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I'nubunna 6ymoBa IHTryIbchKOro MeradJyioka 3a JaHUMU
reoeJIeKTPUIHUX JOCJIiI2KEHb

(IIpedcmasaeno axademivom HAH Yrpainu B. 1. Cmapocmenrom)

Ha ocnosi ananizy ma inmepnpemanii eKcnepumermasbHus 0aHUT Ma2HIMOMEAYPUYHO20 30H-
dyearnsa G Ma2Hrimosapiayitinozo npoPiioeanms 3a JoNoM02010 NAKEMA NPOPAMHO20 3a6e3ne-
YEHHA MPUBUMIPHO20 MOJEMOBAHHA HUSDKOUWACTNOMHUL EACKMPOMAZHIMNHUL NOAIE GUABAEHO
cepito nposidnukie 6id noseprii do 2aubun 2500 m, a maxooc 6id 5 do 30 xm ma 6id 50 do
120 xm mepesasicro 6 yueHmpasvhit wacmuni IHeysbcvko2o me2aba0Ka, a MAKOHC 68 MENHCAT
Tonosaniecvkol woenot 301U, AHOMAAIAMUY eAECKMPONPOSIOHOCTVG TAPAKMEPUSYIOMBCA OKDEMI
yacmuny Emuniecvkoi, Ilepsomaticvroi, 3eenuzopodcoro-Bpamevkoi ma Kiposozpadcvkoi 30m
PO3NOMIG.

OcrannaiM 9acoM OypXJIMBHiI PO3BUTOK YHUCJIOBUX METOIB PO3B’SI3KY 3aJad Ne0eJIeKTPUKH Bijl-
KPUBA€E HOBI MOXKJIMBOCTi. Mozesi esleKTporpoBiIHOCTI 3eMHOT KOPH 1 MaHTIl Jal0OTh HOBUU MaTe-
piaJt jist o0y 10BU KOHIIEIIIII Te0IOriIHOTO pOo3BUTKY 3emti. Tak, HAsIBHICTD €JIEKTPOIIPOBIIHIX
YTBOPEHBb CBIIYUTH PO IMPUCYTHICTH NEBHUX BUJIB MiHEpAJIiB, IporeciB rpaditusarii, gerizipara-
11ii ab0 9acTKOBOTO ILJIABJIEHHS MPCHKUX IOPIiJT, IHTEHCUBHOIO TEKTOHITHOIO IepeMileHHs OJI0KIB,
PO BIIIOBIIHI THCKU 1 TeMueparypu, M0 CyIpPOBOIKYIOTh Iii MPOIECH, PO PO3BUTOK 0cJiabJie-
HUX 30H, AKi HEPIJKO CyNPOBOMKYIOThCA IMiABUIMIEHOIO ceficMivHicTIO. Be3yMOBHO, IO BUBYEHHS
TIUOMHHOI €IeKTPOIIPOBIIHOCTI iCTOTHO PO3IIUPIOE MOYKJIUBOCTI TEKTOHIYHUX 1 MiHEPaJIOTITHIX
JOCJTII2KEHD .

PospaxoBany 06’eMHY MOJIeb (3 JIONOMOIOIO MAKeTa [IPOrPAMHOIO 3abe3leveHHs] TPUBU-
MipHOT'O MOJETIOBAHHS HU3LKOYACTOTHUX €JIeKTPOMATHITHUX OB, BHKOPUCTOBYBAHOI'O B METO-
Jax Marairoresypuasoro 3ouayBanns (MT3) ra marnitosapianiiinoro npodimosannst (MBII) —
Mtd3fwd [1]) posmozisy TUTOMOrO €JIeKTPUYHOIO OMOPY B 3eMHiil KOpI Ta BEPXHIX Iapax Bepx-
ubol ManTii [urynscekoro merabioka (II'M) Vkpaiucekoro mura (YIII) npexcrasieno y surisiii
FOPU30HTAJIBHUX 3Pi3iB HA PI3HUX IVIMOMHAX.

Meroauka 1mo0ym0Br MOJEIell BpaxoBy€e 3HAYHI BILIMBU Ha €JIEKTPOMATHITHI ITapaMeTpu He-
OJIHOPIJIHOTO PO3IMOJILy 1HTerpaiabHOl ejieKTpornposianocti (S) npunosepxuesoro mapy. Llent-
paJibHA YACTHHA MOJIEJ XapaKTEePU3YETbCS HU3bKUMU 3HAYEHHSIME Ta BEJIUKOK MIiHJIUBICTIO S
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Puc. 1. Pozmoain anomadniit enekrponposigaocti 3D mozmeni laryascbkoro merabisioka:

Hapamempu aromaniti: a — p = 10 Om - M ma riubunax g0 50-100 m; 6 — p = 50-100 Om - M Ha raubuHax Bif,
100 m mo 1-2,5 kM [I — ouikysani; 2 — niiicHi|.

Ymoeni nosnauenns (Tyt i Ha puc. 2 i 3): TekToniune paiionyBannsa larynscokoro merabiaoka YIII (O. B. T'inros,
2005, 568 c.).

Kpyuni perionanbhi crpykrypu (nmudpu B Kpyzkkax): | — mixkperionansnuii mos Xepcon — Cmounencsk (ocboBa
sinis), II — Tomosaniscpka mosna 30ma, 111 — Iarynenpko-Kpusopispka mosHa 30Ha.

3onu possomis (mudpu B kBaaparax): 1 — Tanpuisebka; 2 — [epsomaiichka; 3 — 3BeHMrOpoICHKO-BpaTchka,;
4 — Kiposorpajceka; 5 — Cyb6orchrko-MommopuncbKa; 6 — 3axinnoinrymenbka; 7 — Kpusopisbko-KpemeHdy1pKa;
8 — Cwmingancoka; 9 — Bobpunenpka.

Kopcyub-HoBomupropoacbkuil miryTon: macuBu panakiBinonibnux rpanitis: A1 — Kopcynb-llleBuenkiscbkuii,
Ay — HlnonsHceKuit; MacuBu rabpo-aHOpTO3UTIB: & — Mexupivencokuit, 6 — [oponumiencekuii, B — CMminsHChb-
kuit, r — Pycbkononsacekuit, 1 — HoBoMmupropoacbkuit.

b — HoBoykpalucekuit MacuB TpaxiTOITHUX rpaHiTiB.

Oxpewmi MacuBu rpasiToinis (mosHadeHo xpecrukamu): 1 — Borycnascekuit, 2 — Ymanceknii, 3 — Illesuenkises-
knit, 4 — Jlunuasekuit, 5 — Bozsuecencvknit, 6 — Yurupumuceknit, 7 — KipoBorpaacsko-bBobpunenpkuit, 8 —
Honuucbkmit

Bijg 5 mo 100 Cm. Ha miBHOYI Moiesii criocTepiraeThCst BeJIMKa HMOTYXKHICTh OCAIKIB 1 TOMY 3HAYEH-
ust S nocsiratrotb 400 Cum. Ha miaennomy cxuii VI makcumasibHi 3HaU€HHs S HE EPEBUIILYIOTD
500 Cm. Posnomiz cymapHOI M0310BKHBOI IPOBIIHOCTI MEPIITOro MPOBIIHONO IIapy PO3IJISIAETH-
cs K ampiopHi JaHi.

Ha doni Takoro “nHopmajibHOr0” po3mOIiay MOBepxXHEBUX BinkaamiB y ['0/10BaHIBCHKIi TTOBHI
soni (I'II3) BusiBieHo JBi aHOMAJIl 3 CyOIIMPOTHOIO OPIEHTAINEI B MPOCTOPI y caMiil BepxHiii
yacTunu po3pisy (noryzxkuicrs (H) i3 3emuol moBepxsi 10 50-100 M; p = 10 Om - Mm): nepia — 3a-
rajgbHUM po3mipom 5—10 kM Ha 70 kM Mixk JIucsiaebkuM Ta Arpancekum 6mokamu I'III3; npyra —
zarajibHuM po3mipom 5-20 kM Ha 140 kM, sika MoxKe OyTH MiBJIECHHO-3aXiJHUM ITPOIOBYKEHHSIM
Cy660rchKo-MomopuHcbKol cyOrmmporHol 308U possomis (3P) 3a cucremoro cyGImIMpPOTHUX HPO-
BijHuKiB (a Ha puc. 1). OcranHst 106pe y3ro/Ky€EThCsl 3 BUCOKOIIPOBIIHUMU AHOMAJIIsIME B PAOH]
€muiiBcbkoi Ta 3Benuropojicbko-Bparcekol (Ilimanobpinceskol) rmbuanx 3P Ha 3axoi Moseni
Kiposorpajsckoro pyanoro paiiony (KPP).
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[isnennime miei crpykTypu (mizk 48°00° ta 48°40" mH.11.) 3a/J0BOJILHUTH €KCIIEPHMEHTAb-
Huit pesysbrar MT3 Brasioch 3aBJisiku crucTeMi MPOBIHUKIB Y BUTVISI TPHOX MapaJiejibHuX 00’-
ekTiB cyOMepuioHasibHOro npoctsirants (3asroBmiku (d) 10-15 kwm, saBmosxkku (1) 30-70 K,
p =10 Om- ™ 3 mosepxui 10 50-100 M), siki He 10B’si3aHi MiK 06010 rasbBanigao. [TpocropoBo
BOHU 30irarorhest 3 vactuHamu 3P: €vumitiecekoi, [lepsomaiicbkol Ta 3BeHUTOPOICHKO-BpaTchKol,
Baximaoinrysenskol Ta Kpusopizbko-Kpemenuaybkol.

Y niBzenniit wacruni momesi '3 (Big 48°00" nm. II.) JIOCTOBIPHO miibpani TiMIbKU J1Ba
cyOMepuIioHaIbHAX TIPOBIIHUKA: MEPIIUil po3TarmoBaHuil maji Ha cxixg 1mono TanasHiBebKol 3P
(h = 0 k™, e h — Bepxust Kpomka, H = <50-100 M, d = 5 g™, [ = 45 kM, p = 10 Om - Mm);
napyruii 36iraerbest 3 wacrunoo [Tepsomaiicbkol 3P (h = 0 kv, H = <50-100 M, d = 15 Ku,
I =40 g™, p = 10 Om - M), sAKMii, MOXKJIMBO, IaJIbBAHIYHO OB si3aHUN 3 HPOBIIHUM 00 €KTOM,
Oys10 BUSIBJIEHO JaJii Ha mmiBHIY y310BxK I[lepBomaiicbkol 3P.

MopnesibHi pO3paxXyHKH JO3BOJIMJIN BUSIBUTU KLIbKA THUIIB OPI€HTAIN] aHOMAJIN eJIeKTPOIPO-
BigHOCTI — CyOImumpoTHy Ta cyOMepHUIiOHAIbHY, IO BiIIIOBIMAIOTHL MOBEPXHEBUM Ta TJIMOMHHUM
aHOMAJISIM €JIEKTPOIIPOBLJIHOCTI, K1 3aKJIaJIEHO B TPUBUMIPHY MO/IEJIb.

Y mexkax KPP [2] ta '3 (qus. 6 Ha puc. 1) BuaiaseTbes posrajyzKeHa Mepexka IPOBLIHUKIB
3 Hu3bkuM p = 50 Om - M Big 100 M 70 2,5 kM, gKi npuypodeHi 10 okpemux dactud 3P: 3se-
Huropojsicbko-bparcekoi, Cybborcbro-Moropuncskoi, Cwmissinebkol, JlemekiBebkol, KoHKCBKOT,
€munisebkol, TanbriBehKOI, IlepBomaiicbkol Ta KipoBorpaachKoi.

SaxigHa Ta cxigHa cyOMEpHUIiOHAIBHI CTPYKTYPH BUCOKOI ejieKTporposigHocti momeni KPP
30irajorbest 3a npocraranagM 3 Ilepsomaiichbkoro, 3Benuropojacbko-bparcokoio Ta Kiposorpa,-
cokoto 3P. IliBHiuna cyOmmporHa aHOMajbHA CTPYKTypa 36iraetbest i3 Cminsguchkoo 3P. Ilis-
JIEHHIIIIe BUSIBJIEHO CTPYKTYPY CKJIaIHOI KOHMIrypariil, 1o crocrepiraerbes Bijg €mmtisebkoi 3P
yaaoexk Hepyb6aiscbko-JlozoBarcekoi j0 IlerrpasnbpHokipoBorpasicekoi 3P. Iina cepis mposij-
HUX 00’€KTiB PI3HOTO IPOCTSITAHHSI MPUYPOYEHa JI0 3WIeHyBaHHsI 3BEHUTIOPOJICHKO-Bparchkol i
Kiposorpascekoi 3P.

Y reoenekrpuuniii mogemi '3 migibpano B 0oCHOBHOMY CyOMepHIiOHAIbHI TPOBIIHUKH, STKi
[IPOCTOPOBO 30irafoThbcs 3 pizHUMHU dactTuHamu 3P Ta rajpBaHivHO MOB’si3aHi B OJUH JIAHITIOT
(3 miBHo4i Ha niBgens): TanbHiBebKa, ocboBa dacTuHa 1113, a nasi IlepBomaiicbka (d = 10 kM)
1o BcroMmy 11 mpoctsaranuio. | Tigpku Ha rpanuri 3 Bigkpuroio dyactunoio ¥ 111 anomaJtis 3 siniii-
HOT (DOPMU TIEPETBOPIOETHCS Y CUCTEMY TajbBaHIYHO OB 3aHUX 00’€KTiB CyOMepHIi0HAJILHOTO
upoctsiraaist (d = 5 kM, [ = 10-30 KM), 10 HPOSIBUJIKCS B 30HI 34jleHyBaHHsI [lepBoMaiichKoI,
€muniBcbkol, 3BeHuroposcbko-bparcekoi 3P. Barajom 1st aHomadiis 106pe noennyerhes 3 3D
mozesuio KPP [2, 3.

Ha miBmmi mrammera '3 kinbka anHoMaiii MaioTh OpI€HTAII0 3 MIBHIYHOIO 3aXO[Iy Ha
niBjeHHuil cxiz, nounHaThCst Ha neperuni TasbHiBebKOro 3 Bpagiisebkum (H = 1 km) Ta I'Bos-
naBcbkuM (H = 2,5 KM) pO3JIOMaMU, B3JIOBXK SIKHX 1 IIPOSIBJISIETHCSI BIHCOKA €JIEKTPOIIPOBLIHICTD
(h =100 M, d = 10-15 xM, | = <120 k™, p = 10 Om-m). Ilapamerpu nux anomasiii Harenep
noTpedyITh YTOYHEHHS.

Ha nux mmbuHax NpoOJOBXKYIOTH crocrepirarucst i nposigauku (d = 15 km, p =
= 10 Om- ™) 3axignoinryiernpkol 3P (mixk Hurupuncbkum Ta JIoJIMHCHKUM MacuBaMy T'DaHi-
roinis) ra Kpusosopisbko-Kpemenuynpkoi 3P Iurysernsko-Kpusopizbkol mosHol 3ouu (IKII3)
(muB. puc. 1).

[TpumiTHOO OCOG/UBicTIO Ha TaMOuHI Big 5 10 20 kM € crpykrypa (p = 10 OMm-M) 3 pos-
Mipamu 9 - 45 KMQ, 10 po3TallloBaHa y IeHTpasbHiil yacTuni HoBoykpainchkoro macuBy (a Ha
puc. 2).
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Puc. 2. Pozmozin anomasniit exekrponposinaocTi B 3emuiit kopi 3D mozmesi Iurynbcpkoro merabioka.
IHapamempu aromanit: a — p = 10 Om- M Ha rmbunax 10-20 kM (1), 5-20 kM (2), 15-30 kM (3); 6 — p =
=10 0Om M (1); p=50 Om- M (2) Ha rmbunax 20-25 kM

Ha nisroui IKII3 mixk Kpusopisbko-Kpemenuynpkoro i 3axignoinrysnenskono 3P [4] mokasb-
Hi 00’ekTH 3assraioTh B inTepBayi rmbun Bix 10 mo 20 kv 3 p = 1-30 Om-M (nuB. a Ha
puc. 2). Bonu € naue npojosxentsim Cy66orcbro-Mormopuncebkol Ta CMIISHCBKOT CyBIUPOTHIX
30H.

Ha nieani Big I'M Kiposorpajceka anomaris (b = 10 kM, H = 10 &M, p = 10 Om - M)
BUJIISIETHCA Y BUIJISI CKJIAIHOL CyOIMPOTHOI 30HU, KA BXKE 3HAXOJIUTHCs B Mexkax [IpuaopHo-
MOPCHKOI 3anauan. Haiibiibin esiekrporipoBifgai yactuan 3 p = 5 OM - M PO3MIIIYIOTbCS B 00J1aC-
1i Ilepsomaiicekoi Ta Kpupopisbko-Kpemenuyibkol 3P. dkmio B kopponax YIII Ilepsomaiicbka
30HA BIJIITOBi/Ia€ MPOBIHUKY 3 MOBEPXHI, TO B MezKax [IpmraopHOMOPCHKOT 3ana/ImHN BOHA XapaK-
TEPU3YETHCA BUCOKOIO €JIEKTPOIPOBIAHICTIO TibKu 3 raubwa 10 K.

B imrepBasi rubua 3 10-15 km g0 20-30 kM y momeni '3 saknameno Kijbka obJracreit
BHUCOKOI €JIeKTpOIpOBiaHocT (JuB. ¢ Ha puc. 2): Ha niBaoul B ocbosiil yactuui I'II3 Ta Ilep-
Bomaiicekol 3P; ma niBnai [lepBomaiicbkol 3P Ta Ha niBaui B 30HI TajabHIBCBKOTO po3jioMy Ta
HOro HafO/IMKIOro OTOYEHHS.

B iarepBasti riunbun 20-25 KM pO3MOIii 3HAUYEHD p 30iraeThcs 3 nHapaMeTpaMu PErioHaJIBHOL
Kiposorpa/cekol anomanil (rino miamerpom ~230 kM [4]). Bona dikcyerbest Tinbku y BuUrsii
JIBOX KOHTYPiB: BHYyTpIltHBOr0 3 p = 10 Om - M Ta 30BHimHBOrO 3 p = 50 OMm - M. [lepexin Bij 30B-
HIIITHBOTO JI0 BHYTPIIIHBOIO KOHTYPY Hpuypoderuit 10 KipoBorpaachbKoro riimbuHHOTO PO3JIOMY
MPAKTUIHO 110 BCiit moBxkuHi y rpanunsx Y1, Bukmouenusy e Cyb6orcsko-Mormmopruacbka 3P,
Y30BXK SIKOI BiJirajy>KyeTbest 11 cyOrmmporsa yactuaa. CyOIrmupoTHi rpaHuIll IPoBiIHOT CTPYKTY-
pu npuypoueni g0 CwminsiHebkol (Ha niBnodi), Cy66orcbko-Momopuneskol, Jlesexisebkol, Tiio-
nisebkol, HoBokocrsinTuniBebkol 1 Map’iBebkol 30H (auB. 6 Ha puc. 2).

Baxiguuii kopaon Kiposorpajcskoi anomaiii (h = 20-25 km, p = 10-50 Om - M) po3ramioBa-
HUIl B 30HI JaBHBOrO 1iBa XepcoH — CMosieHchK, a B inTepBasi h = 25-30 kM, p = 50 Om- M
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Puc. 3. Pozmoain anomasiit eekTponpoBinHOCcTi B 3eMHiit Kopi Ta BepxHiit manTil 3D mozeni laryabcpkoro mera-
6JI0KA.

Hapamempu arnomaniti: a — p = 10 Om- ™ ma rmmbunax 25-30 km (1); 6 — p = 10 Om - M #a rmbuaax 50—
120 kM (1)

Bianosinae KipoBorpajachbkoMy IIMOMHHOMY PO3JIOMY, CaMa K aHOMAaJlisl OXOILIIOE TEPUTOPIIO,
mo Bkiaouae [KIII3.

Perionanpua KipoBorpaachbka aHoMaJIist 9iTKO BUsIBUJIACS B iHTepBaJi ranbuH 25-30 KM i 8-
Jisie cODOI0 BUTSITHYTY 3 TiBJIHs HA [MIBHIY-IIIBHIYHMIL CXiJ CTPYKTYPY i3 IPOCTOPOBUMHE PO3MipaMu
Bij 50 110 KIJIBKOX COTE€Hb KLIOMETpIB 1 TijibKu Ha migni Y111 3MmiHI0€ cBOE npocTsranns: Ha CyO-
muporHe y31n08Kk Konkebkol 3P (a na puc. 3).

[cHyBaHHS KiIJIBKOX JIOKAJBHUX ITPOBITHUX BEPXHBOMAHTIHHUX HEOJHOPITHOCTEN MOXKHA ITPH-
nyctutu B inTepsasti rmbun 50-120 xkm: y 3omi neperuny Kiposorpagcskoi ta Cy66orcnro-Mo-
mopuHchbKol 3P; y3moB:k TpancekTa XepcoH — CmosieHCHK. 3 OiIbIIOI0 BIEBHEHICTIO IIPHILYC-
KaTUMEMO ICHYBAHHs MAHTIHHOIO MpOBiAHWMKaA y miBmenniit gactuui KPP. Horo niBmiuna rpa-
HUIS TOBUHHA MPOXOJAUTHU IiBJIEHHIIIE 47°20" nm.m. Ha cxin Bix 32° cx. . BOHA JOXOIUTH 10
47°40" m. . (muB. 6 Ha puc. 3). MakcumaJibHe TIOIIMPEHHsI Ha IIBHIY CIIOCTEPIra€ThCsl B3I0BK
Kiposorpajcekoi anomastii, B 30HI ruOMHHUX PoO3JoMiB — 3axijgHoiHrysenbkoro ta Kiposo-
rpajicbkoro [5].

Taxkum guHOM, HoAaTKoBe BUKOopucTanis meromay MT3 majo 3Mory yTOYHUTH MOJEIb 36MHOL
KopH, 1o 6yia mobymoBana Tutbku 3a ganumu MBII. Ile mosicHIOETBCSI pi3HUME 3aJ1€2KHOCTSI-
mu posnominy immnenancie (MT3) ra ingykuiitanx napamerpis (MBII) Big rimbunu 3assiransst
nposigaukiB. fAxkmo B MT3 mmbuna 3asiraHHs IPOBIIHOIO MIAPY BU3HAYAETHCS 3aTyXAHHIM
€JIEKTPOMATHITHOIO TOJIsT 3aJiesKHO Bix mepiomy, To B MBII rubuna 3assranis BH3HAYIAETH-
cs npocropoBuM rpagienrom MBII. KombGinamiss mux MeToaiB J03BOJISE OLIbII TOYHO 3aBIIKH
CIIOCTEPEXKYBAHUM E€KCIIEPUMEHTAJILHAM JAHUM TIOOYIyBaTH MOJE/b PO3IOILLY TUTOMOTO OIOPY
B paMKaX TPUBHMIPHOTO CepeI0BUIIA.
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T. K. Bypaxosuu, A. H. Kymuaup, B. 1. Illupkos

I'nmy6bunHoe cTpoenne WHrysibckoro meradJjoka mo JaHHBIM
reodJIEKTPUYECKNX UCCJIEOBAHUN

Ha ocnose anasusda u uHmepnpemayul IKCNEPUMEHMANOHBIT OAGHHBLT MAZHUMOMEAAYDUYECKO20
30HOUPOBAHUA U MAZHUMOBAPUALUOHHO20 NPOPUAUPOSAHUL € MOMOWDIO NAKEME NPOLPAMMHOZ0
obecnevenus mpexmeprozo MoJeAUPOSAHUL HUKOUWACTNOMMHHLL IACKMPOMAZHUMHBLE NOAET GbLAG-
AEHO CEPUI NPOBOIHUKOE 0m noseprHocmu 00 2ayburn 2500 m, a maxoce om § do 30 xm u om 50 do
120 xMm npeumywecmeenHo 8 UeHmpasoHoll wacmu Hreysvckozo me2aba0ka, a maksice 6 npedesar
Tonosaresckoti woeHot 30HvL. AHOMAAUAMU FINEKTNPONPOBOIHOCTNY TAPAKMEPUSYIOMCSH 0TOICALHBIE
yacmu Emunrosckot, Ilepsomatickoti, 3eenuzopodcko-Bpamckot u Kuposozpadckoti 30n pa3aomos.

T. K. Burakhovych, A. M. Kushnir, B.I. Shyrkov

Deep structure of the Ingul megablock according to geoelectric
researches

On the basis of the magnetotelluric sounding and the magnetovariation profiling experimental data
the analysis and interpretation using the software system of three-dimensional modeling of the low-
frequency electromagnetic field, a series of the electric conductors from the surface to the depths of
2500 m, and from 5 to 30 km and from 50 to 120 km is revealed mainly in the central part of the
Ingul megablock and within the Golovanivsk suture zone. The conductivity anomalies characterize
separate parts of the Yemylivska, Pervomayska, and Zvenigorodsko-Bratska and Kirovogradska fault
zones.
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