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ETAMNW HA YTAIZKOHATPYI'IQAHE U KOPENALUWA HA NANEOIEHA OT
FPABEHOBUTE BACEWHU OT IOrO3AMNMAHA BbITAPUA

Munopap Baues

MWHHO-TEONOXKN YHMBEPCUTET
“Cs. MBaH Punckun”
Codpus 1700, Bvnrapus

PE3IOME

Bnaron KameHoB

yn. CnaesHcka Ne 6
Codomsa 1100, Bbnrapus

CaBa [IxypaHoB

Codbuiickn yHnBepcuTeT
“Cs. KnumeHT Oxpugckn”
Codous 1100, Bbnrapus

B naneoreHckute GaceitHOBM MOCNEOBATENHOCTW Ca NPELCTaBEHUTE TPAHCIPECUBHO-PErPECUBHY,  (hryBUANHO-€3ePHU/MOPCKU-CONYBUANHM  LMKNU  Ha
yTaitkoHaTpyneaHe. PopMMpaHeTo Ha rpabeHOBUTE MOHWXKEHNS W Ha CUBOLIETHA, TEPUTreHHa, KOHTUHETANHO-MOpCka acouuals e MpoTeKkno Nnpes CPeAHUS eOLeH.
KecHoeoLeH-paHHO paHHOONMIOLIEHCKUAT eTan ce OTNNYaBa C pasBUTUETO Ha 3penu W “ropeluy” rpabenn, v LmknniHo obpasyBaHe Ha YepBEHOLIBETHO-CUBOLIBETHA,
KOHTMHETanHo-Mopcka M AauMT-pUofaLMTOBa acounans. 3a pynen-paHHoXaTckis U CPE[HOXaT-paHo PaHOMMOLIEHCKUS eTan e XapakTepHO pa3luMpeHne NoLLuTe Ha

cegumMeHTauma n oﬁpaayBaHeTo Ha CMBOLIBETHA, BbINIEHOCHA, cbnmeanHo-eaepHa acoymnauua, nmatla UMKnnM4eH CTpoex.

BBbBENEHME

CpeaHOeOLeH-paHHO PaHHOMUOLIEHCKM TEPUTEHHN U KbCHO-
€0LEH-PaHOONMIOLIEHCKM BYMKAHOrEHHW NOCNEA0BATENHOCTY C
pebenuHa 0,5-3 km, ca obpasyBaHu W npencraBeHu B
rpabeHoBu noHwxeHust B lOrosanagHa Bonrapus (HO3B).
OcHoBHuTe BacentHn ca: MecTeHcku BaceitH (rpabeH) (Meb),
CBbP3aH C eAHOMMEHHWS Pa3fioM M peyHa aonuHa, CaHaaHckm
(Cab), bpexaHcku (Bpb), Cumutnnitckn (Cub) n Bobosponcku
(Bob), cBbp3aHK cbc CTPYMCKMS Pa3noM M peyHa SOnvHa; A0
ceBepousTouHaTa  nepudpepHa yact Ha Cpbbcko-Make-
poHckus macue M B CTpymckata 3oHa ca: [Nagexku (Cyxo-
ctpencku) (Mab), Kamennwkm (MpekonHuwkm) (Kab), Mone-
TuHekM (MoB) u TMusHeukmn (Mub), cBbp3aHN C €AHOMMEHHM
pasnoMu Mnu pasnomMHW 30HM; 3anagHo oT Punckus 6ok ot
Poponckus paiioH unn macve (PP) n 3anagHo ot Ctpymckus
pasnom € pasnonoxeH bobosgonckus (Bob), a cesepHo oT
Hero, Ho B loxHaTa 4act Ha CpepgHoropckata 30Ha, €
MepHuwkus 6aceitH (Meb).

Llenta Ha HacTosiLaTa paboTa e Bb3 OCHOBA Ha KOMMIEKCEH
aHanu3 [a Cce HanpaBu Kopenauwsi, pasrpaHnyaT OCHOBHUTE
eTanM Wnu TEKTOHO-CTpaTUrpadickn LMKMM M hasu  Ha
YTalKOHATPYMBaHe, U W3ACHAT BPB3KUTE UM C XapaKTepHW
pervoHanHu 1 rmobanHm cvbutus. CtatusiTa e Hanmcaxa ot M.
BaleB, KoiTO e NpoBen u3cneaBaHns BbB BCUUKUTE BaceiHu.
Bsixa yCTAHOBEHM HOBW HWBA Ha pPa3BUTME HA MOPCKY
ceaumenTy B Mapexkus, MNMonetuHckns n MecteHckus 6acemH,
a MUKPOMANEeoHTONOXKATE ONMPEeAeNeHmst ca u3BbpLUeHu oT C.
[xypaHoB. [lon3yBaHu ca U HenybnukyBaHu [aHHM 3a
kopenauus mexay 6aceitHute, paspabotsanm ot b. KameHos.

CTPYKTYPHA I CTPATUTPAGCKA PAMKA

CTpykTypHa pamka

ManeoreHckuTe rpabeHosum 6acenHn ot KO3B, ca HanoxeHw
Bbpxy Aokambpuickus yHoameHT Ha PP 1 HarbHatu
Naneo3omckn 1 Me3030/ACKA KOMMNEKCH OT CbCeAHUTE YacTu
Ha Crtpymckata u MopaBcka eauHuum u CpeaHoropueto.
lpabeHnTe ca NMHEHO YObIKEHW MMaBHO B nocoka CC3-
tOIOW 1 umat abrkuHa 30-70 km v wwupnHa 5-20 km. Tesu
faceiiHn ca enemMeHT OT  KbCHOKpEAHO-NaneoreHckara
KOMM3MOHHA TEKTOHO-MarMeHa akTuBu3auws Ha PP. Hskou
aBTOPM TV pasrnyxaat kato noctkonuaunorHu (Dabovski et al.,
1991). Obpa3yBaHeTo 1 pa3BUTUETO Ha rpabeHuTe e CBbp3aHo
C MNpepacTBaHETO Ha CBOAOBWTE NOZyBaHust C sgpa oOT
KbCHOKPEHO-NAneoLeHCkN rpaHUTHU NNYTOHW (3aropyeB K
ap., 1987; Soldatos, Christofides, 1986; Christofides, 1998;
Kamenov et al., 1999; ApHaygos, unos, 1998; n gp.) B
Br10KOBO-CBOI0BM U3AUraHNs, paskbCBaHe Ha ropHaTa YacT Ha
3eMHaTa Kopa npe3 CpefHus W KbCHWS €OLEH W pa3BuThE B
CTpaHW [0 TAX Ha pudToreHHU rpabeHn unu genpecun. Mpu
pasnoMsABAHETO Ca W3MON3BaHW U CTapy HapyleHus, U
BbTpelwHn rpanuum.  ObpasyBaHute rpyboTepureHHn U
TEPUrEHHW ckanu ca oT monacoB Tun. C TaX € CBbp3aHa
[auuT-proaumMToBa acoumaums, xapaktepuapasa B peguua
nybnvkauum (MBaHoB u gp., 1971; MeaHos, 3upapos, 1968;
BoxkoB u pgp., 1976; Bauee, Hepankosa, 1984; u gp.).
MarmaTu3bM € NpeacTaBeH 1 OT naneoreH-paHHOMUOLEHCKM
rpaHuTHW nnyToHu (3aropuyes, u ap., 1987; Kamenov et al.,
1999; n ap.).

Crpaturpadcka pamka

Bb3pacTTa Ha TepureHHUTE UM BYNKaHCKUTE cKanu OT
pasrnexnanute 6aceiiHn No oCUHUTE OCTaHKM, YCTaHOBEHU
MaBHO  BbB BOAHODACENHOBUTE  CEAUMEHTM "
PagMOMETPUYHATE AaHHM 3a BynkaHuTwTe (ManmbwuH v gp.,
1974; Pecskay et al., 1991), e onpepeneHa kaTo KbCHOEOLEH-
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onuroueHcka. [pu HawmTe u3cnegBaHns ca  yCTAHOBEHU
BuocTpaTurpadbcku [aHHM 3a CpegHOEOUeHCkM (mo-gony B
Tekcta) ckarmu B [lab, MMb n Meb u 3a paHHO-paHHO-
MWOLIEHCKA — aKBWTaHCKa - Bb3pacT Ha CKkanuTe OT Hail-
ropHata 4act Ha nocnegosatentHoctute ot bpb (Gaudant and
Vatsev, in press), a cblwo 1 ot bob u lMeb, Ho gaHHUTE He ca
nybnukysaHu. [peobrnapasalyata 4acT OT pasrnexaaHuTe
faceilHn ca BBIMEHOCHM W Ca W3y4aBaHu OT peauua
n3cnefoBaTeny, KOWTO B Tasu kpatka paboTa He Moxe Aa
Obpat nocoyeHn. OCHOBHWUTE JaHHM 3a cTpaTurpadusTa Ha
KOHKpeTHUTe BacelHn ca kakto crnepga: [eb - b. KameHos
(1964), R. Beregov (1936), K. 3axapwesa (1950) w
Heny6nukyBaHu matepuanu Ha M. Baues; Bob — b. KameHoB
(1958), S. Cemjavska, (1977; u pgp.) » HenybnukyBaHu
matepuanu Ha M. Baues; Mob — Ct. Mockoscku (1971) w
HenybnukysaHu matepuanu Ha M. Baues; Kab — b. Kamenos
(1942), P. MsaHoB u gp. (1971), M. Angxenkosid u gp. (1991)
W HenybrvkyBaHn martepwanum Ha M. Baues; lMub - E.
benwmycrakos (1948), M. Manges, C. 3adupos (1967), C.
Mockoscku, B. Lonos (1965), S. Cernjavska, (1977; u gp.) u
HenybnukyBaHn matepuanm Ha M. Baues; Mab - E.
benmyctakos (1948), W. 3aropues, u pgp. (1989) wu
HenybnukyBaHn matepuanu Ha M. Baues; bpb n Cub - M.
Baues (1984, 19916), K. 3axapuesa (1950), E. Manamapes
(1967), J. Gaudant, , and M. Vatsev. (in press); Cab — W.
BoxkoB 1 ap. (1976; u op) 1 HenybnmkyBaHn matepuanm Ha M.
Baues; Meb - M. Baues (1978a, 19786, 1991a), Baues, M. ,
C. Hepsankosa (1984) n HenybrukyBaHn matepuanu Ha M.
Baues. Pa3spesute n TaxHaTa kopenauums Ha durypa 1 ca no
M. Baues.

PuopauuTute B paitoHa npu BucounHata Koxyx (Boxkos
ap., 1976; u pgp.) or Cab wumar Bw3pact 30 Ma
(HenyBnukyBaHn gaHHu ot 6uBweto ACO “Pefkm metanw’).
ToBa [aBa OCHOBaHWE 4YEPBEHOLBETHUTE TPyOOTEPUTEHHM W
TEPUreHHN CKamnu, KOWTO Te pascuyaT W KOWTO B 3HAYMTENHA
YacT Ca MPOMEHEHN W OKBApLEHW, W HamMyHWTE B TsAXHaTa
FOpHa YacT onanuavpaHu, BEPOSITHO puodaunToBn Tydw, Aa
Ce pasrnexpaar KaTto KbCHOEOLEH-PaHHOOTUIOLIEHCKN.

CbCTaBbT, CTPOEXKDLT, MEHE3UCHT U KopenauusTa Ha
HaceliHoBUTE NOCNe0BATENHOCTY NOKA3BaT, Ye Ha bacenHuTe
€ npuCblia efHaKBa, €TanHO nposiBeHa CTpaTturpado-
CeAMMEHTaLMoHHa eBontouus. baceliHosuTe cTpaTturpadcku
nocnefoBaTerNHOCTM M [aHHW 3@ TEXHWS CbCTaB, CTPOEX,
reHesunc 1 poCMIHO ChabpkaHue, ca nokasaHu B 000LLEH BU
Ha doururypa 1.

LK HA YTAKOHATPYNBAHE

lManeoreHcknTe Ckanu ca NpeacTaBeHu OT pasHOObpasHw
KOHrMomMepaTH, NACHYHULM, apTUIUTU U HE3HAYUTENHO KOMW-
4eCTBO BapoBMUM. Te u3rpaxdaT XapakTepHU nocrnego-
BaTEMHOCTM, YMIATO NMTONOXKN CbCTaB, (DOCWMHO CbObPX-
aHue, CTPOEX M reHe3nc MapkupaT pasBUTUETO Ha pertoHarmnHu
TpaHcrpecuBHo-perpecusHn Unknu (TPLL) Ha ceaumenTaums —
UMKnK oT 2-pu 1 3-Tn peg (dur. 1). MpaHuumMTe Ha UuMKNKTe ca
PasMMBHM W SICHW NUTOMOXKW. Pa3MWBHWAT Xapaktep Ha
rpaHuynTe € 6un CBbp3aH Npean BCUYKO C M3MEHEHMETO Ha
€pO3NOHHMS 6a3nc, YCUNMeHUs MpUHOC Ha rpyb TepureHeH
MaTepuan v npepasmnpegeneHue NnoLuTe Ha ceguMeHTaums B
pamMKuTe Ha rpabeHuTe W panoHa. VI3SMEHEHWETO HMBOTO Ha
€pO3NOHHMS  ©a3nc B pasrmexgaHuTe  KOHTUHEHTasHu

BaceitHn, € BUNO CBBP3aHO MPean BCUYKO C TEKTOHCKUTE
MOHVWXXEHWNS!, CKOPOCTTa Ha CeauMeHTauus u obpasyBaHeTo
WIW OTTErNSHETO Ha BogHUTe baceiiin — e3epa, e3epa-naryHu
U mMopcku 3ammeu. [NpuuMHUTE 3a TOBA Ca TEKTOHCKUTE ABU-
XEHWUSI, €BCTATUYHUTE W3MEHEHWS] HMBOTO Ha CBETOBHUS
OKeaH W TeXHUTE CbuyeTaHus BbB BpemeTo. OTCLCTBMETO Ha
SICHO M3pa3eHn AbNOOKA epO3MOHHW BpS3BaHUS U OTHO-
CUTEMNHO MarnkuTe pasmepn Ha HaceiHu, KOUTO B 3HAUUTENHa
cTeneH ca Gunu MopdonoxkM CBbP3aHW, Mo3BonsBa fa ce
npueMe, 4e He € MMano CbLiECTBEHO MpEeKbCBaHE B
yTankoHaTpynBaHeTo, a rpaHuumute Ha TPL| ot 3-T1 pen mnm
unknutute  (KaparoguH, 1985) ca  MOYHM  M3OXPOHHMW.
lpeAcTaBeHu ca u LUKIW OT 2-pu ped, obeamnHsBalLm aBa Lo
yetupn ot TPL| oT 3-Tn ped ¥ pasrpaHNyeHn OT TEKTOHCKM
3acuneHn Hecbrnacus M 6acemHoBM NIOWHK M3MEHeHWs. B
CKanuTe Ce YCTaHOBSIBAT UM WHOMBMAYANHW CEOMMEHTHM
aBTOUMKNM - MPOMyBManHW, anyBuanHu, arnyBUanHO-e3epHo-
GnaTtHu 1 Ap. - NoKasBaly HapacTBalla CTPYKTYpHa 3psrocT
B TPaHCIPECUBHWTE U HamansBalla B perpecuBHUTe nocne-
L0BaTENHOCTH.

YcTaHOBeHUTE LMKMM OT 2-pu pen, oOpasyBaHn npes
ONpefeneHn eTann UK enu3ogu U coetasnssawmre m TPL
OT 3-TU ped, umaT CXOfeH CbCTaB W CTPOEX, HO U MPUCHLLM
WHOMBMAYaNHU 4epTu. B ocHoBaTa Ha mocrnegHute ca
pasmnonoXeHn (nyBuanHo-TpaHcrpecusHn kommneken (PTK),
CbOTBETCTBALLM HA HUCKO HMBO Ha €pO3NOHHMS 6asuc, a
BEPOSITHO 1 Ha MopeTo (LS), 1 0TCbCTBME HA BOAHM GacenHu B
rpabenute. basanHuTe MOHO- 40 MOMMUIMTOKNACTUYHM
BpeK4OKOHrIOMepaT U KOHrnomepaTu ca obpasyBaHn npes
paHHO-TpaHCrpecuBHaTa nysuanHa asa, a pefysalute ce
KOHrrioMepaT M MNACBYHULUM Hag TaX - Mpe3  KbCHO-
TpaHcrpecuBHata (hnyBuanHa asa. 1o reHesuc ToBa ca
nponyBWanHu U anyeuanHu oTnoxexus. Ckamutm umart
npomeHnuBa faebenuHa M ca CTPYKTYPHO M MWUHEpanoro-
netporpadpckn  Hespenu.  WIHYHAAUMOHHO-TPaHCTPECHBHNTE
komnnekcn (VTK) ca npeactaBeHu NpeaWMHO OT TEPUTEHHM
CKanm — MOMMMMKTOBM 1 apKO3HW NACBYHULM 1 pasHoobpasHm
aprunuti, opmMmMpaHn BbB BOAHM OacelHn — esepa, 3anme-
naryHuu unu oTKpUTM Mopcki 3anmeu. OTnmyaBat ce ¢ no-
BMCOKA CTPYKTYpHa W MWHepanoro-neTporpadcka 3psnocT.
CbC ceouMeHTMTE OT HauanHata WMHyHAauuoHHa (hasa ca
CBbp3aHM BBLITMILHM NNactoBe, a C Te3M OT KbCHaTa
WHYHAAUMOHHA (hasa - rmuMHecTo-kapOoHaTHU M kapboHaTHM
ckanu. Teau MocrnefoBaTeNHOCTM MPEACTaBAT €TanuTe Ha
TPaHCrpecus B TOBA YMCINO W MakcUMarHa TpaHCrpecus Ha
BogHuTe Oaceitm - TS. PerpecuHute komnnekcn (PK),
CbOTBETCTBAT HA BMCOKO HWBO Ha BOHWTE BaceilHn — Mope,
€3epo, Ho ¢ otcTbneauw, Opsr — HS. PK ca wsrpagenu oft
MACHYHNLM, MECHYNMBI ApPTUIUTX W KOHTIOMEpaTh B AoNHata
yacT, obpa3syBaHu Mpe3 paHHaTa perpecuBHa asa. Hap Tsx
nexaT KOHrMomepaTh W MACbYHWLM OT KbCHaTa perpecvBHa
asa, MMalM NPOMEHNMBU KONMYECTBEHU CHOTHOLUEHWS W
XapakTepuaupaly ce ¢ Hamanseala CTPYKTypHa U MuHepa-
noro-neTporpadcka 3panoct. Toa ce AbITKN HAa epo3nsiTa Ha
KOpPEHHUTE CKanW OT OrpagHuMTE, BeYe Mo-uagurHath Grokose.
PK ca obpasyBaHu OT pekM Ha OBHOTO Ha OTCTbMBALLUTE
BOJHM DaceiHu.

Mo cBosiTa MpMpPOAA W CBLHOCT HaNMWYHMTE Mnocneso-
BaTENHOCTW W CMbTCTBALLMTE U BYNKaHareHHO-CeaNMEHTHM
TakuBa ca cuHpudtorenHn. TPLL oT 3-Tu pen oT gonHata u
cpefHaTa 4acT Ha UMKIUTe OT 2-pu ped, ca NpOrpecuBHM
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acyMeTpuUYHM C HapacTBalla gebenvHa Ha BogHobaceHoBKTE
otnoxeHus u wmanka Ha PK. TocnegHute TPL ca
nporpecuBHo-perpecuBHi (KaparoguH, 1985) ¢ nobpe passutu
PK. Pa3BuTieTo Ha nocrnesoBaTenHoCcTUTe B MHAMBMAYANHUTE
BaceiHn n obwo 3a panoHa Moxe ga 6bhae NMPUYMHEHO K
obscHeHO OT KOM6VIHaL|,I/IF|Ta OT TEKTOHCKUTE MNOHWXeHUda n
NPOLbIKUTENHUTE EBCTAaTUYHU U3MEHEHNS.

CpedHoeoyeHCKU Yukbs1 om 2-pu ped - yuknu A u B om 3-
mu ped: CkanuTe OT TO3M LKL OT 2-pu pes ca yCTaHOBUHM
B lNab, Mub n Meb. BasanHute KOHrMoMepOTHO-NACHYHUKOBM
komnnekcu ot TPL A nexar BbpXy npeananeoreHckus
(yHOAMeHT M Ca MpUBBP3aHM KbM PEYHU ManeodonuHu B
rpabenute. UTK ca npegctaBeHu rmaBHO OT OGUTYMOHOCHM
aneBpUTOBW aprumnuTL, MMHECTU NACHYHNLM W MACHYHULW. B
OCHOBaTa MpUCHCTBAT HEW3AbPKAHW NNacToBe OT BbIMMLA U
BBMIWLLHM WKCTKU. B ropHata yact aprunuTtute ca CBO3eneHu
NecbYnMBO-aneBpUToOBK Ha MecTa BapoBUTW. B Tean ckanm ot
uvkbn A u B ot Mab n Meb 6sxa yctaHoBeHW 3a MbpBuM MbT OT
Hac ocTaHku OT ractponogn, 6usansum u dopamuHudepy.
BopHute Gaceitin ca 6unu 3anuB-naryHu go OTKpUTK 3amnuB.
PK Ha umkbn A, npeacTaBeH OT HEPAaBHOMEPHO pedyBalyn ce
NACHYHWLM 1 KOHTIIOMepaTH, € OTHOCUTENHO no-cnabo passuT
(10-50 m) B cpaBHeHue ¢ T03n OT Lnkbn B (80-150 m). Tosa
npesonpeaens no-MbHHUS CTPOEX Ha PasrnexngaHus LUKbI
0T 2-pu pea. B usano nocnegosatenHoctute oT TPLLAn B ca
€OHa CMBOLBETHAa TepUreHHa,  KOHTUHEHTaHO-Mopcka
acoumauus.

®opamuHuchepn 3a nbpeu MbT Bsixa YCTaHOBEHU B 3aniB-
naryHHuTe GUTYMOHOCHW aprunuti o1 CyxocTpenckarta cBuTa
(3aropues u ap., 1989) ot Mab, o1 GUTYMOHOCHUTE aprunuTK
oT paiioHa Ha c.llenatukoBo oT [MB u oT chblmte OT
HobpuHnwkata ceuta (Baues, 1991) ot Meb. B Tab B
cpeaHata yact Ha TPL A chopamuHucepm ca ycTaHOBEHU Ha
yeTupn HuBa. AcouvauuuTe B MoO-ronsmMata CW vacT ca
CbCTaBEHM OT MNaHKTOHHW chopamuundepn. Onpepenenm ca:
Acarinina bullbrooki (Bolli), A. spinuloinflata (Bandy), A.
primitiva Morozova, A. rugosoaculeata Subb,
Pseudohastiregirina micra (Cole), P. danvilensis (Howe &
Wallace), Subotina eocaena (Gumbel), S. linaperta (Finlay),
Globigerina senni Beckman, G. medizzai Toumarkine& Bolli n
Ap. Ta3n acoumauws [oka3Ba CpegHOEOLEHCKa Bb3pacT Ha
ckanuTe oT umkbi A.

B Mab B cpepHata yact Ha TPLl B Ha fBe HuBa ca
YCTAHOBEHU acoumauum oT dopamuHudepn M paguonapuu.
®opamuHudepHaTa  acoumauus MmodTM  M3USANo e oT
MNaHKTOHHW  hopamuunchepn. Onpepdenenn ca: Acarinina
bullbrooki (Bolli), A. spinuloinflata (Bandy), A. pentacamerata
Subbotina, Subotina eocaena (Gumbel), Pseudohastiregirina
micra (Cole) n gp. Te3n TakCOHW ONpeaensT cpeaHOeoLieHeKa
Bb3pacT Ha ckanute OT uukbn B. V3cnepsaweto Ha
copamuumdpepute ot Mub n Meb He e 3aBbpleHo. Tosm
WKbM OT 2-pu ped MOXe Aa ce Kopenupa Cbe cynepuukbn TA
3 (Haq et al., 1987, 1988; Hardenbol et al., 1998).

KbCcHoeoyeH-paHHOOMU20UEHCKU YuKba om 2-pu ped -
yuknu C, D, E, F u G om 3-mu ped: 3a ®TK e xapakTepHo,
ye ca uarpageHun nout uusano (go 80%) oT YepBEHOLBETHU
OpeKJoKOHroMEepaTh,  KOHIMOMEpPATM UM MSACHYHULM.
ColLeBpeMeHHO Te cbCTaBnsBaT npeobnagasaliarta (60-80%)

yact ot umkmte C v D. Tesn ABa uMKbna ca NPOrpecvBHM
acumeTtpuyHe. CkannTe OT umkbn C nexaT HECBIMacHO BbPXy
(byHOameHTa wnu no-ctapw naneoreHckn cegumentu. UTK ca
W3rpafieHn OT MECbYNMBA aprunuTi U FMUHECTU MACHYHULNA,
CbabpXally crnoese OT APeBHOKLCOBW KOHrIomepaT, a B
ropHata 4act ot Baposuuu. Te ca obpasyBaHu B e3epa, esepa-
narynu (Meb, Cab) unu 3anue-naryHu u mopcku sanusm (Mab,
Mub, Kab). KbCHoeoueHCkM W onuroueHcksn Gusansuu u
ractponogn ca YycraHoBeHu B Kab (KameHos, 1942).
MpeAcTaBeHn ca ChLLO NUTOTaMHWEBM BOLOPACM, EXMHUAN,
Kopanu, HyMynuTu, NNaHKTOHHN 1 GEHTOCHM hopamuHucepm B
Mab v Mub (benmycTakos, 1948; 3aropyes u ap., 1989; u ap.).
B Tasu kpaTka XypHarHa craTus CbhocTaBsHe W aHann3 Ha
YCTaHOBEHWUTE MPW HalMTe u3cregsaHns M nybnukyBaHuTe
BuocTpaTurpadpckn Matepuanum He MOXe [a Ce U3NOXM
usnoctHo. 3a PK ot TPL| e xapakTepHO nocrnefoBaTenHo
HapacTBaHe  AebenuHata Ha  CbCTaBnsBawuTe
koHrnomepaTh 1 nacbyHMum (o1 15-30 go 150 m). 3a TPL C,
D un E e xapaktepHo nocregoBaTenHo HapacTBaHe Ha
pebenuHata u nagbpxaroctta Ha UTK n PK. Uukbn F n G ca
NPOrPECUBHO-PETPECUBHM.

B ropHata vacT Ha umkbn D, E u F ca npeacraBeHu
PUOAALMTM W TYK, KaTo BYSKAHU3MBT Hanara yCroXHeHus B
TEXHWS CbCTaB W CTPOEXa, W PasBUTWETO Ha MOCrepoBa-
TEMHOCTW OT BYIKAHCKM M CEOMMEHTHW ckanmu. BynkaHckaTta
[eiHOCT e Ouna npekpaTeHa BepOSTHO Mpe3  paHHuS
ONWrOLEH, HO MOKPMBALLM AaTMPaHU CEeaUMEHTHU  CKanw
nunceat. TpsibBa Aa ce nNocoum oLe, Ye pasBuTMETO Ha Kab u
Ha Pa3noNoXeHMAT, 3anagHo OT Hero MNunHckn 6acenH ot OU
Copbus (Anmxenkosuy, 1991), 3anoysa ¢ BynkaHCcka AEMHOCT.
PaHHUTe ByrnKaHCKM M MOKPWBALLM M CEAUMEHTHU CKanu ca
paskpuTi no 6unoto TnamuHa, HeNnoCpPeACTBEHO 3anafHo OT
rpaHuyata cbc Cbpbusi. B uano toBa € 4epBEHOLBETHO-
CMBOLIBETHA TEPUreHHa, KOHTUHEHTAIHO-MOPCKa W CBbp3aHa C
Hess HOpManHa KanuueBoarkanHa, —AauuT-puogauuToBa
acounauus (MeaHoB gp., 1971; WeaHos, 3upmapos, 1968; u
ap.). B MNeb, Bob u bpb nocneposatenHoctute ot TPL, F-G
He CbAbpXaT ByNKaHUTK M Ca MPELCTaBEHW OT BBITNEHOCHU
3a4pyru; TEXHUS CbCTaB M CTPOEX CE pasrnexaar no-gony.

WakntountenHo 6oratu acoumauum ot popammunndepm bsxa
YCTaHOBEHM Ha HSAKOMKO HMBA U MeCTa B ropHata yact Ha TPL
D u E B Mab. B tax npeobnagasar GeHTocHUTe chopamu-
HUcepn. B no-LpebHUTY pakLmm NpUCLCTBAT U NMNAHKTOHHN.
Ot tax ca onpegenexn: Globigerina officinalis Subbotina, G.
yeguaensis Weinzierl & Applin, G. praebulloides Blowq, G.
officinalis ~ Subbotina, ~ Subbotina  eocaena  Gumbel,
Trurborotalia cerr. pomeroli (Toumarkine & Bolli) u gp. Teau
TAKCOHMM ONpesensT KbCHOEOLEHCKa Bb3pacTTa Ha ckannTte
ot umkbn C n D (Ha KomatuHckata 1 Jlorogaxckara cauta), u
[OMnHaTa YacT Ha umkbn E. B MopckuTe ceamMMeHTHN ckann ot
Magexkata cauTa (3arapyes u ap., 1989), T.e., B ropHaTa yact
Ha uukbn E e ycraHoBeHa pasHoobpasHa KbCHOEOLEHCKa U
paHHoonuroueHcka tayHa (Benmycrakos, 1948; 3aropues u
ap., 1989; u gp). AHanus Ha GuocTpaturpadickute AaHHN B
Ta3n kpatka pabota He MOXe fda ce Hanpasu. Bb3pacTTa Ha
ckarmMte OT TO3W UMKb OT 2-pn  ped, obxsawaly
KomatuHckara, Norogaxckata v Magewkarta cuty (3aropyeB
u ap., 1989) no HanuyHWTe HOBW M MybrnmkyBaHW GuocTpa-
Turpadpckm  mMaTepuanu ce onpegenss Ha  KbCHOEOLEH-
paHHOONUroLeHcka. PasrnexgaHuaT Luukbn oT 2-pu peg ce
Kopenupa Cbe cynepumkbn TB 4.
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Queypa 1. ObobuweHuU pa3pe3u Ha naneozeHckume nocedosamenHocmu om baceliHume om KO3 6brieapust u maxHama
Kopenayusi. Jlumonoausi: 1- GpeKyoKoHenoMepamu U KoHeiomepamu, 2 — NACbYHUYY, 3 — 2nUHECMU NSCLYHUYUY, 4 — necbynusu
apaunumu u 2fuHU, 5 — apeunumu U enuxu, 6 — eaposuyy, 7 — Kaghsgu ebenulya, 8 — 6UMyMOHOCHU apeusiumu U 8aposumu
apeunumu; 9 — dayumu, puodayumu u myghu; ghocunHu ocmarku; 10 — hopamuHugpepu, 11— eacmponodu u busansuu, 12 -
cnopu u noneH, 13 — 20pHOEOUEHCKA U 0nlu20UeHCKa ¢hriopa, 14 — ghocunHu pubu; obcmaHoeku Ha cedumeHmauus. 15 —
nponysuanHo-anysuanHa, 16 — esepHa, 17 — esepHo-bamHa, 18 — naeyHHo-3anueHa, 19 — Mopcka; noocredogamenHocmu om
yuknu Ha cedumeHmayus: 20 — mpaHcapecusHa epadayuoHHa, 21— peepecugHa agpadayloHHa; 22 — mpaHCcapecugHo-
peapecuseH YUK/ Ha ymalikoHampyngaHe; 23 — cuHcedumeHmayuoHHU pascedu; 14 — cuHcedumeHmayuoHu pascsidaHusi ¢
nposisu Ha 8yrnkaHcka deliHocm.

KbcHo-0nu2ouyeH-paHHO paHHO-MUOUEHCKU YUKBST om 2-
pu ped - yuknu H, I, J u K om 3-mu ped: Cxanute oT TO3n
UMKbN OT 2-pu peg v oTgony nexawmrte TPLU F n G ca
copmmpaHn B HOBW rpabeHoBM OaceiiHm W B CTPaHWYHU
pasLLMpeHns Ha Mo-cTapuTe Takuea. BynkaHcku ckanu B Tesu
nocneaoBaTeNHOCTM M rpabenun Hama. ocnegoBaTenHocTuTe
ot umknute F-G u H-K umat cxopmeH cTpoex w passuTue.
Havannute TPL oT 3-T1 pea ca nporpecuBHM acuMETpUYHM U
Hepa3suTn pobpe. TexHute WTK  ca npegctaBeHu oOT
HE3aKOHOMEpHO pefdyBal Ce MACBYHULM W NEeCHYNUBY
aprunuti. [lebenuHata UM € 40 MbPBUTE HAKOIKO METPYU U ca
pasmutu. [opHute TPL ca nporpecuBHO-perpecuBHu. TexHuTe
WTK ca usrpageHu oT GUTYMOHOCHM W NECHUNNBO-aneBprUTOBM
aprunuTi, U rnuHecTn nackyHuum (70-150 m). B ocHosata
CbbpXaT BbITULLHM NnacToBe, paspaboTeanu B bpb, 5ob u
Meb, a B ropHaTa — GUTYMOHOCHM M BapOBUTM aprumnuTy.

Ckanute oT umkbrm F v G ot bpb no ¢ocunHa dnopa
(Manamapes ,1967; 3axapvesa, 1950; Baues, 1984), cnopu u
noneH (Cernjavska, 1977), docunHu pubu-Barbus macrurus
Ag. (Beregov, 1936), Barbus steinheimensis Quenst
(3axapuera, 1950; Gaudant and Vatsev, in press) ca ¢ pynen-
paHHOXaTCka Bb3pacT. 3a ckanute OT uUukbim H-K no
cocunHm pubn n crnopa B bpb ce onpenens kbcHoxat-
akBuTaHcka Bb3pacT (Baues, 1984; Gaudant and Vatsev, in
press); aHanornyHa Bb3pacT UMaT Teau nocrnesoBaTeNiHoCTH 1

ot bob n lNeb, Ho maTepuanuTe BCe OLLe He ca MyOnuKyBaHu.
PK ca usrpageHu oT anyBuanHi KOHrnomMepaTu, NSCbYHULM 1
necbunmen aprunuti (50-120 m). Bwvapactta Ha PK oT uukbn
K no crpaturpadcka nosuuus € BEPOSTHO  KbCHO
KbCHOAKBUTaH-ereHbyprcka, a MpeKkbCBaHETO e  Mpes
OTTHaHrck1st BeK. [MoKpMBKaTa e OT KapnaTCku CeauMEHTH B
Bpb n Cub (Baues, 19916). Obwo nocnesoBaTenHocTuTe OT
TPL, G-H c pynen-paHHoxatcka Bb3pacT u oT TPL|, H-K cbe
CpefHOXaT-paHHO pPaHHO-MWOLIEHCKa Bb3pacT, MMaT CXOLeH W
CMOXEH LMKNWYEH CTPOeX, U CbCTaBnsBaT edHa CUBOLBETHA
BbIIEHOCHa, TepuUreHHa, (hnyBranHo-e3epHa acoupaLms.

PasrnexaaHusT KbCHO-XaTCKM — akBUTAHCKW LMKBLI OT 2-pu
pef ce kopenupa cbe cynepuukbn TB 1.

OBCBHXIOAHE M 3AKITIOYEHUE

OB06LieHMAT aHanm3 Ha CpegHOEOLEH-PaHHO PaHHOMMO-
LiEHCKWUTE NOCNEeAOBATENHOCTU W UCTOPUSITA Ha MOHWKEHUATA
nokasear, 4Ye 06pa3yBaHeTO W EBOMIOLMSTA Ha NANeoreHckUTe
BaceilHn W Ha yTallkoHaTpynBaHETO B TsAX, Ca MPOTEKMM
eTanHo: 1) ObpasyBaHeTO Ha CpPeHOEOLIEHCKATE CEAUMEHTHM
BaceliHn e CBbP3aHO C UnMpckaTa ¢asa 1 B TAX B YCNoBUsTa
Ha TOMbI M BNaxeH Knumart, e obpasyBaHa CUBOLIBETHA, Tepu-
rEeHHa, KOHTWHEHTanHo-Mopcka acouuauusi. 2) KbcHoeoueH-
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PaHHOONMIOLEHCKMAT LMKbA OT 2-pU ped € CBbp3aH C

nupeHelickata ¢asa, XxapakTepusupa ce C pasliupsiBaHe Ha
OaceiHuTe, JbNOOKM 1 TECHU CKbCBaHWS

bBpexann

Hukim Hardenbol Hagq et al.,
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Ha 3eMHaTa kopa, pa3BuUTUE Ha YObMXeHW 3penu 1 ‘ropewu”
rpabeHu, dopMmpaHe B TAX HA YepPBEHOLBETHO-CMBOLIBETHA,
KOHTMHEHTANHO-MOPCKa W CBbp3aHa C Hes  AauuT-
pUOAALMTOBA acouMaLms W rpaHUTHU NNYTOHW B XOPCTOBUTE
BriokoBe. BynkaHU3MbT U CBbP3AHUTE C HEF0 TEPMOTEKTOHCKM
U3guraHusl, U BHEOPSBAHETO HA [PaAHUTHU MMYTOHU Ca
npegonpesenunu ChlUeCcTBEHM M3MEHEHWUs B Xapaktepa U
nnowuTe Ha CeaMMEHTauust Npe3 paHHWS onuroueH. 3)
OnuroueH-paHHO PaHHOMMOLIEHCKMAT LMKBI OT 2-pu peq e
CBbp3aH CbC MUPEHeNckaTa U caBckaTa dhasa, xapaktepuaupa
Ce C pa3BUTWETO Ha HOBM rpabeHoBM DaceliHu, pasiumpsiBaHe
nnowuTe Ha cegumeHTauus, obpasyBaHe Ha CMBOLBETHA,
BbMIeHOCHa, (priyBManHo-e3epHa acouuauns, cMsHa mnpes
PaHHUS MMWOLEH Ha TrEOOMHAMMYHWSI PEXMM Ha  LIMPOKO
MMOWHO Pa3LUMPEHNE W MOHWKEHWE OT TaKbB Ha CBUBAHE,
OrokoBO-CBOLOBM  M3OMraHWs M MpeKkpaTsBaHe  Ha
yTalkoHaTpynBaHeTo, MPOsIBU Ha NMacTM4HKU AecdopmaLuy,
rmasHo B npubopaosute yacTu Ha rpabeHuTe BbB Bpb3Ka C
0BLYOTO XOPU3OHTArHO CBUBAHE W DNIOKOBUTE NPEMECTBaHMS.
O6wo 3a TO3M UMKbN (eTan) OT 2-pu ped € XapaKTepHo
pasBUTMETO Ha HOBM rpabeHOBM MOHVKEHNS M 0Bpa3yBaHe Ha
CMBOLIBETHA, BBINIEHOCHa, (hryBMANHO-e3epHa  acouuaums.
CobcegHute orpagHM wnm xopctoBu brokoBe ca  Gunu
OTHOCMTENHO cnabo M3gurHaT W B YCNoOBMSITA Ha TOMBI M
BNaXeH KMMat, ca Ounmn MoKkpuTM OT pacTUTEnHoCT. Tesu
AaHHK y6eanTenHo nokasear WPOKOODXBATHOTO pasLUMpeHie
n crabunusaums Ha 3emHata kopa. 4) Pasnuuusta mexay
nocnegosatentutu TPL ot 3-T1 ped u umknuTe oT 2-pu peg,
KOMTO Te CbCTaBMABAT, Ce UHTEPNPETUPAT KaTo NPUYUHEHM OT
M3MEHEHUsITa B OCHOBHWS TEKTOHCKWM MEXaHW3bM, onpesensiy,
MOHWKEHWSITA B PasNWyYHWTE  POACTBEHM  rpabeHoBM
MOHWKEHNS [0 LMPOKM U MO-eJHAKBM XITbTBAL, Tun
MOHVKEHNS, TPUYMHEHW OT TEXeCTTa Ha CefVMEHTUTE,
TEepMarnHuTe U3CTUBAHWA 1 cTabunn3aumsTa Ha 3eMHaTa Kopa,
W CbYETaHUsTa WM C EBCTATWMHUTE W3MEHEHWs. 5)

Azo VZI N2 ./‘z.u fz4

YcTaHoBsIBa Ce Bpb3ka MEXAy LMKINTE Ha CeguMeHTaumus
N3MeHeHuATa Ha HMBOTO Ha CBWTOBHMA okeaH (Haq et al.,
1987, 1988; Hardenbol et al., 1998), kato passuTMETO Ha
BOAHWTe BaceilHu (e3epa U MOPCKM 3annBK) B pasrnexnaHuTe
rpabeHn cbBnaga C enu3oaM Ha BUCOKO HMBO Ha CBETOBHMS
okeaH (dur. 2), HO NO-TOYHWTE KOpenaLmmn ca 3aTpyaHeHu oT
HegocTaTbyHaTa  WHQopMauus 3@ MO-4eTalrnHoTo
BuocTpaTturpadpcko AaTMpaHe Ha MOCHefoBaTENIHOCTUTE W
rpaHULMTe Ha yCTaHoBEHMTE LMKNK. 6) B usno pasrnexaaHusT
paioHbT 0T 03B B WMHTEpBaNa KbCEH EOLiEH-paHEH MMOLIEH,
HO M NO-KbCHO, € U3NUTBaN NPOrPECMBHO, HEPABHOMEPHO BbB
BPEMETO paslMpEHne, YCMOKHABAHO OT  HEMEPUOAWYHM
WMMYNCW Ha CBMBAHE M CBbp3aHW C TAx 6MokoBu
pa3MecTBaHus, €TanHo NPOsIBEH BYMKaHU3bM W BHeOpsiBaHe
Ha rPaHUTHM NAYTOHN.
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Depositional stages and correlation of the Paleogene from the graben basins in
Southwest Bulgaria

ABSTRACT

The Paleogene basinal successions record transgressive-regressive fluvial-lacustrine/marine-fluvial
depositional cycles. The graben basins and a basal gray colored, terrigenous, continental-marine
association were formed during the Middle Eocene. Mature and “hot” grabens with cyclic
deposition of a red-and-gray colored continental-marine and related dacite-rhyodacite association
are typical of the Late Eocene—Early Oligocene stage. The Rupelian-Early Chattian and Middle
Chattian—early Early Miocene stage is characterized by expanding sedimentation realm and
deposition of a cyclic, gray colored coal-bearing, fluvial-lacustrine association.

INTRODUCTION

The Middle Eocene—Early Miocene terrigenous and Late
Eocene-Early Oligocene volcanic-sedimentary successions,
varying in thickness from 0,5 to 3 km, were formed and now
exposed in graben depressions in Southwest Bulgaria (SWB).
Major basins are: Mesta basin (MeB), related to the
homonymous fault and river valley, Sandanski (SaB), Brezhani
(BrB), Simitli (SiB) and Bobovdol basins (BoB), related to
Struma fault and river valley; the basins located along the
northeastern periphery of the Serbo-Macedonian massif and
within the Strouma zone - Padezh (Suhostrel) (PaB),
Kamenitsa (Prekolnitsa) (KaB), Poletinci (PoB) and Pianets
(PiB), related to homonymous faults or fault belts; the basins
west of Rila block in the Rhodope region or massif (RR) and
west of Struma fault — Bobovdol (BoB) and north of it in Sredna
Gora Zone — Pernik basin (PeB).

The aim of the present paper is, based on complex analysis,
to correlate the basins, to define the main stages or tecto-
sedimentary cycles and phases in sediment accumulation and
to unravel their relationships with characteristic regional and
global events. M. Vatsev, who has studied all mentioned
basins, has written the paper. New horizons of marine
sedimentation were established in Padezhq Poletinci and
Mesta basins. S. Dzuranov did the micropaleontological
studies. Some unpublished data of B. Kamenov were used in
the basin correlation.

STRUCTURAL AND STRATIGRAPHIC FRAMEWORK

Structural framework

The Paleogene graben (trough) basins in SWB are
superimposed on Precambrian basement of the RR and on
folded Paleozoic and Mesozoic complexes of the neighboring
parts of Struma and Morava units, and the Srednogorie. The
grabens are linearly elongated mainly in NNW-SSE direction
and vary in size — 30-70 km in length and 5-20 km in width.

These basins are elements of the Late Cretaceous-
Paleogene collisional tectono-magmatic activation of the RR.
Some authors describe them as post-collisional structures
(Dabovski et al., 1991). The origin and development of the
grabens is related to the progressive growth of domes cored by
Late Cretaceous-Paleocene plutons (Zagorchev, Moorbath,
1987; Soldatos, Christofides, 1986; Christofides, 1998;
Kamenov et al., 1999; Arnaudov, Lilov, 1998; etc.), break-up of
the upper parts of the crust during the Middle and Late Eocene
and formation of rift-related grabens and depression in the
peripheral parts of the domes. The newly formed faults were
controlled by pre-existing faults and inhomogeneousness. The
grabens accumulated coarse-terrigenous and terrigenous
sediments of molasse type that were accompanied by rocks of
a dacite-rhyodacite association (lvanov et al., 1971; Ivanov,
Zidarov, 1968; Bozhkov et al., 1976; Vatsev, Nedyalkova,
1984; etc.). The intrusive magmatism is represented by
Paleogene-Early Miocene granite plutons (Zagorchev,
Moorbath, 1987; Christofides, 1998; Kamenov et al., 1998;
etc.).

Stratigraphic framework.

The age of the terrigenous and volcanic rocks of the
discussed basins is Late Eocene-Oligocene as indicated by
fossils found in the water-basin sediments (Zagorchev et al.,
1989; etc.) and by radiometric data for the volcanic (Palshin et
al., 1974; Pecskay et al., 1991). In the course of our studies,
biostratgraphic evidence for a Middle Eocene rocks in PaB,
PiB and MeB (in this work down) and an early-Early Miocene —
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Aquitanian age of the uppermost part of the successions in BrB
(Gaudant, Vatsev, in press) and in BoB and PeB has been
established but the data are still not published. Most of the
basins are coal-bearing and were studied by many coal
experts, which in this short paper can not be mentioned. The
stratigraphic data of the study basins are based of: PeB - B.
Kamenov (1964), R. Beregov (1936), Zaharieva (1950) and
unpublished materials of M. Vatsev; BoB - B. Kamenov (1959),
S. Chernjavska (1977; etc.) and unpublished materials of M.
Vatsev; PoB - S. Moskovski (1971) and unpublished materials
of M. Vatsev; KaB - B. Kamenov (1942), R. Ivanov et al.
(1971), M. Andelkovich et al. (1991) and unpublished
materials of M. Vatsev; PiB — E. Belmustakov (1948), S.
Moskovski, V. Shopov (1965), P.Mandev, S Zafirov (1967), S.
Chernjavska (1977; etc.) and unpublished materials of M.
Vatsev; PaB - E. Belmustakov (1948), I. Zagorchev et al.
(1989) and unpublished materials of M. Vatsev; BrB and SiB —
M. Vatsev (1984, 1991b) K. Zaharieva (1950), E. Palamarev
(1967), J. Gaudant and M. Vatsev (in press) and unpublished
materials of M. Vatsev; SaB - |. Bozkov et al. (1976, etc.) and
unpublished materials of M. Vatsev; MeB — M. Vatsev (19778a,
b, 1991a), M. Vatsev, S. Nedyalkova (1984) and unpublished
materials of M. Vatsev. The summary stratigraphic sections of
basin successions and correlate chart (Figure Ne 1) is prepare
of M. Vatsev.

The age of the rhyodacites in the area of Kozhuh Height
(Bozhkov et al., 1976, etc.) is 30 Ma (unpublished data of the
former State Enterprise “Rare Metals”). This is an indication for
the Late Eocene-Early Oligocene age of the rocks that are
intersected by the volcanics. These rocks are red-colored,
altered and silicated coarse-terrigenous and terrigenous
sediments topped by opalized, probably rhyodacite tuffs.

The composition, structure, origin and correlation of the
basinal successions allow distinguishing different stages in
their stratigraphic-sedimentary evolution that are common for
all basins. The basinal stratigraphic successions and data on
their composition, structure, genesis and fossil content are
summarized in Figure 1.

DEPOSITIONAL CYCLES

The Paleogene rocks are diverse conglomerates,
sandstones, mudstone or argillites and minor limestones that
form characteristic sequences. Their lithological compostion,
fossil content, structure and genesis mark the development of
transgressive-regressive depositional cycles (TRC), i. e. 3% (A-
K) and 2™ order cycles (Fig. 1). The boundaries of these cycles
are distinct wash-out and clear lithological contacts. The wash-
out character of boundaries was related mainly to changes of
the temporally base level, to higher suuply of coarse
terrigenous material and re-distribution of the depositional
areas within the grabens and region. The changes of the base
level in the discussed continental basins were related to the
subsidence, the depositional rates, the formation and with
drawal of water basins — lakes, lake-lagoons and marine bays.
These changes were controlled by tectonic movements,
eustatic changes of the World Ocean level and their
combination in time. The lack of well expressed deep erosional
carving and the relatively small size of the morphologically

linked basins, allows to assume that there were no essential
depositional breaks and that the boundaries of the 3¢ order
TRC or the cyclites (Karagodin, 1986) were nearly
isochronous. There are also 2™ order cycles that integrate two
to four 3¢ order TRC. They are divided by unconformities
related to more intensive tectonic movements and changes in
the depositional area of the basins. Individual sedimentary
autocycles may be also traced — proluvial, alluvial (fluvial),
alluvial-lacustrine-swamp, etc. that indicate increasing textural
maturity in the transgressive successions and decreasing — in
the regressive ones.

The established 2™ order cycles developed during certain
stages or episodes and 3¢ order TRC that form the latter, are
similar in composition and structure but show some individual
features. The base of the 3¢ order cycles comprises fluvial-
transgressive complexes (FTC) that correspond to low base
level and probably of the sea level (LS) and lack of water
basins in the grabens. The basal mono- to polylithoclastic
breccia-conglomerates and conglomerates originated during
the early transgressive fluvial phase while the interbedded
conglomerates and sandstones on top of them formed during
the late-transgressive fluvial phase. Their genesis is proluvial-
alluvial. The thickness of these rocks is variable and they are
texturally and mineralogic-petrographic immature. The
inundation-transgressive complexes (ITC) comprise mainly
terrigenous rocks — polymictic and arkose sandstones and
diverse mudstones that were formed in water basins — lakes,
barred lagoons or open sea bays. They are characterized by
higher textural and mineralogic-petrographic maturity. Coal
seams are related to the sediments of the initial inundation
phase while the sediments of the late inundation phase
comprise mudstone and clay-carbonate rocks. These
successions record the stages of transgression including also
the maximum transgression of the water basins — TS. The
regressive complexes (RC) correspond to high level of the
basins - sea, lake — but with retreating coast - HS. RC
comprise sandstones, sandy argillites and conglomerates in
the lower parts that were formed during the early regressive
phase. They are overlain by conglomerates and sandstones of
the late regressive phase that show strongly varying
quantitative relations and decreasing textural and mineralogic-
petrographic maturity. This is due to erosion of rocks from the
bordering, already uplifted blocks. RC was deposited from
bottom rivers within the retreating water basins.

These sediments and the accompanying volcano-
sedimentary rocks may be interpreted as syn-rift or syn-
tectonic successions. The 3¢ order TRC of low and middle part
of the 2 order cycles are progressive and asymmetrical and
grow bigger thickness of the water-basin sediments and small
of the RK. The last cycles are progressive-regressive
(Karagodin, 1985) and have well developed RK. The evolution
of these successions in the individual basins is similar
throughout the discussed region and may be caused and
explained by a combination between tectonic subsidence and
long-lasting eustatic changes.

Middle Eocene 2™ order cycles — cycles A and B: Rocks of
this 2™ order cycle were established in PaB, PiB and MeB. The
basal conglomerate-sandstone complexes of TRC A overlie
pre-Paleogene basement rocks and are related to paleo-river
valleys within the grabens. ITC are represented mainly by
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bituminous silty shales, clayey sandstones and sandstones. for the first time. The water basins were bay-lagoons to open

Pinching-out layers of coal and coal schist occur in the basal bays. RC of cycle A, represented by irregularly intercalated
parts. In the upper parts, the argillites are gray-green, sandy- sandstones and conglomerates, is not so well developed (10-
silty, locally calcareous. In these rocks, in PaB and MeB, we 50 m) as compared to that of cycle B (80-150 m).
have found remnants of foraminifers, gastropods and bivalves
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Figure 1. Correlate chart of the Paleogene successions and cycles of deposition of basins of the SW Bulgaria. Lithology: 1— breccia-
conglomerate and conglomerate; 2 — sandstone; 3 — clayey sandstone; 4 — sandy mudstone; 5 — mudstone; 6 — limestone; 7 — coal;
8 - bituminous mudstone; 9 — rhyodacites and tuffs; paleontology: 10 — foraminifers; 12 — gastropods and bivalvias ; 13 — spores
and pollen; 14 — Eocene and Oligocene fossil flora; 14 — fossil fishs; environments: 15 — alluvial plain; 16 — lake; 17 — bog; 18 — bay-
lagoon; 19 — marine coastal and shelf; 20 — transgressive succession; 21 — regressive succession; 22 — transgressive-regressive
cycle; 23 — synsedimentary fault; 24 - synsedimentary faulting and volcanism.

This witnesses a more complete development of the A. spinuloinflata (Bandy), A. pentacamerata Subbotina,
discussed 2™ order cycle. As a whole, the succession of TRC Subotina eocaena (Gumbel), Pseudohastiregirina micra (Cole);
A and B is a gray-colored terrigenous, continental-marine and others. These taxa determine Middle Eocene age of the
association and has complicated structure. rocks. The foraminifers from MeB still did not study.

This 2™ order cycle may be correlated with supercycle TA 3
Foraminifers for the first time were found in gulf-lagoon (Haq et al., 1987, 1988; Hardenbol et al., 1998).
bituminous shale of the Suhostrel Formation (Zagorchev et al.,

1989) of PaB, in bituminous shale of the Pelatikovo area of PiB Late Eocene-Early Oligocene 2 order cycle - cycles C, D,
and Dobrinishte Formation (Vatsev, 1978a, 1991a) of MeB. In E, F and G: A typical feature of FTC is that they are build up
PaB in middle part of theTRC A they are at four level. In their almost entirely (up to 80%) of red-colored breccia-
larger part, the associations are composed of plankton conglomerates, conglomerates and sandstones. At the same
foraminifers. The following species were defined: Acarinina time, they form the dominant (60-80%) part of cycles C and D.
bullbrooki  (Bolli), A. spinuloinflata (Bandy), A. primitiva Those two cycles are progressive asymmetrical. The rocks of
Morozova, A. rugosoaculeata Subb, Pseudohastiregirina micra cycle C overlie unconformably the basement or older
(Cole), P. danvilensis (Howe & Wallace), Subotina eocaena Paleogene sediments. ITC comprises sandy argillites and
(Gumbel), S. linaperta (Finlay), Globigerina senni Beckman, G. clayey sandstones with interbeds of fine conglomerates and
medizzai Toumarkine& Bolli; and others. This association sometimes in the upper part - limestones. They were
proves Middle Eocene age of the rocks. deposited in lakes (SaB), lakes or bay-lagoons and marine
bays (PiB, KaB, PaB, MeB). Late Eocene and Oligocene

In middle part of the TRC B at two level foraminifer and bivalves and gastropods were found in KaB (Kamenov, 1942).
Radiolaria  associations were found. The foraminifer Lithothamnian algae, ehinids, corals, nummulites and
association is almost fully composed of plankton foraminifers. planctonic foraminifers are known from PaB and PiB
The following species were defined: Acarinina bullbrooki (Bolli), (Belmustakov, 1948, Zagorchev et al., 1989; etc). A
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progressive increase (from 15-30 to 150 m) in the thickness of
the conglomerate and sandstone succession is typical for RC
of TRC. TRC C, D and E are characterized by a progressive
increase of the thickness and persistence of ITC and RC.

Cycle F and G are progressive-regressive.
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The upper parts of cycle D, E and F comprise
rhyodacites and tuffs. The volcanic activity
provoked some disturbances in the structure
and development of the sedimentary and
volcano-sedimentary successions. The volcanic
activity terminated probably during the Early
Oligocene but a dated cover of sedimentary
rocks is lacking. It must be pointed out that the
development of KaB and the neighboring Pchin
basin in SE Serbia (Andelkovich, et al., 1991)
commenced with volcanic activity. The early
volcanic rocks and their sedimentary cover are
exposed along the Tlamina Ridge, directly west
of the Bulgaria-Serbia border. As a whole, this
is a red-and-gray colored terrigenous,
continental-marine succession with related
normal calc-alkaline, dacite-rhyodacite
association (Ivanov et al., 1971; Ivanov,
Zidarov, 1968; etc.). The sequences of the TRC
F and G of BrB, BoB and PeB do not contain
volcanic rocks and are presented of coal-
bearing formations; their short characteristic is
in lower part.

Extremely rich foraminifer association were
found at several levels and place in the upper

part of the cycles D and E in PaB. Prevailing in
them ate the Benthic foraminifers. Plankton
taxa are also present in the smaller fractions.
The following species were defined:
Globigerina officinalis Subbotina, G.
yeguaensis Weinzierl & Applin, G.
praebulloides Blowq, G. officinalis Subbotina,
Subbotina eocaena Gumbel, Trurborotalia
cerr. pomeroli (Toumarkine & Bolli) and
others. As a whole this association proves
Upper Eocene age of the rocks of cycle C, D
(Komatinitsa and Logodazh Formation) and
lover part of E. In upper part of section of the
Padezh Formation is presented different Late
Eocene-Early Oligocene fauna (Belmustakov,
1948, Zagorchev et al., 1989; etc.). Analysis of
the biostratigrafical materials in this short
paper can no be do. The age of this 2™ order
cycle, incidences Komatinitsa, Logodazh and
Padezh Formation (Zagorchev et al., 1989) on
the basis of new and published data is Late
Eocene-Early Oligocene.

This 2™ order cycle may be correlated with
supercycle TB 4.
Late Oligocene-early Early Miocene 2" order cycle —
cycles H, I, L and K: The rocks of this 2™ order cycle and
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cycles F and G were deposited in new graben basins or in
lateral branches of old ones. The volcanic rocks absence in
these grabens. The successions of the 3¢ order TRC F-G and
H-K have analogical structure and development. Their first
cycles are progressive asymmetrical incomplete. FTC of those
37 order cycles are represented by alluvial conglomerates and
sandstones, the letter dominating. Their thick is variable. Their
ITC consist of irregularity alternation of sandy-silty shales and
clayey sandstones and are wash away. The upper TRC are
progressive-regressive. Their ITC are composed of bituminous
clay shales, clayey sandstones and calcareous shales (70-150
m). The coal seams are developed in their base and are mined
in BrB (cycle G), BoB and PeB (cycle J). The RC comprise of
fluvial sandstones, sandy argillites and conglomerates.

According to fossil flora (Palamarev, 1964; Vatsev, 1984;
Zakharieva, 1957), spores and pollen (Chernjavska (1977;
etc.), fossil fishes — Barbus macrurus, Ag., of PeB and BoB
(Beregov, 1936), Barbus steinheimehsis Quenst (Zakharieva,
1957) and other of BrB (Gaudant, Vatsev, in press) the rocks
of cycle F-H are of Rupelian-Early Chattian age. The rocks of
cycles K are dated as Late Chattina-Aquitanian on the basis
of fossil fishes and flora in BrB (Vatsev, 1984; Gaudant,
Vatsev, in press); the age of these succession in BoB and PeB
is analogous but the data are still not published. According to
stratigraphic position, the age of the RC of cycle K is probably
late Late Aquitanian-Egenburgian and the depositional break
occurred during the Ottnangian age. The cover is of
Carpathian sediments of the SiB (Vatsev, 1991b) and BrB
(Vatsev, 1984). In general, the Early Oligocene successiin of
TRC H-G and this of cycles H-K Late Oligocene-early Early
Miocene is a complex cyclic, gray colored, coal-bearing,
terrigenous fluvial-lacustrine association.

This 2™ order Late Chattian-early Early Miocene cycle may
be correlated wit supercycle TB 1.

DISCUSSION AND CONCLUSIONS

The analysis of the Middel Eocene-early Early Miocene
successions and the basin history suggests several stages in
their formation, evolution and sediment accumulation: 1) The
formation of the Middle Eocene sedimentary graben basins
was related to the lllyrian tectonic phase; a gray colored,
terrigenous-marine association deposited in the conditions of
a warm and humid climate. 2) The Late Eocene-Early
Oligocene 2™ order cycle was controlled by the Pyrenean
phase under conditions of expanding basins, deep and
narrow fault zones, development of elongate mature and
‘hot” grabens with deposition of a red-and-grey colored
continental-marine and related dacite-rhyodacite association
accompanied by granite intrusions. The volcanic activity and
the related growth of thermo-tectonic domes as well as the
intrusion of granite plutons resulted in essential changes in
the character and size of depositional areas during the Early
Oligocene. 3) The LateOligocene-early Early Miocene 2™
order cycle was related to the Pyrenean and Savian phases;
typical features are development of new graben basins,
expanding depositional area, deposition of a gray colored,
coal-bearing, fluvial-lacustrine association, changes in the
geodynamic regime during the Early Miocene from extension
and subsidence to compression, block-dome uplift and

termination of the sediment deposition, onset of plastic
deformations mainly around the periphery of the grabens as
a result of general horizontal compression and block
movements. In general, this 2™ order cycle (stage) is
characterized by development of new graben depressions
and formation of a gray colored, fluvial-lacustrine association.
The bordering horst blocks were not highly uplifted and were
covered by vegetation under conditions of a warm and humid
climate. These data indicate a general crustal stabilization. 4)
The differences between succession 3 order TRC cycles
and the 2™ order cycles which they form are interpreted as a
result of the subsidence in different affiliated graben basins
to form wide depressions of similar type resulting from
sediment loading, thermal cooling, crustal stabilization and
their combination with eustatic changes. 5) A link between
depositional cycles and changes in the World Ocean level
can be established (Haq et al., 1987, 1988; Hardenbol et al.,
1998) — the development of water basins (lakes and marine
bays) in the grabens correlates well with episodes of high
World Ocean level but at present a more accurate
correlations are not possible due to insufficient information
concerning a more detailed biostratigraphic dating of the
successions and the boundaries between the cycles. 6) As a
whole, in the interval Middle Eocene - Early Miocene and
later, the discussed region of SWB suffered a progressive,
iregular ~ expansion,  complicated by  unperiodic
compressional impulses and related block displacements,
cyclic volcanism and intrusions of granite plutons.
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