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PE3IOME

[OpHOrpeaHO-NaneoLeHCkUTe ckanu OT npexogHata 3oHa Mexay 3anapghus MpepbankaH v Muawniickata nnova B C3 Bbnrapusi ca yCTaHOBEHW MPeaVMHO B
COHAaxW. B eHO OT pefkuTe paskpuTHS Ha NOBBPXHOCTTA Npy ¢. Bnagumuposo, obnact MoHTaHa, ckanuTe npogbikasar Aa Ce MHTEPNPETUPAT KaTo FOPHOKPEAHM.
Te ca npeactaBeHu OT 34paBu, NMIbTHW, CUMHO HanykaHW BapoOBWLM, B KOMTO OT JECETUNeETWs Hacam ce pa3paboTBa kapuepa 3a WHEpTHU Mmatepuanu. B
HaCTOSILLOLLO M3CresjBaHe Ce NPEACTABAT NANEOHTONOXKKM [OKa3aTeNcTBa 3a Bb3pacTTa Ha CkanuTe W Ce akLeHTUPa BbPXY TEXHUS LMKIYEH CTpoex. [laTupoBkaTa
Ha CkanuTe e HanpaBeHa MO BApOBWT HAaHOMMaHKTOH. TS Moka3ea, Ye Manka YacT OT paskpuBalLWTE Ce BApOBWLM Ca C KbCHOKPEOHA Bb3pacT, a OCTaHanuTe
NpUHaZnexat Ha MbpBuTe HAaHOMOCUITHM 30HM Ha ManeoLeHckaTa cepusi. [onsiMa YacT 0T BapoBMLMTE Ca C SICHO U3pa3eH LMKIMYeH cTpoex. Cpen Tsix ca passuTy
[06pe NpocnenvMy 3aMMBHM NOBBPXHOCTY, M3pa3eHN B pa3pesa kato rMaBH NNacToBM MOBLPXHOCTY. VlepapxuaTa Ha LvKnuTe Nokassa, Ye Hal-BepOSTHO Ce Kacae
33 KIMMaTUYHMW MKW OT YecToTHaTa neHTa Ha Munankosuy ¢ npogbmkuteHocT ot 20 1 100 xun .

BBLBEAEHME

KpembyHute BapoBMUM Ca €OWH OT  Hal-LIMPOKO
pasnpoCTpaHeHUTe FOPHOKPEOHO-NANeOoLeHCKN nTodaLme-
cu Ha TepuTopusTa Ha lMpenbankaHa B CeBepHa Bbnrapus.
[oBeyeTo aBTOPM M OTHACAT KbM “Me3gpeHcka cauTa” v no
aHarnorvs ¢ KpeMbyHUTE BapoBuuM B Musnidickata nnoya rwm
cyuTaT 3a JOMHOMACTPUXTCKW. CbrnacHo nocnegHUTe AaHHM
obave, cTpaturpadckuaT WM 0DXBAT Ha  3HAYUTENHM
Teputopum ot Wstounus n 3anaghus [penbankaH e
Mactpuxt-MNaneoueH (CuHboBckn, XpuctoBa-CuHbOBCK,
1993; Sinnyovsky, 1993; CuHboscku, 1998; BaHrenos,
CuHboBckm, 2001; Croikosa u gp., 2001; Sinnyovsky, 2002).

Hain-3anagHuTe paskputus Ha To3u intodaumec ca npm c.
BrnagnmupoBo, obrnact MoHTaHa, B CeBEpHWSt Kpail Ha
npexogHata 3oHa Mexay [lpenbankaHa u MusmiickaTa
nnatdopma (cpur. 1). Tyk Te3u ckanu ca cnabo nyyexn. B
HaCTOALOTO M3CnedBaHe Ce npeanaraT HOBW [aHHM 3a
TEXHUS LIMKIUYEH CTPOEXK U NO-LUMPOKUS UM CTpaTUrpacicki
obxgar.

NPEONLIHM N3CNEOBAHNA

CTeneH Ha U3y4eHOCT Ha NOBBPXHOCTHUTE Pa3KPUTHA

[TbpBUTE AaHHW 3a KPEMBK ChObpXaLLM BapoBULM MPU C.
Mota (cera BrnagnmmpoBo) npuHagnexat Ha 3natapcku
(1905). Ton cvobluyaBa 3a Haxopku Ha Echinocorys vulgaris
Breyn. “6 ecopHume bene3Hukasu unu yxwvamu eaposuyu”
no nesus Bpsr Ha p. Orocta v NpbB 1 NPUEMA 3a CEHOHCKM.
B no-kbcHaTa cu 0606wwmTenHa pabota 3a MopHaTta Kpega B
Bbrnrapus ToM nogbpxa MHeHUeTo cu, Ye ‘Ha 3anad om
pekama Bum CeHOHCKUSM Kam e KOHCmamupaH
nonoxumesHo 0o ceza camo okono c. [lloma Ha Ozocma”
(3natapcku, 1910). CobloTO MHEHWe Ce naHcupa M B
pabotata My ‘l'eonorusTa Ha bbnrapus” (3natapcku, 1927).
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E. Bonyes n b. KameHos (1934) obeamnHsBat nmHTOBUTE
BapoBMUM B “KpeMbK Cbabpxaly xopu3oHT c Coraster
Vilanovae”, KbM KOWTO npuyucnsBaT W BbAPOCHUTE
BapoBuum npu c. Jlota: “Kpembk cbObpxKawume 8aposuyu
umMam 3asulGHO XOPU3OHMANIHO Pa3npoCmpaHeHue Mexoy
pekume Wckvp u Oeocma. Hall-3anadHama mouyka, 00
Kosimo eu Hamupame, e 6bpdomo Kogayesuuya, 3anadHo om
Ozocma npu c¢. Jlloma”. OT kameHonomHuTe npu c. fliota
(cera BnagummnpoBo) Te cbobLiaBaT 3a HAXOKW Ha EXMHUAMN,
HO LUMTUpAT efuHCTBEHO aMmoHuTa Pachydiscus neubergicus
v. Hauer. B Tasu pabota ca [JageHn cxemaTtuyHu
npocunn Npe3 aHTUKNHanaTa, KOSTO aBTopUTe MMEHyBaT
MoteHcka.

leonoxkata kapTupoBka Ha paiioHa B M 1:25 000
(MoppaHos v ap., 1962) He MpOMeHs npeacTaBuTe 3a
Bb3pacTTa Ha ckanute. ToBa Baxu W 3a reonoxkara kapTa
Ha Bbnrapus B8 M 1:100 000, kapteH nuct MoHTaHa
(Purmnos u Ap., 1995a), KbOeTo ca OTHECEHW KbM Han-ropeH
Kamnan — [oneH MacTpuxt. 3a Tasu Bb3pact dununos
(1995) ce nososasa Ha Monkuyes (1982, 1986).

WUTepnpeTaumn Ha COHOaXHU 1 reoM3NYHN AaHHM
MomnesHn AaHHM 3a AbAOOYMHHMS CTPOEX Ha mnowiTa ca
nonyyeHn npu AbNOOKOTO HedpTeHo coHanpare. Conpax P-8
BragumupoBo npemuHaBa TOPHOKPEAHUTE OTNOXEHUS W
3aBbpwea Ha 1800 m B anbckute meprenn Ha Cymepckata
ceuta. CoHgax P-1 MapaH (4382 m) npemuHaBa BCUYKM
ckanm ot KeatepHepa o [onHus Tpuac, BKMKYMTENHO W
“MacTpuxTcku” BapoBuLm ¢ gebenuta okomno 600 m (cur. 1).

lonemnte aebenuHN Ha rOPHOKPEOHWUTE OTMOXEHUs ca
KOMEHTUpaHW Npes WecTaeceTTe roanHn. AtaHacos (1961)
oT0ens3Ba, ye aedenuHara ot 550-600 m Ha MacTpuxTa npu
BnagummpoBo ce [obnuxaBa OO TasM Ha CEHOHA B
Nomckata naguHa. lMo- kbcHO Bonues (1971) npeanonara,
Yye “myk ce e OCbUWECMBUNIO NOHLXKEHUE npe3 20pHama
Kpeda npubnusumenHo Ha epaHuyama mexdy nioyama u
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pedbankana,
0oNbAHUMENHO  NpudsUXeH”.

eppxy koemo [lpedbankaHbm e 6un
PasnombT, pasrpaHuyaBaly

MpenbankaHa 1 MuamiickaTa nnoya e oxapakTepuaupaH no

COHOaxXHW AaHHM B P-8 kato CTPbMHO HakKNOHEH Ha Hor

Bbacen (dwr.

(BoHues,

1971),

a HeroBoto W3TOYHO MNpoabILKEHUE

TNecypckm pasnom (Benyesa v ap., 1970).
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Oueypa 1. [eonoxxa kapma Ha patioHa 8 M 1:100 000 (no ®ununos u dp., 1995, ¢ usmeHeHus u QonbiiHeHUs): 1 — anysuanHu OMIOXeHUs
(XonoueH): Yakbu, NACbYU, 2iIUHU U NPEOMIIOXEH NbOC; 2 — eNysuanHo-anysuanHo-0enysuanHu omnoxeHus (llnelicmoueH): nbocoguOHU

2MUHU; 3 — anysuanHu OMIoXeHus Ha nbpsa u emopa Had3anusHu mepacu (Foper lnelicmoyer): Yakbiu, NACbYU U 21UHU; 4 — e0NUYHU
omnoxerusi (CpedeH-IopeH lNnelicmoueH): boc; 5 — anysuanHu OmMIoXeHUs Ha mpema u Yemebpma Had3anusHu mepacu (CpedeH
MnelicmoueH): Yakbiu, NACBYY U 2iuHU; 6 - anmysuasnHo-nponysuanHu obpasysaHus (EonneticmoyeH): 8anyHu, Yakbiu U epasuliHu nacwbyu; 7 -

Cmuprercka cauma (Meom-Tonm): enuxu u ncbyu; 8 — @ypercka cauma (Capmam, opeH Becapab): dempumycHu, 00MUMHU U NECBYNUBU

8aposuyu, hacvyu u nacbyHuyu; 9 — Kpusodorncka ceuma (Capmam, opeH BonuH — lopeH becapab): efuHuU ¢ NICbYHUKOBU U MEP2ETHU
npocnotiku; 10 - Jumoscka cauma (Capmam, ['opeH BonuH — Joner becapab): nacwyu, nacbyHuyu u dempumycHu eaposuyu; 11 — [uneliHcka

cguma (badeH): auHu ¢ NPoCIoLKU 0m 8apoguyU, NACBYHUYY U eunc; 12 — Lllemwescka cauma (lManeoueH-EoueH): anuru u anespumogu
“Me3dpercka ceuma” (Macmpuxm-llaneoueH): 8aposuyu ¢ kpembyHU KoHkpeyuu; 14 — benobbpdcka + KHexaHcka ceuma
(Kornuac — Kamnan): enaykoHUMHU NACLYHUYY, Mepaenu u enuHecmu eaposuyu; 15— CanaduHoscka csuma (LieHoman — TypoH): mepeenu,

mepeenu; 13 -

2JluHecmu sapoeuyu u anesponumu;

16 — Cymepcka ceuma (Anm-An6): mepeenu, anuHecmu eaposuyu, nacbyHuyu; 17 — Mpamopercka ceuma (bapem — Anm): mepaenu, enuHecmu

eaposuyu u anesponumu; 18 — oocunusupaH eb3ced: 1— HugsHUHCKU, 2 — epaHu4eH pa3nom mexdy ‘[eseHckama” u “Kymnosuwkama”

1). Toi e HapeyeH HMBSHWHCKM pa3nom

FOONIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. Msan Puncku’, mom 46 (2003), caumnk I, FTEOJIONMS U TEOOUINKA
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eduHuya; 19 — npednonazaem pasnom; 20 — numocmpamuepacghcka epaHuya; 21 — coH0ax ¢ ObboyuHa Ha 3a60s1 8 Mempu u cmpamuepacghcka
eduHUYa 8 KOSIMO e 3a8bpWus

Bb3npueMaHeTo Ha HecurypHaTa MacTpUXTCKa Bb3pacT
KaToO OCHOBA 3a reorioXka MHTepnpeTauus orpaHuyaBa
Bb3MOXHOCTUTE 3@ [IOTMMHO OOsiCHEHMe Ha Teau
nebenuuu.

AKO CKOPOCTTa Ha CeayMEHTaLMst Ce U3UMCIN 3a OKONO
600 m pebenuHa Ha MacTpuxTckus eTax (cwr. 1, coHgax
P-1 MagaH), Ta 6u 6una okono 100 Bubnoff (m/mnH. 1.),
KOeTO € TBbPAE BMCOKA CKOPOCT 3a MNaT(OpPMEHH
OTIIOXEHMS.

FEONOrOCTPYKTYPHA NO3NLMA

W3cnensaHnaT paiioH nonaga B ceBepHata nepudepns
Ha T. Hap. “BnagnmmpoBo-MapkoBcka HarbHata 30Ha”
(MloBues, Banyxoscku, 1961) umm  “Bnagvmmposo-
MapkoBcka npexogHa 3oHa” (Bonev, 1966). Tsa e
pasnonoxeHa Mexay CbluuHckua  [lpegbankaH 1
Mwuauiickata nnatcopma (cur. 1). bonues (1971) ¢
Hapuya “rbHKoBO-6rokoBa wBMUa BnagumupoBo-Pakuta”.
Tyk ca onucaHW ABE CbCEeAHM MbHKOBW CTPYKTYpU —
NMoteHcka aHTWknuHana (boHuyes, KameHos, 1934),
HapuyaHa no-kbCHO BnagumupoBcka v pasnonoxeHara ot
tor lpagelwHuwka cunknuHana (borgaHos, 1971). MMo-
KbCHWUTE aBTOPM NpUeMaT MbpBaTta 3a XOPCT-aHTUKNMHanNa
(Monos v gp., 1960; AtaHacos, 1961; bonues, 1971).

Ta3n 30Ha Ce MHTepnpeTMpa MO PasfMyeH HauMH Ha
[BaTa CbCeAHM KapTHU NUCTa OT reosiokkata kapTa Ha
Bwnrapus 8 M 1:100 000, B kOMTO Nonagat u3cnegsaHuTe
paskputus. Ha  kapteH nmct  bana  CnatuHa
BrnagnmupoBo-Mapkosckata  (MpexogHa) 3oHa e
pasrnefaHa KaTo CaMOCTOSITENHA TEKTOHCKa eauHuua,
HapaBHO ¢ Mwusuiickata nnatdopma M 3anagHus
MpegbankaH (Pununos u gp., 1995a,6). Bnagummuposc-
kaTa aHTUKNWHAMa, npocTupalia Ce Ha M3ToK OT C.
BnagumupoBo Ha k. n. MoHTaHa fo c. Jlecypa Ha k. 1.
Bbsna CnaTtuHa, e onucaHa KkaTo CbCTaBHa CTPYKTypa Ha
Taan 3oHa. Ha k. n. MoHTaHa cblyata 30Ha € MHTep-
npeTMpaHa kato 4acT OT T. Hap. ‘[leBeHcka eguHuua’,
HaBneyeHa Ha cesep BBPXY ‘MU3NACKUS MUKPOKpATOH”
(Llankos, 1995). Tq e orpaHnyeHa ot fgBa norpebaHu nog
HEOTEHCKUTE OTNIOXEHUsS Bb3cean — HWBAHWHCKMSA OT
CEBEp W rpaHnyHus pasnom ¢ “Kytnosuwkata eguHuua’
oT tor (cpur. 1). [lnaroHanHo npes kapTHUS NUCT MUHABA T.
Hap. “MagaHckW pervoHaneH nuHeameHT” NpUBBLP3aH KbM
TebpauiikaTa cuctema ¢ nocoka 30-40° (dununos u ap.,
19956).

HACTOALLM PE3YNTATH

Baposuuute npu ¢. BnagumupoBo ca Hait-3anagHuTe
PaskpUTUS Ha  KPeMbYHUTE  KapOoHaTW,  OTHACsSHM
obukHoBeHO kbM “MesgpeHckata ceuta’. [nmaBHaTta uen
Ha HaCTOALLOTO U3CNeABaHe e NO-NPEeLMsHO AaTupaHe Ha
CKanuTe 1 u3yyaBaHe Ha TEXHUS LMKITMYEH CTPOEX.

PGSKPMTVIFITa Ca pasnosyioXeHu rmaBHO MO KXHNA 6ps1r
Ha p. Orocra Mexay cenata BJ'IaJJ,VIMI/IpOBO n
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pafellHnya, HO Hai-ronsMoTO paskpuTHe € B Kapueparta,
paspaboteHa no nesus Opsr 3amagHo oT Bnagumuposo.
MpeameT Ha HacToswata paboTa ca paskputusTa B Tpu
MMOLLM: Kapuepata U HEHWUTE OKOIHOCTW, PasKpUTMETO
3anagHo oT pekata B KO3 brbn Ha kapTata U paskputusiTa
I0XXHO OT pekaTa Mexay Bnagumuposo u pagewHnuya.

Queypa 2. [lnacmosu nogbPXHOCMU (CMpPesKume) 8
mMacmpuxmckama yacm Ha paape3a toxHo om p. Ozocma npu c.
Bradumupogo - 8eposimHu eparuyu Ha 100 XunsOHU YUKIU Ha
Munarkosuy, cbkcmaseHu om no 5 crios, cbomeemcmeawu
8eposimHo Ha 20 xunsdHume yuknu Ha MunaHkosuy

BapoBwukoBaTa nocnenoBaTenHoCT € npeacTaBeHa oOT
34paBn, NNbTHU, HexoBu [0 CBeTnocuBi UnNn Kpemaswu
Baposuun ¢ Ka(*)ﬂBI/I 00 CBETNOCMBMN KpeMbYHU KOHKPEeLUW.
Te ca pobpe HannacTeHM W WMHTEH3WUBHO HamykaHW C
OuoTypbupaHu nnactoBM NOBBLPXHOCTM. Bb3 ocHoBa Ha
HaHOhOCUNHM M3cnedBaHus Ha 59 npobu ce fokasga, ue
kapOoHaTHaTa MocnefoBaTeNIHOCT BKMOYBA MACTPUXTCKU W
naneoweHckm ckanu. MoeeyeTo oT npobute cbabpxar beaHa
WIN He CbObpXaT HuKakea HaHodropa. HesaBucumo oOT
TOBa, MacTpuxTcKaTa W narneoLeHckaTa YacT Ha paspesa ce
pasnosHaBaT fleCHO bnarogapeHne Ha HSKOMKOTO MeprerHy
MexgynnacTus nog W Hap rpanvuyata Kpepa/Tepumep,
cbabpxalm 6oraT  HaHOOCUNMHM  acoumauum. Teaw
acouuaumu ca npeacTaBeHM OT XapaKTepHW FOPHOKPELHM
HaHodocunn nog rpanuuata KT u naneoueHckn Hag Hes,
kouto ce pasnuyasat noytn Ha 100 % no cBOS TaKkCOHO-
MU4eH 0BnMK M OTpassBaT rofisiMata NpoMsHa B TaKCOHO-
MWUYHWS CbCTaB NMPU HAHOOCKINUTE Ha Tasm rpaHuLa.

MacTpuxt

MacTpUXTCKUAT eTax 3aeMa Hail-fomnHaTa yacT T paskpu-
TsATa no feata 6psra Ha p. Orocta. Toil u3rpaxaa rmasHo
sipkaTa Ha JlioTeHckaTa aHTMKNMHana.

B paspesa cesepHo oT p. Orocta camo Hal-[omHUTE Hs-
KOMKo MeTpa npuHagnexat Ha Mactpuxta. ToBa e orpaHu-
YEHO pasKpUTME C BUCOYMHA 3 M, Pa3rofoXeHo npeau 3a-
nagHus BXod Ha c. Bnagumuposo. Obpasuute oT mepren-
HWUTE NPOCNONKN CbAbPXAT Borata ropHOKpeaHa acounaLms
C TWUMNUYHUTE TOPHOMACTPUXTCKM HAHO(OCWUNHU penepu
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Micula murus (Martini) and Lithraphidites quadratus
Bramlette & Martini.

Cnepgauute 10-12 m oT pa3pesa ca NOKPUTM OT Aeny-
BMANHW OTNIOXEHNS. PaskpuBalLmTe ce oTrope kapboHaTu
CbObpXaT NaneoLeHck1 HaHOOCKNK, Taka Ye rpaHuLaTa
Kpepna/Tepuuep nonapaa B 3aKpUTus MHTepBar.
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Queypa 3. Hall-donHama yacm om naneoyeHcKus pa3pe3
noKa3ga UUKTUYEeH CMPOeX C 21aéHu Ninacmosu No8bPXHOCMU,
oepaHuyasawu eeposmuu 100 xungdHu yuknu Ha MunaHkosuy,

8CEKU 0OM KOUmo e ckcmaseH cpedHo om 4,7 cros,
20 xungdHume.

lnacToBeTe No toXHUSA Opsar ca HaknoHeHn Ha KO3 u
CKanuTe cTaBar no-CTapu OT 3arnag Ha U3TOK MoKpa pekata.
Uuknuynute Baposuyn 500 m M3TOMHO OT MoCTa, ca C
KbCHOMACTpUXTCka Bb3pacT (ur. 2). B ToBa paskputue
nmum  pobpe mM3paseHa  LMKNWMYHOCT, MNpeAcTaBnsiBalya
BepostHO 20 un 100 xunsagHuTe UMKk Ha MwunaHkoBmd.
MpaHuuata Kpepa/Tepumep ce Hamupa Ha okono 30 m oT
OCHOBaTa Ha PaskpUTUETO. [PaHWYHMAT CrIOW, MapKupaLy
Taan rpaHuLia B MHOTO paskpuTUs B CTpaHaTa 1 no CBeTa, TyK
He e HaMepeH.

Obwara febennHa Ha paskpuTaTa YacT Ha MacTpuxTckus
eTax e okono 30-40 m.

Maneouex

lManeoueHckaTa Yact Ha kapboHaTHaTa nocnegosaten-
HocT e pobpe paskputa no geata Opsra Ha p. OrocTa.
HeitHata nebenuHa e Hag 60 m. B ToBa crtpaTurpadicko
HWBO € pa3BuWTa BapOBMKOBaTa kapuepa. B ropHus 3anageH
Kpaii Ha kapuepaTa ce paskpyvBa TpaHCTpecyBHaTa rpaHuua
MexOy um3cnedBaHaTa KapboHaTHa MoCrnefoBaTeNHoOCT W
capmaTckuTe BapoBvUM Ha [lumMoBcKaTa cBuTa.

ManeoueHbT e NpeacTaBeH OT 34paBu, CBETNOCUBU A0
KpemaBu BapoBULW C KadsiBK [0 CUBK KDEMBYHI KOHKPEL K.
lMnacToseTe ca ¢ febennHa 20-40 cm, pasaeneHu ot gobpe
ochopMmeHH Br1oTypOMpaHu NNacToBM NOBBLPXHOCTY.

EanH nobpe paskput 18 MeTpoB pa3pes Ha Hal-AomnHUTE
naneoLEHCKM NNacToBe Hapd 3akputust rpaHudeH  KIT
WHTepBan e u3cneaBaH 3a LMKIMYHN eneMeHTn. Ckanute B
TO3M MHTEpBan ca eCTECTBEHO M3BETpenM ¢ Aobpe passuTy
MacToBM NOBBbPXHOCTY (cour. 3).

Wamepenu ca 061wo 70 BapoBMkoBM nnacTta ¢ aebenuHa ot
8 no 65 cm. Hait-yecto cpewaHata aebenuna e 30, 25 1 20
cm. Cnopepn nonesata metognka Ha Schwarzacher & Ficher
(1982) nnactoBuTe MOBBPXHOCTW Ca pasdeneHn Ha [fse
rpynu: obuKHOBEHM U rnaBHW. OBMKHOBEHMTE NNACcTOBM
MOBLPXHOCTM Ca MPOCHEAUMN B PaMKUTE Ha eAMHUYHM
paskpuUTMs, LOKAaTO rNaBHUTe MoraT fa ce npocreassar
MeXOy OTOENHUTE paskpuTus. B M3yyeHus wHTepean ca
uaeHTMLMpanmM obLwo 15 rmaBHU NNacToBM NOBBPXHOCTY.
CraTuctmyeckata obpaboTka mokasa, 4e cpeaHusT 6pon
MnactoBe MEXOy rMaBHUTE MNAacTOBN MOBLPXHOCTM Bb3NM3a
Ha 4.7. ToBa No3BonsiBa ga ce AOMNycHe, Ye OOWKHOBEHMTE
MnacToBy MOBBPXHOCTH pasgenst nnacrose,
cboTBeTCTBALM HA 20 XMAsAHUTE LMKIM Ha MunaHkosmY. Te
ca rpynupaHn B NakeTW, OTAENEHW OT rNaBHU MIacToBM
MOBBLPXHOCTU U CbOTBETCTBALLM Ha 100 XMnsgHUTE LMKNN Ha
MunaHkoBuY. TakbB TWM LMKMMYHOCT € YCTAHOBEH B
naneoLeHckaTa 4acT Ha Cblius nuTocdpaumec npu rp.
Mesgpa (CuHboBcku, 1998).

Paskputneto B KO3 Brbn Ha kapTata ce Hamupa npw rp.
BoitunHoBLYM, ceBepHO OT MocTa Ha p. OrocTa. To e nokpan
u3ocTaBeHaTa X. M. NuHUS Ha OuBluaTa drabpuka “OrocTa’.
PaskputreTo e ¢ BucounHa 10 m 1 e npegcraBeHo oT gobpe
HannacTeHM  BapoBUUM  C  KPEMDBYHW  KOHKpeLwM.

[FOONLIHVK HauMuimerdeonapsosuyHusepcumem “Ce. Mean Puncku”, mom 46 (2003), csumnk I, FTEOTOMA M TEOOUINKA



HaHodhocunHOTO ChabpkaHWe No3BOM TO3M MHTEPBAnN Aa
6bae matvpad kato [oneH ManeoueH.

3AKITIOYEHKE

Pesyntatute oT Hacroswara paboTta mnokaseat, ue
BapOBULUMTE C KPEMBYHM KOHKpELMW, MpeLcTaBnsiBaLliy
LUMPOKO pasnpocTpaHeH nutodauvec B [lpenbankaa,
u3BecTeH kato “Me3gpeHcka ceuTa’, B Hait-3anagHuTe cu
paskputus mpu c. BnagummpoBo obxsawlat 3HauuTenHa
yact oT [lanmeoueHckata cepus. ToBa odvepTaBa Mo-
LAMOCTHa npefcTaBa 3a cTpaturpadckns M obxeat B
lMpenbankaHa u NOTBbPXOABA BEPCUATA, Ye Ha OOLUMPHH
Teputopun TO3W nuTodbaumec ce obpasya 3a emowH
3HauuTeneH nepuog OT Bpeme, oOxBawal, Lenus
MacTpuxtckm Bek U ronsma 4act ot [laneoueHckarta
enoxa. Tean BapoBULW NMOKa3BaT E€NEMEHTU Ha LIMKINYEH
CTPOEX, KOHTPOMMpaH Hal-BepOSTHO OT KIUMaTUYHUTE
uMknM Ha MunaHkosuy. [lo-cnabata uMm u3paseHoCT
nokasea, Ye Tyk ceguMeHTaumsTa e buna no-otganeveHa
ot bpera, 3a pasnuka oT pailoHa Ha Mesgpa, KbaeTo sicHO
LMKNYHITE BapOBWLM ca ce 0bpasyBanu B Hail-nnuTkaTa
YaCT Ha EMWUKOHTWHEHTAINHOTO MaCTPUXT-NAaneoLEeHCKo
Mope.
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ABSTRACT

The Upper Cretaceous — Paleocene rocks in the transitional zone between the Western Fore-Balkan and the Moesian Platform in NW Bulgaria are established mainly
in bore holes. The age of the rocks in one of the rare surface outcrops near Vladimirovo village, Montana District, is continuously interpreted as Late Cretaceous. The
rocks are represented by robust, dense, highly fractured limestone in which a limestone quarry has been developed for many years. The present study represents
paleontological evidence for the age of the rocks and emphasizes their cyclic structure. The dating of the rocks is made on the basis of calcareous nannoplankton. It
shows that insignificant part of the limestones is of Late Cretaceous age, but the rest of the section belongs to the Lowest Paleocene nannofossil zones. The main
portion of the limestones has clearly expressed cyclic structure. Well traceable flooding surfaces are developed, represented in the section as major bedding
surfaces. The hierarchy of the cycles shows that these are most likely climatic cycles from the Milankovitch frequency band of 20 and 100 ka.

INTRODUCTION

Cherty limestones represent one of the widespread Upper
Cretaceous - Paleocene lithofacies on the territory of the
Fore-Balkan in North Bulgaria. It is related by most authors to
the “Mezdra Formation” and is considered Lower
Maastrichtian, analogically to the cherty limestones in the
Moesian Platform. However, according to recent data, its
stratigraphical range in the large territory of the East and

western point, where we found them is Kovachevitsa hillok,
west of Ogosta near Lyuta village”. They mention findings of
echinoids in the quarry near Lyuta (now Vladimirovo) village
but only the ammonite species Pachydiscus neubergicus v.
Hauer is cited. In this work are published schematic profiles
across Lyuta anticline, first named by the authors.

The geological mapping in scale 1:25 000 (MopaaHos et
, 1962) did not change the notion about the age of the

West Fore-Balkan is Maastrichtian-Pafeocene (CVIHEOBC K, — rocks ftis not changed in the geological map of Bulgaria in
XpucToBa-CrHbOBCKa, 1‘9934 Slnnyevwﬁ%% CVIHbOBC — fsoﬁé 1:100 -000,—map- sheet Montana (dununos et al.,
1998; BaHrenos, CuH qB(tKv‘l, 2001; CroikoBam -~ , 200 1

Sinnyovsky, 2002).

Oaastrichtian. This age is accepted by
7 onkiues (1982, 1986).

a% where these rock$ are related to the uppermost
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Figure 1. Geological map in scale 1:100 000 (after ®ununos et al., 1995, with additional data): 1 - fluvial deposits (Holocene):
gravel, sand, clay and reworked loess; 2 — eluvial-fluvial-deluvial deposits (Pleistocene): loess-like clays; 3 - fluvial deposits of the
first and second terraces (Upper Pleistocene): gravel, sand and clays; 4 — aeolian deposits (Middle-Upper Pleistocene): loess; 5 —

fluvial deposits of the third and fourth terraces (Middle Pleistocene): gravel, sands and clays; 6 — fluvial and fan deposits
(Eopleistocene): boulders, gravel and coarse-grained sands; 7 — Smirnenski Formation (Meotian-Pontian):clays and sandstones; 8 —
Furen formation (Sarmatian, Upper Bessarabian): detrital, oolitic and sandy limestones, sands and sandstones; 9 — Krivodo!
Formation (Sarmatian, Upper Volinian — Upper Bessarabian): clays with sandy and marly interbeds; 10 — Dimovo Formation
(Sarmatian, Upper Volinian — Lower Bessarabian): sands, sandstones and detrital limestones; 11 — Deleina Formation (Badenian):
clays with limestone, sandstone and gypsum interbeds; 12 — Shemshevo Formation (Paleocene - Eocene): clays and silty clays; 13
- “Mezdra Formation” (Maastrichtian - paleocene): Limestones with cherty concretion; 14 — Byalo Bardo + Knezha formations
(Coniacian - Campanian): glauconitic sandstones, marls and clayey limestones; 15 — Sanadinovo Formation (Cenomanian -
Turonian): marls, clayey limestones and siltstones; 16 — Sumer Formation (Aptian - Albian): marls, clayey limestones, sandstones;
17 — Mramoren Formation (Barremian - Aptian): marls, clayey limestones and siltstones; 18 — fossilized reverse fault: 1 — Nivyanino
fault; 2 — boundary fault between ‘Devene’ and Kutlovitsa’ units; 19 — supposed fault; 20 — lithostratigraphical boundary; 21 -
borehole with depth in meters and reached stratigraphical unit

If one calculates the sedimentation rate on the basis of The investigated area is in the northern periphery of the so
about 600 m thickness of the Maastrichtian Stage (Fig. 1, called “Vladimirovo-Markovo  Folded Zone (Mosues,
borehole P-1 Madan), it could be about 100 Bubnoff (m/Ma), Banyxoscku, 1961) or “Vladimirovo-Markovo Transitional
which is too high for platform deposition. Zone” (Bonéev, 1966). It is disposed between the real Fore-

Balkan and the Moesian Platform (Fig. 1). BoHueB (1971)
called this zone “folded-blocky strip Vladimirovo-Rakita”. Two
GEOLOGICAL SETTING adjacent folds are described in this area — Lyuta anticline
(BoHuyeB, KameHos, 1934), called later Vladimirovo anticline,
and southern situated Gradeshnitsa syncline (borgaHos,
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1971). The former is considered to be a “horst-anticline” by
MMonoe et al. (1960), AtaHacos (1961), boHues (1971).

This zone is interpreted in different ways on the neighbor
map sheets of the geological map of Bulgaria in scale 1:100
000, where the investigated outcrops are disposed. On map
sheet Byala Slatina the “Vladimirovo-Markovo (Transitional)
Zone” is considered as separate tectonic unit of the same
rang as the Moesian Platform and the Western Fore-Balkan
(dunmnos et al., 1995a,b). The Vladimirovo anticline, ranging
from Vladimirovo village on map sheet Montana east to
Lesura village on map sheet Byala Slatina, is described as a
constituent part of this zone. On map sheet Montana the
same zone is interpreted as part of the so-called “Devene
unit’, overthrusted over the “Moesian microcraton” to the
north (Llankos, 1995). It is restricted by two faults, fossilized
under Neogene deposits — Nivyanino fault from the north and
the boundary fault with “Kutlovitsa unit” from the south (Fig.
1). The map sheet is crossed diagonally by the so called
‘Madan Regional Lineament” constituent of the Tvarditsa
System with orientation 30-40° (dununos n gp., 1995b).

PRESENT RESULTS

The limestones near Vladimirovo village are the most
western outcrops of the cherty carbonates, commonly related
to “Mezdra Formation”. The main purpose of this
investigation is more precise dating of the rocks and study of
their cyclic origin.

The limestone sequence is composed of robust, dense,
beige to light-gray or cream limestones with small brown to
light-gray cherty concretions. They are well bedded and
intensively fractured with bioturbated bed surfaces. On the
basis of nannofossil investigation of 59 samples is proved
that the carbonate sequence includes both Maastrichtian and
Paleocene rocks. Most of the samples contain poor or no
nannoflora. Nevertheless Maastrichtian and Paleocene parts
of the section are easily recognized due to several marl
interbeds below and above Cretaceous/Tertiary boundary,
containing rich  nannofossil  assemblages.  These
assemblages are composed of characteristic Upper
Cretaceous nannofossils below and Pcee nannofossils

R o
i

d X ) R
- oan
1 A ,'.«;

1

Figure 2. Bedding surfaces (the arrows) in the Maastrichtian part of

0| <
==
o g% m |LITHOLOGY
w0 | L
187
Maastrichtian 17

The Maastrichtian Stage occupies of the
outcrops on both fiversides of| Qgogta-k nerally
builds up the core of the Lyuta anticlind—L—=—_=

Only the lowest few meers of| the, sectibn nortT of\Ogosta
River belong to thg Maagtrichtian. ThisTis aTrestricted 3 m
high outcrop, west [ofiithe| westérn enfrariceof-Vadimirovo
village. The samplgs from the
Upper Cretaceous Zassemblg
Maastrichtian nann fog‘jil marke
and Lithraphidites qyiadratys Br3

O

Deluvial deposits| cover|the o
the section. The aljo® ekposed carbpnatesceantain Lower
Paleocene nannojossils| agd| 4the aceousiTertiary
boundary falls into thelébv are& interval f———

The beds on the fottheyn riversidt ] he SW
and the rocks get olflegfrom west to e e-riler. The
cyclic limestones 900 m| epgt |of dhg by
Maastrichtian age (fig2).|In thig outcrp- ished well-
expressed cyclicity gorresponding prob 100 ka
Milankovitch cycled. The| Cretacedtd Tertiary boundary is
located some 30 M aboye Zhe| base] of thd outerdp. The
boundary layer, mafkigg this bo i
the country and all dver the world

The total thickpegg [of th
Maastrichtian Stagelis about 30-4

=
@)
[ = -
= 1
[
| |
I 3
2 11
1

Fiqure 3. The lo

the seqiORSENA FORRBHISEIIRAKKEHTIER

probable boundaries between 100 ka Milankovitch cycles,
composed of 5 layers corresponding probably to 20 ka
Milankovitch cycles

f the P. ) .
YR8 “Ce. Wean Puncku’ showtdfe (AAIhajenteddinGEQMAYeY st iERP HIIKBlY 100 ka

Milankovitch cycles, each composed of mean 4,7 layers, probably
corresponding to 20 ka Milankovitch cycles



Paleocene

The Paleocene part of the carbonate sequence is well
exposed on both riversides of Ogosta River. lts thickness is
more than 60 m. In this stratigraphical level is developed the
limestone quarry. At the upper western edge of the quarry is
exposed the transgressive boundary between the studied
carbonate sequence and the Sarmatian limestones of
Dimovo Formation.

The Paleocene is represented by robust, light gray to
cream limestones with brown to gray cherty concretions. The
beds are 20-40 cm thick, separated by well-developed
bioturbated bedding surfaces. A well-exposed 18 m section
between the lowermost Paleocene beds above the covered
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KT boundary interval has been investigated for cyclic
elements. The rocks in this interval are naturally weathered
with well-developed bedding surfaces (Fig. 3).

Totally 70 limestone beds have been measured with
thickness between 8 and 65 cm. The most common
thickness is 20, 25 and 30 cm. According to the field
methodology of Schwarzacher & Ficher (1982) the bedding
surfaces are divided into two groups — common and major.
Common bedding surfaces are traceable in the frame of a
singular outcrop whereas the major bedding surfaces could
be followed between different outcrops. Totally 15 major
bedding surfaces are recognized in the studied interval.
Statistical processing shows that the mean number of the
beds between the major bedding surfaces is 4.7. This allows
assumption that the common bedding surfaces separate
beds, corresponding to 20 ka Milankovitch cycles. They are
grouped into bundles, separated by major bedding surfaces
and probably corresponding to 100 ka Milankovitch cycles.
This type of cyclicity was recognized in the Paleocene part of
the same lithofacies near Mezdra town (CuHb0BCKM, 1998).

The outcrop in the SW part of the map is situated near
Boychinovtsi town north of the bridge on Ogosta River. It is
situated along the abandoned railway to the former Ogosta
Enterprise. The outcrop is 10 m high of well-bedded
limestones with cherty concretions. The nannofossil content
allows dating this interval as Lower Paleocene.

CONCLUSION

Present results show that most of the cherty concretion
limestones, representing the widespread lithofacies in the
Fore-Balkan, known as “Mezdra Formation®, in their most
western outcrops near Vladimirovo village, are of Paleocene
age. This outlines a more complete notion about their
stratigraphical range in the Fore-Balkan and confirms the
version that in large territories this lithofacies is formed for a
long period including the whole Maastrichtian age and part of
the Paleocene Epoch. These limestones show elements of
cyclicity, controlled most probably by the climatic
Milankovitch cycles. Their lower distinctness is an evidence
for comparatively distal sedimentation in contrast to the
Mezdra region, where the clearly cyclic limestones are
formed in the shallowest part of the epicontinental
Maastrichtian-Paleocene Sea.
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