Maea7. OBONTOHCKUA KPATEP KAK NOTEHUWANBHAS
HEDTEFABOHOCHA! MMNAKTHAS CTPYKTYPA

Oﬁono:-icxaq MMMaKTHaA CYPYKTYpa pacnonoxeHa B KpaeBsoi ceBepo-BOCTOMHOM YacTu Yipa-
MHCKOro WwuTa B 061aCTi NOrpyXeHns ero nosepxHocTy B [Henposcko-LoHeukyio snagu-
Hy. [10 aHanorum ¢ HeTErasoHOCHbLIMM UMNAKTHLIMMU CTPYKTYPaMM 6acCeiHoB Arapnapko wn Yun-
ncToH B CesepHoii AMepuke, UMEHHO NONOXEHUe KpaTepa B HedTerasoHOCHOM PErMoHe Nos-
BONIAET PACCMATPUBATL €ro Kak BePOATHYIO HeTerasoHOCHYI0 CTPYKTYPY.

Brepseie cooTeeTcTyOwan OGONOHCKOMY KpaTepy BNaauHa B rOBEPXHOCTH Kpuctannu-
HeCKux Nopoa QyHaameHTa AMaMeTpoM 0kono 17 km Guina yctaHosneHa B 1947 1. M. B. YUpBUH-
CKOW Ha OCHOBaHWW SAEKTPOopassefoyHbix pabot. B 1954 rogy Ha OCHOBAHWU rPaBUTaLUOHHbLIX
nccrieaoBaHuii napameTpsl BaavHe! Buiin noaTeepxaeHs! C. 9. LepelueBckon (Banstep, Pa-
betko, 1977). Ha ocHoBaHwK cxoacTea reodusuyeckux Nonei sToi CTPYKTYpPb! € reodusnyec-
KM OCOBEHHOCTAMIM BONTHILLICKOW AENPECCUU C NPOMBILIEHHLIMY 3aneXaMu FOpPHOYUX CnaH-
Ues, € Lenbio nx nomckos B OGONOHCKOM CTpYKType B. U. BaHaeHko 6binv npobypeHsl ase rny-
Bokue cksaxuHbt. Mog, TONWENR 0cag04HbIX NOpos, paspes KOTOPLIX XapakTepeH ANA BCero aaH-
HOro pervioHa, BbiNK BCKPLITH BReKk4un KpUCTANnIMYECKUX U 0CaA04HBIX nopoAa u tydponogobHele
nopoAap!, Ha OCHOBaHKUM 4ero CTPYKTypa Obiia oxapakTepru3oBaHa Kak npoaykT BYKaHUYECKON U
TEKTOHUYECKO akTUBHOCTY (YnpBuHCKaa u Ap., 1968). AuarHoctvka BonThilCKOR BraamHb kak
MMMNaKTHOW CTPYKTYPbI MO3BONMNA Npegnonarats 1 ans O60A0OHCKOI CTPYKTYPbLl €8 UMNakTHoe
npoucxoxaexHue (Macaiituc, 1975; IOpk u ap., 1975). B casau ¢ atum B. J1. Macaiitucom v co-
asTopamu (1976) u A. A. Banstepom u coastopamu (1977) Geiio NpoBeAeHo U3ydeHue kepHa
CKBaXWH, B NOPOAax KOTOPOro Gbinu yCTaHOBAEHB! MPUSHAKKU YABPHOT0 METaMOpPdhU3mMa U, Tem
CambiM, flOka3aHo ygapHoe npouncxoxaerme OG0NOHCKON CTPYKTYPHI.

OBonoHckas uMnakTHan CTPYKTypa pacronoxeHa Ha nesobepexbe JHenpa Ha Bopopasae-
ne pex Cynbi 1 Xopona 86anan oT Kpemeruyrekoro BoaoxpaHunuiia. KoopauHaTsl LeHTpa Kpa-
Tepa: 49°33 ¢. w. u 32°56" B. 4. Hassarue cTpykTypa Nonyumuna rno umexu cena O6onoHb, pac-
NONOXEHHOro Ha TEPPUTOPMK KpaTepa. PaitoH xapaKkTepusyeTca PaBHUHHLIM Gnabo pacyieHeH-
HeiM penbedom. B cBasu ¢ Tem, 4To KpaTep norpebeH noa MOLWHOMA TONLIEH Me30KaitHO30MCKIX
OTNOXEHWIA, OH He BbipaxeH B MOP}ONOruM NOBEPXHOCTY, i CTPYKTYPa He Aelundpupyercs Ha
KOCMMYECKUX 1 a3pPOTOCHUMKAX.

CornacHo napameTpam OTPWUULATENLHOW rPaBUTALMOHHON aHOManiiu, nony4yeHusim B. M.
Menowenko, B, A. Fanbs4eHKO U APYruMU uccneaosatensmm, pasmepsl O60N0HCKOM CTRYKTYpb!
cocTaBAsioT okono 19—20 kM B WMPOTHOM HanpasneHuu u 16—17 km 8 MepuanoHanLHOM, B
CBA3K C YEeM ee AMaMeTp Mo Bany MOXET BbiTh NPUHAT pasHsiM 0kono 18 kM. B ueHTpansHoi yac-
T CTPYKTYpb! yCTaHOBNEHO cnaboe NoBLILeHUe 3HaYeHN rpaBUTaLMOHHOIO NONst AUaMeTPOM
OKOMO 4 KM, COOTBETCTBYIOLIEE UEHTPaNbHOMY MOAHATHIO KpaTepa. Heo6XoamMo OTMETIUTL, YTO
B 3EMHBIX UMNaKTHBIX CTPYKTYpax aMamMeTpom ot 3—5 kM 40 30 KM 1 Bhile 0Ba3aTeNbHLIM 3Me-
MEHTOM CTPOEHVA UX MCTUHHOIO AHa AIBNAETCA LeHTPanbHOe MOAHATUE WK LeHTpansHas rop-
ka, npeacrasnsiiowias coboil CTPYKTYPHOE NOAHATUE NOPOL OCHOBAHWA {l'ypos, Nyposa, 1991;
Menow, 1994; French, 1998; Grieve and Robertson, 1979). Hanbonee HU3KME 3HAYEHWMA rpaBu-
TalMOHHOrO NonA aHoManuK 06pPasyioT konbLeoGpasHyio 30Hy AnameTpoM okono 10 KM BOKDYr
UEHTRANLHOTO NOAHATUS, COOTBETCTBYIOLLYIO KONLLUEBOMY TPOrY CTRYKTYPhI C MakCUMAabHOM
MOLLHOCTBIO PA3yNNOTHEHHbLIX NOPOA B BUAE annoreHHbix 6pekunii. Kpatep okpyxeH KonbLeos-
PAZHOW CUCTEMOW MONOXUTENbHBIX aHOMaNNiA, PUKCUPYIOLLIMX CTPYKTYPHOE NOAHATUE NNOTHLIX
nopofi OCHOBaHWA Ha ero Bany.

OBGonoHckas uMnakTHa CTPYKTYpa NepekpbiTa MOLLHOM TONLLEH Me30KaiHO30MCKIMX OTNOXE-
HuiA. Mo ycnosuam saneranus NoAOLWBL! 0CAA04HOI TOMLLM NEPeKPLIBAIOLLErO KOMNIEKSa, ycra-
HOBNEHHbBIM MO NONOXEeHUIO ropM30oHTa Bpekyuin BLIBPOCOB BOKPYr KpaTepa, onpeaeneHsl rybu-
K& 3aneraHns O0yAapHOi NOBEPXHOCTU U MOLWHOCTb OCAA0YHLIX MOPOA Yexna Ha NoBepx-
HOCTU KpUCTanu4eckoro gyHpaMeHTa Ao obpasoBaHus UMNAKTHOW CTPYKTYpbl. Mo AaHHbLIM
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A. C. BoiiHosckoro u J1. M. WaraH, B ckeaxkunre 36/3, pacnonoxeHHon B 9,6 KM K I0r0-BOGTOKY
OT UeHTpa KpaTepa BONM3M OT BHELUHErrO NOAHOXLA €ro Bana, NoBePXHOCTb KPUCTANNHMHECKMX
nopop, 3aneraet Ha rmybuHe 438 M, K rnybuHa aoyaapHoi noBepxHocTH cocTaenseT 300 m. B
ckeaxwuHe 663, pacrnofioXeHHOW B 21 KM K BOCTOKY — CEBEPO-BOCTOKY OT LLeHTPa CTPYKTYPbI, No-
BEPXHOCTb KpUCTanin4eckoro dyHgameHTa norpyxeda Ha 1135 m, a goynapHas NoBepxHoOCTh
3aneraeT Ha mybuHe 470 M. Mo nony4YeHHLIM OaHHLIM, ryBuHA NoBepXHOCTU dyHOaMEHTa B
aToM paioHe ysennumsaeTca oT 430—450 m y 10ro-3ananHoro Kpasi CTPYKTypbl 10 800—850 My
CEeBEepPO-BOCTOYHOrO Kpas. MuHMMaNbHaa MOWHOCTL NOPOoL 0CaA04YHOro Yexna K MOMeHTY yaa-
pa cocrasnsna 150 M Ha ioro-zanagie v yeeauunuBanachk 10 HECKONbKUX COTEH METPOB BBAU3U OT
CEBEPHOI0 — CEBEPO-BOCTOMHOIO KPas CTPYKTYPbI.

BHyTpeHHee cTpoeHue MMNakTHO! CTPYKTYPb! (puc. 2.28, a) U3y4eHo No KEPHY ABYX CKBaXWH,
npoByperHeix nop, pykosoacTeom B. M. BanaeHko K 3anagy n ceBepo-3anagy OT ee UeHTpa.

CksaxwmHa 5302 npobypeHa Ha paccToRHUM OKONO 4 KM K 3anafy OT LleHTpa CTRYKTYDbLI B rpeae-
Nnax KoNbUEBOoro Tpora ¢ MakCuMasnbHOW MOLWHOCTbIO Opek4nii n 3108UTOB (pyc. 2.28, a, 0). B uxtep-
sane or 3abos Ha 1033 M Ao rMybuHbl 964 M ckBaXXMHA BCKPLINA TOMWY annoreHHLIX IUMTUYeCKIX
OpekHMiA 1 IBUTOB. HNXHIO 4acTk paspesa cnaralT 061I0MOUHbIE 1 MbIBOBLIE BPEKYUA C MaNo-
MOLLIHBIMI MPOCNOAMK 3ICBUTOB B MHTepBanax 1004—1005, 1017 n 1028 m, B cocTaBe KOTOPbIX CO-
OepXaHue cTexkon nnaenexust konebnetcs oT S 4o 15%. OB6AoMO4YHLIN MaTepuan NpeacTaBneH M-
6amut 1 0BIOMKaMK MHENCOB, MPaHNUTOMHEACOB WU MPaHUTOB NPU NOAYMHEHHOM PasBUTUK KpUCTan-
NUYECKMX CRAHLEB M MENKuX oBNoMKoB ocano4Hbix nopoa. Mopoasl U MUHepans B Gpexksusax co-
AepxaT MHOMOYUCHEHHbLIE NPU3Hak yoapHoro metamopdiuama. MNetporpadurdecknii GoOCTas nopos
MULLIEHW KpaTepa onpegeneH rno oTHOCUTENbHOMY COASmKaHno ODNOMKOB pasnuyHbIX TUMNOB No-
popa B Gpekunsax 1 J0BUTaX, NPUYEM NPU NOACHETE YYUTHIBANMCH 0ONOMKM AnameTpom oT 1 om 1 Go-
nee. Mo 9TM AaHHbLIM, COCTaB NoPOL KPUCTANIMYECKOr0 OCHOBaHWA B MULLIGHK KpaTepa cocTaBns-
eT (06beMHble NPOLEHTLI): THeCkl, MPaHUTorHerchl rpaHaT-6uoturosble U BuotuToBble — 65,3,
rpaHuThbl, THERCOr paHThl BruoTUToBble — 13,6, rpaHnTLl NeKoKpaToBbie U NermMaTongHble — 14,1,
KpucTannuyeckue cnadubl — 7,1%. Kpome Toro, B coctase Bpekuum HabnoaaioTes eauHuyHble 06-
NOMKM OCAN04HBIX NOPOL, B TOM YUCTE CINAHLEB U M3BECTHAKOB. Takim 0b6pasom, npeobnanaouim-
MU N0 COCTaRy NopoaamMi MALLEHW ABARIOTCH rpaHaT-GUuoTUTOBKIE MHeMCh U rpannTorHeicel. Mpe-
UMYLLIECTBEHHOE pacnpocTpaHeHue KpynHoobnoMovHbIX 1 rbIBOBLIX Bpekyuid B HUKHER YacTh pas-
pe3a CKBEXKMUHBLI MOXET CNYXUTL CBIROETENLCTBOM BAM30CTY 3TUX NOPOL K KOHTAKTY C NOACTMAaK-
LWMMUK BYTUTEHHBIMK Bpek4MAMU OCHOBAHUA KpaTepa. SI0BUTOBbLIE Bpekini ¢ COAEPXaHUEM HacTuL]
ctekon nnaenenma ac 15—20% saneraioT B WHTepsBane ot 964 go 975 M, saseplwan paspes
coBCTBEHHO MMIMAKTHBIX MOPO/, B Kpatepe. B cocTase 310BUTOB NpeobnanaioT oBnoMky KpucTaniuv-
4ECKMX MOPO/, MULLIEHW, MPUYEM UX OTHOCUTENbHLIY COCTaB HE OTNINYAeTCA OT cocTaBa 0b/10MO4HO-
ro Marepwnana us Huxenexawmx Spek4nin. Ctekna nnasnedus HabnoaaoTes 8 Buge 0610MKoB He-
NpasuibHOK PoOpPMb! pasMepomM 0T MUINMMETPOB 40 2—3 cM. Hanbonee KpynHolii 06/10MOK 4EBUT-
PUOKLMPOBAHHOIC CTEKNA G BKIIOHEHWSMM MOPOA U MUHEPAN0E HaxoouTca Ha rybuHe 965 M.

Ha noepxHOCTU annorerHbix Bpexk4uii 1 2310BUTOB UMHTEpBRane 964—746 M 3aneraeTt Bech-
Ma cBoeoBpasHas ToLLAa 0CaRoUHbIX MOPOoa, NPEACTaBNeHHbIX NECHAHUCTEIMKW BPEKYUAMU C OT-
AeNbHbIMY TOPU3cHTaMu 06AOMOYHOrO MaTepUana. JTa ToNwa MHTEpPNpPeTUPYecH Kak npoaykrt
OTNOXEHUA BO3BPALLIEHHON BONHbI LyHaMu. HbKHIOW YacTh ee pazpesa B uHTepsane ot 964 po
908 MeTpoB cnaraeT ropM30oHT PA3HO3EPHUCTLIX NECYaHMKOB ¢ NPMMECHI0 0BN1OMKOB KpucTan-
nu4eckmx 1 o6noMoYHbIX NOpod. HenocpeacTseHHo Ha NMOBEPXHOCTY 3I0BUTOB B MHTEpPBane ot
964 no 948 M BCKpPbIThl cnabo CUEMEHTUPOBAaHHLIE NECKW M MECYAaHWMKK C BKIIO4YEHUsMU 0Bnom-
KOB KpUCTaN/IM4ECKUX NOpo M MMNakTHLIX Dpek4uid, KoTopbie 0BunbHbl Ha 855 M. NcammuToBas
(pakuma NpeacTasneHa HeokaTaHHbBIMKW 3epHaMU KBAPUA, NONEBLIX LWUNATOB, n3peaka buotura n
rpaHata. B pepkux 3epHax ksapua HabnioAaldTCA CUCTEMbI NNAHAPHLIX 3NeMeHTOoB. LleMeHT
NeCcYaHWKOB MWHUCTBIN, aneBpuTo-NenuToBbii U KapBoHAaTHLINA,

Beepx no pazpesy TOMNLM NecHYaHVKOB B HUX YBENUYMBAETCH KONWYECTBO OKaTaHHbIX U nony-
okaTaHHbIX 3epeH KBapua v Nofnesbix WnaTtoe. KpoMe 3Tux MUHEPanos, NOCTOAHHO MPUCYT-
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Puc. 2.28. Cxemaruyeckuii paspes OBONOHCKOM MMNAKTHOM CTPYKTYPLl C CeBepo-3anana Ha Kro-BocToK
(a), v paspes no ckeaxuHam 5301 1 5302 3anoNHAOLWEr0 U UMNAKTHOTO KOMM/IEKCOB CTPYKTYPHI (6)

a) 1 — 0CagoYHLIe OTNOXEHWA NEPEKPLIBAIOLLErD KOMMIEKEa, 2 — OTNOMEHUs 3aN0NHAIOWErc KOMNEKCa; 3 — nopogst
UMNaKTHOTO KOMMNeKca; 4 — A0YAapHLIE OCAA0YHEIE OTIOKEHWA MUWIEHW KpaTepa; 5 — Nopogkl KPUGTANAMNECKOro
dyHpamenTa

) 1 — IUHLL, MMHACTBIE CNaHUL! 2 — NecYaHnkK; 3 — annoresHsie Gpek4nn; 4 — Nopoabl KpUCTANIMYECKOro OCHOBaHNS

Fig. 2.28. Schematic section of the Obolon impact crater from northwest to southeast (a), and stratigraphic
columns of drill cores 5301 and 5302 of the crater (6)

a} 1 ~ sedimentary deposits of the overlapping complex; 2 — deposits of the crater filling complex; 3 — impact rock com-
plex; 4 — preimpact sediment of the crater target; 5 — crystaliine basement rock

6) 1 — clay, clay shale; 2 — sandstone; 3 — allochthonous breccia; 4 — crystalline basement rock
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CTBYIOT MefiKue 06N10MK KPEMHUCTbIX NMOPOL, MUHUCTLIX CNaHUEs, pexe kapboHaTHbIX Mopoa
XapakTtepHa cnaban cCOpTUPOBKa MaTtepuana no KPynHoGTU M NOCTOAHHOE NPUCYTCTBUE YTO-
L{eHHbIX 0ONOMKOB 1 YaCTUL, NeCTPO OKPaLLEHHbIX MUHUCTBIX Nopoa. B kpoene To/im necyaHy-
KOB 3afneraer cnoi Pa3HO3EPHNCTONQ rpaeenncToro necyaHka ¢ cogepxaHmem B pasnquoﬁ
CTENeHW OKaTaHHOro rpaBuiHOTe MaTtepuana rnecTporo cocraea B konuvectee 30—40%. Mpa-
BUIHBIN MaTepuan COCTOUT U3 KPEMHACTBLIX CMaHLEeB, KPeMHEN, KBapLia, Menkose pHUCTLIX KBap-
LUEBbIX NECYaHUKOB U HEKOTOPBIX APYIvX NOpoa,.

Bolwe B uHTepBane 948—823 m 3aneraet ToNlWa pasHOIEPHUCTLIX NECHAHMKOB C NOCTOSH:
HOW nNpuUMeceld rpasuiiHoro W webHesoro marepuana. B oTaenbHbIX MHTEPBANAX NecHaHWKK
cnabo cueMeHTUPOBaHL! ¥ NePexXoanT 8 Necku. Ha 827 M BOKpPLIT fIPOCNOi rpasenuTo-Bpekumu,
cocrTosiei ua cnabo okaTtaHHbIX M HEOKATAHHbLIX 3epeH KBapLia, NoNeBsiX WNaToB, KPeMHUCTLIX
nopof. LiemeHT Bpekunn anespuTo-NCamMMUTOBLIA, B €70 COCTaBe KPOME KBapua ¥ NoONessix
LWNaTos NOCTORHHO NPUCYTCTBYIGT CIIDANCTLIE MUHEPaSbL.

uTtepsan ot 823 m no 780 M cnaraioT CEpbIE U 3eMEeHOBATO-CEPLIE aNeBpUTO-IMUHUCTHIE M0-
pofkl C NPOCNCAMI CAIOAMCTLIX NECHaHUKOE.

B. . Banpenko n B, U. KOXMMEHKO B IMHWCTLIX NOPOAAX K NEcHaHWKax B uHTepsanax 848,3,
842,59, 833, 829, 810,8 1 806 m crnvcany oTneyaTkyi Xaposbix BOA0POGNEN TpMaca, B TOM Yuche:
Stenochara shaikini S aid., Moslavichara retunda Said., Porochara triassica Gramb,
Lotochara acuta S aid., Cuneatochara acuminata Said., Maslovichara ex.gr. gracialis Said,
Auerbachichara bascuntschakiensis Kis. (onpegenerdus O. M. LibiBynbCkoit), KOTOpbie cBUaE:
TENLCTBYET O PAHHETPUACOBOM BO3PACTE OTNOXEHWUA U MOryT BbiTb Napannenu3oBaHsl ¢ paH-
HETPUACOBLIMK OTNOXEHUAMK Pycckoi nnatdopmel. B oBnoMkax n3BecTHAKOB Ha rnybure 805mM
onpeaeneHa hayHa cpefHero kapboHa.

Paspea BpexkiMeso-necHaHukoBOA TONUM 3aBEPLIABT rOPU3OHT OBNOMOYHBIX U MbIGOBbIX
Bpekunin, cnaraloumx uHtepean 780—746 m (puc. 2.28, 6). Mo BHelHEeMY BUAY 3T MOPOas
BAM3KO HRNOMUHAKT NMTHYECK1E BpekYnKn annoreHHoro KoMrnnekca kparepa. Ornvymem 6pex-
YiiA BTOrO rOpU3oHTa ABNAETCH NolyokaTaHHas GopMa HeKOTOPbLIX 0BNOMKOB KPUCTaNIHECKUX
nopog,. Coctas 06NOMOYHOrO MaTepana: rHewchl, rPaHUTOrHENChI, MENKO3EPHUCTLIE MeaHoK-
paroBbie FPaHUTbl, NEAKOKPaTOBbIE BUOTUTOBLIE FPaHUTLI U KPUCTANAUYECKUE CNaHLbl, NMpUYEM
npeofnagalnT MHTEHCUBHO KaTaknasupoBaHHbie pa3HocTy Nnopod. OB6N0MKN B cocTase Gpekyuin
TECHO NpUTepTbl APYr K APYrYy CO CNOXHOI HOPMOiA KOHTaxKToR. KpyrnHeie 06noMKY nepeceyeHs
BETBALLMMUCH 30HaMu gpobneHus v nepetupakus, Pasmep rmeib B cocTaBe Bpekyuy Hepeako
npessiwaeT 10 cM. BaxHewel ocoGeHHOCTLIO BpeKYniA ABNAETCR NPUCYTCTBUE B MX COCTaBe
yAapHoMeTamopdu3oBaHHbIX MUHEPANOB, B TOM YMCAE KBapLA C NiaHapHbIMK 3NeMeHTamu U
BuoTuTa C NONOCaMU CMATUA W NIaHapHbLIMK aneMeHTamu, EguHuiHele 06/10MKN MBBECTHAKOB ¢
dayHoi cpeaHero kapboxa HabniopaloTes B uHTepsane 773—772 M.

Bbllwe 746 M 3aneraer MOWHaAsA TONWA MOCTKPATEPHBLIX ME30KaMHO30MCKUX OTNOXEHMI,
paspes KoTopbix ByaeT pacCMOTPEH HUXE MOC/e ONMCaHusA paspesa MMMNakTHbIX Nopo/, B CKBa-
xuHe 5301,

Cxksaxura 5301 npobypeHa B 5,5 KM kK CEBEpO-BOCTOKY OT UgHTpa OBONOHCKOR CTPYKTYpS.
B nHTepsane o1 3a6oa ckBaxuHbl Ha 836,7 M 40 823,7 M BCKPLITH PO30OBATO-CEPbLIE U Cepbie
rIoTHbIE BUOTUTOBLIE rpaHUTLI Be3 cnegos yaapHoro metamopduama (puc. 2.28, 6).

Ha rpanuTax B8 uHTepBane 823,7—821 M 3aneraeT puixnan annoreHHas 6pexkynsi, COCTOALLAR
13 06NOMKOB KBapLa, Moneesix WNaTtos, Pexe Menkux 060MKOB rpaHUTOB, NOrPYKEeHHbLIX B Men-
KOZEPHUCTYIO MaTpULLY TOro Xe cocTasa. XapakTepHo paccnoeHuve aepeH Buotuta n uarnbatue
ero M1acTuH B CBA3YIOLLEI Macce MexAy 3epHaMu KBapua 1 noneseix wnartos, Mapeaxa Habnio-
paloTcs gedopmMaumn rnonesbix WNaTos 8 BUae aApobnenun u cnaboro warnbaHns ABOWMHUKOB.

WHTepsan or 821 m go 803 m oBpas3yioT necyaHucTuie DpekYuyu aneBpuTo-NcamMMuTOBON
PasMEpPHOCTH C NOCTOAHHOW NPUMECHIO Menkux oBNOMKOB ocaaouHbIx Nopoa. B nopoaax Hab-
MoQatTeH cneabl NoABOAHO-0MNON3HEBLIX ABNERUIA, NPOABNKIOLLMXCS B 0Opa’oBaHMi CNOXHbI
Nexaumx 1 ONPoKUHYTBIX Cknanok pasmepom ao 8—10 cM. Ha 804—B803 M B 3TUX nopogax pacn-
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POCTPAHEHbLI MHOTOYUCNIEHHBIE OBOMKY U IMbIGLI TEMHO-CEPbIX BPEKIMPOBAHHLIX OPraHOreHHbIX
W3BECTHAKOB C MHO O4UCNIEHHBIMUW OTMIEHATKAMMU MUKPOhAaYHbI.

Buiwe B uHTepsane 803—782 m saneraet ofHopoaHas TOJILLA HEYETKO CNOWUCTLIX aNeBposiv-
TOB U aleBPUTUCTBIX NecHaHnKoB. XapakTepHO NONOXEeHUe CNOUCTOCTU BAONbL OCK KepHa, CBU-
JeTenseTByictee o cyBBepTUKanLHOM UKW HAKNOHHOM 3aneraHum 610Kos nopoa,

Monypbixibie NPECBAHBLIE NONUMUKTOBLIE BpeKYinn charaioT nHTepsan 782—780,5 m, Mopo-
Abl COCTOAT U3 OGNOMKOB rPEHUTOB 1 CRAFAIOLLMX MX MUHEPAN0B NPW NOAYMHEHHOM pacnpocT-
PaHEHUU MenkiX OBOMKOB OpraHOreHHbIX U3BECTHAKOB G MUKPOMaYHO, HekoTopble obnomku
KPUCTAN/IMHECKNX NOPOA HOCAT Cnefibl CNnaboro okaTtLiBaH!sA B BUAE 3aKPYIMEHHbIX YIIOB.

UnTtepsan 776—773 M charaiot TEMHO-Cepble MeNKkooBA0MOUHLIE MOHOMUKTOBbIE Bpex4iu,
COCTORALLME U3 Menkinx 06NOMKOB OpPraHoreHHbIX U3BeCTHAKoB. MNpeobnanaer pasmep 0610MKoB
0T 1 40 6—8 MMm. B cocTase 6pekHmm HabnioaaIoTCH eANHNHHLIE BKITIOYEHNUS OCTPOYIrofibHbIX 36-
PEH KBapLa pasMepom Ao 1 MM,

OaHopoaHas Tonula aneBpUTUCTLIX NECYaHUKOB 1 aneBpONUTOB 3aneraeT 8 WUHTEpBane or
773 m po 609 M. MNpeobnanaioT HEACHO CNONCTbIE CNMIOOUCTBIE CPEAHEIEPHUCTLIE NECYaHUKY No-
NMMUTOBOrO CocTaBa. [OpM3OHTANBHAA AW CNabo HaKNOHHAsA CROWCTOCTL MOAYEPKUBASTCH
cybnapannesibHoW OpUEHTUPOBKOM Heuwyek cnioael. LeMeHT rmMuHUCTO-XNI0pUTO-KapBoHaTHbIA.
YnapHomeTamophusosaHHbie MUHEpans! B cocTase nopog He HabnwaaloTes,

Ha 730,5 m 3aneraet mManoMOLLHbIA NPOCAOH MENKooBAOMOYHOM Bpekyun, cocTonlein us
0BnOMKOB KBapLa U U3BECTHAKOB. Paamep 3epeH o1 0,5 MM 110 8 MM, xOTs HanBonee KpyrHbIe
00NOMKM U3BECTHAKOB [OCTUraIoT pasmepa 20 MM, LlemeHT nopoap! phiX/ibIiA, COCTOUT U3 TOH-
K006I0MOYHOr0 MaTepvana MMUHUCTO-aNeBPUTOBOM PasMEpHOCTY.

Beilenexauasi Tonua npeacTaBneHa NecuaHneTLIMU anesponuTaMM U aneBpUTUCTbIMUK
necuaHukamu. Ha 720—725 m BokphiThl NOpogs! ¢o cnabo BLIPaXeHHOM COWCTOCTLIO Nof, Yriom
okono 70—75" k ocu kepHa. NcaMMUTOBaA cocTaBnsiowas npefcraeneHa KBapuem, pexe none-
BbIMUW WINATaMmu. LIeMeHT TOHKOOBOMOUHBIN, NORYPLIXNbLIA & NPUMECHIO kap6oHaTHOro mrepua-
na. Ha 725 meTpax saneraeT npocnoi KpynHO3epHUCTOTO NOTMMUKTOBOIO nec4asunka, cocTos-
Wero 13 keapua, NoNeBLIX WNAToB, CN0/, OONOMKOB CNAHLIEB U IMMHUCTHIX NOPOA, PA3MEPOM A0
I MM. HacTuLbl MUHEPaNOB OT YrnoBaThiX 40 MONYOKATAHHBIX 1 OKATAHHBIX.

B uHTtepsane ot 610 M 40 600 M BOKPbITE GNAB0 CLEMEHTUPOBAHHBIE MenKooBnoMOUHbLIE No-
TMMUKTOBBIE NUTU4ECKME BPeK41K, COCTOSILIMX M3 OBNOMKOB MOPOL U MUHEPANOs Pa3MEPOM A0
2 cm. Popma 3epeH HenpasunbHas, yrnoearas. Coctas 06nOMOYHOrO Matepuana: rpaHuTh,
rHEHCHI, MUHUCTBIE CNaHLbl, Benble KAaONUHASUPOBAHHLIE nopofsl, KBapu, Nnonessle whats!, O6-
OMKW KpUCTANIUHECKMX NOPOL, TPELUMHOBATI U BhIBETPENbI. B KBapLE U3 FPaHUTHLIX 0BNOMKOB
HabNIOAAIOTCS OTYETANBLIE NPUIHAKY YAAPHOrO MeTamopgumama. LiemeHT nopos menkoobno-
MOYHbINA, B HEM BUAHBI YYACTKM CyNbPUON3aLMY 8 BUe NMPOXUNKOB MOLWHOCTEIO A0 7 MM.

Ha noeepxHocTu 6pekuuii B uiTepsane 600—592 M 3aneraeT cnoii NecyYaHUCTbIX anesponn-
TOB, KOTOpbIE NO cocTaBy 61M3ku K NOACTUNAIOLIMM Bpekynn nopoaam.

TakvM 06pa3om, 3anonHAIOLLNIA UMAAKTHYIO CTPYKTYPY KOMMNEKC OCaaK0oB UMEET HeobbIY-
Hblid paspes, npeacTaBneHHbI MOLLHOW TONLLEN NECYaHUCTLIX Y MENKOOBIOMOYHBIX 0CaaovHbIX
Opekynii, NecyaHnKoB U aneBponnTos, NEPeKPbITHIX FOPU30OHTOM JIMTUHECKKX Bpekyui mMoll-
HOCThIO 10 M B ckBaxune 5301 u 34 m B cksaxune 5302, 3 nopoas! COOEepXaT OTYETNUBLIE
NPOSIBNEHMA yaoapHoro metamopdusma.

O6pasosarie onmcaHHOM TONLLUYM NECYaHVKOR 1 BpEKYMit, No HaLLIUM npeacraBneHusaM, Npouc-
XOAANO NoA ASUCTBUEM rPABUTALIMOHHBIX CYCTIEH3UOHHbIX MOKOB ¥ BOIBPALLEHHOMR BOMHb! LyHamu,
SAMONHUBLLMX KpaTep pa3fpoGieHHbIM U CMBITBIM C NOBEPXHOCTA MaTEPUANOM 0CALOYHLIX MO-
PO4, MPEACTABNAEHHbIX OTAOXEHVNAMMN PaHHEro Tpraca C GNopoit XapoBbiX BOAOPOCHEN N HAXENe-
Xawmx kapboHaTHbiX nopop kapBoHa. OTNOXEHWe Ha 1X MOBEPXHOCTU BPEKYUIA KPUCTaRTMHECKIX
OPOA NPOU30LUNG B pe3ynbTaTe BhiNaaeHus BbIGPOCOB U CMLIBA B KPATED UX OT/IOKEHMIA.

3aneraHve Gpek4nii yaapHoMeTamopduaoBaHHbIX nopopa Ha NOBEPXHOCTU QTAOXEHUN
UyHamut 1 CyCneH3noHHbIX NOTOKOR XapakTepHO AN HEKOTOPbIX APYrUX MMAAaKTHLIX CTPYK-
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Typ, 06pa3oBaHHbIX B NOABOAHbIX YCNIOBUAX, B NEPBYIO o4Yepe/lb — KpaTtepa Yukcynyb. Bok-
pyr 9TOW CTPYKTYPLI B HEKOTOPLIX paiioHax 6acceitHos MekcukaHCcKoro 3anunsa u Kapubcko-
FO MOPSI Ha MOBEPXHOCTM OTNOXEHWIA LyHAMU U TPABUTAUMOHHbLIX NOTOKOB, 0BLINHO HE CO-
AEPXaLUUX CNENOB yAapHOro BO3AENCTBUSA, 3aneraioT cnou Gpekinin KpucTannyeckux no-
pOA C OTYETAUBLIMU NPOABIEHUSMU yAAPHOIrO MeTamopdusma (Grieve, 1997). B kpatepe
YaTamnka, 06pa3soBaHHOM B MEIKOBOAHbLIX MOPCKUX YCNOBMAX, HABNI0AaeTCA CNOXHBIN pas-
pea 3anoNHAIOWEro KOMMnekca 0CaakoB, NPEACTaBeHHbIX Nepecnaunsaiiencs Tonuwed
UMNAKTHBLIX ¥ NecHaHbix Bpekuuit ¢ BnokaMy Nopoa MULWEHV B CPeAHEN 1 BEpXHel yacTu ee
paspesa (Kring et al., 2002).

Ha nosepxHOCTM Bpekuuii 3aneraioT OTNOXeHUs Nepekpbisaioluero komnnekca. Vix paspes
HaYUHAETCH TONLLEN CepbiX U TEMHO-CEpPbIX IMUH 0bLLel MOLIHOCTLIO B CKBaXUHE 5301 no 90 m,
coaepXaule ManoMoLLHbIE NPOCion UBBECTHAKOB W NeCHaHUKOB. Mo aaHHLiM WU. W. BaHaeHko
(HeonyBnvkoBaHHble AaHHbie, 1966), Tonlua oxapakTepu3dosaHa ¢ayHo MONMOCKOB: Parkin-
sonia doneciana B o ri s s., Meleagrinella doneciana B oris s., Nucuta cf. eudorae, n Mukpoga-
yHow: Ammobaculites agglutinans (O r b.), Ammodiscus incetrus (O rb.), Trochammina squam-
atoforensis K apt., Glomospira gardialis (P ark. et Jon.) (onpegenenus . M. AMHU4EHKO U
Y. E. Nusip). Mo aaHHLIX 3TWX aBTOPOB, NPUBEAEHHLIM CNUCOK hayHbl NO3BOAAET AATUPOBATL
BMELLaloLme ux oTnoxeHuns 6aioccKuM ApycoM CpeaHen Iopbl.

Ha nosepxHocTy Galiocckvx rMuH 3aneraeT TONLWA CepkX MUH C MPOCA0AMU U3BECTHAKOE,
Nec4YaHWkoB U aneBponuToB MOLWHOCTLIO 232 M (cksaxuxa 5301), koTopas MO AAHHLIM
B. WU. BanpeHko (HeonybnukoeaHHbie nanHbie, 1966) copepxut obunbHyio dayHy. MakpodayHa
npenctasneHa dopmamu: Pseudocosmoceras michaiskii (Bor iss.), Pseudocosmaoceras
masarovici M o ura ¢ h., Meleagrinella doneciana (B or i s s.). MukpodayHa oxapakTepusosaHa
dopmamu: Haplophragmoides canariensis (O rb.), Ammodiscus varians Kapt., Lenticulina
mironovi (D ain.), Lenticularia obesa K ap t. Komnnekc gayHucTu4ecknx ocTaTkos B COCTaBe
TONLM NO3BONAET OXapaKTepu30BaTh €6 BO3PACT Kak GaTCKuil ApYC CpefHen 1oph!.

3aneraoLne Bbile 0CAA04HbIE OTNIOXEHNA, BCKPBITHIE CKBaxuHamu 5301 1 5302, no cocTa-
BY HE OT/MHAIOTCS OT NOPOA, TOTO Xe BO3PACTa, pacrnpocTpaHeHHbIX 3a Npeaenamu kpatepa. B
uHTepsane ot 270 m Ao 170 M 3aneraioT hayHUCTUYECKN OXapakTepu3oBaHHbLIe No3aHeIopckie
OT/NIOXEHUS, NPEACTaBNEHHbIE NepecnanBaloWUMUCS MUHaMK, NecHaHnkam U N3BECTHAKaMA.

MenoBbie OTNOXEeHWUs B KpaTepe npeacTaBneHsl ManoMOWHbIMU CNOAMU MKUH anTa paHke-
MEnoBoro Bospacrta 1 6ensiM MENIOM CEHOMaHa Nno3aHeMenoBoro sospacTta.

TPeTUYHbIE OTNOXEHWA NPEACTaBNeHbl OCaaKkaMu KaHeBCKOi, Gy4akcKow, KWEBCKOIA 1 Xaph-
KOBCKO CBUT naneoreHa obLuei molHocTsio go 100 M. Paapes ocafotHbiX NOPOA B KpaTepe 3a-
BEpLUAIOT YETBEPTUHHBIE CYIMUHKN U NECKU MOWHOCTbIO A0 20 M.

Mopoas U MUHepasibl UMNakTHOro kKomniekca OBOIOHCKOM MMNaKTHOW CTPYKTYpbI cogep-
XaT MHOrOYMCNEHHbBIE NPU3HAKW yaapHOro Mmetamopduama, Nno3sonueLiMe fokasate ee yaap:
HOe NPOUCXOXAeHUE.

KeapL, B cCOCTaBe 310BUTOB U NIMTUHECKUX Opekyuii coaepxXuT npusHakn yaapHoro Bo3aeit-
cTBURA OT cnabbix NPOsBNEHWI B Buae obpa3osaxus 6asansHoM CUCTEMbI NIAHAPHbBIX NEMEHTOB
[0 06pa3oBaHUa AUanIEeKTOBbIX CTEKON U CTEKON NNaeneHuns, packpucTaniv3osatHbIx C obpa-
30BaHWEM KBapLa C LUapuKoBLIMU CTPYKTYPaMU.

Haubonee HU3Kve yaapHbIe AaBNeHVs YCTaHOBNEHb! B rbiGax rpaHnToB (CKB. 5302, rnybuHa
995, 997, 998, 1017 M) 13 CpeaHEit U HUXHEN YacTH pa3pesa IMTUHECKMX Gpekuni. B kBapue u3
aTux nopog npeobnanaert 6asansHas OPUEHTUPOBKA NNaHapHbIX 3N1EMEHTOB No {0001} npu noa:
YUHEHHOM Pa3BUTUM APYruxX CUCTEM NnaHapHbix anemexTos (fypos u ap., 1978). UHTEpecHo oT-
MeTUTh, 4To noaoBHoe npeobnapaiouiee pacnpocTpaHeHve GasansHo CUCTEMbI, obpaazyto-
LA NpY HaMBOoNee HU3KNX yAapHbIX AaBNeHUsAX, HaMu He Obino 3aprKkcpoBaHo B MOpoAax Hi
8 O[HOW U3 U3Y4aBLLMXCH MMNAKTHbLIX CTPYKTYP YKPauHCKOro LWnTa, @ Takke B UMNakTHBIX Nopo-
[ax Kpatepa AnbrbirbiTrbiH ¥ HEKOTOPbLIX APYrvuX CTPYKTYP. B GuotuTe 13 aTux b6 pacnpocT-
paHeHb! NONOCkl CMATUA. MpaHaT UHTEHCUBHO TPeLHOBAT.
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YMepeHHble 00 BbICOKUX YAAPHbIE AaBNeHusa onpeaeneHsl BO BKNOYeHUsAX 0610MKOB nopon
B COCTaBe 310BUTOB 13 ckBaxuHbl 5302 B uHTepsane 864—3975 M. B rnbibe rpaHuTa n3 nHrepea-
na 873 M KBapL, UMEET NOHUXEHHbIE NokasaTeny npenomnedns: n, = 1,544, n, = 1,535, asynpe-
nomnexue 0,009, yto no auarpamme B pabotax (Grieve et al., 1996; Stéffler and Langenhorst,
1994) ceunertenscteyeT 06 UCMLITARHHOM MUHEPaNoM yaapHOM AasneHuun okono 25 Ma. Kpuc-
Tannorpapuyeckan OPUHTUPOBKA CUCTEM NIaHaPHBLIX 3NEMEHTOB NokaskisaeT npeobnagaouiee
pasBMTHE cncTeMbi No pomBoaapy {1013} Npu OTHOCUTENBHO BLICOKOM BCTPEYAEMOCTU CUCTEM
no pomGoanpam {1012} n {1074).

Monesbie WNaTbl UMEIOT NOHWXKEHHbIE NOKa3aTenn NpenoMneHus u asynpenomneHue. B 6u-
0TUTE KPOME MONOC CMATUS Pas3BUBAKOTCA CUCTEMbI NNaHapHbLIX 3NIEMEHTOB C OPUEHTUPOBKOM
MONOCOB MNIOCKOCTHBLIX CUCTEM K NepneHauKynapy K 6asansHon cnaiHocT MuHepana noga yrna-
Mn 74° v 66—68" (I'ypos, 1978; 'ypos, MNypoea, 1991). MpaHaT UHTEHCUBHO KaTakNasuposaH u
PacTepPT B TOHKO3EPHUCTLIE MAacChi PO30BATO-CEPOro LBeTa. B HEeKOTOPLIX 3epHax yaapHoMeTa-
MopursoBaHHOro rpaHarta HabniopaTes A0 ABYX CUCTEM NAAHAPHbLIX TPELMH,

B cocrase 210BUTOBOM Gpek4MmM pacnpocTpaHeHsl 06N1OMKM FPaHNTOB U FHEeNCcoB, COCTORLNX
13 AMannNekToBOro KBapua ¢ MHOXECTBEHHbLIMU CUCTEMaMI NNaHAPHbIX 3NEMEHTOB U Quannex-
TOBbIX CTEKO/ MO MONEBkLIM LWnatam, YTo CBUAETENLCTBYET 00 yaapHuiX faeneHuax Buiue 30—
35 Ma. B kBapue 13 ynapHoMeTamMopdhusosaHHbiX NOPoA AMarHocTuposaH koacut (Gurov et al.,
1980). BoineneHue koacuta NpoOM3BOAWIOCH MPU HACTUHHOM PacTBOPEHUK BO (PTOPUCTOBOA0-
POAHOW KMCNOTE AMAreKToBOro Keapla mnvm rpaHuToua0B C BbICOKMM COAEPXAHMEM KBapLa.
[MarHocTUKa MyUHepana Npou3BefeHa B pesynbTaTe PEHTIeHOBCKOro hasoBoro aHannaa Hepa-
CTBOPUMBIX OCTATKOR NPo6 Nocne MHOrOKPaTHOro YMEHbLLUEHUA UX MCXOAHOro 0Bbema.

B obnomkax rpaHWTOB W MHEWCOB, WCNbITABLWIWX CENeKTUBHOE NnasneHue, AMannekTossLIi
kBapy, cocylecTsyeT ¢ pniouaanbHbIMK CTEKNAMW NNABNEHWS MO NONEBLIM WNAaTaMm, HTO No3so-
JRET OUEHWUTL UCTbITaHHbIe NOPOoAaMU YOapHbie Harpyaku Beilwe 45 Ma.

BuotutoBbie U rpaHaT-6MOTUTOBLIE rpelickl ocHoBaHWS OBONOHCKON CTPYKTYPLI coaepxXat
[ ipauT. Mpu M3ydeHun cocTasa TaxXenoi ¢Gpakuuu 310BUTOB U3 MHTepBana 964—975 m
{cxB. 5302) Gbinv BbIAENEHLI AMHUYHBIE 3EpHA MMNaKTHOro anmasa (Gurov et al., 1895). Pazmep
sepeH coctasnsaeT 0,1—0,2 Mm, popma yrnnolueHHas Tabnuryaran, yHacneosaHHas oT Kpueran-
0B McxoHOro rpaguta. Pas30BbLIA COCTAB UMINAKTHLIX 2NMA30B U3YYasiCs C NOMOLLLIO PEHTIEHO-
'ickoro aHanuasa. Chemka pgebaerpamm MHOMBUAYASLHBIX 38PHEH anMasa NOoATBEPXKAaeT Ux Mu-
poarperaTHOE CTPOEHWE W CNOXHbIN hasosbiii cocTas: npu npeobnagaHnn asel kybnyeckoro
AIMasa (MexnnockocTHeie paccTtoaHua 0,206, 0,126, 0,107 HM v op.); BTOpoii ¢hazoi aenaeTcs
[BKCaroHanbHbI anMas — NOHCOENNUT (MEeXNNOCKOCTHbIE paccToaHua 0,219 n 0,192 Hm). PexT-
| BHOBCKWIA aHann3 nokasan OTCYTCTBME hasbl UCXOAHOro rpaduTa B UMNakTHOM anmase, Kak 310
IMEET MECTO B rpaduTe U3 HEKOTOPLIX OPYIrMX CTRYKTYP YAAPHOrO NPOUCXOXAEHUA, B TOM Yucne
lonuraiickoro kpatepa (Macaittuc u ap., 1998).

YnapHeiii MeTamopduam nopom, U MUHEPaNoB YCTAHOBNEH TakXe B 00NOMKaX KPUCTAINMYECKUX
0pofL B coCcTaBe Gpekymii UNK OTAENbHBIX MUHEPAanbHBIX 3ePEH B TONLLE 0CAAKOB, NepeKphLIBalo-
ligit nopoabl COBCTBEHHO MMMAKTHOMO KOMIIeKea B kpatepe. B o6nomkax rpaHUToB B Gpekyun, 3a-
waroulein paspes TONWW 3anofHAIOWEero KoMnnekca B uHtepsane 746—780 M, nposBneHus
lapHOro MeTamopduamMa BelpaxeHbl B Pa3BUTUU CUCTEM NNaHaPHbIX 31EMEHTOB B KBapLe, PeXe B
foneBLIX WnaTax, B 06pa3oBaHNM MONOC CMATUS U CUCTEM NNAHAPHbIX 3NEMEHTOB B 61oTuTe. B Hu-
XENexaLLiei TonLLe NecHaHNKoB KBapL, G nnaHapHbiMu anemeHTamu Habnioaancs No Bcemy vx pas-
pe3y kak B COCTaBe rpaHUTOUIHbIX 0610MKOB B GpeK4MeBbIX MPOCNOsiX, TAK U B UHOUBUOYANLHBLIX €ro
iepHax B necyaHukax B MHTepsanax 808, 837, 870, 925, 948, 955 M u HEKOTOPbLIX OPYrUX.
MpoaoykTel 3acTeiBaHWs yaapHoro pacnnasa 8 OGONOHCKOW CTPYKTYype npedcraeneHs! ob-
IoMKaMK 1M HacTiuamu cTekna B coctase 310BUTOB. o aHanorum ¢ MnbuHeUKUM KpatepoM Ha
JkpauHckom wuTe U JIorockum kpatepom B Benopyccuu npeanonaraeTcs BO3MOXHOCTL Mpu-
(YTCTBUA B COCTaBe WMMNAKTHOIO KOMMNEeKca fIoKanbHbIX TEN yAapHOPAaCNaBAeHHbIX Nopoa, Ko-
10pble B HACTOSLLEE BpeMS elle He oOHapyXeHbl.
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Hanbonee BuiCOKME COgepXaHvs UMNAKTHLIX CTEKON nnasneHus HabniogaTca B 310BUTE
BCKPbITbIX CKBaxuHoi 5302 B uHTepeane ot 965 pno 975 M, roe oHu coctasnsaoT Ao 15—20
obbema nopon. bonee HU3KUE CofepXaHna cTekon a0 5% HabnioaanTes B DPeKYUsX 1 310BUT:
B MHTepBanax 1004—1005, 1017 n 1028 m. UmnakTHelE cTekna nnasneHus npencrasieHbl B Bl
A€ 4acTuLL YrnoBaTon HenpasunbHoW hopMbl pasMepom oT gonei munnumeTtpa go 1—3 oM. Hi
nbonee kpynHoe Teno AesuTPUGULMPOBAHHOIO CTEeKNa C BKAIDYEHUAMU MHOMOYMUCIEHHbIX O
NOMKOB yaapHomeTamMopduaoBaHHbIX NOpoa BCcTpedeHe Ha rnybuHe 965 m. LiBeT ctekon cepli
3eNeHOBaTOo-CepPbIii, XapakTepHO UX Ny3bipYaTtoe CTPOEHWE.

B wnudax user crekon 3en1eHOBaTO-KOPUYHEBLIN 1 CEPO-KOPUYHEBLIA, [prMect BIITIOUS
HWIA 0BNIOMKOB yaapHOMETaMOPPU30BaHHbLIX NOPOL U MUHEPANIOB B OTAEMLHLIX PasHOCTAX A0
Turaet 15—25%, B peaynsrare H4ero ux o6noMku no coctasy npubnunxaiorcs K 6pexkynsim ¢ pac
nasHelM UeMeHToM. Creksia n30TPOMHbLI U B PA3NUYHON CTENEeHW OeBUuTPuOULMpOoOBaHb! G of
pasoBaHWeM CHOMOBUOHLIX arperaTtos KBapL-nosesownaToBoro coctasa. PeHTreHOCTPYKTY
HbliA aHanu3 NO3BONUN YCTAHOBUTL B UX COCTaBE NPUCYTCTBKME KpUcTannnyeckux ¢as ksapua
nonesbixX LWNaToB. B HEKOTOPLIX Pa3HOCTAX CTekna HabnioaalnTCa OTPAXEHUS C MEXMNOCKOC!
HbIMU PacCCTOAHMAMU MOHTMOPWANOHMUTA WU LEeOoNnToB, B cTekne Ha noBepxHoCTU 0BNOMKo
KBapua BWAHLI MPU3MaTU4ECKUe BbIAENEHUA MUKPONUTOB NMpokceHa ¢ oBpasoBaHUeM Kope
HapHLIX CTPYKTYP.

XvUMUYECKMIA cocTaB MMMakTHbIX cTekon npusegeH B tabnuue 2.8. Crekna OB60n0HCKO
CTPYKTYPb! UMEIOT YMEPEHHO-KUCHbIKM COCTaB C CoAepXaHueM KpeMeHKUcnoTsl nopsaka 60%
Mo copepXaHuio rnasHbIX KOMMOHEHTORB cTekna 6nmM3kn K pacnnaeHbiM UMNaKTUTaM KpaTtepo
Monuraiickoro (MacaiTtuc u gp., 1981, 1998), MneuHeukoro (Gurov et al., 1998), LLlapnesya
Kanape (Rondot, 1963), u HekoToOpbIX OpYrux CTPYKTyp, o6pa3oBaHHbiX B NOpPOAax rpaHuT
rHeWCOBbIX KOMMNEKCOB APEBHUX LLIUTOB.

YpapHopacnnasneHHble cTekna OBONOHCKOR CTPYKTYPLI MO XMMWUYECKOMY COCTaBYy BECHM
Bnuakm K rHencam v rpaHuTo-rHeicamM ocHosaHus kpatepa (Tabn. 2.8). ITu AaHHbIE CBMAETEN:
CTBYIOT O TOM, 4TO NpeofrafaioimMy TMNamMu Nnopoaam B MuLLeHn kpatepa Obii MUMEHHO rHei
Cbl U FPAHUTOTHENCDI, B TO BPEMSA KaK MPaHUTLl U KPUCTaNIMYecKue CnaHubl UMenu B Helt noayu
HeHHOe pacnpocTpaHeHue. MpuBeaeHHbIR Bbile COCTaB MNOpPO4 MULLIEHW, pacHuUTaHHbIA No cot
TaBy 06NOMKOB B BpekyusX W 310BUTaX, COMACYETCA C PesynsTaTaMu U3y4eHus coctasa pach
nasHeix cTekon. No pacyeTtam, cocTas yoapHoro pacnnasa Ha 85—90% COCTOUT U3 rHENCos |
rpaHuTorHeiicos (l'ypos u gp., 1985, 1997).

MHTepecHo 0coBeHHOCTLIO COCTaBa MMNakTHLIX CTEKON ABNAETCH NOBLILLEHHOE CoaepXa
HWe B HUX xnopa un 6poma, npuyem coaepxaHue xnopa 8 5 pas Boille ero cofepxaHus B rHeince
1 B 8 pa3s Bbille, Yem B rpaHuTax ocHoeaHusa kpatepa. [1pu copepxaHuin 6poma BO BCEx TUNa
NOPOA MULLIEHN HUXE YYBCTBUTENILHOCTU PEHTIEeHO-CTPYKTYPHOro aHanuaa (1-1074%), B cocra
BE CTEKON OHO yBenuuusaetcs ao 1,8:107%% u pocturaeT B OTOENbHbIX 0BpasLax BemumH:
3,2.1074% — 5,2:10~%%, MpegnonaraeTcs, 470 UCTOYHUKOM M3BLITOYHOTO COAEPXAaHWUS ranore
HWOOB B COCTaBe yaapHoro pacnnasa 6bina Mopckas BoAa, NokpbiBasLan NnoBepxXHOCTb MULLE
HW BO BpeMsA nageHus actpompa. MNoaTsepXaeHeM aToro SBNeHUs MOXET CNYXKUTb TakXe He
6onklUOE NOoBLILLEHUE coaepXxaHusi B uMmnakTutax Hatpua (Mypos u ap., 1997).

PaHee oborauieHve yaapHopacnnaBneHHbIX Nopod Xnopom v 6poMmom He Beino ycTaHosne
HO B NopoAax HW OAHOM MMNAaKTHOW CTPYKTYpbl. PeaynbraThl OrpaHUYeHHOro Ynucna aHanmaol
nopog bonTbIWCKoiR, UnbruHeukon n 3anafHon MMNAKTHLIX CTPYKTYP He NO3BOSUAKW YCTaHOBWT!
B HUX YBENWYEHWE COAEPXaHWs ranoreHngoB No CPaBHEHMIO C NopodamMu mMulieHen. B 1o x
BpeMs NOBbILLEHHbIE COAEPXaHUa Xlopa K HaTpUa onpegeneHsl B coOcTaBe TEKTUTOB 1 MUKPO
TEKTUTOB M3 NONA WX paccesiHvA B I0XHOI YacTu Tuxoro okeana. Mpegnonaraetcs, 4T1o oborale
HWE CTeKON XNI0POM U HAaTPUEM ABNSIETCA peaynsTatoM obpasosaHus kpaTepa SnbTaHuaH B OKe:
aHuyeckom BacceliHe M CMELMBaHWUA YAapHOro pacrniasa C KOMMOHEeHTaMu MOPCKOV BOf:
(Margolis et al., 1991). Takum o6paszom, No NONYHEHHLIM OaHHLIM MO cocTaBy MMnakTuTos 06o
NOHCKOW CTPYKTYPbl, NOBLILWEHHLIE COAEPXAaHWA ranoreHUaoB B yaapHopacnnaeneHHbIx nopo
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Tabnuua 2.8. XuMu4eckuil COCTaB UMMNAKTHLIX CTEKON U KPUCTAN/IMHECKUX NMOPOA MULLEHM
060n0HCKO MMNAKTHOMW CTPYKTYPLI (Mac. %)
Table 2.8. Chemical composition of glasses and crystalline basement rocks of the Obolon impact
structure (wi%)

1 2 3 4 5
KomnoxenT -5(-6 Yns Y!: Ys Ya 6
 Si0, 61,18 62,90 73,59 79,03 54,65 4,90
TiO, 0,82 0,77 0,32 0,05 1,01 0,61
A0, 14,65 14,59 12,10 11,03 18,61 13,70
Fe,0," 8,99 9,06 4,58 1,54 9,45 7,62
MnO 0,08 0,09 0,06 0,02 0,06 0,07
MgO 5,15 4,75 1,77 0,84 5,91 3,80
Ca0 1,31 1,67 1,52 1,14 2,30 1,59
Na,O 2,46 2,13 2,42 2,32 2,89 2,21
K0 3,88 3,30 2,91 3,40 4,01 3,25
P05 0,12 0,07 0,08 0,07 0,11 0,07
Cl 0,62 0,13 0,08 0,05 0,24 0,11
Br 1,8-10—4 — - — — -
Ni 0,008 0,007 0,005 0,004 0,011 0,007
Co 0,004 0,004 0,001 = 0,004 0,003
Cr 0,010 0,010 0,003 - 0,017 0,008

lpmesarme, 1 — UMNaKTHbIe CTEKNA; 2 — FHeACHI Y FPAHWUTOrHeRCH!; 3 — rpaHuTsI, THEeRCOrpPaHUuThl; 4 — rpaHu-
T N8AKOKPATOBbIE W MerMaTouaHbie; 5 — KPUCTaNNUHecKue CnaHLibl; B — COCTaB MULWEHM, PACCHATAHHBIN npo-
OPUMOHANBHO COAEPKAHUIO PA3/TMHHLIX TUMNOB KPUCTANNMYECKWUX MOPO/L, B 2N/10reHHbIX BpeKkImMsX,

MaW3bl BLINORHEHL! PEHTreHOMNIOPECLEHTHLIM metogom A. A. Ariapeessim u K. A, Mpockypko (MMTH HAH Yk-
lauHbt). * XKeneso obwee.

faX MOTYT CIYXWUTb OAHWUM U3 UHAUKATOPOB ANA ONpeaeneHns kpaTtepos, obpa3oBaslLUXCs B
Wopckux ycnosusix. anbHenwan nposepka ycTaHOBNEHHOM 3aKOHOMEPHOCTU MOXET BbITb Npo-
iBpeHa Ha NpUMepe Nopoa U3 kpaTepa MoHTaHbio Ha KaHaackom wenbde (Jansa et al., 1989),
(patepa MeensHup B BapeHuesom Mope (Tsikalas et al., 1998) n HekOTOPLIX APYruxX CTPYKTYP
IMnakTHOro reHesamca (Gurov and Gurova, 1995).

MposeneHbl NpeaBapuTenbHLIE ONPEAENneHVs NPYMEcH BellecTBa yAapHWKa B COCTaBe
pacnnaBHeIX MMnaxkTTos OBGonoHckoro kpatepa. CpasHUTENbHbIE AAHHLIE MO COAEPXKaHWIO
(0CMOreHHBIX" BNEMEHTOB, B TOM 4YUCAE HUKENS, KOBasnbTa 1 XpoMa, B CocTase CTeKos nnasne-
A 1 BRKHEWLIMX TUNAax KPUCTANNINYECKUX NOPOS, MULLIEHW [0 HACTORLLErO BPEMEHW HE NO3BO-
WM yCTaHOBUTL OBoraileHre M1 coctasa yaapHopacniasieHHbix nopoa. MpeAcTasnseT uH-
TEpeC AanbHellee uccneaoBaHne cocTasa CTeKON C MPUMEHEHNEM HETPOHHO-aKTUBALMOH-
i0ro aHanusa Anst onpeaeneHnus CoAepXaHusi B HUX UPUOUSA U APYruX NIaTUHOUOLOB.

Mpy Novckax penukTos MeTeopuTHOro BellecTsa B OB0MOHCKOM CTPYKTYpe, B COCTaBe Tsxe-
it GpakLmmn NpoTonoyek 310BUTOB (CkB. 5302, 965—967 M.) Bbinn OBHAPYXeHb! eANHUYHBLIE Me-
annU4ecKme HacTuilbl HenpasuibHOW nnu rnobynspHoi dopmel paamepom 0,1—0,2 mm. PeHTre-
#0rpaMMbl 4acTUL, GANSKM K PEHTTeHOrpaMMaM TEHWUTA U HekoTopbix Apyrux das. MexnnockocT-
fble pACCTOSHUA Haubonee MHTEHCUBHbIX OTPaXeHui pasHsl: 0,207, 0,179, 0,126, 0,108 HM u co-
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OTBETCTBYIOT NapamMeTpamM KyGuieckorn rpaHeueHTPUPOBAHHOM A4eiiku G a, = 0,358 Hm. lo paH-
HbIM BbINOAHEHHOro f1. U. KyanHoBOW MUKPO30OHAOBOMO aHanusa, 4acTuua MMeeT CoCTaB: Xene-
30 — 76,1, xpom — 17,0, Hukenb — 6,7%. PaHee 4yacTuLibl HUKENb-XPOMUCTOro Xenesa 6nuako-
ro cocraea Obinn guarHoCTUpoBaHsl B kpatepax Puc u Powewyap, rae oHu paccMaTpusaloTes
Kak koHgeHcaTHbie obpasosaHus (El Goresy and Chao, 1976). B cBs3u ¢ BLICOKMMU COAEpPXaHH-
MW XpOMa B COCTaBe KaMeHHb!X MeTEOPUTOB, NocneaHue SBNAITCA BEPOATHLIMI yaapHUKkamy
npv obpa3osaHuy ykasaHHbIX CTPYKTYP, BKIoYast v O60noHeKyio acTpobnemy.

Bospact O6010HCKOro kpaTtepa No reonorMyeckuM OaHHbIM ONpPeaenseTca Kak nocnepas-
HeTpuacoBbIi — aocpepHeiopckuii (Macatue u pp., 1980) nnmn cpegHelopckuin (Banstep 1 ap.,
1977). 30TOMHLIN BO3PACT MMNAKTHLIX NOPOA, CTPYKTYPbI MO AaHHLIM Kanuii-aproHoBOro MeTo-
ha xapaktepusyeTcs 3HadyeHnamu ot 160+30 mnx net (Macaiitvic n ap., 1980) no 215+25 mnx
net (Grieve, 1991). [lna nony4eHus Gonee TO4HbIX AaHHbIX MO U30TONHOMY BO3PacTy NOPo/, Kpa-
Tepa U BpemeHn ero o6pasoeaHus 6binv BLINONHEHL! aHaNU3bl Tpex 06PasLIoB UMNAKTHLIX CTe-
KOJ, TLATENbHO O4ULLEHHbLIX OT BKIOYEHUA 06NOMOYHOro Marepuana fOKeMOpUncKux nopos
MuweHn (Tabn. 2.9). Onpenenexusi paaMoreHHoro aproHa cnpeaenanucs M. M, BULLHAKOM Ha

macc-cnektpomeTtpe MU-1330 meToaoM n3oTonHoOro paabaBneHuna c NpuMeHeHueM B Ka4ecTse |
atanoHa #Ar. CogepxaHus kanus onpeaeneHsl MEeTOa0M doTOMETPUN NNAaMeHM Ha aTOMHO-ab- 3

copbumnoHHOM criekTpomeTpe C-302.

Mo nony4eHHbIM AaHHbIM, U30TOMNHLIA Bo3pacT nopop O6onoHckoi actpobnemsl paseH
169+7 MnH neT. 310 3HaYeHWUEe BO3pacTa XOPOLLO COrNacyeTCs C reoNorMiyeckum BO3pacTom Kpa-
Tepa kak Gailocckuii Bex cpeaHeii opsl (Mypos u ap., 1995).

B HacTosiulee spema OGONOHCKMIA KpaTep NpusHaH MUPOBOIA reonornyeckon obLuecTsen-
HOCTbIO B Ka4yecTBe A0CTOBEPHOW MMNAaKTHOW CTPYKTYPbI U BKIOYEH B CNNCKW 3EMHbIX KDATepos
u actpobnem (Grieve and Robertson, 1979; Grieve et al., 1996; Earth Impact Database, 2005,
u ap.). OcoBblit HayHHbIA MHTEPEC K U3YYEeHMIO 3TOW CTPYKTYPbI CBA3aH C yCNoBMAMK ee 06paso-
BaHWA B MeNKoBOOHOM Mopckom 6acceiHe. Joka3artenscteamm ee o6pasosaHusA B NOABOOHbK
YCNOBUAX ABASIOTCH: HEOOBIYHBIM COCTaB TOJILUM 3aMN0HAIOLENO KOMMIEKCa C MOLLHBIM FOPU30H-
ToM Bpek4uia B BepXHel 4acTu paspesa, Hebonbluaa MOWHOCTL MMMaKTHbIX NOPO/, B KpaTtepe, ro-
BbiLUEHHbIE coAepXaHus xnopa v 6poma B yaapHopacnnasneHHsiX nopoaax v HekoTopbie apyrie.

XOTsl MOPS U OKeaHbl 3aHMMaioT 0KONO 75% NoBepxXHOCTU 3eMNU, K HACTOSLLEMY BPEMeHH
TONBKO 3 KpaTepa yCTaHOBNEHb! Ha AHE MOpei 1 okeaHoB. ELle ans psfa pacnonoXeHHbIX Ha cy-
Wwe MMNaKTHLIX CTPYKTYPp Aoka3aHo o6pasoBaHue B NOABOAHLIX yenoBuax. K uncny nocnegHux
oTHocuTca u OBoNoHCKaA UMMaKTHas CTPYKTYpa.

Huskoe pacnpocTpaseHye UMNakTHLIX CTPYKTYP Ha AHE MOPE U OKeaHOB OObACHASTCH PAAOM
OGBLEKTUBHBIX U CYOBLEKTUBHbLIX NPU4UH. K NMepBbIM OTHOCUTCS MOMIOAO0R BO3PACT OKEaHUYECKOro
AHa 1 KpaTKUid CPpOK ero aKcrnosvnumu npu MmeteoputHoi 6omBapanposke. Kpome Toro, BaxHei-
el NPUYMHOI ABNSETCH TOPMOXEHUE yAapHUKa B TOJLLE BOAL!, MPU4EM YCNIOBUS 0Opa3oBaHus
KpaTepoB Ha AHe 3aBUCUT OT COOTHOLUEHWUSI AuamMeTpa MeTeopouaa u ryBuHbl MOPSs B TONKE COY-
hapeHus. B cBA3u © 9TUM B My60KOBOOHLIX Y4ACTKaX OKeaHoB yaapHUKA HEBONLLLOro auameTpa

TaGnuua 2.9, Bo3pacT MMNaKTHbIX cTekon OG0NOHCKOW MMNaKTHOR CTPYKTYPbI
Table 2.9. Age of impact glasses of the Obolon impact structure

Ne ckBaxXuHbI WHTepsan, m Mopoga, MuHepan K, % Arm. Hr/H | BospacT, MiiH ner
5302 965 Crekno 4,03 49,3 1695
nonuMmuHepansHoe
5202 971-1 To xe 3,90 47,2 167+6
5302 971-2 Crexno 10,04 125,5 17245
noneBoLlunaToBoe

MNpumeqanmne. Onpenenenun BuinonHeHsl 8 UMTH HAH YkpauHet, aHanutiik M. M. BeluHsk.
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He BbI3LIBAIOT NOABNEHUA KPATEPOB, @ 3HEPrUs yaapa pacxoayeTcs Ha vcrnapeHue soasl U 0bpaso-
BaHWe LyHamu. MpruMepom MOXET CRyXuTb 0OpasosaHue CTPyKTyphl SnkTaHnaH B TMXOM okeaHe,
KOTOPOE CONPOBOXAANOCH PAaspylUeHUAMMN NOBEPXHOCTU AHa 6e3 dopMmuposanus rybokoit um-
NaKTHOM! CTPYKTYpbl. CyGHLEKTUBHLIE NPUHUHBI CBA3AHL! C 00bIMHBIMU TPYAHOCTAMM U3Y4EHWs NoBe-
PXHOCTY OHA OKeaHoB, ero Mop@onorMm 1 BeLECTBEHHOro cocTasa, Tpebyowymuy cnons3osa-
HUS CReumnanbHbix METOAO0B, BKAKYas reopuanyeckue uccnenoeatins u bypedue, npuyiem 6es no-
NY4EHUSA KEPHOBOIO MaTepuana u obHapyxeHus B Nopoaax NpuaHakos yaapHoro metamopdusma
JAUarHOCTUKa KpaTepa kak AOCTOBEPHOA MMNaKTHOM CTPYKTYPLI HE MOXET BbiTh BbINMONHEHA.

O6wwasn rnybuHa OB60NOHCKOK CTRPYKTYPLI paccyvTada ¢ MCNoNbL3oBaHWeM 3aBUCUMOCTH, NO-
NY4EHHOW ANs CNOXHbIX UMNakTHBIX CTPYKTYP (lypos, Nypoea, 1991; Gurov et al., 1995). MNpwu gun-
ameTpe KpaTtepa okono 18 kM, ero rnybuvHa OTHOCUTENbHO YPOBHA O0YAapPHON MOBEPXHOCTU
AOMXHa cocTasnATk okono 750 M B HanBonee rnyboKoi 4acTul BOKPYI LeHTPanbHOro nogHAaTns.
C y4eToM MOLLHOCTW NepexpbiBalowmx Kpatep ocagkos okono 300—350 M, ryBuHa cTpyKTypbi
0T COBPEMEHHOM NOBEPXHOCTU A0 UCTUHHOrO aHa coctaenseT okono 1000—1100 m. daHHbie
paccyeTa XOpoLIO COrNacyloTca ¢ pe3ynstatamu BypeHus, cornacHo KoTopbiM ckBaxuHa 5302
rybuHoii 1033 M octaHoBNeHa B MelBOBLIX Bpek4usax, ABNSIOWMXCSH NepexoiHbiMKM nopogamMm
0T annoreHHblx 6pekyuit kK ayTureHHsIM 6pekymsiM OCHOBaHMS KpaTepa.

K HacTosuemy BpeMeHun Ha NoBepxHOCTN 3eMnu anarHoctTuposaHo okono 170 uMnakTHeIX
CTPYKTYP, YUC/IO KOTOPbLIX €XEerofAHo ysenuyusaetca Ha 3-5 paHee HEeW3BeCTHbIX KpaTepoB W
acTpobnem. OQHOBPEMEHHO NOCTOAHHO PACTET YACNO MMMNAKTHLIX CTPYKTYP, COAepXaLumux Mec-
TOPOXAEHUA Pa3NUYHbIX BUOCE NONE3HbIX UCKONaeMbIX.

Kpome ruraHTekmx 30n0TbiX MECTOPOXAEHWI B KpaTepe BpegedopT B KOAP u MmegHo-Huke-
neBbix MecTopoxaeHut B actpobneme Capnbepu B Kanane (Grieve and Masaitis, 1994}, Han-
foNbLUMIA NPaKTUYECKUA UHTEPEC NPEACTABNRIOT CKOHUEHTPUPOBAHHLIE B UMNAaKTHBLIX CTPYKTY-
pamiu NPOMbILLIEHHbIE 3anexu HedTu 1 raza. NpoMbilneHHbIe MeCTOPOXAEHUR YyINeBoJopoa0B
B KpaTtepax BuifsBneHbl U paspabaTbiBaloTes Ha TeppuTopun CLLUA u KaHagsl, B CBA3K C 4eM M-
NaKTHbIE CTPYKTYPLI B npeaenax HedTerasoHocHbIX facceHoB paccMaTpUBaIOTCS Kak NoTeHUu-
aNbHbLIE MECTOPOXAEHWUA U ABNSIOTCH 00BLEKTOM LeneHanpasneHHbix nouckos (Buthman, 1997;
Carpenter and Carlson, 1992; Donofrio, 1997; Grieve, 1997).

Ycnosusa nokanuzauumn sanexein HedTy 1 rasa B UMNAKTHbIX CTPYKTYpPax 3aBUCAT OT WX BHYT-
PEHHEro CTpoeHus. B NpocTeix KpaTepax, NPeACTaBNEHHbIX OKPYXEHHbIMK BANIOM YalleobpasHbi-
MU AenpeccusMn, MeCTOPOXAEHUS YIMEBOAOPOA0B COCPeaoTo4eHbl B ux Banax. lNpumepamu
NPOCTLIX HEMTEHOCHBLIX MMNAKTHBIX CTPYKTYP ABNAIOTCA KpaTepsbl HbionopT 1 Betodung, pacnono-
XeHHble B HedTerasoHocHoM GacceliHe YMNNUCTOH B norpaHudHbix paioHax CLLUA u Kawnanb
(Sawatzky, 1977). Kpatep HbionopT auameTpom 3,2 KM C pa3segaHHbIMu 3anacamm Hedtu 2,3 MnH
ToHH 06pas3oBaH B rpaHMTax KpUctanaM4eckoro pyHaameHTa u NnepexkpbiBalowmMx X KeMOPUIRCKNX
fecHaHukax. ATm Nopoasl CoOepPXaT MHOrOYUCNEHHLIE MPU3HAKW yaapHOro metamopguama, Ko-
Topble MO3BOMIMAWM A0Ka3aTb yaapHOe npovcxoxaeHwe aTtol cTpykTypel (Koeberl and Reimold,
1995). Hedte pobeiBaetcs ¢ rnybuHbl 2300—2400 M 13 BpekHnn rpaHuToB 1 NecHaHWKos, cnara-
e Ban kpatepa. CytouHas nobeiva Ha 1995 rog coctaenana 42 ToxHsl (Donofrio, 1997).

Mpu ysenuyeHun auvameTpa kparepos A0 3—5 KM OHUM NepexoinT B CMNOXHLIE WUMMAKTHbIe
CTPYKTYPbI C LUEHTpansHbIM NOAHATUEM UK KONbLUEBLIM NOAHATUEM Bana. B aTom Tune kpatepoBs
MECTOPOXAEHUA HeMTY 1 rada NoKanuayloTcs B Bpekumsx u BpekinpoBaHHbIX Nopoaax LUeHTpanb-
Horo noaHsTUa (Kkpatepsl Pen Bunr, 3iimMc, KensBuH), n/unv B BpekyupoBaHHbIX U TPELLUMHOBATbLIX
nopofax KopeHHoro sana (kpartepbl dilmc, Asak, KenbBuH, CTuH Pusep, BeposaTHas UMnaxkTHas
cTpykTypa Naitnec Pexd). B peakux cnyqanx 3anexu yrinesoa0poaos npuypoHeHst K TIMCTPUHECKIAM
il pagvansHbiM pasnomMam B OCHOBaHWW UMMAKTHLIX CTPYKTYP, NPUMEPOM KOTOPLIX ABNARETCH UH-
TeHCMBHO BpoavpoBaHHas acTpobniema Cueppa Maaepa ¢ 3anacamu rasa 7,7 mnpg m°. YaapHo-
METEOPUTHOE NPONCXOXOEHWE A0Ka3aHO ANA BCeX NEPEUUCTIEHHbBIX UMNAKTHbIX CTPYKTYP 38 UCK-
ioYeHEM CTPYKTYpPLI JTainec PeHy, B nopogax KOTOpOi NpyUaHaky yaapHoro Metamopgusma etue
te yctaHosneHbl (Carpenter and Carlson, 1992; Donofrio, 1997; Grieve, 18997; Sawatzky, 1977).
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MpruMepoM CNnoxHo HepTerasoHOCHOW UMNAKTHOM CTPYKTYPb! MOXET CNYXUTb ryBoKo nor-
pebeHHbI kpaTep 3MC, pacnofoXeHHbli B HedTerazoHocHoM bacceiiHe AHagapko B Oknaxo-
me, CLLUA (Carpenter and Carlson, 1992, 1997). Mo cTpaturpaduieckum aaHHbIM BO3PacT Kpa-
Tepa onpegensieTcs Kak paHHeopOoBUKCKWMA. JuameTp CTpPyKTypbl cocTaBnsaeT okono 13—
16 kM. Kpatep o6pa3oBaH B rpaHuTax KpUcTaninyeckoro 0CHOBaAHUA U NepekpbIBaoLLMX 400
MuTax 3pbaksn paHHeopAOBUKCKOro Bo3pacTta. CTpyKTypa nepekpbita MOWHOMN TONLLER naneo-
30MCKUX OTNIOXEeHWI 06LIel MOoLHOCTLIO OT 2,5 10 2,8 kM. Mopdhonorua NnoBepxXHOCTY MCTUHHO-
ro gHa kpatepa onpegeneHa no NoNMKeHWIo 0CHoBaxuA cnaHues CUNBEH BEpPXHEOPL0BUKCKOTD
BO3pacTa, NePEeKPbLIBALIUX UMMAKTHYIO CTPYKTYPY. OTYETAIMBO BeIpaxeHHbIi Ban kpatepa obpa-
30BaH Dpek4ynpoBaHHLIMU rpaHUTaMM OCHOBaHUS U fonomuTamm Apbakn. Bo BHYTpeHHe YacTy
CTPYKTYpb! pacrionaraercsi He4eTKo BbipaXeHHoe KonbueobpasHoe NoaHATUE, COCTOSILLES U3
OTAEe/bHbIX X0NMOo00pasHbix BO3BLILLEHHOCTENW. [HO kpaTepa obpasyioT 6pekinpoBaHHbIe rpa-
HUTB! U UX BPEeKYUM NPU NOAYUHEHHOM PacNPOCTPaHeHU Bpekunin AoNOMUTOR. 3anexmn Hedtm
W raza cocpenoToyeHbl B Bpekynax u BpekinpoBaHHbIX Nopoaax Kak sana cTpyKTypbl, Tak 1 ee
BHYTPEHHEWN YacTu, rae OHU CKOHUEHTPUPOBaHL! B MONOXUTENLHLIX hopmax penbeda nosepx-
HOCTW MCTWMHHOIO AHa KpaTepa. 3anofHALMe CTPYKTYPY KpaTepHble 0CaaKu MpeacTas/ieHsl
OpAoBUKCKUMU criaHuamu Oin Kpuk, MOLHOCTL KOTopbix AocTuraet 60 M B ee LEHTPE 1 YMEHb-
LLIAeTCH A0 NOMHOMO BhIKNUMHUBaHUSA Ha Bany. CpaBHUTENbHLIE aHANW3bI COCTaBa YrNeson0pOo/I0s
13 HepTH 1 cnaHues Oin Kpuk cBMAETeNbCTBYET O TOM, YTO NOCNEAHNE ABNSIOTCS BEPOSTHLIMY
HedTemaTepuHckumMmM nopoaamu sToro kpatepa (Carpenter and Carlson, 1997). 3anexwu Hedv
nrasa B kpaTtepe 3VMc oTkphITh! 8 1991 roay. Ha 1996 roa pa3senaHHbie 3anackl HEhTU cocTas-
nKIoT 3,8 MAH TOHH NpK cyTo4HOM A0BblHe 390 TOHH U rasa cooTseTcTBeHHO 430 MAH M2 Npw cy-
TOYHOI poBbive 88 Teic M® (Donofrio, 1997).

HeusBecTHbIA paHee TN MECTOPOXAEHUI HEDTH U rasa, CBA3AHHBLIX C UMMNAKTHLIMMU CTPYK-
Typamu, ANarHoCTUpOBaH B MocnegHWe roas! Ha ro-BocToMHOM nobepexbe MekcukaHcKoro
3anuea. B 3TOM paiioHe MecTopoXaeHuss HedT 1 rasa CKOHUEHTPUPOBaHbLI B MOLLIHON TOALLE
BuiOpocoB U3 kpatepa “ukcyny6 (Grieve, 1997). MmnaktHas cTpykTypa Yukcynyd ouameTtpom
oko7o 260 kM pacrnonoxeHa Ha cesepe rnonyocTposa KOkaTaH 8 MekcukaHcKoM 3anuse. CBasak-
Hbl€ C UMMaKTHOW CTPYKTYPOR Hukeynyb ruranTckme MecTopoxaeHusa Hed Ty 1 rasa pacrnonoxe-
Hel B paiioHe 3anuBa Kamneue Ha 1oro-eocTo4HOM nobepexse MekcukaHcKoro sanusea Ha pac-
croaHuu okono 300 kM OT UeHTpa kpaTepa. XOoTs aTu MeCcTOpOXAeHUsi BbiM OTKPLITLI eLle B
1974 roay, 06bACHEHWE UX NPOUCXOXOEHUS U YCTAHOBNEHUE reHeTUHECKOoR CBA3K C KpaTepom
Hukcynyd crano BO3MOXHO TONbKO B 90-X rogax rnocsiie oTKPLITUS 3TON UMNAKTHOM CTPYKTYPH
(Hildebrandt et al., 1991,1995). HedrerasoHocHsiMu sBnsoTCs Gpekdun Jlomec Tpucte Mol
HocTeio OT 125 go 250 M. B nopopax u3 sepxHei 4actu paspesa Gpexkyunii yCTaHOBNEHb! Xapak-
TepHble NpUu3Haku yaapHoro metamopduama. CornacHo gaHHbiMm (Grieve, 1997), obpasosatne
Bpekuunit Npon3oLWwNo Noa, AeNCTBUEM Pa3NNYHbIX SBNEHUIA, CONPOBOXAAIOLLMX YAEP, B TOM YuC-
ne BO3AENCTBUA Ha CyOCTpaT BOMHbI LyHaMWU, 3EMNETPACEHUS U OTIOXEHUS BanincTuieckms
BbIGPOCOB. MecTOpoXaAeHUs COCPeaoTOYEHb! MaBHbIM 06Pa3oM B OCAX aHTUK/IMHANBHLIX CKNa-
Aok. MybuHa 3aneraHns HedTe- U ra3oHOCHLIX MOPOA, OXBaTbiBaeT uHTepsan ot 2500 ao 5200 m.
3anacsl HedTn cocTasnsoT 3aeck 30 Mnpa bappeneit (4,5 mapa ToHH) 1 rasa 15 TpUNIUOHOS
kybudeckunx dytos (426 mnpp, m3) (Donofrio, 1997; Grieve, 1997).

B rabnuue 2.10 npusepeHbl faHHbIe NO passefaHHbIM 3anacam v 406bI4e YrNesoA0pOA0s H3
MMMaKTHbIX CTRYKTYP.

B HacTosiwee spemsi B CLUA, KaHane, ABCTpanuu v HEKOTOPbIX APYrMx CTpaHax B8 npeaenax
HedTerasoHoCHbIX 06nacTeil NPOACIKAITCH MHTEHCUBHBIE MOUCKM UMNAKTHbLIX CTPYKTYP C 3arne-
XKamu yrnesBoaopoaos, a Takke Nocku MeCTOROXAEHWI YINeBOA0POA0B B HEKOTOPLIX A0CTOBED-
HbIX ¥ BEPOATHLIX UMNaKTHbLIX cTpykTypax. B CLUA 1 KaHage nomcku HedTerasoHOCHbIX KpaTepos
cocpefloTo4YeHbl B Npeaenax bacceHoB YUnnuctoH, AHanapko, Muyuran u B HEKOTOPbIX ApYrux
pervionax. B Asctpanuu nogobHeie paboTsl NpoBoasaTcs B 6acceiiHe AManeyc, B KOTOPOM pacno-
NOXeHbl NoTeHUMansHo HedTerasoHOCHbIE UMNAaKTHbIE CTPYKTYpLI loccec Bnad v ase npensapu-
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TeNbHO AUarHoOCTUPOBaHHbLIE KpaTepoobpasHble CTPYKTYPbI, AN KOTOPbIX METEOPUTHOE MPouUC-
XoXpaeHue elle He pokasaro (Tingate et al., 1996). OB6bekTOM HEdTENOUCKOBLIX PaBoT Takxe fB-
NAETCH 0fHa U3 ApeBHEeLMX MMNAaKTHbLIX CTPYKTYP TykyHyka. Kak noteHuuanbHo HedTeHoCcHad
MMnaKkTHas CTPyKTypa paccmartpusaeTtcs acTpobnema MeenbHup auametpom 40 kM, pacnono-
*eHHan B bapeHuesom mMope.

OnbIT NOUCKOB NMPOMBILLNEHHLIX 3aNeXein Yyrnesonopoaos B MMIaKTHbLIX CTPYKTYpax nokaabl-
BaeT, 4To Bonbluas YacTb 3TUX MECTOPOXAEeHW Bbina OTKpbiTa A0 YCTAHOBNEHUS MMNAKTHO
NPUMPOAbLlI BMELLAIoWMUX UX YOAPHbLIX CTPYKTYP. HanpuMep, OTKpLITUE HEPTAHOIO MECTOPOXAe-
HWS1 B Nopoaax ueHTpanbHoro nogHatus actpobnems! Pen Bunr 8 CLUA npouaowno 8 1972 ro-
Ay, a 0oKasaTenbCTBO MMNAKTHOIO MPOUCXOXAEeHUA 3TOW CTPYKTYpL! aatupyetcs 1975 rogom
(Sawatzky, 1977; Donofrio, 1997). OTkpbiTUE NpOMBbILLNEHHbIX 3anexen HedTU 1 rasa B Kpatepe
3imc B CLLUA B 1991 rogy Ha roa npeAwecTs0Bano onpeaeneHuio MeTeopuTHOrO NPpoMcxXoxae-
HusA 37O cTpYKTYpPhl (Carpenter and Carlson, 1992). [lokasaTensCcTBO UMMAKTHOrO MPONCXOXAEe-
HWUs CTPYKTYpbl HblonopT B Gacceline YunnuctoH 8 CesepHon fakoTe Obin0 BuinonHeHo 18 net
CNyCTS Mocne OTKPbITUSA B Hell MecTopoxaeHus HedTn (Koeberl and Reimold, 1995). Mectopox-
OeHuA rasa B kpaTepe ABak Obinu OTKpbITH B 1948 roay, HO yoapHOe MPOUCXOXAEHME STO
CTPYKTYpb! 66110 AokazaHo Toneko 8 1992 roay (Donofrio, 1937). Tonbko B NocnegHue rogbl yc-
TAHOB/EHbI NPU3HaKKW yaapHoro metamopduama B Nnopoaax kpatepoobpasHon CTpyKTyphl Beio-
¢unp B bacceliHe YUWNnucToH Ha tore Kanaabl, KoTopas no reoPuanyeckuM xapakTepuctnkam u
CTpOeHWI0 BecbMa Gnu3ka K NpocToi HedTEHOCHO MMNAKTHOW CpyKType HelonopT, pacnono-
XEHHOU B TOM Xe HedTeHoCHOM bGacceitHe. K 4ucny HedTera3zoHoCHbIX KpatepoobpasHbix
CTPYKTYP BEPOATHOrO YAAPHO-METEOPUTHOIO NPOUCXOXOEHUSA, B KOTOPbLIX ELLE HE YCTAHOBNEHb!
npw3Haky ynapHoro metamopduama nopog, oTHocATeH Xaceenn 8 Konopagoe, YumHeir 8 Moura-
He, ManTep MayHTuH B WwWtaTe Holo-Mopk, XapTHeil B Manutobe, 9nboy u ymac 8 CackayesaHe,
NamonT n Cenmox B Oknaxome v HekoTopsele apyrue (Donofrio, 1997, Grieve, 1997, Sawatzky,
1977). B kaxaom KOHKPEeTHOM cnyyae AoKas3aTenbCTBO YAAPHOro NpoucxoxaeHusa Hedreraso-
HOCHBIX CTRYKTYD MMeeT Bonblloe 3HAYEHWE AN OCBOEHUS 3aKIOYEHHbBIX B HUX MECTOPOXI,EH Uil
yrneBonopoOA0B, Tak Kak NMpefdocTasnaeT saxHenwyi UHOOPMAaLUID O 3aKOHOMEPHOCTAX UX
BHYTPEHHero ctpoeHusn. B 1o xe Bpems nogtsepxaeHwe yaapHoro reHesuca kaxaoi HOBOW
HedTerasoHOCHOM CTPYKTYPb! CAYXUT NOATBEPXAEHWEM BONLLLIOro NPOMBILLAEHHOTO NOTEHLU-
ana aToro Tuna CTpykTyp Ha nosepxHocTu 3emnu. CornacHo aaHHbIM (Petzet, 1995), obwume no-
TeHUMnanbHble 3anackbl HedTK B eLe He OTKPLITLIX MMMaKTHbIX CTPyKTypax CesepHoil AMepuku
MOryT gocturate 5 mnppn 6appeneil. Beicokuii NpoueHT NpoayKTUBHLIX CKBaXWH npu pa3bypusa-
HUKM HeTerazaoHOCHbLIX UMNaKTHLIX CTRPYKTYP NOATBEPXAAET uenecoobpa3HocTe NPOBEAEHUS B
HUX HeTEeNONCKOBLIX PaboT.

Mownckun HedTerasoHOCHLIX UMMAKTHBLIX CTRYKTYP Ha YKpauHe UMeloT 3HauuTenbHble nepcnek-
TUBbLI, NpUYeM HanbonblIUA UHTEPEC B 3TOM OTHOLWIEHWKW NpeacTasnseT Tepputopus JHenposc-
ko-LoHeLkoi BnaauHsl. K HacToswwemy BpeMeHn Ha YkpauHe AuarHoCTUPOBaHbl U M3YHEHbI CEMb
[OCTOBEPHbLIX UMMAKTHBIX CTRYKTYR, PACNONOXEHHbIX Ha YKpauHCKOM wmTte. M3 ux yucna Tonbko
OBonoHckan UMMNakTHas CTPYKTypa paccMaTpuBaeTcs kak NoTeHUMansHO HedTerasoHOCHbIN
kpatep (Mypos u ap., 1997, 2000-a, 2000-6; KpatowkuH, Nypos, 1989; KpatowkuH u ap., 1994).

Mo rmasHbIM NapamMeTpam K CTpoeHUIo MuLeHu OBoNoHCKas UMNakTHaa CTPYKTypa aBnser-
cs 6nM3kuM aHanorom HedrerasoHocHoOro kpatepa Aimc B GacceinHe AHapgapko, JuameTp aTux
CTpykTyp coctaenseT 13—16 kM ons kpatepa dumc n 17—19 km ans O6onoHckoro. B o6owx
Kparepax MULLEeHb UMEET CNOXHBIN COCTaB U NPeACTaBNeHa KpUcTanInyeckumMm nopogamu oo-
KeMBpUitcKoro dhyHAaMEHTA 1 NepekpbIBAWNMIA 0CAA0YHBIMIK OTHOXEHMAMKU, OB MMNakTHLE
CTPYKTYpbl BeCcbMa cnabo apoampoBaHbl, 4TO ABNAETCA GnaronpusTHbiM HakTopom A5 Hakon-
NeHus B HUX YIIeBOOOPOA0B, B TOM YUCHE B Npefenax KpaTepHulX BanoB, KOTOPLIE B NEPBYI0
oyepenb NOABEPralTCs CPe3y Npu 3PO3NOHHbLIX MPOoLECcCcax.

Mpoeenenve HedpTENOMCKOBLIX paboT B OB6oNoHCKOW CTpykType obocHoBaHO (KpaiolukuH,
l'ypos, 1989; KpatowkunH 1 gp., 1994). PekomeHgaumu no BypeHuio B eHTpe KpaTepa CKBaXuHbI
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rnyGuHoit 5600 m (Kpalowkun, Nypos, 1989) unm 4000 m (KpaiowikuH u ap., 1994) 6binu cocras-
NeHbl C UCMONbL30BaHKUeM OnNbITa NOUCKOB HedTH B ryOUHHEIX NOAKPATEPHbLIX 30HaX HEKOTOPLIX
MMNAaKTHBIX CTPYKTYP, B TOM Yyucne kpatepa CunbaH B LBeuunu, koTopble ganu oTpuuaTensHole
pesyneTaTht, BMecTe ¢ TeM, Bo Bcex HepTEera3oHOCHbIX MMNaKTHLIX CTPYKTYPaXx, 3a UCKITIoYeHN -
em rmy6oko spoguposaHHoi acTpobnemsl Cueppa Masepa, NpoMbILLAEHHbLIE 3anexXK Yrnesono-
POOOB CKOHLIEHTPUPOBaHbI B Bpekunsax, cnaratLlix Ux LeHTPanbHbIe NOOHATYR U Ballbl, KOTOPLIE
AB/IAIOTCS NONOXUTENLHLIMKU GopMamMm penbeda NOBEPXHOCTU UX UCTUHHOIO AHAa.

C y4eToM OnbiTa NPOMLILISIEHHONO OCBOEHUS MECTOPOXAEHUI YrieBoA0pO[0B B KpaTepax
onme, KensuH, Asak 1 HEKOTOPbLIX [PYrKX, NpoBeaeHue nownckosoro BypeHus 8 OBONOHCKON
CTRYKTYpe MOXeT OblTk PEKOMEHO0BAHO KakK B LEHTPE KpaTepa Ha LeHTParbHOM NOAHATUN, Tak
U Ha ero sany, NonoXeHue KOTOporo onpeaensaercs no reouanyeckm gaHHeiM. MNpy aTOM ry-
BuHa ckBadkuH Ha Bany B 10XHOM CEKTOPE CTPYKTYPbl MOXET He npesbilate 500—600 M, u, co-
orBeTcTBEeHHO, 300—1000 M B ero cesepHoiil 4acTh. B CBA3U C TEM, YTO BEPTUKASIbHLINA pasMax
3anexeu yrneBoAopoaos B LeHTpanbHbIX NOAHATUAX MMMNAKTHLIX CTRYKTYP cocTasnseT Ao 300—
350 m u Tonsko B actpobneme Pep BuHr gocturaet 500 M, my6uHa CKBaXuHbl Ha LIEHTPanbHOM
NOAHATUM MOXET He npesbiwaTe 1200 M. HeobxoAUMO OTMETUTb, HTO Npu pasbypusaHm Hed-
TEra30HOCHbIX UMMEKTHLIX CTPYKTYP NPOAYKTUBHbLIE CKBaXWHbLI B HUX cocTasnsaioT ot 50 go 82—
86% (Donofrio, 1997).

MpoBepeHue nouckosoro 6ypeHus B OBONOHCKON MMNAKTHOM CTPYKTYPE MOXET HE TOMBKO
NMPUBECTU K OTKPLITUIO B HE NPOMBILLNEHHBIX 3anexei HedTn 1 rasa, Ho W NMOCYXUTbL OCHOBA-
HWEM Ojis LieneHanpasneHHbiX MOUCKOB NOTEeHUMansHo HePTErasoHOCHbIX UMMAaKTHBIX CTPYKTYP
B [JHenpoBcko-JloHeLKoin BnaguHe 1 B gpyrux HedTera3zoHOCHbIX peruoHax YKpauHs.

Kpome OGonoHcKow CTPYKTYpPLI, PACTNONOXEeHHOW B 061aCTH NOrpyXeHns nosepxHocTy Yk-
pauvHckoro wuTa B JHenposcko-LoHeukyio BnaavHy, B rnpeaenax rocneaHen nporHosmpyeTcs
CylLeCTBOBaHKe Psaa He YCTAHOBNEHHbIX K HACTOALWEeMY BPEMEHU MMNAKTHbLIX CTRYKTYP. MNouc-
kut rnyboko norpeGeHHbIX KpaTepos 1 acTpobnemM B 3TOM peruoHe npeacTaBnsieT 3Ha4YuTenbHbIi
NpakTU4eCcKUii UHTEPEC B CBR3N C MX MNOTEHLMANBHOW HEDTEra3oHOCHOCThIO.
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