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Marin Ivanov, Kristalina Stoykova, Vyara Idakieva. NEW BIOSTRATIGRAPHIC DATA ON
THE UPPER TITHONIAN AND LOWER BERRIASIAN IN THE KRAYSHTE AREA
(SOUTHWESTERN BULGARIA)

The Lower Cretaceous Series in Krayshte area (SW Bulgaria) is represented by siliciclastic
sediments, referred to the Kostel Formation. The latter consists of two members: Bobovo Mb and
Gorochevtsi Mb. The Lower Cretaceous rocks are building up the upper part of the Gorochevtsi Mb
only. The present study covers the Upper Tithonian — Lower Berriasian interval of the Gorochevtsi
Mb in the section cropping out between Polyana hamlet (ex-Tyutyundzhiiska) of Kosacha village
and Kopanitsa, Pernik District (SW Bulgaria). The biostratigraphic interpretations are based on
ammonite and calcareous nannofossils finds. The recorded ammonite fauna indicates or proves the
occurrence of several ammonite zones. In the Upper Tithonian, Micracanthoceras microcantum
Zone (with Paraulacosphinctes transitorius Subzone in its upper part) is indicated and Durangites
Zone is distinguished (with Durangites singularis, Durangites cf. vulgaris, Durangites aff. astilleren-
sis, Protacanthodiscus cf. andreaei, Protacanthodiscus sp.). In the basal Berriasian, Berriasella
jacobi Zone is evidenced (comprising Berriasella jacobi, Subapinites aff. aristidis, Delphinella janus,
Fauriella shipkovensis, Berriasella sp.).

The Durangites Zone is detected for the first time in Bulgaria, which provokes a necessary revision
of the ammonite criteria for drawing Jurassic-Cretaceous boundary in Bulgaria. The problem is pend-
ing long ago in Bulgarian stratigraphic practice, especially after the results of detailed micropaleonto-
logical studies across the J-K boundary interval (Lakova et al., 1997; 1999).

At present, Bulgarian ammonite workers traced the J-K boundary between Malbosiceras chaperi
Subzone (Upper Tithonian) and Pseudosubplanites grandis Zone (Lower Berriasian). Here we suggest
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in Bulgaria to draw this boundary at the top of Durangites Zone and at the base of Berriasella jacobi
Zone. In this way, it will match the worldwide accepted agreement/criteria and will tie up to the
position already recognized by microfauna and nannoflora (Lakova, 1993; Lakova et al., 1997; 1999).

Key words: Jurassic/Cretaceous boundary, Tithonian, Berriasian, biostratigraphy, ammonites,
calcareous nannofossils, SW Bulgaria.

YBOJ

TutoH-6epuackuaT uHTepBaa B Kpauinero e mpeacTaBeH OT pa3HOOOpa3HU Te-
pUreHHU cenuMeHTH. Te ca omMcBaHM KaTo ,,TUTOH-Oepmacku pumm“ ot Crmacos
(1966), xato ,,6epuacku nocthaum” (Haues, Hukosos, 1968) uiau xato ,, TATOHCKH
rpy6 ¢aum, necrwms ¢umm u HopMasien ¢aum“ (Nachev, 1969 a, b). Hukounos,
CanysoB (1970) oTHacAT Te3u CEIMMEHTH KbM HOBOBBBeAeHaTa OT Tax Kocresncka
cuta. CanyHos (1979) BBB ,,docmwimte Ha Bharapus® cebp3Ba 4acT OT aMOHUTHHU-
T€ HaXOJKM B 00J1aCTTa ChC 3JIaTapuINKaTa, a Ipyra — ¢ UepHUOCHMCKATa CBHTA.

B o6o6muTeHaTa paboTa 3a KaJIOBCKUTE M TOPHOIOPCKUATE oTioxenns B FOro-
sanagHa Bwarapus, CamynoB u np. (1985) pasmosnaBat n omucBaT KocrtenckaTa
CBWTA B pennna paspesu B obnactra Ha Kpanimero, kaTo OTAEISIT U BEBEXIAT TPU
HOBHM uJjieHa B Hest — AHTOBCKH, boOoBcku u [opoueBcku. Ta3u mutoctpaturpadcka
nojasiba Ha KJIACTUYHUTE TOPHOIOPCKH M TOJTHOKPEIHU CEIMMEHTH B O0JIACTTAa €
Bb3npuera ot Hukomnos u np. (1991) u 3aropues (1993). Ha reonoxkata xapTta B
M 1:50 000 MunoBanoB u np. (2006 a, 6) mpenctaesat Koctenckara cBuTta, 6e3 aa
pasrpaHrvyaBaT HEWMHUTE WieHOBE. B HAli-TOpHUTE YaCTH HA TEPUTCHHUS pa3pe3 Te
OTHENAT MEPreIHO-BapOBUKOBA 3aIpyra C BB3PACT BaJaHKHUH-XOTPUB. Brmpexu
royisMara aeOeImHa Ha TEPUTCHHATE CKAJTHA ITOCIEAOBATETHOCTH B MHTEPBaja rop-
Ha IOpa-JIoJiHa Kpeaa (B YaCTHOCT TUTOH-OepHac), NaJleOHTOJIOKKUTE HAXOJKH He
ca MHOro, a 6moctpaturpadCKuTe JaHHHU Ca TBBPJAE Pa3NpPbCHATH B Pa3IMYHU
paspesd U pasKpUTHUsL.

IIspBY NaJIEOHTOJIOKKY TOKA3aTEJICTBA 32 TOpHATA FOpa B 00JacTTa IpUBEXKIa
3natapcku (1908). Beperos (1935) onucea u ¢purypupa TUTOHCKH aMOHHWTHU OT
obmactra Mmexnay ceirata Ceemis u Kocaua, kouto CanyHoB (1979) pesusupa u
MPEOINCBA.

Haues, Hukonos (1968) cuutat, ye B Kpauiero ca npeacraBeHd OepUACKUSIT,
BAJTAHXKUHCKUAT €TaX M FOPEH OapeM-IOJieH anT OT JOJHOKpPEIHATA CepHUs, KaTo
KpaTKO OMMCBAT OCOOEHOCTUTE HAa CeTUMEHTHTE. Te ChOOIIaBaT CIeTHUTE Xapak-
TEpHHU aMOHUTH 3a Oepuackus etax: Berriasella (Berriasella) subrichteri (Retowski)
— ceBepHO OT C. bepenne; Retowskiceras cf. andrussowi (Retowski), Berriasella ex. gr.
B. callisto (d’Orbigny), Berriasella sp. indet., Himalaytes sp. — vorozanagaso ot ¢. Koma-
HHUIIA ,,B OCHOBaTa Ha Oepuackus paspes” (c. 332); OT mO-BUCOKUTE HUBA HA pas3pe-
3a npu c. Konauuna — Phylloceras calypso (d’Orbigny), Subthurmannia boissieri
(Pictet), Berriasella cf. gallica Mazenot, Berriasella sp. indet.; rorozamagHo ot ¢. bop-
HapeBo — Leptotetragonites honnoratianum (d’Orbigny). Te ”HOANKAPAT TPUCHCTBHETO
Ha JToJTHATa 30HA Ha Oepuaca — 30Ha ,,Grandis* npu cenata bepenne u Konanuna u
30Hara ,,Boissieri“ B mo-Bucoxute HuBa npu ¢. Komanumna. Te onpenensat u nedenu-
Ha Ha CEUMEHTHUTE Ha eTaxka oT mopsabka Ha 1000-2000 m.

Tesu aBTOpH 3a MBPBY BT CHOOIIABAT 32 MPUCHCTBUETO HA BATAH)KUHCKHUS STaX
B obmactra. OT cenumentute npu c. Konanuma ompenensar ,,Neocomites (N.)
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neocomiensis subquadratus Sayn, Neocomites sp. indet., Neolissoceras grasi (d’Orbigny)
u Lyticoceras sp. indet.“, XxapakTepHU CIOPE. TAX 3a JOJHHUTE YACTH Ha BaJAHXKWUHA,
u Neocomites (Eristavites) cf. platycostatus — ceBepHO OT C. Bepenne, 3a ropHUTE MYy
yactr. OnensBat gebennHata Ha etaxa Ha 500-1000 m.

KbM roper 6apeM-IoJieH anT T€ OTHACIT BAPOBUIIUTE CEBEPHO OT Ip. TphH.

CamyHoB u n1p. (1985) 06001maBaT BCHYKA MAJICOHTOJIOKKA JTAHHY 38 TUTOHCKHUS
¥ OTYACTH 32 OepuacKus €Tax B Ta3u o0JACT M MPEACTABAT (Makap U Majik0) HOBU
6uocTpaturpad)cku JaHHHU.

C enVHUYHM aMOHUTHY HaXOOKU B BOOOBCKHUS WIEH Te JOKa3BAT MPWHAJIEKHO-
CTTa My KbM JOJHHS TUTOH ¥ JTOJHUTE YaCTH HA CPEIHUS TUTOH, KATO HHIUKUPAT
¥ aMOHUTHH 30HU. B MOTHUTE YacTH Ha XOJOCTPATOTHIIOBHUS pa3pes npu max. bo-
060Bo ca Hamepenu Lithacoceras sp. indet. (3oHa Hybonoticeras hybonotum) u
Subplanitoides walteri (Zeiss) (30Ha S. schwertschlageri); B pa3kpuTusTa Ha MEXIy
cenata Yenmno u Cemis — Subplanitoides sp. indet. (3oHa S. schwertschlageri), a Ha
1,5 km ceBepo3ananuo ot c. [Ipuboii — Subplanitoides cf. altegyratus (Zeiss) (3oHa
S. schwertschlageri).

KbM ropauTe 4acT Ha CpemHUSI TUTOH W JOJHHUTE YACTH HA TOPHUS THUTOH TE3W
aBTOPU OTHACAT JOJIHMTE YacTd Ha [opoueBckus wieH: npu c¢. Jomua CekupHa — ¢
Parapallasiceras praecox (Schneid) (3ona Parapallasiceras spp.) u ¢ Himalayites
(Micracanthoceras) fraudator (Zittel) [3ora Himalayites (Micracanthoceras) microcanthus;
ceBepHO OT ¢. Cpemopek — ¢ Aulacosphinctes linoptychus (Uhlig) u A. venustus Collignon
[3ona Parapallasiceras spp. — 3oHa Himalayites (Micracanthoceras) microcanthus].

B obema Ha THTOHCKHS eTax CamyHoB u ap. (1985) BKIIFOUBAT W aMOHWTHATA
noa3ona Malbosiceras chaperi Ha 30Ha Paraulacosphinctes transitorius u 3a rpasu-
I1a MEeXIy TUTOHCKHS M OepHackus eTak Bb3IpUEMAT JOJIHATA TPAHWIIA HA 30HA
Pseudosubplanites (Pseudosubplanites) grandis. I'panunara ropa-kpena (pecm. TH-
TOH-Oepuac) Cope/ TSX MOMaaa B MO-BUCOKATE HUBA HA [OPOYEBCKUS UJIeH U CAMO
B €IVH €IWHCTBEH pas3pes, To3u Mexay ¢. bepenae n Ceetnsa, B BoOboBckus uieH.
Haxonxkute Ha Pseudosubplanites (P) cf. lorioli (Zittel) B To3u pa3pes u Ha Pseudo-
subplanites (P) sp. indet. npu max. SlHKOBO Ha c. JIuBJS Te MpueMaT KaTO MHINKA-
IIYs ¥ 32 TOPHYU YaCTH Ha TOpHUS TUTOH (moa3oHa Malbosiceras chaperi) u moauTe
yacTH Ha Oepuaca [3oHa Pseudosubplanites (Pseudosubplanites) grandis].

B paspesa mexay cenata bepenae u Cemis, OT O-BUCOKUTE HABA Ha pPa3MO3HA-
T oT TXx boOoBcku wieH, chobmasar Berriasella (Berriasella) aff. subcalisto (Toucas),
a oT Hali-ropHUTe Yactu — Berriasella (Berriasella) privasensis (Pictet) (3ona Tirnovella
occitanica), xapakTepHU 3a OEpUACKHS STaxX.

B paspesa mexnay cenata bepenne u CBeTis B HIKOJIKO HWBA Ca YCTAHOBEHU
KaJIMAOHEIUIN, KOUTO MOCIeI0BaTeIHO uHaukupat nom3ona Calpionella alpina,
noa3zona Remaniella cadischiana u Calpionella elliptica ma 3ona Calpionella. B
pa3kpuTHsITa MEXIy paskiioHa 3a cenara Komanwna w [lnanwauna B 6 HUBA ca
YCTAaHOBEHU KAJMHMOHEIUAN, KOUTO CHOPEI aBTOPHUTE TOKAa3BAT MPUCHCTBUETO HA
noa3oHa Calpionella elliptica Ha 30Ha Calpionella.

EQuHCTBEHOTO M3CJIe/IBaHE Ha HAHOIJIAHKTOHA B TO3W CTpaTturpad)Cku MHTEP-
BaJI B 00J1aCTTa, IPOBEJACHO CaMO B €IIUH pa3pes, ¢ Ha Sinnyovski (2005). Toit nzyua-
Ba HaHO(OCUJITHHUTE IOCJIEIOBATEIIHOCTHA B CIIOMaraTe)iHus paspe3 Ha boGoBckus
YJIeH B OKOJIHOCTUTE Ha c. bepeHae u otaens 3 30HU U 2 MOA30HU, KATO Mpujiara
kputepunte Ha Bralower et al., 1989 3a 3onanaute rpanunu. Herosure 6uoctpa-
turpad)CKu JAaHHU Ca MPUBBP3aHA IO METPHU B M3CJICABAHUS paspes.
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WHTepecsr HU KBbM Ta3u 00JIaCT U K'BM TO3H XPOHOCTpAaTUTpadCKi HHTEPBAI
0e MPOBOKHPAH OT CPABHUTEJIHO HUCKATA CTEIEH HA M3YYEHOCT HA JOJHOKpPE -
HaTa cepus B Ta3u yacT Ha briarapus. Cinen kpas Ha 60-Te ronMHA HA MUHAJIHS
BeK (KaTO M3KJIIOYUM OCKbIHUTE AaHHU Ha CamyHOB u Op., 1985), npaktuyecku
HSIMa HOBU NAJICOHTOJIOXKKU JaHHHU, OMOCTpaTUTpadCKu M XpOHOCTpaTurpad-
cku pesu3un. Hapen ¢ ToBa mo-roJjisiMa 4acT OT ChOOIIaBaHUTE B MyOJUKAIIUH B
CIIUCHIM AMOHUTH U APYrd (HOCUIU HE Ca TOKYMEHTHpPAHH (ONMHUCAHU YIIN QUTY-
pHUpaHW) U € HEBH3MOXKHA TAKCOHOMHUYHATA UM peBu3usa. KaTto u3kimounMm pas-
pe3a mexay cenatra bepenne u CBeTiis, B KOUTO BCE MaK MMa GOCHITHUA HAXOIKH
OT TPU OPTaHU3MOBH T'PYIIH B MOCJIEIOBATEIHOCT, IPYTUTE HAXOJAKA B pPa3pesu-
T€ ca CAUHUYHU.

OO6exT Ha U3ciieBaHe ca JOJTHOKPEIHU CEIMMEHUTE B 4acT oT KpaureTo u cre-
OUaTHO B 00JacTTa ceBepHO oT ¢. KoBadeBny, KbIETO CE€ pa3KpuBa HAM-IIbIIEH pa3-
pe3 Ha TopoueBckus uieH (¢ur. 1). Tasu mocie0BaTeIHOCT € CPaBHUTEIHO OoraTa
Ha aMOHUTHHU HaXOJKH{, 2 HAHOIUIAHKTOHBT € C OTJIMYHA 3aI1a3eHoCT.
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®ur. 1. T'eonoxka kapta Ha u3ciaenBanus paiion B M 1:50000 (mo MunosanoB u np., 2006 6 ¢
M3MEHEHUS W JOIbJIHECHUS), NO3UIUS HA M3CJICABAHUTE PA3KPUTHUSA M HA MPOOUTE 3a HAHOILUIAHKTOH

1 — anyBuanHU Haciaru (KBaTepHEp, XOJIOLEH); 2 — aJyBHAHY U aJlyBHAJHO-IIPOATyBHAIHY HACIATH
(ropeH poMaH — JOJIEH IUIEWCTONEH); 3 — HPOJIyBUATHO-AEJYBUAIHE M aJyBHAJHO-NPOATYBHAIHU
Hacyaru (pOMaH — JOJICH IUIEHCTOLCH); 4 — €36pHO-PEYHM CEIVMEHTH (HEOTreH, TOpeH NaK — JNOJICH
poMaH); 5 — mbCTpa MOJIACOUAHA 3aApyra (CpeleH — rOPEeH OJIUTOLEH); 6 — OMTYMUHO3HA 3aapyra
(cpemeH ONHMIoNeH); 7 — KOHIIOMEPAaTHO-ISICBYHUKOBA 3a1pyra (CpeleH OJIUroneH); 8 — GuuimonaHa
3aapyra (KaMIaH — MacTPUXT); 9 — KOHIJIOMEPATHO-TISIChYHUKOBA 3aapyra (kammnas); /0 — TopoueBcku
wied Ha Kocresckara cuta, LlenTpanHobanikancka ¢uuiika rpyna (THToH — 6epuac); 1/ — Bobos-
cku uwieH Ha Kocrenckarta cuta, LlenTpannobankancka ¢unmka rpyna (KUMEpHUIK — THTOH);
12 - Tlponanuuiuka cButa, YepHoropcka rpymna (1eBoH — kapOoH, pamMeHn — TypHeit); 13 — u3ciaenBan
paspes; /4 — npoba 3a HAHOIJIAHKTOH

Fig. 1. Geological map of the studied area in 1:50000 (after Milovanov et al., 2006b modified and
emended), position of the studied outcrops and nannoplankton samples

1 — alluvial deposits (Quaternary, Holocene); 2 — alluvial and alluvial-proluvial deposits (Upper
Romanian — Lower Pleistocene); 3 — proluvial-talus and alluvial-proluvial deposits (Romanian —
Lower Pleistocene); 4 — lacusrtine-fluvial sediments (Neogene, Upper Dacian — Lower Romanian);
5 — variegated molassoid formation (Middle — Upper Oligocene); 6 — bitominous formation (Middle
Oligocene); 7 — conglomerate-sandstone formation (Middle Oligocene); 8 — flyschoid formation
(Campanian-Maastrichtian); 9 — conglomerate-sandstone formation (Campanian); /0 — Gorochevtsi
Member of Kostel Formation, Central Balkan Flysch Group (Tithonian — Berriasian); 1/ — Bobovo
Member of Kostel Formation, Central Balkan Flysch Group (Kimmeridgian — Tithonian); /2 — Propal-
nitsa Formation, Cherna gora Group (Devonian — Carboniferous, Famennian — Tournaisian); 13 —
studied section; /4 — nannoplankton sample

Ienu Ha u3ciaenBaHeTo ca 6uocTpaTurpadcko usyvyaBaHe M pa3wieHsSBaHE Ha
MHTEpBaJIa TOPEH TUTOH-IOJEH Oepuac napajesiHO 10 aMOHUTH U HaHOIUIAHKTOH,
KakTO M PEBU3MPAHETO HA aMOHUTHUTE KPUTEPHUM 3a IIOCTaBsSHE HA IpaHUIATa
opa-kpena B buarapus.

JINTOCTPATUT' PA®CKU BEJIEXKKU

JonHOKpenHaTa cepus B 00JIacTTa € CBbp3aHAa OCHOBHO C TOPHUTE YacTH Ha
T'opoueBckus uien. EnWHCTBEHO B J10J1a CEBEPHO M FOTOM3TOYHO OT . bepennue (B
mocoka keM c. Cetiis) T obxBama u yactu Ha boboBckust wien Ha KocTenckara
cButa. [1o Ta3m npuymHa TO3M pa3pes € HOCOUYEH KaTo ,,CIOMAraTesieH 3a TOPHOTH-
TOHCKO-OepuackaTa yact“ Ha To3u wieH (CamyHoB u ap., 1985, c. 35). MuyioBaHoB u
Ip. (2006 a, 6) oTaensaT HOBa HeoHIMaIHA JTUTOCTpaTUrpadCcKa eIUHUIA — MEP-
TeJTHO-BapOBUKOBA 3apyra.

CpmiecTByBaT MpOOIEMH C pa3snO3HABAHETO HA MeCTa Ha IBaTa wieHa Ha Koc-
TeJICKaTa CBUTA. Te ca MOpPOJEHU OT OpPUTMHAIHATA UM AeUHHUNMA U e ObaaT
HaKpaTKO KPUTHUYHO KOMEHTUPAHHU TYK.

bobosckuam uaen ciopel] OpUrHHAIHATA AeQUHHUIIAS Ce OCHOBAaBa Ha peayBaHe
HA MSACHYHUIIY, TOJTUTCHHN KOHIIOMEPATH U TPABEJIUTH, MEPTeJIH, ApTHIIUTH U ,,KOH-
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JIoMepaToBu apruiuTu”. IlscpunnnuTe npeobragaBaT U OmpenessT oOiuKa Ha
yjieHa. ,, KOHIJIOMepaTOBUTE apTWJIUTH® MPUCHCTBAT B TOPHUTE YaCTH HA UJICHA,
KaTO Ha MECTa Ce Cpemiat u npociaoiku oT Baposunu (CamyHos u np., 1985, c. 35).

Topouesckuam yaen ciopel OpUrMHAHATA Ne(UHAUNUS ce OCHOBaBa Ha ,,apTH-
JIATOBY KOHIJIOMEPATH ¥ APTHIIATH, PSIKO IMPOCIIOSBAIIY CE OT THHKH ITAYKH MSCHY-
HUIY U TI0-MaJIKO IOJIMTeHHHN KOHIIIoMepaTu. Ha Mecta mpuchcTBaT THHKU Bapo-
BHUKOBH NIPOCIIOHKH. ,, KOHIIIOMEepaTOBUTE apTININTH U apTHINTHTE OTUETIIMBO IIpe-
00naaBaT Hall MACHYHUIINTE U ONMpenessaT obnuka Ha To3u wieH (CamyHOB | Ap.,
1985, c. 37).

IIpu Ttepennute uscnenBanns Ha KocTeinckaTa CBUTA M OT CEIMMEHTOJIOKKA
[JIeJHA TOYKA Ipel HAaC BB3HWKHA BBIIPOCEHT: KAKBO Ca ,,KOHIJIOMEPATOBH aprh-
JIMTU® W/WIH ,,apTUIIMNTOBH KOHIIIoMepaTu“? Okasa ce, 4e CiieABaIuTe aBTOPH I10-
CTaBAT B KaBWukd Te3u TepmMuHU (HukonoB u ap., 1991) unm He rm M3moOJ3BAT
(Sinnyovsky, 2005). ITpu xapakTepU3UpaHETO HA CETUMEHTHUTE TOCICIOBATEITHOCTH
T€ MOJI3BAT NOOpPE MO3HATUTE TEPMUHU — ISICHYHUIIN, KOHIJIOMEPATH, aJIEBPOJIUTH,
Meprenu u T.H. [Ipeanooxennero, ue ce kacae 3a CbOUTHIHU CEIMMEHTH, 00pa3zy-
BaHM OT TPAaBUTAYHH IOTOLHU WJIM CBIWYAHUS (CIIBMIOBE), HE CE€ IMOTBBPANXA IIO
BpeMe Ha TepeHHaTa paboTa. B m3cienBanute paspesn CbOUTUHHUTE CEAUMEHTH
Ca M3KJIFOYUTETHO MAJIKO FJIM HAITBJIHO JIUIICBAT.

IIpu onuTa ma uU3ciaeaBaMe CIOMAaraTesIHus pa3pes3 Ha ,, BOOOBCKHS UieH” MeX-
ny Bepenne u Cemist cpelnrHaxMe peauna TpyTHOCTH. YCTaHOBUXME, Y€ IPH Mala-
0a, ¢ KOWTO ca OTHEJNCHW, M MO HAYWHA, MO0 KOWTO Ca ONMHMCAHU MAYKATE B TO3MU
paspe3 ot CamyHoB u 1p. (1985), e mouTn HEBB3MOXKHO T€ Ja CE Pa3MO3HAAT U
CBIIOCTaBAT B CBIIECTBYBAIIUTE CETra PasKpUTHs, KAaKTO CIIPaBEIJIMBO OTOEJI3Ba
ToBa U Sinnyovsky (2005, p. 130). Hemo moBeue — kaToO M3KJIIOUYMM Haii-I10JIHATA
YacT Ha TO3M pas3pes, TOM Ce M3rpaxia OT CKaJiHA MOCJIEIOBATEIHOCT, KOITO € C
6enesute Ha [opoueBckus wieH. CunTame, 4e TO3M UHTEPBAJ € HEOCHOBATEIHO OT-
HeceH kKbM bo6oBckus wieH. OCBeH TOBa, MPUCHCTBUETO HA MMOJUTEHHN KOHIIIOME-
patu (c mebenmHa oT 1 70 3 m) W pas3auyYHATA BB3PACT HE Ca JOCTATHYHU MOTUBH
3a pasmo3HaBaHe Ha BOOOBCKY WieH JIOKAJTHO B Ta3M YacT Ha obnactra (Bx. Carry-
HOB # 1p., 1985, dur. 4).

HertaiiHuTe HU HAOIIOJAEHUS B pa3pe3uTe Ha [OpOUYEBCKUS YJIEH CEBEPHO OT
c. Kocaua (no munusta max. ITonsHa' — ¢. Komanuna — c¢. Ilnanuauna, ¢ur. 1)
MMOKa3BaT, Y¢ UMa MOHE YeTHPHU HUBA C MOJUTCHHA KOHIJIOMEPATH, HE TO-THHKH OT
Te3u B paspesa npu bepenne. XapakTepeH JIUTOIOKKH €JIEMEHT 32 TOPHUTE YaCTH
Ha [opodeBCKkus 4ieH ca THHKYU MmakeTH (H0 2—3 m) OT NIMHECTH BAPOBUIY U THHKH
IIJIJACTOBE OT MUKPUTHU BapOBUIM. Te UIBAaT 3aKOHOMEPHO B pas3pes3a. B ormennu
HHTEPBAJIX B TOPHUTE YacTH (Hamp. 3amagHo oT ¢. Komanuma — 0koJIo pa3kJIoHA)
MPUCHCTBAT U THHKH IUIACTOBE OT NETPUTHU WJIU KJIACTMYHYU BapoBuiu. Ha mecta
Te ca ¢ 0esIe3u Ha JUCTATHU TEMITECTUTH, HO TEHE3UCHT UM C€ HYXXIae OT JOITbJIHH-
TEJIHU HAOJTFOICHHUSI, BKITFOUMTETHO U MUKPOCKOIICKH. JINTOJIOKKUTE OCOOEHOCTH Ha
TopodeBckus WieH ce HyKOAAT OT JOIBIHUTETHA U3CIICIBAHMS.

! meto Ha maxanata ¢ npomeneHo mpe3 2009 r. CTapoTo U uMe, ¢ KOETO TS € U3BECTHA B
reoJIoXKaTa JUTepaTypa, € Max. TIOTIOHIXUICKa.
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ITouTy BBB BCUYKH IIOCETEHU OT HAC pa3pesu, [OpoueBCKUAT UJieH ce pa3nosara
BBpXy CeIMMEHTUTE Ha BOOOBCKMS WiIeH, KaTO IpaHUIATa HA MeCTa € Obp3 JIMTO-
JIOXKKH TIPEXOJ, @ Ha IPYTH — HOCTEMEHEH MPEXO.I U B HAKAKBa CTEIEH € YCIOBHA.

Otnenenata or MusoBaHoB u 1p. (2006 a, 6) MepresHO-BApOBUKOBA 3aIpyra
oTroBaps otdyactd Ha [opoueBckus wien Ha KocTenckaTa cBuTa U HA MEPTreTHO-
MAChYHMKOBATa 3a/apyra, kosro CamyHoB u 1p. (1985) cuurat 3a ananor Ha Kam-
YyHiicKaTa CBHUTA.

JleiCTBUTEIHO B HAl-TOPHUTE YaCTU HAa TEPUTEHHATA MOCJIEAOBATEIHOCT IOMU-
HHUpaT MepreauTe. Te obade GopMUpAT THHKOPUTMUYHH MAKETH B aJITEPHAIUS C
MSICHLYHUIY, KATO MPUCHCTBAT U CPEIHOILUIACTOBY MACHYHHIIM, TPABEJIUTUA U KOH-
moMepaTH. JIeTpUTHUTE BAPOBUIIM CE CPEIIAT CaMO B OT/ICJTHA HUBA,  TNIMHECTUTE
Y1 MUKPUTHHTE Ca €UHUYHY IIACTOBE B TEpUTEHHUS pa3pes. Cnopes Hac CKaauTe,
OTJICJICHH B Ta3W JMTOCTpaTUrpadcka eJUHUNA KaKTO MO Je(PUHUTUBHH Oeje3H,
Taka ¥ 1o OOl U3IJIe]T Ha MOCIeI0BATEIHOCTTA, HE C€ OTJINYaBaT OT TOPHUTE YaCTH
Ha ['opoueBckus wien Ha Kocrtenckara cBuTa.

JINTOJIOXKKU U DPAYHUCTUYHU
ITOCJIEJOBATEJIHOCTU

B paspesute Ha [OpOoUYeBCKHUS WieH B IOYTH HEMPEKbCHATA CKAJHA ITOCIEI0BA-
TestHOCT OT Max. [losisiHa 1o pusia ceBepHO OT 3amajHaTa okpaiiHuHa Ha ¢. Komanu-
11a, [EeJICHACOYeHO M CUCTEMHO 0€ ThpCeHa M ChOpaHa aMOHUTHA ¢ayHa M B3ETH
npoOu 32 HAHOIIAHKTOH. Tyk mpencTaBsMe KPaTKO JIUTOJIOKKATA XapaKTePUCTHKA
7 0cOOEHOCTHTE, KAKTO 1 aMOHUTHOTO U HAHO(POCHITHOTO ChABPKAHUE B Ta3H MTOCIIE-
JIOBATEITHOCT.

Haii-auckure paskputu HEBa Ha [opoueBckus wieH ceBepHO OT ¢. Kocaua (mpu
max. [TonsHa) ca mpeacTaBeHu OT MpeobiaaBalio CUBY 10 O€KOBU, THHKO- JIO He-
SICHOCJIOECTH MEPreji, KOUTO C€ IMPOCJIOSABAT WU aJITEPHUPAT C THHKOILIACTOBH
MACHYHUIM. MepreauTe TOMUHUPAT B OCIEIOBATETHOCTTA. Te M3rpaxaaT makeTu
¢ nebenuHa oT 2 10 4 m. B Tax e HamMepeHa aMOHHTHA (ayHa B ABe HUBA. [Ipeobia-
JlaBaT mpencTaBuTeauTe Ha Lytoceratina u Phylloceratina, HO ce cpemat u npen-
craputesn Ha Ammonitina. Tyk e ycranoBen Micracanthoceras sp. indet., KOHTO
npejmnoJiara NpuHaAJeXHOCTTa Ha Te€3W CEAUMEHTHU KbM TOpHUS TUTOH, 30HA
Micracanthoceras microcanthum (BepOsATHO JOJHHUTE ¥ YaCTH).

B TO3u HTEpBaJ, B HUBATa C aMOHUTHA ()ayHa, ca YCTAHOBEHU U CJICTHUTE BU-
nmoBe Hanodocum: Conusphaera mexicana mexicana, C. mexicana minor, Hexalithus
noelae, Polycostella beckmanni, P senaria, Microstaurus chiastius, Faviconus multi-
columnatus, Umbria granulosa minor, Nannoconus compressus, N. wintereri, Cyclagelo-
sphaera deflandrei, C. argoensis, C. margerelii, Watznaueria britannica, Zeugrhabdotus
erectus, Z. embergeri. CbhBMecTHOTO cpemane Ha Polycostella beckmanni, P senaria,
Microstaurus chiastius, Umbria granulosa minor n Nannoconus compressus B aco-
[OHAANUAUTE, OMPEIEIIAT Bh3pacTTa Ha CEIMMEHTUTE KaTO KbCEH TUTOH, 30Ha Micro-
staurus chiastius, non3onu Hexalithus noelae v Umbria granulosa mo cxemara Ha
Bralower et al., 1989 (NJK, NJK a, NJK b — Bown, 1998). Hsxou oT BaxxaHuTE OHO-
cTpaturpadcku BUIOBE ca n300pa3eHn Ha najieoHToJokKkaTa Tabmuma I (Taou. I).

CeBepHo oT Max. [TonissHa B pa3KpUTHUSATA 1O MIOCETO, B HHTEpBAJIA 10 Pa3KIO-
Ha 3a ¢. Pamuborn, ca HaMepeHU peaku, HemoOpe 3ama3eHd MPEeACTaBUTEIN Ha
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Lytoceratina u Phylloceratina, kouTo ca TpyIHO ONpeaeuMU U HIMAT OMOCTpaTH-
rpad)cka CTOWHOCT.

B paskpuTHeTo ceBepou3TOYHO OT ¢. Pagubomr (Ha 2,5 km), B kOeTO TOMHWHH-
paT MeprejHU MaKeTH U MEPrejid B aJITepHANMATE, MONAJHAXMe HAa aMOHWTHA
(dayna. Tyk 3aeqHO ¢ mpencTaBuTennTe Ha Lytoceratina u Phylloceratina ca Hame-
peuu u Paraulacosphinctes cf. transitorius (Oppel), Corongoceras sp. indet. u mp.
TPYJIHO ONpENeIMMH MpeacTaBuTen Ha Ammonitina. [IpucwcTBHEeTO Ha Para-
ulacosphinctes transitorius VHIAKIpa HAJIMYNETO HA €IHOMMEHHATA 30HA/MOI30-
Ha B TOPHHUS TUTOH.

BapoButuTe HaHOPOCIIM Ca MPEICTAaBEHH OT MO-OSTHU BUIOBO ACOIMAIIWH,
KOUTO BKJItouBaT: Watznaueria barmnesae, W. biporta, W. britannica, C. mexicana
minor, Polycostella beckmanni, Nannoconus compressus, Zeugrhabdotus erectus, Cycla-
gelosphaera deflandrei, C. margerelii. [IpucbCTBUETO Ha BAXXHUTE, C KPATBK PERHIIK
BunoBe C. mexicana minor, Polycostella beckmanni u Nannoconus compressus OII-
penesaT eNHO3HAYHO KCHOTUTOHCKATA BB3PACT Ha CKAJIHTE.

IIpenu paskiona 3a c. Pagu6orr (ceBepHO OT IIOCETO) U TOJIOBETE KbM 3amaHu-
Te OKpailHWHU Ha ¢. Konmanuma ce paskpuBaT oOpe mo-BuCOKU 4acTu Ha [opoues-
CKH 4JIeH. B TO3u MHTEpBaJ Te ca MPEeACTaBEHU OT MAKEeTH, U3TPAJAEHU OT MEpreu
C PEIKU U THHKHU MSCHYHUKOBH IPOCJIONKH, KOUTO CE€ PEyBaT C MAKETH OT THHKO-
PUTMUYHHE AJNITEPHAIMH (C PUTMUYCH, QIIUIIOUIECH U3IIIE) HA MEPTeJid U IpeOHO-
3bPHECTH MSCHYHUNN. B OTAETHN HUBA MPUCHCTBAT IJIACTOBE WU THHKH MaKETH
(mo 2 m) oT mmHECTH BapoBUIM. B To3m mHTEpBan (nebennnata My e Hag 150 m) ca
HaMepeHu B 6 HMBAa aMOHWTH — IBE€ B JOJIHUTE YacTH (B OJM30CT IO IIOCETO 3a
Panubor), B 1B B CpeTHUTE YaCTHU (B CPEIHUTE YaCTH HA POBUHMTE) U ABE B TOP-
HUTE YacTH (B J0Ja F0XKHO OT NMOCJeAHUTE KbIU Ha c. KonaHuma).

Tyx cbino npeobnanaBaT npeacrasuTenuTe Ha Lytoceratina u Phylloceratina, Ho
B IOJTHUTE ¥ TOPHUTE YaCTH IMOMAHAXME Ha MPEACTABUTENIN HAa XapaKTEPHUTE PO-
nose Durangites u Protacanthodiscus. B nonmaute yactu ca Hamepenu Durangites
singularis Tavera, Durangites cf. vulgaris Burckhardt, Durangites aff. astillerensis
Imlay, Durangites aff. fusicostatus Burckhardt (Ta6m. III, 1a, b, 2a, b, 4, 5). B ropaure
yacTu € HamepeH Protacanthodiscus cf. andreaei (Kilian) (Ta6a. I11, 3).

Hamupaneto Ha pon Durangites B TO31 MHTEPBAJ U Ha IPEACTABUTENH OT P. Prot-
acanthodiscus moka3Ba IpUCHCTBUETO 30HA Durangites B TOPHUTE YaCTH HA THTOH-
CKHS eTax. 30HATa Ce YCTAHOBSIBA 32 IHPBU BT B bhirapus u mpoBoKupa HAJIOXH-
TeJIHA PEBU3WS HA AMOHUTHHTE OMOCTPATUTPA(PCKU KPUTEPHUH 33 MOCTABSIHETO HA
rpaHunara ropa-kpena B beirapus. [IpoGiemsr oTnaBHa € BUCSAI] B OBbrapckara
cTpaturpadcka uTeparypa u NpakTUka, OCOOCHO Clie]| NeTAUIHUTE U3CIIeIBAHUS
B rpaHUYHMs WHTepBaa o mukpodaynu (Lakova et al., 1997; 1999).

B mosHuTe YacTH HA TO3W MHTEPBAJ € HAMEpPEHA ClieJHaTa HAHO(POCHIIHA aco-
mwanus: Umbria granulosa granulosa, Nannoconus compressus, N. globulus minor,
N. wintereri, Cyclagelosphaera deflandrei, C. margerelii, Watznaueria barnesae, W. bri-
tannica. T e XxapakTepHa 3a TOpHHUS TUTOH, 30HA Microstaurus chiastius, mog3zona
Umbria granulosa mo cxemarta Ha Bralower et al., 1989 (NJK, NJK b — Bown, 1998).

B ropuuTe YacTH CBHINO Ca YCTAHOBEHW HAHO(MJIOPUCTUYHU aCOIUAIUH, Xapak-
TEepHHU 3a TOPHUS TUTOHCKM noaeTax: Nannoconus compressus, N. infans, N. globulus
minor, Umbria granulosa granulosa, Faviconus multicolumnatus, Manivitella
pemmatoidea, Microstaurus chiastius, Cyclagelosphaera deflandrei, C. margerelii,
Watznaueria barnesae, W. britannica (Tabmn. I).
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B 3anamnus xpait Ha c. KonaHwuiia, F0)XHO ¥ CEBEPHO OT IIIOCETO, Ca Pa3KPUTHU
MO-BHUCOKM yacTu Ha [opodeBckus uiieH. Tyk ca yCTAaHOBEHU MbPBUTE aMOHUTH,
XapakTepHU 32 OCHOBaTa Ha Oepuackus eTax (aMoHUTHATA 30HA Berriasella jacobi).
3oHaTa € JOKa3aHa C MPUCHCTBUETO Ha WHAEKCOBUS BUI — Berriasella jacobi,
KaKTO W HAa XapakTEepHHUTE 3a HaW-IOJHUTE YacTH Ha Oepumaca Subapinites aff.
aristidis (Kilian), Delphinella janus, Fauriella shipkovensis, Berriasella sp. u ap.
(Tabn. IV, 1-5).

B HuBaTa c aMmoHuTHA (DayHa ca YCTAHOBEHHU W CIeHHUTE OOraTh U pasHOOOpas-
HM HaHOodocwITHM aconuanuu: Polycostella senaria, Nannoconus steinmanni minor,
N. infans, N. globulus globulus, N. globulus minor, N. wintereri, Hexalithus noelae,
Watznaueria britannica, W, manivitae, W. biporta, Zeugrhabdotus cooperi, Z. erectus,
Cyclagelosphaera deflandrei, C. margerelii, C. argoensis, Conusphaera mexicana
mexicana, Faviconus multicolumnatus (Ta6m. II).

Cesepo3sananuo ot ¢. Konanuna, B pOBUHUTE HaJ OUBIIIETO CTOMAHCTBO, Ca Ha-
MepeHu mpenctaBuTedan Ha Lytoceratina m Phylloceratina m Heompenenumu
Berriasellidae. B To3u nHTEepBal ca ycTaHOBEHHM OOraTH HAHO()OCHITHHM aCOIIAAIIVH,
XapaxkTepHH 3a JOJHWUTE W CPEIHU YacTh Ha Oepuackus eTaxk. COUCHKET HA OIpe-
JIeJICHUTE BUIOBE BKItouBa: Nannoconus kamptneri minor, N. globulus minor, N.
wintereri, Cruciellipsis cuvillieri, Polycostella senaria, Rhagodiscus sp., Zeugrhabdotus
cooperi, Z. embergeri, Umbria granulosa granulosa, Cyclagelosphaera deflandrei,
C. argoensis, C. margerelii, Watznaueria britannica (Ta6mn. II).

BUOCTPATUT'PA®CKU AHAJIN3

AHanm3BT Ha aMOHUTHHTE (hayHU MMO3BOJISIBA B €IHA KOHKPETHA CKaJIHA TOCJIe-
nosatenHocT oT Max. IlosstHa 1o ¢. Konanuna na ce MHOAUKUPAT U/UIU XapaKkTepu-
3UpaT aMOHHUTHHU 30HU B TOPHUS TUTOH U AoyHUA Gepuac. ToBa mocera He e mpaBe-
HO B TO3U cTpaTturpadcku nHTepBai B obnactra Ha Kpaumiero. Beue cnomenaxme,
4Ye aMOHUTHUTE HAXOJKH, KOUTO CE ChOOINAaBaT JOCEra, IPOU3XOXKIAAT OT PA3INIHH
HUBAa B Pa3JINYHU Pa3pe3d W TPYAHO ce OOBBP3BAT ChC CHBPEMEHHUTE PA3KPUTHSL.
B pesynrat Ha TOBa M3cieaBaHE Ca WHAMKHUPAHU WM AOKa3aHU TPU aMOHUTHU
30HH U [1B€ NOA30HU.

3ona Micracathoceras microcantum. JIoka3aHo € IPUCHCTBUETO U B JOJHUTE, HO HE
Hali-JIOJTHUTE YaCcTH Ha pa3pe3a Ha TopoueBckus ujieH. BkiirouBa ckajiHaTa Mocieo-
BaTEJIHOCT OT Max. [TossiHa 1O pa3kpuTHATa IPHU pa3kiIoHa 3a ¢. Pamubor. JomHaTa u
rpaHMIlA HE € YCTAHOBEHA, a TOpHATa Ce IOCTaBs IO IbpBaTa nossa Ha p. Durangites.
XapaxTepHu 3a 30HaTa ca npencraButenu Ha Micracathoceras v Paraulacosphinctes.
Tyk ca ycranoBenu Micracathoceras sp., Micracathoceras sp. indet., Paraulacosphinctes
cf. transitorius, Corongocras sp. indet. [IebenuuaTa Ha 30HaTa ¢ Hax 220 m.

B nosnHUTE M YacTH JOMUHMPAT NMPENCTABUTEINTE HA p. Micracathoceras w no-
MycKaMme, ue T€3HW YaCTH BEpOSTHO MPHWHAIeKAT KbM Hoa30Ha Simplicisphinctes.

B ropuuTe yactu e ycraHOBeH B JiBe HUBA Paraulacosphinctes transitorius, KONTO
€ MUHJIEKCOB BUJ Ha €JHOMMEHHATA MOJ30Ha.

3ona Durangites. YcTaHOBEeHa € B CKaJIHaTa MOCJIEIOBATEIHOCT OT IIOCETO 3a C.
Pagubom 1o moceTo B 3anagHus kpait Ha ¢. Komanuna. Jepunupana e kato Tak-
COH-akpoO30Ha (peiHxk-30Ha) Ha Durangites. JlokazaHa € ¢ IpUCHbCTBUETO HA Mped-
crasutenute Ha Durangites (Durangites singularis, Durangites cf. vulgaris, Durangites
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aff. astillerensis, Durangites aff. fusicostatus), xakto u Ha Protacanthodiscus
(Protacanthodiscus cf. andreaei). [IBata pona ce pasmiexaat ot Hikou aBTopH (Enay
et al., 1998) kato numopdHa nBOlKa — Durangites, kaTo MUKPOKOHXH, a Protacantho-
discus xaTo MakpokoHxH. 30HaTa e ¢ nebeauna okojo 180-200 m.

Ts ce yctaHOBsiBa 32 mbpBU IsT B buirapus. Kopenupa ce nobpe ¢ emHONMEH-
Hata 30Ha B Mcnanus, FOrousrouna ®@panmnus u Ceseprna Adpuka (Mapoxko u Ty-
HUC). XapaKTepHa € 32 TUTOHCKHUS eTax B MenuTepaHckaTa najeodbunoreorpadcka
MPOBUHIMUA. 3a MPBB BT CE JOKa3Ba B M3TOYHUTE YACTH HA Ta3W IMPOBUHIUS U
“Ma M3KITIOYATETHO BAXKHO 3HAUSHNE 32 MPOKAPBAHETO HA XpOHOCTpaTurpadckara
rpaHuna opa/kpena.

3ona Berriasella jacobi. 30HaTa € yCTaHOBEHA B Pa3KpUTHATA B 3alaHUAS Kpai
Ha c. KonaHuna, ceBepHo ot 1moceTo. JedhnHupana e kaTo TaKCOH-akpo30Ha (peiHxK-
30Ha) U CHBMNajJa C ITBJIHOTO Pa3NpOCTpPaHEHWe Ha WHAEKCcOBHMS Buia. JlokasBa ce
KaKTO C MHIEKCOBUS BUI, TAKa U C XapaKTepHUTe 3a 30HaTa Subalpinites aff. aristidis
(Kilian), Delphinella janus, Fauriella shipkovensis, Berriasella sp.

3a IBpBU I'ET C€ UMEHYBA TYK W TO3M MHTEPBAJ C€ pasmiexaa KaTo OmocTpartu-
rpadcka eqUHUIA C PAHT Ha 30HA. Ts OTrOBapsi Ha U3MOJI3BaHATa JOCeTa B OBjrap-
ckata JuTtepaTypa noa3ona Malbosiceras chaperi ma 3ona Paraulacosphinctes
transitorius B TOpHUS THTOH.

B untepBana Hana 30Ha Berriasella jacobi B pa3kpuTusTa B puaa CEBEPHO OT
3amagHaTa Maxajia Ha ¢. KomaHuna, ca yCTaHOBEHH MTO-BUCOKY HUBA HA OepracKus
etax. Hamepenara Tyk aMOHUTHA (payHa € HEJOCTATHYHA 32 pa3NO3HABaHE HA 30HA.
B paboTeH nopsapK, KaTO MPeABAPUTEIICH PE3YJITAT MOXKEM [1a KAXKEM, Y€ BEPOSTHO
ce Kacae 3a IoJiHd yacty Ha 30Ha Tirnovella occitanica.

YcTaHOBeHaTa aMOHUTHA MOCJIEIOBATETHOCT U AMOHUTHH 30HU J1aBAT OCHOBA-
HUE 32 CHIIECTBEHA PEBHU3MSI HA AMOHUTHHUTE KPUTEPUM 34 MMOCTABIHETO HA TPAHU-
narta opa-kpeaa mo MakpodayHa KakTo B 00jacTTa, Taka U B bearapus.

Hocera B bearapus rpasunara opa/kpena € u3ydaBaHa OT CIEIUAIMCTH 110
pa3IMYHU OPTaHW3MOBHU T'PYIH — aMOHHUTH, KAJIMMHOHEININ, BADOBUT HAHOILIAHK-
TOH ¥ BapOBUTHU IHHOIUCTH.

Brirapckure cnenuagucTd MO0 aMOHHMTH JI0 TO3W MOMEHT IIOCTaBAT I'paHUIaTa
opa-kpeaa Mexay moma3ona Malbosiceras chaperi (kOoATO OTHACAT KbM TOPHHUS TH-
TOH) Ha 30Ha Paraulacosphinctes transitorius u 30Ha Pseudosubplanites grandis (kosi-
TO pasmiexaaT B ocHoBaTa Ha 6epuaca) (Nikolov, Sapunov, 1977; Sapunov, 1977,
Canynos, 1979; Nikolov, 1982, 1987, Nikolov et al., 1998, Minkovska et al., 2002,
Nikolov et al., 2007). Ta3u Te3a HACTOATEIHO CEe MOAABPKA.

Cnen 1973 r. (KosokBruyma 1o rpanuiiata ropa/kpena B Jluon u Hromaren, Enay &
Geyssant, 1975) rpanumarta ropa-kpeaa Mo aMOHUTH C€ MOCTaBs MEXAY 30HUTE
Durangites u Berriasella jacobi.

B nmocnenauTe 20 roquHM Ce HAJOXHA MHEHUETO, Y€ HAl-TIOIXO AN 3a MPOKap-
BaHE HA TPAHUIATA FOPA/Kpella B XeMUIESJIATUYHY CEIUMEHTH Ca KAJIMAOHEUINATE.
Ts ce mocTaBs 1O €KCILUIO3UBHOTO pa3BUTHE Ha kannuoHenunHusa Bun Calpionella
alpina. Ta3u MexXIyHapOIHA JOTOBOPEHOCT KaTO OnocTpaTurpadcku KpuTepui 3a
rpaHuIlaTa opa/Kpeaa e Bb3MpueTa U ce mpujiara U B bearapus oT KoJeruTe MUKpo-
naneontosiosu (Lakova, 1993; Lakova et al., 1997, 1999). 36panusTt Guopenep chBma-
Ila ¢ rpaHUIATa MeXAy 30HaTa Durangites (B TopHUs TUTOH) U 30HA Berriasella
jacobi (B ocHOBaTa Ha Oepuaca). 3oHaTa Berriasella jacobi ce cuuTta 3a xopenart Ha
mox3oHa Malbosiceras chaperi. Taka moBeue ot 15 rogunu B bearapus ca xHanmme
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pasnuyau OGuocTpaTurpadCKd KPUTEPHUU M PECIEKTUBHO TPAHUIIATA MEXAY Te3U
CHCTEMH Ce TIOCTaBs Ha PA3JIMYHK CTPATUTPadCKU HUBA — UMaA ,,IBOCH CTAHIAPT.

C ycTaHoBsiBaHETO Ha 30Ha Durangites m HEMOCPEICTBEHO HAJl HESl — HA 30HA
Berriasella jacobi, u B Brarapus Beue ce mpuijiaraT CBETOBHUTE KPUTESPUH 38 Ta3H
rpannna. ToBa OTKpuUBa BB3MOXXHOCT 32 IHPEKTHO KaauOpupaHe Ha MUKpodo-
CHJIHUTE 30HU C aMOHUTHUTE M 32 KOPEKIMs Ha MO3UIMATA HA TPAHMUIATA B pa3-
pesute B obnacTra.

3AKJIFOYEHHME

Honrokpennara cepusi B Kpauniero e npeacraBeHa OT CUIUIIUKIACTUYHA CEIH-
mentu. Te ca Brirouenu B Kocresnckata cButa, B 00XBaTa Ha 1Ba OT WICHOBETE I
Bob6oscku u [opoueBcku. JomHaTa Kpea u3rpaxja rOpHATE YacTH TIaBHO Ha [0-
podueBckus uieH. M3cienBaH € HHTEPBABT TOPEH TUTOH-TOJICH Oepruac B pa3pesn
Ha [opoueckus ujieH 10xHO oT ¢. KoBauesnu (Mexay Mmax. [TonsHa Ha ¢. Kocaua u
c. Konanumna), Ilepaurmika obmacr.

Ha 0a3ara Ha HamepeHaTa aMOHUTHA ¢ayHa ca MHIWKUPAHW U TOKA3aHU aMO-
HUTHU 30HU. B ropHUS TUTOH ca mHAMKUpaHu 30Ha Micracanthoceras microcantum
¢ noaszona Paraulacosphinctes transitorius, B ropHaTa 4acT € yCTaHOBEHa 30HA
Durangites ¢ Durangites singularis, Durangites cf. vulgaris, Durangites aff. astillerensis,
Durangites aff. fusicostatus, Protacanthodiscus cf. andreaei. B ocnoBaTa Ha Gepuaca
e yctaHoBeHa 30Ha Berriasella jacobi ¢ Berriasella jacobi, Subapinites aff. aristidis,
Delphinella janus, Fauriella shipkovensis, Berriasella sp.

3onara Durangites ce ycTaHOBsIBa 3a ITbPBY II'ET B BbJrapus u mpoBOK#pa HAJIO-
JKUTEJIHA CMsIHA Ha aMOHUTHUTE OHoCcTpaTurpad)Cku KpUTEPUH 3a IIOCTABSIHETO Ha
rpanuiata ropa-kpena B buirapus. I[IpobnemMsr oTnaBHa € BUCAIN B Objrapckara
cTpaturpadcka JuTepaTypa U MpakTHKa, OCOOEHO Clie ] METAMTHUTE W3CIICABAaHU
B rpaHUYHUS WHTepBaa no mukpodaynu (Lakova et al., 1997; 1999).

BoarapckuTe CrienuajuCTH MO0 AMOHUTH IO TO3WM MOMEHT MOCTAaBIT IPaHUIATa
opa—kpeaa Mexay non3ona Malbosiceras chaperi Ha 30Ha Paraulacosphinctes
transitorius (KOsITO OTHACAT KbM rOpHUS TUTOH) 1 30Ha Pseudosubplanites grandis
(xosTO pasmiexaaT B OCHOBaTa Ha Oepuaca).

Hue npenyarame Ta3u rpaHulla Ja ce MOCTaBs IO TOPHUIIETO Ha 30HA Durangites
¥ IO OCHOBaTa Ha 30Ha Berriasella jacobi. Taka Ts 1mie Ob1¢ B YHUCOH ¢ Tpeobiiaaa-
BaIllO BB3MPUETUTE KPUTEPUH B CBETA U C HUBOTO, KOETO € BB3IPHUETO U CE IpuIara
u B bparapus mo mukpodaynu u HaHODIIOpA.

Baazooapnocmu. ToBa u3cienBaHe € IpoBeneHO C (uHaHCcoBaTa mojkpena Ha POHA HAy4YHHU
ucienBanuss Ha MUHHCTEPCTBOTO Ha oOpa3oBaHHeTO M HaykaTa (morosop BY-07/2006).
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TABJIMLIA 1

PLATE I



TABJIMIIA 1

BapoButu HaHOGOCWIM OT TUTOHCKHS eTax B Kpaumero. Ckama — 10 pm

1. Polycostella beckmannii Thierstein, 1971. Pa3pe3 cesepuo ot c. Kocaua, va 100 m npenu
pas3kioHa 3a max. IlonsHa, mp. Np3, cpeneH TUTOH.

2-3. Faviconus multicolumnatus Bralower, 1989. Pa3pe3 Konanuna — tor, npo6a sK1, ropes TuToH,
cpenHM 4YacTu Ha 30Ha Durangites.

4. Nannoconus wintereri Bralower and Thierstein, 1989. Pa3pe3 Konanuma — rorozaman, va 300 m
HM3TOYHO OT paskioHa 3a Pamuborn, np. Np6, ropeH THTOH.

5—-6. Nannoconus compressus Bralower and Thierstein, 1989. Ibid.

7. Conusphaera mexicana minor Bralower, 1989. Pa3spe3 cesepno ot c. Kocaua, Ha pa3kyioHa 3a
max. [Tonsaa, p. Np4, cpeneH TUTOH.
8. Microstaurus chiastius (Worsley, 1971) Grun, 1975. Pa3pe3 cesepno ot ¢. Kocaua, va 100 m

npeau paskiaoHa 3a max. IlomsiHa, mp. Np3, cpeneH TUTOH.
9-10. Nannoconus globulus minor Bralower, 1989. Pa3pe3 Konanuna — rorosamnan, Ha 300 m ustou-
HO OT paskioHa 3a Pagubomr, np. Np6, ropeH TUTOH.

11.  Conusphaera mexicana mexicana Trejo, 1969. Paspes ceBepHo oT c. Kocaua, Ha 100 m npenn
paswkiona 3a Mmax. ITossHa, np. Np3, cpeneH TUTOH.
12.  Umbria granulosa minor Bralower, 1989. Pa3pe3 Konanuina — ror, npo6a sK1, ropes TUTOH,

cpenHU 4yacTu Ha 30Ha Durangites.

13.  Watznaueria barnesae (Black I Black & Barnes, 1959) Perch Nielsen, 1968. Pa3pe3 ceBepHo OT
c. Kocaua, na 100 m npenu paskiona 3a max. ITossHa, np. Np4, cpeneH TUTOH.

14—15.Watznaueria britannica (Stradner, 1963) Reinhardt, 1964. Konanuna — roroszamazn, #a 300 m
M3TOYHO OT pas3kjoHa 3a Pammbomr, mp. Np6, ropeH THTOH.

16.  Cyclagelosphaera argoensis Bown, 1992. Pa3pes cesepro ot c. Kocaua, va 100 m npenn
paswiona 3a Mmax. ITosisHa, np. Np3, cpeneH TUTOH.

PLATE I

Calareous nannofossils from the Tithonian of the Krayshte area. Bar scale 10 pm

1. Polycostella beckmannii Thierstein, 1971. Section in the north of the village Kosacha, 100 m
before Polyana (ex-Tyutyundzhiiska) hamlet, sample Np3, Middle Tithonian.

2-3. Faviconus multilcolumnatus Bralower, 1989. Section Kopanitsa-south, sample sK1, Upper
Tithonian, middle part of Durangites Zone.

4. Nannoconus wintereri Bralower and Thierstein, 1989. Section Kopanitsa-southwest, 300 m on
the road to the Radibosh, sample Np6, Upper Tithonian.

5-6. Nannoconus compressus Bralower and Thierstein, 1989. Ibid.

7. Conusphaera mexicana minor Bralower, 1989. Section in the north of the village Kosacha,
Polyana hamlet, sample Np4, Middle Tithonian.
8. Microstaurus chiastius (Worsley, 1971) Grun, 1975. Section in the north of the village Kosacha,

100 m before Polyana hamlet, sample Np3, Middle Tithonian.

9-10. Nannoconus globulus minor Bralower, 1989. Section Kopanitsa-southwest, 300 m on the road
to the Radibosh, sample Np6, Upper Tithonian.

11.  Conusphaera mexicana mexicana Trejo, 1969. Section in the north of the village Kosacha, 100 m
before Polyana hamlet, sample Np3, Middle Tithonian.

12.  Umbria granulosa minor Bralower, 1989. Section Kopanitsa-south, sample sK1, Upper
Tithonian, middle part of Durangites Zone.

13.  Watznaueria barnesae (Black I Black & Barnes, 1959) Perch Nielsen, 1968. Section in the north
of the village Kosacha, 100 m before Polyana hamlet, sample Np3, Middle Tithonian.
14-15.Watznaueria britannica (Stradner, 1963) Reinhardt, 1964. Section Kopanitsa-southwest, 300 m

on the road to the Radibosh, sample Np6, Upper Tithonian.
16.  Cyclagelosphaera argoensis Bown, 1992. Section in the north of the village Kosacha, 100 m
before Polyana hamlet, sample Np3, Middle Tithonian.
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TABJIVLIA 11

PLATE II



TABJINIA II

Baposutu HaHOGOCHWIM OT Oepuackus etax B Kpaumero. Ckana — 10 um

1-2.  Nannoconus kamptneri minor Bralower, 1989. Paspe3 Komanuna — cesep, npoba nK3, gosen
Gepracky MOIETaX.

3-4. Umbria granulosa granulosa Bralower and Thierstein, 1989. Ibid.

5. Cruciellipsis cf. cuvillieri (Manivit, 1971) Thierstein, 1971. Ibid.

6. Nannoconus steinmanni minor Deres & Acheriteguy, 1980. Pa3pe3 Konanuna — 3aman, 3a-
nagHo oT tabenata, npoba Np7, mojeH Gepracku HOIEeTax.

7. Nannoconus cf. steinmanni minor Deres & Acheriteguy, 1980. Ibid.

8. Nannoconus kamptneri minorBralower, 1989. Pa3pe3 Konanuna — cesep, npo6a nK3, nosen
OepuacKku MmoaeTax.

9. Polycostella aff. senaria Thierstein, 1971. Ibid.

10-12. Polycostella senaria Thierstein, 1971. Pa3pe3 Konanuna — 3aman, 3amagHo oT tabenarta,
npoba Np7, noyieH Gepuacku MoaeTax.

13-14. Conusphaera mexicana mexicana Trejo, 1969. Ibid.

15. Conusphaera mexicana mexicana Trejo, 1969. Pazpe3 Konanuna — ceep, npoba nK3, nosen
OepuacKku MmoaeTax.

16. Nannoconus infans Bralower, 1989. Pa3pe3 Konanuna — 3amnaj, 3anagHo ot tabeynarta, mpoba
Np7, nonen Gepuacku mogeTaxK.

17-18. Rhagodiscus sp.? 1bid.

19-20. Zeugrhabdotus cooperi Bown, 1992. Ibid.

PLATE II

Calareous nannofossils from the Berriasian of the Krayshte area. Bar scale 10 um

1-2.

'y

AN W

7.
8

9.
10-12.
13-14.
15.

16.
17-18.
19-20.

Nannoconus kamptneri minor Bralower, 1989. Section Kopanitsa-north, sample nK3, Lower
Berriasian

Umbria granulosa granulosa Bralower and Thierstein, 1989. Ibid.

Cruciellipsis cf. cuvillieri (Manivit, 1971) Thierstein, 1971. Ibid.

Nannoconus steinmanni minor Deres & Acheriteguy, 1980. Section Kopanitsa-west, sample
Np7, Lower Berriasian

Nannoconus cf. steinmanni minor Deres & Acheriteguy, 1980. Ibid.

Nannoconus kamptneri minorBralower, 1989. Section Kopanitsa-north, sample nK3, Lower
Berriasian

Polycostella aff. senaria Thierstein, 1971. Ibid.

Polycostella senaria Thierstein, 1971. Section Kopanitsa-west, sample Np7, Lower Berriasian
Conusphaera mexicana mexicana Trejo, 1969. Ibid.

Conusphaera mexicana mexicana Trejo, 1969. Section Kopanitsa-north, sample nK3, Lower
Berriasian

Nannoconus infans Bralower, 1989. Section Kopanitsa-west, sample Np7, Lower Berriasian
Rhagodiscus sp.? Ibid.

Zeugrhabdotus cooperi Bown, 1992. Ibid.
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TABJILIA III
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PLATE III



TABJIMIIA III

AMOHHTH OT TUTOHCKHS €TaX B Kpam.ueTo. Benukn 06pa3u1/1 Cca B €CTCCTBCHaA roJieMnuHa

la, b. Durangites aff. fusicostatus Burckhardt. Cesepro ot 1ocero 3a ¢. Pagu6omr u roxHo ot ¢. Kona-
Huna, [opoueBcku wien Ha Koctenckara cBuTa, ropeH TUTOH, 30Ha Durangites.
2a, b. Durangites cf. vulgaris Burckhardt. Ibid.

3. Protacanthodiscus cf. andreaei (Kilian). B mona B 3anaguus kpaii Ha ¢. Komanuna, ¥0)XHO OT
moceto, TopoueBcku uinen Ha Kocrenckara cBUTa, TOpeH THTOH, 30Ha Durangites.
4. Durangites singularis Tavera. CeBepHO OT moceto 3a c¢. Panu6omn u roxHO ot c¢. Komanuna,

Topouescku wien na Kocrenckata cBuTa, rOpeH TUTOH, 30Ha Durangites.
5. Durangites aff. astillerensis Imlay. Ibid.

PLATE III

Ammonites from the Tithonian of the Krayshte area. All specimens are in natural size

la, b. Durangites aff. fusicostatus Burckhardt. North from the road to Radibosh and south from the
Kopanitsa village, Kostel Formation, Gorochevtsi Member, Upper Tithonian, Durangites Zone.
2a, b. Durangites cf. vulgaris Burckhardt. Ibid.

3. Protacanthodiscus cf. andreaei (Kilian). In the valley west from the Kopanitsa village and south
from the road, Kostel Formation, Gorochevtsi Member, Upper Tithonian, Durangites Zone.
4. Durangites singularis Tavera. North from the road to Radibosh and south from the Kopanitsa

village, Kostel Formation, Gorochevtsi Member, Upper Tithonian, Durangites Zone.
S. Durangites aff. astillerensis Imlay. Ibid.
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TABJIULIA IV

PLATE IV




TABJIMLIA IV

AMOHHTH OT 66pI/IaCKI/I${ €TaXx B Kpam.ue'ro. Beuuku 06pa3un Ca B €CTCCTBCHaA roJicMuHa

1.

Subapinites aff. aristidis (Kilian). B 3anagnus xpait Ha c¢. Konanuna, ceBepHo OT 1moceto, Topo-
uyeBcku wieH Ha Kocrtenckata cButa, nosneHn 6epuac, 3oHa Berriasella jacobi

Berriasella jacobi (Mazenot). Ibid.

Berriasella sp. Ibid.

Delphinella janus (Retowski). Ibid.

Fauriella shipkovensis (Nikolov & Mandov). Ibid.

PLATE IV

Ammonites from the Berriasian of the Krayshte area. All specimens are in natural size

1.

(S RF "NV V]

Subapinites aff. aristidis (Kilian). In the westfrom Kopanitsa village, north from the road, Kostel
Formation, Gorochevtsi Member, Lower Berriasian, Berriasella jacobi Zone.

Berriasella jacobi (Mazenot). Ibid.

Berriasella sp. Ibid.

Delphinella janus (Retowski). Ibid.

Fauriella shipkovensis (Nikolov & Mandov). Ibid.
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