memMamuyHuM Hanpsamom BiddineHHs Hayk
npo 3emio 1.5.2.1. «BusuyeHHs 2nubUHHOT 6ydosu
nimocgepu memooamu 2eopi3uku 3 Memoio no-
WYKY KOPUCHUX KonanuH», 3ameepdxxeHum [1o-
cmaHoseoto lpe3udii HAH Ykpainu eid 10.01.2024
Ne 8 i MocmaHosoto KabiHemy MiHicmpie Ykpai-
HU 8i0 30.04.2024 p. N° 476.

Aemopu xouymb 0co6/1U80 8i03HAYUMU MO/IbCbKY
2pyny guyeHux — M. I'pada, T. AHika, B Uy6y, M. Cpbo-
ay, A. l'ymepxa, 1. OnekcaHdposcbkoeo, [. Boliyu-
Ka, A. TyWuHCbK020, KOmpi 6panau akmMueHy y4yacmso
Y BUKOHAHHI Cy4acHUX celicMiyHUX 00CnideHb me-
pumopii YkpaiHu 3a memoodukoto WARR. Mu 0sky-
€MO GHOHIMHUM peyeH3eHmam 3a KomeHmapi, ki
d0Mnomo21u NoKpawumu Hawy cmammio.

Y po60Ti roNnoBHY yBary CKOHLLEHTPOBAHO Ha JOCNIMKEHHAX noyaTky XXI CT., iKi 3po6unu CyTTEBMIA BHECOK Y Nepernag fesknx
MUTaHb WOAO0 re0ANHAMIUHUX MPOLLECiB Ta 3'ACYBAHHA TEKTOHIKM | MU6MHHOT 6ynoBU TepuTopii YKpaiHu. OCHOBHUM reod)isuny-
HUM METOAOM € FMU6NHHE CeiCMiuHe 30HAYBAHHA 3eMHOT KOPU | MaHTii B MogNiKaLiT LLMPOKOKYTHOrO BiA6MTTA/3an0MNEHHS,
sIKe BUKOHAHO B YKPaiHi Mi)XHApOAHUM KONeKTUBOM reodi3unkis i reonoris Ha 6a3i IHCTuTyTy reodisukm im. C.I. Cy660TiHa HAH
YKpaiHu 3a yyacTio cnewianictiB YKpaiHu Ta 6araTbox KpaiH €Bponu. MMU6UHHE celcmiuHe 30HAYBaHHA CynpOBOAXYBanocs
no6yA0BOI0 TYCTUHHUX, FTEOMArHITHUX, Fe0TePMiYHUX, FE0ENEKTPUUYHMUX, TEKTOHO(I3UUHUX, cencMoToMOrpadiuHux mogenei
KOPW i MaHTIi, @ TAKOX [OMNOBHIOBANOCA MaTepianamu reonoriyHoro 3ainMaHHA Ta BU3HAYEHHS i30TOMHOrO BiKy FipCbKMX No-
pia. PoO3rnaHyTO pPO310MHO-MerabnoKoBy CTPYKTYpy YKpPAiHCbKOro wuTa i nmowaposy 6yaoBY MOro Kopu, rmubuHHy 6ynoBy
i noxomkeHHsA [AHINPOBCbKO-[OHELbKOT 3anaanHmu, BonnHo-MoainbCcbKoi NAUTK, TpaHC'€BPONENCbKOI WWOBHOI 30HM Ta iHLWMNX
reocTpykTyp. MU6UHHUMM CENCMIYHMMUN 30HAYBAHHAMU i NPODINAMU WMPOKOKYTHOTO Bif6GUTTS/3aN0MNEHHS BCTAHOBMEHO
NICTPUYHI 30HU PO3N1OMIB, KOTPi, BUMOMOXYOUNCD, 3aHYPIOIOTHCA B MaHTit0. TEKTOHO(IZUUHUMU JOCNIAKEHHSMU BCTAHOBEHO
cy6ropn3oHTanbHi pyxm B3A0BX PO3/IOMiB, @ TAKOX NONS rOPM30HTaNbHUX HAMPYT, O OXOMN/I0ITb 3eMHY KOPY perioHiB YKpa-
THU. Ui gaHi BKa3yoTb Ha Te, WO NOYMHAOUM 3 Heoapxet YKPATHCbKMIA WNUT PO3BMUBABCA 32 MeXaHi3MamMu NANTOBO-NIOMOBOT
TEKTOHIKMW. BifHOCHO puhT-CMHEKNi3N [HINPOBCbKO-[OHELbKOT 3anafMHN 3p061eHO0 BUCHOBOK, WO Han6inbw npaBaonogi6-
HOl MOXe 6yTuU puToreHHO-reoAMHaMiuHa rinoTesa il yTBOPEHHS, KA BUXOAUTb 3 MpoLecy iCHYBaHHS okeaHy lManeoteTuc
i 06’eHaHHA B Kapb6OHI-Tpiaci BHACNIAOK Cy6AYKLiT-KONi3iT KOHTUHEHTIB JlaBpycii Ta foHABaHW. Mpodinamu Dobre-1999-2001
Ta GeoRift-13 BCTaHOBNEHO, WO Ni AEBOHCbKMMU BifKNaAamMu oCboBOro pugTy 3anaguHu 3ansraloTb OCHOBHi—YNbTPAOCHOBHI
NOpPOAMN OKEaHIYHOro TUMy, a He pudencbKi ocaam, Ak BBAXanocs paHiwe
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Monogi ni3HbONaneonpoTepo3oncChKi
(1800-1700 mMnH poKiB) Bikn MOHaLMTIB
Ta LUPKOHIB Yy nopogax IHICTPOBCbKO-
By3bKOro panoHy YKpaiHCbKOro WuTa
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The Young Late Palaeoproterozoic (1800-1700 MA) ages of monazite and
zircon in rocks of the Dniester-Bouh region of the Ukrainian Shield

L.M. Stepanyuk™, LV. Shumlyanskyy'3, Bartosz Budzyn?, Jifi Slama*, T.l. Dovbush’, 0.B. Vysotskyy'

TM.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of the NAS of Ukraine, Kyiv,
Ukraine; 2 Institute of Geological Sciences, the Polish Academy of Sciences, Research Centre in Krakow,
Krakow, Poland; 3 Curtin University, Pert, Australia; “ Institute of Geology, the Czech Academy of Sciences,
Prague, Czech Republic

The results of U-Pb isotope dating (TIMS and LA-ICP MS-method) of monazite from pyroxene-bear-
ing granitoids of the Dniester-Bouh region of the Ukrainian Shield are discussed in the paper. The
results of the TIMS dating of the multigrain fractions do not correspond to the Wetherill model.
The dating of the individual grains by applying the LA-ICP-MS method yielded both ancient (over
2.0 Ga) and young (1.7-1.8 Ga) ages. The young dates may be caused by either the gradual cooling
of rocks after high-grade metamorphism, or, more likely, by the reheating caused by the forma-
tion of a large igneous province at 1.80-1.75 Ga, represented by numerous mafic dyke swarms,
two gabbro-anorthosite-rapakivi granite massifs in the Volyn and Inhul regions of the Ukrainian
Shield (Korosten and Korsun-Novomyrhorod, respectively) and ultramafic, alkaline and felsic
rocks in the Azov region. Tectono-magmatic activation, in addition to reheating, was accompanied
by the penetration of fluids in zones of tectonic deformations. This could have caused the reju-
venation of the age of monazite and zircon crystals. The irregularity of the fluid penetration can
explain the presence of both old and young monazite and zircon crystals in a single sample, and
the absence of young crystals of these minerals in rocks collected in other parts of the Ukrainian
Shield. It is possible that both factors had a combined effect.
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Bctyn

MOHAUMT pa3oM i3 LMPKOHOM HaNEXWUTb A0 Mi-
HepaniB-reoXpoHOMeTpiB, AKi HecyTb iHopma-
Lito Npo HambinbWw BUCOKOTEMNepaTypHi eTanu
PO3BUTKY MarmMaTUUHUX i MeTamopdiuHuMx no-
pia. 3rigHo i3 paHumm (Cherniak et al., 2004),
TemnepaTtypa 3akputta U-Pb i3oTtonHoi cucte-
MU B MOHauuMTax nepeb6inbluye 900 °C, wWo BUlle
TemnepaTypyu MarmaTUuyHOI Kpuctanisauii rpaHi-
ToiAiB abo X TemnepaTypu meTamopdizmy, sika
MOXe A0CATraTUCA B 3BUYANHUX KOPOBUX YMOBAX.
OTXe, BiKk MOHALUTY Ma€ Bifo6paxaTn HanbinbL
BUCOKOTEMNEPATYPHUIN eTan eBOMoLil KUCIuX
MarmMaTMyHMX Ta MeTamopdiuHux nopig i mae
HabnumKaTnuca A0 BiKy LUPKOHY. MOHALMT TakoX
3HAQUHOI MipOI0, HIXK LUPKOH, MOXe 3a3HaBaTi
3MiH nig yac dnwigHoro snnusy (Broska, Siman,
1998; Seydoux-Guillaume et al., 2012), wo pobuThb
MOro 4YyTNUBUM iHAWKATOPOM METACOMATUUHUX
npouecis.

Jlesiki3 nocnigHukis (Spear, Pyle,2002; Williams
etal.2007; Taylor et al., 2016; Grand’Homme et al.,
2016) BKa3yoTb Ha Te, L0 3a TPMBANoOro nepeby-
BaHHSA FipCbKOl MOpPoOAK B YMOBAX rpaHyniToBol
thauii metamopizmy moxnuea Kpuctanizauis
JeKiNIbKOX reHepauin mMoHauuTty Ta/ab6o nepe-
KpucTanisauis 3a MexaHi3aMOM pO3UYUHEHHSA-Ne-
peBigKknaaeHHs, Aki 6yayTb Bigo6pakatu pisHi
noaii. TakoX He BUKNOUEHOW € yacTkosa (abo
i NOBHA) BTpaTa PaflioreHHOro CBUHLIO, AK Le
HepigKo CnocTepiraeTbCa B LLUPKOHI, He3BaXalo-
UM Ha BMCOKY TemMnepaTtypy 3aKpUTTHA i30TOMHOT
cmcTtemun. 30Kpema, LMPKOHMU i3 BUCOKOMETaMop-
thizoBaHMx nopoaHux acouiauin CepeaHboro
Mo6YXKS XapaKTepu3yTbCsA 3HAUHUM gianaso-
HOM BiKiB KpucTanisauii, AKMN MoOXe onyckaTucs
[0 6nn3bko 1800 mnH pokiB. OKpim Toro, B pe-
3ynbTaTi AaTyBaHHA MYNbTU3E€PHOBUX HABAaXOK
MOHAUWUTY i3 eHAep6iTy, PO3KPUTOro Kap'epom
Ko3auui Ap, OTPMMAHO UYNC/OBi 3HAUEHHS BiKY
3a i30TONHMM BigHOWeEHHAM 27Pb/2°Pb, aKi Ba-
pitotoTb BiA 1894 0o 1794 mnH pokiB (CTenaHiok,
2024).

Hamy 6yno fOCnigKeHO MOHALWUTM 3 TPaHITOI-
AiB Mo6yXoKks 3 MeTOK BU3HAUEHHS Jacy ix dop-
MyBaHHA. B xoai gocnigkeHHa 6yno BUABNEHO, 10
MOHALMTU 3 LKUX NOPiJ XapaKTepusyrwTbCs WNPO-
KMMU Bapialismn Mo3ipHUX BiKiB KpucTanisawii.
O6roBOpPEHHI0 MPUYNH LKUX Bapialin i npuceaue-
Ha AaHa cTaTTA.

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers
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3 MeTol BU3HAUYEHHS uyacy (hOpPMyBaHHS rpaHi-
ToiAiB MO6GYX KA YpaH-CBUHLEBUM i30TOMHUM Me-
Togom (TIMS) 6ynu naToBaHi MynbTU3epHOBI Ha-
BaXKM KPUCTaniB MoHauuty i3 eHaepbity (npoba
BM-10-1), po3kputoro CabapiBCbKUM Kap'epom, Ta i3
6ioTUT-rpaHaToBoro ruency (BiHHMuUuTY, 3a (Kacba-
HeHKo, 2016)) (npo6a /1-6), NOWMUPEHOrO Y NiBAeH-
HOMy 60pTy JTITUHCbKOTO Kap'epy. B 3B'A3KY 3 TUM,
WO OTPMMAHI pe3ynbTaT YpaH-CBUHLEBOrO i30-
TOMHOTO AaTyBaHHA He NigaaBanucs iHTepnpetauii
B pamkax mogeni ApeHca-Besepina, Kpuctanu mo-
HaLMTY i3 3a3HaUeHuUX BuLLe NPob6 AOAATKOBO Aa-
TyBanu metogom LA-ICP-MS. Llum xe metogom 6ynu
[ATOBaHi KpUCTanum MOHaLMUTY i3 aHTMNEPTUTOBOIO
eHgep6ity (npo6a BM-1), po3kpuToro TUBPIBCbKUM
Kap'epom (puc. 1).

Puc. 1. CynyTHMKOBA KapTa pailoHy M. BiHHuua (BepxHe Mobyxxsa)
3 MicLAMM BiA6OPY pPagioreoXpoHONOriYHUX NPo6

Fig. 1. Satellite map of the district of Vinnytsia (Upper Pobuzhzhia)
with locations of radiogeochronological sampling

MeTtogom TIMS MynbTU3epHOBI HABAXKN MOHALM-
TiB AATyBaNuW y BifAini pagioreoxpoHonorii IHcTuTy-
Ty reoximii, miHepanorii Ta pyaoytsopeHHsa (IFTMP)
im. M.MN. CemeHeHka HAH YkpaiHu. [ins i30TONHOro
[aTyBaHHA BPYUHY nig 6iHOKyNsipom 6ynu Bigi6paHi
MYNbTU3EPHOBI HABAXXKWU KPWUCTANiB MOHALMTY, SAKi
MicAs TOro CKOYYBAHHAM MO HAaXWJIEHi MIOWMUHI
6ynu po3gineHi 3a posmipom. Metogmka XimiuyHoi
MiArOTOBKM, 3a AKOK FOTYBaSINCA 3Pa3kuM MOHALM-
TiB 71 Mac-CNeKTPOMETPUYHOTIO aHasi3y, onucaHa
B pob6oTax (FeoxpOHonormueCKaﬂ..., 1989; Krough,
1973). INA BU3HAYEHHSA BMICTY YPaHy i CBUHLLIO BU-
KopucTanu 3amiwannm 2°U+°ph tpacep.

I30TONHI JOCNiIAKEHHA CBUHLIO Ta YpaHY BUKOHa-
Hi Ha 8-KONIeKTOPHOMY Mac-crieKTpomeTpi MI-1201 AT
Yy MyNbTUKONEKTOPHOMY CTaTUUHOMY PEXMUMI; MaTe-
MaTMUHa 06po6Ka eKCnepuMeHTANbHUX AaHUX — 3a
nporpamamu PbDat i ISOPLOT (Ludwig, 1989, 1990).
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Moxn6kn BU3HAUEHHS BiKy HaBefeHi npu 20. Ans
KOHTPOMIO METPOSIOTIUHNX XAPAKTEPUCTUK METO-
Ay BUKOPMUCTANM CTaHAApT UMpPKOHy ITMP-1 (BapT-
HULKWIA 1 ap., 1995).

Ons patyBaHHA meTogom LA-ICP-MS 3epHa MOHa-
unuTy 6ynnm BMOHTOBAHI B enoKcuaHy cmony. Moni-
poBaHi 3epHa 6ynu nonepeaHbO AOCNIIKEHI 3a J0-
MOMOTrOl0 efIeKTPOHHOro Mikpo3oHaa SuperProbe
JXA-8230, oCHalieHOro n’'ATbMa CNEKTPOMEeTpamu
Ancnepcii LOBXMH XBUb Y JTabopaTopii KpUTUUHNX
enemeHTiB AGH-KGHM KpakiBcbkoro yHiBepcute-
Ty AGH (Kpakis, Monbua). BumiptoBaHHa i30ToniB
U-Th-Pb y moHauuTi npoBogmnu 3a LONOMOro
iHcTpymeHTa ICP-MS Thermo Scientific Element 2,
NOEAHAHOIO 3 eKcumepHum nasepom ArF 193 Hm
(nasep Teledyne Cetac Analyte Excite) B IHCTUTYTI
reonorii YecbKoi akagemii HayK. AHaniTU4yHa npo-
ueaypa BianoBigae npouenypi, onucaHin y po6oTi
(Budzyn et al., 2022). Na3ep npawOBaB 3 YACTOTOK
5 I, iHTEeHCUBHICTIO NOTOKY cBiTna 1,7 I /cm? i pos-
MipOM aHANITUYHOT NASAMUN 13 MKM.

FeonoriuHa cutyauis

[lHicTpOBCbKO-By3bkuUi  paitioH  (merabnok, 3a
(Wep6bak n ap. 2005, 2008; Llep6akos, 2005))
€ CKNaf0BOI0 YaCTMHOW YKpaiHcbkoro wwmTa (YLL).
BiH HaneXxutb A0 TMNOBUX FPAHYNITO-FHEWCOBUX
obnacten i CKMAAaAEHUN NEPEeBAXKHO apXenCbKu-
mn nopogamu (IpaHynutosas..., 1985; Metamop-
husm..., 1982; KypenuH, 1991; Kpusaik Ta iH., 2011).
OCHOBHMM nopoaHuM ¢OHOM € uYapHOKITOIAK
(engep6biTn, uapHOKiTK), 6epanUiBCbKI | NMO6Y3b-
Ki rpaHiTX Ta MirMaTuTX NaneonpoTepo30iCbKOro
(nepeBaxkHo 2,1 mnpg pokis) Biky (Lep6ak n ap.,
2008), cepeq AKX y BUMNAAI 3a/TULWKIB TPannaTb-
€A meTamopi3oBaHi B ymoBax rpaHyniToBoi tauii
FHEeWCW | KPWUCTaNiuHi CnaHui OCHOBHOrO CKnagy
3 NiANoOpsAAKOBAHMMK NpOLlUAPKaMy Kanbuudipis,
3ani3ncTux i 6e3pyaAHNX KBApLUTIB, BUOKPEMEHI B
AHICTPOBCbKO-6Y3bKy Ta 6y3bKy cepii (CTpaturpa-
thuueckue..., 1985). Ha BepxHbomy Mo6YXKi, AKNIA
€ pPanoHOM MOLMPEHHA eHAep6iTiB i pe3ynbraTu
LOCNIMKEHHS AKMX € MpeaMeToM AaHol po60oTH, eH-
[ep6iTh cknagaTb pAd KynononoaibHuUX CTpyKTyp
(PsbeHKo, 1970).

Pe3ynbTaTit Ta IXHE 06roBOPEHHSA

Eugep6it (npoba BM-10-1) cknagae B CabapiBcbKo-
My Kap'epi nnactonofibHe Tifno NOTY)XHICTIO 61U3b-
KO 2 M, LLO 3 OJJHOTO KPato KOHTAKTYE 3 KAPOOHATHU-
MW nopogamu (nauka, 6n113bko 10 M, npencraBneHa

MapMmypamu i Kanbuudipamu), 3 iHWOro - 3 Tak
3BaHUMKU BiHHWUUTAMKM (rinepcTeH-rpaHaToOBMMY
nenKorpaHitamu). [leTanbHUn oNUC eHaep6iTy Ha-
BeeHO B Po6OTi (CrenaHiok, 2024), TOMY 06MeXM-
MOCSl CKOPOUYEHOI0 XapaKTepUCTUKOIO L€l nopoam.

EHoep6iT — 3eneHKyBaTo-cipa nopoga. Mikpo-
CTPYKTypa PpiBHOMipHO-, JApi6HO-CcepeAHbO3ep-
HUCTa, 3 cepefHiM po3mipom 3epeH 0,8-2,0 mm,
OKpeMi 3epHa nJarioknasy caraloTb 4 MM, Tinigio-
mMopHO3epHUCTA. [pibHiwi 3epHa KBapLy 4acTto
3HAXOAATbCA B iHTEPCTUULIAX KPYMHIIMX KpuUCTa-
niB nnarioknasy. Cna6o nNposiBNAOTLCSA eNieMEHTU
KaTaK/MaCTUUHOI CTPYKTYpPU Y BUIMALI XBUNACTOrO,
3piAKa XBMNSACTO-6/104HOTO NOTacaHHsA 3epeH Macu
Ta TEKTOHO6/TACTUUHOI CTPYKTYpW — Yy BUMNALi cnab-
KOT rpaHynALuii Ha rpaHuLaX 3epeH.

MinepanbHui cknaa (% 06.): nnarioknas - 65-70,
KBapu, — 20-25, rinepcteH — 3-5, 6i0TUT — 2-4, Kanie-
BUW NONbOBUIA WNAT — 6/IMN3bKO 4. AKLLECOPHI MiHe-
panu — LMPKOH, anaTuT, MOHALMT.

KpucTtanu MoHaumMTy CBiTIO-XOBTI, MPO30pi, Nam-
NyWKonoAi6Hi, ix KOHTYPU 3a0KpyrneHi. MoBepxHs
6inblIOCTI 3epeH piBHA 6nKUCKydya, TPANNATbHCSA
OoKpeMmi rpaHi i pebpa. BigmiuaeTbcs 3pOCTaHHSA 3
NoNbOBUMMK LINATaMK i KBapLOM. Micns o6pobku
MOHALUTY CMNabKUM PO3UMHOM COMSIHOT KMCNOTU
NnILEe He3HAYHA YacTVHA 3ePeH NOKPUIACA TOHKU-
MU 6inuMK Kipoykamu.

Bik eHaep6iTy Bu3Hauanu U-Pb i3oTonHuM me-
TOAOM 3a My/IbTU3EPHOBMMU HABaXXKaMu PO3Mip-
HUX (DpaKUin CBITNIO-XOBTUX NPO30pPUX MAMMYLL-
KONOAi6HNUX KPUCTaNiB MOHALMTY. AHANITUUHI AaHi
HaBefeHo B Tabn. 1 (aHanism 1-4). Yepes 3HauHi
PO3XO[)KEHHA B UMC/IOBUX 3HAUEHHAX BiKy, po3-
paxoBaHWX 3@ i30TOMHUM BigHOLWEHHAM 27Ph [295Ph
(noHap 25 MAH pokiB), AKi 3HAUYLLO NepeBuLLYTb
aHaniTUYHY NoxubKy, i3 chpakuii 1-4 we pas Bigi-
6panu MynbTU3ePHOBI HaBaXKW 1a—4a i BU3Hauu-
NN B HUX BMICT ypaHy, CBUHLIO Ta i30TOMHWUI CKNag
ceuHuo (aue. Tabn. 1, 1a-4a).

3a BEpPXHIM i HMXHIM nepeTUHamu AMCKOPAIl,
po3paxoBaHOl 3a HaBeAeHWMU B Tabn. 1 fJaHuUMM
(ananisn 1-4), orpumaHo Bik (2023 + 42) Ta (747 + 673)
MNH pOKiB, BignoBiaHo. CepeAHbO3Ba)KeHe 3Ha-
UeHHSA BiKy 3a i30TOMHUM BigHOLWeHHAM 2Pb /2°¢Pb
cTaHoBUTb (2004 + 28) MAH POKiB. 3HaueHHSA BIKY,
OTPMMaHe 3a BEPXHIM i HMXHIM nepeTuHamm auc-
KopAii, po3paxoBaHOi 3a BCiMa AaHumu Tabn. 1,
cTaHoBuTb (2258 + 1726) Ta (1895 + 792) MNH pOKiB,
BianoBigHo. CepeaHbO3BaXeHe 3HAUeHHs BiKy 3a
i30TOMHUM BigHOWEHHAM 27Pb [26Ph — (2000 + 11)
MAH pokiB (puc. 2).
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Ta6nuusa 1. BMicT ypaHy, CBMHLIO Ta i30TONHUA CKNaf CBMHLIO B MOHALuUTaXx i3 eHaep6iTy, npo6a BIM-10-1, Cabapiscbkuin kap'ep (Crena-

HIOK, 2024)

Table 1. Concentrations of Th and U, and isotope composition of Pb in monazite from enderbite, sample VP-10-1, Sabariv open pit

(Stepanyuk, 2024)

Concentration, ppm

Isotope ratios

Isotope age, Ma

Mineral
204ph 207pp ) =8y =5y =5y 2°PB,
1 1465 7532 6135 79504  0,065449  0,35999 6,1418 1982 1996 2010,8 1,4
2 1180 5157 6530 8,0438 0,073651  0,34137 5,7613 1893 1941 1991,6 -4,9
3 865 3633 5155 7,9026 0,081400 0,35962 6,1529 1980 1998 2015,8 -1,8
4 907 3840 5875 7,9879 0,079434  0,35442 6,0131 1956 1978 2000,9 -2,3
1a 1234 5057 11280 8,1274 0,083363 0,35935 6,0439 1979 1982 1985,4 -0,3
2a 1090 4385 18020 8,1057 0,084104  0,35577 6,0215 1962 1979 1996,6 -1,7
3a 1270 5214 4085 79859  0,082939 0,35724 6,0135 1969 1978 1987,0 -0,9
4a 1157 4948 15670 8,1520 0,078407  0,35442 5,9590 1956 1970 1984,8 -1,5

Mpumimka. Monpaeka Ha 38uyaliHuli c8uHeyp yeedeHa 3a Cmetici ma Kpamepcom Ha sik 2000 M/IH poKie: 1-4 — po3MipHi pakyii ceimmao-xo8mux npo3opux Nnamnywkonodi6Hux
Kpucmanis; 1a-4a - mi x cami po3mipHi cppakuii, noemopHul aHanis. Pb - ceuHeyb padiozeHHul. D - duckopdaHmMHicmb.

Puc. 2. U-Pb giarpama 3 KOHKOpAi€to Ans mynb-
TU3epHOBMX HABAXXOK MOHALMUTY i3 eHaep6iTy,
npo6a BI-10-1, CabapiBcbKuii kap'ep: 1- chirypa-
TUBHI TOUKM aHanisis 1-4 (aue. Tabn. 1); 2 - aHa-
nisiB 1a-4a. T — BiK, pO3paxoBaHWi1 3a BepXHiM
nepeTuHOM auckopaii (MyHKTUPHA NiHiA) 3 KOH-
Kopai€to ((2258 + 1726) MNIH POKIB); t — 3@ HUKHIM
nepetnHom ((1895 + 792) mnH pokis). CyuinbHa
NiHiA - niHis perpecii, po3paxoBaHa 3a yMOBH,
L0 BOHA BUXOAMUTb 3 NOYATKY KOOPAUHAT

Fig. 2. U-Pb isotope plot with concordia for mul-
tigrain fractions of monazite from enderbite,
sample VP-10-1, Sabariv open pit: 7 - analytical
spots 1-4 (see Table 1); 2 - analytical spots 1a-
4a. T - upper intercept age (dashed line, (2258
+ 1726) Ma)), t - lower intercept age ((1895 = 792)
Ma). The solid line is a regression line anchored
to the lower intercept at 0 Ma

OTXe, YOTUPU AOLATKOBI aHaniam He A0O3BO-
AMAN CYTTEBO YTOUHMTM BiK MOHAUWUTY. 3HAUHI
PO3XOMKEHHS B UNCNOBUX 3HAUEHHAX BiKy K 3a
BiAHOWeEHHAM 2°°Pb /238, TaK i 3@ BiJHOLWEHHAM
207pp [206Ph, gKi 3HAUYWO MNepeBuLLYIOTb aHai-
TWUYHY NOXM6KY, HaWiMOBipHilWe, BpaxoByouw,
WO MOHALUWTW NpefcTaBNeHi NepeBaXHO OAHO-
PiAHMMUW KpuUCTanamu, 3ymMOBJNIEHI JOCUTb TpU-
Banum (noHag 30 MIH POKiB) YaCOM NMPOTiKAHHA
CTPYKTYpPHO-MeTaMop(iuHOro  nepeTBOPEHHSN
CynepKpyCcTanbHUX Mopiag Ta (DOPMYyBaHHA €eH-
nep6ity. Tomy ans 3'AcyBaHHA 4acy KpucTani-
3aUil MOHauuTy BUKopuctanum meton LA-ICP-MS;
aHaniTUYHI pe3ynbTaTi HaBeAeHo B Tabn. 2 Ta Ha
puc. 3.

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

K BUAHO 3 Tab/. 2, BiK 3@ i30TOMHNM BiiHOLLEH-
HAM 27Pb/26Ph Bapitoe Big (1727 +21) po (2076 +
18) MIIH POKiB NpK MamKe KOHKOPAAHTHMX 3HAUEH-
HAX BiKy. Ha aiarpami 3 KoHKopgai€to (puc. 3, a) diry-
PaTMBHI TOUKU CBMHELb-YPAHOBUX BiAHOLWEHb (hop-
MYIOTb MOJie, IKe MOXXHA PO36UTK HA TPW JiNSAHKN.
Meplua AinfgHKa XapaKTepusye HangaBHilWi Kpucta-
N MOHaUMTY Bikom (2053 * 14) mnH pokie (puc. 3, b).
[elwo MonoAWNMN BUSBUTNCA KPUCTANU MOHALMUTY
apyroi rpynu - (1951,7 + 7,9) mnx pokis (puc. 3, c).
Ana nBox KpuUcTasie i3 35 NpoaHanisoBaHMX OTpuU-
MaHO [eL0 MOMOALLI 3HAUeHHs 2’Pb /2¢Pb Biky: (1727
+ 21) MAH POKiB 3a AWCKOPAAHTHOCTI 1,9 % Ta (1730
19) MAH pOKiB 3a AWCKopAaHTHOCTI 3,5 % (aus.
Tabn. 2, aHanisu 17a 3, BignosigHo).

I+

15



N.M. Crenatiok, /1.B. LymnsaHcbkui, bapTow byA3uHb, Tp)Ki Cnama, T.I. AoB6yw, O.B. Bucoubkuin

819 00%29 £00L 80 8L 9/0¢ 6L 066L Lz 090¢ 7l #90¢C €L00°0 88¢L'0 0L00°0 SEO0L'0 £9°0 S%00°0 69.€°0 ooLLro 09599 S€
¢09 ooLes %7L0L S0- Ll 060¢ Lz L66L [44 090¢ 7l £S0¢C cLooo 0/elo LL000 6€0L'0 LL0 9%700°0 LLLE°0 oooLo 02659 7€
8¢y 009¢” #S0L cl 8L %¢0¢ 6l 761 6l 000¢ €l L0z €L00°0 selo 0L00°0 cloro S9°0 0%700°0 9€°0 0960°0 089¢'9 €€
9/9 00299 86 90 9L €70¢ 6L L6l (014 Leoc w7l #€0¢ ¢Lo0’0 9cLo LLO00 LZoLo 00 17000 €0LE°0 06600 05279 [43
9€e 00%9. 6.6 0L ¢ €86l €¢ 8YLL L S78L 9l €leL 91000 €cclo ¢Lo0’0 0600 €9°0 #7%00°0 9LEE’0 00LL0 0€89°S LE
£99 00599 0.6 S0 Ll rdira 8L 76l 8L SLoc 7l Leoe ¢L00’0 Lselo 0L000 oLoro 89°0 8€00°0 YL9€°0 06600 08€€E9 0€
589 00L79 926 S0 Ll 800¢ 6L 6C6L 6L L66L 7l 500¢ ¢Lo0’0 o%clo 0L00°0 cooLo [} 0%00°0 SE€9€°0 oooLo 06¢C'9 6C
oLy 00188 LeelL 4] Lz 8¢6L 8L L78L Lz Se6l SL LE6L #100°0 e6LL0 0L000 %560°0 99'0 §%00°0 S0S€0 09600 02sL°S 8¢
909 00L0L [40] 9L 8l ¢v0¢ 6L 7961 L 600¢ SL £20¢C €L00°0 S9¢L0 0L00°0 Leoro LL°0 §%700°0 299¢€°0 ooLLo 0%76€'9 Lz
€0% 0069¢€L  8%0C | S°0- Ll 090¢ 8l 6661 Lc L£0¢ 7l 0£0C €L00°0 LLeL'0 0L00°0 0%70L'0 690 S§%700°0 76L€°0 ooLLo 0L0L9 9C
S9L 00€86 8GYL 0€ 9L £90¢C (114 8/6L 6L 900¢ 7l 9€0¢ ¢L00’0 L8ZL'0 LL00°0 6C0L'0 L0 0%700°0 §59€°0 06600 0L%7%7'9 S¢
9GS 006S0L  9¢€SL oL 8L 9€0¢ 6L 9¢6L Lc SLoC 7l 9¢0¢ €L00°0 6SCL'0 0L00°0 S00L0 £9°0 #%00°0 L£9€°0 oooLo 09€9 ¢
YLL 00€/8 80¢L 8¢ 8L %56l Ll s8L 114 006l 7l Lz6L ¢Lo0’0 €0¢L'0 6000°0 09600 L0 ¢700°0 €EYE0 0€60°0 0%769°S €¢
[443 00576 L6EL L0- 8L €50¢ 6L LL6L 0¢ 890¢ 7l 650¢ €L00°0 cLelo 0L00°0 8¢0L'0 €9°0 €700°0 88LE°0 oooLo 0€29'9 [44
¢0s 00%SL 6LLL l- Ll 090¢ 8L SL6L [44 #80C 7l €40C ¢Lo0’0 SLeLo 0L00°0 £20L0 7L°0 8%700°0 LZ8€°0 ooLLo 0509 L
80¢ 00188 68¢CL L'l 6l L90¢ 6l §56L 6L 8€0¢ 7l 6%70¢C %7100°0 8/¢L0 0L00°0 9L0L'0 650 6£00°0 8LLE0 oooLo 08%5'9 0¢
(444 00088 2143 7'l 0¢ €50¢ Ll 6%76L 0¢ %¢0¢ 7l 0%70¢ %100°0 LLelo 6000°0 cloro 90 €700°0 €69¢°0 oooLo 0%/%'9 6L
(&%) 00895 6€8 ¢0- 9l 90¢ 8L Lz6l 114 990¢ 7l 90¢ ¢L00’0 9/2L'0 0L00°0 T4 N] €10 €700°0 78LE0 000L'0 0%7€9'9 8L
¢l 006¢8 pra4n 7'l 6L €50¢ 0c¢ 9/6L Lc %7¢0¢ SL L70¢ %7100°0 aLero LL000 L2010 290 S§%700°0 269€°0 ooLLo 044479 Ll
S0€ 00599 186 ol 0C 6L0¢ 0C Se6lL ¥4 L86L Sl 500¢ #1000 8%¢L'0 LL000 S00L0 290 #%00°0 €19€°0 0ooLo 0/LC9 9L
€81 009¢L 690L L'c 8L £S0C 0c¢ 6561 €¢ ¢00¢ SL 8¢0¢ €L00°0 7LZL0 LL00'0 8L0L'0 9'0 6%700°0 8%79¢€°0 00LL'0 046€9 SL
90S 00%7L8L  S99S¢ 0'L- Ll Y76l 9l S68L Ll S96L €l 6561 ¢Looo L6LL0 60000 €860°0 19°0 9€00°0 £9S€°0 0580°0 0688°S 7l
€L 00€LLL  08SL (4 6L 8¢0¢ Ll 988L Ll €¢0¢ €L 9¢0¢ %#100°0 §G¢CL'0 0L00°0 8.60°0 ¢s0 9€00°0 689€°0 09600 0€L€9 €l
SoL 00€z6 #7GEL 0 0c 8%0¢ 8L L96L 8L 7%0¢ 7l 6%70C SL00°0 0/cl0 0L00°0 6L0L'0 990 6£00°0 SELE0 oooLo 06£5°9 43
LEY 00C99L  ¢e%c S'l- 9L %S0¢ Ll L00¢ 9L %#80¢C €l €.0¢ ¢L00’0 LLelo 0L00°0 L70L'0 290 %#€00°0 6L8€°0 06600 0509 LL

Geologicnij Zurnal. 2025. N2 1

FeonoriunHmii )xypHan. 2025. N2 1

ISSN 1025-6814

kaki 00/8¢L 668l L0- Ll €€0¢ Ll 696L Ll 8%0¢ €l €70¢ ¢Looo §G¢l'0 60000 #7¢0L'0 %79°0 9€00°0 wLE0 0560°0 0€8%'9 oL
Ly ooL8sL  wLgc S Ll ¢00¢ 9l €86l 9l [as{ora €l 0€0¢ ¢L00’0 SECL0 60000 LEOLO 19°0 S€00°0 LSLE0 05600 086€£9 6
[433 0095 90LL 8'0- 9L 0¢0¢ 9L L96L 9l LEOC €l 6¢0¢ LL000 IATAN0) 60000 6L0L'0 590 G€00°0 6LLE0 0¢60°0 056€9 8
§SS 000%9 176 Sl SL L70¢ 9L L6l 9L LL0C €l 9¢0¢ LLO00 9clo 6000°0 8¢0L'0 00 €€00°0 €99¢°0 0€60°0 069€'9 L
06¢ 00996 SGEL 70 SL s6L SL G98L 7l 776l 43 0s6L 0L00°0 00cL'0 80000 £960°0 090 62000 ¢ese0 00800 0€€8’S 9
[443 09299 €86 L'e- 9L £00T 9L Ls6lL €l 6%0¢ 43 LEOT LL0OO0 8€CL'0 6000°0 #10L0 8470 8¢00°0 €9.E°0 0680°0 0%70%9 S
0ce 00059 €LL S'€ 6L 0€/L €l 909L LL 091 43 869L LL00°0 €90L°0 £000°0 £280°0 70 L2000 8G56C°0 05900 0sEey Y
e 00L79 LES 7't Ll 888l 7l Ll 4" 8L 4" 998L LL00'0 6SLL0 8000°0 00600 LS50 §¢00°0 60€€°0 0££0°0 0z6C'S €
€8¢ 00L&y 619 €0 9l 7G6L SL 888L 7l 8476l 4% s6l LL000 cocro 80000 6/60°0 150 0€00°0 0€S€°0 06£0°0 06£8°'S [4
€L 00998 €eoL 6L Lz el 7l 9LoL 7l S69L 7l 80/L ¢L00’0 090L'0 8000°0 €800 95°0 6¢00°0 600€°0 0%£0°0 0S6€™Y L

n yL qd

wdd ‘suonesnuaduo) ey ‘sasSe adojos] sonei adojos|

poylaw SW-dJI-v1 8yl Aq ‘L-0L-dA 91dwes ‘a11quapud wouy Sjeishid a1izeuow Jo Suilep qd-yl-n Jo SnNsay *z d)qer
SWIS wolfotaw ‘L-0L-ug egodu ‘ALigdaHa €1 ALnnieHow giverdndy sHHeaALeY qd-yl-n nielduhesd ‘g shurgel

o
—



Monogi ni3HbonaneonpoTepo3omncbKi (1800-1700 MiH POKiB) BiKM MOHALMTIB Ta LLUPKOHIB y NOpoAax AHICTPOBCbKO-By3bKoro paioHy YKpaiHCbKoro wyra

Puc. 3. U-Pb giarpamn 3 KoHKOpAi€ Ans KpUcTanis MoHauuTy i3 eHaep6iTy, npoba BM-10-1, CabapiBcbkuii Kap'ep, 3a aaHumun LA-ICP-MS
Fig. 3. U-Pb isotope plots for monazite crystals from enderbite, sample VP-10-1, Sabariv open pit, according to the LA-ICP-MS data

BiHHULMT (Npo6a /1-6) PO3BUHYTUIA B MIBHIUHIN
YacTuHI JTITUHCbKOTO Kap'epy Yy BUMNAAI po3Banis
KpynHUX 6pun, Wo yTBOPWUAWCS NiCNs MigpuBy.
Y BUrnagi pospisHeHux ¢parmeHTis, BiporigHo
NNacTonoAi6bHOro Tina, BiHHILUTM TakoX nowu-
PeHi Y MOOAMHOKMUX BifCIOHEHHAX HA MiBAEHb
Bif Kap'epy. MakpOCKOMIYHO Lie MacMBHA cepea-
HbO-KPYNHO3epHMCTa MOPOAa, Ha OKpemux Ai-
NAHKAX Aelo KaTakfnasoBaHa.

MinepanbHuii cknag (% 06.): nnarioknas - 25—
30, kBapuy - 15-25, KMNWw - go 15, rpaHat - 15-20,
B OKpeMUX CKynueHHsx fo — 30, rinepcteH — 5-15,
6i0TUT — 0 5. AKLLeCOpHI MiHepanu npeacTaBneHi
anaTMTOM, LMPKOHOM i MOHaLMTOM, cepen pya-
HUX MepeBaXa€ NipuT.

3a gaHumun (KacbsiHeHko, 2016), XapaKTepHolo
0COGMMBICTIO LUbOTrO BiHHMLMWTY € rpaHarT, CKiag
AKoro Bignosigae anbmaHauHy (66-70 %) 3 BMmic-

TOM NiponoBoro MiHany 24-27 % i rpocynspoBo-
ro miHany 1-3 %, ToAi K YaCcTKa aHAPAAUTOBOIO
cknagae 0,2-3 %, a cnecapTMHOBOroO He [0CArae
1 % (0,1-0,7 %). 3ani3ucTicTb rpaHary carae 71-
73 %. YacTo rpaHar 3amillye rinepcteH. XimiuHun
CKnap nnarioknasis Bianosigae anb6iTy An, Ta
oniroknasy An, ..

MoHauuT NpeacTaBieHn BiAHOCHO APiIGHUMN
(MeHwe 50 pm) nepeBaXKHO MamMnywWKoONoO4i6HM-
MU CBITNO-XXOBTUMU MPO30PUMMK KpUCTanamu i3
CMAbHO 3A0KPYIMEeHUMU KOHTypamu. B meHwin
KiNbKOCTI NPUCYTHi i30METPUYHI 3epHa, KiNbKiCTb
AKNX OeLL0 3pOoCTaE y APIGHIWMX dpaKLUiaxX.

Bik MOHauuTy BM3Hauyanu meTtogom TIMS 3a
MYNbTU3E€PHOBUMU HAaBaXXKaMU PO3MipHUX hpak-
Lin MOHALUTY, AKi OTPUMANu CKOUYBAHHAM KpuUc-
TaniB MO HaXW/eHiW NAOWMHI. Pe3ynbTaTi aHani-
TUYHUX OOCNIAKeHb HaBeaeHo B Tabn. 3.

Ta6nuua 3. BMiCT ypaHy, CBMHLIO Ta i30TOMHUIA CKNAL CBMHLIO B MOHALMUTAX i3 BIHHULUUTY, Npo6a J1-6, JTITUHCbKKUI Kap'ep

Table 3. Concentrations of Th and U, and isotope composition of Pb in monazite from vinnytsyte (hypersthene-garnet leucogranite),
sample L-6, Lityn open pit

\ Concen- Isotope ratios Isotope age, Ma

5 5

£ ";;':1"' 206 207

= pxi:] 235

g [ U Pb zospb zospb 206Pb 206Pb 207Pb 206Pb 207Pb 207Pb %err %err
1 1987 4593 4960 7,9707 0,15965 0,35939 6,0901 1979 1989 1998,8 40 1,0 11 113 0,97992
2 1749 3637 1596 7,6482 018099 0,35664 6,0258 1966 1980 1993,6 3,7 14 11 113 0,98263
3 1863 4234 8000 8,0736 0,16104 0,35646 6,0119 1965 1978 1990,3 1,3 13 1,1 11 0,99767
4 1846 4663 4920 7,9033 0,14551 0,36283 6,2011 1996 2005 2013,9 1,4 0,9 11 11 0,99744

Mpumimka. Monpaeka Ha 38uyaliHuli ceuHeyb yeedeHa 3a Cmetici ma Kpamepcom Ha 8ik 2000 M1pd pokKie: -4 — Mynbmu3epHo8i HABAXKU PO3MIPHUX hpakuili MoHayumy.
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Monogi ni3HbonaneonpoTepo3omncbKi (1800-1700 MiH POKiB) BiKM MOHALMTIB Ta LLUPKOHIB y NOpoAax AHICTPOBCbKO-By3bKoro paioHy YKpaiHCbKoro wyra

Puc. 4. U-Pb giarpama 3 KOHKOpZi€o ANna MynbTU3epHOBUX HaBa-
YKOK MOHALMTY i3 BIHHULMTY, Npo6a J1-6, JTiTUHCbKUI Kap'ep

Fig. 4. U-Pb isotope plot for multigrain fractions of monazite from
vinnytsyte, sample L-6, Lityn open pit

Puc. 5. U-Pb aiarpamu 3 KOHKOPAI€ AN KPUCTaniB MOHALMTY i3
BiHHULUTY, Npo6a J1-6, JTiTMHCbKMIA Kap'ep, 3a AaHumu LA-ICP-MS
Fig. 5. U-Pb isotope plot for monazite from vinnytsyte, sample L-6,
Lityn open pit, according to LA-ICP-MS data

He3aBa)kaloun Ha [AOCUTb BUCOKY MiHINHICTb
y PO3MilleHHi irypaTUBHMX TOUOK CBUHELb-ypa-
HOBMX i30TOMHMX BiAHOLWEHb HAa ypaH-CBUHLEBIN
niarpami 3 KoHkopgieto (puc. 4), CK3B = 0,11. OT-
pPUMaHO 3HaueHHsa BiKy (2055 + 308) MAH pokis 3a
BEpPXHiM nepetuHom Ta (1604 * 533) MAH poOKiB 3a
HVDKHIM. YPaxoBytoun BeNnKy HeBU3HaueHicTb (Be-
NUKi NOXU6KM), M BUKOHANN NMO3epHOBE AaTyBaH-
HA MOHauuTy 3a gonomoroto LA-ICP-MS. Pe3ynbTta-
TV aHANITUYHUX AOCTigKeHb HaBeaeHo B Tabn. 4 Ta
Ha puc. 5.

AHanis gaHux, nogaHux y Tabn. 4, 4O3BONAE NpU-
MyCTUTW, WO MOHALMTU BIHHUUUTY 3a3Hanu 6arato-
€TanHOro MOpYLWeHHs YpaH-CBUHLEBOI i30TOMHOI
cuctemmn abo, WO MeHW BipOrigHoO, KpUcTanisyBanu-
Csl BNPOAOBX AEKiNbKOX eTaniB eHA0oreHHO! aKTUB-
HOCTi. B pe3ynbTaTi N03epHOBOro AaTyBaHHA 6yno
OTPMMAHO Malxe 6e3nepepBHY CEPit0 KOHKOPAAHT-
HUX | CyBKOHKOPAAHTHUX i30TOMHMUX AaT (ams. puc.
5), UNPOBI 3HAUEHHSA AKMX 3@ i30TOMHUM BigHO-
WeHHAM 27Pb [26Ph nexaTb B mexax Big, (2097 + 27)
no (1570 + 30) mnH pokis (aue. Tabn. 4). Npu ubomy
[TV TPbOX i3 35 MpoaHanisoBaHUX KPUCTanNiB MaloTb
BiflHOCHO mMonoaui Bik: aHanis 2 - (1802 + 20) MnH
POKiB, AMCKOPAAHTHICTb — 1,0 %; aHanis 22 - (1792 +

32) MNH POKiB, AUCKOPAAHTHICTb — 0,1 %; aHanis 25
- (1802 + 29) mnH pokiB, AMCKOPAAHTHICTb — 1,8 %.
Jlatu we wectu Kpuctanis (aHanisu 3, 12, 16, 26, 27 i
29) € We MONOAWMNMK | NexaTb B iHTepsani Bia (1715
+ 24) no (1570 + 30) MnH pokis (aue. Tabn. 4).

AHTMNEpPTUTOBUI eHAepo6iT (Npoba BI-1) po3kpu-
Tu TUBPIBCbKUM Kap'€epoM. OCHOBHUA MOPOAHUNI
thoH y Kap'epi cknagatoTb 3eneHyBaTo-Cipi cepen-
HbO3EePHUCTI aHTUNepTMTOBI eHagep6iTu (Tuny BM-1),
AKIi NOAeKYyAn CiuyTbCs TOHKMMU PO3ranyXeHuMu
XUNamn KpynHO3EPHUCTUX NEermaToifHUX eHpep-
6iTiB. Y BUMNAAI KyTacTux Tin pisHux posmipie (Bia
nepuIMx CaHTUMETPIB A0 AEKiNbKOX MeTpiB) cepen
eHaep6iTiB cnocTepiraloTbCsl KPUCTaNiuHi cnaHu.

EHRep6iT — 3eneHyBaTo-Cipa cepefHbO3epPHUCTA
nopoja 3 MacUBHOK TEKCTYpot. MikpocTpyKTypa
retepo6nactoa Api6HO-cepeaHbO3epPHUCTa, rpa-
Ho6MacToBa, peKpucTanizauiiHa 3 enemeHTamu
KaTaknacTuyHol. Kataknas nposiBASETbCS B HasiB-
HOCTi TOHKUX CMYXOK 3 TOHKO- i MiKpO3€pHUCTUM
noapibHeHHsAM MiHepaniB Ha KOHTaKTax 3epeH i
piflWe BcepeauHi HUX Ta Yy XBWIACTOMY 3racaHHi
KBapuy. XiMiuHWI cknag ABOX NMPo6 aHTUMEepPTUTO-
BUX eHAep6iTiB, Bifi6paHnx y TUBPiBCbKOMY Kap'e-
pi, HaBegeHo B Tabn. 5.

Tabnuuga 5. XimiuHUi cknag aHTUNepPTUTOBUX eHAeP6ITiB, PO3KPUTUX TUBPIBCbKUM Kap'epom

Table 5. Chemical composition of antiperthyte enderbite, Tyvriv open pit

Oxides (%)

Ca0 Na,0 KO P,0

1 72,22 0,06 15,54 0,33 0,98 0,00 0,82 3,16 4,60 1,32 0,08 0,02 0,03 0,31 99,47

2 71,52 0,08 15,96 0,55 0,79 0,02 1,37 3,32 4,23 1,38 0,11 0,01 0,04 0,46 99,84

Mpumimka: 1- npo6a BI1-1; 2 - npo6a BM-1n. AHani3u eukoHaHi e ITMP HAH YkpaiHu, aHanimuk A.B. PeHkac.
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Monogi ni3HbonaneonpoTepo3omncbKi (1800-1700 MiH POKiB) BiKM MOHALMTIB Ta LLUPKOHIB y NOpoAax AHICTPOBCbKO-By3bKoro paioHy YKpaiHCbKoro wyra

Puc. 6. U-Pb piarpamu 3 KOHKOpAI€0 AN KPUCTANiB MOHALMTY i3
aHTMNEepTUTOBOrO eHaep6iTy, npoba BI-1, TuBpiscbkuin Kap'ep,
3a AgaHumn LA-ICP-MS

Fig. 6. U-Pb isotope plot for monazite from antiperthite ender-
bite, sample VP-1, Tyvriv open pit, according to LA-ICP-MS data

MinepanbHun cknafg (% 06.): nnarioknas — 70-65,
KBapuy - 28-32, kaniwnar (nvwe B AHTUNEPTUTOBUX
BK/IIOUEHHAX) — 5-9, 6ioTUT — 10 1, rinepcTeH < 1.
BTOPUHHI — KapbOHAT, 3eNeHN XNOPUT. AKLECOPHI —
anaTtuT, LMPKOH, MOHALMNT, PyAHUNA.

Mnariokna3s (oniroknas) i3oMeTpuuHuniA Ta Henpa-
BUNbHOT hopm, po3mip KpucTanis Bapitoe Big 0,1 4o
4 MM, y cepeaHboMy 1-2 MM. 3epHa 3 iHTEHCUBHO
MPOSIBNEHOI aHTUMNEPTUTOBOK 6YA0BOID, iHKOMM
3 MOWKINITOBUMU BK/TIOUEHHAMU KBapLy. BTOpUHHI
3MiHV NPOABAATLCA HE3HAYHOO MipOlto.

KBapL, cnioweHol, i30MeTPUUYHOI Ta Henpasusb-
HOI (hopM, PO3Mip KPUCTaniB KONMMBAETbCA B MeXax
0,1-5 mm (He BpaxoBytoumn pekpucTanisawinHy macy),
XapaKTepHe Ay)e HepiBHOMipHe 6/10KOBe, MO3aiu-
He, XBUISICTE 3racaHHs.

XNopwWT CBITNO-3€NEHOr0 KONbOopy, Pa3oMm i3 3ene-
HUM 6i0TUTOM Ta KapHOHATOM YTBOPHOE NOBHI NCEBAO-
mopcho3u MO FinepcTeHy, Wo MaB MPU3MATUYHY Ta
i3omeTpuuHy hopmu, 3piAKa MICTUTb MOFO pPenikTu.
TaKoX PO3BMBAETHCA MO Marioknasy Ta 3HaXoAMTbCs
B TOHKO3EPHWCTIN peKpucTanisayiiHin maci.

MOHAUWT CNOCTEPIraETbCs B MOOAWHOKMX Api6-
HVX 6NiJ0-KOBTMX MPO30PUX KPUCTanax nepesax-
HO i30MEeTPUYHOI, 3pigKa namnywkonogibHol hopm
i3 CMNbHO 3a0KPYINEHMI KOHTYpamu. Yepes HeBe-
NNKY KiNbKiCTb 3epeH MOHALMUTY X BiK BU3HAUMNK
nnwe metoaom LA-ICP-MS. Pe3ynbtaT NO3€PHOBOIO
JaTyBaHHS HaBeJeHO B Tabn. 6 Ta Ha puc. 6.

| B AaHOMY BUMAAKY My OTPUMAny i30TOMHI AaHi,
AKi He MOXHa iHTepnpeTyBaTU B pamKax Mmogaeni
ApeHca-Besepina. Mamxe BcCi ¢irypaTuBHi TOUKM
CBMHELb-yPaHOBUX i30TOMHMX BiJHOLWEHb, 3a He-
BE/INKOrO BiAXUNEHHSA, NeXaTb B3[0BX KOHKOPAil

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

(ame. puc. 6); Npu LbOMyY 3@ i30TOMHUM BifHOLIEH-
HAM 2Pb [25Pb ynCcNOBi 3HAUEHHSA BiKYy 3HAX0AATbHCA
B iHTepBani Big (2149 * 26) no (1767 + 20) MnH pokis.
flk i y nonepeaHix npobax, Ans ABOX 3epeH MOHa-
uUMTY i3 35 OTPUMAHO MONOfi 3HAUEHHSA BiKY: aHani3
4 - (1767 £ 20) MK poKiB (AUCKOPAAHTHICTb - 2,7 %);
aHani3 34 - (1817 £ 22) mnH pokis (QUCKOPAAHTHICTb —
3,0 %) (auB. Tab. 6).

O6roBopeHHsA

MopogHi napareHesucu CepefgHboro Mobyxoks xa-
pPaKTepu3yTbCA TPUBAJNIOK iCTOPIEID reonoriyHo-
ro possutky (/lecHas, 1988; Lllep6ak u ap., 2005;
Claesson et al., 2006). OgHUM 3 ronoOBHMX eTanis
LbOro po3BMTKY 6yB MeTamopdiiaM rpaHyniToBol
thauii, AKMN CcynpoBOMKYBABCA aAKTUBHUM rpaHi-
TOYTBOPEHHAM i Bif6yBaBcs 6n13bko 2,1-2,0 mnpa
POKiB TOMy. [paHiTOIAN LbOTrO BiKy LIMPOKO PO3NOB-
CIOMKEHi Ha BCin TepuTopii AHICTPpOBCbKO-By3bkoro
panony YU (LLlep6akoB, 2005; LLlep6ak 1 ap., 2008;).

OCKiNnbKM LMPKOH Ta MOHALWUT MalTb BMCOKi
TeMMNepaTypyu 3aKpUTTA i30TOMHUX CUCTEM, WO Ha-
6/11KalTbCA A0 TeMNepaTyp KpucTanisauii Kucnux
mMarmaTU4HMX po3nnasiB abo 1 HaBiTb ix NnepeBu-
LLYIOTb, BU3HAUEHMI 3@ IXHbOIO JOMOMOTOI0 BiK Ma€
BiAMOBIAATM BiKy KpucTanisauii ripcbkux nopig.
BTim, AK 6yno nokasaHo nonepegHiMu AOCHiAHMW-
kamu (MnoTkuHa, 1994; CrenaHiok, 2024) i AK BUAHO
3 pe3ynbTaTiB HalLUX JOCiAKEHb, AesKi 3 MOHaLK-
TiB Ta LUMPKOHIB i3 nopia [HiCTpoBCbKO-By3bKoro
panioHy MaloTb BiK, 3HAaUHO MOJIOALIWINIA 3a BiK rpa-
HyniToBoro metamopdismy. NMogibHe ABMLLE MOXHA
MOACHMTN abo TPUBANMMM 3HAXOLKEHHAM TipPCbKUX
nopig B yMmoBax rpaHyniToBoi (auii metamopdismy,
a60 X BNIMBOM 6inbll Ni3HbOI MOAIT, AKa cnpuuu-
HWUMA YACTKOBY BTPATy PaAioreHHoro CBUHL a6o
X KpUCTanisawito HOBMX KPUCTaniB LUPKOHY Ta MO-
HauuTy. Po3rnsHemo o61ABI MOXTUBOCTI.

Okpim ccopmoBaHux y PT-ymoBax rpaHynito-
BoI hauii rpaHiToigiB AHiCTpoBCbKO-By3bkoro pa-
MOHY, UMPKOHMK Bikom (1779 + 10) MnH poKiB 6ynu
BUABNEHI B aMpiboniTax HOBOKPUBOPI3bKOT CBITH
6nu13bKoro Biky (1750-1780 MAH POKiB) — B nopoaax
TeTepiscbkoi cepii (Lep6ak u ap., 2008). Bpaxo-
BYIOUM 3HAXOL)KEeHHA Mi3HbOManeonpoTepo3omn-
CbKMX LUMPKOHIB Y reofiorivHmx hopmauifx pisHux
panoHiB YL, 6yno 3anponoHOBaHO iX 3B'A30K
3 npouecammn Konisii ABox cermeHTiB CxigHOEBPO-
nencokol nnaropmu — Capmatcbkoro Ta MeHHO-
CKaHAWHABCbKOro, fIKMW BigbyBaBCs came B LEN
uac (Elming et al., 2010). Lien yac Takox 36iraeTbcs
3 ()OPMYBaAHHSIM UMC/TIEHHUX JAWOK OCHOBHOIMO Ta
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YNbTPAOCHOBHOTO CKNaAdy, Ha BepxHbomy Mo6yxoki
npeacTaBNeHUX TaK 3BaHUM BepXxHboBY3bKUM Aan-
koBuMm nonem (Upimb6an u ap., 2007), Bik AKoro 6ys
BM3HaueHuil 3a 6ageneitom y (1722 + 12) MAH pokis
(Elming et al., 2010), a Takox KOopoCTeHCbKOro Ta
KopcyHb-HoBOMUpPropoacbkoro aHopto3uT-pana-
KiBirpaHiTHUX macusis (Bepxornsag, 1995; Llep6ak
1 ap., 2008; Llectonanosa, 2017). Y Mpua3oBcbKomy
PanoHi Ha LbOMY eTari YKOPiHUINUCA Benuki pos-
WapoBaHi IHTPY3MBU, CKafeHi nNipoKceHiTamu,
cybnyxxHumu eporabpo, nnarioknasmtamm, MOH-
LLOHITaMK, CiIEHITAaMK, KBApLOBMMM CiEHITaMK Ta aM-
(hi6on-6i0TMTOBMMIK FpaHiTaMK Ta BUOKPEMSIEHi Y
niBAeHHOKaNbuMLbKMiA Komnnekc (LepemeT un gp.,
2012). OKpim TOro, 6ynu copMoBaHi WITOKOMOAIOHI
MacuBM pifKiICHOMETaneBMX rPaHiTiB Kam'ssHOMO-
rmnbcbkoro komnnekcy (Liepemer u ap., 2014) Ta
OKTA6PCbKUI MacKB, CKNaAeHuin Cy6nyXHUMKN OC-
HOBHUMM Ta yNbTPAOCHOBHUMYK nopogamu (raépo,
NipoKceHiTaMmn, NepuaoTUTaMu), NYKHUMU CiEHiTa-
My, HedeniHoBMMK cieHiTamu (chonsitamun, mapiy-
nonitamu) (Kpusauk, Tkauyk, 1990).

TaKUM YMHOM, HASIBHi re0MOriYyHi Ta reoxpoHo-
NOTivHi JaHi BKasyloTb Ha Te, Wo 61m3bko 1800—
1750 mnH pokiB Tomy YLl 3a3HaBaB aKTUBHUX Tek-
TOHIUHUX | MarmaTMyHuX npoueciB. BKOpiHEHHSA
B 3€MHY KOPY Be/TMUE3HUX Mac OCHOBHUX i ynbTpa-
OCHOBHUX pO3NMaBiB NpuU3BOAMNO A0 1i po3irpisy
i UaCTKOBOIO MABMIEHHA 3 YTBOPEHHAM rpaHiToig-
HUX po3nnaeiB. OTXe, TEMNepPaTypu posirpiBy mor-
NN cATaTU B HUXHIN kopi 650-700 °C. Llen po3irpis
Mir CpuYMHUT abo KpuUCTanisauilo HOBUX reHe-
paLin MOHALMUTY Ta UMPKOHY, abo X uyacTkoBy a6o
MOBHY BTPATY BXe iCHYUMMU KpucTanamu pagio-
FEHHOTO CBUHLLIO Ta iX MO3ipHE KOMOSIOMKEHHSA.

BTim, 3BMYAIHMI 06'€eMHUI (KOHAYKTUBHUIA) PO3i-
rpie (+ 3annwWKoBe Teno) KpUCTaniuHMUX nopig Kopw
MaB 6U PiBHO MipOI BNAMBATM HA BCi KpUCTanu
UMPKOHY Ta MOHAUWTY B NeBHOMYy 06'emi mopoawu.
OfHaK MU CNOCTEPIraeMo, WO Lien BNNB MaB AKUICb
BN6iIpKOBUIA XxapakTep. TO6TO y BUMNAAKY, KoMK NosiBa

MONOAMX LMPKOHIB Ta MOHAUMTIB 6yna 3ymoBneHa
BUKMIOYHO TPUBASIUM YACOM OXONOKEHHS, TO BU-
COKi TemnepaTtypw BniuBanu 6 ogHaKoOBOK Mipoio
Ha BCi KpucTanu B nopoaax i Ha Bci nopoau YU, Ane
y Hac, OKpim OKpeMux BUMAAKIB «HeBAANUX» AaTy-
BaHb, € BeMNMKa KiNbKiCTb JaT 3 AOCUTb HE3HAYHU-
My noxubkamm (CtenaHiok, 2024). Hapa3si mu cxuns-
€MOCA [0 AYMKM, WO NPUUYMHA B iHWOMY. A came B
XOfli KOMi3iNHMX MpPOLECiB, WO CynpoBOAXYBanucs
po3irpisom kopw, Bif6yBanocs NpOHUKHEHHS to-
iniB y BiAHOCHO TOHKUX NMPOTAXHUX NiHINHUX 30HaX
TEKTOHIUHMX MopylleHb (TeKTOHIUHNX gedopmaliin).
Came umm (aHi30TpoMiel NposABy NpoLecy) MoXHa
MOSACHWUTK, YOMY B OAHIN NPo6i (5-10 Kr) NpUCyTHi
AIK AaBHI, TaK i Monofi MoHaunT (LMPKOHK) Ta Yomy
B Mopopax 3 iHWux AinaHok Teputopii YL monogi
KpUCTanu umux miHepanis BigCyTHi.

BucHoBKU

Y mexax [IHicTpoBCbKo-By3bkoro pamoHy YL Ha-
6ynn po3BUTKY MOPOAHI napareHe3ncu, B SIKUX
BMCOKOTEMMEPATYPHI  MiHEpann-reoXpoHOMeTpy
(LMPKOH Ta MOHALMT) XapaKTepPU3yTbCsA WNPOKUM
ZianasoHom BikiB. Mpu LboMy HammonoAwi i3 3a-
thikcoBaHux U-Pb BikiB cTaHoBNATb 1800-1700 M/H
POKiB, W0 Ha 200-300 M/TH POKIB Mi3Hile yacy npo-
AIBY FPaHYNiTOBOro mMeTamopdiamy Ta BKOPiHEHHS
rpaHiTOIAHUX MacuBiB. [IpMUMHAMK TAKOrO OMONO-
IDKEHHS BiKY LLUPKOHY Ta MOHALNTY MOXYTb 6YTK K
TpuBane nepebyBaHHA MOPOAHUX MapareHesucis
B YMOBax rpaHynitoBoi ¢auii metamopdismy, Tak
i NOBTOPHUI PO3irpiB 3eMHOT KOPU BHACNIAOK YKO-
pPiHEHHS BeNUKOro 06CAry MaHTiiHWX PO3MNaBiB,
WO CYynpOBOAXYBANNCA MPOHUKHEHHAM Yy 30HaX
TEKTOHIUHUX gedopmauin ¢nioigie, Wo, Ha Hal
nornag, € 6inbw BiporigHUM. He BUKMOUEHO, LLO
o6uaBa hakTopy Manm CyMiCHUIA BNAKB.

Lle docnidxeHHs 6yno 4yacmkoso NpoghiHaHCO8AHO
00C/iIOHUYbKUM NMPOEKMOM IHCMUmMymy 2eono2iyHux
Hayk lMonbcbkoi akademii Hayk «Petrochrony.

06roBOpPIOIOTLCA Pe3y/bTaTh ypaH-CBMHLEBOrO i30TONHOro AatysaHHA (Metog TIMS i LA ICP MS) MOHAUMTIB i3 NipOKCEHBMiCHMX
rpaHiToigis [AHiCTPOBCbKO-By3bKoro panoHy YKpaiHCbKOro wwuta. OTpUMAHi aHANITUYHI pe3ynbTaTi AaTyBaHHSA MYNbTU3EPHOBUX
HaBaXXOK MOHauuTy meTogom TIMS He BignoBigaTb moaeni ApeHca-Besepina. Y pesynbraTi BUKOPUCTaHHSA NO3€PHOBOO AaTyBaH-
HA meTogom LA ICP MS cepefi KpMCTaniB MOHALNTY i3 TUX XKe Nopia BUABNEHO AK AaBHi (Bikom noHaa 2,0 Mapa pokis), Tak i monogi
(1,7-1,8 mnpa pokis) kpucTanm.

MosiBa MONOANX KPUCTANiB MOXe 6YTU 3yMOB/IeHa He TifibKu MOCTYNOBUM OXONOMKEHHAM Nopia, ane i, wo 6inbl BiporiaHo, no-
BTOPHUM iX pO3irpiBom, CpMYMHEHUM HOPMYBAHHAM MarmaTuyHoOi NpoBiHLii 1,80-1,75 MApA pokiB Tomy. Hapasi npoBiHuUis penpe-
3€HTOBaHa YMCNEHHMMM NONAMMN AANOK, ABOMA rabpo-aHOPTO3UT-panakiBirpaHiTHUMKU MacuBamu y BonMHCbKOMY i IHTYNbCbKOMY
paiioHax YKpaiHcbkoro wuta (KopocTeHcbkuii i KopcyHb-HOBOMMPropoAcbKuiA, BiANOBIAHO) Ta UNCAEHHUMU IHTPY3UBAMM YIib-
TPAOCHOBHOTO CKNagy, Cy6nyXXHUMKU Nopogamu Ta rpaHiTamu B MpUa3oBCbKOMY paiioHi. TEKTOHO-MarMaTUyYHa akTUBI3aLis, OKpim
NOBTOPHOrO PO3irpiBy, CynpoBOAXYBaNACA NPOHUKHEHHAM (DNIOILIB Y 30HAX TEKTOHIUHMX AedopMaLi, WO i MOrN0 CIPUYNHUTK
KpucTanizawito (OMONomKeHHs) BiKy KpUCTaNiB MOHALUMTY i LMPKOHY. Came uuMm (aHi30Tponi€l NPoABY NPOLECY) MOXHA MOACHUTH,
YoMy B OfIHi/l NPO6i Baroto 5-10 Kr NPUCYTHI AK AaBHI, Tak i Monoai MoHauuTy (LMPKOHK) | YOMY B MOPOAAX 3 iHWUX AINAHOK Tepu-
TOPil YKPAiHCbKOTO WKTa MONOAI KpUCTaNu LUX MiHepanis BiACyTHI. He BUKNOUEHO, Wo o6uaBa hakTopy Manu CymicHUN BNAWB.
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Rare and trace elements of the Verkhniodniprovske
deposit of the Dnipro brown coal basin as an
indicator of Ukrainian Shield metallogeny

AV. Ilvanova’, L.B. Zaitseva, V.B. Gavryltsev

Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine

PigkicHi Ta po3cifiHi enemeHTN BepXHbOAHINPOBCbKOro poaoBuiLa AHINPOBCbKOro
6ypoByrinbHOro 6aceiHy K NOKa3HMK MeTanoreHii YKpaiHCbKOro WwuTta

A.B. IBaHOBa", /1.5. 3anueBa, B.b. laBpunbues

IHCTUTYT reonoriuHux Hayk HAH Ykpainu, Kuis, YkpaiHa

The geochemical features of the coal from the Verkhniodniprovske deposit of the Dnipro brown
coal basin, located within the Dnipro megablock of the Ukrainian Shield, have been studied. The
position of the deposit within the Shield was defined according to metallogenic, geochemical,
and landscape-geochemical zoning. It is shown that the crystalline rocks of the Ukrainian Shield
are the source of rare and trace elements in the coal. Correlation analysis was used to evaluate
the associations between the considered elements. Two stable associations have been found:
Yb-Y-Be and Ti-Zr-Sc-V-Cr. The migration pathways of the elements into the peat bed and the
possible forms of fixation of the elements in the organic matter of the coal are demonstrated. For
the first time, an analysis of the correlations of the considered elements with the microcompo-
nents of the coal organic matter of the lignitite, huminite-helite, fusinite and liptinite groups is
presented. The most coalphilic elements are Be, Yb, Y, Ge, Mo, Sc. Elements such as Ti, Zr, V, Cr, Pb,
Ga, Cu, La, Mn, Ni are more often associated with terrigenous material, which does not exclude
their presence in coal in sorption and organically bound form. A highly correlated dependence of
Ge on the resin content in the benzene extract was found, which makes it possible to recover Ge
in the technological process of bitumen extraction from coal.
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Introduction

The study of rare and trace elements in coal, which
are considered as associated minerals and are
used in almost all areas of science and technology,
is of great scientific and applied importance.

The study of the metal content of brown coal,
especially of the Dnipro brown coal basin (Dnipro-
bas), began in the 1960s. The conditions of migra-
tion and concentration of elements in coal, the
role of tectonic processes in the metal content of
coal, etc. were studied (Mitskevych, 1962; Sapry-
kin, Bogdanov, 1967; Kler, 1979; Lepigov et al., 1986;
Radzivill et al., 1987 et al.). However, many issues
of coal geochemistry and the role of its individu-
al microcomponents in this process remain to be
solved. Previous studies on the metallogeny of the
Ukrainian Shield (USh), relating to its metallogenic,
geochemical and landscape-geochemical zonation,
are mentioned below with appropriate references.

The aim of this study was to identify the path-
ways of elements entering the peat beds from the
source areas, the form of their accumulation, and
to determine the role of coal as a concentrator of
rare and trace elements.

150 petrographic sections were analyzed in
transmitted polarized light, the results of 146 de-
terminations of chemical and technological indi-
cators of coal quality, 144 determinations of the
chemical composition of ash and spectral analysis
were used. Coal petrographic, geochemical, chemi-
cal, and statistical research methods were applied.

The materials of this article were presented at
the All-Ukrainian scientific conference “Geological
Structure and History of Geological Development
of the Ukrainian Shield” (lvanova et al., 2024).

AV. lvanova, L.B. Zaitseva, V.B. Gavryltsev

Object of study

The geochemical characteristics of coal from the
Verkhniodniprovske deposit of the Dniprobas, which
is located within the USh, were studied (Fig. 1).

The main source of rare and trace elements in
the peat beds were the rocks of the crystalline
basement of the Dnipro granite-greenstone cata-
stable megablock of the USh (Kyryliuk, Shevchen-
ko, 2023). According to the metallogenic zoning
(Bochay et al., 1999; Goshovskiy, 2003), the deposit
belongs to the Middle Dnipro subprovince with a
wide development of greenstone rocks, the me-
tallogenic specificity of which is determined by
the presence of Ni, Co, Cu, Cr, Mo, Au ore occur-
rences and titanium-zirconium placers. According
to the metallogenic zoning by individual stages of
the development of the USh, this area belongs to
the Middle Dnipro metallogenic region, the Paleo-
gene deposits of which are characterized by the
presence of Ti, Zr, and partially Sn (Shevchenko,
Goyzhevskiy, 1984). According to the map of rare
metal mineralization of the USh, the deposit be-
longs to the Dnipro metallogenic subprovince
with ore occurrences of Mo, Ta-Nb, rare-earth ele-
ments (Nechaev et al., 2019). According to the geo-
chemical zoning, the deposit is located within the
Dnipro weakly differentiated chalcophile-sidero-
phile geochemical region, which is characterized
by numerous local concentrations of Cu, Ni, Co,
Mo, Mn, Sc, V (Galetskiy, 1984). According to the
landscape-geochemical zoning of the territory of
the USh (Mitskevych, 1971), the deposit is located
within the Steppe region (Ingul-Ingulets steppe
subregion), where in the humus horizons of geo-
chemical landscapes directly connected with the

Fig. 1. Dnipro brown coal ba-
sin (Radzivill et al., 1987; Ky-
ryliuk, Shevchenko, 2023): 1 -
coal-bearing deposits of the
Buchak suite; 2 - boundaries
of the Dniprobas; 3 - deep
faults; 4 - contours of the
Verkhniodniprovske deposit
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crystalline rock basement, the elements Mn, Ni, Ti,
V, Cr, Zr, Cu, Pb, Zn, Y, Sr form the most stable sec-
ondary dispersion halos, while Co, Be, Sn, Ga, La,
Ba form less stable ones.

A similar spectrum of elements was found in the
coal of the Verkhniodniprovske deposit: Mn, Ni, Ti,
V, Cr, Mo, Zr, Cu, Pb, Ga, Ge, Be, Sc, Y, Yb, La.

The degree of concentration of the elements,
their qualitative composition and distribution fea-
tures were determined both by the crystal-chemi-
cal properties of the atoms of the elements and by
the physico-chemical and facies conditions of peat
bog formation.

Coal petrographic studies

The classification developed by M.O. Ignatchenko
(Ignatchenko, Zaitseva, 1978) for brown coal was
used to establish the features of the relationship
between rare elements and microcomponents of
brown coal during microscopic examination. An
important feature of the classification is the abil-
ity to clearly subdivide organic microcomponents
depending on the source material, morphology,
structure, and degree of transformation of plant
residues. The studied coal was divided into ligni-
tite, huminite-gelite, fusinite, and liptinite groups.
The primary role belongs to the components of the
huminite-helite and lignitite groups. Within the
groups, microcomponents are divided depending
on the raw plant material, the anatomical and mor-
phological features of the plant residue and the
degree of preservation of the botanical structure.
The lignitite group is represented by yellow and
yellowish-orange tissues that originated from the
remains of coniferous plants. The huminite-helite
group, which plays a major role in the composition
of the coal, includes various red, brownish-red tis-
sues of angiosperms (xylinite, parenchyte, felinite).
Structural fragments are observed quite rarely,
atrite is the most common. Sometimes dopplerin-
ite is found, filling the cavities of cracks. The com-
ponents of the fusinite group are observed spo-
radically and are represented by single fragments
of semifusinite. The prevalence of ortho- and ni-
grosclerotinite is characteristic for the brown coal
of the studied deposit. The composition of the
liptinite group includes various components: su-
berinite of different states of preservation, suber-
inite-atrite, resinite, cutinite bordering leaf blades,
and, rarely - microexinite. It is necessary to note
the significant distribution of the structureless mi-
crocomponent - bituminite-desmite.

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

Mineral components are represented by
quartz, clayey material, often of kaolinite com-
position, muscovite, biotite, glauconite, pyrite.
Minerals of feldspar, amphiboles and pyroxene
groups are less common. Accessory minerals are
quite common: tourmaline, zircon, rutile, garnet,
magnetite, ilmenite, staurolite, etc.

The assessment of the paleoenvironment of
peat formation based on the microcomponent
composition of coal by the method of S.F.K. Dies-
sel (Diessel, 1992) indicates that peat accumula-
tion occurred in the zone of the lacustrine-marsh
coastal lowland under conditions of high flood-
ing and erosion-tectonic paleovalleys with a no-
ticeable influence of the marine environment
(limno-telmatic conditions, marsh), less often in
overgrown lakes (limnic conditions) (lvanova et
al., 2021) (Fig. 2).

Fig. 2. Diagram of the reconstruction of the conditions of peat ac-
cumulation in the Verkhniodniprovske deposit of the Dniprobas

The chemical influence of the seawater on
the peat bed is indicated by the ratio Ca**/Mg™
(Werner's coefficient (Werner, 1954)), which aver-
ages 5.6, and the Leifman-Vassoevich coefficient
(Vassoevich, Leifman, 1979), which averages 0.54.
These indicators suggest the formation of peat
beds from plants of terrestrial origin under the
influence of marine conditions.
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Results and their discussion

On the correlation matrix of the data of ash con-
tent (A), chemical composition of ash and spectral
analysis, geochemical associations (Yudovich, 1978)
of rare and trace elements Yb-Y-Be (at the level of
correlation coefficients r = 0.79 and higher) (Fig. 3)
and Ti-Zr-Sc-V-Cr (at the level of r = 0.48 and higher)
(Fig. 4) were identified. The remaining elements do
not form stable associations.

Fig. 3. Correlation profiles of the elements of the Yb-Y-Be asso-
ciation

Fig. 4. Correlation profiles of the elements of the Ti-Zr-Sc-V-Cr as-
sociation

Elements of the geochemical association Yb-Y-
Be have almost zero correlations with ash content
and silica, insignificant relationships or their ab-
sence with other ash-forming components. At the
same time, positive correlations are observed with
humic acids (r up to 0.23), parenchyte (r up to 0.37),
parenchyte-atrite (r up to 0.34), felinite (r up to
0.15), felinite-atrite (r up to 0.26) and microcompo-
nents of the liptinite group (r up to 0.26). This means
that these elements have significant coalphilic

AV. lvanova, L.B. Zaitseva, V.B. Gavryltsev

properties. Migrating in solutions in the form of
elemental cations, complex carbonates and fluo-
rine anions (Kraynov, Shvets, 1980; Yudovich, Ketris,
2002), they are sorbed by the organic matter (OM)
of coal or form organometallic compounds with it
(Manskaya, Drozdova, 1964; Mitskevych et al., 1983;
Yudovich, Ketris, 2002). In addition, they can be im-
purity elements in minerals of terrigenous origin:
rock-forming - amphiboles (hornblende), feldspars,
biotite, accessory - garnet, zircon (Lazarenko, Vinar,
1975; Shcherban, 1986). These elements came to the
peat bed with groundwater and surface water in the
form of suspensions, the solid phase of which was
formed as a result of erosion of crystalline rocks and
weathering crust of acidic composition. Their pres-
ence within the same association can be explained
by the common source of their input and the com-
mon mechanism of their transfer from the source to
the peat bed.

Elements included in the geochemical associa-
tion Ti-Zr-Sc-V-Cr have high correlations with silica,
quite high relationships with ash content, high in-
verse relationships with calcium, magnesium and
sulfur oxides. These elements are associated with
terrigenous material of basic (Ti, V, Cr) and acidic
(Zr, Sc) composition accumulated during the peat
stage. The presence in the coal of rock-forming and
accessory minerals-carriers of elements of this as-
sociation (pyroxenes, rutile, ilmenite, zircon) and
minerals in which they are found as impurities
(amphiboles, feldspars, biotite, garnet, magnetite,
tourmaline) (Lazarenko, Vinar, 1975; Shcherban,
1986) confirms this conclusion.

Positive correlations of these elements with bi-
tumen (Ti, V, r = 0.27; Zr, r = 018; Sc, r = 0.44; Cr,
r = 0.15), dopplerinite (Zr, r = 017; Ti, r = 0.11), pa-
renchyte (Zr, r = 0.31; Ti, Sc, r = 0.11), semifusinite
(Ti, r = 0.21) and lignitite (Sc, r = 0.52), indicating
the possibility of their presence in the coal in a
non-mineral sorbed form or in complexes with OM
(Manskaya, Drozdova, 1964; Yudovich, Ketris, 2002).
They entered the peat bed in the form of elemental
anions, oxyanions, carbonate and hydrooxocom-
plex anions (Kraynov, Shvets, 1980; Yudovich, Ket-
ris, 2002). These elements are probably related by
the synchronicity of their accumulation.

The elements Pb, Ga, Cu, which form an unsta-
ble association (Fig. 5), have positive correlations
with ash content, silicon and aluminum oxides,
negative correlations with calcium and magne-
sium oxides, sulfuric anhydride and sulfur. They
could have come as impurity elements with ter-
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Fig. 5. Correlation profiles of Pb, Ga, Cu

Fig. 6. Correlation profile of Ge

rigenous rocks from acidic to basic composition.
These elements can be associated with alumi-
nosilicates (kaolinite, muscovite, biotite) and
oxides (magnetite). The positive correlation of
these elements with Ti (r up to 0.41) suggests the
presence of their impurities in accessory miner-
als of titanium (ilmenite). In solution, these ele-
ments could have entered the peat bed mainly in
the form of elemental cations and hydrooxocom-
plex anions (Kraynov, Shvets, 1980; Yudovich, Ke-
tris, 2002). Their positive correlation with felinite
(Pb, Ga, r up to 0.18), sclerotinite (Pb, r = 0.26)
and bituminite-desmite (Cu, r = 0.20) indicates
the possibility of their presence in the coal OM
in the sorbed form and in the form of organomi-
neral complexes, especially complex compounds
of the chelate type (Manskaya, Drozdova, 1964;
Yudovich, Ketris, 2002).

Ge has a significant negative dependence on
ash content and small and negative correlations
with ash-forming components. At the same time,
there is a high positive correlation (r = 0.73) be-
tween Ge and the resin content of the benzene ex-
tract (Fig. 6) and a significant positive dependence
on the content of lignitite (r = 0.19), xylinite (r =
0.24), felinite-atrite (r = 0.34) and sclerotinite (r =
0.33). This certainly confirms the predominant as-
sociation of Ge with the OM of brown coal, where
it can be found in a non-mineral sorbed form, in
the form of simple and complex humates of the
chelate type, as well as Ge-organic compounds
(Yudovich, Ketris, 2004). These elements could be
delivered to the peat bed with the solution mainly
in the form of oxyanions (Kraynov, Shvets, 1980;
Yudovich, Ketris, 2002;). The high correlation of

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

Ge with the resin content of the benzene extract
allows to obtain germanium in the technological
process of separating bitumen from coal.

Mo is characterized by the absence of depen-
dence on ash content and ash-forming compo-
nents and a positive relationship with potassium
oxide (Fig. 7), which indicates the possibility of
its occurrence as an impurity in potassium feld-
spars, muscovite, biotite. Mo could enter the
peat bed in the form of elemental anions and
oxyanions (Kraynov, Shvets, 1980; Yudovich, Ke-
tris, 2002). In coal, where a positive relationship
of molybdenum with lignitite, lignitite-atrite and
parenchyte (r up to 0.20) is recorded, it can be
found in a physically sorbed non-mineral form
and in the form of organic complexes containing
oxycompounds in the ortho position (Manskaya,
Drozdova, 1964; Yudovich, Ketris, 2002).

Fig. 7. Correlation profiles of Mo
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Fig. 8. Correlation profiles of La

La has a positive relationship with ash content
and silica, and a negative relationship with other
ash-forming components (Fig. 8). This indicates its
input with terrigenous material of acidic composi-
tion. It can be presentas animpurity insilicates(al-
bite, muscovite)(Mitskevich,1976;Shcherban,1986).
The high positive relationship of La with Ti (r =
0.41) suggests the presence of an admixture of La
in accessory titanium minerals (ilmenite, rutile).
Lanthanum could enter the peat bed with the
solution in the form of simple cations, complex
carbonate and fluorine anions (Kraynov, Shvets,
1980; Yudovich, Ketris, 2002). The positive correla-
tion with bitumen (r = 0.29) and such microcom-
ponents as xylinite and parenchyte (r up to 0.15)
indicates the possibility of lanthanum occurrence
in the OM of coal, both in the sorbed form and in
the form of organic complexes.

Mn has negative correlations with silicates
and ash content and positive correlations with
calcium, magnesium and sulfur oxides (Fig. 9).

AV. lvanova, L.B. Zaitseva, V.B. Gavryltsev

This suggests its presence as an impurity in car-
bonates and iron sulfides. The Mn admixture is
inherent to micas (biotite, muscovite), hydrom-
icas (glauconite) and some accessory minerals
(garnet, staurolite, ilmenite, magnetite) (Laza-
renko, Vinar, 1975). Migration of Mn, which is re-
leased during weathering of crystalline rocks,
is possible not only in mineral form, but also in
solutions in the form of elemental cations and
hydrooxocomplex anions (Kraynov, Shvets, 1980;
Yudovich, Ketris, 2002). Mn is slightly positively
correlated with humic acids (r = 0.15), phyllinite
and sclerotinite (r = 0.12-0.13). According to (Man-
skaya, Drozdova, 1964), manganese may be pres-
ent in coal in the form of organometallic com-
plexes.

Ni does not correlate with ash content and
ash-forming components (Fig. 10), except for K,0
oxide. It can be found in a non-mineral sorbed
form in clay minerals, micas, and also as an im-
purity in some accessory minerals (staurolite,
magnetite) (Lazarenko, Vinar, 1975). Nickel enters
the peat bed in the form of elemental cations
and hydrooxocomplex anions (Kraynov, Shvets,
1980; Yudovich, Ketris, 2002). It is positively cor-
related with bituminite-desmite (r = 0.20). It can
probably be found in coal in sorbed form and in
the form of humates (Yudovich, Ketris, 2002).

According to the authors, the main amount of
elements in coal is accumulated at the stage of
sedimentogenesis. It is during peat formation
that OM is characterized by high reactivity, with
the highest sorption and ion exchange proper-
ties. At this stage, optimal conditions for contact
and interaction with chemical elements intro-
duced into the peat bed were created.

Fig. 9. Correlation profiles of Mn

Fig. 10. Correlation profiles of Ni
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As mentioned above, all the elements consid-
ered migrated in solutions in the form of simple
ions, oxyanions and complex compounds whose
ligands were hydroxide, carbonate or fluoride
ions.

However, it should be noted that natural wa-
ters contain a large number of natural organic
compounds (humic and fulvic acids). Due to their
chemical structure and the presence of function-
al groups, they can form complexes with migrat-
ing metals, which vary in strength and solubility
and are capable of moving over long distanc-
es (Manskaya, Drozdova, 1964; Kraynov, Shvets,
1980). They, like the above-mentioned forms of
migratory elements, can be introduced into the
peat bed and absorbed by the peat OM.

Conclusions

It was found that the source of rare and trace
elements in brown coal is the crystalline rocks
of the USh and their weathering crust. They en-
tered the peat bed with groundwater and sur-
face water in the form of suspensions, the solid
phase of which was formed as a result of erosion
of crystalline rocks and weathering crust. The
considered elements also migrated in solution
in the form of simple ions, oxyanions and com-
plex compounds whose ligands were hydrox-
ide, carbonate or fluorine ions. Their migration
is also possible in the form of soluble organic
complexes.

The considered elements are found in coal
as impurities or main components in minerals
dispersed in the coal substance, in the form of
finely dispersed inclusions sorbed on the coal
surface, and in the form of organometallic com-
pounds.

For the first time, an analysis of the correla-
tions of the considered elements with the mi-
crocomponents of the coal OM of the lignitite,
huminite-helite, fusinite and liptinite groups is
presented.

The most coalphilic elements are Be, Yb, Y, Ge,
Mo, Sc. Elements such as Ti, Zr, V, Cr, Pb, Ga, Cu,
La, Mn, Ni are more often associated with ter-
rigenous material, which does not exclude their
presence in coal in sorption and organically
bound form.

The high correlation of Ge with the resin con-
tent of the benzene extract allows to obtain Ge
in the technological process of separation of bi-
tumen from coal.

The work was carried out at the Institute of
Geological Sciences of the National Academy
of Sciences of Ukraine within the framework
of the research on the topic “Coal-Bearing and
Shale-Bearing Formations of Ukraine and Re-
lated Mineral Resources of Strategic Importance
(code: 111-3-24)” for 2024-2027 (code for program
classification of expenditures and lending to lo-
cal budgets 6541030).

BMBUYEHO reoximiuHi 0co6nMBOCTI BYrinna BepxHboAHINPOBCbKOro poAoBuMiLa AHiNPOBCbKOro 6ypoByrinbHOro 6acenHy, Lo
3HAXOAUTbCA B MeXax MpuAHINpoBCcbKOro merabnoky YKpaiHCbKOro WuTa. BU3HaueHo NonoXeHHs pPofoOBUILA B MEXaX LnTa
3a MeTaNloreHiYHWM, reoXiMiuHUM Ta NAHAWA(THO-TeOXiMiUHUM pPanoHYBaHHAM. MOKA3aHO, WO MKEPENoM HAAXOMKEHHSA Y
BYrinAs pifKiCHUX Ta PO3CiISHUX €NEMEHTIB € KPUCTaNiuHi mopoan YKpaiHCbKOro WnTa. 3 AONOMOro KOpPensLuiiiHOro aHanisy
NpoBeAEeHO OLHKY acOLiOBaHOCTI PO3rNAHYTMX eneMeHTiB. BugineHo aBi cTinki acouiauii: Yb-Y-Be 1a Ti-Zr-Sc-V-Cr. Busisne-
HO WNAXU MirpaLii enemMeHTiB y TOpGoBULLe Ta MOXINUBI hopmu bikcaLil enemMeHTIB B OpraHiuHii peuoBuHi Byrinnsa. Bnepwe
npesCTaBNEHO aHani3 KoOpensaLinHUX 3B’A3KiB PO3rNAHYTUX eIeMEeHTIB 3 MiKDOKOMMNOHEHTaMK OPraHiyHOl PeYOBMHM BYTiNnA
rpyn NirHiTUTY, FTYyMiHiTO-renity, Go3UHITY Ta NiNTUHITY. Hanbinbw ByrnecdinbHUMu € enemeHTn Be, Yb, Y, Ge, Mo, Sc. Taki ene-
MeHTH, K Ti, Zr, V, Cr, Pb, Ga, Cu, La, Mn, Ni, yacTilwe noB’A3aHi 3 TEpUreHHUM MaTepianom, Lo He BUKIOUAE TX MPUCYTHOCTI
y BYFinni B cOp6LiiiHiN Ta OpraHiuHoO NoB'A3aHi hopmax. BUsSBNEHO BUCOKY KOpensLUiiHy 3anexHicTb Ge Bif BMicTy cmonu
6€H30N1bHOM0 eKCTPAKTY, WO AO3BOMSE OTPUMATU FEPMAHIN Y TEXHONOTIYHOMY NpoLueci BUAineHHs 3 Byrinns 6itymy.
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A new record of the myriapod genus
Arthropleura Jordan in Jordan et von Meyer, 1854
from the Pennsylvanian of Ukraine

V.S. Dernov"?

"Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine; 2National Museum of Natural
History of the NAS of Ukraine, Kyiv, Ukraine

HoBa 3Haxigka 6araToHixoK pogy Arthropleura Jordan in
Jordan et von Meyer, 1854 y neHCcMnbBaHii YKpaiHu

B.C. lepHoB"?

"IHCTUTYT reonoriyHmx Hayk HAH YkpaiHu, KniB, YkpaiHa; 2HauioHanbHUi HAyKOBO-NPUPOAHNYNI My3€eN
HAH YkpaiHu, KniB, YkpaiHa

New finds of remains of probably juvenile giant terrestrial myriapods belonging to the genus Ar-
thropleura Jordan in Jordan et von Meyer, 1854, defined under open nomenclature only to the ge-
nus level (A. sp.), are described from continental (probably lacustrine) rocks of the Mospyne For-
mation (late Bashkirian, Early Pennsylvanian) of the southern Luhansk Region, eastern Ukraine.
The specimens of A. sp. differ from most arthropleurid fossils described and figured by previous
researchers by their much smaller size, much fewer tubercles on the surface of the probable
paratergites, and the absence of a significant size gradation of the tubercles. The new findings
support the assumption of some researchers that juvenile and adult individuals of the genus
Arthropleura may have chosen different habitats for their existence.
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Introduction

Giant myriapods of the genus Arthropleura Jordan
in Jordan et von Meyer, 1854, with some individuals
reaching a length of about 2.5 m (Hahn et al., 1986;
Schneider, Werneburg, 1998, 2010; Pillola, Zoboli,
2021), are among the largest terrestrial inverte-
brates in the Earth history. This genus ranged from
the late Visean (Mississippian) to the Sakmarian
(Cisuralian, Permian) of the palaeoequatorial belt
of Euramerica (Schneider et al., 2010; Chaney et al.,
2013; Davies et al., 2021).

In the fossil record, these arthropods are rep-
resented mainly by isolated fragments of the exo-
skeleton (see review in (Davies et al., 2021)), as well
as giant trackways named Diplichnites cuithensis
Briggs, Rolfe et Brannan, 1979 and its junior syn-
onym D. minimus Walter et Gaitzsch, 1988 (Fer-
guson, 1966; Ryan, 1986; Marks, 1998; Lucas et al.,
2005; etc). Trackways assigned to Diplichnites
cuithensis with widths of 18-50 cm and D. minimus
with widths of 5-8 cm have been reported from the
Visean to the Cisuralian of the USA, Canada, Scot-
land, France, Germany, Ukraine, and Kazakhstan
(for more details see (Moreau et al., 2021: Table 2)
and (Davies et al., 2021: Table 1)).

V.S. Dernov

At present, only three more or less complete
adult specimens of Arthropleura are known, two
of which come from the Pennsylvanian of Germa-
ny (Guthorl, 1934, 1935; Hahn et al., 1986; Schneider,
Barthel, 1997; Schneider et al., 2010) and one spec-
imen was described by Davies et al. (2021) from the
Serpukhovian of England. There are several reports
of complete exoskeletons of apparently juvenile
individuals of Arthropleura (Calman, 1915; Almond,
1985; Briggs, Almond, 1994; Schneider et al., 2010;
Lhéritier et al., 2024).

Previously, the present author (Dernov, 2019a) fig-
ured body remains of Arthropleura sp. and locomo-
tion traces assigned to Diplichnites cuithensis from
two deltaic sandstone beds in the middle part of the
Mospyne Formation (late Bashkirian, Early Pennsyl-
vanian) exposed near the village of Makedonivka
in Luhansk Region, eastern Ukraine. The body re-
mains of Arthropleura sp. are very fragmentary here
and occur together with pebbles and plant debris
as clusters of numerous exoskeleton fragments on
the sandstone bedding plane. The new finds of ar-
thropleurid remains from the Mospyne Formation
exposed in the south part of Luhansk Region are de-
scribed on this paper. These finds come from a new

Fig. 1. Geographical location
of the arthropleurid-bearing
locality (orange asterisk)
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Fig. 2. Geological setting of the studied fossil site:
a - stratigraphic position of the Mospyne For-
mation in the Carboniferous succession of the
Donets Basin, b — stratigraphic position of the
arthropleurid-bearing fossil sites, ¢ - lithological
column of the arthropleurid-bearing fossil site.
Abbreviation: M. Volnovakha Group - Mokra Vol-
novakha Group

stratigraphic level and facies than the previously
described fossils (Dernov, 2019a). Various groups of
non-marine arthropods have been previously stud-
ied from the Carboniferous of the Donets Basin, i.e.,
arthropleurids (Dernov, 2019a), eurypterids (Cherny-
shev, 1933; Shpineyv, 2014), horseshoe crabs (Cherny-
shev, 1927, 1928; Karlov, 1948; Shpinev, 2018; Dernov,
2019a, 2019b), trigonotarbids (Dunlop, Dernov, 2023),
thelyphonids (Selden et al., 2013), conchostracans
(Chernyshev, 1927, 1928; Dunaeva, 1950), cyclids
(Dernov, 2022c), freshwater barnacles (Tchernyshev,
1935), pygocephalomorphs (Birshtein, 1966; Schram,
1980), and insects (Sharov, Sinitshenkova, 1977; Aris-
tov, 2015; Dernov, 2019a; Aristov, Rasnitsyn, 2022).
Unfortunately, many of these groups need to be
revised, because much time has passed since their
original study and the taxonomy of arthropods has
undergone significant changes since. Arthropleurids
are an excellent tool for palaeogeographic and pa-
laeobiogeographic reconstructions, since these ar-
thropods predominantly inhabited wetland forests
of the palaeoequatorial belt.

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

Geological setting

Locality. The studied body fossils of Arthropleura
sp. were collected from dumps of a small, very
old (c. 100-120 years old) coal mine near the vil-
lage of Makedonivka (Ukraine, Luhansk Region;
coordinates: 48°14'36"N 39°17'58"E) (Fig. 1). The
fossil-bearing rock is a roof shale of the g2 coal
bed in the middle part of the Mospyne Formation
(Fig. 2, b).

Numerous animal fossils such as the non-marine
bivalves Curvirimula trapeziforma (Dewar, 1939)
(Fig. 3, d, e) and C. tessellata (Jones, 1891) (Fig. 3, /), a
juvenile horseshoe crab, problematic remains, fish
scales assigned to Rhizodopsis sauroides (Williams,
1849) (Fig. 3, i) and Rhabdoderma elegans (New-
berry, 1856), a bradyodont tooth assigned to Helo-
dus sp., and undetermined fish remains (Fig. 3, g)
have been collected from this stratigraphic level
(Dernov, 2019b, 2022a).

A rich terrestrial plant assemblage consist-
ing of Asolanus camptotaenia Wood, 1860,
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Fig. 3. Geological and palaeontological features of the Arthropleura-bearing shale above the g?2 coal bed: a - general view of the studied
fossil site, b — pteridosperm Neuralethopteris schlehanii (Stur, 1877) Cremer, 1893, ¢ — pteridosperm Paripteris gigantea (Sternberg, 1823)
Gothan, 1941, d, e - bivalves Curvirimula trapeziforma (Dewar, 1939), f - bivalve Curvirimula tessellata (Jones, 1891), g — impression of the
fish fin, h - limonitized coprolite, i - fish scale Rhizodopsis sauroides (Williams, 1849), j - ?bromalite, k - trace fossil Cochlichnus anguineus
Hitchcock, 1858. Scale bars =5 mm
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Bothrodendron minutifolium (Boulay, 1876) Zeiller,
1879, Cyperites bicarinatus Lindley et Hutton, 1832,
Halonia sp., Lepidodendron lycopodioides Ster-
nberg, 1820, Lepidophloios laricinus (Sternberg,
1820) Goldenberg, 1857, Lepidostrobophyllum sp.,
Syringodendron sp., Stigmaria ficoides (Stern-
berg, 1820) Brongniart, 1822, Asterophyllites gran-
dis (Sternberg, 1825) Geinitz, 1854, As. longifolius
(Sternberg, 1825) Brongniart, 1828, Calamites ca-
rinatus Sternberg, 1823, C. undulatus Sternberg,
1825, C. cistii Brongniart, 1828, Pinnularia capilla-
cea Lindley et Hutton, 1834, Sphenophyllum cune-
ifolium (Sternberg, 1821) Zeiller, 1879, Corynepteris
coralloides (Gutbier, 1835) Zeiller, 1888, Dictyoxy-
lon sp., Eusphenopteris cf. obtusiloba (Brongniart,
1830-1831) Novik, 1947, Neuralethopteris schle-
hanii (Stur, 1877) Cremer, 1893 (Fig. 3, b), Paripteris
gigantea (Sternberg, 1823) Gothan, 1941 (Fig. 3, ),
etc., was collected at this fossil site (Dernov,
Udovychenko, 2019). Plant fossils sometimes bear
biodamages (e.g., galls, ovipositions, and margin
feedings) (Dernov, 2021). The trace fossils Plano-
lites beverleyensis (Billings, 1862) and Cochlichnus
anguineus Hitchcock, 1858 (Fig. 3, k) were also
found here (Dernov, 2019b, 2023).

Stratigraphy. The arthropleurid-bearing rocks
lie in the middle part of the Mospyne Forma-
tion (see Fig. 2, a, b), which consists of a 315 to
730-m-thick sequence of mudstones, siltstones,
sandstones, limestones, and coals (Aisenverg et
al., 1963, 1975; Feofilova, Levenstein, 1963; Dunae-
va, 1969; Poletaev et al., 2011; Nemyrovska, Yefi-
menko, 2013). The formation corresponds to the
lower part of the Zuyivkian Horizon (lower half
of the Kayalian Regional Stage) of the Regional
stratigraphic scheme of the Don-Dnipro Trough
(Poletaev et al., 2011; Nemyrovska, Yefimenko,
2013). The lower part of the formation (below the
g, coal bed) in the study area is replaced by the
shale-dominated succession, which is very poor in
fossils. Apparently, this part of the Mospyne For-
mation should be referred to the Dyakove Group
(late Visean-late Bashkirian) (Dernov, 2022b; Der-
nov, Poletaev, 2024).

The Mospyne Formation contains typical Lang-
settian terrestrial plants (Novik, 1974; Dernov,
Udovychenko, 2019) and ammonoids (Popov, 1979;
Dernov, 2022b), non-marine bivalves of the upper
part of the lenisulcata Zone and the lower part
of the communis Zone (Dernov, 2022a), the late
Bashkirian conodonts Declinognathodus nodu-
liferus (Ellison et Graves, 1941) s.l., ?D. pseudol-

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

ateralis Nemyrovska, 1999, Idiognathodus prae-
delicatus Nemyrovska, 1999, Id. primulus Higgins,
1975, Id. sinuosus Ellison et Graves, 1941, and Id-
iognathoides lanei Nemirovskaya in Kozitskaya et
al., 1978 (Nemyrovska, 1999), and other marine and
terrestrial biota such as miospores, foraminifer-
ans, corals, bryozoans, brachiopods, scaphopods,
gastropods, horseshoe crabs, insects, and fishes.

Taphonomy and palaeoecology. As the stud-
ied fossils were collected in the dumps of a small
coal mine, they probably originate from different
parts of the roof shale of the g2 coal seam. As a
rule, roof shales of coal beds in the Donets Basin
consist of several palaeoenvironmental “zones”
differing in depositional conditions (Chernyshey,
1931; Yefimov, 1934; Logvinenko, 1953; Posudi-
yevsky, 1977; Dernov 2022a), namely: (1) Swamp (in
the lower part) and lacustrine (in the upper part)
black mudstone and siltstone with frequent plant
debris, non-marine bivalves, and conchostracans;
(2) shallow marine and brackish black mudstone
and siltstone with lingulide brachiopods, marine
bivalves, and ostracods; (3) Offshore marine shale
with marine bivalves, gastropods, ammonoids,
and other normal marine fauna. The remains of
Arthropleura apparently originate from the lacus-
trine black shale of the swamp/lacustrine “zone”.

The trace fossils assigned to Cochlichnus an-
guineus Hitchcock, 1858 (see Fig. 3, k), which are
interpreted as locomotion traces of nematodes,
insect larvae, or annelids (Gluszek, 1995; Metz,
1995; Buatois et al., 1996, 1997; Lucas et al., 2004),
were found at the site. In addition, feeding traces
of unidentified “worm-like organisms” (Mikulas,
Dronov, 2006), Planolites beverleyensis (Billings,
1862), have been found at several stratigraphic
levels of the studied section. In the roof of the
sandstone unit (Bed No. 1; see Fig. 2, ¢), myriapod
locomotion traces assigned to Diplopodichnus
biformis Brady, 1947 were found; arthropod loco-
motion traces Diplichnites isp. have been found
in the Bed No. 6. The horseshoe crab resting trac-
es Selenichnites hundalensis (Romano et Whyte,
1987) with Planolites beverleyensis were found at
the base of the Bed No. 7.

The remains of bivalves from the roof shales
of the g? coal bed are often represented by shell
fragments. The formation of shell debris is proba-
bly not related to the influence of abiotic environ-
mental factors (e.g., high water activity), since, on
the basis of the lithological features, mudstone
was formed under conditions of low water dynam-
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ics. It is possible that sclerophagous fishes that
fed on molluscs were the producers of shell de-
bris. Together with bivalves, a single tooth plate of
the bradyodont fish belonging to the genus Helo-
dus and scales of sarcopterygians were found in
the Bed No. 4. In the same mudstones, elongated
clusters of small fish scales and bone debris are
often observed, which may be fish bromalites (see
Fig. 3, j).

Bivalves of the studied locality existed in shal-
low eutrophic freshwater or brackish lakes locat-
ed on the coastal accumulative lowland. These
palaeobasins were characterized by a significantly
depleted composition of aquatic organisms, low
sedimentation rate, dysaerobic environments,
and an active supply of nutrients from the adja-
cent lowland wetland (Dernov, 2022a).

The representatives of the genus Curvirimula
probably led a pseudoplanktonic lifestyle, attach-
ing themselves to various floating (e.g., wood frag-
ments) or bottom-located objects (e.g., benthic
macroscopic algae) (Warth, 1967; Wignall, Sims,
1990). In this way, these molluscs rose above the
oxygen-depleted water column zone. It should be
noted that the pseudoplanktonic lifestyle may be
optional for these molluscs and under more fa-
vorable conditions they could lead a benthic life-
style. The coastal zone of these lakes was covered
by dense, but systematically monotonous, hydro-
philic vegetation represented by monotaxon as-
semblages of the arborescent sphenopsid genus
Calamites (Fissunenko, 1987). Bivalves of the ge-
nus Curvirimula existed in brackish water basins
(Betekhtina, 1974; 1979; Anderson et al., 1997).

Material and methods

Two newly collected, poorly preserved fragmen-
tal impressions of supposed paratergites of Ar-
thropleura sp. preserved in carbonaceous, black
mudstone (specimen GMLNU-19/01) and siltstone
(specimen NMNH-G 8640/01) together with rare
plant debris were examined in this study. One fos-
sil described below has been previously figured
by the author (Dernov, 2019b: Fig. 3.6), but not for-
mally described. Studied fossils, collected by the
author during fieldwork in 2013-2014, are stored
in the Department of Geology, National Museum
of Natural History, National Academy of Sciences
of Ukraine, Kyiv (specimen NMNH-G 8640/01) and
in the Geological Museum of the Luhansk Taras
Shevchenko National University, Poltava (speci-
men GMLNU-19/01).

V.S. Dernov

Systematic palaeontology

Phylum Arthropoda von Siebold, 1848

Subphylum Myriapoda Latreille, 1802

Order Arthropleurida Waterlot, 1934

Family Arthropleuridae von Zittel, 1885

Genus Arthropleura Jordan in Jordan et von Meyer,
1854

Type species. Arthropleura armata Jordan in Jordan
et von Meyer, 1854; by original designation.

Arthropleura sp.
Fig. 4

Material. Two poorly preserved fragmental im-
pressions of probable paratergites with partially
preserved carbonized cuticle from the roof shale
of the g? coal bed, late Bashkirian-aged Mospyne
Formation (fossil site near the village of Make-
donivka, Luhansk Region, Ukraine).

Description. Specimen NMNH-G 8640/01 (Fig. &,
a) is a fragment of a weakly convex sub-triangu-
lar left lateral (?)paratergite, about 10 mm long
and 6 mm wide, preserved as a thin carbonized
film in siltstone together with small carbonized
plant debris. Two short, slightly curved faint fur-
rows, 3-4 mm long and c. 1 mm thick, are situat-
ed on the outer surface of the (?)paratergite, in
the area close to the supposed medial tergite.
Four sharp, rounded and slightly ellipsoidal tu-
bercles (three clearly visible and one faintly visi-
ble), 1 mm in diameter at the base, spaced about
2.0-2.5 mm apart, are arranged in a checkerboard
pattern near the narrow (lateral) margin of the
(?)paratergite. One or two tubercles have bro-
ken-off tips and are therefore truncated. The sur-
face of the (?)paratergite between the tubercles
is smooth and shows no evidence of the surface
fine ornamentation.

Specimen GMLNU-19/01 (Fig. 4, b) is a sub-trian-
gular fragment of a flattened (?)paratergite, about
14 mm long and 9 mm wide at its widest part,
preserved as a thin carbonized film in mudstone.
The outer surface of the (?)paratergite bears four
well-defined ellipsoidal and rounded tubercles,
1-2 mm in diameter, spaced 3.0-3.5 mm apart
and arranged in a checkerboard pattern, and one
barely visible slightly larger ellipsoidal tubercle
2.5 mm in length along the long axis. Most of the
tubercles are truncated because they have bro-
ken-off tips. The surface of the (?)paratergite be-
tween the tubercles is smooth and shows no evi-
dence of the surface fine ornamentation.
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Fig. &4. Arthropleura sp. from the Mospyne Formation of the Do-
nets Basin: a - specimen NMNH-G 8640/01, b — specimen GML-
NU-19/01. Scale bars =5 mm

Remarks. It is not possible to compare the speci-
mens of A. sp. described here with reliably identi-
fied remains of species of the genus Arthropleura,
since the available material, limited in quantity, is
very poorly preserved and may belong to juvenile
individuals of this genus, which, unfortunately, are
less frequently described (e.g., Calman, 1915; Al-
mond, 1985; Briggs, Almond, 1994) than the remains
of adults.

Occurrence. Late Bashkirian-aged Mospyne Forma-
tion of the central Donets Basin, Ukraine.

Discussion

The previously reported occasional finds of the
trackway Diplichnites cuithensis from the Donets
Basin (Dernov, 2019a: Fig. 8.9) confirm the opinion
of Schneider et al. (2010) that the limited record
of these large trace fossils in Central and Eastern
Europe, where Arthropleura body remains are very
common, is simply due to the lack of large expo-
sure surfaces in Upper Palaeozoic fluvial sand-
stone units. In the recent past, laminated marine
and rarely deltaic sandstones have been actively
mined in the Donets Basin. Alluvial sandstones, in
which Diplichnites cuithensis is most commonly
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preserved (see (Schneider et al., 2010)) for a review,
have hardly been mined, thus there are no large ar-
eas of exposed alluvial sandstone bedding planes.

It should be noted that the only figured spec-
imen of Diplichnites cuithensis from the Donets
Basin (Dernov, 2019a: Fig. 8.9) is rather poorly pre-
served, probably caused by wave erosion, and is
also represented by a small fragment of a trackway.
In terms of preservation, this specimen is similar
to traces of Diplichnites cuithensis from the Penn-
sylvanian of Kentucky, USA (Martino, Greb, 2009).
However, unlike the trace fossils from Kentucky,
Diplichnites cuithensis from the Donets Basin are
located on an erosion surface that was probably
not covered with microbial mats, which may greatly
enhance the preservation of animal surface tracks
(Seilacher, 2008; Marty et al., 2009; Carmona et al.,
2012), including the trackways Diplichnites cuithen-
sis (Prescott et al., 2014).

It is impossible to attribute the described prob-
able paratergites to a specific species of the genus
Arthropleura, since they are very poorly preserved
and represented by only two specimens. External-
ly, the two specimens of Arthropleura sp. described
above differ somewhat from each other, so it is
likely that they belong to different species of the
genus Arthropleura, although this cannot be prov-
en based on the available material.

The specimens of A. sp. described above differ
from most arthropleurid fossils described and fig-
ured by previous researchers (e.g., Pruvost, 1912,
1930; Waterlot, 1934; Copeland, 1957; Castro, 1997;
Pacyna et al., 2012; Pillola, Zoboli, 2021) by their
much smaller size, far fewer tubercles on the sur-
face of the probable paratergites, and the absence
of a significant size gradation of the tubercles.
However, the latter feature may be caused by the
small size of the studied fossils and their poor
preservation. It should be noted that the paraterg-
ite of Arthropleura armata Jordan in Jordan et von
Meyer, 1854 from the Visean of Germany (RoBler,
Schneider, 1997: Fig. 163, b; Schneider et al., 2010:
Fig. 9B) bears tubercles arranged in a staggered
pattern and differing slightly in size.

It is likely that the described material represents
the remains of juvenile individuals of Arthropleura.
The paratergites of juvenile arthropleurids from the
latest Stephanian-earliest Autunian of Montceau-
les-Mines in France (see (Schneider et al., 2010: Fig.
10A, B; Schneider, Werneburg, 2010: Fig. 11; Lhéri-
tier et al., 2024: Fig. 6)), bear rare tubercles of ap-
proximately the same size. The same applies to the
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juvenile specimen of Arthropleura described under
the name A. moyseyi Calman, 1915 from the West-
phalian of England (Calman, 1915). These tubercles
are sometimes staggered, although more often they
are arranged linearly. In addition to spines, the
paratergites also have a broad longitudinal ridge.
Schneider et al. (2010) also reported very long and
thin, spike-like sculpture cones on the paratergites
of A. moyseyi, which are only observed on silicon
rubber casts, but are not visible on the holotype of
A. moyseyi (see GB3D Type Fossils).

On the other hand, it should be noted that the
small size of the arthropleurid remains described
here could be a collecting artifact, as the Arthrop-
leura-bearing fossil site is an old mine dump com-
posed of weathered small (up to 5 cm) pieces of
rock. Under such conditions, large fragments of Ar-
thropleura exoskeletons could not have been pre-
served.

Juvenile and adult arthropleurids may have
inhabited different habitats and the preferred
habitat of adult arthropleurids could be charac-
terized as loosely vegetated sandy areas in open
river landscapes under a year-round wet climate
in coastal environments to seasonally wet, semi-
humid climates in continental settings (Schneider
et al., 2010). Therefore, the absence of remains of
adult arthropleurids in the material described here
could also be due to these reasons, although the
small amount of material studied does not allow
us to determine this with certainty.

Another morphological feature of the fossils
described above that distinguishes them from the
remains of Arthropleura described by previous au-
thors (e.g., Pillola, Zoboli 2021) is the absence of
fine ornamentation on the surface of the exoskel-
eton fragments, which cannot be explained by the
insufficient preservation of the described fossils,

V.S. Dernov

which were preserved in fine-grained rocks (silt-
stone and mudstone) as positive impressions with
partially preserved carbonized cuticle. The absence
of surface texture on fragments of the exoskeleton
is characteristic of arthropleurid remains buried in
coarse-grained psammite rocks (Davies et al., 2021).

Conclusions

The study of new finds of remains of terrestrial ar-
thropods of the genus Arthropleura from the Penn-
sylvanian of the Donets Basin demonstrated the
great importance of the so-called collecting artifact
in the completeness of collections of arthropleurid
remains and the age structure of representatives of
these arthropods in these collections. The absence
of complete trackways of arthropleurids belonging
to the ichnospecies Diplichnites cuithensis in the
Upper Palaeozoic of Central and Eastern Europe is
probably due to the lack of large areas of exposed
fluvial sandstones of this age in these macrore-
gions. The arthropleurid fossils and locomotion
traces from the Mospyne Formation of the Donets
Basin described in this paper and studied earlier
may indicate different living conditions for juvenile
and mature arthropleurids, as proposed by some
previous researchers.
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3 KOHTUHEHTaNbHMX (IMOBIPHO, 03€PHMX) NOPIA MOCMMHCLKOT CBITW (BEPXHA YACTUHA BALIKUPCLKOFO APYCY, HUXHIWA NMeHCUb-
BaHil) niBaHA JlyraHcbKoi 06N1acTi onMcaHo HOBI 3HAXiAKM PeLTOK, BiporigHo, I0BEHiNbHUX OCOBMH FiraHTCbKMX HAa3eMHUX
6araTtoHixok poay Arthropleura Jordan in Jordan et von Meyer, 1854, BU3HauYeHMX 3a BiAKPUTO HOMEHKATYpPOI e [0 po-
A0Boro piBHA (A. sp.). BuBUeHi pewwTku A. Sp. Bifpi3HAOTLCA BiA 6iNblWOCTi CKaM'AHINOCTEN apTponneBpua, onucaHux i 306pa-
XEeHUX nonepeaHiMu AOCNIAHUKAMMN, 3HAYHO MEHLUMMU PO3MipamMmn, 3HAYHO MEHLIO KifbKiCTIO rop6KiB Ha MOBEPXHi Napartep-
riTiB i BIACYTHICTIO 3HAUHOI rpagaLii po3mipiB uux rop6kiB. HOBi 3HaXiAKM NiATBEPAXYIOTb NPUNYLLEHHA AeAKUX AOCNIAHUKIB
LW,0A0 TOro, WO MonofAi Ta flopocni 0co6uHu poay Arthropleura mornu o6upatu pisHi 6ioTonu ANA CBOTO iCHYBaHHA.
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Identification of landslide hazard boundaries of
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Bu3HaueHHsA 3CyBOHE6e3neuHNX MeX AHINPOBCbKOro CXuy
6ina MukinbcbKoi 6pamu, Kunis

T.B. Kpinb*, A.O. CTpenbLoB

IHCTUTYT reonoriyHux Hayk HAH Ykpainu, Kuis, YkpaiHa

For the first time, the landslide hazard boundaries for the Dnipro slopes near Mykilska Brama
have been scientifically substantiated and established, both for current and forecast conditions,
based on the position of the slip surface. The study was conducted using a risk analysis of land-
slide activation, considering additional soil moisture as a result of the impact of anomalous
meteorological and technogenic factors. The position of the slip surfaces was supported by the
normative safety factor. Their delineation was carried out based on mathematical modeling for
three profiles on the slope under natural physical and mechanical properties and in the fore-
casted (saturated) state. The calculations were performed using the RocScience Slide 6 software
package, employing the Janbu method for a circular cylindrical slip surface. The engineering-geo-
logical conditions of this slope are characterized as complex due to the presence of a layer
of subsiding loess soils and slope angles ranging from 20° to 43°. Field observations recorded
markers of erosion-gravitational processes, including the “drunken forest” and tension cracks.
The main factor for the loss of equilibrium of the soils on the slope is overmoisturization, which
may result from anomalous rainfall or the influx of technogenic water into the soils from water
supply network leaks. According to calculations of the slope safety factor in the forecasted state,
in this case, with soil overmoisturization, a decrease of 10.4-22.4 % was determined compared to
the actual condition. The landslide hazard boundary, considering the impact of additional soil
overmoisturization and the corresponding decrease in soil strength properties, shifted by 30
meters in the middle section towards the edge of the slope. The methodology presented in the
studies for determining landslide hazard boundaries serves as a practical tool for establishing
such boundaries along the entire length of the Dnipro slope in Kyiv. Identifying landslide hazards
in two states allows for the differentiation of risk levels associated with the loss of equilibrium of
the slope’s soil mass and material losses due to the activation of displacements.
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1. Introduction

Urbanization processes and the development of
construction technologies necessitate the use of
areas with complex engineering-geological (geo-
technical) conditions. In large cities, these include
areas affected by landslides, flooding, subsidence,
waterlogging, etc. In Kyiv, 18.9 % of the total city
area consists of floodplain territories, 5% are land-
slide-hazardous or landslide-affected areas, 6.2 %
are areas with a high groundwater level, and 6.6 %
are areas with soils exhibiting subsiding properties
(General..., 2024). Among them, the most attractive
areas for construction investments are the slopes.

Designing structures on slopes requires a series
of steps, including preliminary slope stability cal-
culations, determination of safety factor values,
justification of landslide prevention measures for
the specific case, development of construction
techniques for working on the slope, etc. (Dem-
chyshyn, 1992; Bases..., 2009; Engineering..., 2017;
Planning..., 2019).

Alotofresearchesfocusonidentifyingthe shapes
of potential landslides at large scales (Ugenti et al.,
2025) or creating small-scale maps that highlight
areas with a high risk of landslide hazards (Jae-
dicke et al., 2014; Dahal B., Dahal R., 2017; Shekhun-
ova et al., 2022; Yakovlev et al., 2024; Global..., 2024).
For example, landslide hazard mapping based on
expert and statistical models conducted for cities
in Europe has proven to be a fundamental tool for
disaster management, utilizing a ranking of areas
where mitigation measures might be most effective
(Jaedicke et al., 2014). The parameters considered
include susceptibility factors (such as slope angle,
lithology, soil moisture, vegetation cover, and other
factors when available) and triggering factors (such
as extreme precipitation and seismicity). Also, the-
matic maps representing various factors associ-
ated with landslide activity in the Higher Himala-
yas of Nepal were generated using field data and
GIS techniques (Dahal B., Dahal R., 2017). However,
when planning urban development and designing
construction projects, it is more significant for ar-
chitects, investors, and builders to have approved
boundaries of landslide-prone zones, rather than
the contours of individual landslides.

In such works, it is essential to consider the
landslide hazard zoning schemes and landslide
prevention measures. For the territory of Kyiv,
these schemes were developed by Kyivproekt,
Specialized Management of Landslide Prevention
Underground Works (SMLPUW), and the Institute
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of Geological Sciences. They were created while
taking into account geomorphological conditions,
hydrogeological conditions, geological structure,
and other factors. The purpose of the “Master
Scheme of Landslide Prevention Measures” devel-
oped by “Kyivproekt” in 1983 was a regional fore-
cast of landslide processes in Kyiv using analogy
methods. To achieve this, 77 existing landslides in
Kyiv were described based on data from the Kyiv
Comprehensive Hydrogeological and Engineer-
ing-Geological Part “Pivnichukrgeologia” and “Ky-
ivproekt”, with their classification provided. On the
SMLPUW map, landslide-hazard areas are marked
along the edges of the slope terraces (Scheme...,
2020). In 2001, the “Map-Scheme of Landslide Pro-
cesses in Kyiv, Highlighting the Most Hazardous
Areas” was compiled by the Department of Engi-
neering Geology of the Institute of Geophysics of
the NAS of Ukraine (Demchyshyn et al., 2001) com-
missioned by “Kyivproekt”.

However, given the changes in climatic and me-
teorological conditions, such schemes should be
developed based on a risk analysis of the impact
of anomalous meteorological conditions, changes
in hydrogeological conditions. They should also
be refined to account for the influence of emer-
gency situations in water supply networks. Addi-
tionally, the impact of new construction must be
considered not only on slope stability but also on
existing buildings, particularly those of historical
and cultural significance. In this case, the landslide
hazard boundary, established by the safety factor
representing the sliding surface, would determine
the risk of a hazardous event occurring under the
corresponding calculation factors. Considering
the class of structures on the slope, whether built
or under design, each of the defined boundaries
may indirectly indicate the magnitude of material
losses during gravitational shifts, or the amount of
capital required to maintain the slope in a state of
equilibrium and ensure the stable operation of the
buildings. Considering such factors is possible us-
ing mathematical modeling methods and probabi-
listic approaches to determine slope stability (Bas-
es...,, 2009; Duncan et al,, 2014; Khan, Wang, 2020;
Shekhunova et al., 2020; Sampa, Schorr, 2024).

Stability calculations for the Dnipro slopes in
the central part of Kyiv were conducted both under
natural conditions and considering the impact of
existing buildings during the construction of new
buildings (Shumynsky et al., 2018a, b). The calcula-
tions, performed using H.M. Shakhuniants’ method
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and an analysis of the stress-strain state, revealed
a significant decrease in the slope safety factor
when accounting for the weight of structures and
complete soil saturation. This saturation may oc-
cur due to anomalous atmospheric precipitation,
snowmelt, and full soil moistening.

Calculations performed using the Plaxis software
application for modeling of the central part of the
Dnipro slopes identified areas of potential landslides
on total displacement contours and plastic zone con-
tours in the slope when its upper layers are in a sat-
urated state (Technogenic..., 2016). The primary soils
actively involved in forming landslide deposits on
the Dnipro slopes include loess-like loams, moraine
loams, brown clays, and the upper layers of mottled
clays. Under significant saturation from atmospheric
precipitation, snowmelt, groundwater, or technogenic
sources (leakage from water supply networks) water,
high hydrostatic pressures (pore pressures) develop.
These pressures act as a sharp trigger for the destabi-
lization of the stress-strain state of the soil mass, spe-
cifically the destruction of structural bonds, leading to
gradual movement of the soil mass along the slope.

In the study (Kril, Cherevko, 2023), mathematical
modelling and observations of landslide hazard fac-
tors (surface deformations, crack openingsin structur-
al elements of buildings) on the slope of the Far-Caves
Hill of the Kyiv-Pechersk Lavra identified potential lo-
cations. The study suggests that the identified bound-
aries of landslide and landslide-hazard zones should
be extended deeper into the hill territory.

However, the determination of landslide-prone
boundaries based on slip surfaces using risk anal-
ysis, which takes into account additional moisture
through modern computational methods for calcu-
lating the stability factor, was not performed. This
aspect was not addressed in the published works.

The main objective of this research was to iden-
tify the boundaries of landslide risk based on slip
surfaces using risk analysis that considers addi-
tional moisture on the Dnipro slopes, employing
mathematical modeling methods.

To achieve this, the following tasks were undertak-
en: collection and analysis of historical data and pre-
vious engineering-geological studies within the area;
field investigations, including field observations of
deformation signs on the slope and drilling of bore-
holes; analysis of natural deformation factors; model-
ling and stability calculations of the slope along three
calculation profiles; and the development of recom-
mendations for slope reinforcement in the zone of
active interaction between soil and structures.

TV. Kril, A.O. Streltsov

The study was conducted on a section of the
Dnipro slopes near Mykilska Brama in the Pechersk
district of Kyiv.

2. Research Methodology

The research utilized materials from engineering-geo-
logical surveys (Technical..., 2011, 2012, 2020), engi-
neering-geological maps, and studies (Kolot et al.,
1984; Demchyshyn, Kril, 2019). In 2020, with the partici-
pation of author A.O. Streltsov, drilling was conducted,
and soil samples were taken for analysis. Based on the
results, the geological and hydrogeological conditions
of the studied area were analyzed (Technical..., 2020).

The physical and mechanical properties of the
soils were determined based on laboratory test re-
sults and in accordance with state standards and
building codes (Bases..., 19964, b, 2001, 20093; Soils...,
2016). Classification parameters (natural moisture
content, plasticity index, moisture content at the lig-
uid limit and plastic limit, plasticity number, liquidi-
ty index, granulometric composition) were obtained
through laboratory tests on disturbed structure sam-
ples. Mechanical properties (internal friction angle,
specific cohesion) and density were measured on un-
disturbed structure samples (monoliths). Deforma-
tion characteristics (compression index, compressive
modulus) of the soils were obtained using oedome-
ters that prevent lateral expansion of the soil sample
during vertical pressure loading up to 0.3-0.6 MPa.
Table 1 presents the values of the physical-mechan-
ical properties of the soils in the studied area. To
calculate the stability of the slope in the forecasted
(saturated) state, the samples were saturated to full
water saturation, followed by the determination of
the corresponding characteristics. All data used in
the calculations are up-to-date and comply with the
requirements of DBN A.2.1-1-2008 regarding the valid-
ity period for engineering-geological surveys.

There are many methods for calculating slope
stability, which depend on the number of assump-
tions made about the conditions of the limit equi-
librium state at the points of the sliding prism, the
shape and position of the potential slip surface,
the distribution of normal forces along the slip sur-
face, the relationship between the tangential and
normal forces on the side faces of the blocks, as
well as the degree of certainty regarding the slope
parameters, etc. The methods for calculating slope
stability are based on determining the relationship
between the resisting and shearing forces acting
on a portion of the soil (Duncan et al., 2014; Engi-
neering..., 2017; Khan, Wang, 2020):
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Kst = SR/ST,

where R is the resisting force to shearing; T is the
shearing force.

It should be noted that the safety factor Kst
obtained in this way is not a constant value. It
varies seasonally and depends on the impact of
external factors of both natural and anthropo-
genic origin.

The current building codes and regulations (DBN,
DSTU) do not provide clear guidelines for the appli-
cation of specific calculation methods. The choice
of method depends on the engineering-geological
conditions, the type of shear deformations, and the
mechanism of potential soil displacement (Engi-
neering..., 2017). Considering the engineering-geo-
logical conditions of the studied slope section and
the analysis of calculation methods performed in

works (Duncan, Wright, 2014; Khan, Wang, 2020), the
Janbu method was selected among the limit equi-
librium methods to determine the landslide-prone
boundaries beyond the slip surface.

The analysis of changes in the slope stability
factor was carried out by varying the moisture con-
tent factor and the corresponding changes in the
physical and mechanical properties of the soils.
The calculations were performed using the Jan-
bu method for a circular cylindrical slip surface,
implemented in the RocScience Slide 6 software
(Analysis..., 2024).

The stability of slip surfaces was calculated us-
ing limit equilibrium methods for vertical slices.
This method allows for the analysis of individual
slip surfaces or the application of investigative
methods to determine the critical slip surface for
a given slope.

Fig. 1. The location of the stability assessment cross-sections within the study area: 1- the cross-section line; 2 - observed wells (drilled
boreholes); 3 - displacement of boreholes to the calculation profile line; 4 — the building of historical significance, Mykilska Brama; 5 -
drainage-tunnel systems; 6 — water supply networks; 7 - the landslide hazard line according to the Scheme (Scheme..., 2020)
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Table. Physical and mechanical characteristics of the soils of the slope near Mykilska Brama (Technical..., 2020)

x g £ £ § Calculated values
3 O] Z |5 - = (a=0.95)
.o ] (7] o
.. o . a.= s = | 82| ag
Description of the engineering-geological ] ST = gE | 20
element (EGE) So | 2% W | S8| 3%
(L) S E o "o | S E
] ‘5°0 H = = =
% | 88| & | = o
=S| 5|8 | 3
1 77  Bulksoils: sandy and silty loams 0.17 17.0 16.7 19 8
= ; tH ————————— 0890 7
Forecast saturation Sr = 0.8 = 18.4 181 17 7
2 16  Sandy loam, dusty, hard -1.47 16.7 0.783 9 16.4 19 10
3 17  Sandy loam, dusty, plastic up to fluid dzH 0.47 185 0.776 6 18.2 15 4
4 18  Sandy loam, plastic 0.53 18.4  0.695 12 181 17 7
5 19  Lightsilty loam, rigid, heavily peaty b 033 156 1420 32 15.3 5 5
H
6 20 Lightand heavy loam, dusty, soft plastic 0.52 17.5  0.906 8 17.2 10 9
7 1a  Sandy loam, dusty, hard, loess, subsidence -118 16.6 13 16.3 22 16
0.814
“Forecast saturation Sr = 0.8 edvP -H 073 18.3 6 18.0 16 6
8 2 Loam, rigid plastic 0.28 187 0.770 16 18.4 18 17
9 4 Dusty sand, low water saturation 18.2 25 17.9 28 3
- : fl-.gPdn - 0.592
Forecast saturation Sr = 0.8 20.4 23 201 26 1
10 6 Heavy and light sandy loam, semi-hard gpP,dn 0.16 19.7  0.598 27 19.4 14 41
m 7 Light and heavy loam, dusty, rigid plastic 0.23 18.7  0.725 15 18.4 13 28
12 8 Clay is light and heavy, dusty, semi-hard P, om 203  0.677 28 20.0 13 49
13 9 Light and heavy loam, dusty, rigid plastic 0.45 19.0 0.770 18 18.7 12 23
14 10  Clayis light and heavy, dusty, hard and semi-hard N,cb 0.02 202 0.672 32 19.9 9 137
15 N Clay is light and heavy, dusty, hard and semi-hard N,,sg 0.02 204 0.689 35 201 16 99
16 12 Sandy loam, hard N,np 114 19.8  0.549 40 19.5 24 33

'y, - unit weight; e, - void ratio; ¢, - soil friction angle.

* - values used in calculation for forecast state of slope.

The method for calculating the stability factor
was chosen based on the results of test modeling of
the IV-IV profile using the following methods: Sim-
plified Bishop, Janbu, Spencer, GLE (general limit
equilibrium)/Morgenstern-Price. The Janbu meth-
od yielded the lowest stability factor values. It is
used for analyzing complex slopes (complex slope
geometry, heterogeneous soils, complex loading
conditions, changes in moisture conditions), where
the assumption of circular sliding zones is not suf-
ficiently accurate.

The behavior of the soils was characterized using
the Mohr-Coulomb model. The calculated property
characteristics of the identified engineering-geo-
logical elements were taken with a confidence
probability of a = 0.95. The slope stability calcula-
tion in both the factual and forecasted states was
performed along profiles II-Il, IlI-Ill, and IV-IV, as
shown in Fig. 1. The factual condition refers to the
state of the slope that corresponds to the state
of the soil massif in 2020, with existing buildings.
The forecast state corresponds to the state when

the soil layers IGE-77, IGE-1a, IGE-4 are subject to
possible additional saturation, the values of phys-
ical and mechanical parameters corresponding to
“Forecast saturation Sr = 0.8, see the Table. Data
from individual actually drilled boreholes were
used to construct the calculation profiles (indicat-
ed by an arrow in Fig. 1).

The identification of landslide-hazard boundar-
ies for both the factual and forecasted states was
performed on a topographic map based on the cal-
culated slip surfaces at their extreme points along
the slope edge. The spline method of the automat-
ed design system was used.

3. Results and Discussion

3.1. Engineering-geological features

of the area

Administratively, the study area is located in the
Pechersk district of Kyiv, at 1, I. Mazepa Street.
The lower boundary of the studied area of the
slope is Parkova Road, with the Dnipro River
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Identification of landslide hazard boundaries of the Dnipro slope near Mykilska Brama, Kyiv

Fig. 2. Markers of erosion-gravitational
processes: erosion processes (a), tilted
trees, known as “drunken forest” (b),
photo by A.O. Streltsov, April 2020

located 350 m away. Almost at the edge of the
slope lies the national architectural monument
Mykilska Brama, part of the 19th-century Kyiv
fortification system. At a depth of 1.5-2 m, water
supply engineering networks are present. In the
soil massif, at depths of 16-22 m, there are drain-
age-tunnel systems constructed with masonry
that have been decommissioned. These systems
were not considered in the calculations.

The engineering-geological conditions are
complex (Technical...,, 2011, 2012, 2020) due to
the presence of soil layers prone to subsidence
(more than 10 m thick). The slope angle varies
between 20° and 43°, with an average value of
32-35°. The prevailing direction of the slope is
northwest. The absolute elevation of the ground
surface within the study area ranges from 168.0
to0 192.2 m.

The relief of the studied area was formed as a
result of active erosion processes, such as ravine
and gully erosion, which occurred in the past, as
well as subsequent land levelling during urban
development activities.

The area borders the XV landslide circus ac-
cording to the SMLPUW classification. The latest
landslide displacement in this area occurred in
1953, with a volume of 800 m3 (General..., 1972).

Intense landslide activity occurred here be-
tween the mid-19th and early 20th centuries.
Among other factors (vegetation, slope angle,
lithological composition, etc.), the activation
of movements on the Dnipro slopes was asso-
ciated with the | and Il aquifer horizons, which
are widespread in the freshwater silty clay of
the late-Quaternary-age and the sands of the
Kharkiv series, respectively. This determined
the block-type development of the landslide
processes (Technogenic...,, 2016; Bileush, 2009),
as well as the flow of excessive moisture in the
upper layers of the geological section, according
to M.M. Maslov's classification (Maslov, Kotlov,
1972). In terms of plan form, they are classified as
cirque-like according to E.P. Emelyanova’s classi-
fication (Emelyanova, 1972).
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At the same time, uncontrolled surface runoff
created conditions for the development of ero-
sion processes on the slopes, followed by the
subsequent gravitational soil displacement along
them. Considering the synergistic contribution of
these processes in shaping the slope relief (land-
slide cirques), we find it important to further con-
sider the development of erosion-gravitational
processes, as they cannot be treated separately,
for the central section of the Dnieper slopes in
Kyiv. The impact of hydrogeological conditions on
the formation of landslides is clearly expressed
(Demchyshyn, 1992, 2001, 2019).

At present, no active landslide processes have
been recorded in the study area. However, un-
der excessive soil moisture, erosion-gravitation-
al processes may become active. During field
surveys of the site, signs and markers of ero-
sion-gravitational processes were found: deep
washouts, both planar and linear erosion, and a
significant number of tilted trees, a phenomenon
known as the “drunken forest”, as shown in Fig. 2.

The groundwater levels in the boreholes at the
time of the surveys in March 2020 were estab-
lished at depths ranging from 5.0 to 14.5 m (179.59
to 162.35 m in the Baltic system) (Technical...,
2020). Within the upper plain area of the site, the
absolute elevation of the groundwater table rang-
es from 179.59 m near Mazepa Street to 175.05 m at
the edge of the slope. Along the slope, the levels
vary between 175.00 and 162.35 m. Seasonal fluc-
tuations in groundwater levels reach 1.5 m. The fil-
tration direction is northeast, from the loess pla-
teau towards the Dnipro. It should be noted that
some boreholes exhibit abnormally high ground-
water levels - 175.00 m. This is related to the for-
mation of a perched water table due to losses
from the water supply network running along the
edge of the slope. The perched water table has a
localized lens-shaped distribution.

The geological structure of the studied slope
is generally typical of the central part of the Dni-
pro slopes. To a depth of 30 m, it is represented
by the following deposits:

49



50

* tH - technogenic embankment soils, consisting

of sandy loams and silty sands, which are dark
gray, black, brown-gray, both firm and plastic,
occasionally containing organic matter and
inclusions of construction debris up to 25 %
(broken bricks, rubble stone, wood, glass, scrap
metal, etc.), with layers and lenses of stiff to
soft plastic clay, 15 %, with a thickness of up to
10.4 m;

d, dz, b H - Holocene complex of alluvial, al-
luvial-landslide, and marshy soils, consisting
of silty sandy loams, ranging from hard to flu-
id consistency, and light, rigid, plastic loams,
occasionally with organic matter and lenses of
highly peat-accumulated soils. The thickness
of the complex reaches up to 11.8 m in some
areas;

edv P -H - Eluvial-alluvial-eolian Late Neopleis-
tocene-Holocene soils, represented by silty,
loess-like, silty, hard and plastic sandy loams,
light and heavy silty, tightly plastic loams. The

TV. Kril, A.O. Streltsov

esis, represented by dusty, dense sands, sandy
loams, and light and heavy loams of various con-
sistencies. The thickness of the layer reaches up
t0 9.0 m;

L P, - Complex of Lower Neopleistocene lim-
nic deposits, represented by firm and semi-firm
clays, light and heavy silty clays, with a total
thickness of up t0 9.7 m;

N,Cb - Deposits of the Neogene system, Plio-
cene (red-brown clays), represented by light
and heavy silty clays, semi-firm and firm, with a
thickness of up to 7.5 m;

N, ,sg - Deposits of the Neogene system, Lower
Pliocene-Upper Miocene (mottled clays), com-
posed of light and heavy clays, semi-firm and
firm, with a thickness of up to 8.1 m;

N.np - Deposits of the Neogene system, Polta-
va series, represented by firm sandy loams with
lenses of weakly cemented sandstone, with an
exposed thickness of up to 6.3 m.

Within the studied area, 21 engineering-geolog-

ical elements (EGE) were identified across three
calculation profiles. The geological structure along
profile IV-1V is shown in Fig. 3.

thickness of the layer reaches up to 121 m;
+ fl-g P, dn - Complex of Middle Neopleistocene
deposits of fluvial, limnoglacial, and glacial gen-

Fig. 3. Engineering-geological section along the profile IV-IV: 7 - EGE-77 - embankment soils: sandy and silty sandy soils (tH); 2 - EGE-16 -
sandy loam with layers of fine sand and light clay (dzH); 3 - EGE-17 - sandy loam, dusty, plastic, occasionally fluid (dzH); 4 - EGE-18 - sandy
loam, plastic, with layers and lenses of water-saturated sand (dzH); 5 - EGE-19 - light silty loam, rigid, heavily peaty (bH); 6 - EGE-20 - light
and heavy loam, dusty, soft-plastic, with an admixture of organic matter (bH); 7 - EGE-1a - loess-like sandy loam, dusty, hard, subsidence
(edv P,-H); 8 - EGE-2 - light and heavy loam, dusty, rigid (edv P, -H); 9 - EGE-4 - dense silty sand, ranging from low to fully saturated with
water (f,l-g P,dn); 10 - EGE-6 - loam heavy and light sandy, semi-hard, dense, with sand lenses (g P,dn); 11 - EGE-7 - light and heavy loam,
dusty, rigid (LP,_,); 12 - EGE-8 - clay light and heavy dusty, semi-hard (L P_,); 13 - EGE-9 - light and heavy loam, dusty, rigid (L P_,); 14 - EGE-

10 - clay light and heavy dusty, hard and semi-hard (N,¢b); 15 - EGE-11 - clay light and heavy dusty, hard and semi-hard (N, sg); 16 - EGE-
12 - sandy loam, hard, with thin lenses of sandstone (N1np); 17 - boreholes; 18 - groundwater level as of March 2020 (Technical..., 2020)
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3.2. Analysis of changes in the safety factor
under excessive moisture condition

Slope stability calculations near Mykilska Brama were
performed for both the factual state of the soils and
the forecasted water-saturated condition. In the sec-
ond case, the model incorporated the values of the
physical-mechanical properties corresponding to the
water-saturated state (forecasted state) for EGE-77,
EGE-1a and EGE-4, see the Table. The results of the
calculations provided the slip surfaces with the low-
est safety factor — defined as the ratio of resisting
to shearing forces on the slope - as well as the slip
surfaces where the highest shear stresses would oc-
cur. The normative safety factor was taken as 1.25 in
accordance with the regulations (Engineering..., 2017).

The slope along profile Il-Il is reinforced by
several tiers of retaining walls, which were built
during the construction of the residential complex
at 9a, Hrushevskoho Street. These walls, along
with the building structure, withstand the main
shear pressure. In the factual state, the likely slip
surface is located in the upper part of the slope,
within the embankment soils. The safety factor Kst
is 1.41, which exceeds the normative value and in-
dicates a stable condition. In the forecasted state,
Kst=1.19. This value is 4.8 % below the normative,
but the slope remains stable, since Kst > 1.

Along profile IlI-1lI, in the factual state, the slip sur-
face begins behind the Mykilska Brama building and
extends through the Lower Neopleistocene deposits

Fig. 4. The calculation models of the section along profile IlI-11l in the factual (a) and forecast (b) states
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of limnic genesis, which are lithologically represent-
ed by clays and silty clays. The safety factor Kst = 1.47.
The slope is in a stable condition and fully meets the
requirements of the normative safety factor.

In the forecasted state, the slip surface shifts to
the steepest part of the slope and extends through
weak, heterogeneous deluvial landsliding and em-
bankment soils. The safety factor Kst = 1.14, which is
8.8 % below the normative value, indicating that the
slope is approaching the state of limit equilibrium.

Along profile IV-1V, in the factual state, the slip
surface passes through the embankment soils and
has a safety factor Kst = 1.04. The obtained safety
factor is significantly (16.8 %) below the normative
value, indicating that this section of the slope is in
a state of limit equilibrium. This is evidenced by the
landslide markers recorded on-site: erosion, the

TV. Kril, A.O. Streltsov

“drunken forest” (see Fig. 2), and the formation of
a crack in the slope. In the forecast state, the factor
of safety reserve Kst = 0.932. Under such conditions,
there is a loss of stability and activation of shear
processes within the slope.

Fig. 4 presents the calculation models for profile
[1I-11, where the changes in the position of the slid-
ing surface were the largest.

The nature of the development of the most
probable slip surfaces within the studied slope
area indicates that under these conditions the
development of landslide processes will occur on
bulk, deluvial landsliding soils.

The specific relief of the area in the lower part
of profile IlI-Ill suggests that, in the past, there was
liquefaction of the soil mass of deluvial landsliding
soils.

Fig. 5. Landslide-hazardous boundaries of the Dnipro slopes near Mykilska Brama: 7 - the cross-section line; 2 - historical structure, My-
kilska Brama; 3 - crack-shear, determined by field observations; 4 — the landslide hazard line according to the Scheme (Scheme..., 2020);
5 - landslide-hazardous boundary of the forecast state; 6 — landslide-hazardous boundary of the factual state
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To identify the factors affecting slope stability,
calculations of the slope stability factor were car-
ried out without the influence of preloading from
existing structures. For calculation profiles IlI-llI
and IV-1V, it was determined that the decrease in
Kst compared to the factual state is 14.5-22.5 %, and
compared to the forecast state, it is 24.30-27.80 %.

It was noted that in the forecast state, the slip
surface in the three calculation profiles is located
above the groundwater table, so hydrodynamic
pressures do not affect the stability factor. Pore
pressure has a significant impact on the change
in slope stability due to the reduction in effective
stresses in the soil mass.

The combination of the upper boundaries of
the sliding surfaces on the top plane allowed us
to construct two types of landslide-hazardous
boundaries for this slope, as shown in Fig. 5. The
boundary drawn for the factual state of the slope
extends deeper into the loess plateau compared to
the forecast one. However, within these limits, the
safety factor is higher and, accordingly, the safe-
ty margin of the soil massif is higher. Compared to
the landslide hazard line according to the Scheme
(Scheme..., 2020), the obtained boundaries are lo-
cated 60 meters closer to the edge of the slope.

The calculations of the slope safety factor in
the forecast state, in this case under conditions of
soil moisture, show a decrease of 10.4 % for profile
IV-1V, 151 % for profile II-Il, and 22.4 % for profile
lI-111 compared to the factual state. The greatest
reduction in the safety factor (Kst) occurred in the
middle profile llI-11l, which resulted in the displace-
ment of the boundary of potential activation of
erosion-gravitational processes by 30 meters to-
ward the edge - the steepest areas of the slope.

The historical building of Mykilska Brama may be
at risk of landslides and could experience defor-
mation and damage, depending on the technical
condition of its foundations and structures.

The landslide hazard boundary in the forecast
state in the southeastern part of the site is located
very close to the line of crack-shear recorded during
field inspections. This indicates that the destabili-
zation of the soil mass in this area is linked to the
moistening of the upper soil layers, likely caused by
leaks from the nearby water supply network.

According to the conducted modeling of the
soil mass stability with additional soil moisture,
the slope area requires the renovation of the wa-
ter supply network, the regulation of surface and
groundwater runoff, and the use of retaining engi-
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neering structures to ensure long-term safe use in
accordance with DBN B.11-46:2017 (Engineering...,
2017). The landslide hazard boundary, considering
the impact of additional soil moisture and the cor-
responding decrease in soil strength properties, has
shifted by 30 m in the middle part toward the edge
of the slope. In the case of displacement of a section
of the slope along the embankment soils, the for-
mation of new sliding surfaces may occur near the
slope wall of the existing historical building.

The historical building of Mykilska Brama in the
northeastern part requires the implementation
of engineering protection measures. It has been
recommended to reinforce the building’'s founda-
tions using the jet-grouting method to prevent the
effects of subsidence processes in loess-like san-
dy loams and to transfer the building’s loads to
well-consolidated glacial deposits.

To minimize and eliminate the impact of ero-
sion-gravitational processes on safety and extend
the operational lifespan of structures in the zone
of active interaction, it is proposed to install a re-
taining wall made of bored piles below the most
hazardous sliding plane, as identified in all profiles.

4, Conclusion

The slope area near Mykilska Brama has a com-
plex geomorphological structure, with the pres-
ence of anthropogenic sources of soil water satu-
ration, which lead to a differentiated soil moisture
distribution and varying levels of surface erosion
activity.

The main factors influencing slope stability in
the studied area have been identified. These in-
clude the additional load on the slope from ex-
isting structures (resulting in a decrease in Kst of
14.5-22.5 %), the geometric parameters of the slope
(such as the angles of inclination and height), the
presence of anthropogenic soils and soils with low
strength and deformation characteristics (for the
study area EGE-17, EGE-19, EGE-20), as well as po-
tential emergency leaks from the water supply net-
work etc.

The scientific novelty lies in the fact that, for
the first time, the landslide hazard boundaries for
the Dnipro slopes near Mykilska Brama have been
scientifically substantiated and established, both
for current and forecast conditions, based on the
position of the slip surface. The analysis was con-
ducted using mathematical modeling, and the cal-
culations were performed in the modern software
application RocScience Slide 6. The determination
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of landslide hazard boundaries for two soil con-
ditions (factual and saturated) allows for a clear
differentiation of the risk levels of slope instabil-
ity and material losses during landslide activation,
which is crucial for urban planning.

The methodology for determining landslide
hazard boundaries presented in the study serves
as a practical tool for establishing such boundar-
ies along the entire length of the Dnipro slope in
Kyiv, as well as in other urbanized areas and for
integrating them into Urban Design Master Plans at
the regulatory level. At the same time, their con-
struction should be based on properly substanti-
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ated geological and hydrogeological models of the
slope, and the data on the physical and mechanical
properties of the soils must be obtained in accor-
dance with the requirements of DBN A.2.1-1-2008.

Identifying landslide hazards in slopes under
two conditions (factual and forecast) allows for the
differentiation of risk levels related to the loss of
equilibrium in the soil mass of the slope and mate-
rial losses in the event of landslide activation. The
use of schemes developed based on this method-
ological approach in urban planning activities will
contribute to minimizing risks in decision-making
processes.

BnepLie HayKoBO 06I'PYHTOBAHO Ta BCTAHOB/MEHO MeXi 3CyBHOI He6e3nekun Ana AinsHKN cxunis [Hinpa B paoHi MuKinbcbkoi 6pamu
AK Y haKTUUHKX, TaK | IPOrHO30BAHMX YMOBAX 3a MOJIOXEHHAM MIOLWMUHMN KOB3aHHS. I0CNigKeHHS BUKOHAHO Ha OCHOBI pU3MK-aHa-
Ni3y aKTUBI3aLji 3cyBiB, WO BPaxoBYye JOAATKOBE 3BOMOXEHHS SK HACMIAOK BMNAMBY aHOMAaNbHUX METEOPOMOrIYHNX Ta TEXHOFEHHUX
(hakTopiB. MONOXEHHSA NOBEPXOHb KOB3aHHSA OB6IPYHTOBAHO 3HAUYEHHAM HOPMATUBHOIO KoediLjeHTa CTIMKOCTI. IX BuAINeHHA Bu-
KOHaHO Ha OCHOBI MaTEMATWYHOrO MOLEMIOBAHHSA ANs TPbOX NPOiNiB HA CXUNi NPU NPUPOLHUX NOKA3HUKAX (Di3UKO-MEXaHIUHUX
BACTMBOCTEN Ta y NPOrHO30BaHOMY (3aMoueHOMy) CTaHi. Po3paxyHKu NpoBeAeHo y nporpamHomMy Komnnekci RocScience Slides 6,
3aCTOCOBAHO MeToA AHBY KpYrnoLuMniHAPUYHOT MOBEPXHi KOB3aHHS. IHXXEHePHO-TeooriuHi yMOBY AAHOTO CXMITy 0XapaKTepM30BaHO
AK CKNagHi yepe3s HasiBHICTb TOBLLI MPOCIAHMX NECOBUX I'PYHTIB, KyTiB Haxuny 20-43°. NMpu HAaTYpHUX CNOCTEPEXEHHSAX 3ad)iKCOBaHi
O3HaKU epo3iiHO-TpaBiTaLiiHMX NPOLECiB, 30KpeMa «N'AHWIA Nic» Ta TPiLLMHK 3aKony. OCHOBHUM (haKTOPOM BTPATK PiBHOBAXHOTO
CTaHy IPYHTIB Ha CXMNi € MEPE3BONOXEHHS, O MOXe 6yTy K HAc/MiAKOM aHOManbHUX aTMOCepHUX OMNagiB, Tak i HAAXOAKEHHS
B 'PYHTU TEXHOTEHHUX BOA Y€pe3 BUTOKN 3 MEpeX BOLOTOHY. 3a po3paxyHKamu KoediljieHTa CTiINKOCTi CXuny y NPOrHO30BaHOMY
CTaHi, y AaHOMY BMMaAKy Npu NePe3BOIOXKEHHI I'PYHTIB BCTAHOBMEHO MO0 3HWKEHHSA Ha 10,4-22,4 % Yy NOPiBHAHHI 3 haKTUUHUM CTa-
HOM. 3cyBoHe6e3neyHa Mexa npu BpaxyBaHHi BNAVWBY A0AATKOBOTO Nepe3BO0OXEHHS I'PYHTIB Ta BiAMOBIAHO 3HVKEHHS MiLHICHUX
BMIACTUBOCTEN IPYHTIB 3MicTMMACh HA 30 MY CEPefHil YacTUHI y 6ik 6piBKM cxuny. HaBegeHa y LOCNIAXEHHAX METOANKA NPOBEAEHHS
3CYyBOHE6E3MeUHUX MEX € NPAKTUUHMM iHCTPYMEHTOM ANs No6Y[0BU TaKUX MEX Ha BCil NPOTSXHOCTI AHIMPOBCHKOrO CXWUMY B M.
KuiB. BUAiNeHHs 3CyBHOI He6e3neku cxuniB 3a ABOMA CTaHamu [03BONAE AUepeHLiloBaTU PiBHI PU3MKIB BTPATU PiBHOBAXHOIO

CTaHy PYHTOBOrO MacuBy CXWy, MaTepianbHUX BTPAT Npu aKTMBI3aLii 3pyLieHb.
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To the 95 anniversary of the birth of Yevgen Fedorovych Shnyukov
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This article is devoted to the significant milestones accomplished during the research career
of the outstanding Ukrainian scientist-geologist, Ye.F. Shnyukov. It highlights his role in the de-
velopment of marine geological and geophysical research in Ukraine, and his organization and
management of expeditions in the Black, Mediterranean, and Azov seas to study the geologi-
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ernmental Oceanographic Commission.
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[lo 95-piuus BiA AHA HapomkeHHs €BreHa GefopoBuya LLHIOKOBa

Bctyn
26 6epe3HaA 2025 p. 3HaMeHHa AaTta - 95 pokKiB Bif
[HS HApPOAXXeHHA Aoporoi i 61M3bKOT HaMm noau-
HU - €EBreHa ®epoposuua LHwoKoBa (1930-2022).
MuHyno BXe NoHajg ABa POKU, AK BiH MiWOB Y
HebyTTs, ane 6inb Big HenmonpaBHOI BTpPATU He
BLUYXa€ i CbOrofHi. 3 NOro BiAXOAOM Yy BiUHICTb
HaB'A3MMBO NPUXOAWUTb AYMKA, WO 3aKiHUMnacb
Lina enoxa MOPCbKUX reoforiyHUX AOCAIgXEeHb
YKpaiHu B akBaTopisix CBiTOBOro okeaHy. Bapto
3a3HaunTu, wo 3 2014 p., nicns aHekcii Kpumy
pth, MopcbKi ekcneauuinHi reonoro-reodisnyHi
JOCNigXeHHs HaykoBuamMu HAH YKpaiHu B akBa-
Topisax CBiTOBOro oKeaHy He BUKOHYIOTbCS.

Mpizsuwe €sreHa PegopoBuya gobpe Bigo-
Me WMPOKOMY reofioriYHOMyY 3arany i He noTpe-
6y€ NMPUCTABKM HAYKOBUX aKaJeMiuHuX CTyneHiB
i 3BaHb, JlepXaBHUX Ta BigoMuux Haropog. Ane
iX nepenik MoO-CNpPaBXHbOMY BpaXKa€: AOKTOP
reonoro-miHepanoriuuux Hayk (1966), npode-
cop (1970), akagemik HAH Ykpainuun (1982), asiui
naypeat [epxaBHoi npemii YPCP y ranysi Hayku
i TexHiku (1989, 2000), 3aCNyXeHMN AiAY HAYKK
i TexHiku Ykpainm (1991). BueHMin YAOCTOEHUIA
6araTboX ypAAOBUX HAaropod, 30Kpema OphAeHiB
«3Hak nowaHu» (1980) i «3a 3acnyru» Il ctyneHsn
(2000). Moro HaropoaeHo MoYecHO0 rPamoToo
BepxoBHOT Pagu YKpaiHM Ta iHWKUMU mepansimu
(Founk, 2020).

3HauHa YacTuHa TBOpUOro Xutra €.O0. LWHio-
KOBa TiCHO nMoB’A3aHa 3 I|HCTUTYTOM reonoriu-
Hux Hayk (ITH) HAH Ykpaiuu, ge BiH nponwos
wnax Big acnipaHta (1953-1956) A0 3acTynHuMKa
AvMpekTopa 3 HaykoBoi po6otu (1968-1969), a
noTim ynpofaoBX 17 pokKiB ouonoBaB |HCTUTYT
(1977-1992), a TakoX 6YB rONOBHUM PEAAKTOPOM
«leonoriuHoro xypHany». Tomy MW Bupilwnu
3ragaTtyi Npo HbOro CaMe Ha CTOPiHKaXx LbOro Ha-
YKOBO-TEOPETUYHOTo (DaxoBOro BUAAHHA, AKe
Ma€E HauTpusaniwy ictTopito cepefd BiTUMIHAHUX
XypHanie y ranysi Hayk npo 3emnio (CtapocTteH-
Ko, Ko6ones, 2024).

€sreHy @efopoBMUy NpuUCBAUYEHO 6e3Mid A0BIA-
kosux (EsreHuii..., 1990, 2000, 2010, 2020 Ta iH.) Ta
toBineitHux (CrapocteHko, Ko6ones, 2010; Crapo-
CTeHKO, 2020; Toxuk, 2020; Kobones, 2020 Ta iH.)
ny6nikauin. Y uin ctaTTi, He JOTPUMYHOUNUCH AaTO-
BaHOI NOCNIAOBHOCTI, hparMeHTapHO 3yNUHUMOCH
MINILE HA 3HAKOBUX BiXaX XWUTTEMUCY BYEHOro Ta
MOro HayKoBO-OpraHisauiiHUX Ta HAYKOBWX [O-
CATHEHHAX, AKI OTPUMANU WUPOKY MOMNYNAPHICTb
B Halli/ KpaiHi i 3a KOPAOHOM.

13 icTopii Hayku | From the History of Science

biorpadiuHi Bixu

Hapoguscs €BreH @enopoBud y M. ApXaHrenbChbK,
Ha MNiBHIYHIW cyBOpin okpaiHi Pocii. B nepwwnn
Knac niwos y Bonorai, B APYyromy i TPeTbOMy BUNB-
cs B Ofeci, B ueTBEpTOMY Knaci HaBYaBCS B JBOX
micTax — AcTpaxaHi i CBepanoBcbKy. Mig yac BilHK
y 1943-1944 pp. BuMBCA y MockBi. Tinbku y 1944 p.
poauHa LUHOKOBMX Nepei3guTb Ha NOCTiHE Mpo-
XMUBaHHA B Ofecy, Ae IOHAK i3 3010TO0 Meaannto
3aKiHumMB cepenHio wkony (CrapocteHko, Ko6bones,
2010).

lOHaubkum mpism €sreHa @egopoBuya NPoaoB-
XUTW OCBITY Y MOpEXigHOMY YUuUnuLly He Cyausno-
cs 30iNCHUTUMCA 4yepe3 npobremyn i3 30pom. Ane
J0NA BUNpaBKAa Lo 06CTaBUHY, NOB'A3aBLUN OTO
npodeciiHy AiANbHICTb 3 MOPCbKMMU MOXOAAMMU
B MOpPS 1 OKeaHu. MabyTb, pOMaHTUKa | MaHApPIBHE
XUTTA WKINbHUX POKIB NpuBenu oro y 1949 p. Ha
reonoriyHmMm akynbtTeT KMIBCbKOro AepXXaBHOro
yHiBepcuTeTy im. T.[. leBueHkKa. Micns 3akiHUeHHs
y 1953 p. 3 BiA3HAKOW YyHiBepCMTeTYy 3a crneuianb-
HiCTIO «reonor-reoximik» €.0. LUHIOKOB HaBuaBs-
ca B acnipaHTypi ITH AH YPCP nig KepiBHMLTBOM
npod. 0.10. I0pka (l0pk, LLIHOKOB, lebeaes, Knpu-
ueHKo, 1960), fie 3rofloM 3aNMLINBCA MPALLIOBATH.
TakMM UYMHOM, 3HauHA YacCTMHA CBiLOMOrO XUTTH
€sreHa @PefopoBMYa NoOB'A3aHa 3 YKpaiHoto, 3 Ku-
€BOM. Ane WKinbHi pokn B Ofeci 3anuwunu nes-
HUW CNig HAa MOro XapaKTepHUX pucax, Takux siK
[06p03nMUNuBICTb, XNiGOCONbHICTb, @ Came rofioB-
He — CamMOByTHIN MaHepi CNifIKyBaHHSA 3 XOPOWUM
0fEeCbKMM rymopom. Lli moro nofcbki SKOCTI 3aBX-
AV BUKAUKANM y HAC 3aXOMN/EHICTb.

Ha yHiBepcuTeTcbkin nasi €.0. LLUHIOKOB 3yCcTpiB
CBOK ManbyTHIO APYXKUHY, MannHy AmMuTpiBHy 3a-
6enno, 3 AKok B 3narofi i Nto60Bi NPoOXMB Nopyu
WacnuBux 54 poku. TpyaoBa AianbHICTb FanuHm
AmnTpiBHM 6yna nos's3aHa 3 [lepxaBHuM reodi-
3UYHUM NIANPUEMCTBOM «YKpreodisunka», ie BOHa
nicna 3aKiHUEHHS YHiBepPCUTETY, TAKOX 3a crne-
LianbHICTIO «reonor-reoximik», npounwna Wsx
Bif iHXeHepa A0 HauanbHUKa Bigainy. Y 1992 p.
lanvHa OMUTPiBHA, KA BXe 6yna Ha neHcii, pa-
30M 3 Koneramu-Bupo6HuuHuUKamu (€.C. ABops-
HUH, B.B. Kpor, MN.T. MaBneHko, M.I. [ToHOMapeHKo)
Ta HaykoBuamu (l.I. YebaHeHKo, B.O. KpaloLKiH,
B.M. Knouko) 6yna yaocToeHa [epxaBHOi npemii
YKpaiHW y rany3si Hayku i TexHikn «3a BigKpuTTA
NMPUHLMNOBO HOBOro 06’€KTa MOLYKIB POAOBULLY
HaTh i rasy sk gxepena po3WWPEHHS Nanue-
HO-eHepreTuuHol 6asu YkpaiHu» (CTapocTeHKo,
Ko6ones, 2008).
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€sreH MegopoBuY i ManmHa AMUTpPiBHA NULa-
nuca CBOTMU Hawagkamu, KoTpi y npodecinHomy
nAaHi NilWwnm no ix ctonax, asie CamocTiNHO obpa-
NN iHWI HaNpPsMK reonorivyHMX AocnimkeHb. Hapa-
3i cuH, Ceprin EBreHOBMUY, — [OKTOP FEeONOriYHUX
HayK, npocecop kadeapu MiHepanorii, reoximii
Ta netporpacii HaBYanbHO-HAYKOBOrO iHCTUTYTY
reonorii KNTBCbKOro HalioHaNbHOro yHiBepcute-
Ty im. Tapaca WeBueHKa. Ha uin Kadeapi Takox
npawioe iHxeHepom yntobneHa oHyka €sreHa Qe-
[lopoBuYa, fi3a, AKka y MUHYNOMYy poui 3aKiHuuna
yHiBepcuTeT. [Jouka, LOKTOP TreONOriYHUX Hayk
KaTepuHa €BreHiBHa, ouosnioe Biaain nerporpadii
IHCTUTYTY reoximii, MiHepanorii Ta pyoyTBOpPEHHS
im. M.M. CemeHeHKa HAH YkpaiHu.

€sreH MefopoBuY y pobouomy kabiHeTi i3 cuHom Cepriem, 2015 p.
Yevgen Fedorovych in his office with his son Sergey, 2015

B.I. CTapocTeHKo, B.MN. Ko6ones, O.A. LLunuos, C.B. lowoBcbkui, B.B. AHKO

MopcbKi HayKOBi fOCNifKEHHSA

flk Bijomo, HaykoBi iHTepecu €.O. LLIHIOKOBa 0X0-
NABaNN WUPOKNIA CNeKTp npobnem cyyacHol reo-
NOriYHOI HAyKK, cepen HUX — DOPMYBAHHSA 0CA[OBUX
pPOLOBULL, KOPUCHMX KOManwH, rpsi3bOBMIA By/Ka-
Hi3M, reonoriyHa 6yfoBa i MiHepanbHi pecypcu CBi-
TOBOro OKeaHy, 30Kpema A30BO-YOPHOMOPCbKOIO
6acerHy. 3aBaAKM NOrO eHTy3ia3My Ta OpraHisavyin-
HOMY TanaHTy B 1964 p. po3mnoyannuca reonoriyvHi
LOCTiIKeHHs A30BCbKOTO MOPS i YOPHOMOPCHKOFO
wenbgy YKPAiHU Ta CYMiXXHUX KPaiH 3 BUKOPUCTAH-
HAM HaykoBoO-mocnigHoro cyaHa (HAC) «Feoximik».
Pe3ynbTaTi UMX [AOCAIIXeHb 3HaWwWnNu Bigobpa-
XEHHS y cepil hyHAameHTanbHMX npaub «leonoris
wenbdy YPCP» (1981-1983, 1985), 3a Ky BUeHWiA
pa3om 3i cniBaBTopammu y 1989 p. 6yB yAOCTOEHUN
3BaHHA naypeata [lepxaBHoi npemii YPCP y ranysi
HayKW i TeXHIKN.

€.0. LLIHIOKOB iHiLilOBaB i 040NOBAB NEpPLLi KOMM-
NeKcHi reonoro-reogismuHi ekcneamuii Ha HAC
«Akagemik BepHaacbkuin» B IHaincbkomy (Crapo-
CTeHKO, 2020) Ta ATnaHTMUHOMY OoKeaHax (LUHioKoB
Ta iH., 1985a, 6). PeaynbTaty UMX AOCAIAKEHb MeTa-
NOreHiYHOro CNpsiIMyBaHHS BUCBIT/IEHI Y HU3LI KO-
NeKTUBHMX MoHorpadin (feonorus..., 1983, 1989). 3a
UMKA uMX npaub BiH y 2000 p. y cknagi rpynu go-
CNifHVKIB OTpuMaB apyry [lepxasHy npemito Ykpai-
HW Yy Tanysi HayKu i TeXHiKu.

He MoXHA He 3rajatm OAMH 3HAMEHHUIA eni-
3041 3 MOpCbKoI ogiccei €BreHa MenopoBuUa, AKNUIA

€sreH ®enoposuu (y LeHTpi)
3 koneramu A.B. T'purop’eBum
(kpaitHin nisopyu), A.M. 3i-
60poBuM  (KpaiiHii npaso-
pyy) i uneHamm ekinaxy H/C
«xTnanap» nepep Cryckom
Ha nigBogHomy anaparti «Ce-
Bep-2», 1993 p.

Yevgen Fedorovych (center)
with colleagues AV. Grigoriev
(far left), A.P. Ziborov (far right)
and crew members of the sub-
marine “Ichtiander” before de-
scending on the Sever-2 sub-
mersible, 1993
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CBIAUUTb NPO MOro CMINMBICTb | MyXHicTb. B 1993 p.
nig yac exkcneguuinHux pocnimpxkeHb Ha HAC «Ux-
TUAHAP» BiH 3QINCHWB 3aHYPEHHSI Ha MiABOAHOMY
anapati «CeBep-2» y MiBHIYHO-3aXigHIN akBaTopil
YopHoro mops Ha ruéuHy 6nm3bko 1800 m. MigBoa-
Hi cnocTepeXXeHHs JO3BOMUAM AOCAIAHNUKY BUABUTY
Ha AHi He3BMYAlHi MacWMBHI KapbOHATHI cnopyau,
AKi YTBOPUNNCA Yy pe3ynbTaTi yTunisauii cumbiotTnu-
HUMW YrpyrnoBaHHAMU aHAEPOBHUX METAHOOKMCHUX
apxen- Ta cynbharpenykoBaHMX 6akTepiii 3HaUHO-
ro 06cary MeTaHy, iKUi BUXOAUTb 3 MOPCbKOTO JHa
(LWHiokoB, 1 Ap., 1995).

HaykoBi 3006yTku €.@. LLUHIOKOBA Yy ranysi Mop-
CbKOI reonorii WWMPOKO BU3HaHI Ta BidoMi CBITOBIl Ha-
YKOBIV CMiNbHOTI. BiH 6paB yuacTb B po6oTi KomiTety
OOH 3 MMPHOrO BMKOPUCTAHHA AHA MOPIB i OKeaHiB
(*KeHeBa, 1971; Hblo-Nopk, 1972) Ta MixxypsaaoBoi okea-
HorpadiuHoi komicii y Mapwuxi (1985, 1987). OuonioBas
i BXOAMB 10 CKNagy OPrkoMiTeTiB 6araTboX KOHrpecis,
Hapaf i cumno3iymiB yKpaiHCbKOro Ta MiXXHapoaHoOro
piBHIB. Y 1987 p. y BiHei (KoHakpi) €BreH Megopo-
BMY KepyBaB Nno NiHil OHECKO wkonoto-cemiHapom
3 MOPCbKOI reonorii AN crnewianicTie 3 kpaiH 3axiaHol
Adpukn (LLIHIOKOB 1 ap., 1987). loro akTUBHa y4yacTb
y JifNbHOCTI MiDXXKHapOAHMX OpraHi3aLiii 6e3CyMHIBHO
Cnpusna NPecTuxy BiTUM3HAHOI HAYKM HA MiXXHApoa-
HOMY piBHi.

€sreH QefopoOBMY MYyLPO HArOMOLWYBAB, WO ANS
YKpaiHu Hanbinbw roctpum € (i Jotenep 3anuilaeTb-
CA) NUTaHHA HOPMYBaHHS LiNiCHOT cTpaTerii po3BUTKY

BITUM3HSIHOI HAYKU NPO OKeaH Ha AOBrOCTPOKOBUI Nne-
pioA 3 YiTKO BU3HAUYEHOI METO0, OCHOBHUMY 3aBAAH-
HAMM PO3BUTKY, MPUHLMNAMW, NPIOPUTETAMM Ta KNIO-
YOBMMM HAMpPAMAMU AisNbHOCTI. BiH aKTUBHO cnpusB
BCTAHOB/IEHHIO Ta 3MiLIHEHHIO B3aemofil npencTas-
HUKiB YKpaiHM 3 MiXXHAQpOAHUM OPraHOM 3 MOPCbKOIo
[IHa", @ TAaKOX BMifl0 CKepOBYBaB AisiNbHICTb HAYKOBLLiB
YKpaiHu 3 NUTaHb OpraHisauii oCnigKeHb HOBUX anb-
TEPHATMBHUX MOKMAAiB MiHepanbHNUX pPecypciB y mu-
60KOBOAHMX aKBaTopisx CBITOBOro OkeaHy. BueHuii
3p061B 3HAUHUIN BHECOK Yy HAanarofKeHHsa cniesnpawi
YKpaiHM 3 MiXXHAPOAHOI OpraHi3aLielo «IHTepoKeaH-
MeTafi» 3 MeTOI OTPUMAHHSA NMpaBa Ha NMPOBEAEHHS
MOPCbKMX HAYKOBMX AOCNIIXEHb Y NiBHIYHO-CXigHiN
yacTuHi Tuxoro okeaHy (MiXXHapogHWIi panoH mop-
CbKOro AHa KnapioH-KninnepToH) Ta nepcrnekTusowo
BMO6YBaHHA TaM MOKNIAAIB NONIMETANIUHNX KOHKpe-
Uin. LboMy CpUsii MOTO MiXKHAPOLHI i AinoBi KOH-
TaKTW, 30KpPeMa JpPYXHi CTOCYHKM 3 Puwapgom Kot-
NiHbCbKUM, FreHepasibHUM AUPEKTOPOM MiXXHAPOLHOIO
cninbHoro mignpuemcrea «lHtepokeaHmertan» (iHo-
3eMHuiA uned HAH YkpaiHu 3 2003 p.) (CrapocTeHko,
Ta iH., 2024). Y 19961999 pp. NpeactaBHUKN YKpaiHu
30INCHUNK HW3KY YCMIWHUX KPOKIB Ta 3aK/asin OCHO-
BM Ans peanisauii npasa YKpaiHW Ha MpaBOHACTYM-
HWULTBO YACTKMN AiNSHKN IMNH6OKOBOAHOIO MOPCHKOMO
[lHa, 3ape3epBOBAHOIO 33 MiXXHAPOAHOK OpraHisaui-
€0 «lHTepokeaHmeTan». Y 2011 p. Ypsa YkpaiHu nogas
odiLiiHy 3asBKY NPO Hamip YKpaiHW NpuemHaTnCS
[0 MiDKHApPOAHOI oOpraHizauii «IHTepokeaHMeTan».

€sreH ®egopoBuy, HavyanbHUK
ekcneguuii - 30-ro  pency HAC
«Bnagumup MapwuH» y YopHe
Mope, BUCTYNA€E HA 3acifaHHi Ha-
YKOBO-TEXHIYHOI pagu. 3a cTonom
CuasTb Moro 3actynHuku B.M. Ko-
6onee (nisopyu) Ta O.C. Ky3Heuos
(npasopyu), 2009 p.

Yevgen Fedorovych, head of the
expedition of the 30th voyage of
the submarine “Vladimir Parshin”
to the Black Sea, speaks at a meet-
ing of the scientific and technical
council. His deputies are sitting
at the table, V.P. Kobolev (on the
left) and 0.S. Kuznetsov (on the
right), 2009

*MixypsiAoBy opraHisauito MixKHapoAHUIA OpraH 3 MOPCbKOro AHa CTBOPUAM y 1994 p. Aepxasu-yyacHuui KoHBeHuii OOH 3 MopcbKoro
npasa 1982 poky. MloBHONpPaBHUM yyacHUkom MOM/ YKpaiHa cTana nicns 3atBepakeHHs 3akoHy YKkpaiHu «Mpo paTtudikauito KoHBeHL,ji
OpraHisauii O6’egHaHuMXx Hauili 3 Mopcbkoro npasa» 1982 poky Ta «Yrogu npo imnnemeHTauitlo YactuHu XI KoHBeHUiT OpraHisauii
06’eaHaHuX Hauin 3 mopcbkoro npasa 1982 poky» Big 03 uepBHs 1999 p. N2 728-XIV.
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€sreH QPefopoBnY, HaYaNbHKK excneauuii 62-ro pency HAC «Mpodecop BoasHWLbKNIA», cEpef, IUTAaTHOTO KONEKTUBY HayKoBLB, 2005 p.

Yevgen Fedorovych, head of the expedition of the 62nd voyage of the scientific research vessel “Professor Vodyanytskiy”, among the staff of

scientists, 2005

Ha xanb, y 2014 p. 3 BiAOMUX NMPUUUH YKpaiHa Ha
HeBM3HAYEHUN TEPMiH NPU3YNUHUAA AKTUBHICTb
CTOCOBHO AOCNIfXeHb MNepPCneKTUBHUX MU6OKO-
BOJAHWX AiNsAHOK CBITOBOrO OKeaHy.

XapakTepHol pucoto €BreHa defopoBuua
6yno 3anyyeHHa haxiBLiB PiI3HOrO HayKoOBOro
CNpPAMYBAHHA NS BUPILEHHS aKTyaflbHUX reoso-
ro-reoiamyHmx npob6nem. 3 HabyTTAM YKpaiHO
He3aneXxHocTi B 1990-x pokax BiH chopmyBaB He-
(hopManbHMIN KONEKTWB BUEHMX Pi3HWX HANpAMIB
HayKOBUX i HABYANbHUX YCTAHOB YKpaiHW, AKUNA BU-
KOHAaB Mif MOro KepiBHULUTBOM UMC/IEHHI KOMMNEK-
CHi reonoro-reoi3avyuHi LOCNIAXKEHHA FeonorivyHol
6ynosmn YopHoro mops Ha HAC «Akagemik BepHaa-
cokum» (1992), “Uxtnanap” (1993), «Kuis» (1995-
1997), «Mpodhecop BoasaHULbKuin» (1994, 2000-2006,
2009, 2011, 2013), «Bnagumup Napwux» (2007, 2009).
HanBaromiuwi pesynbTati UuxX AOCiAXKeHb y3aranb-
HeHi y Hu3Li ny6nikauii (LUHoKoB 1 Ap., 1993, 1997,
2005, 2007, 2009; Wwunuos u ap., 1996; leonorwus...,
1998; foBruu u ap., 2001; LWWHokoB, Ko6ones, 2004;
Starostenko et al., 2010 Ta iH.) i MoHorpadiii (LHo-
KOB 1 ap., 1997-1999, 2013 Ta iH.). OKpeMo BapTo
3raflaTv [Bi y3aranbHiowuUi mMoHorpadii, BuaaHHs
AKUX iHiLiloBaB €BreH MefopoBNY B OCTaHHI POKW.

B 2020 p. y BugaBHUUTBI Springer 6yna ony6niko-
BaHa aHMNiNCbKo MOBOK MoHorpadia €.®. LWHto-
KoBa Ta B.B. lHKO, npucBsyeHa rpsa3boBMM BYNKa-
Ham YopHomopcbkoro perioHy (Shnyukov, Yanko,
2020). B 2021 p. 3a pefakujieto €EsreHa Oenoposuya
BUIWLWWIA B CBIT MOHOrpad)is MiXXHapOAHOro Komek-
TUBY reosiorie YopHOMOPCbKUX AepxaB «la3oBble
thakenbl YepHoro mops» (fasosble..., 2021).

€sreH MegopoBuy ayxe nwbue Ogecy i Hasu-
BaB il «Manot BiTunsHolo», a Mo Npui3ay ogecuTy
3aBXAN Uynu BiA Hboro: «MpuBIT piaAHOMY MicTy!».
3a noro iHiuiatneum y 1972 p. Kadeapa 3aranbHol
reonorii O4ecbKoro fep>aBHOrO YHIBEpPCUTETY iM.
l.I. MeuHnKoBa 6yna nepeiiMmeHOBaHa Ha Kadeapy
3arafibHOi Ta MOpPCbKOI reosnorii. BueHui ctaB i
rO/TOBHUM HAyKOBMM KOHCYNbTAHTOM i HeogHopa-
30B0 6paB yyacTb Y CNiNbHUX eKCneauLinHuX f0-
CNiJXeHHAX Yy YOpHOMY MOpPi B paMKax CYMiCHUX Bi-
TUUBHAHUX TA MXKHAPOAHUX HAYKOBMX MPOEKTIB. Y
2018 p. €BreH Mdegoposuy 6yB iHiLiaTOpOM i OUinb-
HUKOM OPrKOMITETY MiXKHAPOJHOI HayKOBOT KOHhe-
peHuii «MopcbKi reonoro-reoisnuHi OCigXeH-
HA: PyHAAMEHTaNbHI Ta NPUKNAAHI acnekTu», Aka
Bia6ynacb B O1eCbKOMY HallioHaNbHOMY YHiBEpCu-
TeTi im. I.I. MeuHukosa (LLIHIOKOB Ta iH., 2018).

ISSN 1025-6814 | Teonoriunum xkypHan. 2025.N21 | Geologi¢nij Zurnal. 2025. N@ 1



[lo 95-piuus BiA AHA HapomkeHHs €BreHa GefopoBuya LLHIOKOBa

€sreH depopoBuy y npe3unpii MixxHapoZHoT
HaykoBOi KOH(epeHLii «Mopcbki reonoro-
reodisnuHi  JoCnifKeHHsA: (yHAAMEHTaNbHI
Ta NpUKNagHi acnekTu». Mopyy 3niBa: 3aBiay-
Bay Kacheapu 3aranbHOi Ta MOPCbKOT reonoril,
npod. B.B. lHKkO Ta NpopeKTop 3 HayKOBOI po-
60TV OfeCcbKOro HaLioHaNbHOTO YHIBEPCUTETY
im. I.I. MeuHnKoBa, uneH-kopecnoHaeHT HAH
YkpaiHnu B.O. IBaHuus, 2018 p.

Yevgen Fedorovych in the presidium of the In-
ternational Scientific Conference “Marine geo-
logical and geophysical research: fundamental
and applied aspects”. Next to him, Professor
Valentina Yanko (on the left), Head of the De-
partment of General and Marine Geology and
Volodymyr Ivanytsia, Vice-Rector for Scientific
Work of Odesa I.I. Mechnikov National Univer-
sity and Corresponding Member of the NAS of
Ukraine, 2018

€.0. LUHIOKOB 3p061B BAaroMmuii BHECOK Yy PO3BU-
TOKHayKOBO-A0C/iAHOI CKNaA0BOI My3eNHOTAifANb-
HOCTIi, 3@ CyMiCHULTBOM npautotounu npotarom 30
POKiB AMPEKTOPOM HaliioHanbHOro HayKoBO-MpU-
poaHuuoro myseto HAH Ykpainu. ioro 3actynHuus
3 HayKoBOI i my3einHoi po6otn O.B. YUepBOHEHKO
3ragye: «...Manxe KoXHoro po6ouyoro AHs o 15-i
roavHi nepeg kabiHeTom Ha nepuwomy nosepci Ha-
LiOHaNbHOro HAyKOBO-NPMpPOAHUYOro myseto HAH
YKpaiHu 36upatoTbca noau. Le noynHae npuinom
CNiBpO6ITHUKIB AMpeKTop My3elo akagemik HAH
Ykpainu €sreH ®egoposuy LLUIHIOKOB. BiH npunmae
BCiX — Bifl 3aCTyNHNKa AUpeKTOopa A0 PAAOBOTO iH-
XeHepa, BUC/TYXOBYE Ta BUPILUYE NPOCTi i CKNAAHi
MUTaHHS MOBCAKAEHHOTO XUTTA My3el. 3aBXau
3 BigKpUTUMKU A0 KabiHeTy aBepuma. €BreH QDe-
JIOPOBUY FOBOPUTb TUXO, CMOKIHO 1 BUBAXeEHO,
i ue 3mywye BiABigyBayiB noBoAnUTN cebe Tak caMo
i 3 noBarol CTaBUTUCA A0 rocrnojapsa KabiHeTy»
(YepBoHeHKoO, 2020, c. 92).

Y 2005 p. €.0. LLUHIOKOB 3aCHYBAB i 1O KiHLSA XUT-
TA OYOMIOBAB MiXHApPOAHWA HAYKOBO-TEOPETUU-
HUW XypHan «leonoris i KOpucHi konanuHu CBiTO-
BOr0 OKeaHy». BiH BBa)KaB rofioBHUM 3aBLaHHAM
XYpHany - 3HAWOMUTU HAYKOBY FPOMAACbKiCTb
3 aKTyanbHUMKU Npo61emMamu reonoriyHoro BU-
BUEHHS BenuuyesHoi nnouwi TBepaol 060MN0HKU
3emni, nokputoi Bogamu CBITOBOro OKeaHy, fKa
MiCTUTb B CBOIX Hagpax He3/MiUeHHY KifbKiCTb Ta-
KUX HEOBXigHMX NOACTBY KOPUCHUX MiHEPanbHUX
KOomanuH. BueHUn petenbHO peaaryBaB Ta YBaXHO
CNiaKyBaB 3a aKTyanbHiCTIO ny6nikauin, a ronos-
He — 3HaxoAuB (DiHAHCOBI Xepena Ana APYKY.
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Mopag 3 NPUHLUNOBOK BUMOIMUBICTIO, NOMY,
AIK TOJIOBHOMY pefilakTopy, 6yna nputamaHHa fo-
6po3nunnBa ToONEPaHTHICTb NpU poO3rnaai pyKo-
MUciB HAyKOBUX Npallb Ha 3acCifaHHAX peaakLUin-
HOT Koneril.

3aranom, nepy €sreHa ®enopoBuUYa HANEXUTb
611M3bKO TUCAYI HAYKOBUX Mpalb — Takui niacy-
MOK 1oro 6araTopiuHol HayKoBOI AisinbHOCTI. Ce-
pea HUX BUK/IUKAKOTb 3aX0MNNeHHA 0JHOOCI6HI un
HUM iHiLiOBaHIi HAyKOBO-NOMyNAPHi BUAAHHSA,
30KpemMa LuikaBi MiHepanoriuHi Hapucu. Tinbku
OfHi HA3BW KHUT BUKNNKAIOTb XXUBUW iHTEepec un-
Taua: «Ckapbu mopsa» (1966), «BceBnagHi miHe-
panu» (1969), «IMonyoctpos cokposuwy» (1973),
«Mup muHepanos» (1986), «CokpoBuwa n 3a-
ragkm» (1995), «MuHepanbl u mup» (2008), «Ka-
MeHb Houu» (2009), «MunHepanbHbie COKpPOBULLA
YkpauHbl» (2013). 3HauHun 06CAr iCTOPUYHOI
thakTonoriuHoi iHchopmauii MiCTATb WOro KHU-
rm, NnpucBsyeHi YopHomy mopto: «depHoe mope»
(1985), «KatacTpotdbl B UepHom mope» (1994),
«Mupatbl YepHoro mopa» (1995), «OnacHoe Yep-
Hoe mope» (2000, 2011), AKi MOXXHA NepeunTyBaTu
JeKinbka pasis.

He MOXHa He 3rajaTu MOro 3MicToBHI ny6ni-
Kauii i BucTynu B 3acob6ax macoBoi iHhopmauii
Ha aKTyanbHi reonoriuHi Temu. Mpu LboMy 3aBX-
AV 3BepTanu Ha cebe yBary HeCTaHAAPTHI Has-
BU ny6nikauin. Hanpuknag, ctaTTa Npo MowyKu,
po3BiAKY i BUAOGYBAHHA MeTaHOriApaTiB Yy LW0-
TUXHEBUKY «2000» BUWWNAA Nif HAa3Bok «Ham
Hy)XeH MeTaHOBbIN Jloc-Anamoc» (WHokoB, Ko-
6ones, 2017).
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3amicTb NicNAMOBU

€sreH ®egopoBuy LLIHIOKOB Ha3aBXAW 3aMUWNTb-
CS NPUKNALOM CYMNiHHOI Npavi Ta B3ipuem Biano-
BilaNbHOro CTaB/IEHHSA A0 CBOIX HAYKOBUX i Hay-
KOBO-OpraHi3aLinHux 060B's3KiB. Bce CBOE XUTTS
[0 OCTAHHIX AHIB BiH BigAaB CAYXiHHIO reonorii.
@aTanbHUM NPUCTYN XBOPOHU 3acTaB Moro nif yac
npawi Hag PyKOMUCOM OCTAHHbOI MOHorpadii —
«Anomalous gas volcanism of the Black sea», Aka
3a 110r0 Nepwum nNpisBULLEM Y CNiBABTOPCTBI BUN-
Ae ubOoro poky y BugasHuuTei Springer (Shnyukov,
Kobolev, Yanko, 2025).

€sreH QepopoBuy 6yB ofepxumuii pobOoTOI,
MOCTINHO reHepyBaB HOBI HAYKOBI ifel, pO3BUBaB
iX i BTiNtOBaB y NPAKTUKY. My NUWAEMOCS TUM, L0
Mann MOXMMUBICTb XXUTU HA OQHOMY Bifpi3Ky uacy

B.I. CTapocTeHKo, B.MN. Ko6ones, O.A. LLunuos, C.B. lowoBcbkui, B.B. AHKO

i npaytoBaTh Nopsg 3 LWi€o HenepeciyHow, NPUH-
LMUMNOBOI | HAA3BUYANHO JO06PO3NUNNBOLD 0CO6U-
CTicTio. AXe BiH 6yB ANs HAC He nulle BUAATHUM
Jisuem Hayku, a i 4o6poto, YYNHOI i WKUPOI Nto-
OVHOL0, 3aBXAM FOTOBOIK NIATPMMATW i He 3anu-
watu B 6idi cBOiX Apy3iB i Koner. Hag3BuuanHe
XUTTENOHCTBO, Xapu3ma, HEBUYEPNHUK ONTUMI3M
Ta UyaoBe NOYyTTA r'ymopy, NpUTamaHHi EereHy de-
LOpPOBUYY, CTBOPIOBANM KOMMOPTHY, HEBUMYLLEHY
06CTaHOBKY B HAMPI3HOMAHITHILINX CUTYaLLisIX.
€sreH ®eaopPOBNY HA3ABXKAM 3ANTNWNTLCA Y AY-
Wwax i cepusx apysiB Ta KOMer, yCix, XTO 3HaB 1NOro,
CNinKyBaBCSA i NpaLloBaB i3 HUM, MOBAXaB i NO6UB.
3aBxau 6ygemo nam'ataTu MOro Choki u onTu-
Mi3M, MPOCTOTY i NIOASAHICTb Ta LWAHYBAaTU HALIOMO
He3abyTHbOro Kosery, Apyra i HaCTaBHUKa.

€ereH MenopoBUY y KaloTi Ha-
yanbHUKa eKkcneauuii - 74-ro
pency HAC «Mpodecop Bopas-
HULbKMII», OCTAHHBOTO ANA Ha-
ykoBLiB HAH YkpaiHu y YopHe
mope, 2013 p.

Yevgen Fedorovych in the cabin
of the expedition leader during
the 74th voyage of the scien-
tific research vessel “Professor
Vodyanytskiy” in the Black Sea.
This voyage was the last one for
scientists of the NAS of Ukraine,
2013

CTaTTA NPUCBSAYEHA BU3HAYHUM BiXaM HAyKOBOI AisNbHOCTI BUAATHOMO YKPATHCbKOro BueHoro-reonora €.®. LUH0OKoBa. BUCBIT-
NEeHO NOro PoNb Y PO3BUTKY MOPCbKUX reonoro-reodisanyHmx 4ocnigxeHb B YKpaiHi, opraHisauii Ta KepiBHMLTBI ekcneanuismm
B YopHoMy, Cepea3eMHOMY 11 A30BCbKOMY MOPSAX AA BUBUEHHSA reofioriuHoi 6yaoBY aKBATOPi Ta ra3orpsA3boBOro BYnKaHi3-
My. OAHUM 3 HaN6iNbW 3HAYHUX AOCATHEHb BUEHOTO € 3'ACYBAHHA MPOLECiB MeTanoreHii Ha AHi IHAINCbKOTro W ATNAHTUYHOTO
OKeaHiB Ta NOro yyactb y po6oTi KomiteTy OOH 3 MUPHOIr0 BUKOPUCTAHHA MOPCbKOTO JHA Ta AHA OKeaHYy 3a MeXamu Halio-
HaNnbHOI LPUCANKLIT, @ TAKOX MiXypsaaoBoi OkeaHorpadiuHoi KOMicii.
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This article highlights the significant legacy of Paul A. Witherspoon (1919-2012), a pioneering sci-
entist in fractured rock hydrogeology and nuclear waste disposal in deep geological formations.
Through his influential publications and contributions, this article aims to inspire both emerging
and experienced scientists in the captivating field of earth sciences!
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A Tribute to a Brilliant Scientist and Inspiring Teacher, Paul A. Witherspoon, former Foreign Member of the National Academy of Sciences of Ukraine

This article reflects on the memories of Paul A. With-
erspoon (1919-2012), one of the world’s leading hy-
drogeologists (Duncan and Voss, 2013). It referenc-
es his publications and works about him to inspire
young and established scientists in the earth scienc-
es. | had a unique and fantastic opportunity to start
working with Paul in January 1991. Engaging conver-
sations and the vibrant stories | shared sparked his
curiosity about Ukraine. In 1993, | was thrilled to coor-
dinate a visit of a group of American scientists led by
Paul to Kyiv, where he visited various institutions and
connected with many talented researchers. Paul’s vis-
it included a fascinating tour of the National Acade-
my of Sciences of Ukraine (NASU), where he met re-
markable scientists from the Institute of Geological
Sciences, the Institute of Geochemistry, and the In-
stitute of Cybernetics. Inspired by the dedication and
expertise of Ukrainian scientists he encountered, Paul
took the initiative to foster collaboration between
U.S. and Ukrainian scientists, launching an exciting
program focused on hydrological studies related to
contaminant transport at Chornobyl. His efforts were
recognized when he was elected as a Foreign Member
of the National Academy of Sciences of Ukraine. Paul
returned to Ukraine in 1994, further solidifying these
invaluable connections.

Paul was a role model known for fostering a re-
search environment characterized by cooperation,
excitement, and camaraderie. His students, who con-
tinued in academia, often tried replicating this sup-
portive atmosphere. In today’s scientific community,
Witherspoon is still recognized for his exceptional
ability to connect with people, build friendships, and
cultivate trusted relationships with colleagues.

Paul played a significant role in shaping ideas
and methodologies related to fractured rock hy-
drogeology. His interest in this area began with his
early studies on caprock integrity for underground
gas storage. As his career progressed, he focused
more on the role of aquitards in hydrogeological
systems. Eventually, he expanded his research to
include thermohydrologic and hydromechani-
cal couplings in geothermal systems and nuclear
waste isolation in deep geological formations.

Paul and several of his students authored a highly
acclaimed article titled “validity of Cubic Law for Fluid
Flow in a Deformable Rock Fracture” (Witherspoon et
al., 1980). This paper is arguably one of the most influ-
ential works on fluid flow in a single rock fracture, hav-
ing received about 3150 citations. Paul Witherspoon
was a prominent pioneer in the field of contemporary
fractured rock hydrogeology (Freeze et al., 2015).

A snapshot from the 1993 conference in Las Vegas, Nevada, USA, captured when Vyacheslav M. Shestopalov proudly presented the Di-
ploma of a Foreign Member of the National Academy of Sciences of Ukraine to the esteemed Paul Witherspoon! From left to right: Paul

Witherspoon, Vyacheslav Shestopalov, unknown, Boris Faybishenko
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Paul was widely honored for his work. He was
awarded the Horton Award from the American Geo-
physical Union (AGU) and the Meinzer Award from
the Geological Society of America (GSA). In 1989, he
was elected to the National Academy of Engineering
for “pioneering work in geothermal energy, under-
ground storage, hydrogeology, and the flow of fluids
in fractured and porous rocks.” In 2001, he was elect-
ed a Fellow of the World Innovation Foundation.

Paul's most significant legacy is his many stu-
dents and colleagues, who benefited from his
generous mentorship and lifelong friendship. Not
surprisingly, Paul's former students are also key
scientists worldwide, including many outstanding
hydrogeologists in the U.S., Canada, the U.K,, and
other countries. To show their appreciation, they
honored him over the years with several memora-
ble research conferences and symposia at Lawrence
Berkeley National Laboratory (LBNL), on the occa-
sions of his 60th, 70th, and 80th and 85th birthdays
(Narasimhan, 1982; Faybishenko, 1999; Faybishenko
and Witherspoon, 2004). The American Geophysi-
cal Union published three monographs on these
events (Faybishenko et al., 2000, 2005, 2015).

Paul always enjoyed his international network of
friends in China, France, Sweden, Ukraine, and many
others. He had a basic understanding of several
languages, more than most people you will ever en-
counter, and he consistently greeted others in their
native tongues. Paul traveled extensively to give lec-
tures and conduct courses around the world.

Paul Witherspoon initiated a scientific study of nu-
clear waste disposal in deep geological formations
(Witherspoon, 2000). Paul edited the first four World-
wide Review (WWR) issues on nuclear waste dispos-
al in geological formations (Witherspoon, 1991, 1996;
Witherspoon and Bodvarsson, 2001, 2006). | edited
the 5th Worldwide Review on Geological Challenges
in Radioactive Waste Isolation (Faybishenko et al.,
2016). The problem of nuclear waste disposal is vital
for Ukraine, and Ukrainian scientists were invited to
publish the results of their research in these issues
(Khrushchov and Starodumov, 1996; Krushchov and
Tabachny, 2001; Shestopalov et al., 2016.)

Paul had an extraordinary gift that many highly in-
telligent people strive for: he could break down com-
plex scientific concepts into simple, relatable lan-
guage for everyone, regardless of age or background. |
vividly recall when he effortlessly explained the water

Boris Faybishenko

movement issue in fractured rock at Yucca Mountain
to a taxi driver in Nevada—such a brilliant moment!
His passion for igniting curiosity was evident, as he
made tough topics feel accessible and enjoyable.
Paul had a genuine talent for fostering engaging con-
versations, always asking thoughtful questions that
invited exploration and sharing. His attentive listen-
ing skills and warm demeanor helped others feel at
ease, encouraging them to contribute their thoughts.
Seeing how he connected with people was inspiring,
making science understandable and enjoyable!

In 2015, the American Geophysical Union (AGU) es-
tablished the “Paul A. Witherspoon Mid-Career Lecture
Award in Hydrologic Sciences” to actively promote
and honor excellence among mid-career scientists.
This award targets those with 10 to 20 years of post-
Ph.D. experience who are making significant strides
in hydrologic sciences. As our scientific community
boldly extends its reach - integrating fundamental
hydrology with interdisciplinary approaches and soci-
etal needs - this award is essential for recognizing the
critical contributions of emerging leaders in the field.
While honoring its recipients, the Paul Witherspoon
Award will also recognize Paul’s significant contribu-
tions - advancing the science of hydrology, applying
it to socially important issues, and mentoring young
hydrologists with dedication and inspiration. | hope
that at one point, a Ukrainian scientist will be hon-
ored with the Paul Witherspoon Award.

To learn firsthand about Paul Witherspoon'’s re-
search and community-building perspective, view
the videotaped interview he gave in 2007, posted
on the International Association of Hydrogeolo-
gists (timecapsule.iah.org). A biographical article
based on the interview was also published by IAH
(Freeze and Javandel, 2008). As expressed in his
obituary (EQS, July 31, 2012) “to enter Paul’s orbit
was to experience a stimulating mix of high intelli-
gence, deep curiosity, and love of life”.

Working with Paul was a transformative experi-
ence for me and many of his graduate students and
colleagues. Throughout his long life and career in
the Earth sciences community, Paul’s impact on ad-
vancing our field and empowering the next genera-
tion goes far deeper than one may realize. | encour-
age everyone to visit the AGU website to enrich your
appreciation of Paul Witherspoon, the influential
leader in hydrologic sciences: https://connect.agu.
org/hydrology/resources-ihp/paulwitherspoon

Lla cTaTT BUCBITNIOE 3HAUHY cnaawmHy Mona A. BisepcnyHa (1919-2012), BueHOro-nepLonpoxigua B ranysi rigporeonorii TpiluHy-
BATUX NOPiJ Ta 3aXOPOHEHHA SAEPHUX BiAXOAIB Y MUOOKNX reonoriyHux opmauisx. 3aBasku NOro BNAMBOBUM Ny6ikaLiam i Ba-
rommm 3006yTKaM LA CTaTTA MA€E HA METi HAAUXHYTM AK MOMIOAKX, TaK i AOCBIAYEHNX BUEHUX Y 3aX0NI0OUIN ranysi HayK npo 3emnio!
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IOBinen akagemika
BiTanisa IBaHoBMua
CTapocTeHKa

Y KBIiTHI 2025 poky
Bitanito  IBaHoBUUY
CrapocTteHky, Buaar-
HOMY yKpaiHCbKOMY
BUEHOMY  reosnory-
reotisuky B ranysi
Teopii iHTepnpeTauii
noTeHLujanbHUX Mo-
nis, aBTOMAaTU30Ba-
HUX cmcTem 06po6KuM

Ta iHTepnipeTaw;ji rpa-
BIMETPUYHMX | MaArHi-
TOMETPUUYHUX AAHUX,
Teopii Ta MeToauKU
pPO3B'A3aHHA  HEKo-
PEeKTHO NOCTaBMIEHUX
3aaay reoisuku,
no6yfoBY WinbHICHMX
mofenen Kopu i BepXHbOI MaHTil 3emni,
BMMOBHIOETLCSA 90 POKiB.

HactynHun 600K MICTUTb OCHOBHI
6iorpadiuHi Bixu akagemika Bitanis
CTapocTeHKa — HAyKOBLSA Ta OpraHisa-
TOpa Hayku, 3 iM'AM AKOro BXe MnoHan
NiBCTONITTA NOB'A3aHMN PO3BUTOK He
TiNnbkM reoddisuku B YKpaiHi, a 1 HayK
npo 3emnio.

P> L
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2y 3
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Anniversary of
Academician
Vitaliy I. Starostenko

In April of this year,
Vitaliy Ivanovych
Starostenko, an out-
standing Ukrainian
geologist and geo-
physicist in the field
of theory of interpre-
tation of potential
fields, automated
systems for process-
ing and interpret-
ing gravimetric and
magnetometric data,
theory and meth-
odology for solving
incorrectly posed
geophysical  tasks,
and construction of
density models of the Earth’s crust and
upper mantle, turns 90.

The following block contains the main
biographical milestones of Academician
Vitaliy Starostenko, a scientist and or-
ganizer of science, with whose name the
development of not only geophysics in
Ukraine, but also Earth sciences has
been associated for over half a century.
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lOBinei akagemika BiTanis IBaHoBuua CTapocTeHka

HaykoBi CTyneHi Ta 3BaHHA lOBiNApa: kaHAUAAT
TeXHIUHUX Hayk (1966), AOKTOp hiZMKO-MaTemaTuy-
HUX Hayk (1977), npodecop (1984), uneH-KopecnoH-
neHT AH Ykpainn (1985), akagemik AH Ykpainu (1990).

IHCTUTYT reoddizmku im. C.l. Cy660TiHa HAH Ykpa-
THu: acnipaHtypa (1961-1964), ouinbHuK Bigainy
rMU6MHHMUX NpoueciB 3emni i rpasimeTpii (3 1976),
3acTynHuK aupekTtopa (1975-1991), aupekrtop (1991-
2022), pagHWK Npu AMpekuii i ronosa BYeHOI paaw
(32022).

HauioHanbHa akagemisi Hayk YKpaiHu: 3acTyn-
HUK aKaJemika-cekpetapa (1978-1988), akage-
MiK-ceKkpeTap BigaineHHs Hayk npo 3emnio Ta UneH
Mpe3unaii HAH Ykpainu (1988-2004).

OCHOBHI Bif3HaKu Ta Haropoau: ABiun naypeart
JllepxaBHOT npemii YKpaiHy B rany3i HayKu i TexHi-
ki (1984, 1995), 3aCNyKeHU AiAY HAYKM | TEXHIKM
Ykpainu (1997), naypeat Mpemii KabiHeTy MiHicTpiB
Ykpainu (2014), naypeat Mpemii im. C.l. Cy660Ti-
Ha (2015), opaeH «3a 3acnyru» 3-ro (2005) Ta 2-ro
(2015) cTyneHis.

Mpo BiTtania IBaHoBKuYa, NOro npodeciiHi Hay-
KOBi 34,06yTKM BXE HANWCaHO YMMano cTaTel, Crno-
rapie Koner, apysie (YekyHoB, 1995; JlykuH, 2015 Ta
iH.). MpoTe HalUiKaBilwe ynTaTK NPO OBINApa oro
BNACHI ny6nikauii, AKi BNpoBaaAUB yUeHW Ta BNyu-
HO Ha3BaB «[JOCBiAOM lOBiINENHOro camoo6Cnyro-
ByBaHHA» (Hanpuknag, CtapocteHko, 2005; Ctapo-
CTeHKO, 2015; CTapoCTeHKo, 2021 Ta iH.).

3 aBTo6iorpadiuHux Aonucie AisHAEMOCH, WO
BiTanin IBaHoBMY CTapoCTEHKO HApoAuMBCSA 13 KBIT-
HS 1935 p. y KMEBI B pOAUNHI iHXeHepiB-TeXHONOoriB
LYKpOBOi nMpomuncnoBocTi. OCBITY 3006YB Y KUiB-
CbKin Wwkoni, a NoTim y KniBCcbkoMy aepxaBHoOMy
yHiBepcuTeTi im. T.I. LLeBUEHKA, AKUNA 3aKiHUUB Y
1958 p. 3a haxom «iHxeHep reonor-reoisnk».
3 1958 no 1961 p. npautBaB iHXeHepom-onepa-
TOPOM, iH)XeHepoM-iHTepnpeTaTopoM i Haualb-
HUKOM 3aroHy y NonbOBUX MapTiax KUIBCbKOT re-
ohisMuHOl po3BiAyBanbHOI ekcneauuii Tpecty
«YKpreoispo3Bigka».

JocBig rpaBimeTpuUYHUX BUMipOBaHb Ta X Mo-
Janblua iHTepnpeTauia cTanu NOWTOBXOM, SKUN
HaaAuxHyB BiTania IeaHoBuYa y 1961 p. BCTYNUTU
[0 acnipaHTypu IHCTUTYTY reodismku AH YPCP.
BiaToni Becb mofanbluuMin XXUTTEBUN | TBOPUUNI
WASX HayKoBUSA 6YyB MOB'S3aHUN 3 IHCTUTYTOM
reodisukm HAH YkpaiHu. TyT noro neplmm Ha-
CTaBHUKOM 6YB OfWH i3 HAWAOCBIAUEHIWNX reo-
thisukiB — InapioH ApkagiioBuu banabywesuu.

HaykoBi iHTepecn B.l. CrapocTeHka 6ynu
NoB's3aHi Hacamnepen 3 Teopi€w iHTepnpeTauil

loBinei. MepcoHanii | Anniversaries. Personalities

Vitaliy I. Starostenko is a Candidate of Technical
Sciences (1966), Doctor of Sciences in Physics and
Mathematics (1977), Professor (1984), Correspond-
ing member of the Academy of Sciences of Ukraine
(NASU) (1985), Academician of the NASU (1990).

Institute of Geophysics of the NASU, he has occu-
pied the positions of the Head of the Department of
Deep Processes of the Earth and Gravity (since 1976),
Deputy Director (1975-1991), Director of the Institute
(1991-2022), Advisor to the Directorate, Chairman of
the Academic Council (since 2022).

In the NASU, he has performed the duties of Dep-
uty Academician-Secretary (1978-1988), Academi-
cian-Secretary (1988-2004) and Member of the Pre-
sidium of NASU (1988-2004). He twice was awarded
the State Prize of Ukraine in the field of science and
technology (1984, 1995), the honorary title of Hon-
ored Scientist and Technician of Ukraine, (1997), the
prize of the Cabinet of Ministers of Ukraine (2014),
the S.I. Subbotin Prize (2015); Order of Merit of the
3rd (2005) and 2nd (2015) degrees.

Many articles and memoirs of colleagues and
friends have already been written about Vitaliy
Ivanovych and his professional scientific achieve-
ments (Chekunov, 1995; Lukin, 2015, etc.). However,
the most interesting thing to read about the hero of
the day is his own publications, which Vitaliy Iva-
novych introduced and aptly called the “experience
of anniversary self-service” (for example, Staro-
stenko, 2005; Starostenko, 2015; Starostenko, 2021).

Vitaliy I. Starostenko was born on April 13, 1935
in Kyiv in the family of engineers-technologists in-
volved in sugar refining manufacturing.

He received his high-school education in the
city of Kyiv, and then entered Kyiv State Universi-
ty, which he graduated in 1958, with a Diploma of
engineer geologist-geophysicist. Then Vitaliy I. Sta-
rostenko had worked for three years as an engi-
neer-operator, engineer-interpreter and a field
group leader in the Kyiv geophysics exploratory ex-
pedition ‘Ukrgeophysrozvidka Trust'.

The experience in these gravimetric measure-
ments and their further interpretation became an
impetus, which inspired Vitaliy I. Starostenko in 1961
to enter the Postgraduate School at the Institute of
Geophysics of the Academy of Sciences of UkrSSR.
His scientific advisor was one of the most famous
geophysicists (a theorist and an experimenter)
in the area of interpretation of potential fields -
I.LA. Balabushevytch. Since that time, all Vitaliy I.
Starostenko’s following life path was strongly re-
lated to the Institute of Geophysics of the National

n
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noTeHUianbHMX noniB. Y cneuiani3oBaHin BYeHin
pagi [HiNponeTPOBCbKOrO FiPHUUOIO iHCTUTYTY
iMm. ApTema BiH 3aXWCTUB AuMcepTauilo KaHaupata
TEXHIYHUX HayK Ha TeMy «BU3HaueHHs noTeHLuia-
na TAKIHHA Ta WOro NOXiAHUX 33 BUMIpOBaHMMU
eneMeHTaMu TpaBiTalLinHOTO Mons 3 BUKOPUC-
TaHHAM €NEeKTPOHHUX O06UKUCNIOBANbHUX MaLIWH
(OnpepeneHne noTeHuuana NPUTSXKEHUA U €ro
MPOW3BOAHbIX MO M3MEPSEMbIM 3/IeMEHTaM rpaBu-
TaLUMOHHOIO MONsA C UCMOMb30BaHWEM 3/TEKTPOH-
HbIX BbIUNCTIUTENbHbBIX MALLNH)».

Y 1970 p. BuMWNA nepwa moHorpadis osinspa
«BM3HAUeHHA BEPTMKANbHUX NOXiAHUX rpaBiTaLin-
HOro MoTeHUiana 3a pesynbTaTamu CNOCTEPEXEHb
ropusoHTanbHMM rpagieHtometpom (Onpeaenexune
BEPTUKANbHbIX NPOU3BOAHbLIX TPaBUTALMOHHOIO
noTeHumnana no pesynbTataM HabnloAeHWA Fropu-
30HTaNbHbIM FpagueHToMeTpoM)». OTXe, BiH CTaB
OA4HUM 3 nepwux y konuwHobomy CPCP, xTo po3no-
YaB CTBOPEHHS aBTOMATM30BaAHUX CUCTEM 06PO6KHU
Ta iHTepnpeTauil JaHUX FpaBi- Ta MarHiTomeTpii 3
BUKOPUCTAHHAM EOM.

3a po60oTy «ABTOMATM30BaHa CMCTEMA NOTOYHOI
06p0o6KM AaHUX rpaBimeTpii i marHitometpii (ABTO-
MaTU3MPOBAHHAA CUCTEMA MOTOYHOW 06pPABOTKU
AAHHbIX TPAaBUMETPUN U MarHutTomeTpun)» (y cnie-
asTopcTsi 3 [.C. ByTakoBMM Ta iH.) BUeHuUin 6yB Ha-
ropof)xeHnn 3on0Tot0 megannio BucrtaBku gocsr-
HeHb HapogHoro rocnogapcrtea CPCPy 1972 p.

Y 1977 p. Bitanin I1BAHOBMUY YCRIiUHO 3aXMCTUB
JOKTOPCbKY AucepTauito y MOCKOBCbKOMY fep)KaB-
HOMY YyHiBepcuTeTi. Yepes pik BOHa oTpumana no-
JanblWnii PO3BMTOK Yy BUMNAAI hyHAAMEHTanbHOI
moHorpadii «CTinki umcenbHi meToau B 3agayax
rpasimeTtpii (YcTonumBbie UNCNEHHbIE METOAbI B 3a-
pavax rpasumetpumn)» (CrapocteHko, 1978). Ti Hay-
KOBA LiHHICTb NiATBEPAXKYETbCA CbOMOAHI BUCOKMM
iHAEKCOM UWUTYBaHHA B YCiX BUAAHHAX, NpuUcBsve-
HUX Npobsiemam Teopii Ta METOLiB PO3B'A3yBaHHA
HEKOPPEKTHO NOCTABEHUX 3a4au reodisuku.

A noTim 6yna HanpyXeHa HayKkoBa Ta HAyKOBO-0p-
raHisauinHa po6oTa, KEpiBHMLTBO MOTY)XHUM [HCTU-
TYTOM reod)i3viku, B IKOMY PO3BMBaNucs NpakTMuHo
BCi OCHOBHi Hanpamu reod)isuku. HeogHopasoso
B.l. CrapocTeHKo 6paB yyacTb Y HAYKOBO-AOCIAHNX
pencax i3 reonioro-reodiauHoO Nporpamoto B AT-
NAHTUYHWIA Ta IHAINCbKUIA OKeaHK, a TaKoX YopHe i
A3oBcbKe mops. MpautoBaBs y MidkHapogHomy LieHTpi
B KoHakpi.

Mpo cBO HAyKy B CTaTTi, ony6nikoBaHin y «leo-
thismuHomy xypHani» y 2005 p., Bitanin IBaHoBuY
Hanucas:

Academy of Sciences of Ukraine, where he rose from
a Junior Researcher to the Director of the Institute.

Scientific interests of Vitaliy I. Starostenko were
first of all related to the theory of potential fields
interpretation. Vitaliy I. Starostenko defended the
Thesis of the Candidate of Science in Technical
Sciences at the Dnipropetrovsk Mining Institute in
1966. The title of his thesis was 'Determination of
the potential of attraction and its derivatives from
the measured elements of the gravitational field
using computers',

In 1970 his first monograph ‘Determination of
vertical derivatives of gravity potential according
to the results of observations with horizontal gra-
diometer’ was published. Thus he became one of
the first in the Former USSR who began the creation
of automated systems of processing and interpreta-
tion of gravity and magnetometry data using com-
puters.

For his work ‘Automated system for on-line pro-
cessing of gravimetry and magnetometry data’
(co-authored with G.S. Butakov and others) he
was awarded the Gold Medal of the Exhibition of
Achievements of the National Economy of the USSR
in 1972.

In 1977 Vitaliy 1. Starostenko successfully defend-
ed doctoral thesis in Moscow State University. In
a year it was further developed as a fundamental
monograph ‘Stable numerical methods in the prob-
lems of gravimetry'. Its scientific value is confirmed
today by a high citation index in all publications
dedicated to the problems of theory and methods
of solving incorrectly posed problems of geophys-
ics.

And then there was intense scientific and orga-
nizational work, leadership of the powerful Insti-
tute of Geophysics, in which practically all the main
directions of geophysics were developed. V.I. Sta-
rostenko repeatedly participated in scientific-re-
search voyages with a geological-geophysical pro-
gram to the Atlantic and Indian Oceans, as well as
the Black and Azov Seas, work at the international
Center in Conakry.

About his science in an article published in the
‘Geophysical Journal), 2005, vol. 27, No. 3, p. 552 Vi-
taliy Ivanovych wrote the following:

“Today's geophysics can be defined as a large,
well developed division of the applied physics that
deals with the study of Earth and other planets,
searches for mineral resources, solves the problems
of geology, tectonics, ecology etc. using the meth-
ods of physics. Geophysics brings its invaluable
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YUaCHUKM WOPIYHOT reodisuuHoi KoHepeHuil, wo
opraHizoByBaB IHCTUTYT reogisukm im. C.I. Cy660TiHa,
akapa. B.I. CrapocTeHko npaBopyy. Kpum, KiHelpb 1980-x

Participants of the annual geophysical conference or-
ganized by the S.I. Subbotin Institute of Geophysics,
Academician V.I. Starostenko on the right. Crimea, late
1980s

360pu BipgAineHHs HayK npo 3emnto B IHCTUTYTI reo-
¢isukm im C.l. Cy660TiHA 3 HAroau toBinNet IHCTUTYTY.
Bucrtynae Ha TpubyHi akaa. €.®. WHiokos (nisopyu),
CuaATb y nepwiomy pagy y LeHTpi akad. B.l CtapocTeH-
KO, akag. A.B. YekyHos (1980-Ti poku)

Meeting of the Department of Earth Sciences at the
S.l. Subbotin Institute of Geophysics on the occasion of
the Institute's anniversary. Academician Ye.F. Shnyukov
(left) speaks on the rostrum, Academicians V.I. Staro-
stenko and AV. Chekunov are seated in the first row in
the centre (1980s)

MonboBi po6otu B BiHET pa3om 3 npauiBHUKamMn Ao-
cnigHMUbKoOro LeHTpy B KoHakpi, akag. €.0. LUHiokoB
(niBopyu) Ta akaa. B.I. CrapocteHko (npasopyy), 1986 p.

Field work in Guinea with the staff of the Conakry re-
search centre, Academician Ye.F. Shnyukov (left) and
Academician V.I. Starostenko (right), 1986

Akap. B.l. CtapocTeHKo y cknaai fenerauii BigaineHus
Hayk npo 3emnio y MakegoHii (3a yrogoto mixkHapoaHo-
ro cniBpo6iTHMLTBA), 2010 p.

Academician V.I. Starostenko as a member of the dele-
gation of the Department of Earth Sciences in Macedo-
nia (under the international cooperation agreement),
2010
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«CbOrOfHIWHI0 reo)i3anKy MOXHA BU3HAUUTM SIK
BeNUKUN, gobpe PO3BMHEHUA PO3AiN NPUKIaaHOI
(hi3nKK, Wo 3aMMaETbCa BUBYEHHAM 6yaoBM 3emni
Ta iHIWWUX NMAHEeT, NOWYKAMN KOPUCHUX KOMauH,
pO3B'A3yBaHHAM 3aBfAaHb reosiorii, TEKTOHIKK, eKo-
norii 1a iH. isnuHumn metogamu. feodhisnka po-
6UTb CBili BHECOK Y Mi3HAHHSA CBITY, B AKOMY MU XU-
BeMO. BoHa BMKOPUCTOBYE pe3ynbTaTi BCiX po3ainis
cyyacHol i3ukn, matematuku (Hacamnepen npu-
KnagHol, npuyomy 6arato 3aBaHb reoisnku gasa-
NN M paloTb NOYATOK HOBMM Hanpsmam MaTematu-
KW...), KibepHETNKM, iH(DOPMATUKK, TEXHIKK. Yce Le,
no-nepuwe, LikaBe, No-Apyre, A€ WUPOKi MOXu-
BOCTI Ana Bubopy Hanpsmy po6oTu BiANOBIAHO 40
Haxunie i 3gi6HocTen» (CrapocTeHko, 2005, c. 552).

Bitanii IBaHOBUY KepyBaB po60TOIO BiagineHHs
HayK npo 3emnto Akagemii HayK, 6yB uneHom MMpe-
3uail HAH Ykpaium i 6arato 3po6us gns po3BUTKY
aKafieMiuyHo1 reonioriyHol Hayku. CBOE CTaBMEHHS
[10 aKafiemiuHoi hopmu opraHizauii HayKu BUEHUN
uiTKo cchopmyniosas y ctatTi (CtapocTeHko, 2005, c.
553): «AKafieMis [a€ 3MOry aKTUBHO TBOPYO Mpa-
utoBaTW. B i1 opraHisauinHin CTPYKTypi Ta NpUH-
LMMax XUTTSA, BianpaLboBaHUX CTONITTAMY, 6araTo
MyZpUX 3BOPOTHUX 3B'A3KIB, WO 3a6e3neyyoTb pe-
XUM camoperynsauii Ta camoopraHisauii».

CNpUMHATTA Ta PO3YMiHHA HayKnW akKagemikom
CTapoCTeHKOM HaWsCKpaBiwe Bigo6paXeHO B iH-
womy ab3aui Tiel camoi cTaTTi: «Hayka - ue cno-
Ci6 xuTTA. Lle iHTenekTyanbHe cepeaoBuule, WO
OXONIE BeCb CBIiT. TyT MmeHwwe (hopManbHOI 30B-
HIWHbOT AMcuMnAiHK, ane 6inblWe BHYTPIWHbLOI
30cepemxeHocTi, nocrtinHoro (i BOeHb i BHOuI,
4acTo MiACBIAOMOro) peTesibHOro 06MipKOBYBaH-
HSl MOTOUHMUX 3aBAaHb, Npobnem Towo. ... Hayka B
NeBHOMY CeHci nogibHa fo cnopTy. | TyT, | Tam Bax-
NMBO NiagTpMMyBaTK hopmy, i TYT, i TaM — XKOPCTKa
KOHKypeHLif. BTim y BCix cchepax xutrta Tak. Mpote
B HAyLi Ta CNOPTi Le BUPAXEHO 0COBNBO YiTKO»
(CrapocTeHko, 2005, c. 553). | L0 BHYTPIlLHIO 30Ce-
pemKeHicTb, CUCTEMHICTb, camogmncumnaidy Bitanis
IBAHOBMYA BifUyBalOTb YCi, XTO 3 HUM CMiBMPALIOE
UK CNiNKYeTbCA. A cuctema camoopraHisauii po6oTu
ONTMMi3yBanacs, SiK BBAXAE CaM YUeHUIA, 3aBASKK
3aHATTIO cnopToMm (nnaBaHHAM) | po60Ti Ha cafoBii
LinAHUi... A Lie BRXKNMBUMW 30aK0TbCA TaKi pucu Bi-
Tanif IBaHOBUYA — BUCOKOPO3BUHEHWIA eMOLiHUN
{HTE@NEKT Ta TEXHOKPATUYHI NiAXoau Npu NPUNHATTI
YyNpaBAiHCbKUX pilleHb. Y Hawwi 6ypxnusi eMoLifiHo
BUCHAXYIOUi yacu, pokn NoTpsaAciHb BiTania IBaHo-
BMUA HIKOMM He Mo6GauunLL aHi ayxe 36yHKXeHUM, aHi
NPUrHivYeHUM.

contribution to the understanding of the World we
live in. It uses the results of all branches of modern
physics, applied mathematics (where geophysics
problems often give birth to the new directions in
math...), computer science, informatics, technical
sciences. All of the above is very interesting first of
all, besides, it presents wide possibilities to choose
from according to one’s talents and preferences”.

Vitaliy Ivanovych headed the work of the Depart-
ment of Earth Sciences of the NASU, was a member
of the Presidium of the NASU and did a lot for the
development of academic geological science. His
attitude to the academic form of organizing science
is clearly formulated in his article published in the
‘Geophysical Journal’ 2005, vol. 27, No. 3, p. 553: “Ac-
ademia allows one to work creatively. In its organi-
zational structure and life principles, refined over
the centuries, there are many intelligent feedbacks
that ensure a regime of self-regulation and self-or-
ganization”.

Academician Starostenko’s perception and un-
derstanding of science is most vividly reflected in
another paragraph of the same article.

“Science is a way of life. This is an intellectual
environment that encompasses the entire world.
There is less formal/superficial discipline but more
internal concentration, constant (day and night, of-
ten subconscious) careful thinking about current
tasks, problems, etc....

Science in a sense is like sport. Therein both cas-
es, it is important to keep fit, and here and there
is a fierce competition. This is true in all areas of
life. But in science and sport, this is especially pro-
nounced” (Starostenko, 2005, p. 553).

This inner focus, systematicity, self-discipline of
Vitaliy Ivanovych is felt by everyone who collabo-
rates or communicates with him. The system of
self-organization of work was optimized, as Vitaliy
Ivanovych himself believes, thanks to sports (swim-
ming) and work in the garden plot... And the follow-
ing features of Vitaliy lvanovych also seem import-
ant - highly developed emotional intelligence and
technocratic approaches to making management
decisions. In our turbulent emotionally exhausting
times, years of upheavals, | have never seen him ei-
ther very excited or depressed.

On anniversary days, the anniversary-holders
themselves, their students and colleagues sum-
marize certain results, try to look into the future.
Today, the results of Vitaliy Ivanovych tireless sys-
tematic work are impressive. The Institute of Geo-
physics has an extremely powerful and efficient
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Y loBiNenHi gHi cami oBinapwu, iX yuHi i Kone-
rm ninénuBatTb MNEBHI MiACYMKW, HamaralTbcs
3a3MpPHYTU Y ManbyTHE. Ha CbOrofHi pesynbraTtu
HEBTOMHOI CUCTEMHOI po6oTu BiTania IBaHoBMUa
BpaXKatoTb.

[HCTUTYT reohizMKM Ma€ HaA3BUYANHO NOTY)KHUN
i Npaue3gaTHU KONEKTUB, KNI MOXe MOXBaNuTun-
€S IK aKTUBHO NpPaLIOUMMUN LOKTOPaMK Hayk, TaK
i HaMGiNbWKUM NpPeACTaBHMUTBOM IHCTUTYTY cepen
aKafeMikiB i uneHiB-KopecnoHAeHTIB BigaineHHs
HayK npo 3emnt. Konu y 2004 p. Bitania IBaHoBMuYa
Ha yoni BigaineHHs HayK Npo 3eM/io 3MiHMB aKage-
MiK B'suecnaB Muxannosuu Llectonanos, y cknagi
uneHiB Akagemii 6yno Tpu npeactaBHUKK reodi-
3MUHNX HayK — Bitanin IBaHoBMY CTapocTeHKo (aka-
[eMmiK) Ta ABa YneHU-KopecrnoHaeHTn — B'auecnas
AHgpiioBuuy flaHineHko (reodisuka) i KocTaHTMH
®enoposuu TankiH (reodismka). ¥ 2025 p. Hane-
pefnofHi BU6OPIB, AKi MalOTb BigGYTUCA HaNpPUKIiH-
i KBITHA, MAaEMO BicCiMm HayKOBLiB, AKi MpaLioOTb
y Pi3HUX rany3sx reoisuky, i BCi € npeacTaBHMKa-
My IHCTUTYTY reocpismkm im. C.l. Cy660TiHa Ta Moro
BijoKpemneHux nigpo3ginie. | npeacTtaBHULTBO
reoddisvkiB y BigoineHHi ouikye Ha 36inblueHHS —
Oro/IOLLEHO Lie ABi BaKaHCil 3a cnewianbHicTiO «aB-
TOMaTWU30BaHi cuctemun B reodismui». | ue pivicHo
CMMBONIYHO. BnacHe po3po60K aBTOMATU30BAHUX
cucTem cTocyBanucs nepui po6otu tosinapa. Lein
theHOMeHanbHMN PO3KBIT reodi3nkM € pesynbra-
TOM HayKOBOIO aBTOPUTETY i HEBTOMHOI CUCTEMHOI
po60TU OUiNbHMKA HALLOT YKPATHCbKOT reodisnyHoil
Hayku — Bitanis IBaHoBUYa CTapocTeHKa.

BueHni 0cobucTo MiarotTyBaB NnoHaA TPu AeCAT-
Ku KaHauaaTie i qokTopis Hayk (CtapocTeHko, Ko-
60nes., 2024).

B.l. CrapocTeHKO Ayxe 6arato cun i yacy Bkna-
Ja€y 36epexeHHa Nam’ATi B iCTOPIl HAYKU Npo BuU-
JaTHi [OCATHEHHS HayKoBLiB. Maixe y KOXHOMY
Homepi «[eoi3nYHOro XypHany» € fekinbka Ao-
nucise 3a aBTOPCTBOM BiTania IBaHOBUYA Npo 3Ha-
HUX CTapWwux Koner, HaykoBLiB. Lle KonocanbHa
cuctemHa po6ota. | B KOXXHOMY AOMNUCI € BAXNUBI
npodecinHi ouiHKM Ta LikaBi 0CO6MCTI cnoraau
(nanpuknaga, CrapocteHko Ta Ko6ones, 2008; Cra-
pOCTEHKO, 2020 Ta iH.). Y 2023-2024 pp. cepito cTa-
Tel 3a aBTOPCTBOM AOCNiAHNKA B «leonoriuHomy
XypHani» 6yno npucssueHo 60-piyuto BigaineHHs
HayK npo 3emnio. Pegkoneris «[e0norivHOro Xxyp-
Hany» BAsuyHa Bitanito IBaHOBMYY Ta MOro cnis-
aBTOpam 3a ChiBNpawlo 3 BUAAHHSAM, 30KpeMa,
3a po60oTy, CNpAMOBAHY Ha CTBOPEHHS niTonucy
pO3BUTKY reonoriyHoT AYMKN Ha TepeHax YKpaiHu.

loBinei. MepcoHanii | Anniversaries. Personalities

team, which can boast both actively working doc-
tors of sciences and the largest representation of
the Institute among Academicians and Correspond-
ing members of the Department. When in 2004, Vi-
taliy Ivanovych was replaced as head of the Depart-
ment of Earth Sciences by Academician Vyacheslav
Mikhailovich Shestopalov, the Academy’s members
included 3 representatives of geophysical sciences
- Vitaliy Ivanovych Starostenko (Academician) and 2
Corresponding members - Vyacheslav Andriyovych
Danilenko (geophysics) and Konstantin Fedorovich
Tyapkin (geophysics). In 2025, on the eve of the elec-
tions, which are to be held at the end of April, we
have 8 scientists working in various fields of geo-
physics, and all are representatives of the S.I. Sub-
botin Institute of Geophysics and its separate di-
visions. And the representation of geophysicists in
the Department is expected to increase — two more
vacancies have been announced in the specialty
‘Automated Systems in Geophysics’. And this is tru-
ly symbolic. Actually, the first works of Vitaliy Iva-
novich concerned the development of automated
systems. This phenomenal flowering of geophysics
is the result of the scientific authority and tireless
systematic work of the head of Ukrainian geophysi-
cal science - Vitaliy Ivanovych.

Vitaliy Ivanovych personally prepared more than
three dozen candidates and doctors of sciences
(Starostenko, Kobolev, 2024).

Vitaliy Ivanovych invests an extraordinary
amount of effort and time in preserving the memo-
ry of outstanding achievements of scientists in the
history of science. Almost every issue of the ‘Geo-
physical Journal’ contains several articles by Vitaliy
Ivanovych about outstanding senior colleagues,
scientists. This is a colossal systematic work. And
each article contains important professional as-
sessments and interesting personal memories (ex.,
Starostenko&Kobolev, 2008; Starostenko, 2020 etc.).
In 2023-2024, a series of articles by Vitaliy lvanovych
in the ‘Geological Journal’ was dedicated to the 60"
anniversary of the Department of Earth Sciences.
The editorial board of the ‘Geological Journal’ is
grateful to Vitaliy Ivanovych and his co-authors for
their cooperation with the publication, in particu-
lar, for their work aimed at creating a chronicle of
the development of geological thought in Ukraine.
It is very important to professionally present, com-
ment on, and consider these achievements in a
global context.

V.. Starostenko is a member of the Specialized
International Scientific Group ‘Gravitational Anom-
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Li 3006yTKM Ayxe BaxnueBo npogecinHo npep-
CTaBNATU, KOMEHTYBATK, PO3rNaAaTH y 3aranbHo-
CBITOBOMY KOHTEKCTI.

B.l. CrapocTteHko € uneHom CneuianizoBaHoi
Mi)XHApOoAHOI HayKoBOI rpynu «lpaBiTauiiHi aHO-
manii Ta reogMHamika ripCbKux noscie», 6yB cnis-
KepPiBHUKOM MiXHApPOLHOr0 NPOEKTY «KOMMNeKcHi
reoisnuHi gocnimxeHHa nitocchepu LleHTpanbHol
Ta CxigHoi EBponu».

HaykoBi npaui Bitania IBaHoBMUYa Ny6MiKyHOTb-
€S He nuwe B YKpaiHi, a n B ABCTpIi, KuTal, AHrnil,
@®paHuii, AnoHii, ITanii, IHaii, Hinepnaxgax, MonbLyj,
PymyHii, CLUA, TypeuuuHi, LBewii, LWsenuapii, Ye-
Xii, CnoBauYumHi Ta iHWMUX KpaiHax. Moro KoHTaKTm
3 MPOBIAHUMYN 3apY6DKHUMK BUEHUMU JOMOMOITN
CNiBpO6iITHMKAM IHCTUTYTY reodi3vku NpPoBOAUTU
JOCNIMKEHHS B pamKax MiKHapoAHWUX nporpam i
MPOEKTIB.

BapTo 3rapaTty, Wwo 3 1992 p. noyaBcs HOBUW eTan
Yy PO3BUTKY MiXXHAPOAHMX HAYKOBUX 3B'A3KiB, KOMK
6ynn 3arnouyaTKoBaHi Taki Mporpamy Ta MPOEKTU:
EUROPROBE, GEORIFT, EUROBRIDGE, PANCAPDI,
DOBRE, INTAS, NARS-DEEP, IRIS, SCAR (AHTapKTuu-
Hi gocnimxeHHsa) Towo (Hanpuknag, CrapoCTeHKo,
2005; CrapocTteHko, 2021; CrapocteHko Ta TiHTOB,
2025). Lli po6oTu B.I. CTapocTeHKO 040/I0BaB, opra-
Hi30BYBaB i BUKOHYBAB Y CKNafi NMOTY)XXHOTO KONEK-
TUBY IHCTUTYTY reo)i3NKM 3 iIHO3EMHUMU KONEramu.

BUKOHaHHA cepii FMMBUHHUX WUPOKOKYTHUX
CEeNCMIYHMX OOCHIAXEeHb, TPaBiMeTpuuHe Mmope-
NBaHHA 6YA0BU 3eMHOI KOpU, TEKTOHOGI3nu-
Hi, reoTepMmiuHi, reomarHiTHi i reoenekTpuyHi

alies and Geodynamics of the Mountain Ridges), he
was a co-director of the international project ‘Com-
plex Geophysical Studies of the Lithosphere of Cen-
tral and Eastern Europe’.

Vitaliy I. Starostenko’s works are published not
only in Ukraine but also in Russia, Austria, China,
England, France, Japan, Italy, India, Netherlands,
Poland, Romania, USA, Turkey, Sweden, Switzerland,
Czech Republic, Slovakia and other countries. His
contacts with leading foreign scientists helped co-
workers of the Institute of Geophysics to conduct
investigations within the frameworks of interna-
tional programs and projects.

Beginning from 1992, there is a new stage of the
development of the international scientific col-
laboration. The Institute of Geophysics takes part
in a range of programs and projects: EUROPROBE,
GEORIFT, EUROBRIDGE, PANCAPDI, DOBRE, INTAS,
NARS-DEEP, IRIS, SCAR (Antarctic studies) etc (ex.,
Starostenko, 2021; Starostenko&Gintov, 2025 etc).

In 1996-2002 Academician Starostenko was the
member of Scientific Committee of the Interna-
tional program EUROPEROBE and executor of EU-
ROPROBE and DOBRE projects of the International
Science Fund. The results of geological and geo-
physical research conducted under the EUROPROBE
program were published in European Union as the
monograph ‘Structure and Dynamics of the Litho-
sphere of Eastern Europe’ with Vitaliy I. Starosten-
ko's participation in the editorial board. Vitaliy
l. Starostenko edited special issues of the ‘Tectono-
physics’ journal, he was an expert of the INTAS proj-

[Jonosiab akaa. B.l. CrapocteHka
3a pesynbTaTamu reoisuyHUX Ao-
cnipkeHb nitocpepn VYkpaiHum Ta
npunernux TepUTOpin Ha YKpaiH-
CbKO-hiHCbKOMY CeMiHapi 3 cniBn-
paui BigaineHHs Hayk npo 3emnto
HAH VYKpaiHu Ta [oCRigHULBKNX
ycTaHoB iHCbKOT akajemii Hayk
(Dinnsngis, frencinku, 2009)

Report of Academician V.I. Staro-
stenko on the results of geophys-
ical studies of the lithosphere of
Ukraine and adjacent territories
at the Ukrainian-Finnish seminar
on cooperation between the De-
partment of Earth Sciences of the
National Academy of Sciences of
Ukraine and research institutions
of the Finnish Academy of Sciences
(Finland, Helsinki, 2009)
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JOCNifKeHHs, po3pobKa i 3aCTOCyBaHHA MeTO-
ANKKN cencmoTomorpadiuHoro BUBUYEHHS MaHTIl
€Bpasii 3HaMeHylOTb eTan iHTEHCUBHUX CRiNb-
HUX AocnifkeHb 3 reodizvkamu i reonoramu
Monbui, Weeuii, Himeuunnu, HinepnaHaie, AaHii,
WoTtnaHgii, ®iHAAHAIT, PYyMYHIT Ta AeaKux iHWNX
KpaiH y pamkax npoekTiB GeoRift, EUROBRIDGE,
CELEBRATION 2000 MixHapoagHoi nporpamu
EUROPROBE €Bponencbkoro HaykoBoro ¢oHay,
AKi BKNtoYanu 06’emHi i gopori nonboBi cencmo-
METPUUHI CNOCTEPEXEHHA. 32 POKW BUKOHAHHSA
uiel nporpamy 6yno npoknageHo 10 WKUPOKO-
KYyTHUX cencmiyHmx npodinis EUROBRIDGE'97,
DOBRE-99, DOBRE-2, PANCAKE, DOBRE-4,
DOBRE-5, GEORIFT-2013, RomUkrSeis, TTZ-South,
SHIELD'21, siki HanpautoBanu AaHi Ana po3BUTKY
HOBMX ManeoreofnHamMiuHNX peKOHCTPYKLiN, no-
6ya0B MoJenen reonoriyHoro po3BuUTKY TEPUTO-
pil YKpaiHu K CKNapoBoi NiBAeHHO-3axigHOT ua-
CTUHK CxigHOEBPONENCbKOro KpaToHy. OTpuMaHi
pesynbTatu 3a 06pO6KOK LbOro MacuMBy AaHUX
6ynu ony6MikKoBaHi y HAWNPECTMXKHIWNX reodi-
3UYHUX KYPHaNax.

i Ta iHwi HaykoBi npaui B.l. CrapocteHka (a ix
noHaa 600) cnpuany BM3HAHHIO YKpaiHM AK Kpai-
HU 3 PO3BUHEHOIO Ha CBITOBOMY pPiBHi reogi3nkoto.
BiTanin IBaHOBMY € FONOBHUM PEAAKTOPOM MiXKHA-
poaHMX XypHanie «leodiznuHnin xypHan» (Bxo-
AnTb o Web of Science Core Collection Ta SCOPUS)
Ta «YKPAlHCbKUA AHTAapKTUUHUIA JXypHan», une-
HOM peflakLiiHOI Koneril xxypHany «Jonosigi HAH
YKpaiHu» Ta iHWWUX BUAAHbD.

Ve 6arato AecATUNITb reonoru akagemiyHux
IHCTUTYTIB MOEAHYIOTb PO3B’'A3aHHA (DyHAAMEH-
TaNIbHUX reoNoriyHux, reoianuyHux 3aBAaHb i3
NowyKaMmn KOPUCHUX KonanuH. Y BigaineHHi Hayk
npo 3emnto B.l. CrapocTeHKO KepyBaB mnporpa-
MaMM, CNPAMOBAHUMKU HA PO3BUTOK MiHepanb-
HO-CMPOBUHHOT 6a3n YKkpaiHu. Bnpogosx 2004-
2015 pp. BiH ouontoBaB HaykoBi pagu LinboBux
KOMM/IEKCHUX MNpOrpam HayKoBUX AOCAIAKeHb
HAH VYkpaiHu - «MiHepanbHi pecypcu YKpaiHu
Ta ix BugobysaHHA» (2004-2009), «CTpaTteriuHi
MiHepanbHi pecypcu YkpaiHu» (2009-2015), «Mi-
HepanbHO-CMPOBMHHA 6a3a YKpalHW SIK OCHOBA
6e3neku aepxasu» (2016-2021). 3a moHorpadito
«KnpoBOrpaacbKuini pyaHUn pamnoH. NubuHHa
CTPYKTYpa. TeKTOHOMI3NYHMIA aHanis. PygHi po-
posuwa» (2013) 3 pesynbratamu pobiT 3a nporpa-
moto «CTpaTeriuHi MiHepanbHi pecypcu YKpaiHu»
y 2015 p. B.l. CrapocTeHko pa3zom 3 O.b. [iHTOBUM
i M. [poruubkoto ctaB naypeatom [lpemii HAH
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ects. This activity of Vitaliy I. Starostenko promoted
the high reputation of Ukraine in the field of geo-
physical investigations.

The performance of a series of deep wide-angle
seismic surveys, gravimetric modeling of the struc-
ture of the Earth’s crust, tectonophysical, geother-
mal, geomagnetic and geoelectrical studies, the
development and application of a method for seis-
motomographic study of the Eurasian mantle mark a
stage of intensive joint research with geophysicists
and geologists from Poland, Sweden, Germany, the
Netherlands, Denmark, Scotland, Finland, Romania
and some other countries within the framework of
the GeoRift, EUROBRIDGE, CELEBRATION 2000 proj-
ects of the EUROPROBE International Program of
the European Science Foundation, which included
extensive and expensive field seismometric ob-
servations. During the years of implementation of
this program, 10 wide-angle seismic profiles were
laid: EUROBRIDGE'97, DOBRE-99, DOBRE-2, PANCAKE,
DOBRE-4, DOBRE-5, GEORIFT-2013, RomUkrSeis, TTZ-
South, SHIELD21, which generated data for the
development of new pleogeodynamic reconstruc-
tions, construction of models of the geological de-
velopment of the territory of Ukraine as a compo-
nent of the southwestern part of the East European
Craton. The results obtained from the processing of
this data set were published in the most prestigious
geophysical journals.

The works of Academician Starostenko (there are
more than 600) contributed to the recognition of
Ukraine as a country with world-class geophysics.

Vitaliy I. Starostenko is the Editor-in-Chief of the
international ‘Journal of Geophysics' (included in
the Web of Science Core Collection) and ‘Ukrainian
Antarctic journal), the Member of the editorial board
of the journal ‘Geology and Mineral Resources of
the World Ocean’.

For many decades, geologists from the academ-
ic institutes have been combining the solutions of
fundamental geological, geophysical problems with
the search for useful minerals. In the Department of
Earth Sciences of the NASU, Vitaliy Ivanovych man-
aged programs aimed at developing the mineral
and raw material base of Ukraine. (Strategic Mineral
Resources of Ukraine as the Basis of the State Secu-
rity). For the monograph with the results of the pro-
gram ‘The Kirovograd ore area. Deep structure. Tec-
tonophysical analysis. Ore deposits’ (2013) in 2015
Academician Starostenko together with O.B. Gin-
tov and G.M. Drogitskaya became a laureate of the
S.l. Subbotin Award of the NAS of Ukraine.
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Ykpainu im. C.l. Cy660TiHa. B uin po6oTi Bnepue
Ha OCHOBI OHOBMIEHOT KOHLENUii reonoriyHoi 6y-
J0BM Haap YKpaiHu, HOBUX TEKTOHOMI3UUHKX Aa-
HUX, @ TAKOX i3 3aCTOCYBaHHAM MeTOAiIB 06p0o6KM
M iHTepnpeTauii reodisnuHnux Nonie Ta aHomanin
nobynoBaHo CTPYKTYPHO-NETPOdi3uUHy KapTy
Mo6y3bKOro ripHUYOPYAHOro panoHy (macwTab
1:100 000). Lito KapTy BUKOPUCTAHO AK OCHOBY /11
MPOrHO3yBaHHSA KOMMMNEKCIB KOPUCHUX KOMANNH,
BUAINEHHS METANOreHiYHUX PO3/IOMHUX 30H.
[opo60K HayKOBLiB IHCTUTYTY reodisnkm He-
O0JHOPa30BO OTPUMYBAB BUW3HAHHSA Ha AEpXKaB-
HOMY piBHIi. Y cknagi rpynu cniBpo6iTHUKIB IH-
cTuTyTY B.l. CTapOoCTEHKO ABiUi CTaBaB naypeaTom
JepxaBHOi npemii YKpaiHu B ranysi HayKku i Tex-
HiKM — 3a LKMKN po6IT «Teopis, MeToANKA | pe3ynb-
TaTW BUBYEHHSA NniTochepun YKpaATHM Ta Npunernmx
TEPUTOPIN 32 KOMMNIEKCOM AaHUX CENCMOMETPI,
rpaBimeTpii Ta reotepmii», Wo BKAOYAE NoHa 30
mMoHorpadii (1984), Ta 3a BOCbMUTOMHY MOHO-
rpadito «/liTocthepa LeHTpanbHoi Ta CxigHOT €B-
ponu» (1995). Ha nouatky 2020 p. AK nogapyHoK
[0 85-piuHoro toBinetw weda cniBpo6iTHUKN [H-
CTUTYTY reoddisnku, AKi NPOAOBXKYIOTb MiJ Kepis-
HULUTBOM BiTanis IBaHOBWYa JOCNIIKEHHSA NiTOC-
thepu YKpailHU Ta CYMKHUX TE@PUTOPi, OTPUManu

In this work, for the first time, based on the up-
dated concept of the geological structure of the
subsoil of Ukraine, new tectonophysical data, as
well as using methods for processing and interpret-
ing geophysical fields and anomalies, a Structural
and Petrophysical Map of the Pobuz Mining District
(scale 1:100,000) was constructed. This map was
used as a basis for predicting mineral complexes
and identifying metallogenic fault zones.

The achievements of scientists of the Institute
of Geophysics have repeatedly received recogni-
tion at the State level. As part of the group of em-
ployees of the Institute, V.l. Starostenko twice be-
came a laureate of the State Prize of Ukraine in the
field of science and technology - for the cycle of
works ‘Theory, methodology and results of study-
ing the lithosphere of Ukraine and adjacent territo-
ries using a complex of seismometric, gravimetric
and geothermal data’, which includes more than 30
monographs (1984) and for the eight-volume mono-
graph ‘Lithosphere of Central and Eastern Europe’
(1995).

Just recently, in the beginning of 2020, the staff
of the Institute of Geophysics, who continue, un-
der the direction of the Academician to study the
lithosphere of Ukraine and neighboring territories,

Naypeatn [lepxaBHOI Npemii YKpaiHu B ranysi HayKu i TexHiKM 32 po6oTy «MunbuHHa 6yaosa nitocdepm Ta ceiicMmiuHa Hebesneka Te-

puTopii YKpaiHu», 2020 p.

Winners of the State Prize of Ukraine in Science and Technology for the work 'Deep structure of the lithosphere and seismic hazard of

the territory of Ukraine’ in 2020
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lOBinei akagemika BiTanis IBaHoBuua CTapocTeHka

JllepxaBHy npemito YKpaiHu B rany3i Hayku i Tex-
Hiku 3a po6oTy «MU6MHHA 6yaoBa nitocthepn Ta
cecmiuHa Hebe3sneKka TepuTopii YKpaiHu».

Y KOPOTKOMY MaTepiani HEMOXNMBO HABITb OK-
pecnuTn BCi acnekTu 6araTorpaHHoOl AiANbHOCTI
akagemika CtapocTeHKa. Y CcTaTTi-po3aymi 3 npu-
BOAY OAHOro 3i cBOIX toBineis (CrapocTeHko,
2005) Bitani IBaHOBUY no cyTi chopmynioBas
XUTTEBE Kpeno: «| ronoBHMN BUCHOBOK. Heob-
XifHo npautoBatu (NOBTOPIOKOCH), AOKU € CUnH,
a60 NPUHANMHI 6YTU KOPUCHUM Ans cnpasu Ta
oTOuylUUNX...». 3aanA 3AiNCHEHHA uboro 6a-
XaHHA KONEKTUB IHCTUTYTY TreoforiyHuX Hayk
HAH YKpaiHu, peakoneria Ta unutadvi «lfeonoriu-
HOTO XXYypHany», BiTaloun akagemika CTapocTeH-
Ka 3 90-piYHMM lOBiNEEM, 3U4aTb NOMY MiLHOIO
3[0pOB's,, TBOPUYOr0 HATXHEHHS, HOBUX YCNiWHUX
MPOEKTIB.

PedakuiliHa Konezis «leosio2iuHo20 XypHany»

Cnucok niteparypm

NykuH A.E. 80-netune akagemmka HAH YkpauHbl B.. CtapocTeH-
Ko. leono2usa u nosesHble uckornaembie Mupogo2o okeaHa.
2015. N2 2. C. 177178

CrapocTeHKo B.W. Bonpocbl Teopun n METOAUKMN MHTeprnpeTaumum
rpaBUMETPUYECKNX HAGNIOLEHNIN YCTONYNBBIMU YNCIEHHbI-
MU meTogamu: Astoped. ... AnC. A-pa u3.-mat. Hayk. MockBa:
MY, 1976. 35 c.

CrapocTeHko B.W. YcTonumBble UMCNEeHHble MEeToAbl B 3ajayax
rpasumeTpuun. Kues: Haykosa aymka, 1978. 228 c.

CrapocTeHko B.W. Ewe oanH onbiT 1006MNeNHOro camoo6Cnyxu-
BaHUA: MHe — 70. leocpu3. xypH. 2005. T. 27, N2 3. C. 548-560.

CrapocTeHKo B.W. OnbIT 106WMeHOro Camoo6CyXMBaHMA NPo-
fonxaetca: fecatb net cnycta. feogu3s. xypH. 2015. T. 37,
Ne 2. C. 146-170.

CrapocTteHko B.W. O ny6nunkaumsx, KoTopble B TpexHux o63opax
He ynomuHanuch. feoghus. ypH. 2021. T. 43, N2 4. C. 221-240.
doi.org/10.24028/gzh.v43i4.239978

CrapocteHko B.U., Ko6ones B.MM. MamaTtn FanuHbl AMUTPUEBHDI
3a6enno. leocpus. xypH. 2008. T. 30, N2 1. C. 131-132.

CrapocTteHko B.W. K 90-netHemy to6uneto E.®. LWHOKOBa -
reonora fanbHero nnaBaHWA, HayanbHUKa 3KCneanuun
19-ro peiica HUC «Akagemuk BepHaackum» B MHAWACKURA
oKeaH. leogpus. wypH. 2020. T. 42, N2 4. C. 201-223.

CrapocTeHko B.l., TiHToB O.b. Pe3ynbTaT BUBUEHHA 3€M-
HOT KOpW i MaHTIT YKpaiHu y nepuwin usepTi XXI cT. 3a
reoisuyHuMn  aaHumn. [leonoz2iyHUl xypHan. 2025.
Ne 1 (390). C. 3-11. https:// doi.org/10.30836/igs.1025-
6814.2025.1.316107

CrapocTteHko B.l., Ko6ones B.M. BiTaHHA 3 90-piuHUM tOBiNeeEM
«leonoriuHoro xypHany». leogis. »ypH. 2024. T. 46, N2 1. C.
92-94.

CtapocTteHko B.l, Ko6ones B.M. [lo 60-piuus BigaineHHs
Hayk npo 3emnio HAH VYkpaiHu. YacTtuHa 2. XpoHono-
ris CTAaHOBNEHHSA i pPO3BUTKY BigaineHHAa Hayk npo 3em-
no AH YPCP (1963-1991 pp.). leonoziunuli xypHan. 2024,
Ne 1 (386). C. 81-104. https://doi.org/10.30836/igs.1025-
6814.2024.1.297242

YekyHoB A.B. Akagemuky HaunoHanbHon AH YkpawnHbl B.W. Cra-
pocTeHko 60 net. lfeogus. xypH. 1995. T. 17, N2 2. 79-88.
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received, as a symbolic gift for the Boss' jubilee, the
State Prize of Ukraine in science and technology for
their work ‘Deep structure of the lithosphere and
seismic hazard of the territory of Ukraine’.

In a short article it is impossible even to outline all
aspects of the multifaceted activities of Academician
Starostenko. In a reflective article on one of his anni-
versaries (‘Geophysical Journal, 2005, vol. 27, No. 3),
Vitaliy Ivanovych essentially formulated his life cre-
do: 'And the main conclusion. It is necessary to work
(I repeat) as long as there is strength, or at least be
useful to the cause and those around you....

To fulfill this desire, the scientific staff of the In-
stitute of Geological Sciences, editorial board and
readers of the ‘Geological Journal’ are congratulat-
ing Academician Starostenko on his 90th birthday,
wishing him good health, creative inspiration, new
successful projects.

Editorial Board of the 'Geological Journal'

References

Chekunov AV. 1995. Academician of the National Academy of
Sciences of Ukraine V.I. Starostenko 60 years. Geophys. Jour-
nal, 17 (2): 79-88 (in Russian).

Lukin A.E. 2015. On the 80th anniversary of Academician of NAS
of Ukraine V.I. Starostenko. Geology and Mineral Resources of
the World Ocean, 2: 177-178 (in Russian).

Starostenko V.I. 1976. Questions of the theory and methods of in-
terpretation of gravimetric observations by stable numerical
methods: Author’s Dissertation ... D.Sc. in Physics and Math-
ematics. Moscow: Moscow State University. 35 p. (in Russian).

Starostenko V.I. 1978. Stable numerical methods in the problems
of gravimetry. Kyiv: Naukova Dumka. 228 p. (in Russian).

Starostenko V.I. 2005. One more experiment of jubilee self-ser-
vice: | am 70. Geophys. Journal, 27 (3): 548-560 (in Russian).

Starostenko V.I. 2015. Experience of jubilee self-service continues:
ten years later. Geophys. Journal, 37 (2): 146-170 (in Russian).

Starostenko V.I. 2020. On the 90th anniversary of E.F. Shnyukov,
a long-distance geologist, head of the expedition of the 19th
voyage of the R/V ‘Academic Vernadsky’ to the Indian Ocean.
Geophys. Journal, 42 (4): 201-223 (in Russian).

Starostenko V.I. 2021. On publications previously omitted
in reviews. Geophys. Journal, 43 (4): 221-240. https://doi.
0rg/10.24028/gzh.v43i4.239978 (in Russian).

Starostenko V.I., Kobolev V.P. 2008. In memory of Galina Dmi-
trievna Zabello. Geophys. Journal, 30 (1): 131-132 (in Russian).

Starostenko V.I., Kobolev V.P. 2024. Congratulations on the 90th
anniversary of the ‘Geological Journal’. Geophys. Journal, 46
(1): 92-94 (in Ukrainian).

Starostenko V.l., Kobolev V.P. 2024. To the 60th anniversary of
the Department of Earth Sciences of the Na-tional Academy
of Ukraine. Part 2. Chronology of the formation and develop-
ment of the Department of Earth Sciences of the Ukrainian
SSR (1963-1991). Geologicnij Zurnal, 1 (386): 81-104. https://
doi.org/10.30836/igs.1025-6814.2024.1.297242

Starostenko V.I., Gintov O.B. 2025. Results of the study of the
Earth’s crust and mantle of Ukraine in the first quarter of
the XXI century according to geophysical data. Geologicnij
Zurnal, 1 (390): 3-11. https://doi.org/10.30836/igs.1025-
6814.2025.1.316107 (in Ukrainian).

79



IOBINIET. MEPCOHANIT

oror,
R
<% =

ITH_HAH YKPATHU

ANNIVERSARIES. PERSONALITIES

https://doi.org/10.30836/igs1025-6814.20251.325118

VIIK 550.82.5 (262.5)

E-mail: aolshtynska@gmail.com,
https://orcid.org/0000-0003-3211-2106

Received / Haginwna go pepakuii:
05.09.2024

Received in revised form /
Haginwna y peeizoBaHiii hopmi:
10.12.2024

Accepted / NpuiinsaTa:
10.02.2025

Keywords: biography, achievements,
isotope geochronology, isotope geo-
chemistry.

KniouoBi cnoBa: 6iorpadis, fOCATHEHHS,

i30TOMHA reoxpoHonoris, i3oTonHa
reoximis.

© Bupaseub [HCTUTYT TEONOTIYHUX HayK
HAH YKkpaiHu, 2025. CratTs ony6nikoBaHa 3a
yMOBaMU BiAKPUTOro JOCTYNy 3a NileH3ieln
CC BY-NC-ND (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

© Publisher Institute of Geological Sciences
of the National Academy of Sciences of
Ukraine, 2025. This is an Open Access article
under the CC BY-NC-ND license (https://
creativecommons.org/licenses/by-nc-

nd/4.0/)

80

Ao 75-piuus Big,
AHA HAPOMKEHHA
OnekcaHppa
Mukonanosuua
NoHomapeHkKa

P> L
% S
2y 3
"4 Akagews W

To the 75"
anniversary of the
birth of Oleksandr
Mykolayovych
Ponomarenko

O.MM. OnbWTUHCbKA

0.P. Olshtynska

IHCTUTYT reonoriuHux Hayk HAH Ykpainu, Knis,
YKpalHa

CTaTTa NpUCBSAYEHA 3HAKOBUM BiXxamM HayKo-
BOrO LWAAXYy BWAATHOrO YKPAiHCbKOro BYe-
Horo, reonora-reoximika O.M. MoHOMapeH-
Ka. BUCBiTNEHO MOro Wnsax y Hayui Ta posnb
Yy PO3BUTKY i30TOMHOI reOXpOHONOTrii Ta i30-
TOMHOI reoximii B YKpaiHi; y reoXpoHonoriy-
HUX BOCIIKEHHSX, CNPAMOBAHUX Ha PEKOH-
CTPYKLitO paHHiX eTaniB reonoriyHoi ictopii
YKpaiHCbKOro WMTA; @ TaKoX y po3pobui Ta
BMPOBAKEHHI MPOrpecuBHUX TEXHOSOTIi
nepepobkn i 36arayeHHs OKUCNEeHWX 3a-
Ni3HUX pyd. OAHWUM i3 BaroMuUx LOCATHEHb
O.M. MMoHOMapeHKa € BUPIiWEHHS 3aBAaHb
NONOBHEHHSI MiHEPANbHO-CUPOBUHHOI 6a3u
YKpaiHW, NUTaHb BUSABNEHHA iNbMeHIiT-ana-
TUTOBMX POLOBMULL, WO MICTATb PiAKiCHI 3eM-
ni, BaHagin i grop.

14 ciuHs 2025 p. BUNMOBHUNOCL 75 po-
KiB BUAATHOMY BUEHOMY reonory-re-
OXiMiKy, OOKTOpPY reonoriuHux Hayk,
npodecopy, akagemiky HAH YkpaiHu,
aKageMmiky-cekpeTtapto BigaineHHs
Hayk npo 3emnio HAH Ykpainu, naype-
aty [lepxxaBHol npemii YkpaiHu B rany-
3i HayKK i TexHiku, KaBanepy opaeHa
KHA3A Apocnasa Myaporo V ctyneHs,
3aCNY)XeHOMY Jisiuy HayKu i TexHiku
YKpaiHu OnekcaHapy Mukonanosuuy
[ToHOMapeHKy.

Institute of Geological Sciences of the NAS of
Ukraine, Kyiv, Ukraine

The article is dedicated to the significant mile-
stones in the scientific career of the outstand-
ing Ukrainian scientist, geologist-geochemist
0.M. Ponomarenko. It highlights his path in
science and his role in the development of
isotope geochronology and isotope geochem-
istry in Ukraine; in geochronological studies
aimed at reconstructing the early stages of the
geological history of the Ukrainian Shield; as
well as in the development and implementa-
tion of advanced technologies for processing
and enriching oxidized iron ores. One of the
significant achievements of 0.M. Ponomaren-
ko is the solution of tasks for replenishing the
mineral raw material base of Ukraine, the is-
sues of identifying ilmenite-apatite deposits
containing rare earths, vanadium and fluorine.

On January 14,2025, the outstanding scien-
tist, geologist-geochemist, Doctor of Geo-
logical Sciences, Professor, Academician
of the NAS of Ukraine, Academician-Secre-
tary of the Department of Earth Sciences
of the NAS of Ukraine, laureate of the State
Prize of Ukraine in the field of science and
technology, holder of the Order of Prince
Yaroslav the Wise of the 5% degree, Hon-
ored Worker of Science and Technology of
Ukraine Oleksandr Mykolayovych Ponoma-
renko celebrates his 75" birthday.

LUuTyBaHHSA:OnbwtuHcbka O.M. lo 75-pivus Big AHA HAapomkeHHs OnekcaHapa Mukonanosuya MoHomapeHka. lreoso-
2iyHuli »ypHan. 2025. N 1(390). C. 80-85. https://doi.org/10.30836/igs.1025-6814.2025.1.325118
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[lo 75-piuus Big AHA HapomkeHHs OnekcaHapa MukonanoBuya MoHoMapeHka

OnekcaHap Mrkonanosmy HapoauBca y . NMono-
Xal NepesdcnaB-XmenbHULBbKOro panoHy KniBcbKoi
o6nacTi. loro wnaaxy reonorii nouascs B KNiBCbKO-
My reonoropo3BigyBanbHOMY TexHikyMmi. Micna 3a-
KiHY€HHSA HaBYAHHSA IOHAK NpaLoBaB TeEXHIKOM-Te-
0hi3MKOM y reosioropo3BigyBasbHin ekcneauuii B
M. IpKyTCbK (pdh), @ 3rooM — CTapLIUM TeXHIKOM-re-
ohiznkom B IHCTUTYTI reoximii i isukm miHepanis
AH YPCP. Y 1971-1973 pp. npoxogus cnyx6y B KO-
NUWHIN PapsiHCbKin apMmil.

Y 1979 p. 0BinAp 3akiHUMB reo-
noriuHun hakynbteT KNiBcbKoro aep-
XaBHOro yHisepcutety im. T.I. LLeB-
yeHKa 3a crnewjanbHiCTIO «reosiorivyHa
31I0MKa i MOWYKN pPOAOBULL KOPUC-
HUX KOManuH» i 3006yB KBanidika-
uito «reonor». BigTomi OnekcaHap
MuKonanoBny mnpaule B IHCTUTYTI
reoximii, miHepanorii Ta pygoyTBo-
peHHs im. M.M. CemeHeHka HAH Ykpa-
THM (Ha ToOW uyac — IHCTUTYT reoximii i
thi3ukn miHepanis AH YPCP), ne npo-
MWOB WNAX Bif CTAapLIOro iHXeHepa
[0 AupekTopa, obimmaroum nocaau
MOMOALIOr0 HayKOBOrO CMiBPO6ITHU-
ka, 3aBifgyBaua nabopatopii, 3aBigy-
Baua Bigainy reonorii i crpaturpadii
naokem6pito (2001-2003 pp.). Y 2003 p. BUeHMIA 0YO-
NUB BigAin reoximii i3oTonieB i Mac-cnekTpoMeTpil,
y 2004 p. cTaB 3aCTYNMHUKOM AMPEKTOPA 3 HayKOBOI
po6otn, a y 2008 p. — AUPEKTOPOM IHCTUTYTY re-
oXimii, MiHepanorii Ta pyaoyTBopeHHs im. M.M. Ce-
meHeHKa HAH YKpaiHu — MpoBigHOrO HAyKOBOrO
LLeHTPY Y ranysi MiHepasnorii, neTponorii, reoximii,
pyAo3HaBCTBa, MeTanoreHii Ta pagioximi.

military service

OnekcaHap NMoHOMapeHKo 3a uyacis
cnyx6m B naBax 36 poHMX Cun

Oleksandr Ponomarenko during his

Oleksandr Mykolayovych was born in the village of
Polozhai, Pereyaslav-Khmelnytskyi district, Kyiv re-
gion. His path in geology began at the Kyiv Geologi-
cal Exploration College. After graduating, he worked
as a geophysicist technician in a geological explora-
tion expedition in the city of Irkutsk (Russian Feder-
ation), and later as a senior geophysicist technician
at the Institute of Geochemistry and Physics of Min-
erals of the Academy of Sciences of the Ukrainian
SSR. In 1971-1973, he served in the
Soviet Army. Throughout his scientific
activity, he was closely associated with
the National Academy of Sciences of
Ukraine and the Institute of Geochem-
istry, Mineralogy and Ore Formation of
the National Academy of Sciences of
Ukraine.

In 1979, he graduated from the
Geological Faculty of T.G. Shevchenko
Kyiv State University with a degree in
“Geological survey and prospecting
of mineral deposits” and received the
qualification of “Geologist”. Since then,
Oleksandr Mykolayovych has worked
at the Institute of Geochemistry, Min-
eralogy and Ore Formation of the
National Academy of Sciences of the
Ukrainian SSR (at that time the Institute of Geochem-
istry and Physics of Minerals of the Academy of Sci-
ences of the Ukrainian SSR), where he worked his way
from a senior engineer to a director, working in the
positions of a junior research associate, head of the
laboratory, in 2001-2003 - head of the Department of
Geology and Stratigraphy of the Precambrian. In 2003,
he headed the Department of Isotope Geochemistry
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EKCKypcii  Ha  6aTbKiBLMHY
M.B. loronsa - c. Fforonese, Mon-
TaBcbka 061. ([B. ApTemeHKo,
M.MN. Lep6ak, O.B. bi6iKOB3,
0.M. NMoHOMapeHKo)

Excursions to the native vil-
lage of M.V. Gogol. Gogoleve,
Poltava region (G.V. Artemenko,
M.P. Shcherbak, O.V. Bibikova,
0.M. Ponomarenko)
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Y 2004-2015 pp. OnekcaHap MukonanoBuy 6yB 3a-
CTYMHUKOM aKageMmika-cekpetaps, a 3 2015 p. — aka-
JeMmik-cekpeTap BigaineHHs Hayk npo 3emnto HAH
YKpaiHu.

OTXe, ycs HayKoBoI AisanbHocTi O.M. lToHoMapeH-
Ka TiCHO noB’A3aHa 3 HauioHanbHOW0 akagemiero
HayK YKpaiHu Ta IHCTUTYTOM reoximii, MiHepanorii Ta
pyaoyTBOpeHHS im. M.IM. CemeHeHKa HAH YkpaiHu.

BueHuii - ronosa HauioHanbHOro ctpaturpadiu-
HOro KomiTeTy YKpaiHu, 3acTynHUK ronoeu Komicii
3 XpoHocTpaturpadgii, knacudikauii, TepmiHonorii
Ta HOMeHKnatypu (haHepo3oto, usieH Apxencbkol
KOMicii, ronoBa cneuianizoBaHol BYeHOI paau i3
3aXMCTYy OOKTOPCbKUX AMcepTalin, ronoBHWUi pe-
JaKTOp «MiHepasnoriyHoro XXypHany» Ta uUneH pea-
KONEeriih HU3KN HayKOBUX BUAAHD.

Y WnpoKomy Koni HAyKOBUX iHTepeciB 3acnyXeHo-
ro dislua HayKu i TexHikn YkpaiHu O.M. MoHoMapeHkKa
0cobnnBe MiclLie Nocifae reoXpoHONOris apXxencbKux
Ta NPOTepPO30MCbKMX nopia YkpaiHcbkoro wmTa (YLL).
Llbomy Hanpsmy 6yna npucBsiYe€Ha MOro KaHamAaT-
Cbka AucepTauis «leoxpoHONOris [OKeMOPINCbKMX
yTBOPEHb POCUHCbKO-TIKMLIbKOrO panoHy YKpaiH-
CbKOTO LWMTa», 3axuuieHa y 1988 p. Onekcanap Muko-
NnanoBuY A0BIB, LLLO apXeNCbKi NOPOAU B LibOMY PaNOHi
NPUYpPOUEHi 0 CTUKY TPbOX Merabnokis: BONMHCbKO-
ro, PocnHcbko-TiknLpbKoro i [IHicTpOBCbKO-by3bkoro
B Mexax bpycuniBcbKoi MbX6IOKOBOI LIOBHOI 30HM,
Q BUXOAM HA MOBEPXHIO HUXUMUX FOPU3OHTIB apxen-
CbKMX YTBOPEHb TAXIIOTb 0 PO3/TOMHUX 30H.

0.M. MoHoMapeHKo 6araTo yBaru npuainse me-
TOAAM TeHeTMYHOI MiHepanorii Ta AOCNigXeHHo
FEHETUYHUX TUNIB LMPKOHIB MarMaTMUHNX Ta MeTa-
mopdiunux nopia YLUI. Moro nokTopcbka ancepTa-
Lif «YpaH-CBUHLLEBA FEOXPOHOSONiA PaHHbOIO 0-
KeMOPIito YKPATHCbKOTO WMTa», AKa ycniwHo 6yna
3axmiyeHa y 2003 p., 3po6buna 3HAYHWIA BHECOK
Yy PO3pP06KY reOXpOHOSNOrIUHOI WKAM OCHOBHMUX
eTanie po3BuUTKy YL y paHHbOMY AOKEMOPIT.

3ayBaXMMo, WO LWKana NPUHLMNOBO BiApi3HA-
nacs Bif HasBHMX HA ToW uac. MobygoBa LKanu
rpyHTyBanacb Ha OCHOBI aHanisy U-Pb-i3oTonHux
[aTyBaHb i KOMMIEKCHOrO reoXiMiuyHoro i MiHepano-
FMYHOrO BUBYEHHS AKLECOPHOTO LMPKOHY SIK MiHe-
pany-reoxpoHomeTpa.

3anponoHoBaHi O.M. NMOHOMApeHKOM MEeTOAUKU
i30TONHOro AaTyBaHHA BMKOPUCTOBYIOTbCS ANS BU-
3HQUEHHS BiKY Ta reHe3ucy reonoriyHmx dopmaduin
fokem6pito i haHepo30to, a TaKOX NPU CTBOPEHHI
«KopenauinHoi ctpaturpadiuHoi cxemn YKpaiH-
CbKOTO LWMTa», AKa € OCHOBOIO A5 Fe0/I0riUHOro Ta
NPOrHO3HOro KapTyBaHHA. Moro po6oTu gonomornu

O.M. OnbwTNHCbKA

and Mass Spectrometry, in 2004 he became Deputy
Director for Scientific Work, and in 2008 - Director
of the Institute of Geochemistry, Mineralogy and Ore
Formation named after M.P. Semenenko of the NAS
of Ukraine - a leading scientific center in the field of
mineralogy, petrology, geochemistry of ore science,
metallogeny and radiochemistry.

In 2004-2015, Oleksandr Mykolayovych was the
Deputy Academician-Secretary, since 2015 he has
been the Academician-Secretary of the Department
of Earth Sciences of the NAS of Ukraine.

Oleksandr Mykolayovych is the Chairman of the
National Stratigraphic Committee of Ukraine, Deputy
Chairman of the Commission on Chronostratigraphy,
Classification, Terminology and Nomenclature of the
Phanerozoic, Member of the Archean Commission,
Chairman of the Specialized Academic Council for the
Defense of Doctoral Dissertations, Editor-in-Chief of
the Mineralogical Journal and Member of the Editorial
Boards of a number of scientific periodicals.

In the wide range of scientific interests of the Hon-
ored Worker of Science and Technology of Ukraine
O.M. Ponomarenko, a special place is occupied by
the geochronology of Archean and Proterozoic rocks
of the Ukrainian Shield. This direction was explored
in his candidate’s thesis “Geochronology of Precam-
brian formations of the Rosyn-Tikitskyi district of the
Ukrainian Shield”, defended in 1988. Oleksandr Myko-
layovych proved that Archean rocks in this area are
confined to the junction of three megablocks: Volyn,
Rosyn-Tikych and Dniester-Bug within the Brusylivka
interblock suture zone and the outcrops of the lower
horizons of Archean formations are confined to fault
zones.

Oleksandr Mykolayovych pays much attention to
the methods of genetic mineralogy and the study of
genetic types of zircons of igneous and metamorphic
rocks of the Ukrainian Shield. His doctoral disserta-
tion “Uranium-lead geochronology of the early Pre-
cambrian of the Ukrainian Shield”, successfully de-
fended in 2003, was a significant contribution to the
development of a geochronological scale of the main
stages of the development of the Ukrainian Shield in
the early Precambrian.

The scale was fundamentally different from those
available at that time. The construction of the scale
was based on the analysis of U-Pb isotope dating and a
comprehensive geochemical and mineralogical study of
accessory zircon as a geochronometer mineral. The iso-
topic dating methods proposed by 0.M. Ponomarenko
are used to determine the age and genesis of geological
formations of the Precambrian and Phanerozoic, as well
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O6roBOpeHHsI reonorivyHoi rinotesun nig
yac nonbosux po6iT (0.M. MoHOMapeHKo,
0.B. bi6ikoBa, M.M. LLlep6ak)

Discussion of geological hypothesis

during fieldwork (0.M. Ponomarenko, O.V.
Bibikova, M.P. Shcherbak)

YTOUHWUTU NEPCMNeKTUBHICTb apXeMCbKUX YTBOPEHb
YU Wwoao KopUCcHUX KonanuH.

OnekcaHap MMKONAMOBUY € OQHUM 3 MPOBIAHUX
BUEHUX Y rany3i i30TOMHOI FreOXPOHONOrii, reoximii
i3oTonie Ta cTpaturpadii AOKeM6pPiNCbKMX YTBO-
peHb YL MNig roro kepiBHMUTBOM B YKpaiHi po3Bu-
BAlOTbCS TaKi (pyHAAMEHTanbHi HAyKOBi Hanpsmu,
AK i30TOMHAa reoXpoHONOris Ta reoximia izoTonis,
reoXpOHOMOTIUHI JOCNIAXEHHSA PaHHIX eTaniB icTo-
pii reonoriuHoro po3BuTKy YLL, i30TONHO-reoximiuHi
JOCNIAKEHHS apXencbKoro Ta MpoTepo30MCbKOro
eTanis voro opmyBaHHA. MPOBOAATLCA MiXKpETi-
OHanbHi Kopensauil cTpaturpaciuHmx nigpo3ginis
OKpemMux reo6/0oKiB WKTA Ta XpOHocTpaTurpagiuHa
Kopensuis reoXpoHOSOriuyHOol WKanu 3 MixHapoa-
HOIO LLKANO reonoriyHoro yacy, BUpilWyoTbcsa Me-
TOAWUHI NUTAHHA Mepioam3auii Ta Kopenauii Hux-
HbOro Jokem6pito. OcobnuBa yBara NpuUAINAETbCA
TOYHOCTI Ta HaAiIHOCTI BU3HAUeHHS BiKy HalaaB-
HiLIMX NOPiJ 3€MHOT KOpU, YTOUHEHHIO BiIKOBUX MEX
MiX cTpaTurpadiuHumMm nigposainamu.

Cepefy [OCATHEHb AOCNIAHMKA — PO3PO6KA HOBIX
METO/1iB i30TOMHOrO AaTyBaHHA MiHepanis, WO A03-
BOMWAO MiABULLMTM TOUHICTb BWU3HAUEHHS reosno-
rivHoro BiKy. Mig MOro KepiBHULTBOM NpoOBeAeHO
MacClWITabHi JOCNIAKEHHA UMPKOHIB, AKi 4OMNOMOIN
YTOUHUTKM CTpaTUrpaddiuHi MeXi OCHOBHIX reosnoriy-
Hux chopmauin YL, po3pobneHo mopchoreHeTUudHy
Ta i30TOMHO-reoXimMmiuHy KnacueikaLito LMPKOHIB, 06-
I'PYHTOBAHO NEPCMEKTUBHICTb BUKOPUCTAHHS LIMPKO-
HY fIK UyT/IMBOIO iHAMKATOPa reonoriuyHnMX npoLecis
Ta nofin. BUeHn TakoXX po3pobuB MeToan MarHiTHOI
cermapauii 3anisucTUx KBapuUWTIB i 3anpornoHyBaB
HOBI TEXHONOTiT IXHbOrO 36arayeHHs.

Kpim Toro, gocnigkeHHs O.M. [loHoMapeHKa MaloTb
BaX/MMBE 3HAUEHHS AN MPOrHO3YBAaHHA MOKNaaiB
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as in the creation of the “Correlational Stratigraphic
Scheme of the Ukrainian Shield”, which is the basis for
geological and predictive mapping. His works helped to
clarify the prospects of the Archean formations of the
Ukrainian Shield in terms of minerals.

Oleksandr Mykolayovych is one of the leading sci-
entists in the field of isotopic geochronology, isotope
geochemistry and stratigraphy of Precambrian forma-
tions of the Ukrainian Shield. Under his leadership,
such fundamental scientific directions as isotopic
geochronology and isotope geochemistry, geochro-
nological studies of the early stages of the history of
the geological development of the Ukrainian Shield,
isotopic-geochemical studies of the Archean and Pro-
terozoic stages of its formation are being developed
in Ukraine. Interregional correlations of stratigraphic
subdivisions of individual geoblocks of the shield and
chronostratigraphic correlation of the geochronologi-
cal scale with the International Geological Time Scale
are being performed. Special attention is paid to the
accuracy and reliability of determining the age of the
oldest rocks of the Earth’s crust, and to clarifying the
age boundaries between stratigraphic subdivisions.

Among the achievements of Oleksandr Mykolay-
ovych is the development of new methods of isoto-
pic dating of minerals, which allowed to increase the
accuracy of determining the geological age. Under his
leadership, large-scale studies of zircons were carried
out, which helped to clarify the stratigraphic boundar-
ies of the main geological formations of the Ukrainian
Shield, morphogenetic and isotopic-geochemical
classification of zircons was developed, and the pros-
pects of using zircon as a sensitive indicator of geo-
logical processes and events were substantiated. He
also developed methods of magnetic separation of
ferruginous quartzites and proposed new technolo-
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KOPUCHMX KOManuH, 0cobnunso
pigkKicHo3eMefnbHUX  MeTani.,
WO € CTpaTeriyHo BAXKMUBU-
MU AN eKOHOMIKM YKpalHu.
BiH npupinse ocobnuey yBary
MOMOBHEHHIO MiHepasibHO-CU-
POBWMHHOI 6a3n YkpaiHu, Ao-
CNiIKEHHIO CTPYKTYPM i CKna-
Ay 3aMi3HUX pyA, NEepeBaXHO
3anisnucTnx  kBapuuTtis YL,
po3pobLi Ta BMPOBAMAKEHHIO
MPOrpecMBHUX TEXHONOTIN
Ans nepepobKu i 36araueHHs
OKMCNEHUX 3ani3HUX pya (3 me-
TOO BUPiWIEHHS npo6nemu
KOMMAEKCHOI nepepo6ku MiHe-
panbHOI CUPOBUHM), PO3PO6LI
TEXHOJOTii MO BUABMEHHIO ifNb-
MEHIT-anaTuToBMX  POLOBULL
3 BMICTOM PiKiCHUX 3emefb,
BaHagito i hTopy Ta TEXHONOTiN
Mo BUJTYUEHHIO anaTuTy, inbme-
HITY | TUTQHOMArHEeTUTY ANs pPAaY POAOBULL,

B Kono HaykoBux iHTepeciB OnekcaHapa Muko-
nanvoBMYa YBIWLWOB HOBUI AKTyaNbHUIN HAMPAM —
CTBOPEHHS MarHiTHUX HaHomaTepianie. [Hocni-
IDKEHHS (i3nKO-XiMiUHUX BlacTUBOCTEN BiOreHHNX
Ta WTYYHMX HaAHOMaTepianiB BiAKPMBAIOTb HOBI
nepcnekTUBM ANs 3aCTOCYBAHHA MiHepanoriyHmx
maTtepianiB y NpoOMUCIOBOCTI.

HayKoBi JOCATHEHHSI BUEHOTO Big3HaueHi opae-
HOM KHA3A Apocnasa Myaporo V ctyneHa (2020),
3BaHHAM «3aCNyXEHUN fifY HayKK i TeXHIKK YKpai-
HM» (2008), lep>KaBHO Npemieto YKpaiHu B ranysi
HayKu | TexHikmn (2014).

O3HaWoMNeHHA 3
Bapwasa, Nonbwa

KepHOBMM  Matepianom, M.

Examination of the core material, Warsaw, Poland

O.M. OnbwTNHCbKA

gies for their enrichment.

The research of 0.M. Ponoma-
renko is also of great impor-
tance for forecasting mineral
deposits, especially rare earth
metals, which are strategically
important for the economy of
Ukraine. He pays special atten-
tion to replenishing the min-
eral and raw material base of
Ukraine, studying the structure
and composition of iron ores,
mainly ferruginous quartz-
ites of the Ukrainian Shield,
developing and implement-
ing advanced technologies for
processing and enrichment of
oxidized iron ores (in order to
solve the problem of complex
processing of mineral raw ma-
terials), developing technology
for detecting ilmenite-apatite
deposits containing rare earths, vanadium and fluo-
rine, and technologies for extracting apatite, ilmenite
and tanomagnetite for a number of deposits.

A new topical direction has entered the area of sci-
entific interests of Oleksandr Mykolayovych - the cre-
ation of magnetic nanomaterials. Research into the
physicochemical properties of biogenic and artificial
nanomaterials opens up new prospects for the appli-
cation of mineralogical materials in industry.

The scientist's achievements were awarded the Or-
der of Prince Yaroslav the Wise of the 5th degree (2020),
the title of Honored Worker of Science and Technology
of Ukraine (2008), the State Prize of Ukraine in the field

BpyueHHs O.M. [loHOMapeHKy
Haropoam «3acnyXeHun pJisy
HayKW | TEXHIKN»

Awarding 0.M. Ponomarenko with
the title of Honoured Worker of
Science and Technology
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Y HaykoBOMy A0p06KYy BUeHOro 651n3bko 300 Ha-
YKOBUX Npalb, cepen AKUX cim MmoHorpadin, a Ta-
KOX KinbKa BUHAXOAiB i NaTeHTiIB.

Cepen 6araTbox HaykoBux ny6nikauin 0.M. Mo-

HOMapeHKa BapTo BiA3HAUNTM TaKi:

Muukesuy H.I0.,, NMoHomapeHko A.H., Cko6enes B.M., LWep-
6ak [.H. leoxpoHonoruyeckas wkana gokembpusa YKpauHc-
Koro wuTta. Knes: HaykoBa gymka, 1989. 144 c.

Lep6ak A.H., MoHomapeHko A.H., KyaHeuoBa H.M. Bo3pacTHble
3Inoxu pyaoobpa3osBaHuna B aokem6pumn NHryno-NHryneukoro
parioHa YKpauHCKoro wuTa. ¥3omonHoe damuposaHue 3H00-
2eHHbIX pyOHbIX ¢hopmayuti. Mocksa: Hayka, 1993. C. 39-47.

NasnuwunH B.l., MoHomapeHko O.M., Bo3Hsik A.K. MeToamn reHe-
TUYHOT MiHepanorii. Kuis: HaykoBa aymka, 2002. 100 c.

MoHomapeHko O.M. Mopgosioro-aHaTOMIUHMIA aHanNi3 Kpucra-
NiB LMPKOHY B i30TOMNHO-FEOXPOHONMOTIUHUX JOCNILKEHHSX.
Munepan. xypH. 2001. T. 23, N2 4. C. 77-88.

MoHomapeHko A.H., Ecunuyk K.E. O npo6neme rpaHuLbl apxen—
NnpoTepo30i Ha YKpauHCKOM wwuTe. MeoiHhopmamuka. 2007.
N2 2. C. 41-47.

LWepbak H.M., Aptemenko I.B., NlecHas W.M., MNoHomapeHko AH.,
LymnsaHckui /1.B. feoxpoHonorus paHHero Jokembpus YKkpaunH-
cKoro wwuTa. Mpotepo3oii. Knes: Haykosa aymka, 2008. 240 c.

Wep6ak H.M., MoHomapeHko A.H., flecHas W.M. Ocbmauko J1.C.
CpaBHUTENbHAs re0XPOHONOrMA NOPOAHbBIX AaCCOLMALMIN 1 PyA-
HbIX (hopMaLMii MPOTEPO30ICKOro 30Ha (2,5-1,6 MApa net) me-
rabnokos YKpauHcKoro wuta. MuHeparn. xypH. 2012. T. 34, NO 3.
C. 45-55.

MoHomapeHko O.M., Kpuegik C.I., ly6uHa O.B. EHOOTEHHI inb-
MeHIT-anaTtuToBi poAoBMila YKpaiHcbkoro wuta (reoximis,
netponoris Ta MiHeparnoris). floHeubk: Hoynimk, 2012. 230 c.

MoHomapeHko O.M., IBaHuubkui B.M., Bpuk O.b., AyauyeHko H.O.
BnacTmMBOCTI NPUPOAHNX, CUHTETUYHUX Ta 6IOreHHUX OKCU-
AiB i rippokcnais 3anisa 3a AgaHumu mec6ayepiBcbKoi cnek-
Tpockonii. Kuis: HaykoBa aymka, 2013. 159 c.

MoHomapeHko A.H., CtenaHtok J1.M., LLUymnsHckun f1.B. feoxpo-
HOMoOrMaA U reoAMHamMmMKa naneonpoTepo3os YKpauHCKOro
wmuTa. MuHepan. xypH. 2014. T. 36, N2 2. C. 48-60.

NoHomapeHko A.H., TnHToB 0.b., CrenaHtok /.M. O Tak Ha3blBa-
EMbIX «NeNKOrpaHynnToBol opmauum» n «3eneHonesa-
[IOBCKON CBUTE» paHHEro [oKem6pus YKPauHCKOro LuTa.
leopus. ypH. 2018. T. 40, N2 5. C. 47-70.

NMoHomapeHKko O.M., LLiepemeT €.M., Kozap M.A,, lnunbosun /1.B.,
Crpeko3oB C.M., Hikonaes I.10., Kpusgik C.I,, Cetas N1.4. MNepeay-
MOBU CTBOPEHHS FipHUYOpYAHOro By3na B Mpra3oB’i sk ocHoBa
thopmyBaHHA Ta PO3BUTKY pifiKiCHOMETaneBo-piakicCHo3emenb-
HOI ranysi Ykpainu. MiHepan. xypH. 2020. T. 42, N@ 2. C. 74-89.

Mpuanos B.O., Ocbmauko N1.C., MoHomapeHko O.M. FfeoguHaMmiuHi
yMOBU (DOPMYBAHHS CTPYKTYPHO-PEUOBUHHMX KOMMEKCIB [0-
KeM6pito YKpaiHcbkoro wmta. Kuis: Haykosa fiymka, 2020. 175 c.

Kynbuunubka 0., MoHomapeHko O.M., YepHuw A.C. HomeHknaTty-
pa MiHepanis Ta 36epexeHHs X iCTOPUYHOT Ha3BU. MiHepar.
KypH. 2022. T. 44, N2 3. C. 30-39. http://nbuv.gov.ua/UJRN/
Mineral_2022_44_3_5

NoHomapeHko O.M., Hukudopos B.B., AkoBeHko B.M. 3miHN Ximiu-
HUX i MiKpOMOP(ONOriYHUX BNACTMBOCTEN FPyHTIB MonTas-
CbKoT 06nacTi YKpaiHu 3a ocTaHHi 130 poKiB. YKp. 2e02p. ypH.
2022. N2 1. C. 18-26. DOI: https://doi.org/10.15407/ugz2022.01.018

OuvpekKuis Ta HAYKOBMIN KONEKTUB IHCTUTYTY reo-
noriyHmx Hayk HAH YkpaiHu Wwmpo BiTalTb 3 uy-
JOBUM OBIIeEM NpeKpacHy NOANHY HANBULLNX
MOpanbHUX AKOCTEN - BUAATHOrO YKPATHCbKOro
BUEHOro — reonora, npoecopa OnekcaHgpa Mu-
Konanosunya NMoHOMapeHKa Ta 6XKalOTb OMy Mill-
HOro 340POB'A, MoAaNbLIMX TBOPUKX YCMiXiB, HOBUX
HayKOBMX AOCATHEHb Ta IXHbOI peanisauii.
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of science and technology (2014). His scientific achieve-
ments include about 300 scientific works, including 7
monographs, as well as several inventions and patents.

Amongst the most important scientific publica-

tions, it is worth mentioning the following:

Mitskevich N.Yu., Ponomarenko A.N., Skobelev V.M., Shcherbak D.N.
Geochronological scale of the Precambrian of the Ukrainian
Shield. 1989. Kyiv: Naukova Dumka. 144 p.

Shcherbak D.N., Ponomarenko A.N., Kuznetsova N.M. 1993. Age ep-
ochs of ore formation in the Precambrian of the Ingulo-Ingulets
region of the Ukrainian Shield. Isotopic dating of endogenous
ore formations. Moscow: Nauka, pp. 39-47.

Pavlishin V.I, Ponomarenko 0.M., Voznyak D.K. 2002. Methods of ge-
netic mineralogy. Kyiv: Naukova Dumka. 100 p.

Ponomarenko O.M. 2001. Morphological and anatomical analysis
of zircon crystals in isotope-geochronological studies. Mineral.
Journal, 23 (4): 77-88.

Ponomarenko A.N., Esipchuk K.E. 2007. On the problem of the Ar-
chean-Proterozoic boundary on the Ukrainian Shield. Geoinfor-
matics, 2: 41-47.

Shcherbak N.P, Artemenko GJV., Lesnaya .M., Ponomarenko A.N.,
Shumlyansky LV. 2008. Geochronology of the Early Precambrian
of the Ukrainian Shield. Proterozoic. Kyiv: Naukova Dumka, 240 p.

Shcherbak N.P, Ponomarenko A.N., Lesnaya .M., Osmachko L.S.
2012. Comparative geochronology of rock associations and ore
formations of the Proterozoic eon (2.5-1.6 billion years) of the
Ukrainian Shield megablocks. Mineral. Journal, 34 (3): 45-55.

Ponomarenko O.M., Kryvdik S.G., Dubyna OV. 2012. Endogenous
ilmenite-apatite deposits of the Ukrainian Shield (geochemis-
try, petrology and mineralogy). Donetsk: Knowledge Publishing
House, Donetsk Branch, 230 p.

Ponomarenko O.M., Ivanitsky V.P, Bryk O.B., Dudchenko N.O. 2013.
Properties of natural, synthetic and biogenic iron oxides and hy-
droxides according to Mossbauer spectroscopy. Kyiv: Naukova
Dumbka, 159 p.

Ponomarenko A.N., Stepaniuk L.M., Shumlyansky LV. 2014. Geo-
chronology and geodynamics of the Paleoproterozoic of the
Ukrainian Shield. Mineralogical Journal, 36 (2): 48-60.

Ponomarenko A.N., Gintov O.B., Stepaniuk L.M. 2018. On the so-
called ‘Leukogranulite Formation’ and ‘Zelenolevadov Forma-
tion’ of the Early Precambrian of the Ukrainian Shield’. Geophys-
ical Journal, 5: 47-70.

Ponomarenko O.M., Sheremet E.M., Kozar M.A., Shpyliovyi LV., Stre-
kozov S.M., Nikolaiev LY., Kryvdik S.G., Setai L.D. 2020. Prerequi-
sites for the creation of a mining hub in the Azov region as the
basis for the formation and development of the rare-metal and
rare-earth industry of Ukraine. Mineral. Journal, 42 (2): 74-89.

Pryvalov V.0., Osmachko L.S., Ponomarenko O.M. 2020. Geodynamic
conditions of formation of structural and material complexes of
the Precambrian of the Ukrainian Shield. Kyiv: Naukova Dumka.
175 c.

Kulchytska H.O., Ponomarenko O.M., Chernysh D.S. 2022. Nomen-
clature of minerals and preservation of their historical names.
Mineralogical journal, 44 (3): 30-39. http://nbuv.gov.ua/UJRN/
Mineral_2022_44_3_5.

Ponomarenko O.M., Nikiforov VV.,, Yakovenko V.M. 2022. Changes in
chemical and micromorphological properties of soils of Poltava
region of Ukraine over the past 130 years. Ukr. geogr. Journal, 1:
18-26. DOI: https://doi.org/10.15407/ugz2022.01.018

The directorate and scientific team of the Institute
of Geological Sciences of the NAS of Ukraine heart-
ily congratulate a wonderful person of the highest
moral virtues, a prominent Ukrainian scientist — ge-
ologist, professor Oleksandr Mykolayovich Ponoma-
renko with the wonderful anniversary and wish him
good health, further creative successes, new scien-
tific achievements and their implementation.
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Onery bopucosuuy FiHToBy - 90:
LWAAX HEBTOMHOTO MOLIYKY iCTUHN

K.€. lWHiokoBa™, A.B. MypoBcbka?®

"IHCTUTYT reoximii, miHepanorii Ta pyfaoyTBopeHHs im. M.MN. CemeHeHka HAH Ykpainu, Kuis, YkpaiHa;
2|HCTUTYT reodisuknm im. C.l. Cy660TiHa HAH YkpaiHu, Kuis, YkpaiHa; *YHiBepcuTeT NMapmu, lenaptameHT
HayK Mpo XiMito, XUTTS Ta HABKONULIHE cepeaoBuiLe, NMapma, ITanisa

Oleg Borysovych Gintov — 90: a path of tireless search for truth

K.Ye. Shniukova", A.V. Murovska??

'M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of the NAS of Ukraine, Kyiv,
Ukraine; 2S.1. Subbotin Institute of Geophysics of the NAS of Ukraine, Kyiv, Ukraine; *Department of Life
Sciences and Environmental Sustainability, University of Parma, Parma, Italy

The article is devoted to the 90t anniversary of the outstanding scientist-geophysicist Oleg Borysovych
Gintov, the founder of the Ukrainian school of field tectonophysics. An evolution of 0.B. Gintov's views
on the mechanisms of the formation of tectonic structures against a background of the history of
changing geological theories about the physical causes of geological processes and the deep structure
of the Earth is described. The influence of 0.B. Gintov's works on the development of lithospheric plate
tectonics is shown in application to the different-aged structures of Ukraine - the Ukrainian Shield,
the Carpathians, the Mountainous Crimea. The emphasis is placed on the importance of 0.B. Gintov's
geodynamic reconstructions for geologists of various specialties.
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Onery bopucoBuuy FiHTOBY - 90: WX HEBTOMHOTO NOLYKY iCTUHU

Oner bopucoBuuy TiHTOB, [OKTOpP reonoro-
MiHepanoriuHux Hayk (1981), naypeat [lepxaBHoi
npemii YKpaiHum B ranysi Hayku i TexHiku (1996),
npodecop (2009), uneH-kopecnoHgeHT HAH Ykpa-
THK (2012), roNIOBHUI HAYKOBUI CMiBPOBITHUK IH-
cTuTyTy reocisnku im. C.I. Cy660TiHa HAH YKpaiHu,
3aCHOBHUK YKPATHCbKOT LWWKOMM MOMAbOBOI TEKTOHO-
hi3nku Ta reoauHamiku gokem6pilo i NpocTo Ao-
cnigHuK Big bora, BiacBATKyBaB 22 ciuHA 2025 p.
CBili NOBAXXHUI tOBiNen.

0.b. TiHTOB y NpuiiManbHi IHCTUTYTY reodhizmku, 2020 p.

0.B. Gintov in the reception room of the Institute of Geophysics,
2020

MpodeciniHa aisnbHicTb 0.b. FiHTOBa NpUNaaac Ha
nepiod 3mMiHM NiAXOAiB | TEOPiN B reoNoriuHin HayLi,
i noro ny6nikauii Bino6paxatoTb iCTOPil0 PO3BUTKY
reonoriyHol AYMKK Ta eBOJIOLi0 MOro BAacHMX no-
rnsais. Oner bopucoBuy — 6e3nepeuHnii aBTOpUTET
cepep reodisnkiB, i BOHW, HANEBHO, BiaAaayTb oMy
WaHy Yy CBOIX IOBiNIENHUX NPUBITAHHAX. MK Xe Xo-
yemo aKLEHTYBaTV yBary Ha BaXnMBOCTi pobiT Bue-
HOro ANs reoforiB Pi3HUX cneuianbHocTen. ABTOpU
LLi€l cTaTTi — OAHOKYPCHULI, NeTponor Ta reodisuk, i
npwv 3axXucTi ix gucepTauin Oner bopucoBuy B ofHiIel
6yB ONOHEHTOM, A B iHLIOI — KEPIBHUKOM.

CBO€l0 HaykoBoto TBopuicTio O.B. TiHTOB cnpo-
CTOBYE YSIBMIEHHS, WO YBINIMIO B aHEKAOTW, MPO
Henopo3ymiHHA MiX reonoramum i reodisukamu.

loBinei. MepcoHanii | Anniversaries. Personalities

YacTo BOHM iCHYIOTb HibM B mapanenbHUX BCECBi-
Tax: reonoru noraHo 3HakTb BUCHOBKM reod)i3nkis
WOAO TOFO UM iHWOro PanoHy 3emi, a reodisnku
He BHUKAIOTb Y HIOAHCK pe3ynbTaTiB pobiT cTpaTtu-
rpadis, NiToNnoriB UM NeTPonoOriB WOAO0 KOHKpeT-
HUX TiPpCbKMX MOPiA LbOro panoHy. Ane y BUNAAKY
3 Onerom bopucosuuem Bce iHakKuwe. BiH € B3ipuem
CNiBAPYXXHOCTI reonoriB Ta reocisukis. ocnigHuK
HaNeXnTb A0 Nnesaan BUAATHUX BiTUM3HAHUX yue-
HUX-eHUMKNoNeamncTie: 6yayum reodisanukom, BiH
Uyao0BO PO3YMIETbCA HA neTporpadii Ta CTPYKTyp-
Hiv reonorii, i ue po6buTb Noro po6oTn 0co6INBO
LWIHHUMW | — WO BaXTNBO — 3pO3YyMiNUMK AN reo-
noris. Mo)XHa CMiNMBO CKa3aTu, LLO ANA reonoris
Oner bopucoBuY € igeanom reodisuka, TOMy WO
noro reochianuHi No6yaoBM 3aCHOBAHI He nuwe
Ha undpax OTPUMaHUX BUMIpIB, a i Ha FMMB6OKOMY
3HaHHI OCHOBHMX TreonoriYHMX HayK. Cam yuyeHun
Ka)ke, Lo BiH He 3HAE, XTO BiH 6inblie — reonor um
reoisuk.

Oner bopucosuny Hapoauscs B Kuesiy 1935 p.,
nepexuB CTaniHCbki penpecii, Apyry cBiToBY
BilHY Ta BCi HacTynHi neptypbauii Hawoi 6ara-
TOCTPaXAanbHOI KpaiHU. BiH HaBuyaBCSA HA reo-
noriuHomy chakynbTeTi KuiBCbKOro AepXaBHOro
yHiBepcuTeTy im. T.I. LleBUeHKa B 1952-1957 pp. y
nepiog Hambinbwoi 3aTpebyBaHOCTi Ta CyCRifb-
HOT nonynApHocTi reonorii. Moganbwa npodecin-
Ha AiANbHICTb Ay)Ke 3Hago6bunacs oMy 3rogom y
HayKoBin po6oTi. MNicns 3aKiHUeHHs yHiBepcuTe-
Ty i o 1973 p. O.b. TiHTOB HabyBaB NPAKTUYHOIO
[oCBigy Ha BUPOBGHULTBI — iHXeHepoM i cTaplimm
reocisnkom Kpusopisbkoi i Mob6y3bkoi reodi-
3UYHNX MapPTiiA, HAYaNbHUKOM TemaTW4HO! napTii
KuiBcbKoi reoisanyHoi ekcneauuii B TICHOMY KOH-
TakTi 3 Bigomumu reodpismkamu LK. Kyxxenosum,
3.0. KpyTtuxoscbkoto, B.b. Connory6om, T.H. Cumo-
HeHkoM, I.C. byTakoBum, K.®. TankiHum, C.A. Lle-
pelweBCcbko. HayKoBWi CBITOrNs4 MONOAOro
pocnigHuka gopmyBanu Taki Bigomi reonoru, ik
A.M. Ko3noBcbka, M.M. [lo6poxoToB, A.fl. [IpeBiH,
H.T. Bagumos, 10.b. bacc, IIl. BuHorpagos, ane
Hacamnepen — BNACHWIA HeynepeaXeHWW AONUT-
NUBUI PO3YM, CMOCTEPEXNUBICTb Ta Uinecnpsa-
MOBAHiCTb. 3axuuieHa 1970 poOKy KaHAWAATCbKA
ancepTauia «leonoriyHa 6ygoBa [onoBaHIBCbKOI
CTPYKTYPHOI 30HM YKPaiHCbKOrO LWKTa 3a reono-
ro-reo@isMyHUMM JaHUMNU» MpUBEPHYyNa YyBa-
ry kopudeis reodismku 3.0. KpyTuxoBCbKOI Ta
B.b. Connory6a, aki y 1973 p. 3anpocunu Onera
bopucosmua npauyoBaTu B IHCTUTYTI reodisnku
im. C.l. Cy660TiHa AH YPCP.
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[lo 3axucty kaHgupaTcbkoi aguceptauii 0.b. TiH-
TOB, AIK i 6iNbWicTb TOroyacHux reosnorie, 6yB
NPUXUIBbHUKOM Teopil 0CaJ0BOr0 MOXOAXKEHHS
[OKeMBPINCbKUX KOMNnekciB. Ane nig BNAWBOM
CBOrO COMiHOrO AOCBIAY NONbOBUX CMOCTEPEXEHD
Ta HabyToro 3a yac po6oTu B eKCneanLiax 3HaH-
HA neTporpacii Ta CTPYKTYpPHUX 0CO6NMBOCTEN
KpUCTanivyHux nopia pigHoro ana Hboro CepeaHbo-
ro MNMo6yxka — Nacoro WMaTka paHHbOro AOKeM6-
pito YkpaiHcbkoro wuTa (YLU) - noro nornaau ctanu
3MiHIOBATMCA. BUABMBIUM KOHLEHTPUUYHY 6ynoBy
BE/INKUX CTPYKTYP WNTA, TaK 3BAHUX TEKTOHOKOH-
LLeHTPiB, BiH JOBOANB iX €HAOTEHHE MOXOAXKEHHS,
Wo Bigo6pakeHo B Moro moHorpadii «CTpyKTypu
KOHTMHEHTaNbHOI 3€MHOT KOPU HA PaHHIX eTanax
i po3suUTKy» (1978) Ta OAHOWMEHHIN AOKTOPCbKIl
auceptauii (1980). OaHMM i3 ONOHEHTIB Ha i 3axu-
CTi 6yB «Trypy» reoTeKToHiku B.l0. XaiH. binbw rnu-
60KO BMBYAlOUN TEKTOHOKOHLIEHTPMW, Hacamnepen
IXHI0 NOBY3bKY UACTUHY, BUEHUI NepeKoHaBCs, Lo
Xoua CTPYKTYpH i KinbLeBi, ane CkNaaalTbCsa BOHK
3 NPAMONIHINHUX Bifpi3KiB, AIKi € FOPU3OHTANbHU-
MU 3pyLIEHHAMN. 3BiACK BXe MillOB NPAMUIA WNAX
[0 TEKTOHODI3NKMU.

Y nowykax BianoBifen Ha NUTAHHSA Npo npole-
cn pedhopmauin Ta pynHyBaHb Mopid, YTBOPEHHS
Pi3HOTUMHMX PO3/IOMIB Ta PO3/IOMHMX 30H O.b. FiH-
TOB 3alHABCA PO3pO6KOI MOMbOBUX TEKTOHOMI-
3UYHUX METOfIB ANA AKICHUX Ta KiNbKiCHUX OLiHOK
naneoHanpyxeHb i gepopmauin. 3a pesynbraTamu
uMx pobiT BiH cNinbHO 3 B.M. Icaem y 1988 p. ony-
6nikysaB MoHorpadito, e NofaHO HOBY MeToAu-
Ky Ta pe3ynbTaTyl BUBUEHHS APEBHIX aedopmaLlin
YLL; 30Kpema, NoKa3aHO HASIBHICTb MPOTSXHMUX Ta
WHNPOKKUX PO3NOMHUX 30H i MacWTAabHUX FOPU30H-
TaNbHUX NepeMilleHb Y JOKeM6PincbKMX nopoaax
(fwHToB, Wcan, 1988). Came B Lii YacK NOro KOAULL-
Hi BMKNagau i AOCNIAHWUK CTPYKTYpHOI reonorii
B.C. 3aika-HoBaubKunii TakoX NPUALIOB A0 BUCHOB-
Ky, L0 NiHiliHa Ta cMyracta CTPYKTypa AoKem6pin-
Cbkux nopif YL 3HauHOO Mipoto noB's3aHa 3 ae-
thopmauinHumMn, a He 0CagoBO-BY/IKAHOTEHHUMU
npouecamu. BoHu Togi 3ycTpivyanuca B noni nig yac
NPaKTUYHMX 3aHATb 3i CTYAEHTAMMW i BUKOHYBANu
CNiNbHi 4OCNIKAEHHSA.

Y Toi uac, konu 0.b. MHTOB NepenlloB npawyto-
BaTM B IHCTUTYT reodhianku, cepeq reonorie nepe-
BA)KaNo BU3HAHHS BEPXOBEHCTBA BEPTUKANIbHUX
pyxiB 3eMHOT Kopu. Ane Bxe Toai Oner bopucosuy
YCBiOMMIOBAB, WO reonoriyHi Ta TeKTOHOMI3NUHI
(hakTn roBopsATb NPO NepeBaXaHHS TOPU30HTASIb-
HUX 3CYBHUX NepeMmilleHb FipCbKUX Mac y 3eMHil

K.€. lWHIoKOBAa, A.B. MypoBCbka

0.B. TiHToB i B.C. 3aika-HoBaLbK1il AOCAIMKYIOTb NiHINHICTD Ta
CMYracTiCTb [LOKeMBPINcbKux ripcbkux nopig YL. CepenHe Mo-
6yxoKa, 1982 p.

0.B. Gintov and V.S. Zaika-Novatskyi investigate the linearity
and banding of Precambrian rocks of the Ukrainian Shield. Mid-
dle Pobuzhzhya, 1982

KOpi, 0cO6MMBO HA 3HAUHUX FMMBMHAX. | NOCTYNOBO
BUEHOI0 3aX0MNJt0Bana Teopisl TEKTOHIKM NAuT Ta il
AiTnie - reoAnMHamika. MonboBa TEKTOHOI3NK],
AKYy BiH pO3BMBaB, MOrna AONOMOITH i Jonomorna
Y BUBUYEHHI MNGUHHOT 6yf0BM 3eMHOI Kopu (TUH-
TOB, 2001, 2005).

Ha py6exi ctonitb (CMMBOMIYHO, UM He TaK?)
0.b. MHTOB OCTATOUHO CTaB Ha 6iK TEKTOHIKK NiTO-
cthepHUX NAWT. BUBUYAOUN XapaKTep TPiLLMHYBATO-
CTi 0Cafl0BO-BYNKAHOIEHHUX NOPig BEHAY—HeoreHy
BonuHo-MoAinbcbKoi NANTK, BiH BCTAHOBUB, WO LS
nnuta (a no cyTi Bca CxigHoeBponeiicbka nnargop-
ma) 3a 500 MIH POKiB NoBepHyNnacsa Ha maimxe 90°.
Micns Takoro, sk BiH cam Ha3MBaB, Nepesnomy y CBi-
LLOMOCTI BClO po60TY Biafiny TeKTOHOMI3UKM IHCTU-
TYyTy reogisanku 6yno cnpsMoBaHO Ha aHani3 reogu-
HaMiYHUX — NINTO- Ta MIIOMTEKTOHIUHNX — MPOLECiB
pO3BUTKY 3eMmfli, B TOMY YMCi TepuTopii YKpaiHu.
[, AKWo Ans daHepo30onMCbKUX obnacten YKpaiHu
(Fipcbkoro Kpumy, Kapnart, JoH6acy) NAUTOTeKTO-
HiIYHI PEKOHCTPYKLUIT € LiIKOM NPUPOAHUMU, TO A5
Jokemb6pito YL ue cminuea i 4aBHO Haspina cnpa-
Ba (MMHTOB, 2012, 2015). BueHMA aKTMBHO nponarye
3aCTOCOBHICTb TEKTOHIKU NAUT gnsa YL nounHawouu
3 KiHua apxeto (TuHToB, Nawkesuy, 2010; FiHTOB Ta
iH., 2020), i Le He MOXe He BMAMBATM Ha NOrmMaau
NeTposoriB-A40KeMOPUCTIB. BUAATHUI YKPATHCBKNN
netponor L.b. LLilep6akoB ayxe LiHyBaB AyMKy Onera
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Onery bopucoBuuy FiHTOBY - 90: WX HEBTOMHOTO NOLYKY iCTUHU

0.b. TiHTOB 3 Koferamyu npoBoO-
OATb  reosioro-reoisnuni  go-
cnimpkeHHa Ha VYL, p. ATpaHb,
2015 p. 3niBa HanpaBo: C.B. Mu-
yak, M.l. bakapxieBa, M.I. Opniok,
0.B. TiHTOB

0.B. Gintov and his colleagues
conduct geological and geophys-
ical research on the Ukrainian
Shield, Yatran river, 2015. From
left to right: S.V. Mychak, M.I. Ba-
karzhieva, M.I. Orlyuk, O.B. Gintov

0.b. TiHTOB 3 Koneramy Ha Tek-
TOHO(I3UYHIN  LWKONi-CeMiHapi.
CeBacTononb, Kpum, 2011 p. 3nisa
Hanpaso: |.M. by6Hsk, E. Banb-
6pexep, 0.b. TiHTOB, A.B. MypoB-
CbKa, B.l. AnboxiH

0.B. Gintov with colleagues at the
tectonophysical school-seminar.
Sevastopol, Crimea, 2011. From
left to right: .M. Bubnyak, E. Val-
brecher, 0.B. Gintov, AV. Murovs-
ka, V.I. Alyokhin

bopucoBuua, i 3apa3 NeTPonoru i reoxpoHosnory,
AKi BMBUAKOTb AOKEMOPINCbKI KpUCTaniuHi nopo-
AN WnTa, 060B'A3KOBO 3BipATbHCA 3 Ny6/iKaLiaMu
BUEHOTO 3 LIbOr0 NUTAHHS.

Y3aranbHeHHAM  [OOCHiMKEHb  Pi3HOBIKOBMX
CTPYKTYp YKpaiHu Bif apxer [0 KanHo30t0 B 2005 p.
ctana (yHaameHTanbHa moHorpadia O.b. TiHTO-
Ba «[lonboBa TeKTOHOMIi3UKA Ta i 3aCTOCYyBaHHA
npu BMBYEHHI AedopmaLin 3eMHOT Kopu YKpaiHu»
(fvHTOB, 2005). NMpeacTaBneHi B po60oTi pesynbraTy
TeKToHOGi3nUHOro aocnimkeHHs YL, BonuHo-MNo-
Ainbcbkoi nauTu, oHeubkoro 6aceiiHy, Mpcbkoro
Kpumy Ta YkpaiHCbKux Kapnart BusaBunun Benuyes-
HWUW BMINB FOPM3OHTaNbHUX TEKTOHIUHUX CWJI, HA-
NpyXeHb i AedopmaLinn Ha PO3BUTOK TEKTOHIUHUX
CTPYKTYp niTocthepwu.

loBinei. MepcoHanii | Anniversaries. Personalities

OuontoBaHa Onerom bopucosuuem reoghiznyuHa
rpyna B3s/la yuacTb Yy CKNafaHHi TeKTOHIUHOI KapTu
YKpaiHn macwTtaby 1:1 000 000 (2007 p.), sKow Aoci
KOPMCTYIOTbCA BCi Halli reonoryi Ta B siKiil BPaxoBaHO
TEKTOHO(i3NUHI HanpauoBaHHA AOCNIAHMKA. TeKTo-
HoDi3MKa € CKNafoBOI0 reodi3nky i Hemoxnmea 6e3
BMBYEHHA reodi3anyHMX KapT i NoNboBMX reodismnu-
HUX JocCnigXeHb, 0CO6NMBO [AeTanbHUX MarHitome-
TPUYHMX. TOMY B APY)XXHWUN KONEKTUB MONMbOBUX TEK-
TOHOGi3MKIB Malxe 3aBWan BXOAATb CMiBPO6ITHUKM
BifAiny reoMmarHeTM3My nifl KepPiBHULITBOM UNeHa-Ko-
pecnoHaeHTa HAH YkpaiHu M.I. Opntoka.

Came 3a CnewuianbHICTIO  «TeKTOHO(i3MKka»
0.b. TiHTOB 6yB 06paHUi UYNEHOM-KOPEeCNoHAEeH-
Tom HAH YKpaiHu y 2012 p. A 3 2017 p. BiH ronoBye
B MiXXBiAOMUYOMY TEKTOHIYHOMY KOMITETI YKpaiHW.
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K.€. lWHIoKOBAa, A.B. MypoBCbka

0.b. TiHTOB i M.I0. BonbthmaH
NpoBOAATb NONbOBI JOCNIAXKEHHS
B Fipcbkomy Kpumy, 2013 p.
0.B. Gintov and M.Yu. Wolfman
conducting field research in the
Mountainous Crimea, 2013

Oner bopucosuu MHTOB CTBOPUB i 3rypTYBaB Liny
LWKONY reonoris i reogisunkis, WO 3aMMalOTbCA TEK-
TOHOMIZMUHUMUK JOCAIIKEHHAMK. B noro rpyni no-
NboBi gocnimKeHHa nposoaunu B.M. Ican, B.b. Ko-
6UnaHCcbKnin, A.A. ApoHCbkuiA,  F0.M. BonbgmaH,
B.l. AnboxiH, .M. By6HsaK, A.B. MypoBcbKa, [M.B. be-
niueHko, C.B. Mnuak, M.B. Hakaneniox, 10.M. BixoTb
Ta iH.

Mig Woro HayKoBMM KepiBHULUTBOM CTanu
KaHAuAaTamu reofioriuHuX Hayk AeB’'sATb 0OCi6,
TPOE AOCNIAHUKIB 3aXUCTUNMW AOKTOPCbKi Au-
cepTauii.

OcTaHHimM yacom O.b. THTOB 3anyuyae 4o reogu-
HaMiuHUX NobyaoB AaHi cencmoTomorpadii, komn-
NEKCYUN X i3 TEKTOHOIZNUHUMM faHUMW. Y TaKnii
Cnoci6 BiH cnpusie (POPMYBAHHIO HALLOTO YABNEHHS
Npo NAUTOTEKTOHIUHI MpoLEeCH He Nnulie B 3eMHin
Kopi, a 1 y MaHTiT nig Ykpainoto (TmHTOB 1 Ap., 2015,
2016; THTOB Ta iH., 2022). B uncneHHux ny6nikawiax
BUEHUW HAafA€E TEKTOHIUHY iHTepRpeTaLilo YHiKanb-
HOI cericmoToMOorpadivuHoT mogeni, po3pobneHoi B
IHCTUTYTi reoi3MKM BUAATHUM CENCMIKOM Ta Teo-
peTukom cencmotomorpadii B.C. Merikom.

Oner bopucoBuy Bignoumeae He yacTo («Hemae
Konuy», — Kaxe). MpoTe y BigpAMKEHHAX ANA BU-
KOHaHHS TeKTOHOMI3UYHMX MappyTiB 06'i3auB
Be/InUe3Hy TepuTopito — Big Kapnat o KpacHosip-
CbKOTO Kpato, Big Kapenii o BipmeHii. 3a kopgoHom
no6yeas y Bignyctui nuwe B bonrapii i Ay6ai, a y
@paHuii - Ha 3aXUCTi gucepTaLil CBOET acnipaHTKu
€. Wepemer.

0.b. TiHTOB 3 ApyXuMHoto HaTanieto y BignycTui. Ay6an, 2018 p.
0.B. Gintov with his wife Natalia on vacation. Dubai, 2018

Hapa3si Oner bopucoBny npautoe y Biggini reo-
OVHAMiKN Ta reotepmii IHCTUTYTY reodismku. BiH
TPUMAE BUCOKY MNAHKY HayKOBUX AOCAIIKeHb Ta
HaguxXa€ Koner CBOEK NpauesfaTHicTio. BiH € mo-
noAuMM Aywel i CNOBHEHUM TBOPUYMX MAAHIB. Tak
No6aXXaEMo OBINApPY MiLHOro 340pOB's, HeobXxia-
HOro ANA 34INCHEHHSA UUX naaHis!

CTaTTio NpucBsyeHo 90-piyHOMY tOBifNel0 BMAATHOrO BUeHOro-reodiamka Onera bopucosuua MHTOBA, 3aCHOBHMKA YKPATHCbKOI
LWKO/MM NOMbOBOT TEKTOHOMI3UKM. ONUCAHO eBOMIOLII0 NOFMALIB YUEHOTO HA MeXaHi3M HOpPMyBaHHS TEKTOHIYHUX CTPYKTYP Ha Tni
icTOpiT 3MiHM reonoriyHmX Teopin NpPo i3NYHi NPUUNHU reoNTOTiYHMX NPOLECIB Ta MU6UHHY 6yaoBy 3emni. TOKa3aHo BNAWB JOCHi-
xkeHb 0.5. MHTOBA Ha PO3BUTOK TEKTOHIKM NiTOCEPHUX MANUT LWOAO PiSHOBIKOBUX CTPYKTYP YKpaiHU — YKpaiHCbKOro WwuTa, Kapnar,
Fipcbkoro Kpumy. HaronoweHo Ha BaXXnMBOCTi reoanHamiuHux no6yaos O.b. FiHTOBa ANA reonoris pisHMX crewianbHOCTEN.
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Onery bopucoBuuy FHTOBY — 90: WAAX HEBTOMHOTO NOLYKY iCTUHM
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