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PE3IOME

HacroswwoTo nscnengaqe Ha ckanute Ha Knapopybckata cuTa, kosTo e yacT oT “Kapnatckus TMn ropHa kpeda’, paskpuBa ChLUECTBYBAHETO Ha HOB pa3pe3 Ha
rpaHWUYH1S MHTEpBan kpepalTepLmep Ha TepuTopusTa Ha bbnrapus. MHTepsambT BKilouBa rpaHnyHuTe HaHodocunHm 30HM Micula prinsii v Biantholithus sparsus. Ha
rpaHuLiaTa Mexy ABeTe 30HU e YCTaHOBEH TbMeH crioii ¢ AebenuHa 4 cm, MapkupaLL ronsmata cMsiHa B CbCTaBa Ha HaHOMMaHKTOHHWUTE acoumaumi. JIMTonoXKUST
aHanu3 Ha rpaHuyHus WHTepsan mexay -2.75 m v +4.00 m nokasBa, Ye TasW YacT OT pa3pe3a e NpeACTaBEeHa IMaBHO OT aneBpoOnWUTM, A0KATO BapoBULMTE W

Meprenute ca B NOAYMHEHO KONUYeCTBO.

BBLBEAEHME

lpaHuuata kpepalTepuvep e OGensisaHa ot  rnobanHo
MMNaKTHO cbOMTWEe npean 65 munuoHa roguHu. Ts e
MpescTaBeHa OT HEKONMKOCAHTUMETPOB CMOW, YCTAHOBEH B
rnobaneH Mmawab u xapakTepusupal, ce C MNOBWLLEHO
CbObpXaHWe Ha WpUOWA, PedKku EneMEHTM, LUOKOB KBapl,
MWUKPOTEKTUTI WU PEAKN MUHepanu. T3 Croi € YCTaHOBEH 3a
nbpeu mbT oT Alvarez et al. (1980) u Ton mapkupa ronsmara
npoMsiHa B 3eMHata nopa 1 ¢hayHa — u34e3BaHe Ha ronsama
4acT OT NnaHKTOHHUTE opraHuamu (Hag 90% OT BapoBUTMS
HAHOMMAaHKTOH W NNAHKTOHHUTE POpaMUHUGEpH, KOUTO CTOST
B OCHOBaTa Ha XpaHwTenHarta Bepura), Ha okono 60% or
MOKPUTOCEMEHHUTE BUOOBE, MHOTO TPYMi €XMHWUAW, KOopanw,
TONNONBMBI MOIOCKM 1 MPUMUTUBHM 603aiHMLM. TOBaA HMBO
MapKupa 1 MbIIHOTO M34e3BaHE Ha aMOHNTUTE, HenemMHuTUTE,
PyaNCTUTE U MHOLEpamycuTe OT BuBanBumuTe, HEPUHENAUTE |
aKkTeoHenuauTe OT  racTponoguTe, MOPCKUTE  BIIEYyTU,
[vHo3aBpuTe M T. H. (Barnes et al., 1996).

Mpe3 nocnegHoTo feceTuneTve Ha TeputopusTa Ha
Bbnrapus 6sxa yCTaHOBEHM NOCTENEHHW npexoau Mexay
KPEOHW U NaneoreHck CeaMMEHTW B PasnuyHW paspesu OT
lMpenbankaHa u CTaponnaHuHckaTa CTPYKTYpHa 30Ha.

HacroswwoTo u3cnegeaHe e NOCBETEHO HA M3y4aBaHETO Ha
HOBO pasKpWUTME Ha rPaHUYHUS WHTEPBAN Kpeda/Tepuuep Ha
TeputopusiTa Ha 3anagHus [pepbankaH, Hamupawo ce B
pamMkuTe Ha T. Hap. “KapnaTcku Twn kpeda” BbB BuamHcka
obnacr.

MPEAXOOHWN N3CNEOBAHNA

TPaHUYHMAT UHTEPBan Kpegda/Tepuvep Ha TeputopusiTa Ha
Bbnrapus € ycTaHOBEH B pa3nMuyHM paLuanHiu TUMOBE:

BapOBWKOBO-MeprenHn nepuogutu npu rp. bsana, BapHeHcko
(Stoykova, Ivanov, 1992) u c. Jhotu pon, BpauaHcko
(CromkoBa u gp., 2000; Sinnyovsky, 2001); B TypOuantHu
oTnoxeHus kpait ¢. EmoHa, Bypracko (Sinnyovsky, Stoykova,
1995), c. KosmumHo wu Aitockms npoxog (Sinnyovsky,
Vangelov, 1997) n no p. Mapalu toxHo ot rp. Koten (CtoitkoBa
u ap., 2000); UMKNMYHWN BapOBUKOBHW MOCINELOBATENHOCTM NpU
c. Mopasuua (Cunbosckm, 1998) n rp. Mesgpa (CtoiikoBa u
ap., 2000), Koss peka, p. PaskpaueHuua u YygHute ckanm
(Banrenos, CwuHboscku, 2000; Sinnyovsky, 2001). Bbnpeku
TOBa rpaHuLaTa € reoXWMMYHO [oKa3aHa camo B TpW OT
u3bpoeHute paskputns — npu rp. bana (Preisinger et al.,
1993a,b), npu c¢. Mopasuua, 3anagHo ot rp. Mesgpa
(CunboBcku, 1998) u paskputueTo no Koss peka, U3TOYHO OT
YynHute ckamm (Banrenos, Cunboscku, 2000; Sinnyovsky,
2001).

CenumeHTHWTE ckanu B OKONIHOCTWUTe Ha ¢. Knapopy6 ca
onucaHn 3a mbpeu MbT Kato “flytecueH” ot beperos (1937),
KOMTO npuemMa HOPMarnHO MOMoXeHue 3a npeobbpHaTUTE
MNacToBe W cunTa “rMnHMTE” 3a “No-mnagu” oT “MecbKnuBuMS
komnnekc”. [Mo-KkbCHO cCKanuTe ca BKMKYEHM B T. Hap.
“CuHaiticka kpepa’, “baHatcka kpepa” wnu “Kapnatcku Tun
kpega”.

TepmuubT “CuHaiicka kpeaa” e BbeeaeH ot Ct. BoHues
(1923) 3a ceHoHckUTE GULIKM OTNOXEHUst no p. Tumok. B.
LlaHkoB B LlaHkoB n fgp. (1960) uuTMpa MHEHWETO Ha Npod .
Filipescu, 4ye Te ca cxogHu ¢ “baHaTckus TUN Kpega” W ce
pasnuyaBat 3HauuTenHo ot “CuHaiickata kpega” B PymbHus.
B cbluata ctatus ckanute, paskpuBalLy Ce ron3TOYHO OT C.
Knapopyb, ca onucaHn kato “CuHKaBK MEeprenin ¢ MPOCIOMKN
OT MecbuYnMBM Meprenu’ C MacTpuxTcka Bb3pacT. 3a Mbpay
MbT Bb3PACTTa Ha CKanuTe € JokasaHa C HaXO4KW OT aMOHUTMK,
MHoLepamycy 1 rnoboTpyHKaHUAN.



TepmuHbT  “KapnaTcku Tun  kpeda” e BbBedeH B
6bnrapckarta reonoxka nutepatypa ot L. LiaHkos (1961,1963)
3a 3aMsiHa Ha TepmuHa “CuHaiicka kpefja“'m 3a OTnMyaBaHe Ha
KPEOHWTE CKanmW, paskpuBal Ce CEeBEpPHO OT MMHWSATA

BpbLuka yyka — Kupseso — Pakosuua - Pabuwa — Knagopy6,
OT KpeaHuTe ceammeHTu B 3anagHus bankaH. To3u Tvn ropHa
kpeda e cnomeHar u ot B. LiaHkos (1968).
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Queypa 1. leonoxka kapma u 2e010XKu paspes (A-A) Ha usyyeHama niow; 0o ¢. Knadopy6, BuduHcko (no Sinnyovsky, Petrov,
2000 ¢ usmeHeHus u donwaiHeHUs1): 1 — anysuanHu omoxenus; 2 — [Jumogcka ceuma: NACbYHULU U 8aposuyu; 3 —
Cmaponamuuwika ceuma: KOHariomepamu, nacbyHuyU U apaunumu; 4 — Knadopybcka ceuma: anesposumu, anespumosu 8aposuyu
u mepeenu; 5 — CumeoHoscKka ceuma: ypaoHCKU 8aposuyu; 6 — 3anadHobarnkaHcka kapboHamHa epyna (Fgopeuka, uHcKa u
[noxeHcka csuma): MukpumHu sd4ecmu eaposuyu; 7 — lMonameHcka cauma: 8aposumu NSCbYHULU U NECBYAUBU 8aposuyu; 8 —
Kunepcka ceuma: nacbyHuyu u koHanomepamu; 9 — naneosolcku epaHumu; 10 — numocmpamuepacghcka epaHuya; 11— ev3ced; 12
— pa3ced; 13 — NUHUA Ha 2e0MI0XKU pa3pes; 14 — 3HaK 3a OpUeHMUPOsKa Ha niacmoseme: a) HakmoHeHU, b) XopusoHmarnHu, c)
npeobvpHamu, d) eepmukanHu.






L. LankoB (1961) onmcBa B3aMMOOTHOLUEHUSITA MexAay
HOxHute Kapnatu u BankaHugute B paiioHa, M3non3Bamku
cTpaTurpadiCknm AaHHM OT [oknaga Ha BpwbnsHcku u gp. 3a
reoNIoXKOTO KapTupaHe, npoeeaeHo npes 1959.

U. UaHkos (1963, 1964) paBa HOBM NarneoHTONOXKM
pokasatencrtea 3a GuoctpaTurpacdhckoTo nofensHe Ha MacT-
puxta npu c. Knagopyb Ha 6asata Ha amoHuTHa bayHa. B
ponvHaTta Ha Bpbbcka Gapa HXHO OT Cenoto Toil onucea
paskpuTie ¢ AbIkuHa okorno 90 m ¢ npeobbpHaTK NNacToBe,
OT “nenensiBo-CMBM U CUBO3ENEHN aneBpuUToBM Meprenu’.

MacTpuxTckaTta Bb3pacT Ha CkanuTe e JokasaHa ¢ borata
Makpo- 1 MuKpodpocunHa acoumaums. Makpodgocunute ca
MPeacTaBeHn OT WHOLEepamMycu C [OOMMHMpALM BUOOBE
Inoceramus regularis d’Orbigny, Inoceramus balticus B6hm
and Inoceramus impressus d’Orbigny u amonutn -
Baculites anceps leopoliensis Nowak, Diplomoceras
cylindraceum (Defrance), Hauericeras sulcatum (Kner),
Pseudokossmaticeras brandti (Redtenbacher),
Pseudokossmaticeras galicianum (Favre),
Pseudokossmaticeras  galicianum  tercense  (Seunes),
Pachydiscus  gollevillensis ~ (d’Orbigny), Pachydiscus
neubergicus (Hauer), [okasBaliM MPUCLCTBMETO Ha
MacTpuxtckata 3oHa Constrictus. OcTaHanuTe aMOHWUTHU
TaKCOHM Ca C MO-LUMPOKO CTPaTUrpadicko pasnpocTpaHeHue.
ABTOpPBLT [oKnmagBa UM Borata MMKpOGhOCMIHA acouuaums,
u3rpageHa rnaBHo OT NpeacTaBuUTenu Ha pogoseTte Anomalina
n Globotrunkana.

Mo-kbeHo Tzankov (1972) Hapuya Tean ckanm “Knagopyocku
komnnekc” (‘Kladorub Komplex”) Criopen TeHuos, Vonkuues
(1993) ToBa e rono ume. PaHrbT Ha Knapopy6bckata ceuta €
nocoyeH ot dunmnos u ap. (1995), Ho umeto “Knagopybcka
cBUTA” € M3NON3BaHO 3a Masnku paskpuTKs okono ¢. Pakosuua
Ha reornoxkara kapta Ha Bbnrapus, kapteH nuct 3aevap u
bop (devesa u gp., 1990) u npu ¢. Knagopy6 Ha kapTeH nnuct
BuauH (®ununos u gp., 1992). To e onpegeneHo ot TeH4oB
(1993) «kato rono wme. Bcudku aBTopu  npuemar
MacTpuxTcKaTa Bb3pacT U NIUTONOXKNS CbCTaB Ha cBUTaTa.

Mpe3 nonesus ce3oH 1998 KapTMpOBBYEH OTPSA Ha
‘Teonorusa n reoduanka” Al, Codoms, npegoctasm 4 npobu 3a
HaHotocuneH aHanus. belwe ycTaHoBeHo, Ye 3 oT npobuTte ca
C MaCTpuUXTCka BB3PACT, HO YeTBbpTaTa CbAbpXa TOPHO-
naneoleHcka HaHodropa. 1o To3n HauuH CTpaTurpadCkuaT
obxsat Ha csuTaTta bewe KopurupaH Ha MacTpuxT — ropeH
naneoueH (Sinnyovsky, Petrov, 2000).

FEONOro-CTPYKTYPHA MO3NLNA

Knapopybckata cBuTa Ce paskpuBa OroM3TO4HO OT C.
Knagopy6 nog copmata Ha uaterneHa B Hanpaenevune C3-
O/ TacHa vBuua ¢ AbmkvHa 2 km u wupuHa 300 m.
PaskpuTusita ca orpaHuyeHn B AonuHuTe Ha Bpbbcka Gapa,
ToHoB fon v LiuraHckus gon, 1orousTouHo 0T cenoTo (dur. 1).
Paskputneto B gormHata Ha Bpbbeka Gapa, onucaHo ot L.
LlaHkoB (1964) u nocoyeHo kato TwnoB paspe3 (Tzankov,
1972), e noytM HambnHO 3akpwuTo. HesaBucumo OT TOBA
ceuTata e fobpe paskputa B Liuranckus gon Ha 1,3 km U-HOU
oT Bpvbcka 6apa. [lnactoete ca npeobbpHat K
nputexasart opueHTauus 200-220°/30-60°.

Cnopep npefwecTeawmTe uscnegosatenu Knagopybekata
CBMTa € W3rpafieHa OT MEeCbUNMBM U aneBpuTOBM Meprenv ¢
MacCTpUXT — NarieoLeHcKa Bb3pacT.

[onHata rpaHvua ce mapkvpa OT pasfnoMHO HapyLleHue OT
Bb3ceaeH Tun. Mo Hero Knagopybckata CBWTa KOHTaKTyBa C
naneosomnck1Te rpaHuT Ha benorpagunilkus nnyToH (dur. 1).
FopHaTa rpaHuLa Ha cBUTaTa € pasMMBHA C EOLEHCKUTE
KoHrnomepaTu Ha CtaponaTuiukata ceuta. Ha M3TOK cBuTata
KOHTaKTyBa C topckuTe ckanu Ha [lonaTeHckata cBuTa U
3anagHobankaHckata kapboHaTHa rpyna no pasioMm  OT
pascegeH tun. Ha sanap ckanute Ha Knagopy6cekata cauta ce
MoKpMBaT ~OT HEOTEHCKUTE TEPUreHHW CeaMMEHTU  Ha
[nmoBsckara cauta

PE3YNTATU

HactoswoTo wu3cneaBaHe npeAcTaBs nNpeaBapuTENHUTE
pesyntaTh OT MW3y4yaBaHETO Ha [PaHWYHWS  WHTEpBAn
Kpefa/Tepuumep, NPOBEAEHO B pamMKuTe Ha U3cnegoBaTtenckara
nporpama Ha MI'Y “Ce. WBaH Puncku” npe3 nonesust Ce30H
2001. ObekT Ha m3cneaBaHeTo € MHO3bpHECTaTa kapboHaT-
HO-aneBpuUTOBa NOCNeaoBaTeENHOCT Ha Knagopybckara cauTa,
paskpuBaLLa ce LronsToyHo ot ¢. Knagopyb, BuguHcko.

KopurupaHeto Ha cTpaturpadckmnsi obxBaT Ha cBuTaTa
NpefocTaBs Cepyvo3HM Bb3MOXHOCTU 3a YCTaHOBABAHETO Ha
HOB MOCTENEHeH NMPEexXoA Npes rpaHuuaTta kpegalrepupep Ha
TepuTOpUsTa Ha brnrapus.

MMbpBOHaYanHoTO onpobeaHe B LiuraHckusa fon, nposegeHo
B HayarnoTo Ha natoTo Ha 2001 r., paskpuBa Tpu BaXHW akTa:
1) mo-wmpok cTpaTturpadckn obxeaT Ha cBuTaTa (rope
KamnaH — TOpPeH ManeoueH); 2) HeCbOTBETCTBUE MEXIY
NPELXOLHNTE TNTOMNOXKN OMUCAHNS 1 HACTOSILLMTE pesynTaTy;
3) HempeKkbCHATOCT Ha paspes3a, CpaBHUTENHO Aobpa
PasKpUTOCT, OTCLCTBME HA 3HAYUTENHU bHKM U Pasnomy.
Tean chakt ca pobpa ocHoBa 3a:; 1) ycTaHOBsBaHE Ha
rPaHUYHUS CNIOW MEXOY KpeaaTa W naneoreHa; 2) pesusns Ha
NUTOMNOXKNA CbCTaB Ha KnapopybckaTa csuta; 3) AeTaiinHa
Buoctpaturpacpcka nogsanba  Ha - kamnaH-NaneoueHCKuUs
WHTepBan Ha 6asata Ha BapOBMT HAHOMNAHKTOH W NIAHKTOHHU
thopamuHmdepwm.

HaCTOFlu.lOTO un3cnegBaHe € NoCBETEHO Ha NOKanu3npaHeTo
Ha TpaHU4HUA cron MeXOy Kpedata W naneoreHa UM Ha
JNINTONOrMATa Ha U3yvyaBaHua rpaHU4eH nHTepBsarn.

MpaHuuata Kpepa/Tepumep. IMpu HAacTOSALLOTO U3cneaBaHe
€ HamnpaBeHO JIUTOMOXKO W NANeoHTONOXKO M3crnessaHe Ha 7
M OT rpaHNyHNsa UHTepBan (cur. 2). Tol ce Hammpa HO OKOMo
50 m ceBepHO OT KanTaxa B LluraHckus gon. B Herosus
obxBar  Oelwe  yCTAHOBEHO  MPUCBHCTBMETO Ha  Tpw
HAHOCOCUIHM 30HM — Hail-TOPHWTE HWBA HA MacTpuXTckaTa
30Ha Micula prinsii, KakTo # ABETe Hal-gOMHU NaneoLeHCKN
30HM — NP 1 Biantholithus sparsus n NP 2 Cruciplacolithus
tenuis.

anC'bCTBVIeTO Ha [OB€Te TPaHW4YHKM 30HW  NO3BOSIN
JlIoKanu3npaHeTo Ha TbMeH cnow ¢ pebenuHa 4 cm, MapKupaLy,
pA3Ka NnpomAHa B CbCTaBa Ha HAHOMMNMAHKTOHHUTE acounalnn.
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Queypa. 2. Pa3pes Ha K/T epaHuyama e Knadopybckama
ceuma, Hamupawa ce 8 LjueaHckus dos Ha 1.3 km FOM om c.
Knadopy6, Budurcko: 1 - 3dpasu nnacmoge om buoknac-
MUYHU 83POBULU; 2 — aresponumu, aneepumosu 8aposuyy,
XUnogaposuyu U Mepaenu; 3 — mbMHO oygemeH croli Ha
epaHuyama K/T; 4 — obpa3sey

Mpobute nog To3M crnon chabpkaT 6orata HaHodhoCUMHA
acoumauus, npeacraeeHa ot Hag 50 kpegHu Buga. C Hai-
ronsm Opoi eksemnnspu ca npeacraeenun: Micula decussata
(Vekshina), Micula wastika Stradner & Steinmetz,
Watznaueria barnesae (Black), Cribrosphaerella ehrenbergi
(Arkhangelsky), Gartnerago obliquum  (Stradner),
Broinsonia enormis (Shumenko), Arkhangelskiella cymbifor-
mis (Vekshina), Microrhabdulus decoratus (Deflandre),
Eiffellithus turriseiffeli (Deflandre), Kamptnerius magnificus
Deflandre, Chiasmozygus litterarius (Gorka), Predis-

cosphaera cretacea (Arkhangelsky), Prediscosphaera
columnata Perch-Nielsen, Prediscosphaera microrhab-
dulina Perch-Nielsen, Prediscosphaera grandis Perch-
Nielsen, Ceratolithoides aculeus (Stradner), Zygodiscus
spiralis Bramlette &Martini etc. [lpeactaBeHn ca u
BCUYKWN rOpHOMacTpuxTcku mapkepw: Lithraphidites quadratus
Bramlette & Martini, Nephrolithus phrequens Gorka,
Micula murus (Martini), Micula prinsii (Perch-Nielsen).

lNaneoueHckata HaHohOCWUNHA acoumauns e C KOPEHHO
pasnuyeH cbCTaB. TakCOHOMMYHOTO pa3Hoobpasve B MbpBUTE
npobu Hag rpaHuuata - +5 n + 10 cm, € U3KMYNTENHO HUCKO.
Cpevart ce egnHnyHK gechopmmpani opmm, NpeacTaBeqn ot
Han-mHorobpoiHuTe  KpegHu BupoBe Micula decussata
(Vekshina), Watznaueria bamesae (Black), Arkhan-
gelskiella cymbiformis (Vekshina) u nakon gpyru. Moutu
95% oT acoumauusTa € npeAcTaBeHa OT oOLensBawuTe
Buaoee Braarudosphaera bigelowi Gran & Braarud wu
Thoracosphaera operculata Bramlette & Sullivan.
Cyclagelosphaera reinhadrtii Markalius inversus (Deflandre)
n Neocrepidolithus dirimosus Perch-Nielsen cbwo ca
4eCTO CpeLLaHn OLensBaLLy TakCoHM.

MbpBusT  naneoueHcku Bup  Biantholithus — sparsus
(Bramlette & Martini) ce nosssBa HenocpeAcTBEHO Haj
rpanuuara mexay +5 u +10 cm. Taka fonHata rpaHuua Ha
3oHa NP 1 Biantholithus sparsus ce mMapkupa eaHOBPEMEHHO
OT W34e3BaHETO Ha KpegHUTE BUOOBE U NMOSIBATa Ha 30HamHUA
mapkep. Cyclagelosphaera alta Perch Nielsen e pgpyr
naneoLieHck/ BKA, NosiBsBall, Ce B TO3W WHTepBan. [Tbpaust
ek3eMnnsp e HamepeH B npoba KLA +0.75 m. [lebenuHata Ha
3oHa NP 1 Biantholithus sparsus e 2.40 m (cur. 2). [TbpBaTa
nosiea Ha Cruciplacolithus primus Perch_Nielsen, Crucipla-
colithus intermedius (van Heck & Prins) wmapkupa pon-
HaTa rpaHuua Ha 3oHa NP 2 Cruciplacolithus tenuis. Hai-
HACKUTE HMBA Ha 30HAaTa Ce Xapaktepusupat W C
NPUCBLCTBMETO Ha Apyru kpyuunnakonutu - Cruciplacolithus
primus Perch_Nielsen, nosesBaly ce HENOCPECTBEHO NOS
30HanHata rpanuua, Cruciplacolithus tenuis (Stradner),
Cruciplacolithus asymmetricus (van Heck & Prins) wu
Coccolithus cavus Hay & Mohler.

Nutonorusa Ha Knagopy6ckarta cButa. [locera ckanuTe Ha
Knapopybckata cBMTa Ca OMWCBaHW KaTo PasfinyHW TUMOBE
Meprenn — nNecbunMBY, aneBpuUTOBW, BapOBUTH, C PEAKM
NPOCNONKM OT BapoBuum (BUX “MpeaxogHn uscneasaxus’) Ha
6asaTta Ha nonesw onpeaeneHns. MpaHynoMEeTPUYHUAT aHanm3
Ha npobu OT HacTOAWOTO W3CMeaBaHe mMoKasea BUCOKO
CbbpXaHue Ha TepUreHeH KOMMOHEHT.

Camo [fBe oT wuacnegsaHute npobu morat ga 6Obaar
knacuduumpanm kato meprenu : npoba KLA -0.75 cunHo
anesputoB mepren ¢ 28.49% CaCOs, 26.92% nenut 1 43.51%
anespuT, 1 npoba KLA +2.10 anesputoB mepren ¢ 33.40%
CaCO0s, 26.40% nenut u 39.40% anespuT.

Tpu oT npobute ca knacuduuMpaHum KaTto aneBponmUTH:
rpaHuyHus cnoit, npoba KLA +0,05 — rnmHecTo-kapboHaTeH
anesponut ¢ 51% anesput, 27.85% CaCOs, 13.65% nenut u
7.50% ncamuT; npoba KLA -0.05 - necbunneo-kapboHaTHo-
rnuHect anesponut ¢ 50% anesput, 17.90% CaCOs, 20.05%
nemut u 12.05% ncamut; npoba KLA +3.50 - rnuHecto-



kapBoHaTeH anesponut ¢ 52.30 % anesput, 31.55% CaCO;,
14.60% nenut n 1.55% ncamuT.

VHTepBanbT HEMOCPEACTBEHO HaA rPaHUYHWUS Croi e Mo-
kapboHateH. [poba KLA +0.20 e knacudmympaHa kaTo
rmuHecTo-aneeputoB BapoBuk ¢ 63.60% CaCOs; 17.80%
anesput, 18.10% nenut 1 0.50% ncamur. Mpoba KLA -2.75 e
OT CMECEH TWM, KnacuduumupaHa KaTo [MUHECTO-aneBpUTOB
xunosapoBuk: 49.20% CaCOs;, 25.16% anesput, 24.65%
nenut u 0.77% ncamur.

Teau pesyntaTM noKasgaT, 4Ye CbObPXKaHMETO Ha Kap-
OoHaTHMA W aneBpUTOBMSI KOMMOHEHT € [OOMWHMpalo B
noBeyeTo OT NpobuTe, HO BapuauuuTe B MPUCHLCTBUETO Ha
MENUTHUS KOMMOHEHT € KPUTMYHO 3a OMpefensHeTo Ha
ckanuTe Kato Meprenm unv anesponutu. Ha 6asata Ha Teaun
pesynTaTM Moxe Aa Ce HampaBW WM3BOObLT, Y€ OCHOBHUSAT
CcKaneH TUM B rpaHUYHIUS MHTepBan Ha Knagopy6ckaTa ceuTa e
aneBpONNT, @ He KaKTO € Bb3NPUEMAHO OT BCUYKM MPEeaMLLHN
n3cnefoBaTenu Mepren.

3AKITIOYEHKE

Hacrosiute pesynTaTti MoTBbPXGaBaT YHUKanHaTa Bb3-
MOXHOCT 3a BCeoOXBaTHO M3CNedBaHE Ha  TPaHUYHUS
WHTEpBan Kpedal/tepumep Ha TeputopusiTa Ha Bbarapus.
Cnepg nybrvkauumuTe OT NOCNEOHWTE TOAMHW 3a FPaHUYHWS
CNon B pasnuyHn aumanHn Tunoee oT [pegbankaHa u
CraponnaHuHckaTa CTPYKTYpHa 30Ha, TOBa paskpuTe Aasa
Bb3MOXHOCT 33 [ETaliNHO W3yyaBaHe Ha rpaHuuaTa BbB
(DMHO3bPHECTU TepureHHn ckann. PaspesbT Ha Knago-
pybckaTta cBuTa € Han-MbnHUAT B Bbnrapns no oTHoWEHWe Ha
rPaHW4HMS  WHTepBan, npegocTassl, Aobpe paskputa
HenpeKbCHaTa NoCnej0BaTENHOCT OT TOPHUS KamnaH o Haii-
ropHus naneoueH. HaHodocunHuTe  [okasaTencrea  OT
rPaHNYHIS MHTEpBan MEXay KpedaTa v Tepunepa no3sonssat
no-HaTaTblUHM BuocTpaTurpadpcku, reoXMMUYHW, CEAUMEHT-
ONOXKM M MUHEPANOXKKM M3CNeABaHus. Pa3pesbT npefocTass
po0py Bb3MOXHOCTM 3a Obaella Kopenauust Ha rpaHuuaTa B
pasfnnyHK haumanHu Tunose.
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CRETACEOUS/TERTIARY BOUNDARY IN THE CARPATHIAN TYPE UPPER
CRETACEOUS NEAR THE VILLAGE OF KLADORUB, VIDIN DISTRICT

Dimitar Sinnyovsky, Boris Valchev, Dimka Christova-Sinnyovska

University of Mining and Geology “St. Ivan Rilski”, Sofia 1700, Bulgaria

ABSTRACT

The present study of the Kladorub Formation, which is a part of the “Carpathian type Upper Cretaceous”, revealed a new K/T boundary interval section in Bulgaria.
The studied interval comprises the boundary nannofossil zones of the Cretaceous and Paleocene - Micula prinsii and Biantholithus sparsus. Between these boundary
zones, a 4 cm dark layer was established, marking the great change in the calcareous nannoplankton. The lithological analyses of the boundary interval between —
2.75 m to +4.00 m showed that this part of the section is represented mainly by siltstones and minor limestones and marls.

INTRODUCTION

The Cretaceous/Tertiary boundary is marked by a giant
impact event 65 million years ago. It is expressed by a few
centimetres thin layer, recognized worldwide by an iridium and
associated trace metal spike, shocked quartz, microtektites
and rare minerals. This layer was first established by Alvarez
et al. (1980). It marks the great change in the Earth floras and
faunas — major plankton extinction (more than 90 % of the
calcareous nannoplankton and planctonic foraminifers that are
in the beginning of the nutrient chain), about 60 % of
angiosperm species, many groups of echinoids, corals, warm
water molluscs and primitive mammals. This level also marks
the final extinction of ammonites, belemnites, rudistid and
inoceramid bivalves, nerineid and actaeonellid gastropods,
marine reptiles, dinosaurs etc. (Barnes et al., 1996).

During the last decade a gradual transition between
Cretaceous and Paleogene deposits has been established in
many Bulgarian sections from the Fore-Balkan and Stara
Planina structural zone.

The present investigation is devoted to a new outcrop of the
Cretaceous/Tertiary boundary interval on the territory of the
West Fore-Balkan, established in the rocks of the so called
“Carpathian type Cretaceous” in Vidin district.

PREVIOUS RESEARCH

The Cretaceous/Tertiary boundary interval was established
in different facial types in Bulgaria: limestone-marl periodites
near Byala, Varna district (Stoykova, Ivanov, 1992) and Ljuti
dol, Vratsa district (Sinnyovsky, 2001; Ctoikoa u gp., 2000);
turbidites near Emona, Bourgas district (Sinnyovsky, Stoykova,
1995), Kozichino and Aytos Pass (Sinnyovsky, Vangelov,
1997) and Marash river south of Kotel (Ctoikosa u gp., 2000);
a cyclic limestone succession near Moravitsa (CuHbOBCKH,

1998) and Mezdra (CroitkoBa u ap., 2000), Kozya river,
Razkrachenitsa and Chudnite skali (BaHrenos, CuHboBCKY,
2000; Sinnyovsky, 2001). Nevertheless, the boundary is
geochemically proved only in three of these outcrops — the first
one near Bjala (Preisinger et al., 1993a,b), the outcrop near
Moravitsa, west of Mezdra town (CunboBckm, 1998) and the
outcrop along Kozya river, east of Chudnite skali (BaHrenos,
CuHboscku, 2000; Sinnyovsky, 2001).

The sedimentary rocks in the surroundings of the village of
Kladorub were first described as “Lutetian” by beperos (1937)
who accepted the overturned beds as normal and considered
younger age for the “shales” as compared to the “sandy
complex’. Later they have been included into the so-called
“Sinaya Cretaceous’, “Banat Cretaceous” or “Carpathian type
Cretaceous”.

The term “Sinaya Cretaceous” was introduced by Cr.
Bonues (1923) for Senonian flysch deposits along Timok River.
B. LaHkoB (in LlaHkoB et al., 1960) cited the opinion of prof.
Filipescu that these rocks were very similar to the “Banat type
Cretaceous” and differ significantly from the “Sinaya
Cretaceous” in Romania. In this paper, the rocks SE of
Kladorub are described as ‘bluish marls with interbeds of
sandy marls’ of Maastrichtian age. This is the first age
determination of the rocks and is proved by ammonites,
inoceramids and globotruncanides.

The term “Carpathian type Cretaceous” was introduced in
the Bulgarian geological literature by Ll. LiaHkos (1961,1963) to
substitute the term “Sinaya Cretaceous” and to distinguish the
Cretaceous rocks exposed north of the line Vrushka Chuka —
Kiryaevo — Rakovitsa - Rabisha - Kladorub from the
Cretaceous sediments in the West Balkan. This type Upper
Cretaceous was mentioned by B. LiaHkos (1968).

L. Llankos (1961) described the relationships between the
South Carpathian and Balkan structures in the area using
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Figure 1. Geological map and geological section A-A of the studied area near Kladorub village, Vidin district (after Sinnyovsky &
Petrov, 2000 with additional data): 1 - fluvial deposits; 2 — Dimovo Formation (Sarmatian): sandstones and limestones; 3 —
Staropatica Formation (Eocene): conglomerates, sandstones and shales; 4 — Kladorub Formation (Upper Campanian — Upper
Paleocene): siltstones, silty limestones and marls; 5 — Simeonovo Formation (Aptian): Urgonian limestones; 6 — West Balkan
Carbonate Group: Javorets, Ginci and Glogene Formations (Callovian — Berriasian): micrite nodular limestones; 7 — Polaten
Formation (Bajocian-Bathonian): carbonate sandstones and sandy limestones,; 8 — Kiper Formation (Bajocian-Bathonian):
sandstones and conglomerates; 9 — Belogradchik Pluton (Paleozoic): granites; 10 — lithostratigraphic boundary; 11 — reverse fault;
12 — normal fault; 13 — line of geological section; 14 - dip and strike: a) inclined, b) horizontal, c) overturned, d) vertical

stratigraphic data from the report on the geological mapping of
BpbonsiHcku et al., carried out in 1959.

Further paleontological determinations of the ammonite
fauna and biostratigraphic subdivision of the Maastrichtian
near Kladorub were made by Tz. Tzankov (1963,1964). He
described an about 90 m long outcrop of overturned 35-45° to

the north beds of ‘ash-gray or gray-greenish silty marls’ along
Vrubska bara, south of the village of Kladorub. Rich
macrofossil and microfossil assemblages proved Maastrichtian
age of these rocks. The macrofossils are represented by
inoceramids with prevailing Inoceramus regularis d’Orbigny,
Inoceramus  balticus Bdéhm and Inoceramus impressus
d’Orbigny, and ammonites Baculites anceps leopoliensis



Nowak,  Diplomoceras  cylindraceum  (Defrance),
Hauericeras sulcatum (Kner), Pseudokossmaticeras brandti
(Redtenbacher), Pseudokossmaticeras galicianum
(Favre),  Pseudokossmaticeras  galicianum  tercense
(Seunes), Pachydiscus  gollevillensis  (d’Orbigny),
Pachydiscus  neubergicus (Hauer), determining the
Maastrichtian  Constrictus Zone. The other ammonites
determined in this association are of longer stratigraphic range.
The author reported also a rich Maastrichtian microfossil
assemblage composed mainly of representatives of the genera
Anomalina and Globotruncana.

Later Tzankov (1972) named these rocks “Kladorub
Complex”. According to Tenuos, Wonkuues (1993) this is a
nude name. The rank of the Kladorub Formation was pointed
by ®ununos et al. (1995), but the name “Kladorub Formation”
was used for small outcrops near Rakovitsa village on the
geological map of Bulgaria, Sheet Zaechar and Bor (Jeuesa et
al., 1990), and near Kladorub village — on Sheet Vidin
(Purmnos et al., 1992). This name was qualified by TeHuos
(1993) as a nude name. All of these authors did not argue the
Maastrichtian age and lithological characteristics of the unit.

During the field season 1998, the mapping team of Geology
and Geophysics Enterprise, Sofia, provided 4 samples for
nannofossil analyses. It was found that three of the samples
are of Maastrichtian age but the fourth one contained Upper
Paleocene nannoflora. Thus, the stratigraphic range was
amended to Maastrichtian — Upper Paleocene (Sinnyovsky,
Petrov, 2000).

GEOLOGICAL SETTING

The Kladorub Formation crops out SE of Kladorub Village as
a narrow, 2 km long and 300 m wide strip trending NW-SE.
The outcrops are restricted along Vrubska bara, Tonov dol and
Ciganskiya dol SE of the village (Fig. 1). The outcrop along
Vrubska bara, described by L|. LlaHkos (1964) and pointed as
“type section” of the unit (Tzankov, 1972), is almost totally
covered. Nevertheless, the unit is well exposed along
Ciganskiya dol, 1,3 km E-SE of this outcrop. The beds are
overturned with strike and dip 200-220°/30-60°.

According to previous investigations, the Kladorub
Formation comprises sandy and silty marls of Maastrichtian-
Paleocene age.

The lower boundary of the unit is a reverse fault along the
boundary with the Paleozoic granite of Belogradchik pluton
(Fig. 1). The upper boundary with the Eocene conglomerates
of Staropatica Formation is unconformable. The eastern
boundary is a normal fault with Jurassic rocks — Polaten
Formation and the West Balkan Carbonate Group. Neogene
terrigenous sediments of the Dimovo Formation cover the unit
to the west.

RESULTS

This paper presents preliminary results on the K/T boundary
interval, obtained during the 2001 field season in the frame of
the research program of the University of Mining and Geology
“St. Ivan Rilski”. Subject of the study is the fine-grained

carbonate-siltstone sequence of the Kladorub Formation which
crops out SE of the village of Kladorub, Vidin District.
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Figure 2.. Section of the K/T boundary interval in Kladorub
Formation, situated in the valley of Ciganskiya dol, 1.3 km SE
of Kladorub village, Vidin district: 1 — compact bioclastic
limestone beds; 2 - siltstones, silty limestones,
hypolimestones and marls; 3 — dark-colored K/T boundary
layer; 4 — sample

The corrected stratigraphic range of the unit provides a good
opportunity to establish a new gradual transition across the K/T
boundary in Bulgaria.

The first sampling in Ciganskiya dol, carried out in the
beginning of the summer of 2001, revealed three important



facts: 1) wider stratigraphic range of the sequence (Upper
Campanian - Uppermost Paleocene); 2) discrepancy between
the former lithological description of the unit and the present
results; 3) uninterrupted section - relatively well exposed and
without significant faults and folds. All these facts allowed to: 1)
establish the K/T boundary layer; 2) revise the lithological
composition of the Kladorub Formation; 3) refine the
biostratigraphical subdivision of the Campanian — Paleocene
interval on the basis of calcareous nannoplankton and planktic
foraminifera.

The present study presents new data about the position of
the K/T boundary layer and the lithology of the investigated
boundary interval.

KIT boundary. Detailed lithological and paleontological
studies were focused on the K/T boundary interval, restricted
within 7 m (Fig. 2). It is located about 50 m North of the
reservoir catchment in Ciganskiya dol. Three nannofossil
zones are present in the investigated boundary interval - the
top of the uppermost Maastrichtian Micula prinsii Zone, the
lowermost Paleocene NP 1 Biantholithus sparsus Zone and
NP 2 Cruciplacolithus tenuis Zone.

The presence of the two boundary zones allowed locating a
dark, 4 cm thick layer, marking sharp change in the calcareous
nannoplankton assemblages.

The samples below this layer contain rich nannofossil
association represented by more than 50 Cretaceous species.
The most abundant forms are; Micula decussata (Vekshina),
Micula 31wastika Stradner & Steinmetz, Watznaueria
barnesae (Black), Cribrosphaerella ehrenbergi
(Arkhangelsky), Gartnerago obliquum  (Stradner),
Broinsonia  enormis  (Shumenko),  Arkhangelskiella
cymbiformis  (Vekshina),  Microrhabdulus  decoratus
(Deflandre), Eiffellithus turriseiffeli (Deflandre),
Kamptnerius  magnificus  Deflandre,  Chiasmozygus
litterarius (Gorka), Prediscosphaera  cretacea
(Arkhangelsky), Prediscosphaera columnata Perch-
Nielsen,  Prediscosphaera  microrhabdulina  Perch-
Nielsen, Prediscosphaera grandis Perch-Nielsen,
Ceratolithoides aculeus (Stradner), Zygodiscus spiralis
Bramlette &Martini etc. All Upper Maastrichtian markers
are also present Lithraphidites quadratus Bramlette &
Martini, Nephrolithus phrequens Gorka, Micula murus
(Martini), Micula prinsii (Perch-Nielsen).

The composition of the Paleocene nannofossil association is
entirely different. The taxonomical diversity in the first samples
+5 and +10 c¢cm above the boundary is drastically reduced.
There are single reworked forms represented by the most
abundant Cretaceous species Micula decussata (Vekshina),
Watznaueria ~ barnesae (Black), Arkhangelskiella
cymbiformis (Vekshina) and some other species. Nearly
95% of the nannofossil association is represented by the
survivors Braarudosphaera bigelowi Gran & Braarud and
Thoracosphaera operculata Bramlette & Sullivan.
Cyclagelosphaera reinhadrtii Markalius inversus (Deflandre)
and Neocrepidolithus dirimosus Perch-Nielsen are also
relatively frequently encountered survivors.

The new Paleocene species Biantholithus sparsus
(Bramlette & Martini) appears immediately above the

boundary layer between +5 and +10 cm. Thus, the lower
boundary of NP 1 Biantholithus sparsus is marked by both the
disappearance of the Cretaceous species and the appearance
of the zonal marker. Cyclagelosphaera alta Perch_Nielsen
is another Paleocene species appearing in this interval. The
first specimen was found in sample KLA+0.75 m. The
thickness of the NP 1 Biantholithus sparsus is 2.40 m (Fig. 2).
The first appearance of Cruciplacolithus intermedius (van
Heck & Prins) marks the lower boundary of the NP 2
Cruciplacolithus tenuis. The lower level of the zone is
characterized by the presence of another cruciplacoliths
Cruciplacolithus primus Perch_Nielsen, appearing just
below the zonal boundary, Cruciplacolithus tenuis
(Stradner), Cruciplacolithus asymmetricus (van Heck &
Prins) and Coccolithus cavus Hay & Mohler.

Lithology of the Kladorub Formation. So far the rocks of
the Kladorub Formation, based on field determinations, have
been described as different types of marls — sandy, silty and
calcareous with rare limestone interbeds (see “Previous
research”). The present granulometrical study of several
samples from the K/T boundary interval shows high
terrigenous content.

Only two of the investigated samples may be classified as
marls: sample KLA —0.75 — very silty marl with 28.49% CaCOs,,
26.92% clay and 43.51% silt, and sample KLA +2.10 - silty
marl with 33.40% CaCO;, 26.40% clay and 39.40% silt.

Three of the samples are classified as siltstones: the
boundary layer, sample KLA +0.05 - clayey-carbonate
siltstone with 51% silt, 27.85% CaCOs, 13.65% clay and 7.50%
sand; sample KLA -0.05 - sandy-carbonate-clayey siltstone
with 50% silt, 17.90% CaCO0s, 20.05% clay and 12.05% sand;
sample KLA +3.50 — clayey-carbonate siltstone with 52.30 %
silt, 31.55% CaCO;, 14.60% clay and 1.55% sand.

The interval immediately above the K/T boundary layer is
more carbonate. Sample KLA +0.20 is classified as clayey-silty
limestone with 63.60% CaCOs, 17.80% silt, 18.10% clay and
0.50% sand. Sample KLA -2.75 is a mixed type, classified as
clayey-silty hypolimestone: 49.20% CaCO;, 25.16% silt,
24.65% clay and 0.77% sand.

These samples show that carbonate and silt components are
predominant in most of the samples, but the variation of the
clay component is critical for determining the rock as marl or
siltstone. On the basis of these results it may be concluded
that the main rock type in the boundary interval of the Kladorub
Formation is not marl but siltstone.

CONCLUSION

The present results confirm the unique opportunity for
complex investigation of the K/T boundary interval in Bulgaria.
After the recent publications on the boundary layer from
several facial types in the Fore-Balkan and Stara Planina
structural zone, this outcrop provides opportunities for detailed
study of this boundary in fine-grained terrigenous rocks. The
section of Kladorub Formation is the most complete boundary
section in Bulgaria, covering a well-exposed, complete
stratigraphic interval from the Upper Campanian to the



uppermost Paleocene. The nannofossil evidence for the KIT
boundary interval allows further biostratigraphic, geochemical,
sedimentological and mineralogical investigations. This section
is a good basis for future correlation of the boundary in
different facial environments.
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