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Pestome: CTaTbs NOCBALLEHA XXENEe30PYLHOMY MECTOPOXAEHUIO, NPeACTaBAAOLLIEMY COOO0M NIacT 00NNTO-
BbIX (O6YPOXXENe3HAKOBbIX) PyA Kefie3a, KOTOPbIA BbIXOAUT HA [HEBHYIO NOBEPXHOCTb Ha Mblce XKeNeaHbln Por
Ha 6epery TamaHckoro nonyoctpoBsa. MbiC UMEeT NpoTsSHXEHHOCTb 1,3 KM C 3anaja Ha BOCTOK U BbICOTY 95 M Haf
ypoBHEM Mops. CKNOH MbiCa pa3buT MHOrOYUCIEHHbIMU TPELLMHAMMI U3-3a 3PO3MOHHOI0 BO3AENCTBUS BETpa U
MOPCKOW BOAbI, MO KOTOPbIM NPOMCXOANT OTKaNbIBAHWE OMOM3HEBLIX TeN. AKTYanbHOCTb pa6oTsbl. XKenesopya-
HOEe MEeCTOPOXAEeHWE Ha Mbice XKene3Hbli Por TamaHCcKoro noslyocTpoBa U3BECTHO C KOHUA 19 Beka, B HAcTO-
awee spems (c 1984 roga) emy NpuCcBOEH CTaTyc NaMATHMKA NPUPOAbI, N3-3a Yero 406bl4a Cbipbs 3anpeLleHa
Ha BCeN OXpaHseMoin Tepputopuu, coctasnstowein 19 ra. OgHako MUHepanorus, NaneoHTonorms  0CO6EHHOCTH
reosnorum JaHHOr0 MeCTOPOXEHMS U3y4eHbl HELOCTATO4HO. TakuM 06pa3om, NpeLCcTaBNeHHas CTaTbs Npu3Ba-
Ha B KAaKOW-TO CTEMEeHU BOCMONHWUTL 3TOT npo6es. Lienbio NpoBefeHHbIX UCCNeaoBaHNi ABNAETCA BbiABNEHUE
0CO6EHHOCTEN reonornYeckoro CTPOEHMs, MUHEPAreHn 1 reHesmca XXene3opyaHoro MecTopoXaeHns Ha Mbice
KenesHbli Por Tamauckoro nonyoctpoa. Metofbl pa6otbl. OcHOBY paboThl COCTaBNAOT 06pasLbl, 0TO6PaH-
Hble aBTOpamu BO BPeM$ NoJieBbIx PaboT Ha Mbice XKenesHbli Por ¢ noHs no uons 2021 roga. MNpu BeinoHeHUN
pa6oThl 6biK onucaHbl 15 06pasLoB, a TakxKe MAEHTUPULMPOBAHbI NANIEOHTONOMMYECKINE HAXOLKM 1 ONpeseneH
WX NPUMEPHbLIA BO3pacT. PesynbTaTbl paboT. YCTaHOBNEHO, YTO OYpPble XXENe3HsKN 3aeralT B TOJLLE CepbIX
TTIMH XKene3Hoporckom cauTbl (N1-22zr) 1 COBNajaloT ¢ HUMU N0 BO3PACTy, YTO NOLTBEPKAAETCA NaneoHTONOoru-
YeCKMMU Haxofkamu. B pa3pese ObInn HallieHb! TONTbKO Te MUHEpanbl, B COCTaB KOTOPbIX BXOAMUT Xeneso: 60p-
HWUT, BUBWAHMT, NUMOHUT, XanbKonuput. B paboTe npoaHanmM3upoBaHbl CTPYKTYPHO-TEKCTYPHbIE 0COBEHHOCTH
nnacra u BMeLLAIOLLMX ero Nopog, a TaKxKe accoLmaLmum HaiieHHbIX MUHepanoB, Ha OCHOBAHMMW Yero CAeNaHbl
BbIBOLbI, YTO AAHHbIN NACT XKENe3HbIX Py4 OTHOCUTCS K XeMOreHHOMY 0Caf04HOMY TUMY MeCTOPOXAEeHNIA, 06-
pa3oBaHHOMY M3 KONNOUAHbIX PAaCTBOPOB.

KnioueBble cnoBa: XeMOreHHoe 0Cafl0MHOe MECTOPOXXEHUE, XEeNe30pyAHOE MECTOPOXAEHNE, XKEeNe3HO-
porckas CBWTa, KpyrnoBcKas CBUTa, 60PHUT, BUBMAHWT, XaNlbKOMUPUT, IMMOHMUT.

Ina uyutuposanuna: Aknaesa E.M., bykpees E.[l. OCO6EHHOCTN CTPOEHUS 1 FEHE3Kca XXeNe30pyaHoro me-
CTOPOXAeHUs Mbica YKenesublit Por. feosorus n reogpusuka fOra Poccun. 2021. 11(4): 6 -14. DOI: 10.46698/
VNC.2021.65.44.001.
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Abstract: The article is devoted to an iron ore deposit, which is a layer of oolitic (brown limestone) iron
ores, which comes to the surface during the day at Cape Iron Horn on the shore of the Taman Peninsula. The
cape has a length of 1.3 km from west to east and a height of 55 m above sea level. The slope of the cape is
broken by numerous cracks due to the erosive effects of wind and sea water, along which landslide bodies are
chipping away. Relevance. The iron ore deposit at Cape Iron Horn of the Taman Peninsula has been known
since the end of the 19th century, currently (since 1984) it has been given the status of a natural monument,
which is why the extraction of raw materials is prohibited in the entire protected area of 19 hectares. However,
mineralogy, paleontology and features of the geology of this deposit have not been studied enough. Thus, the
presented article is intended to fill this gap to some extent. The Aim of the research is to identify the features of
the geological structure, mineralogy and genesis of the iron ore deposit at Gape Iron Horn of the Taman Peninsula.
Methods. The work is based on samples selected by the authors during field work at Cape Iron Horn from June
to July 2021. During the work, 15 samples were described, as well as paleontological finds were identified and
their approximate age was determined. Results. It has been established that brown ironstones lie in the thickness
of gray clays of the Zheleznogorskaya formation (N1-22r) and coincide with them in age, which is confirmed
by paleontological findings. Only those minerals containing iron were found in the section: bornite, vivianite,
limonite, chalcopyrite. The paper analyzes the structural and textural features of the formation and its host rocks,
as well as the associations of the minerals found, on the basis of which it is concluded that this iron ore formation
belongs to the chemogenic sedimentary type of deposits formed from colloidal solutions.

Keywords: chemogenic sedimentary deposit, iron ore deposit, zheleznogorskaya formation, Kruglovskaya
formation, bornite, vivianite, chalcopyrite, limonite.
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BeepeHme

Meic Kenesnsiii Por pacnionaraercst Ha r0kHOM Oepery TaMaHCKOTO MOJTyOCTPOBa,
B 10 k™ K rory ot ropona Tamanb KpacHomapckoro kpast (45°6°34” c.u., 36°44°3” B.11.).
MpgIc umMeeT mpOTHKEHHOCTh 1,3 KM C 3amaja Ha BOCTOK M BBICOTY 55 M HaJl ypOBHEM
Mops. Ha BepxHell momake Mpica pacTyT MeJIKUE U OJ1eIHbIE TPaBbl, HATMYUE KOTOPBIX
JIoMOHOCOB B CBOMX paboTax CBS3BIBAJ C KeJIe30pyaHbIMU KuiiaMu. Ha ckiioHe mMbica u
ero no0epexbe MHOXKECTBO OIOJI3HEBBIX TeJl, KOTOPHIE OTKAJIBIBAIOTCS OT MbICA B pE3YJib-
TaTe 3PO3HMOHHOTO BO3EHCTBUS BeTpa U MopcKoi Boasl [Koponosckuii, 2006] (puc. 1).
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Puc. 1. 3anaonwiii cknon mvica Xenesnwiti Poe /
Fig. 1. The western slope of Cape Iron Horn

CopeprkaHue xefne3a B MIacTe 10CTaTOYHO BBICOKOE, mo3ToMy ¢ 1896 mo 1932 rr.
paboure codupany OTKOJIOBIIUECS 0OJIOMKH JKEJIE30PYIHOTO TIACTA U TiepepadaThiBaIv
ux. B 1984 rony meicy XKenesnslii Por Obu1 mpHUCBOEH cTaTyc MaMsiTHUKA MPHUPOIBI, B
pe3yabTare dero go0br4a Obliia 3ampeiieHa Ha Bcei oxpansemoi Teppuropuu (19 ra).

MeToAbl NCCAEAOBAHUS

[lepBonauanbHas Gpopma U3ydeHUs! reoJOrHYECKUX MPOLECCOB — HEMOCPEICTBEH-
Hoe Habmonenue. B.B. benoycoB cnpaBeminBo moguépkuBai TO, YTO «TEOJOT — IIpe-
i€ BCEro HalJI0AaTeNby, 4TO «BeCh (PYyHAAMEHT I'e0JIOrMYeCKOM HayKl cO3/JaH IMEHHO
pPErHOHAIBHBIMHU TIOJIEBBIMU HCCeI0BaHUIMIY [3axapoB, 2016]. OOBACHIETCS 3TO TEM,
YTO MHOTHE CBOWCTBA r€0JIOTHYECKUX OOBEKTOB OTHOCSTCS K MAKPOCKOITMUECKOMY YPOB-
HIO OpraHu3aluy MaTepUH.

Habmronenue Bcerna conpoBoXkaaeTcs TIATEIbHBIM OnucaHueM o0bekTa. Onuca-
HUE — 3TO OTPaXEHUE JIaHHBIX HAOIIOIEHU, KaK Obl MEXaHUYECKasi perucTpalus Hado-
JTa€MbIX CBOMCTB MPUPOAHBIX 00bEKTOB. OHO HCIIONIb3YETCS IIPU ITOJIEBOM UCCIIEJOBAHUH,
KOTJIa OTOMPArOTCSl 00pa3lbl M MPOOBI JJIs MOCISAYIOMIETO aHalli3a U UCCIIEI0BaHMs, a
TaKke (UKCHPYIOTCS MECTa M yclioBus ux oroopa [Hazapos, 1982]. B crarbe mbI cTpe-
MUJIUCh CJIeJIaTh OMCaHue Hauboee MOJHbIM U BCEOObEMITIOIINM, YTOOBI CIIEUATHCThI
Pa3IUYHBIX T€OJOTMYECKUX HAYK B JaJbHEWUIIEM MOIIHU MOJYYUTh BCIO MHTEPECYIOLYIO
UxX UHHOPMAIIHIO.

Habmronenue u onucanue co3aaroT IMIUPUIECKYIO0 OCHOBY JJISl JaJIbHEHUIIEro uc-
cienoBaHus — cpaBHeHUsA. CpaBHEHHME MPOM3BOAMIOCH HA OCHOBAHMM T€HETHMYECKOM
KJIacCU(PUKAIIUA MECTOPOXKACHUH MOJIE3HBIX HCKonlaeMbIX [CmupHOB, 1986; Baxpomees,
1979; Crapoctun, Urnatos, 2004; ABnonns, 2010; Hamid Mumin et al., 2004], knaccu-
(dbuxaruu MosutrockoB [MuxainoBa u ap., 2006; berextun, 2007; Schopf, 1983], knac-
cuduxaruu munepanos [bynax u ap., 2008; Wenk, Bulakh, 2003; Ansted et al., 1855].

Marepuansl ObUTH OTOOPAHBI U3 3aI1aTHO-CEBEPO-3aIIaIHON U U3 IIEHTPAJIbHON Ya-
CTeil MbIca, /1€ €CTh HEMMOCPEACTBEHHBIN TOCTYII K MOPOaM Iu1acTa Oyporo skee3HsKa U
K BMEIIAIOIIKM €ro 1nopojaaM. B BOCTOYHO-IOro-BOCTOYHOM YacTH MbICa IUIACT BBIXOJIUT
Ha THEBHYIO TIOBEPXHOCTh Ha BbICOTE 45—50 METpPOB, a caM CKJIOH MbICa Pa30UT TPEIIH-
HaMU U yCbINIaH KPYIHBIMU OIOJI3HEBBIMU Tenamu. [1o aToii npuunHe oToOpaTh 00pasiibl
13 BOCTOYHO-IOTO-BOCTOYHOI YaCTH MbICA HE MPEACTABISAETCS BO3MOKHBIM.
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Jlist oroOpaHHBIX 00pa3IOB Py U MOPOA OBLIM MPOBEACHBI MUHEPAIOTHUECKHIE U
MaJCOHTOJIOTUYECKUE UCCIICOBaHNUs, B PE3yIbTaTe KOTOPBIX aBTOPAMH OBLIO JIaHO Jie-
TajgpbHOE onucanue 15 0Opa3ios.

Pe3yAbTATbl PABOTHI 1 X OBCYXAEHNE

B oOHaxkeHMM HAOMIOMAIOTCS OTIOKEHHSI HEOTEHOBOTO BO3pAcTa, a UMEHHO BEepX-
HEro MUOIIEHA U TUTHOIICHA.

[TonTHUECKM pernosipyc npeacTasieH KpyrmoBckoit cBUToi (N ,kv). OHa cioxe-
Ha CBETJIO-CEPBIMH, IJIOTHHIMU ITTMHAMH, HESICHOH CIIOMCTOCTH, C TIEPUOANIECCKUMH JINH-
3aMM, IEPETIOJIHEHHBIMU PaKyILLIEUHbIM JeTpUTOM (puc. 2a). B ToMm uucne ¢ orneyatkamu
Paradacnaabichi, (puc. 20) Mo KOTOpbIM OBUTa ONPE/CIICHA MPUHAIIIC)KHOCTh K CBUTE
[Anapycos, 1903].

Puc. 2. a) nunza ¢ pakyweunvim 0empumom 8 OMI0ACEHUSIX KPY2LOGCKOU C8umol, 6) 0mneuamox
Paradacnaabichi 6 nnomuoti enune /
Fig. 2. a) lens with shell detritus in the deposits of the Kruglov formation, b) the imprint of
Paradacnaabichi in dense clay

Kummepuiickuii peruosipyc. JKenesnoporckas csuta (N,_,Zr) mpeAcTaBiIeHa CEPbl-
MU U KOPUYHEBO-CEPBIMU INIMHAMH, C YYAaCTKaMHU OXKEJIE3HEHMsI OXPUCTO-KOPUYHEBOIO
L[BeTa, C oTnevarkamu Arcicardiumacardo (puc. 3) u Ipyrux AByCTBOPOK, KOTOPBIE SIBIISI-
I0TCA XapaKTEepHbIMU i1 JaHHOM cBUTHI [ Kopcakos u np., 2013].

Puc. 3. Kopuuneso-cepas anuna ¢ omnevamxamu Arcicardiumacardo /
Fig. 3. Brown-gray clay with Arcicardium accardo prints
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B rtone xene3HoporcKux MIMH MPOCISKUBACTCS IIACT Oyporo >kese3HsKa MOIIl-
HOCTbIO OKoslo 1 meTpa (puc. 4). Ha ceBepo-BOCTOYHOM CKIIOHE HAOMIONAIOTCS TOJIBKO
IJIMHUCTBIE TTOPOJIBI CBETIO-TOIYyOOro, CEpPOro I[BeTa MOHOKIMHAJIBHOTO 3aJIeTaHus, TO
€CTb IPOUCXOJIUT MOCTENIEHHOE BBIKJIMHUBAHKE KEJIE30PYAHOIO IIacTa B CEBEPO-BOC-
TOYHOM HampasiieHuu. [1nacT 3aneraer coracHo ¢ NOPOAAMHU KEIE3HOPOTCKOM CBUTHI,
YTO TOBOPUT O €r0 CHHTeHeTH4ecKkoM oOpazoBanuu [ABmonuH, 2010]. Konrakr ¢ Bme-
LIAIOLMMHU TOPOIAMH YETKUM 1 poBHBIN. [l1acT nonoronaaaroniuii Ha ceBepo-3amnaj 1noj
yrioM 5 rpaaycoB (A3lIn333C345).

Puc. 4. [Tnacm b6ypozo sicenesusika 6 cknone mvica Kenesuwviii Poe /
Fig. 4. The layer of brown ironstone in the slope of Cape Iron Horn

Kpome 3toro, ObutH HalifieHbI 00pa3isl Oyporo jKeJe3HsIKa ¢ OTIeYaTkaMu pej-
nonoxkutenbHo Didacnacrassatellata w Arcicardiumacardo (puc. 5), 4To MOATBEPKIaET
U7CH0 00 OJJHOBPEMEHHOM 00pa30BaHMH HKEJIC30PYIHOTO IIACTa U TOJIIIH TIHH [ Muxaii-
noBa, bonnapenko, 2006].

Puc. 5. Bypuiii ocenesnsax ¢ omnewamxamu a) Arcicardiumacardo, 6, 8) Didacnacrassatellata /
Fig. 5. Brown ironstone with prints a) Arcicardium accardo, b, ¢) Didacnacrassatellata

B roro-3amagHoit yacti 0OHakeHus ObLTH 0TOOpaHbI 00pa3Lbl OOIUTOBOTO OOPHU-
Ta C HAJETOM JIMMOHHMTA Ha MOBEPXHOCTH (puc. 6a). Pazmep oonuros ot 1 MM 10 10 Mm.
IIBet 0Opasia KOpHUHEBO-OPAHIKEBBII U3-32 OKUCIICHUS KEJIE3a, a HAa CBEXKEM CKOJIE LIBET
OT TEMHO-CHHETO J10 TeMHO-()HOJIETOBOT0, HA HEKOTOPBIX 00pa3lax NpUCyTCTBYeET mode-
xanoctb. CailHOCTh HECOBEPILEHHAs!, U3JIOM PaKOBUCTHIN. TBeprocTs 2,5-3, XpynKuil.
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Takoke MPUCYTCTBYIOT BKPAIUICHHUS XaJIbKOIMPUTA 30JI0THCTO-XKEITOTO IIBETa C IECTPOM
mo0exanocThio (puc. 60) U KPUCTAILIIBl BUBUAHUTA TEMHO-CHHETO ITOYTH YEPHOTO I[BETA
[Klein et al., 2013] (puc. 6B).

Puc. 6. a) oonumosvlii 6oprum, 6) 6Kpanienus XaibKonupuma 6 6oprume, 8) KPUCMALIbl BUSUAHUMA
6 boprume /
Fig. 6. a) oolitic bornite, b) chalcopyrite inclusions in bornite, c) vivianite crystals in bornite

Tam >xe ObLT HalCH 00pa3el IUIOTHON TJIMHBI B OOPHUTOBOW M INMOHHUTOBOH PYy-
Oamke. [TMHA cepo-3€JeHOro I[BETa ¢ MACCUBHOM TEKCTypou. B rimHE mpUCyTCTBYIOT
MIPOCIION KBaplIEBOTO MECKa M OCTAaTKU PAKOBUHBI TOJIOBOHOTOIO MOJUTIOCKA, 3aMEIIEH-
HBIE XaJIbKOMTUPHUTOM (puc. 7).

Puc. 7. Ocmamxku pakoguisl 201080H02020 MOLIIOCKA, 3AMEULCHHBLE XANbKONUPUMOM, 8 NJLOMHOU 2luHe /
Fig. 7. Remains of a cephalopod shell replaced by chalcopyrite in dense clay

Bocrounee, 6muke k eHTpalnbHOM YacTu Mbica JKenesHsiit Por, ObLT HaliieH CUlTb-
HO BBIBETPEHHBIN 00pa3ell INIMHBI 3eJIeHOBaTO-0exkeBoro 1nBera (puc. 8). B Hem npucyt-
CTBYIOT >KWJIbl BUBUAHUTA TEMHO-CUHETO 1[BETA. JIyuncThie KpucTamibl JIMHOU 10 8§ MM
MepeNMBalOTCs CTEKIISTHHBIM OneckoM. Ha cBexkeM ckosie oOpasiia MUHepaa UMeeT 3aHO-
3UCTBIN U3JIOM M COBEPIICHHYIO CIMIAHOCTh. TBepAOCTh HeOOMbIIast (OKOJIO 2 MO MIKaje
Mooca), ouenp xpynkuid. Taxxe B 00pasiie MpUCyTCTBYIOT BKpAIJICHUS 3eMIUCTBIX IlIa-
PUKOB BUBHAHHTA, KOTOPBIE MIPH pacKaJbIBaHUU UMEIOT HBET 3addpe.
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Puc. 8. Buisempenas enuna c sicunamu euguanuma /
Fig. 8. Weathered clay with veins of vivianite

BbiBOADI

[TnacT Oyporo keje3HsKa, BEIXOIAIIMN Ha THEBHYIO TIOBEPXHOCTh B PailOHE MbIca
2Kenesnsiit Por, 3asieraetr B TOJIIE CEPHIX IIMH KEJIE3HOPOTCKOM CBUTHI M COBMAAAET C
HUMHU I10 BO3PACTY, TO €CTh ABJSETCS CUHICHETUYECKUM, YTO MOATBEPKIAACTCS MaIeOH-
ToslornyeckuMu Haxoakamu [borym u ap., 2020]. Msic XKene3usiii Por npencrasnsier
coboii xenezopynHoe mectopoxkaenue [borym u ap., 2021]. JlanHHOe MecTOpOKIeHNE
OypBbIX JKEJIE3HSAKOB SIBIISIETCS XEMOTEHHBIM KJIACCOM OCAJI0YHBIX MECTOPOXKACHU, Chop-
MUPOBaHHBIX U3 KOJUIOUIHBIX PACTBOPOB, KOTOPBIE SIBJISIFOTCS BaKHBIM UCTOYHUKOM IIPO-
MBIIIEHHBIX OOJUTOBBIX (OypOXKeIe3HSKOBBIX) Py kKejie3a. ITO MOATBEPKAAIOT Cleay-
IOLME XapaKTepHbIe 0COOCHHOCTH: aCCOIMAIIMSI C CEPOLBETHBIMU TEPPUTEHHBIMU (Op-
MalUsIMU TYMUJHBIX KIMMaTHUYECKUX 30H, 3aMOJHSIOUIMMH MOPCKHE M OKEaHUYECKUE
BIIAJMHBL; (PalMalbHO-TeOXUMHUYECKas 1 MUHEPaJbHAs 30HAJIBHOCTh OPYIEHEHHUS! OTHO-
CUTEIIbHO OeperoBoii JINHUY; MIacCTOBask popma Tel, 00IuToBas TeKCcTypa pya. [lnacroBas
(hopMa pyaHOro Teja U ero CoriacHOE 3ajeraHue B 0CaJ0YHbBIX TOJIIAX KEJIE3HOPOTCKUX
IJIMH TPSIMO YKa3bIBaeT Ha CEIMMEHTOTEeHHO-AMAreHETUYECKOE MPOUCXOKACHUE PYIbL.
Taxoke MpUCYTCTBYET XapaKTepHOE MepeciauBaHie PyJHOrO CJI0s, PaKyIIHSKOB U IJIUH.
Bce naiineHHble MUHEPAbl UMEIOT B COCTaBE kej1e30 (OOPHUT, XalbKOMUPUT, BUBUAHUT,
aumoHHT) [Deer et al., 2011], yTo sABAsSETCA MPU3HAKOM OOJIBIIIOTO COJEPIKAHMS JKeye3a
B IUIACTE.
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