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Abstract. In the defile of Golyama Kamchia River in East Fore-Balkan crop out several Upper Cretaceous and Pa-
leocene lithostratigraphic units. The section north of Komunari Village is the most complete Upper Cretaceous section
in the East Fore-Balkan with stratigraphic range from Cenomanian to Maastrichtian. The lowermost Paleocene unit,
composed of limestones with Discocyclina, is considered by recent authors as Late Maastrichtian in age. The subject of
the study is the age, stratigraphic position and correlation of the units. Revision of the age is performed on the basis of
calcareous nannofossils. Indications of five Upper Cretaceous and two Paleocene nannofossil zones are established: Eiff-
ellithus eximius (Turonian), Lucianorhabdus maleformis (Upper Turonian — Lower Coniacian), Micula staurophora
(Upper Coniacian — Lower Santonian), Uniplanarius trifidus (Upper Campanian), Arkhangelskiella cymbiformis (Low-
er Maastrichtian), NP 6 Heliolithus kleinpellii and NP 8 Heliolithus riedeli. Two new lithostratigraphic units are intro-
duced — Yankovo Formation (Maastrichtian) and Kamendel Formation (Paleocene). In the Paleocene part of the section
are recognized low frequency eccentricity M-cycles expressed by 5-6 m thick parasequence sets (bundles corresponding
to 400 ka Milankovitch cycles) each composed of 4 approximately 1 m thick parasequences (beds corresponding to 100
ka Milankovitch cycles). These beds are internally divided into two layers, the lower thicker one, composed of relatively
fine-grained massive limestone, corresponding to the deep phase, and upper thinner one, represented by coarse-grained
detrital limestone, corresponding to the shallow phase. On the basis of this cyclostratigraphic subdivision the time span

of 4 Ma is calculated for the Lower-Middle Paleocene part of the section.

Key words: lithostratigraphy, East Fore-Balkan, Upper Cretaceous — Paleocene, nannofossil zones.

BnBeaenue

B nposnoma Ha p. Tonsima Kamuus, ceBepHO OT
c. Komynapwu, Bapuencko, ce HamMmupat e1Hi OT Hall-
BIIEYATIISBAIIUTE PAa3KPUTHSI HAa TOPHOKPEITHO-
nayieonieHckute ckaiu B [IpoBanuiickoTo miarto. Tyk
T€ U3rpaxkaaT ceBepHOTO Oenpo Ha [Ipemxanckara
AHTHKJIMHAJIA ¥ 00pa3yBaT OTBECHU CTEHH C BUCO-
yuHa Hajx 40 meTpa. Te ca cpaBHUTEIHO TOOpe U3y-
YeHH B JUTOCTPATUTPACKHU ACTIEKT, HO BB3PACTHUTE
Y B3aMMOOTHOLIEHHUSTA IOMEXAY UM BCE OIIIE HE ca
HaITbJIHO W3siCHeHHW. HecmomyunuBa ce € okazaya
npe3 rOJAMHUTE M CHIOCTABKATA UM CHC CKAJUTE
OT FOXHOTO O€IpO HAa aHTUKJIMHAJIATA IPHU Te€OJI0XK-
kus ¢penomeH ,,Uynaute ckaim“. OCHOBHATA IPU-
YMHA 32 TOBa ca OBbp3UTE JaTepajiHu MPEXOnHu Ha
KapOOHAaTHUTE TUTO(ANECH 1 YECTUTE HECHITIACHS,
3aTPYAHSBAIIYN KOpenanusara Mexay Tsax. B Hac-
TOSIIATA CTATHUSA CE Ipeaiara JUTo-, Ono- U XpOHO-
crparurpadcka moassida Ha TOPHOKPEIHO-TAJIE0-
LEHCKUTE ckaju B mposioma Ha p. [onsma Kamuus
mexay cenata SlukoBo u Komynapw (¢wur. 1). Ts e
pa3paboTeHa Bb3 OCHOBA Ha HEMYOJIMKyBaHN JaHHU

OT cTpaTUrpadCKuTe U MaJICOHTOJIOXKKUA U3CIIE-
BaHUS HA aBTOPUTE Ipe3 MmociennuTe 15 roguHu.

IIpenumnu usciaeaBanus

PaskputusiTa Ha BapoBULIMTE B ITpoxoaa Ha p. L ons-
ma Kamuus u ,,UygauTe ckajiu“ ca IpuBJIEKIU BHU-
MAaHHUETO OIIE HAa ITHPBUTE U3CIEIOBATEIN HA TO3HN
paiioH (Tabm. 1).

Toula (1890, c. 379-380) naBa mbpBUS CXEMATH-
4yeH mpodu Ha cKajJuTe B IpojioMa Ha p. [onama
Kamuus uztouno ot c. Kapspmxu—denukpoii (cera
Kawmen gein) (dur. 2). Tyk Toi 0TOENSI3Ba MPUCHCT-
BHETO HAa OpOWTOMIIECH CPEX ,,IECHUIIUBUTE BapO-
BuIu ¢ Ostrea vesicularis Lam.“, a BapoBuIuTe m3s-
rpaXxaamy OTBECHUTE BApPOBUKOBU CTCHH HapUia
»OpPOUTOUTHU, KATO TIpHEeMa NUCKOIUKJIVNHUTE B
TsX 32 opOuTOMAECH.

3natapcku (1907, 1910, 1927) npuema 3a ropHO-
CEHOHCKM paskputusita okojo lomsva Kamuus u
Ha 1or oT Hes o pexkute Enemnnna u Jonenen. Io-
KBbCHO T€ c€ ClloMeHaBaT B paborute Ha Kockel
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@ur. 1. CxemaTH4YHa reojio’kKa KapTa Ha H3cJeABaHUA paiioH

1 — KBarepHep, aJyBHaJHH OTIOXKEHHS; 2 — ABPEHCKa CBUTA, IECHWINBY Mepreiu U msichyHunu (eouneH); 3 — KpusHeHcka
cBuTa, Mepreiu (moseH eoneH); 4 — beyociiaBcka cBUTa, MSCHYHULMU M HACHIU (nojeH eoueH); 5 — KameHnzaesicka cBuTa,
OpTraHOTeHHU BapOBHMIM C NUCKOIWKJINHHM (majieoneH); 6 — Morwmiencka, Jo6purnoncka, Myprencka, Huxonosncka, Me3n-
pencka, SInkoBcka u Kainbinka cButa (TypoH-MacTpuxT); 7 — Maagapcka CBUTA, rpyOO3bpHECTH MSAChUYHULIM (I[EHOMAaH-
TypoH); 8 — KaMmumiicka cBUTa, MEpreial M ISICHBYHUIM (XOTPHUB-aNT); 9 — OJHMCTOJHMTH OT FOPHOKpeIHHW BapoBuuy; /0 —

BB3Ced; // — pascen

Fig. 1. Schematic geological map of the studied area

1, Quaternary, alluvial deposits; 2, Avren Fm, sandy marls (Eocene); 3, Krivnya Fm, marls (Lower Eocene); 4, Beloslav Fm,
sandstones and sands (Lower Eocene); 5, Kamendel Fm, fossiliferous limestones with Discocyclina (Paleocene); 6, Mogila,
Dobrindol, Murna, Nikopol, Mezdra, Yankovo and Kaylaka Fms (Turonian-Mastrichtian); 7, Madara Fm, coarse-grained
sandstones (Cenomanian-Turonian); 8, Kamchia Fm, marls and sandstones (Hauterivian-Aptian); 9, olistoliths of Upper

Cretaceous limestones; 10, thrust; //, normal fault

(1927), Gellert (1929) u Pollak (1933). Kockel (1927)
UAeHTUDUIIPA TUTOTAMHUEBUTE BAPOBUIIM FOKHO
oT ,,UyaHuTe ckaau“ ¢ OpOMTOMIHUTE BAPOBUIIH
npu [IpoBaaus, npueMaiiku CbIbPKALIUATE CE B TIX
IUCKOIMKJINHU 32 opOuToumecu. B mpodwuna cu
MEXIy HEOKOMCKUTE MEPTrejIH ¥ T€3U BapOBUIU TON
JlaBa TOPHOKPENHH ,,IUIACTOBU BAPOBUIM C ThbMEH
kpembK“. Pollak (1933) npaBu npepes3u Ha roJieMu-
Te GopamuHHUbEpU U JOKa3Ba, Y€ CTaBa B ,,0pPTO-
(bparMuHE®, BCIEACTBUE HA KOETO MpUeMa CKaJIH-
T€ 3a TePLUEPHHU.

Koen (1937, 1938) Bp3npueMa MHEHHETO Ha
Kockel (1927) u oTHaCSl BBIIPOCHUTE BAPOBUIIU KHbM
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CEHOHA, KaTO I'M WICHTU(UIHUPA C OpOUTOMTHUTE
BapoBuny npu IIpoBamus.

Lankos (1942) oT6ens3Ba, ye BEpTUKATHUTE CTE-
HE ceBepHO OoT KomMyHapw ca m3rpameHu OT ,,0571
MAacCTPUXTCKM BapoOBUK“ M B paiioHa Ha lossima
KamMuus nexaTt HampaBo BBPXY alTa WU IEHOMA-
Ha. [To-kbcHO Tzankov (1951) moxens npoduna npu
X.II. TyHeJIa ceBepHO oT c. MypHa (KomyHapu) Ha
MeT eAUHUIM, OTI0Jy-Harope: 1) 6eu BapOBUIHU C
Hemipneustes striatoradiatus Leske — MacTpuUXT;
2) XBJITCHUKABY SITYECTU BAPOBUIH — J1aH; 3) MEKH
CUBOCHHM TSACHYHHMIIM — JaH; 4) JIEKO MEeChUYIUBU
Meprejam — jaaH; 5) 0eau IIMHEeCTO-BApOBUTH Iis-




Enge von KarjardZi-Delikioi.

®ur. 2. IIspBuAT cxematudeH npodua Ha ckajaute B npoioma Ha p. l'oasma Kamuusa ustrouno or c. Kapspmku-Jenukboit
(cera Kamen nen, Bapuencko) Ha Toula (1890)

I — Mepres u Tpy0O3BbPHECT MACHYHMK; 2 — OpeOHO3bPHECT IayKOHUTEH NschuHMK (Griinsandstein) ¢ Exogyra conica Sow.
u Janira quinquecostata Sow.; 3 — nechwinB BapoBuk ¢ Ostrea vesicularis Lam. u opOUTONAN, HAMOMHSIIIIN TE€3M B rO3aBCKaTa
kpena (Gosaukreide) B Annurte; 4 — puHO3BpHECT KBapoB niachuHuK (Quarzsandstein); 5 — opOUTOMIEH BapOBHK
(Orbitoidenkalk)

Fig. 2. The first schematic sketch of the rocks exposed along the Golyama Kamchia river gorge, east of the Karyardzhy-
Delikyoy village (at present Kamen del, Varna district), made by Toula (1890)

1, marl and coarse-grained sandstone; 2, fine-grained sandstone with glauconite (Griinsandstein) with Exogyra conica Sow. u
Janira quinquecostata Sow.; 3, sandy limestone with Ostrea vesicularis Lam. and Orbitoides, similar to Gosau facies (Gosaukreide)

in the Alps; 4, fine-grained quartz sandstone (Quarzsandstein); 5, orbitoide limestone (Orbitoidenkalk)

CBYHMIM — JIIOTeC. JJOJNIHUTE qBE eNMHUIN O0XBa-
IaT BapOBUIUTE, OQOPMSIIIY BEPTUKAIHATE CTEHU
B npojioMa Ha I'onsima Kamuus. ToBa cxBaliiane noy-
THU CbBIAJla C NAJICOHTOJIOKKUTE JOKAa3aTeJICTBa U
WU3BOJUTE B HACTOAIIATa paboTa.

Bonues (1955) u bonues u np. (1957) cuurat Te3u
BapoBUIIU 3a ceHOHCKH, LlankoB (1968) oTHacs kM
MAacTpHUXTa BapOBHLHUTE IpH ,,YygHHTE cKaiu”, a
Honknues (1989) mpuema BapOBUKOBUTE CTEHU Ce-
BepHO oT KomyHnapu u nmponoma Ha Tomsma Kam-
ynus 3a yacT oT Kalrbsimkara cBuTta (ropeH Mact-
puxt). Toli OTHACS BapOBUIUTE C KPEMBK, H3TPAXK-
JTAIK TeOJIOKKUS HEHOMEH ,, UyJHUTE CKaJIn“ KbM
Mesnpenckata cBuTa (HOJEH MacTPHUXT), a Bapo-
BULIMUTE B Kapuepara A0 TIX — KbM KalinblikaTa
cBuTa (TopeH MacTpuxT). OTIOIyIeXAIUTE TOPHO-
KpEIHN BapOBUIIM aBTOPBT 000c00sBa B Acnapy-
XOBCKa CBUTA (CAHTOH — JOJieH MacTpuxT). KbH-
yeB (1993; 1995) Bp3npuemMa Te3u €OUHWIU U TEX-
HUTE BB3PACTH U TH OTPa3siBa Ha IeOJIOXKKATa Kap-
Ta Ha bparapus 8 M 1:100 000.

B npenumun paboru (BanrenoB, CuHBOBCKH,
2000; Sinnyovsky, 2001) B3 ocHOBa Ha OoraTta Ha-
HOGJIOpa NOKa3axmMe KbCHOMACTPUXTCKAa Bb3pacT
Ha AcnapyXxOBCKaTa CBHTA U MAJICOIEHCKA Bb3PacT
Ha BapOBUIUTE C KPEMBK IpH ,,YyqHUTE CKamn®,
natupanu ot Monkuaes (1989) u Keaues (1995) xato
parnrHomactpuxTtcku (Mesnpencka csuta). ToraBa
ckayuTe B nmpoxoxaa Ha p. lomsima Kamuus octana-
Xa U3BBH BHIMAHMETO Ha HAIIeTo m3ciuensane. He-

3aBUCUMO OT KoHcTaTtamusaTa Ha Toula (1890) 3a
HaJIM4Yre Ha OPOUTOUAECH, B IIO-KbCHATE ITyOIHKa-
AW JUICBAT MaHHU 32 (OCUIIHH HAXOOKU Cpeln
MaJIEONEHCKUTE BapoOBUIM B mpoxoxa Ha [omsima
Kamuus, BxirounTesiHO U B paborata Ha Tzankov
(1951), xoitTo np®B ru oTHacs kbM Ilaneonena. I1o
Hamu HenyonukyBauu qanuu (Cyatanos u ap. 1990)!
TE3W BApOBUIU ChIIBPXKAT rojemMu popamuaudepn,
KOMTO Hal-00II0 ce MIACHTU(UIHUPAT KATO ITUCKO-
OUKJIAHA.

Crparurpadus

T'opHOKpEMHO-TIAJIEOEHCKUTE CKAJIN B IPOJIOMA Ha
p- Tonama Kamuus ca mpenmer Ha u3ydyaBaHe OT
aBTOpPUTE Ha Ta3W ctaTus oT 1987 rommHa Hacam.
TonsiMa yacT OT MOJIyYEHUTE PE3yITaATH GUTYPUPAT
moj ¢opmaTa Ha oTueTH B Harmonaauus reodoH,
pa3WYHU METPOJIHU KOMIIAHUN U AMepUKaHCKaTa
acomuanus Ha MEeTPOJHUTE reoios3u. Karto msuro
JTAHHUTE OT JIMTOJIOKKUTE U HAJICOHTOJIOXKKH U3-
CJIeZIBaHMS HA CKAJIUTE Ce MMyOIMKYBaT 3a IIbPBU ITHT.
IToBox 3a TOBa € HEMPABUIHOTO JIaTUPAHE U KOpe-

! Cynranos, A., C. Ixypanos, II. Curboscky, E. Uynaposa.
1990. Cmpamuepadpusn u cedumenmonocus na 2opnama Kpeoa
u naneocena 6 CH boaeapus. l'eopoung HUC, MI'Y ,,Cs. UBan
Pusicku®.

4 Cnucanmne Ha BbiarapckoTo reojoruyecko ApyxectBo, kH. 1-3, 2007 25
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Tabmuna 1

Cmpamuepagcka uszyueHocm u nooAn16a Ha enuKOHMUHEHMAAHUA mun 2opHa kpeoa 8 Hsmounus ITpedbaakan no woxichus
po0 Ha IIposaduiickomo naamo 6 npoaoma Ha p. Toaama Kamuusa: 1 — naceunuyu u mepeeau (Kamuuiicka ceuma, anm); 2 —
e0p0o3spHECMU NACBUHUYU ¢ e0pomawjabHa Koca caoecmocm (Madapcka ceuma, yenoman — cpedeH mypown); 3 — necsuiusu
8apOBUYU C 8APOBUMO-KPEeMBUHU KOHKpeyuu (Moeuaencka ceuma, cpeden mypoH — 004€H KOHUAC);, 4 — eaayKOHUMHU
nacsunuyu ([fobpundoacka ceuma, 004AeH KOHUAC — HAU-00ACH CAHMOH); 5 — 8aposuyu ¢ NApaseaenuneoHo HANYKEAHE
(Mypuencka ceuma, canmon); 6 — opeanocennu eaposuyu (Hukonoacka ceuma, 2open kamnam); 7 — necos4iuu 8aposuyu ¢
KpemosuHu KoHkpeyuu (Me3opencka ceuma, 2opeH Kamnan — 004AeH macmpuxm); 8 — necsuausu gaposuyu (Aukoscka ceuma,
20peH KaMnan — 004eH macmpuxm); 9 — necsuiugu 0oaomumusupanu saposuyu ([Jobpuncka ceuma, doaen macmpuxm); 10
— opeanocennu saposuyu ¢ Hemipneustes striatoradiatus (Katinewka ceuma, eopen macmpuxm); 11 — opeano2eHHu 8aposuyu
¢ ouckoyukaunu (Kamenoeacka ceuma, 0oaen — cpeden naaeoyer); 12 — naacm ¢ gociopumosu konkpeyuu; 13 — napaieano
Hecveaacue; 14 — xuamyc; 15 — mespdo 0BHO

Table 1

Scheme of the pre-existing stratigraphic subdivision of the epi-platform type Upper Cretaceous along the Provadia plateau
southern rim in the Golyama Kamchia river gorge: 1, sandstones and marls (Kamchia Fm, Aptian); 2, coarse-grained sandstones
with big-scale cross-bedding (Madara Fm, Cenomanian-Middle Turonian); 3, sandy limestones with limey-chert concretions
(Mogila Fm, Middle Turonian-Lower Coniacian); 4, glauconitic sandstones (Dobrindol Fm, Lower Coniacian- lowermost Santonian);
5, chalk-like limestones (Murna Fm, Santonian); 6, fossiliferous limestones (Nikopol Fm, Upper Campanian); 7, sandy limestones
with chert concretions (Mezdra Fm, Upper Campanian-Lower Maastrichtian); 8, sandy limestones (Yankovo Fm, Upper Campanian-
Lower Maastrichtian); 9, sandy, dolomitized limestones (Dobrina Fm, Lower Maastrichtian); 10, fossiliferous limestones with
Hemipneustes striatoradiatus (Kaylaka Fm, Upper Maastrichtian); 11, fossiliferous limestones with Discocyclina (Kamendel Fm,

Lower-Middle Paleocene); 12, enriched of phosphorite concretions layer; 13, paraconformity; 14, hiatus; 15, hard ground

JIalysl Ha 4YacT OT BAPOBUKOBUTE TeJia C MACTPUXT-
CKa W TaJieoIeHCKa BBh3PacT.

IIpu c. KomyHapu ce HaMupa Hail-ipecTaBu-
TeNHUAT paspes Ha [opHOKpennaTa cepus B M3Tou-
Hus [Ipenbankan (¢ur. 3, 4). Toit e onmucan ot HUoin-
kr4eB (1989), KOHTO mOIess TOPHOKPETHUTE CKAIH
Ha oceM cBUTU: Mamapcka, Moruiiencka, JlobpuH-
noicka, MypHencka, Hukonomncka, Me3apeHncka,
Job6puncka u Kaitrbimka.

Maoapckama ceuma obxBalia OJIHUATE 26 m OT
paspe3sa (¢wur. 3). Ts e u3rpageHa oT CpeIHO 0 IPy-
0O3BPHECTH MACHYHUIN W MECHUINBH BAPOBHIIH C
KOCa CJIOECTOCT M MMOJIy3a00JICH! KBAPIIOBH KHCOBE
¢ TpaBenuToB pasmep. CroiikaTa € IJIMHeCTO-Kap-
OoHaTHA, C PA3JINYHO CHABPKAHUEC HA TIIAYKOHHT.
Yecto ce cperia OnoneTputyc OT exuHuan. L{BeTsr
Ha CKaJIUTE € CUB JIO CBETJIOCUB, CHC 3€JICHUKAB OT-
TEHBK OT ChIBPXKAIIUA Ce B TIX IIaykKoHHT. [lebe-
JINHATa Ha CBUTATa € Hal-TOJIIMa B Pa3KpUTUETO
Ha JXeJie30mbTHAaTa JInHKWSA npu c¢. KomyHapu, HO
HamMmaJjsiBa ObP30 M M3KJIMHBA HA 3amaj U HA U3TOK.

B13 0cHOBA Ha NMOJIOKEHUETO M B OCHOBATA HA TOP-
HOKpenaus paspe3 Nomkuyes (1989) onpenens cTpa-
turpad)cki 00XBaT IEHOMaH — JOJIeH TypoH. Haxo-
(hoCHITHOTO ChABPKAHKE HA CBUTATA € U3KITFOUNTEITHO
OemHOo, HO B €JJHa OT MpoOuTe Ha 4 m O] TpPaHUIaTa
¢ Morunenckarta csuta (Ko 27) 6e oTkput HaHODO-
cuauAT penep Eiffellithus eximius (Stover), koirTo ce
HOsBsIBa 1Ipe3 cpennus TypoH (¢ur. 3). Toa HoTBBp-
xknaBa Bepcusita Ha Momkuues (1989) 3a TypoHcka
BB3pacT Ha ropHaTa 4acT Ha CBUTATa, KaTO ChIIe-
BpPEMEHHO yBeJiMuaBa obeMa Ha TYpPOHCKATa 1 YacrT.

Moezuaenckama céuma € U3rpajicHa OT MeChUIIH-
BH INIAYKOHUTHW BapOBHIA C BApPOBHKOBHU U Bapo-
BUTO-KPEMbBYHHM KOHKPEIMH, IPUIAaBAIU HA CKa-
jate smuect usnten (¢ur. 3). Te ca ocobeHo MHOTO-
OpoOWiHM B cpemHAaTa 4acT Ha €IWHHIATA, KBIETO

o0pasyBaT U3abpXKaHU IacToBe. IMaT HempaBuJI-
Ha ¢opma ¢ pazmepu 10-20 mo 50 cm, kato B cpe-
JlaTa Ha HIKOW ce HaOmromaBa KpeMbk. LIBeTHT Ha
CKaJIUTE € CUB ChC 3€JICHUKAB OTTEHBK OT ChABPKA-
A Ce B TIX IIayKOHUT. [{ebenHaTa Ha cBUTATA €
21 m. JJonHata rpaHuIaTa ce MOCTaBs MO MbPBUS
IJIACT OT BapOBUKOBM KOHKpernuu. [lomobHO Ha
MapapckaTta CBUTA T Obp30 U3KJIMHBA U3BBH pas-
kputueTo nmpu c¢. Komynapu. Be3pacrra € onpene-
snena ot Nonkuues (1989) xato typoncka. Hacros-
IMATe HAHO(DOCHUIIHU JaHHU Ca MHOTO OCKBJIHH, HO
00110 B3€TO MOTBBPXKIOABAT Ta3W BB3pacT. Exumn-
CTBEHOTO HHMBO C MaJIKO II0-00raTa aconuaus € ToBa
Ha mpoba Ko 26, B KOATO MPUCHCTBA 30HAJHUAT
penep Lucianorhabdus maleformis Reinhardt, yus-
TO MMOSIBA MapKUpa JOJTHATA TPAHUIIA HA € THONMEH-
HaTa 30Ha ¢ 00xBaT ropeH TypoH — moJjien Konuac.
Ou4eBNIHO eqUHNUNIATA TPUOIA3UTEITHO CHBIATA ChC
cTpaturpadCckus UHTEpBaJ HA Ta3W 30HA.

Hobpunodoackama ceuma obxBaia okoJjio 5—6 m
MAaCHBHH, CUJTHO OMOTYpOUpaHy INIayKOHUTHH MSICh-
YHUIU ¢ kKapOoHaTHa croika (¢wur. 3). LIBeTsT uM e
CUBO3€JIeH, 2 KapOOHATHOTO ChIBPXKAHUE CE yBE-
mm4aaBa otaoiy-Harope. IIpu c. Komynapu snexu ¢
napaJjeigHo HechIllacue ¢ MXHOpocuiau Haj Moru-
JICHCKATa CBHUTA, a TIPHU C. SIHKOBO MOKpUBa TPaHC-
TPECUBHO aNTCKUTE MICHUHUIY U Mepreiu Ha Kam-
YuiicKaTa CBUTA.

B ropaute 50-60 cm B paspesa nmpu c. Komyna-
pH ce cpeliaT HHOIlepaMyCHH Yepynku. B To3u pas-
pe3 Nonkuues, (1989) onpenesns Bb3pacTTa Ha CBU-
TaTa KaTo KbCEH TYPOH — KOHHAC, a Pavlishina (1994)
sl KOpenupa ¢ nuHOQJIarelaTHaTa KOHKYpEHTHA 30Ha
Dinogymnium denticulatum — Dinogymnium
microgranulosum (canToHn). Mileva-Ilieva (1995)
OTHACS OCHOBaTa Ha CBUTATAa KbM €XUHUIHATA 30HA
Micraster cortestudinarium (ropeH TypOH — JIOJICH
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ropeH KamMmnaH

Me3apeHcka cBuTa:
aneBpUTOBY BapOBULM C

CaHTOH
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% ©_ " Hukononcka ceuta (3 m): kpemaBu

OpraHoreHH” BapoBULM

MypHeHcka ceuTa (12 m): Genu,
MWKPO3bPHECTU BapOBULM C HEACHA
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HanyksaHe 10
?
. F~— ]
3oHa Micula [o6puHporncka ceura (6 m): 9
staurophora CMBO3ENEHN IMayKOHUTHU NSCHYHMLL
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NecbYnnBM BapOBMLIM C MMayKOHUT 1
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€4PO3bPHECTM NACLYHNLM C egpomaLyabHa Koca

> CII0eCTOCT U BUCOKO CbAbpPXaHNE Ha MayKOHUT, Ha e ]
LeHoMaH / AR
. OTAENHN HMBa C Necb4/InBK BApOBULN > ‘ -
: v = ¥ 3
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Kamuuiicka cBuTa (anT): necbynvuen meprenu

®ur. 3. Pa3pe3 Ha nonHata 4act Ha IopHokpeaHaTa cepus 10 K.I. JuHuATa npu c¢. Komynapu, BapHeHcko

1/ — NMeChWINBU MEPIed U MSACHYHUIY; 2 — €IPO3bPHECTU MICHYHUIM C INIAYKOHUT; 3 — MECHhWIMBH BapOBUIM C BAPOBUTO-
KPEMBYHU KOHKDELUH U INIAYKOHUT; 4 — IIAYKOHUTHU MACHYHUIM; 5 — BAPOBULHU; 6 — OPraHOTE€HHHU BAPOBMLM; 7/ — IECHY-
JIMBYM BapOBHUIM C KPEMBUHH KOHKpenuy; 8§ — dochopuToBr KOHKperun; 9 — Hecwriacue; /0 — TBBPIO OBbHO; I/ — HaHOGO-

cuwiHa mpoba

Fig. 3. Stratigraphic log of the Upper Cretaceous sequence lower part, along the railway, near Komunary village, Varna

district

1, sandy marls and sandstones; 2, coarse-grained sandstones with glauconite; 3, sandy limestones with limey-chert concretions
and glauconite; 4, glauconite sandstones; 5, limestones; 6, fossiliferous limestones; 7, sandy limestones with chert concretions;
8, phosphorite concretions; 9, unconformity; /0, hard ground; /1, nannofossil sample

KOHHMAac), a TopHaTa — KbM 30Ha Micraster
coranguinum (ropeH konmuac). [lo-kbcHO Mnuena
(2000) pasmmpsiBa oOxBaTa Ha MOJHATA 30HA IO
OCHOBaTa Ha FOpHUsS KOHUAC, a TOpHATa Ipenedu-
HUpa KaTo coranguinum-rogale (ropeH KOoHMAaC —
HaW-JOJICH CAHTOH). B HACTOSAIIOTO U3CiieIBaHE B
npoba Ko 21 oT ocHOBaTa Ha CBUTAaTa HAJl HECHIJIAC-
HaTa MOBBPXHOCT 0€ YCTAHOBEH MOSBSBAIIMAIT CE B
cpenarta Ha koHHMaca HanodocwriHeH Bun Micula
staurophora (Gardet), KOeTO M3KJIFOUBA TYpPOHCKa
WM PAaHHOKOHHMACKA Bbh3PaCT U MOTBBPKAABA IPHU-
HAJJISKHOCTTA UM IO-CKOPO KbM T'OPEH KOHHAC —
JTOJIEH CAHTOH.
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Ipu c. SIukoBo (¢wur. 6) moaHUTE 3 METpA OT CBU-
TaTa mpuUHaIJIekaT Ha HaHodocuHa 30Ha Luciano-
rhabdus maleformis (roper TypoH — IOJEH KOHU-
ac), a oCTaHajaTa 4yacT — Ha 30Ha Micula stauro-
phora. Bp3 ocHOBa Ha MPHUCHCTBUETO B HAN-TOJI-
HUTE MPOOM Ha HSKOU NPYTU BHUIOBE, MOSBSIBAIIM
ce mpe3 KoHnaca, kato Hanpumep Lucianorhabdus
cayeuxii Deflandre u Broinsonia parca (Stradner)
ssp. espansa Wind and Watkins moxe ga ce qomyc-
He, Y€ U TyK CBUTaTa 0OXBaIa YaCTH OT KOHUACKHUSI
U CAaHTOHCKHS €Tax.

Mpypuenckama céuma XU C TOCTEIICHEH TIpe-
xon Hax Jloopunmosnckara (¢wur. 3, 6). Tsa e usrpa-



Kamenpencka cButa (PsS 4-1): uMknu4yHu CBETNOCKMBYU
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®ur. 4. Pa3pe3 Ha ropuara yact Ha IopHokpenHaTa cepusi U JoaHaTa yact Ha IlajeoneHckaTa B CKaJIHUS OTKOC CE€BEPHO OT
c. Komynapu, Baprencko

1 — OpraHOreHHH! BapOBMIM; 2 — NECHYWINBU BAPOBUIMU C KpPEMbUYHU KOHKpELUH; 3 — NMEeChWIMBM BapOBULHU; 4 — OMOKJIACTHY-
HU JOJIOMUTH3UPAHU MECHYJIMBU BApOBUIM, 5 — OpraHoreHHu BapoBunu ¢ Hemipneustes striatoradiatus Leske; 6 — Guoxia-
CTUYHY BapOBHLM C TUCLOLWKIMHYU; 7/ — NUKJINYHE OMOIETPUTYCHHM BapOBHIM C IO-€ABbP ACTPUTYC WM YEPYIKU B rOpHATA
4acT Ha IUIACTOBETE; § — BAapOBHMIM C mapajeiHa JamMuHanus; 9 — ¢ochoputoBu KOHKpenuu; /0 — 4epym4yecT ILIACT C
Pycnodonta vesicularis (Lamarck); 1/ — T8bpao apHO; 12 — HecbInacue; 13 — HaHOOCHIHA Tpoba; /4 — mapacekBeHTeH
IIakeT

Fig. 4. Stratigraphic log of the Upper Cretaceous sequence upper part and Paleocene lower part along the cliff, north of the
Komunary village, Varna district

1, fossiliferous limestones; 2, sandy limestones with chert concretions; 3, sandy limestones; 4, bioclastic dolomitized sandy
limestones; 5, fossiliferous limestones with Hemipneustes striatoradiatus; 6, fossiliferous limestones with Discocyclina; 7, cyclic
sequence of biodetritic limestones with coarser detritus or shells in the upper part of the beds; 8, limestones with parallel
lamination; 9, phosphorite concretions; /0, shell-constructed bed with Pycnodonta vesicularis (Lamarck); /1, hard ground;
12, unconformity; /3, nannofossil sample; /4, parasequence set

JleHa OT 3[paBu Oell MacCHBHM BAPOBHIIM C Mapa-
JIeJIeNUIeTHO HanykBaHe. [opHaTa rpaHuIa mpe-
CTaBJISIBA TBHPAO AHHO CHC CIEAW OT MUAM-KaMe-
Hompobusauu. Jlebenunarta u npu c. Komynapu e
12 m, a npu c. AxxoBo — 8§ m. Cnopen Monkuues

(1989) BB3pacTTa Ha CBUTATa € CAHTOH — PaHEH
kamraH. Hacrosimure pe3yiaTaTi OT HaHO(QOCUIHO-
TO ChABPXKaHWE Ha IPOOHTE B [BaTa pas3pesa IO-
Ka3axa, 4e CBUTaTa Ce OTpaHWYaBa B PAMKUTE Ha
9acT OT KOHHMACKUS M CAHTOHCKWS €TaX, Thil KaTo
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PsS 11

ropeH HaHodbocunHa 30Ha
naneoueH NP 8 Heliolithus riedeli

NACBYHNUUM C NOCTENEHEeH
npexo KbM BapoBuun

PsS 10

NACBLYHWLM C HEACHA crioecTocT - 6,0 m

NACLYHULM C HeACHa crioecTocT - 5,0 m

BEenocnaBcka cBuUTa

MacuBeH 6exoB BapoByK - 4,3 m
cpeneH
naneoueH

PsS 8-1 2 nnacTa ot 34paBu, NNbTHU
PsS 8-1 Bexxosn BapoeuLM Mo 1 m

PsS 7-4

PsS 7-3 4 nnacra oT neckYnuBn

PsS7-2 BuoknacTu4HY BapoBuLK - 5 m

" PsS7-1

—. PsS 6-4: nnacr ot 6roknacTuyeH Baposuk ¢ aeTputyc - 1,0 m

HaHodbocunHa 3oHa
NP 6 Heliolithus kleinpellii  psS 6

- PsS 6-3: nnact ot necbununs 6noknacTnyeH saposnk - 1,2 m
PsS 6-2: nnact or neck4nus 6MoKnacTuyeH sapoBuk - 1,5 m
PsS 6-1: nnacT oT necvunue 6uoknacTuyeH saposuk - 1,3 m

KaMer.EﬂCKa cCBUTa

PsS 5-1: BuoknactuyeH BapoBUK € AETPUTYC B ropHaTa yact - 1,8 m
PsS 5-1: GuoknacTuyeH BapoBWK C AETPUTYC B ropHaTa yacT - 1,2 m
" PsS 5-1: 61uoknacTuyeH BapoBuK C AETPUTYC B ropHaTta YacT - 1,2 m

_ PsS 4-4: 6noknactuyeH saposuk - 1,6 m

PsS 4-3: 6uoknactuyeH Baposuk - 1,0 m

PsS 4-2: 6noknactnuen saposuk ¢ Pycnodonta vesicularis (T.am.) - 1,6 m
" PsS 4-1: GroknacTnyeH BapoBuK ¢ AETPUTYC B ropHaTa yacT - 0.9 m

PsS 3 \/\ “—__ PsS 3-4: 6roknacTuieH BapoBUK C AETPUTYC B ropHaTa yacT - 1,6 m
neH S %,\T\\ Q\ PsS 3-3: 6uoknactuyeH BapoBuk ¢ 5 cnosi- 1,0 m
'D‘O € N *\5/7?‘\ PsS 3-2: 6uoknactuyeH Baposuk - 0,7 m
naneoueH PsS 3-1: 6roknacTieH BapoBMK C AETPUTYC OT MnAN U exuHmam - 0,7 m

PsS 2

- PsS 2-4: 6noknacTuieH BapoBuK ¢ Yepynkin B ropHaTta vact - 1,0 m

O PsS 2-3: 6uoknacTieH BapoBMK C AUCKOLMKIMHYN - 1,4 m
~— PsS 2-2: 6noknacTtuien BapoBuk ¢ AETPUTYC B ropHaTa HacTt - 1,0 m

) PsS 2-1: 6uoknactuyieH BapoBuk - 1,4 m

_ PsS14:18m

PsS1-3:2,0m 400-xvunsfgeH Uukbn Ha MunaHKoBUY M3rpafeH oT 4 HEeACHO
= . U3paseHn nnacTa ot GUOKNACTUHHN BapOBULI C AUCKOLMKITUHN
S, PsS1-2:14m 1 No-eibp AETPUTYC B ropHaTa 4act
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PsS1-1:186m

Kannbluka cButa (2 m): opraHoreHHU BapoBsuLn
¢ Hemipneustes striatoradiatus Leske

Kd-4 /1

= 3
% § 30Ha Kd-3 1 JZ\\[Z [o6puHcka cBuTa (3,5 m): BUOKNACTUHHW NECHHNNBMN AONOMUTN3NPAHN
= E— Arkhangelskiella wfé BAPOBULIM C Yepyn4ecT nnact ot Pycnodonta vesicularis (Lamarck)
% 8 cymbiformis
=
777777777777 AnkoBcka cBuTa (12 m): cBETNOCKBU
% MeKM NMecbUrnmBi BapoBNLIN
= 3oHa
% Uniplanarius ~ Km-4
¢ trifidus
T
o MezgpeHcka cBuTa (6 m): ceeTniocuemn
8— necb4nnBu BapoBULIM C YEPHN KPEeMbYHU
= KOHKpeLun

TBbPAO ALHO
Hukononcka cBuUTa: KpeMaBy OpraHOreHHW BapOBULU

®ur. 5. Pa3pe3 na I'opuokpennara u Ilaseonenckara cepusi B mpojioma Ha p. [onsima Kamuus cesepno ot ¢. Komynapu, nan
moceto 3a c. Kamen nen, BapHencko

1 — opraHoreHHM BapOBUIY; 2 — MECHUJIMBU BAPOBUIM C KDEMbUHU KOHKPEIUH; 3 — MEChUJIMBU BApOBULU; 4 — OMOKJIACTUYHUI
MECHYINBH JTOJOMHUTH3UPAHU BapOBUIM; 5 — BapoOBUIM; 6 — BapoBulu ¢ Hemipneustes striatoradiatus Leske; 7 — Guokyactuy-
HU BApOBUIMU C TUCHOIUKIMHU; § — IUKJIMYHN OMOKJIIACTUYHU BAPOBUIM C MO-EAbP NETPUTYC WM YEPYIKH B TOPHATA YaCT Ha
mwiacroBere; 9 — machunuiy; /0 — ocdopuroBu koHKpeuun; I/ — yepymdect mwiact ¢ Pycnodonta vesicularis (Lamarck); 12 —
TBBPIO ObHO; 13 — HechbIiacue; /4 — HaHOOCWIHA Mpoba; /5 — mapacekBEeHTEH MakeT; /6 — mapaceKBEeHLHUs

Fig. 5. Stratigraphic log of the Upper Cretaceous and Paleocene sequence, north of Komunary village, along the road to
Kamen del village, Varna district

1, fossiliferous limestones; 2, sandy limestones with chert concretions; 3, sandy limestones; 4, bioclastic dolomitized sandy
limestones; 5, limestones; 6, limestones with Hemipneustes striatoradiatus Leske; 7, bioclastic limestones with Discocyclina; 8,
cyclic sequence of biodetritic limestones with coarser detritus or shells in the upper part of the beds; 9, sandstones; 10,
phosphorite concretions; /1, shell-constructed bed with Pycnodonta vesicularis (Lamarck); 12, hard ground; 13, unconformity;
14, nannofossil sample; 15, parasequence set; /6, parasequence
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KameHpgencka cButa (Hag 10 m):
opraHoreHHu Baposuuu ¢ Discocyclina

ro peH MacT pMXT Kannbuka ceuta (2 m): Ja-12 10
OpraHoreHH! BapoBNLu
No6puHcka ceuTa (3,5 m): ceeTnocmam
NECHYNMBIA BAPOBULIM 1 NACHYHALM IRRsRAREARARRREY 9
[oneH MaCcTpuxt — 8
BoHa Arkhangelskiella
cymbiformis
fAHKOBCKa cBuTa (14 m): 7
CBETMNOCUBU anespuUToBy
77777777 BapoBULIA I BN I
3oHa Uniplanarius
FOpeH KamnaH trifidus T T
' ‘ﬁ T [ N
Hukononcka cButa (2 m): kpemasu — 5
OpraHoreHHN BapoBMLIU —
o | ©
o114
CaHTOH MypHeHcka ceuTa (8 m): 6enu,
MVKPOSBPHECTM BapOBULM C HEACHa [ \
CrOEeCToCT U napanenenuneaHo I ‘ 3
HanykeaHe
Ja-7
——————— Ja-6 B .
JJ:f [ [obpuHaoncka ceuTta (4-6 m): cuBo3eneHy, SARRL IR I
KOHuac Ja-3 (- T T T T T T T N 61OTYPOMPaHW rMayKOHUTHU NACYHULIN
j:ﬁ Sona Lucianorhabdus maleformis 6asaneH KoHrmomepar ¢ hocopUTOBY KOHKPELIUU — —
Kamumiicka cBUTa (anT): NECHLUNMBM MEPFeny 1 NSIChYHMLM |

®ur. 6. Pazpe3 na IopHokpennara cepusi mpu c. SlakoBo, Illymencko
1 — mechbWIMBH MEprejid U MSChYHULM; 2 — [NIAYKOHUTHU MSACHYHHUIM; 3 — BapOBUIU; 4 — OPraHOT€HHM BapOBULM; 5 —
NECHYWINBU BapOBUIHU; 6 — MECHUJIMBH BAPOBUIM U MACHYHHUIM; 7 — (HOCHOPUTOBU KOHKpEIMH; 8§ — HechIacue; 9 — TBbPIO

nbpHO; 10 — HaHOdoOcwiIHA mpoba

Fig. 6. Stratigraphic log of the Upper Cretaceous sequence near Yankovo village, Shumen district
1, sandy marls and sandstones; 2, glauconitic sandstones; 3, limestones; 4, fossiliferous limestones; 5, sandy limestones;
6, sandy limestones and sandstones; 7, phosphorite concretions; 8, unconformity; 9, hard ground; /0, nannofossil sample

B Hal-TOpHHTE MpoOM He 0sXa OTKPUTH KaMIIaH-
CKHM HaHO(OCHUJIH.

Hukonoackama ceuma npencTasiisiBa IIIACT C Jie-
6emunHa 2-3 m OT 3IpaBU OPraHOTCHHU BApOBHIHU C
KpeMaB OTTeHBK (dur. 3-6). Te cbabpKaT OHUBAIBH-
eH (BKJTIOYHTEITHO HHOIEpaMyCH) M OpaxrOIOIeH JIET-
putyc. [opHaTa TOBBPXHOCT HPENCTABIISIBA TBHPIO
IbpHO. CBHUTATa HE ChABPxKA HaHO(ocwu. By3pact-
Ta € OolpenesieHa Ha KbCeH kammaH oT Mojkuues
(1989). MouypoBa—/lexoBa (1994) oTHacs cBuTaTa
KbM OpaxuomnomHaTa acouuaius Septatoechia aff.
baugasii ¢ KbCHOKaMIaHCKa Bb3pacT.

Mesopenckama ceuma cnensa Hax Hukomnoscka-
Ta C TBHBK CIIOH OT KadsBO-3eaeHn (HOoChHOPUTOBI
KOHKpenuu ¢ HenpasuiHa ¢opma. Ha 1,80 m or
OCHOBATa B paspesa Han moceTo 3a ¢. Kamen men
uma BTopu pochoputos miact (¢pur. 5). CBurata e
MpEeACTaBeHa OT CBETIIOCUBU MECHUYINBH BapOBUIH
C YepHU KpeMbUHU KOHKpenuu. MouypoBa—/lexoBa
(1994) otHacs Hait-mosHATA M 4aCT KbM Opaxuo-
nonHata acoruanus Septatoechia aff. baugasii ¢

KbCHOKaMIIaHCKA BB3pacT. B pa3pesa mon ckanHus
BeHell Haj ¢. Komynapu (¢wur. 4) T obxBamia 10 m,
KOUTO OTHacsMe KbM HaHodocuiHa 30Ha Unipla-
narius trifidus (ropen kammnan). Hanx moceto 3a Ka-
MEH JIeJI TS € ¢ nebenrHa 6 m u momnaja B ChIaTta
HaHO(OCHTHA 30HA.

Crnenpamure 4 meTpa oT paspesa Haz c. Komy-
Hapu 4 12 m ot To3u nmo mera 3a Kamen nen ca
IPECTaBeHU OT NECHUIMBY BAPOBUIH 0€3 KpeMbu-
HU KOHKpenuu. B HacTosiata paboTa Te ca 060co-
OcHM B CAaMOCTOSTENIHA JUTOCTpaTurpadcka emau-
HUNA — SIHKOBCKA CBWTa, YMUTO THIIOB paspes ¢
npu c. Sukoso, Illlymencko. Te croTBETCTBAT HA
NECHWIMBUTE BApOBULHU 0€3 KPEMBYHU KOHKPEIIUU
Ha CBILOTO CTPATUrPadCKO HUBO B Pa3pe3UTE OKO-
o rp. [IpoBanus, N3BeCTHH KATO ,,0pOMTOUTHY Ba-
pounu“ (Toula, 1890; Kockel, 1927). OueBunHO Te
ca JlaTepaJieH aHajor Ha Me3gpeHckaTa CBUTa, HO
HE MOTaT Ja Ob1aT HICHTUDUIUPAHH C Hes, Topa-
I OTCHCTBMETO Ha OCHOBHUS ¥ He()UHUTUBEH Oe-
JIer — KPeMbUYHUTE KOHKPEIWH.
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AnKoecka necsyau80-6aposUKo8a ceuma

Howmenknarypa: Imeto nmpousxoxzaa ot c. SH-
koBo, lllymencko, Ha CU ot xoeTo B noua ,,Kanapa-
Ta“ € CTPATOTUIOBHUAT paspes (pur. 6).

HWctopuueckn Genexkn: CkannuTe Ha CBUTATa ca
onucanu 3a npbB s oT Toula (1890, c. 380) B mpo-
soma Ha p. [onssma Kamuusd, uzrouno ot Kaiipsp-
moxu—Henukboii (KameHn men) xato ,,eCh4InB Ba-
poBuKk ¢ Ostrea vesicularis Lam. u opbutounu, Ha-
MOMHSIIKA Te3U B ro3abckaTa kpena (Gosaukreide)
B Anmure* (¢ur. 2). [Ipu rp. [IpoBanus Te3u ckamu
ca ONHUCAaHH KaTO ,,OpOMTOWIHU BAPOBHULOHU OT
Kockel (1927), Koen (1937). Llankos (1937) ru ot-
Hacs KbM OTJEJICHUS OT HETO Hail-IoJieH XOPU30HT
HA MAaCTPHUXTa U TM KOpeIupa ¢ KbCHOKAMIIaHCKa-
Ta aMOHUTHA 30Ha Bostrichoceras polyplocum, cuu-
TaHa Toraea 3a Mactpuxrtcka. Llankos (1942) us-
TBKBa, 4€ ,,ipomiIsT Ha MacTpuxTa ce MEHH B pas-
JIMYHUTE HAXOAUINa“, mopagy KOeTO € TPYAHO Aa ce
YCTaHOBH KOSl TOYHO HETOBa €IMHUIIA CHOTBETCTBA
Ha HaW-JTOJIHUS XOpHU30HT. BeposTHO TOBA € ,,3,
KBapIMTU30BaH MACHYHUK HA (ur. 4, 32 KOUTO aB-
TOPHT B IpeaunIHaTa cu pabora oTOeNsI3Ba, ue Ha
ceBep craBa mO-MeK u MepreieH. OT CBOS ,,IEChU-
JINBO-MeEpPreJieH-UHOLEPAMyCOB XOPU30HT®, KOUTO
ChbOTBETCTBA Ha SIlHKOBCKaTa cBuTa, LlaHkoB u Ap.
(1952) onpenenst Echinocorys raulini d’Orb., E.
magnificus d’Orb., E. ovatus Leske, E. ovatus var.
humilis Lam., E. ovatus var. marginatus Goldf,
Chlamys cretaceous Defr., Ostrea vesicularis Lam.,
Belemnitella mucronata Schl. Ckajute ca oTHece-
HU KbM MesapenckaTta csuta oT Monkuues (1989)
u Munanosa, Uemmutes (1989, 1992) npu cenara
Komynapu, Kamen gein, SlukoBo u rp. [IpoBagusi.

JebunutusHu Genesn: CBUTATa € U3rpajgcHa OT
HE MHOTO 3/IPaBH CBETIIOCHUBH MECHWINBU BAPOBHIIH.

Tunos paspes: Hamupa ce B nona ,, Kanapara“
ceBepHO OT ¢. SAuKkoBo, lllymencko (¢wur. 6):

IToxpuBKa: BAapOBHUTHU IACHYHHUIU C ILUIACT OT
dochopuToBu KOHKpenuu B ocHOBaTa (JoOpuHCcka
CBHUTA, TOPEH MACTPUXT).

Pa3zmuBHA rpaHuna OT THIIA TBBPIO ABHO.

SIHKOBCKa aJIeBpUTOBO-BAPOBUKOBA CBHUTA (IO-
JIEeH MaCTPUXT): CBETJIOCUBH, HESICHOCIIOECTH, MTECHY-
JIUBYM BapOBHUIIU ChC CI1a00 ChIbpPKAHUE HA TIAYKO-
HUT B FOpHATa YacT, PEIKU BapPOBUTO-KPEMBYHH
KOHKpEIUHU B CpellaTa U ThHBK IIacT OT pocdopu-
TOBHY KOHKpELMH B OCHOBaTa — 14 m.

ITapanenno HecwIIacue.

TMonnoxka: 3apasu, 6eJiM, OpraHOreHHU BAPOBHU-
1 ¢ KpeMmaB oTTeHbK (Hukomosicka cBuTa — ropeH
KaMIIaH).

3abenexka. B pa3spe3a Ha cBUTAaTa CEBEPHO OT
c. SlaKoBO, KOiiTO € ¢ nebenrHa 8 m, MeXIy BTOpUS
7 YeTBBPTHUS METHP HPUCHCTBA ILIACT OT OPTaHO-
reHeH BapoBuk ¢ Pycnodonta vesicularis (Lamarck)
1 OpOUTOUIECH.

CnowmararteneH paspes 1: Hamupa ce B mposoma
Ha p. Tonssma Kamuus, Han moceto 3a c. Kamen nen,
Bapuencko (¢wur. 5).
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IToxpuBka: yepymyecT miact oT Pycnodonta vesi-
cularis (Lamarck) ¢ ¢ochopuToBH KOHKpEIHUH B
ocHoBaTta ([JobpuHCcka cBUTA, OJEH MAaCTPHUXT).

PasmuBHa rpaHuiia OT THIA TBBPIO ABHO.

SIHKOBCKa aJIEeBpUTOBO-BapOBHUKOBA CBUTA (TOPEH
rOpeH KaMIlaH — JIOJIEH MacTPHUXT): CBETIOCHUBH,
HESICHOCJIOECTH, aJIEBPUTOBH BAPOBUIU CHC CJIabo
ChIIbp)XaHNE HA TIAYKOHUT B TOpHATA YacT U pel-
KM KapOOHATHM SIAKU B TOJHATA — 12 m.

IlocTenenen npexo.

IMomoxka: aJTeBpUTOBU BAPOBUIM C KPEMBUYHHI
koHKpenuu (Me3npeHcka CBUTA, TOPEH KaMIIaH).

Cnomararenen paspe3 2: Hamupa ce FO3 ot
c. [lobpuna, BapaeHcko, no mocero ot rp. IIposa-
nusi. Onucan e kato Mesapencka cuta (Mosku-
ueB, 1989).

IMokxpuBKa: MECHYIUBH BAPOBUIU C ILTACT OT
tdhochopuToBu KOHKpenu B ocHOBaTa (JloOpuHCKa
CBHTA, JOJIEH MAaCTPHUXT).

PasmuBHA rpaHUIa OT TUTIA TBHPAO ITHHO.

SIHKOBCKA aJIeBPUTOBO-BaPOBUKOBA CBUTA (TOPEH
ropeH KaMIlaH — JIOJIEH MacCTPUXT): CBETJIOCHUBH,
HESICHOCJIOECTH, aJIEBPUTOBH BapOBHIIHA C OpOUTO-
WIEeCH B rOpHaTa 9yacT — 17 m.

Pa3zmuBHA rpaHuna OT THIIA TBBPIO ABHO.

IMonnoxka: 6exu opranoreHHu Baposunu (Hu-
KOIOJICKa CBUTA, ropeH kammnad) — 0,5 m.

JIutonoxka xapakrepuctuka: CBUTaTa € U3rpa-
JIeHa OT HESCHOCIIOECTH, CBETIIOCHUBH, aJICBPUTOBHI
BApOBUIM C HE3HAYHTENHO CHIBpPKAHWE HA Iay-
KOHUT B TOPHUTE HUBA M PEOKUA KapOOHATHU SIIKU
UM BapOBHUTO-KPEMBYHM KOHKPEIMH, HO HE KaTO
omnpenensin nepuHUTHBEH Oejer kKakTo npu Mesn-
peHckaTa cBuTa. HecTO Ha U3BETpsIa MOBHPXHOCT
JMYAT Ipepe3u Ha OpOUTOUIAECH — B MECTHOCTTA
»ILtaxarta“ roxxao oT IIpoBamus (Kockel, 1927; L{an-
koB, 1942), CU or [IpoBanus Ha IIOCETO Ipeau
c. Hobpuna, mposioma Ha p. [onssma Kamuus cesep-
HO oT ¢. Komynapu (Toula, 1890), paspesa mo Kypy
nepe FO3 ot c. ApymeBo u paskputusta npu c. Su-
koBo, lllymeHncko.

PasnpocTpanenne: CBuraTta € pasnpocTpaHeHa
B IIpoBanuiickoTo miaato, B okosHoctuTe Ha [Ipo-
Baausl, Ha 3amaj Mexnay cenarta pymeso u SJTHKOBO
¥ Ha 10T B npojioMa Ha p. [onsama Kamuwus npu ce-
nata Kamen gen u Komynapu.

I'panuny u neGenuna: JloJiHaTa IpaHUIa € pas-
MUBHA OT TUIA TBHPIO AbHO ¢ HukonosickaTa cBu-
Ta B CTpAaTOTUNA NIpH C. SIHKOBO U B criomMarared-
HUs pa3pes npu rp. [IpoBamus mo moceto 3a ¢. J06-
puHa. B paspesute npu Komynapu u Kamen nen ts
IpeACTaBIsIBa MOCTENEHEH MPEX0] OT BAPOBUIINTE
C KpeMBbK Ha Me3npeHckaTa CBUTa, C KOUTO MMa U
JaTepayiHd npexonu. JopHaTa rpaHuna € pa3MmuB-
Ha OT THUNA TBBPIO IBHO C MSICHYHALUTE U MEeChY-
JIUBUTE BapoBuIM Ha JlJoOOpMHCKATa CBUTA.

Bb3pact: OOxBala 4acTv OT HaHO(DOCHUIHUTE
3084 Uniplanarius trifidus (ropes kammnaH, ropHa
yact) u Arkhangelskiella cymbiformis (monen mact-
puxT). 3oHa trifidus oOxBama gOJHUTE 5 M OT THIIO-



BHS pa3pe3 W CIOMAaraTelIHUTE pa3pes3u IpH celia-
ta Kamen nen u Jlo6puHa, a 3oua cymbiformis —
ropaute 9 m B TUNOBUS paspes (¢wur. 5), ropaute 7
m B pa3pesa npu Kamen nein (pur. 6) u ropuute 12
m npu JJo6puHa. B paspesa van c. Komynapu (¢wur.
4) ceuTata € M3MWIO B 30Ha cymbiformis (gosen
MAaCTpPHXT).

Jobpurckama ceuma BKIIIO4Ba 3—4 MeTpa rnecby-
JIUBA BapoBUIM U mschununy. [Ipu c. KomyHapu
(dur. 4, 5) Te ca pa3smONIOKEHU BBHPXY pa3MUBHA
MOBBPXHOCT OT THIIA TBHPAO IBHO, HAIl KOSTO UMa
mIacT OoT GocHOpPUTOBH KOHKPEIHH M YEPYIIeCT
IJIACT, M3TPAACH OT Yepynku Ha Pycnodonta vesicu-
laris (Lamarck). IIpu c. AHKOBO cBHUTaTa JIeXH
BBPXY TBBPJO IBHO C IJIACT OT POCHOPUTOBH KOH-
kpenuu. [opHaTa rpaHuIla ¢ OPraHOTCHHUTE Bapo-
BuIy Ha KailrbIikaTa CBUTA MPEJICTABIISIBA MTOCTE-
neHeH npexon. CBuraTta o0XBaIa 9acTu OT JOJTHUS
¥ BEPOSTHO OT TOPHUSI MaCTPHXT.

Kaiiaswixama ceuma, ¢ KOSTO 3aBBPIIBA TOPHO-
KpenHus paspes npu cenata Kamen nein u KomyHna-
pH, € IpeACTaBeHa OT 2 m OPraHOTEHHU BapOBUIU
C TIPEACTABUTEJIM HA TOPHOMACTPUXTCKUS EXUHHU
Hemipneustes striatoradiatus (Leske). Hag Tsx ¢
nmapa’JieJTHO HechIvIacue ciieBa aedesa mocienoBa-
TEJTHOCT OT OPTaHOT€HHH BAPOBHUIM C JTHCKOIMK-
suHYu, obequHeHn B Kamenaencka BApOBUKOBA CBU-
ta (¢ur. 4, 6). I[Ipu c. SIHKOBO TOPHOKPETHUSIT pas-
pe3 ChINO 3aBBPIIBA C 2 M OPTraHOT€HHU BAPOBUIA
6e3 guckonukyiuau (ur. 5). Te ca oTHeCEHU KbM
Kaitnrpiikara cButa, 0€3 1a € HAMEPEH XapakTep-
HUAT 32 TOPHUS MacCTpUXT exuHun Hemipneustes
striatoradiatus (Leske). Hax Tax ciegsat Hag 10 m
BapOBHIIY C JUCKOIMKJIMHY, OTHpCeHU KbM Kamen-
JeJickaTa BapoBUKOBa cBuTa (ur. 5).

OpraHoreHHUTE BapOBUIIN, H3TPAKIAIIN BEPTH-
KaJIHATE CTEHU CEeBEpHO OT ¢. KoMyHapu u o werst
3a ¢. KameHn men ca o6ocobeHnn B HOBa CBUTA, Thil
KaTo Ce pa3juvaBaT 3HAYMTEJIHO MO ChCTAB OT JIH-
TOTaMHHEBUTE BapoBuiln Ha KomapeBckaTa CBU-
ta. B paspesa npu ,,Uynaure ckaau“ Te 3aeMat 1o-
HHCKO cTpaTturpadcko HuBO Ha [lameomenckara
cepus u ca otheieHu or KomapeBckara cButa ¢
sICHa pa3MMBHaA NOBBPXHOCT. B mposnoma nHa p. To-
nsma Kamuns ropHute UM HUBa ca HEWH JiaTepa-
JICH aHAJIOT.

Kawmenoeacka eaposuxosa ceuma

Homenxnatypa: Umeto npousxoxna ot c. Ka-
MeH aei, BapHeHCKko, Ha H3TOK OT KOETO € CTPaTo-
THUIIOBUST pa3pes.

Wcrtopuuecku Oenmexku: CkajJuTe HA CBUTATA Ca
omucanu Hai-"Hamnpen ot Toula (1890) kato ,,0p-
outounun Baposunu“ (,,Orbitoidenkalk®) B mpo-
xoxaa Ha p. [onsma Kamuus, usztouno ot Kaitpsp-
mxu-Hennkboit (Kamen meir). Koen (1937, 1938) u
HanakoB (1942) ru cuyuTaT 3a MaCTPUXTCKH, a Tzan-
kov (1951) B pa3pesa npu XK.I. TYHEJa CEBEPHO OT
Komynapu ru npuema 3a nancku. Ilpu ,,Yynaurte
ckanu”“ u Komynapu Nonkuves (1989) ru unentu-
¢unmpa ¢ Kaitnpmkara cButa (TOpeH MacTPUXT),
KoeTo e Bb3upueto u oT Kerues (1993, 1995). Ban-

reixoB u CunboBcku (2000) ru ommcBaTt Kato
,,KallJrplika cBUTA“ ¥ T OTHACAT KbM Ilaeoren-
cKaTta cepus.

Hebunutusau Oenesu: CBUTaTa € U3rpajcHa OT
CUBOOEIN O KPEeMaBU OPraHOTCHHHW BapOBUIIHA C
HEPAaBHOMEPHO ChABPIKaHNE HA THCKOIHKINHU.

Tunos pa3pe3: Hamupa ce B mposioma Ha p. [o-
nama Kamuus ga 2 km ustouno ot c. Kamen nei no
MOCTa Ha X. I. JuHugTa (dur. 5).

IToxpuska: cuBu BapoBuTH nachununu (bero-
CJIaBCKa CBWTA).

PasmuBHa rpanuna.

CuBobenu 10 KpeMaBU IUKJIMYHU OMOKJIACTHY-
HHM BapOBHIIM C HEPAaBHOMEPHO ChAbpKaHHWE HA
IUCKOIMKIWHU. Pa3pes3sT BKItOUBa 8 mapacekBeHT-
HU MAaKEeTH M3TPANICHH OT IO 4 miacTa ¢ nebennHa
ot 0,7 mo 2,0 m ¢ mo-xoMoreHHa (MacHMBHA ¥ PaBHO-
MEPHO3BPHECTA) HOJIHA YACT ¥ OMONETPUTYCHA WU
yepymnyecta ropHa yacT. B ocHoBaTa cpen Oucko-
MUAKJIMHATE CE CpeliaT MPEeOTIOXKEHNU eK3eMILISIPH
ot Hemipneustes striatoradiatus Leske. O611a nebe-
JuHA — 42,5 m.

PasmuBHa rpaHwmIa.

IMomtoxxka: kpemaBu OMOKJIACTUYHU BapOBUIU
¢ Hemipneustes striatoradiatus Leske (Kaitrbiika
CBHTA, TOPEH MACTPHUXT) — 2 m.

JIutonoxka xapakrepuctuka: CBUTaTa € U3rpa-
JIeHa OT CUBOOEIIHN 1O KpeMaBH, 3IPaBH, OPraHOTCH-
HU BapoBulm. Ha oTneylHM HUBA CHOBPKAT B U30-
owme muckonukyimHaA. [IpencraBeHu ca OT Bapo-
BHKOBH IUTacTOBe ¢ nebenuna ot 0,7 mo 2,0 m ¢ mo-
MacCHBHA ¥ paBHOMEPHO3bPHECTA JOJTHA YACT U I1O-
epo3bpHECTa eTPUTYCHA TOPHA YacT. Byrpennu-
SIT CTPOEX Ha MJIACTOBETE, OTPAHUYEHU OT 3aJIUBHU
MOBBPXHOCTH, € TOKA3aTeJICTBO 3a NOOpe m3pa3eHa
KJIMMaTH4HA OUKJIAYHOCT. Te ca 34paBu, enpo3bp-
HECTH, YUCTH cbC chAbpxkanue Ha CaCO,Han 98%,
obenuHeHu B 8 mapacexkBeHTHU maketa (PsS 1-8),
BCEKH OT KOUTO C€ CbCTOM OT IO 4 MapaceKBEHIINH
(Ps 1-4). B ropHata yacT Ha cBUTaTa uMa nodpe
n3pa3eHa pa3MHBHA MOBBLPXHOCT, HAIl KOSATO NPH
,»UyIHUTE CKaIM"“ CIIeIBAT BAPOBHUIU C KPEMBK (Ba-
poBukoBa 3anpyra no Keaues, 1995).

Pasnpoctpanenue: CBuTtaTa € pasnpocTpaHeHa
B ceBepHOTO Oenmpo Ha [IpemkaHckaTa aHTHKJIMHA-
Jla — ro)KHaTa YyacT Ha [IpoBaamiickoTo 11aTo (mpo-
Joma Ha p. [onssma Kamuust) B okoJTHOCTHTE Ha Ce-
sara bopsna, Cnagxa Bona, Kamen nen u Komyna-
pH, KaKTO U B FOXKHOTO Oenpo B crapaTa Kapuepa
npu ,,YynHuTe cKaau®.

I'panunm u nebenuna: JonHaTta rpanuna ¢ Kaii-
JIBIIIKATa CBUTA € HECBHIJIACHA U CE pa3KpHBa B CTpa-
TOTUNOBUSA pa3pe3 B nmpojoma Ha p. [onsma Kawm-
yust, u3TO4YHO OT ¢. Kamen nen. B paspesa npu ,,Uyn-
HHTE CKaJI“ TS MPENCTABJISIBA NOCTENIEHEH IIPEXOT
OT BapOBUIIUTE C KPEMBK, KOUTO U3rpaxaar ,,Uynu-
HUTE ckain“. JopHaTa rpanuna € pasmusHa. [lpu
Kamen nen ce nokpuBa ot nschuHHIMTE Ha bemo-
CllaBCKaTa CBUTA, a IpH ,, UyTHUTE CKaJIU“ — OT JIU-
TOTaMHHEBUTE BapoBuim Ha KomapeBckata cBu-
Ta. JleOeauHaTa Ha cBUTaTa € 0K0Jjo 40 m.
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Bw3pact: paneH—cpeneH najeoneH, OT HaHo(ho-
cunau 300U NP 2-3 no nHanodocwiau 305U NP 6-7.

beaocaasckama céuma e MpenCcTaBeHA OT CHBH
MACHYHUIIM, KOUTO CJICABAT C HOCTEICHEH MPEXO.
Han BapoBunuTe Ha KameHmerckata BapOBHKOBA
ceuta. [Ipexoqsr ce pa3kpuBa 1o XK.II. IMHUATA CE-
BepHO oT MocTa Ha p. [onmsama Kamuust. Ha oko10 4 m
OT OCHOBaTa Ha CBUTATAa € YCTAHOBEHO IPHUCHCT-
BHeTO Ha HaHohocunuusa penep Heliolithus riedeli,
UHIUKATOP 3a MPUCHCTBHETO HA TOPHOMAJICOICH-
ckata HaHOodocwmiHa 30Ha NP § Heliolithus riedeli.
ToBa onpenens KbCHOIAJIEOCHCKA BB3PACT Ha 10JI-
HaTa 4yacT Ha bemociaBckaTa cBuTa.

Hukan Ha MujiaHKoBAY

IManeouenckure BapoBUIM B mposioma Ha loisma
Kamuust mokasBaT M3KIIOYMTETHO T00pe m3paseHa
KIMMaTUYHA [UKJIIAYHOCT, KOSTO 1O WepapXuvyHaTa
CBIIOJYMHEHOCT Ha [UKJIMYHUTE MJIACTOBE MOXE Ja
ce 0OBBpKEe C HICKOYECTOTHUTE IUKJIN HA €KCIEHT-
pUIIUTETa OT YeCTOTHATA JIeHTa Ha MWJIaHKOBUY —
100 ka u 400 ka (dwur. 4, 6). 400 XuISAHATE KA
othopmsaT mapacekBeHTHU makeTH (PsS) ¢ gebenuna
4-6 m, usrpanenu ot no 4 miacra (apacekBeHINN
PsS 1-4), cborBeTcTBamum Ha 100 XUJISIIHUTE LUKIIH.
Te ca cbc cpenHa nebenmHa OKOJIO 1 m U ca u3rpa-
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JIEHN OT OMOKJIACTUYHY BAPOBUIIHN C JOJIHA IO-APe0-
HO3BPHECTA YaCT U FOpHA MO-TPyO03bpHECTA, IPEI-
CTaBeHa OT MO-eIbP NETPUTYC WK Yepynku. JlonHa-
Ta 4acT € C MaCWBHA TEKCTypa M ChOTBETCTBA Ha
BHCOKO MOPCKO HUBO. Ts € m0o-XOMOTeHHa, paBHO-
MepHO3bpHECTa U 00xBaIIa okoio 2/3 no 3/4 ot mwia-
cra. [opHarta yact e mpencraBeHa OT OMOOETPUTYC-
HU, a B HAKOH IMKJIU JOPHU YE€PYIUECTH BAPOBUIIH, C
nmobpe pas3TuuuMu Yepynku oT Pycnodonta vesicularis
(Lamarck) u ¢pparMeHT: OT eXMHUAW, WHAUKAPAIIA
M3IUTATHSIBaHe. He BCHYKY NUKIIN ca pa3BUTH B KJa-
cuYeckusi BUJ Ha M3IUIMTHABaHE. Hskou ca mpen-
CTaBeHU caMO OT JOJIHATA cH (as3a, a IPYyIrd ca m3-
rpaieHd caMo OT OHOIETPUTYCEH BAPOBHK, KATO MMa
Y peNepHH HUBA OT THIIA Ha YepymyecTHs miacT PsS
4-2, xoiiTo ce Kopenupa Mexay paspesa Haj c. Ko-
MyHapu (¢ur. 4) u To3u B mposoma Ha [omsima Kam-
yust 1o moceTo 3a Kamen nen (dur. 5). Jatupaneto
Ha MaJICONEHCKaTa YacT OT pa3pes3a € 3aTPyTHEHO,
Opaay OTChCTBUETO HA HAHOILJIAHKTOH B MTOBEYETO
oT npobuTe. [ToyueHr ca MHIWKAIH 32 IPUCHCTBH-
eTo Ha HanogocwmiHa 30Ha NP 6 Heliolithus kleinpellii
(cpenen masieonen) 3a mapacekBeHmus 6 u NP 8
Heliolithus riedeli (ropeHn maeorneH) 3a mapacekBeH-
must 11. OT Te3u JaHHM MOXeE 1a Ce HalmpaBy U3BOJA,
4e ako IUKJIATE Ha MUTaHKOBUY ca UAeHTHUIHpa-
HU MPABUJITHO, TO TOJTHO-CPETHOMAJICONEHCKATa YaCT
OT pa3pesa BKJIFOYBA OKOJIO 4 MUJIMOHA TOIMHY.
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