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H. r. CanyH06, n. B. flyMa'leHKO, B. Jl. lllonoe - Cmpamu
zpatfjuJl U zeoduHaMUKQ IOpbl BOCmO'lHOU 'lacmu l(eH
mpaAbiiOU Cmapa-llAaiiUHbl (Ta6poecKUu u KaJaHAblKCKUu 
pauoHbl), IiOAzapuR. OnHcaHbl 7 HHCTPYKTHBHbiX 10pcxHX 
p83pe30B B ra6pOBCICOM H Ka3aHJJbiiCCICOM palioHax. YCTaHOB
neHO, 'ITO B ra6poBCICOM paAOHe HH11CHliJI 'faCTI> 03HpOaCJCOK 
CaHTbl npHHB.Q.JJeliCHT K HHliCHeMy CHHeMJOpCJCOMY nO.Ill>JIPYCY, 
a pacnonoliCeHHU no.11 Heii KoCTHHCKU caHTB - K reTTaH
cxoMy 11pycy. 8 K83aHJJWJCCJCOM palioHe (a MeCTHOCTH HKHC
'fa) HHliCHliJI 'faCTI> OJHpOBCICOK CaHTbl npHHB.Q.JJelKHT JC HHlK
HCMY nnHHC68XCKOMY nO.Il'bllpycy. P83pe31>1 a ra6poaCKOM 
paifoHe nona.11a10T a npe.11enw KoCTHHCKoii CTYDeHH (6noJCa 
BTOpOrO nopll.llKa) HJ.IlpeMeUKOrO KOMMeKCHOro rpa6eHa 
MHJHiicJCoii paHHe-cpe.llHeJOpcxoli nnaTcj)opMw. PB3pe:tb1 a 
K83aHnbiJCCKOM paiioHe nonB.IlaJOT a npe.11enbl HewKoacJCoii 
czyneHH Toro liCe rpa6eHa. Do 8peMll reTTaHcxoro aexa Ha'fa
na OCyll.leCTBJliiThCll MOpCKU HHrpeCCHll Ha MHJHKCICOH paH
He-cpeJIHeiOpCICOK nnaTcjlopMe, Ha'fHHall C HaH60nee rny6oJCO 
norpYJICeHHoii KocTHHCJCoii CTYneHH. Mope HaCTYnano co 
CTOpoMbl nponH8a TyH.IllKBHCJCoii npHpaJnOMMOii .IIOJ1HHI>I. Do 
apeMll CHHeMIOpCICOro &eJCa H paHHero MHHC6aXCJCOro DO.IIBC
Ka HHrpecCHll paCWHpHJJaCb, JaXBaTHa ace OCTanbHI>Ie, 6onee 
noJIMJITble czyneHH Hl.llpeMeuxoro rpa6eaa. Mope noCTeneH
Ho JaanB.Ileno Ce8nHeacJCHM rpa6eHOM H JanaJIHOii 'facn.JO 
BenHJCOTI>IpHoacJCoro rpa6eHa MHJHiicKoii paHHe-cpeJIHeJOp
cKoii nnaTcjlopMI>I. 8 Ha'fBJlbHYJO CTB.IlHIO MOpCKOii HHrpeCCHH 
nHTaJOll.lall cywa 6wna aJCTHaHBll H nOOTOMY OTnaranHCb C08-
CeM MeniCOMOpCKHe TeppHreHHO-KnaCTH'feCKHe OTnOliCeHHll H 
a COaCeM orpaHH'feHHOM KOnH'feCT8e 6onee HJIH MeHee nec
'faHHCTble HJaeCTJCoaHcTwe HJJI>I c 6HoxnaCTaMH. BnocneJICT
aHH (8 ICOHUe CHHeMIOpCICOro H 8 Ha'fane nnHHc68XCJCOro ae
ICOB) HJaeCTJCOaHCTble HJlbl CTanH npeo6nB.IlaTD Ha.ll TeppH
reHHbiMH OTnOlKeHHliMH, HO MenKOaO.IlHble o6CTaH081CH COX
paHHnHCb. 

lionee HJ1H MeHee JHa'fHTenbHI>Ie cpe.llHeiOpCKHe H paHHe
IOpCKHe nepepwaw a Ce.llHMeHTBUHH yCTaH08JleHI>I ao 8CCX 
ODHCbl8aeMbiX p83pe38X. 0HH OCYll.leCTaHJlHCb 8 MOpCICHX yc
noaHJIX. CHJJ!.Hwe noJI80.IIHble Te'feHHJl npH8enH x MopcKoii 

Abstract. Seven instructive Jurassic sections in the Gabrovo 
and the Kazanluk Districts are described. It was established 
that in the Gabrovo District the lower part of the Ozirovo For
mation belongs to the Lower Sinemurian, and the underlying 
Kostina Formation to the Hettangian. In the Kazanluk District 
(section in the locality Ikischa) the lower part of the Ozirovo 
Formation belongs to the Lower Pliensbachian, and the Kosti
na Formation to the Upper Sinemurian. The sections in the 
Gabrovo District are situated within the limits of the Kostina 
Step (second order block) of the lzdremets Complex Graben of 
the Moesian Early-Middle Jurassic Platform. The sections in the 
Kazanluk District are situated within the Neshkovtsi Step of the 
same graben. The marine ingression on the Moesian Early-Mid
dle Jurassic Platform began during the Hettangian with the most 
descended Kostina Step. The sea advanced from the Toundzha 
Fault-Angle Valley. During the Sinemurian and the Early Pliens
bachian the ingression expanded and covered all the rest, more 
uplifted steps of the lzdremets Graben. The sea gradually over
flowed the Sevlievo Graben and the western part of the Veliko 
Tumovo Graben of the Moesian Early-Middle Jurassic Plat
form. At the initial stage of the marine ingression the supplying 
dryland was active, therefore quite shallow water terrigenous
clastic sediments and very little amount of more or less sandy 
calcareous silts with bioclasts were deposited. Later on (at the 
end of the Sinemurian and in the beginning of the Pliensba
chian) the calcareous silts began to prevail over the terrigenous 
sediments, the shallow-water environments having remained. 

More or less significant Middle Jurassic and Early Juras
sic stratigraphic breaks were established in all of the de
scribed sections. They realized in marine conditions. Strong 
submarine currents led to a marine abrasion. As a result, con
densed Middle-Upper Callovian limestones lie at present 
over Lower Bajocian or Lower Sinemurian sediments, or di
rectly overlay Upper Triassic rocks. In the section near the 
Sokolski Monastery, Gabrovo District, Middle Kimmerid
gian limy shales to marls and a quite limited amount of thin 
layered limy sandstone intercalations directly overlie Lower 
Sinemurian, sandy bioclastic limestones. 
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a6pa3MM. B pcJyJJbTaTe :noro s HaCTolnUee speMR xo~eHCH

posaHHbre cpe.llHe-sepxHeKennoseiicKMe HJBeCTHliKH Janera

JOT Hall HMlKHe6aiiOCCKMMM, HHlKHCCHHCMIOpCKHMH HJIH Henoc

pe,llCTBCHHO Hall sepxHe-rpHaCOBbiMH nopo.llaMH. B paJpeJe y 

CoKOJlbCKoro MOHaCTblpll ra6poBCKOro paiioHa cpe.llHCKHMMe

PH.IllKCKMe H3BCCTKOBHCTble aprHJlJIMTbl HJIH MeprenH H COBCCM 

orpaHH'ICHHOe KOJIH'ICCTBO TOHKOnJJaCTOBbiX H3BCCTKOBHCTbiX 

nCC'IaHMKOB JaneraJOT Henocpe.llCTBCHHO Ha HHlKHCCHHCMIOp

CKHX neC'IaHHCTbiX 6HOKJiaCTH'ICCKHX H3BCCTHliKax. 

Sapunov. I. G., Tchoumatchenco, P. V., Shopov, V. L. 1999. Jurassic stratigraphy and geodynamics in 
the eastern part of the Central Balkan Mountains (Gabrovo and Kazanluk Districts), Bulgaria. - Geo
logica Bale., 29, 3-4; 3-24. 

Key words: Jurassic, stratigraphy, geodynamics, lithofacies, palaeogeography, Central Balkan Moun
tains, Bulgaria. 

Introduction 

The examined area in the eastern part of the Cen
tral Balkan Mountains is situated in specific 
palaeogeodynamic conditions where four Early
Middle Jurassic graben structures have intersected 
one another. The Toundzha Fault-Angle Valley of 
the Thracian Massif finished there from the south 
-south-east (Sapunov, 1999); the lzdremets Com
plex Graben of the Moesian Early-Middle Jurassic 
Platform reached this place from the west 
(Sapunov et al., 1996); the Sevlievo Graben of the 
Moesian Early-Middle Jurassic Platform terminat
ed there (Canyuoo et al., 1991) and the Veliko 
Turnovo Graben of the Moesian Early-Middle Ju
rassic Platform started from this area to the east 
(Canyuoo, qyMal.feHKO, 1987 ; Canyuoo et al., 
1991). This complicated junction of four graben 
structures, having been formed in this way, played 
an important role during the Early Jurassic. There, 
during the Hettangian, the sea from the Vardar 
Ocean overflowed for the first time the most sub
sided parts of the Moesian Early-Middle Jurassic 
Platform. That was realized through the sea-sound 
having existed along the Toundzha Early-Middle 
Jurassic Fault-Angle Valley. During the Hettan
gian, the sea transgressed at first above the most 
subsided parts of the Izdremets, the Mihaylovgrad 
and the Sevlievo Grabens. At present, the oldest 
Jurassic rocks in Bulgaria are found there. They 
belong to the Hettangian Stage. Another peculiari
ty of the Lower-Middle Jurassic sections in the 
area studied is the fact that they are more or less 
incomplete, owing to gaps in sedimentation. They 
had been comprehensively for the first time de
scribed and interpreted by Hal.feB (1963). While the 
facts adduced by this author may be now a subject 
only to some small not important corrections and 
supplements, his interpretations about the nature 
of the gaps provoke more or less critical remarks. 

The aim of our publication is to solve the follow-
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ing main problems: 
(a) to announce our non-published palaeonto

logie-stratigraphic results and to revise the bios
tratigraphic data about the Callovian ammonite 
taxa of the species group, published by Hal.feB 
(1963); 

(b) to retrace the beginning of the Early Jurassic 
(Hettangian-Early Pliensbachian) facies and palaeo
geographic development ofthis important part of the 
Central Balkanids, in order to specify the course of 
the earliest Jurassic marine ingression on the Moe
sian Early-Middle Jurassic Platform; 

(c) to give a recent interpretation of the origin of 
the stratigraphic breaks, having partly or entirely 
affected the Lower-Middle Jurassic sequences in 
the area. 

• • • 
The participation of the authors in the present 
study is as follows: V. L. Shopov studied the Lower 
Jurassic bivalves in taxonomic and biostratigraph
ic respect; P. V. Tchoumatchenco did the same 
with the Lower Jurassic brachiopods; and I. G. 
Sapunov studied the taxonomy of the Toarcian 
ammonites (the ammonite taxa reported in the 
publication by Hal.feB, 1963 have been identified 
by Sapunov). Besides that he made an actualized 
biostratigraphic interpretation of the Callovian 
taxa of the species group belonging to Hecticocer
as (and subgenera), reported by Hal.feB (1963). 
They had been identified by the late J. Stephanov. 
The geodynamics and the facies and the palaeo
geographic interpretations, as well as the interpre
tations of the breaks in the Jurassic sections are 
made by I. G. Sapunov. It is due to the fact that P. 
V. Tchoumatchenco has different views on many 
aspects of the Early Jurassic palaeogeographic 
evolution of the area and the interpretation of the 
Jurassic stratigraphic breaks. The viewpoints of P. 
V. Tchoumatchenco are briefly reported in the ap
propriate places in this publication. 



Stratigraphy 

Seven instructive Jurassic sections are chosen and 
described in this chapter and they are used for the 
interpretation of the geodynamic, the facies and 
the palaeogeographic evolution of the area stud
ied. Some of the sections or parts of them are con
structed by data reported by HalfeB (1963). Below 
we describe the following sections: (I) section in 
the valley ofGabrovnitsa River, Kazanluk District; 
(2) section in the locality lkischa, Kazanluk Dis
trict; (3) section in the valley of Leshnitsa River, 
Kazanluk District; (4) section at the Sokolski 
Monastery, Gabrovo District; (5) section at Vodit
si Village, Chervena Lokva Hamlet, Gabrovo Dis
trict; (6) section at Aprilovo Village, Shoumeli 
Hamlet, Gabrovo District; (7) section at Yabulka 
Village, Lorn Hamlet, near the mountain hut 
Zdravets, Gabrovo District. At the end some cor
relations and comparisons are made. 

Description of the sections 

1. Section in the valley of Gabrovnitsa River, 
Kazanluk District (fig. 1) 

The section is exposed along the valley of 
Gabrovnitsa River, about 5-6 km north - north
west of Skobelevo Village. It is compiled by data 
reported by Ha\feB (1963) (figs 2,3). 

Neshkovtsi Formation (thickness c. 20-30 m) 
(Middle Kimmeridgian) 

Greenish-grey argillites to marls with intercalations of pink 
marls and rare thin intercalations of grey limy sandstones. 
They contain ammonites. 
----sharp boundary (rapid transition)-----

Gintsi Formation (thickness c. 2 m) (Lower Kim
meridgian-Middle Oxfordian) 

Grey to pink, micritic limestones, often with more or less ex
pressed nodular structure (ammonitico rosso ). Rare badly 
preserved ammonites occur. 
-----sharp boundary (rapid transition)----

Yavorets Formation (thickness c. 4-5 m) (Lower 
Oxfordian-Middle Callovian) 
Grey micritic, medium to thick bedded limestones. In the bot
tom they are more or less sandy. In the basement below the 
limestones, conglomerates, consisting of Triassic limestone 
fragments and quartz fragments, are locally found. 

In the lowermost 10-20 em of the limestones, mainly am
monites and less belemnites and brachiopods were found. 
Ha'feB (1963, p. 157) reported the following ammonite taxa of 
the generic and species group: Hecticoceras (Zieteniceras) tu
berculatum (de Tsytovitch) (Middle Callovian), H. (Lunu
loceras) submatheyi (Lee) (Middle-Upper Callovian), H. (L. ) 
pseudopunctatum (Lahusen) (Callovian - Lower Oxfordian, 
but some of its subspecies are found in the Middle and the 
Upper Callovian, others - only in the Middle Callovian, and 
the third of them - only in the Upper Callovian). H. (Puteali
ceras) punctatum Stahl (Callovian, mainly Middle and Upper 
Callovian, but some of its subspecies are found only in the 
Middle Callovian),H. (Rossieniceras) metomphalum (Bonarel-

0 
Aprilovo 

0 2 4 km 

Fig. I . Sketch map for the position of the seven sections described 
I - section in the valley of Gabrovnitsa River, Kazanluk District; 2 - section in the 
locality lkischa, Kazanluk District; 3- section in the valley of Leshnitsa River, Kazanluk 
District; 4 - section at the Sokol ski Monastery, Gabrovo District; 5 - section at Voditsi 
Village, Gabrovo District; 6 - section at Aprilovo Village, Gabrovo District; 7- section 
by Yabulka Village, Gabrovo District 
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li) (Callovian, but some of its subspecies are found only in the 
Middle Callovian), Choffatia sp. indet. (Upper Bathonian -
Middle Callovian), Grossouvria sp. indet. (Callovian). 
----sharp boundary (stratigraphic·break)-----

Moesian Group (Upper Triassic) 

Variegated marls and limy breccia. 

Stratigraphic interpretations of the section. Data 
about the chronostratigraphic position of the 
Neshkovtsi and the Gintsi Formations, as well as 
of the upper part of the Yavorets Formation are 
got mainly from sections and localities in the Troy
an District (Sapunov, 1976a; 1976b; 1977; 
Canyuoo, 1979). The rich association of represen
tatives of the genusHecticoceras (subgenera) in the 
very base of the Yavorets Formation proves the 
presence of condensed Middle and Upper Callov
ian in the lowermost 1 0-20 em of the limestones of 
the formation. The boundary between the Middle 
Callovian and the Upper Triassic is sharp, and that 
is due to a considerable stratigraphic break. Nei
ther Middle Jurassic sediments, older than the 
Middle Callovian, nor Lower Jurassic sediments 
are present there. The probable reasons for the ab
sence of these Middle and Lower Jurassic rocks 
are discussed below, in a separate chapter. 

2. Section in the locality Ikischa, 
Kazanluk District (fig. 1) 

The section is situated about 3.5 km north -
north-east of the Skobelevo Village. The upper 
part of the section (Neshkovtsi Formation, Gintsi 
Formation, Yavorets Formation and Etropole 
Formation) is compiled by data of Haqeo (1963) 
(figs 2, 3). 
Neshkovtsi Formation (thickness c. 20-30 m) 
(Middle Kimmeridgian) 

Greenish-grey limy argillites to marls. They are intercalated by 
packets of pink marls and thin layers of grey limy sandstones. 
-----sharp boundary (rapid transition )----

Gintsi Formation (thickness c. 2 m) (Lower Kim
meridgian-Middle Oxfordian) 

Grey to pink, micritic limestones. They often have a nodular 
to indistinctly nodular structure (ammonitico rosso). 
----- sharp boundary (rapid transition)-----

Yavorets Formation (thickness c. 3m) (Lower Ox
fordian-Middle Callovian) 

Grey micritic limestones with belemnites and many ammo
nites in the lowermost 10 -20 em. Among the ammonites the 
representatives of Phylloceratinc:o are predominant over Am
monitina (Hecticoceratinae and Pseudoperisphinctinae). The 
underlying 20 em represent a transition to grey sandy lime
stones with isolated quartz pebbles (diameter up to 1 em) and 
containing bivalves and brachiopods. The sandy limestones 
are only local distributed and are absent in the neighbour out
crops. 
----sharp boundary (stratigraphic break)----
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Etropole Formation (thickness c. 15 m) (No 2, 1) 
(Lower Bajocian) 

2. (c. 14m) (Lower Bajocian) 
Dark-grey to grey-black silty argillites. They contain siderite 
and lesser phosphorite concretions. In the lower part, pyritized 
fragments probably of late Graphoceratinae1 (Lower Bajocian, 
lower part) are found. 
l. (c.l m) (Lower Bajocian) 
Dark-grey to grey-black chlorite ore. It consists of chlorite 
ooids with diameter up to 1 mm. The cement is clayey, with ad
mixtures of silty quartz grains, chlorite and siderite. Rare be
lemnites are found. 
----- sharp boundary (rapid transition)----

Ozirovo Formation (homogeneous) (thickness 
29,5 m) (No 10 - 1) (Aalenian - Lower Pliensba
chian) 

10. (2,5 m) (Aalenian-Upper Toarcian) 
Dark-grey to grey-black, fine grained, slightly sandy lime
stones with chlorite ooids. In some places the limestones are 
slightly ferruginous and rusty coloured. In the lower part of 
No 10 the following taxa are found: Dumortieria gunder
shojensis (Haug), D. cf. radians (Reinecke), Grammoceras sp. 
9. (1,0 m) (Lower Toarcian) 
Dark-grey to grey-black, sandy limestones with chlorite ooids. 
They contain belemnites and ammonites:Hildoceras aff.semi
costa S. Buckman, H. cf. laticosta Bellini, Hildoceras sp. indet. 
8. (0,5m ) (Lower Toarcian) 
Dark-grey to grey-black, slightly clayey, slightly sandy lime
stones. Isolated chlorite ooids are found. The limestones con
tain ammonites and belemnites: Harpoceras falcijerum (J. 
Sowerby). 
7. (1,0 m) (Lower Toarcian) 
Dark-grey to grey-black, fine grained, slightly sandy and slight
ly clayey limestones with rare chlorite ooids. They contain iso
lated ammonites: Dactylioceras (Orthodactylites) sp. 
6. (3,0 m) (Upper Pliensbachian) 
Grey, granular, slightly sandy limestones. They contain brachi
opods, bivalves and belemnites: Liospirijerina cf. alpina jalloti 
Corroy, Lobothyris cf. subpunctata (Davidson), Homoeorhyn
chia almaensis Moisseev), Pseudopecten (P.) aequivalvis (J. 
Sowerby). 
5. (5,0 m) (Upper Pliensbachian) 
Grey, fine grained, sandy limestones. They contain bivalves: 
Pseudopecten (P.) aequivalvis ( J. Sowerby) in the upper part 
of No 5. 
4. (5,5 m) (Upper Pliensbachian) 
Grey, fine grained, sandy limestones. They contain brachio
pods, bivalves and belemnites: Grandirhynchia grandis S. 
Buckman,Pseudopecten (P.) aequivalvis(J. Sowerby),Gryphca 
gigantea J. de C. Sowerby. 
3. (6,0 m) (Upper Pliensbachian, lower part - Lower Pliensba
chian, upper part) 
Grey, sandy limestones with transition to limy sandstones. 
They contain belemnites, bivalves and brachiopods: Zeilleria 
c£ quadrijida (Valenciennes), Lobolhyris c£ subpunctata 
(Davidson), Tetrarhynchia spp. indet. 
2. (4,0 m) (Lower Pliensbachian) 

1Ha11ea (1963, p. 154) erroneously reported them as "Ludwigia" 
having referred the lower part of the Etropole Formation to the 
Aalenian. 



In its lower part the packet is represented by fine grained, 
limy, grey sandstones. Upwards they go over into strongly 
sandy limestones. Fossils are not found. 
1. (1,0 m) (Lower Pliensbachian) 
Grey, strongly sandy limestones to fine grained limy sand
stones. Fossils are not found. 
----- sharp boundary (rapid transition)----

Kostina Formation (thickness c. 15 m) (Upper 
Sinemurian) 

Medium to coarse grained, oligomictic, quartzitized sandstones 
(the grains are predominantly quartzic). In several places they 
tum into gravelites. These terrigenous-clastic rocks are medium 
to thick bedded. They are grey-white to pink coloured. In the 
uppermost 2 m interval of the formation the quartzitized sand
stones tum into fine grained sandstones with calcareous cement 
and greenish-grey colour. Fossils are not found. 
---sharp boundary (stratigraphic break) ----

?Iskur Carbonate Group (Upper Triassic) 

Grey micritic limestones. 

Stratigraphic interpretations of the section. In the 
packet 3 of the Ozirovo Formation (from 5 to 11 m 
above the boundary between the Kostina and the 
Ozirovo Formation), a brachiopod association ex
ists. It is represented by Zeilleria cf. quadrifida (in
dex of the brachiopod zone of the same name = 
Zeilleria comuta Zone by Tchoumatchenco, 1972) 
and Lobothyris cf. subpunctata (this species having 
occurred almost exclusively in the z. quadri.fida 
Zone). This brachiopod zone embraces the upper 
part of the Lower Pliensbachian (which corre
sponds approximately to the Prodactylioceras 
davoei standard ammonite Zone) and to the lower 
part of the Upper Pliensbachian ( which corre
sponds approximately to the Amaltheus stokesi 
standard ammonite Zone). We suppose, that the 
lowermost part of the Ozirovo Formation, which 
lies below the so cited brachiopod association, also 
belongs to the Lower Pliensbachian. This assump
tion is based on the fact, that in the neighbour sec
tion at the summit Beter, Stara Zagora District, in 
the lower part of the Ozirovo Formation, we have 
found a specimen of Aegoceras sp. indet., which 
occurs in the upper part of the Lower Pliensba
chian (Sapunov, 1999). The Kostina Formation 
below the Ozirovo Formation must be probably re
ferred to the Upper Sinemurian, as in the Stara 
Zagora District (Sapunov, 1999). Upwards in the 
section of the Ozirovo Formation, three Upper 
Pliensbachian brachiopod-bivalvian associations 
follow in packets 4, 5 and 6. They are represented 
by: the Upper Pliensbachian Pseudopecten (P.) 
aequivalvis (in packets 4-6) and Gryphea gigantea 
(in packet 6); the brachiopod speciesHomoeorhyn
chia almaensis (in packet 6) (this species occurs in 
the Homoeorhynchia acuta brachiopod Zone, ap
propriate for the upper part of the Upper Pliens
bachian, and for the lowermost part of the Lower 
Toarcian, which corresponds to the Dactylioceras 

(Orthodactylites) tenuicostatum standard ammo
nite Zone); Grandirhynchia grandis (in packet 4) 
(occurs in the Zeilleria quadrifida and the H omoe
orhynchia acuta brachiopod Zones, i.e. from the 
upper part of the Lower Pliensbachian to the low
ermost part of the Toarcian); Lobothyris cf. sub
punctata (in packet 6) (it occurs mainly in the up
per part of the Lower Pliensbachian and in the 
lowermost part of the Upper Pliensbachian). 

Upwards in the section of the Ozirovo Forma
tion, Toarcian ammonite associations, well char
acterizing and limiting the Toarcian (especially its 
lower boundary) are found in 5 levels. The lower
most ammonite finding is in packet 7. It is repre
sented by a specimen of Dactylioceras (Orthodac
tylites). It indicates the presence of the Lower 
Toarcian Dactylioceras (Orthodactylites) tenuicos
tatum standard ammonite Zone. In packet 8, the 
index species proves the presence of the Lower 
Toarcian Harpoceras fa/ciferum standard ammo
nite Zone. In the next packet 9 Hildoceras aff. 
semicosta and H. cf./aticosta prove the presence of 
the Lower Toarcian Hildoceras bifrons standard 
ammonite Zone. In the lower part of the packet 10, 
the presence of the Upper Toarcian Grammoceras 
thouarsense standard ammonite Zone (by Gram
moceras sp. indet.) and the Upper Toarcian Du
mortieria levesquei standard ammonite Zone (by 
Dumortieria gundershofensis and D. cf. radians) 
are indicated. It seems that the upper part of pack
et 1 0 must be referred to the Aalenian, since it lies 
above biostratigraphically proved Upper Toarcian 
and below biostratigraphically proved Lower Bajo
cian in the lowermost several meters of the over
laying Etropole Formation. It contains late Gra
phoceratinae, which indicate the presence of the 
lowermost Lower Bajocian Hyper/ioceras discites 
standard ammonite Zone. Beside that, in the 
neighbour sections in the locality Brousovete (Sa
punov, 1968; Sapunov et al., 1996) and at Neshk
ovtsi Hamlet, Troyan District (CanyHoB, 1964; Sa
punov et at., 1996) there are abundant proves 
about the presence of the Aalenian in the upper 
part of the Ozirovo Formation. In addition, it is 
proved by the cited publications, that the level with 
chlorite ore and the overlying argillites and clayey 
siltstones of the Etropole Formation belongs to the 
lowermost part of the Lower Bajocian. 

Above the upper boundary of the Lower Bajo
cian Etropole Formation there lie the micritic 
limestones of the Yavorets Formation with Hecti
coceratinae and Pseudoperisphinctinae. These 
taxa of the family group occur from the Upper 
Bathonian to the Lower Oxfordian and cannot give 
a precise age of the limestones of the lowermost 
part of the Yavorets Formation. But in the neigh
bour sections in the valleys of Gabrovnitsa River 
and Leshnitsa River, indisputable biostratigraphic 
proofs about their Middle-Late Callovian age were 
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found. They are based on the characteristic taxa of 
the species group of the genus Hecticoceras (subgen
era). We do not dispose of direct biostratigraphic 
data about the chronostratigraphic position of the 
uppermost part of the Yavorets Formation, neither 
of the Gintsi and the Neshkovtsi Formations. But we 
use the well-known biostratigraphic data from the 
Troyan District published by Sapunov (1976a; 1976b; 
1977) and CanyHoo (1979). 

3. Section in the valley of Leshnitsa River, 
Kazanluk District (fig. 1) 

The section is exposed in the valley of Leshnitsa 
River, about 10-11 km north - north-east of Sko
belevo Village. It is compiled by data of Ha'leo 
(1963) (figs. 2, 3). 
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Neshkovtsi Formation (thickness c. 20-30 m) 
(Middle Kimmeridgian) 

Greenish-grey, in several levels to pink marls to limy argillites. 
They are more or less silty to fine sandy. They are rarely inter· 
layered with thin beds of grey limy sandstones. There are am
monites and aptychi. 

sharp boundary (rapid transition) -----

Gintsi Formation (thickness c. 2m) (Lower Kim
meridgian-Middle Oxfordian) 

Grey to pink, micritic limestones. They have often nodular to 
indistinctly nodular structure (ammonitico rosso ). Rare, bad
ly preserved ammonites. 
---- sharp boundary (rapid transition\-----

Yavorcts Formation (thickness c. 3m) (Lower Ox
fordian-Middle Callovian) 

Grey, micritic, medium to thick bedded limestones. Conglom-



erates, consisting mainly of limeston and quartz fragments. are 
locally present in the very base of the formation, as isolated 
lenses filling the negative forms of the Triassic relief. The ce
ment is sandy-calcareous. The conglomerate lenses in the very 
base of the Yavorets Formation have a thickness up to 0,5 m. 
In the lowermost 10-20 em of the micritic limestones of the 
formation, rare brachiopods and belemnites and numerous 
ammonites are found. The following ammonite taxa are found: 
Hecticoceras (Lunuloceras) submatheyi (Lee) (Middle-Upper 
Callovian), H. (L.) pseudopunctatum (Lahusen) (Callovian -
Lower Oxfordian, but some of its subspecies occur in the Mid
dle and Upper Callovian, others only in the Middle Callovian 
or only in the Upper Callovian), H. (Putealiceras) punctatum 
(Stahl) (Callovian - ?Oxfordian, mainly in the Middle and 
Upper Callovian, but some of its subspecies occur only in the 
Middle Callovian), H. (Rossieniceras) laubei (Neumayr) (Ca
llovian), H. (Brighitia) salvadori (Parona & Bonarelli) (Call
ovian, most often Middle and Upper Callovian). Pseudo
perisphinctinae of the genera Chojfatia (Upper Bathonian
Middle Callovian), Grossouvria (Callovian) and Phyllocerati
na of the genusPtychophylloceras sp. (Bathonian- Berriasian). 
--- sharp boundary (stratigraphic break) -----

Moesian Group (Upper Triassic) 

Variegated limestones, partly with a nodular structure. 

Stratigraphic interpretations of the section. In 
the Neshkovtsi and the Gintsi Formations and in 
the upper biggest part of the Yavorets Formation 
biostratigraphic data have not been found. The 
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chronostratigraphic position of these formations is 
assumed on the bases of correlations of sections 
and localities in the Troyan District, where exist 
numerous ammonite findings (Sapunov, 1976a; 
1976b; 1977; Canyuoo, 1979). The abundant asso
ciation of ammonites, belonging to different spe
cies of the genus Hecticoceras (subgenera), and 
occurring in the lowermost 10-20 em of the lime
stones of the Yavorets Formation, proved the pres
ence of condensed Middle-Upper Callovian. 
There is a considerable gap in sedimentation be
tween the Middle Callovian and the Upper Trias
sic. The possible reasons of the absence of the old
er Middle Jurassic and Lower Jurassic sediments is 
discussed below in a separate chapter. 

4. Section at the Sokolski Monastery, Gabrovo 
District (fig. I) 

The section is situated west of the Sokolski Mon
astery, on the road leading to the bungalows of the 
rest home (figs 2, 3). 
Neshkovtsi Formation (thickness c. 20-30 m) 
(Middle Kimmeridgian) 

Greenish-grey marls and limy argillites, in several places with 
pink layers. They are more or less silty to fine sandy. They are 
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Fig. 3. Profile line of the Jurassic sections in the eastern part of the Central Balkan Mountains: 1 - transgressive boundary; 2 -
boundaries between intervals of gaps in sedimentation in marine conditions; 3- gaps in sedimentation in marine conditions 
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intercalated with rare thin layers of grey limy sandstones. Fos
sils are not found. 
----sharp boundary (stratigraphic break)'----

Ozirovo Formation, upper part (thickness 2 m) 
(Lower Sinemurian) 

Dark-grey, sandy limestones with bioclasts (mainly fragments 
of bivalves). In the cases of intense weathering the calcareous 
matter was washed out, and the rock acquired a look of a fria
ble sandstone. Determinable fossils are not found. 
-----sharp boundary (rapid transition)'----

Kostina Formation (thickness 0,5 m) (Hettangian) 

Grey-beige, oligomictic (mainly quartzic), quartzitized, hard 
sandstones. They do not contain fossils. 
----sharp boundary (stratigraphic break),----

Moesian Group (Upper Triassic) 

Red marls and argillites and a few variegated, small fragmen
tary breccia and conglomerates, consisting mainly of lime
stones. 

Stratigraphic interpretations of the section. Al
though we did not find well preserved fossils in the 
studied section of the Ozirovo Formation, we refer 
this lower part of the Formation to the Lower 
Sinemurian, according to correlations with the 
neighbour sections at the villages of Aprilovo and 
Yabulka, where the biostratigraphic data, found in 
the corresponding interval, prove the presence of 
Lower Sinemurian (see below). In that case, we as
sume that the underlying Kostina Formation most 
probably belongs to the Hettangian. 

The Neshkovtsi Formation follows immediately 
over the lowermost part of the Ozirovo Formation. 
Fossils were not found in it, but according to the 
ammonite data from the sections and the localities 
in Troyan and Teteven Districts (see Sapunov, 
1976a; 1977; Canyuos, 1979), it belongs to the 
Middle Kimmeridgian. The possible reasons of the 
stratigraphic break from the Late Sinemurian to 
the Early Kimmeridgian are discussed below in a 
separate chapter. 

5. Section at Voditsi Village, Gabrovo District 
(fig. 1) 

The section is situated north-east of the Chervena 
Lokva Hamlet of the Voditsi Village, on the road 
to the cemetery. The ammonite contents of the Ya
vorets Formation is presented by data of HatfeB 
(1963) (figs 2, 3). 

Yavorets Formation, lower part (thickness 2 m) 
(Lower Oxfordian-Middle Callovian) 
Grey, micritic, slightly clayey sandstones. In the lowermost 10-
20 em they contain ammonites mainly of the genusHecticocer
as (subgenera): Hecticoceras (Lunuloceras) compressum 
(Quenstedt) (Callovian, mainly Middle and Upper Callovian), 
H. (L.) lunula (Reinecke) (Callovian), H. (Putealiceras) punc
tatum (Stahl) (Callovian, mainly Middle and Upper Callovian, 
?Oxfordian, some of its subspecies occur only in the Middle 
Callovian). 
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----sharp boundary (stratigraphic break~--

Ozirovo Formation, lower part (thickness 3,5 m) 
(Lower Sinemurian) 
Grey to dark-grey, sandy, partly bioclastic limestones. They 
contain brachiopods, bivalves and belemnites: Tetrarhynchia 
cf. tetraedra (J. Sowerby). 
----sharp boundary (rapid transition)-----

Kostina Formation (thickness 4,0 m) (Hettangian) 

Light-grey to grey-beige, oligomictic (mainly quartz) sand
stones and conglomerates. They are quartzitized and very 
hard. Fossils are not found. 
----sharp boundary (stratigraphic breakJ-'----

Moesian Group (Upper Triassic) 

Grey and pink marls and grey clayey limestones. 

Stratigraphic interpretations of the section. The 
only brachiopod species, found in the Ozirovo 
Formation, does not supply information about its 
precise age. Tetrarhynchia tetraedra is present 
from the Sinemurian to the lower part of the Low
er Pliensbachian, which approximately corre
sponds to the Amaltheus stokesi standard ammo
nite Zone. However, the abundant bivalve-brachi
opod associations, found in the neighbour sections 
at Aprilovo Village and Yabulka Village, indisput
ably prove that the lower part of the Ozirovo For
mation south of the town of Gabrovo belongs to 
the Lower Sinemurian (including the studied sec
tion too). The cited species of the genus Hectico
ceras (subgenera) in the very base of the Yavorets 
Formation prove that it belongs to condensed 
Middle-Upper Callovian. 

The stratigraphic break between the Lower Sine
murian and the Middle Callovian in the studied 
section is an object of a special consideration in a 
separate chapter at the end of this paper. 

6. Section at Aprilovo Village, Gabrovo District 
(fig. 1) 

The section is situated along the road at Shumeli 
Hamlet of the same village. The ammonite con
tents of the very base of the Yavorets Formation is 
presented by HatfeB (1963) (figs 2, 3). 
Yavorets Formation, lower part (thickness c. 2m) 
(Lower Oxfordian-Middle Callovian) 

Grey, micritic, indistinctly nodular limestones. In the lower
most 10-20 em they contain ammonites: Hecticoceratinae 
(Upper Bathonian-Lower Oxfordian) 
----sharp boundary (stratigraphic break)'----

Ozirovo Formation, lower part (thickness 6,50 m) 
(Lower Sinemurian) 

Grey to dark-grey, silty to fine-sandy, bioclastic limestones. 
They contain brachiopods, bivalves and belemnites:Liaspirife
rina aff. tumida (von Buch), Tetrarhynchia dunrobinensis 
(Rollier),Lobothyris cf. grestenensis (Suess), Cincta sp. indet., 
Entolium (E.) calvus (Goldfuss). 
----sharp boundary (rapid transition)------



Kostina Formation (thickness 4,0 m) (Hettangian) 

Light-grey to beige, in some places slightly rust, oligomictic 
(quartz). Quartzitized, hard sandstones. They do not contain 
fossils. 
---sharp boundary (stratigraphic breakJ---

Moesian Group (Upper Triassic) 

Greenish to pink marls. 

Stratigraphic interpretations of the section. The 
brachiopod-bivalve association, established in the 
lower part of the Ozirovo Formation, indicates 
that this interval belongs to the Lower Sinemurian. 
Liospiriferina afT. tumida and Lobothyris cf. grest
enensis occur in the Hettangian and the Lower 
Sinemurian (= Spiriferina walcotti brachiopod 
Zone, by 'llyMa'feHKO, 1972). Tetrarhynchia dun
robinensis is rarely found in the Hettangian and 
the Lower Sinemurian, but it is widespread in the 
Upper Sinemurian and the lower part of the Low
er Pliensbachian, where it has been chosen as an 
index of the brachiopod zone of the same name 
('llyMa'feHKO, 1972). Since this species is present 
together with Hettangian-Sinemurian brachiopod 
species, it is non -characteristic of the association. 
Entolium (E.) calvus is present in the Sinemurian 
and the Pliensbachian in this country (Illonos, 
1970). Its occurrence in association with the Het
tangian-Lower Sinemurian brachiopod species 
proves Early Sinemurian Age and excludes Hettan
gian Age of the lower part of the Ozirovo Forma
tion in the studied section. Besides that, the pres
ence of belemnites in the thanatocoenose also ex
cludes its Hettangian Age, and in addition it sup
ports the proofs of its Early Sinemurian Age. 

The underlying Kostina Formation, which does 
not contain fossils, is conventionally referred to 
the Hettangian. 

The limestones of the Yavorets Formation, 
which contain mainly ammonites and less brachi
opods, bivalves and belemnites, lie immediately on 
the upper boundary of the Ozirovo Formation. We 
do not dispose of precise biostratigraphic data 
about the age of the lowermost 1 0-20 em of this 
formation in the studied section. However, as com
pared with the neighbour section at V oditsi Vil
lage, Gabrovo District, and with the sections in the 
valleys of Leshnitsa River and Gabrovnitsa River, 
Kazanluk District, where abundant Middle-Upper 
Callovian ammonite associations were found, the 
lowermost 10-20 em of the Yavorets Formation in 
the section may be referred to the Middle and the 
Upper Callovian. 

We refer the upper, bigger part of the Yavorets 
Formation to the Lower Oxfordian on the basis of 
correlations with sections and localities in the 
Troyan District, where ammonite data were found 
(see Sapunov, 1976a; 1976b; Canynos, 1979). 

The reasons of the considerable stratigraphic 
break (which embraces the interval Early Callov-

ian-Late Sinemurian) are discussed below, in a 
separate chapter. 

7. Section at Y abulka Village, Gabrovo District 
(fig. I) 

The section is situated south of Yabulka Village, at 
the former hamlet of Lorna, along the road to the 
mountain hut Zdravets (figs 2, 3). 
Yavorets Formation, lower part (thickness c. 2m) 
(Lower Oxfordian-Middle Callovian) 

Grey, micritic, partly indistinctly nodular limestones. Fossils 
are not found. 
---sharp boundary (stratigraphic break),----

Ozirovo Formation, lower part (thickness 7,50 m) 
(Lower Sinemurian) 

Dark-grey to grey, sandy, partly bioclastic limestones. They 
contain brachiopods, bivalves and belemnites. Lobothyris gres
tenensis (Suess) and Entolium (E. ) calvus (Goldfuss) were 
found about 0,6-1,0 m below the upper boundary of the forma
tion. 
----sharp boundary (rapid transition)----

Kostina Formation (thickness c. 2,5 m) (Hettan
gian) 

Light-grey to light-beige, oligomictic (mainly quartz), medium 
grained, quartzitized, very hard sandstones. They do not con
tain fossils. 
---~harp boundary (stratigraphic breakl----

Moesian Group (Upper Triassic) 

Grey-pink marl with intercalations of grey, clayey limest?nes. 

Stratigraphic interpretations of the section. The 
presence of the Hettangian-Lower Sinemurian Lo
bothyris grestenensis (Spiriferina walcotti brachio
pod Zone, 'llyMa'feHKO, 1972), in association with 
the Sinemurian-PliensbachianEntolium (E.) calvus 
prove that the lowermost part of the Ozirovo For
mation belongs to the Lower Sinemurian. The 
presence of belemnites in the thanatocoenoses also 
show that the lower part of the Ozirovo Formation 
belongs to the Lower Sinemurian. 

The underlying Kostina Formation (in which 
fossils are not present) is conventionally referred 
to the Hettangian. 

We do not dispose of biostratigraphic data 
about the chronostratigraphic position of the low
er part of the Yavorets Formation. The lowermost 
10-20 em of the formation is referred to the Mid
dle and the Upper Callovian, on the grounds of 
correlations with the section at Voditsi Village, 
Gabrovo District, and the sections along the rivers 
of Leshnitsa and Gabrovnitsa, Kazanluk District, 
from where we have received biostratigraphic 
proofs based on ammonite taxa of the species 
group of Hecticoceras (subgenera). The above situ
ated levels of the Yavorets Formation are referred 
to the Lower Oxfordian, by correlations with sec
tions and localities in the Troyan District, where 
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biostratigraphic proofs of such age have been 
found (see Sapunov, 1976a; 1976b; Canyaos, 
1979). 

In this section there is a considerable strati
graphic break, too (from the Late Sinemurian to 
the Early Callovian), that is discussed below, in a 
separate chapter. 

Stratigraphic correlations 

All seven Jurassic sections studied may be divided 
into two groups ~ eastern and western. 

The eastern group is represented by four sec
tions in the Gabrovo District. The Hettangian be
longs to the Kostina Formation, and the Lower 
Sinemurian belongs to the lower part of the Oziro
vo Formation. Thus, these sections are chronos
tratigraphically comparable with the Lower Juras
sic sections in the Yambol Step (second order 
block structure) of the Toundzha Fault-Angle Val-
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ley (Sapunov, 1999). The four sections under con
sideration are situated in the Kostina Step (second 
order block) of the Izdremets Early-Middle Juras
sic Complex Graben (fig. 2). In all four sections 
there are considerable stratigraphic breaks, in con
sequence of which Middle Callovian sediments (or 
Middle Kimmeridgian sediments in the case of the 
section at the Sokolski Monastery) overlie immedi
ately the Lower Sinemurian part of the Ozirovo 
Formation. 

The western group represented by three sections 
is situated in the Kazanluk District (figs. 2, 3). The 
section in the locality Ikischa is of particular im
portance, since the Lower Jurassic sediments have 
not been affected there by a pre-Middle Callovian 
stratigraphic break. There, in the lower part of the 
Ozirovo Formation, biostratigraphic proofs of the 
presence of the Lower Pliensbachian were found, 
and the underlying Kostina Formation was re
ferred to the Upper Sinemurian. That makes the 



studied section chronostratigraphically compara
ble with the Lower Jurassic sections in the Stara 
Zagora Step (second order block) of the Toundzha 
Early-Middle Jurassic Fault-Angle Valley (Sapu
nov, 1999).The sections of the western group are 
situated in the framework of the Neshkovtsi Step 
(second order block) of the Izdremets Early-Mid
dle Jurassic Complex Graben (fig. 2). In compari
son with the section in the locality Ikischa, in 
which the stratigraphic break covers only the inter
val from the late-Early Bajocian to the Early Call
ovian, in the other two sections in the valleys of 
Gabrovnitsa River and Leshnitsa River the strati
graphic break was much more intensively mani
fested having embracing the interval Early Juras
sic-Early Callovian. Fig. 4 shows the correlation of 
some chosen instructive sections from the studied 
area and from the Troyan and Teteven Districts 
(by data of Sapunov et al., 1996). They are bound
ed with the palaeotectonic structures having pre
determined the regime of sedimentation in time 
and space. 

Geologic development of the area during 
the Hettangian - Early Pliensbachian 

The retracement in detail of this important inter
val in the studied area and the neighbour regions 
allows to elucidate in detail the course of the ma
rine ingression from the sea-sound of the Toun
dzha Early-Middle Jurassic Fault-Angle Valley 
into the most subsided grabens of the Moesian 
Early-Middle Jurassic Platform. In consequence 
of this ingression, the marine connection between 
the Vardar Ocean and the Moesian Platform has 
been realized. 

Hettangian (fig. 5) 

During the Hettangian Age, the sea ingressed from 
the side of the Yambol Step of the Toundzha Ear
ly-Middle Jurassic Fault-Angle Valley. It over
flowed the Kostina Step of the Izdremets Early
Middle Jurassic Graben (figs 2, 4). The marine 
branch on the Kostina Step moved to the west, and 
afterwards turned to the north-east into the Sel
anovo Step of the Mihaylovgrad Early-Middle Ju
rassic Complex Graben (Sapunov et al., 1996; 
CanyuoB et al., 1988). In these parts of the grabens, 
the main marine ingression was realized. There ex
isted a shallow sublittoral biotope with sandy and 
partly pebbly bottom and agitated waters. Oligo
mictic sands and less pebbles were deposited. Di
rect graben connection- the Sevlievo Early-Middle 
Jurassic Graben - existed between the Mihay
lovgrad Graben and the Izdremets Graben 
(Canyuos et al., 1991). The biggest part of the Sev-

lievo Graben was still dryland during the Hettan
gian. The graben had a direction north-west -
south-east and inclination to the south-west. Dur
ing the Hettangian a narrow marine branch was 
formed in the most subsided south-western part of 
the graben. There took place continental accumu
lation having been intermitted by fluctuating ma
rine ingressions. Alternating continental and ma
rine sediments were deposited. These are oligomic
tic marine sandstones and continental or marine 
pelitic sediments, more or less enriched in organic 
matter. Sometimes coals are also present among 
the continental deposits. 

The character of the sediments shows that the 
Sevlievo Graben was in higher position towards the 
Kostina Step of the Izdremets Complex Graben 
and the Selanovo Step of the Mihaylovgrad Com
plex Graben (see Canyuos et al., 1988). The fluc
tuating ingression on the most descended part of 
the Sevlievo Graben was realized in two directions 
- to the south-east (from the Mihaylovgrad Gra
ben) and to the north-west (from the Izdremets 
Graben). 

During the Hettangian the Veliko Turnovo Gra
ben stood still high elevated and incorporated to 
the surrounding supplying dryland. 

Early Sinemurian (fig. 6) 

During this episode some changes of the palae6-
geographic and facies environments took place. 
That was expressed by the change of the sedimen
tation regime in some parts of the marine basin 
and by expansion of the ingression. The expansion 
of the ingression was caused by the descending of 
the Moesian Early-Middle Jurassic Platform and 
the Toundzha Fault-Angle Valley. 

The sea overflowed the Shipkovo Step of the Iz
dremets Complex Graben (see also fig. 4), as well 
as the Botevo and the Indzhe Voyvoda Steps of the 
Toundzha Fault-Angle Valley. But while on the 
Shipkovo Step a shallow sublittoral biotope exist
ed, with a sandy and partly pebbly bottom and ag
itated waters, on the Botevo and the Indzhe Voyvo
da Steps the shallow sublittoral biotope was with a 
limy bottom and agitated waters. The thanato
coenoses, represented by brachiopods, bivalves, 
crinoids and belemnites, often as bioclasts, show 
that the depths did not prevail 50 m. In the sedi
mentation regime. existed some changes in conse
quence of the tendency to a lesser activity of the 
supplying dryland. So, on the Kostina Step of the 
Izdremets Graben and on the Yambol, the Botevo 
and the Indzhe Voyvoda Steps of the Toundzha 
Fault-Angle Valley, a limy sedimentation with 
more or less terrigenous component took place. 

It is impressionable that in the south-eastern
most part of the Sevlievo Graben the continental-

13 
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marine terrigenous-cJastic and pelitic sedimenta
tion was replaced by marine sandy and partly peb
bly sedimentation under conditions of shallow 
sublittoral biotope. 

During the studied episode the V eliko Tumovo 
Graben remained higher uplifted and belonged to 
the supplying dryland. 

Late Sinemurian (fig. 7) 

During this episode a considerable expansion of 
the marine ingression occurred on the grabens of 
the Moesian Early-Middle Jurassic Platform, as 
well as on the Toundzha Early-Middle Jurassic 
Fault-Angle Valley. The expansion of the ingres
sion on the Stara Zagora Step of the Toundzha 
Fault-Angle Valley and on the Neshkovtsi Step of 
the Izdremets Early-Middle Jurassic Complex 
Graben (fig. 4) was followed by a terrigenous-clas
tic sedimentation (oligomictic sands and pebbles), 
which took place in the environments of a shallow 
sublittoral biotope with agitated waters. 

In the rest part of the region a shallow sublit
toral biotope existed, with a limy bottom and agi
tated waters. Limy muds with weak admixture of 
fine grained sand were deposited. The thanato
coenoses, represented by crinoids, bivalves, brachi
opods and belemnites, show a shallow sea (the 
depths having not prevailed 50 m). 

Since the sea overflowed the western part of the 
Veliko Turnovo Graben, two sedimentation parts 
formed there - (a) south-western and (b) north
eastern. In the south-western sedimentation part, 
slightly sandy calcareous muds were deposited in 
environments of a shallow sublittoral biotope with 
agitated waters. In the north-eastern sedimenta
tion part, probably in environments of a shallow 
sublittoral biotope too, terrigenous-clastic and pel
itic sediments were deposited. The regimes of the 
clastic and the pelitic sedimentation were in a mul
tiple alternation (for more details see Canynoo et 
at., 1991, p. 14). 

In the eastern part of the Sevlievo Graben the 
sea enlarged and overflowed the whole of the Gra
ben. There, in environments of a shallow sublit-

toral biotope with a limy bottom and agitated wa
ters, a terrigenous-limy sedimentation took place, 
just like the sedimentation in the Kostina and 
Shipkovo Steps of the Izdremets Graben. 

However, in the north-western part of the Sevlie
vo Graben the regime of the continental-marine 
sedimentation continued, owing to the fluctuating 
marine ingression from north-west to south-east. 
Marine terrigenous-clastic sediments and marine 
and continental pelitic sediments were deposited. 
The continental pelitic sediments were notable for 
their enrichment in organic matter. In some plac
es, limited amounts of coal were found. 

In the vicinity of the town of Lovech and at east of 
it, the Sevlievo Graben still stood above the sea. Two 
smalJ continental basins, probably of lake-character 
were formed. Mainly clays and less sands were de
posited (see Canynoo et al., 1991, p. 15). 

Early Pliensbachian (fig. 8) 

During this episode an insignificant enlargement 
of the sea took place. The sea overflowed the most 
uplifted Ambaritsa Step of the Izdremets Complex 
Graben (see also fig. 4). The marine ingression 
slightly invaded also in the eastern part of the Veli
ko Turnovo Graben. 

In the most part of the region the supplying dry
lands showed a considerably lower activity. In con
sequence of this environments of a shallow sublit
toral biotope with a limy bottom and more or less 
agitated waters existed almost everywhere. Slightly 
sandy limy muds were deposited. The thanato
coenoses preserved its character, as compared to 
the Sinemurian ones. They are represented by 
crinoids, brachiopods, bivalves and belemnites, of
ten as bioclasts. This is an indication that the sedi
ments, having contained these fossils, were depos
ited under quite shallow marine conditions. The 
depths having not prevailed 50 m. 

In the region studied two small parts with terrig
enous sedimentation took place. The first one took 
up the north part of the Veliko Turnovo Graben. 
There, under conditions of a shallow sublittoral 

Fig. 5. Lithologic-palaeogeographic sketch of the eastern part of the Central Balkan Mountains during the Hettangian in the 
framework of the existing palaeotectonic conditions 
I - terrigenous-clastic, mainly quartz sediments (Kostina Fm.); 2 - continental-marine terrigenous-clastic and pelitic sediments 
(Bachiishte Fm.); 3- sandy-calcareous muds with bioclasts (Ozirovo Fm.); 4- directions of the main ingression; 5- directions of the 
fluctwlting ingression (alternation of marine and continental sediments); 6- boundary between the Moesian Early-Middle Jurassic 
Platform and the Thracian Massif; 7 - boundaries of the Toundzha Fault-Angle Valley and between the grabens and horsts of the 
Moesian Platform; 8- boundaries between steps (second order blocks) of the Toundzha Fault-Angle Valley and between steps of the 
lzdremets Early-Middle Jurassic Complex Graben; 9- dry land in conditions of denudation 
SZS- Stara Zagora Step of the Toundzha Fault-Angle Valley; BS - Botevo Step of the Toundzha Fault-Angle Valley; YS- Yambol 
Step of the Toundzha Fault-Angle Valley; IVS -lndzhe Voyvoda Step of the Toundzha Fault-Angle Valley; KS - Kostina Step of the 
lzdremets Graben; SS - Shipkovo Step of the lzdremets Graben; NS - Neshkovtsi Step of the Izdremets Graben; AS - Ambaritsa 
Step of the lzdremets Graben 
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biotope, pelitic muds and less oligomictic sands (in 
separate short episodes) were deposited (for more 
details see CanyHoB et al., 1991, p. 16). In the 
north-western part of the studied part of the Sev
lievo Graben the continental-marine sedimenta
tion was replaced by a shallow-marine terrigenous
clastic accumulation. Under conditions of a shal
low sublittoral biotope with a sandy and partly 
pebbly bottom and agitated waters, oligomictic 
sands and less pebbles were deposited. The supply 
of the studied part of the Sevlievo Graben proba
bly came from north-west, were the supplying dry
lands were still quite active. 

In the vicinity of the town of Lovech both small 
continental basins continued to exist, and probably 
in lake environments, clays and partly sands were 
deposited there (see CanyHoo et al., 1991, p. 17). 

Short summarized notes 

Having retraced the first four episodes (the Het
tangian, the Early Sinemurian, the Late Sinemuri
an and the Early Pliensbachian) of the Early Juras
sic development of the studied area, we could pre
cisely outline the beginning and the course of the 
Early Jurassic marine ingression on the grabens of 
the Moesian Early-Middle Jurassic Platform. By 
means of the sea-sound of the Toundzha Fault
Angle Valley, the marine connection between the 
Vardar Ocean and the lowermost subsided frag
ments of the Moesian Platform was realized. 

Initially the marine ingression on the platform 
directed at the west, along the lowermost descend
ed Kostina Step of the lzdremets Graben. Former
ly, CanyHoo et al. (1991, fig. 20) erroneously con
sidered that the ingression advanced from the 
Toundzha Fault-Angle Valley to the north-west, 
along the Sevlievo Graben of the Moesian Plat
form. In reality, the main marine ingression began 
to advance gradually on the Sevlievo Graben only 
since the Early Sinemurian and finished its course 
during the Early Pliensbachian (CanyHoB et at., 
1991, fig. 6).1 

~ 

The Pre-Middle Callovian 
stratigraphic break -
result of emersion, denudation 
and following transgression? -
or result of marine abrasion? 

This smaller or bigger stratigraphic break in the 
Kazanluk and Gabrovo Districts was for the first 
time established and precisely studied by Haqeo, 
(1963, p. 161, figs 9, 10). He aptly named it "Pre
Callovian interruption". Haqeo established that 
the Middle Callovian rocks with sharp boundary 
lie over different Middle Jurassic, Lower Jurassic 
or directly over Upper Triassic sediments. This 
author interpreted the Pre-Callovian interruption 
as a "washout". between the Bathonian and the 
Callovian, or more exactly, between the Bathonian 
and the Middle Callovian. Haqeo considered this 
gap as a result of an emersion followed by denuda
tion. In his opinion, the Middle Callovian sedi
ments were deposited as a result of a marine trans
gression which has followed. We do not dispute 
the facts, established by Haqeo (1963). that proved 
same gaps of different stratigraphic intervals, and 
even we specify some of them. In addition, Haqeo, 
(1963, p. 163) marked that during the Late Bajo
cian and the Early Bathonian there was also an 
emersion, that has been established to the west, in 
the Troyan District. However, for lack of sedi-

1 P. V. Tchoumatchenco considers a bit differently the Early Ju
rassic palaeogeographic environments in the area. He considers 
that the Ambaritsa Step (having been a dryland till the end of the 
Sinemurian (fchoumatchenco, 1993, fig. 3) represented an is
land, which was overflowed by the sea during the Early Pliens
bachian. According to him, besides the comparatively deep-sea 
branch on the Kostina Step to the north of the Ambaritsa Island, 
there existed a second, also comparatively deep-sea branch, to 
the south of the island, which was, probably, the western prolon
gation of the turbidite basin from the Eastern Stara Planina 
Mountains. So the littoral zone, having been directly supplied by 
the Thracian Massif dry land, was situated to the south of the sec
ond south deep-sea branch. 

Mg. 6. Lithologic-palaeogeographic sketch of the eastern part of the Central Balkan Mountains during the Early Sinemurian in the 
fnmework of the existing palaeotectonic conditions 
I -terrigenous-clastic, mainly quartz sediments (Kostina Fm.); 2 - continental-marine terrigenous-clastic and pelitic sediments 
(Ba:biishte Fm.); 3- sandy calcareous muds with bioclasts (Ozirovo Fm.); 4- directions of the main ingression; 5- directions of 

fJuctuating ingression (alternation of marine and continental sediments); 6- boundary between the Moesian Early-Middle 
Jarassic Platform and the Thracian Massif; 7- boundaries of the Toundzha Fault-Angle Valley and between grabens and horsts of 

Moesian Platform; 8- boundaries between steps (second order blocks) of the Toundzha Fault-Angle Valley and between steps of 
lzdremets Early-Middle Jurassic Complex Graben; 9- dryland in conditions of denudation 

SZS - Stara Zagora Step of the Toundzha Fault-Angle Valley; BS - Botevo Step of the Toundzha Fault-Angle Valley; YS - Yambol 
Slep of the Toundzha Fault-Angle Valley; IVS - Indzhe Voyvoda Step of the Toundzha Fault-angle Valley; KS - Kostina Step of the 
b:lkemets Graben; SS - Shipkovo Step of the lzdremets Graben; NS - Neshkovtsi Step of the Izdremets Graben; AS - Ambaritsa 
s.ep of the lzdremets Graben 
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ments, this cannot be proved or refuted in the 
studied area, so we do not discuss it here, though 
Ha'feB (1963) considered this Late Bajocian-Early 
Bathonian emersion to have caused the denuda
tion of the older Middle Jurassic sediments, as well 
as a part or the whole Lower Jurassic sediments in 
the area. 

Ha'feB (1963) established that under the Middle
Upper Callovian limestones (Yavorets Formation) 
in isolated localities, there existed conglomerates 
with limy fragments (probably of Triassic lime
stones) and quartz pebbles and gravel fragments 
with sandy-limy cement. In other places, under the 
micritic limestones there existed limy sandstones 
or sandy, grained limestones. He marked that all 
these locally distributed terrigenous-clastic rocks 
represented lenses, which laterally wedged out and 
upwards mostly transited apparently into the mi
critic sandstones. He considered them as clastic 
sediments, which marked the beginning of the new 
marine transgression during the Middle Callovian. 

The studied area is one of the known several re
gions in Bulgaria, where the most significant strati
graphic breaks in the Lower-Middle Jurassic rock 
succession has been established (figs 2, 3). 

There are two possible approaches to the inter
pretation of these stratigraphic breaks. The first 
one, widely spread in Bulgarian literature (Ha'feB, 
1963; 1985 and many others), explains the men
tioned breaks with an emersion, a denudation and 
a new transgression. The second approach, which 
is followed by Sapunov, considers the Pre-Middle 
Callovian gap as a result of a marine abrasion but 
not of an emersion followed by a denudation. With 
some reserves, Tchoumatchenco follows this sec
ond approach (for more details see below). 

The problem was discussed 13 years ago in a 
wider frame in connection with the finding of the 
first Bathonian continental sediments in North
east Bulgaria (the youngest ones known in Bulgar
ia till now) (qepHSIBCKa, CanyHoo, 1986). Then it 
was outlined that in Bulgaria only one gradual 
marine transgression began since the Hettangian 
and finished during the Callovian. It was locally 

preceded by continental accumulation. Till now 
continental sediments - Hettangian, Sinemurian, 
Pliensbachian, Toarcian, Aalenian, Bajocian and 
Bathonian in age were found. The Jurassic conti
nental rocks are always situated in the very base of 
the Jurassic sections and lie on Triassic or Palaeo
zoic sediments. Till now nobody has found Juras
sic continental sediments, which cover Jurassic 
marine sediments and are overlaid by Jurassic ma
rine sediments in Bulgaria! 

Let us return to the situation in the studied area. 
Nowhere continental sediments over and under 
marine Jurassic sediments have been found in it. 
However, this fact cannot be used as a direct proof 
of a pre-Callovian emersion in such a limited 
space as the studied area is. Another argument, re
futing the existence of a pre-Middle Callovian em
ersion, is the fact that palaeokarst overlaid by the 
sediments of the Middle Callovian-Lower Oxford
ian Yavorets Formation has not been found till 
now in the Triassic carbonate sediments. Never
theless, the most significant arguments against an 
emersion, denudation and a consequent Middle 
Callovian marine transgression are the thanato
coenose compositions in the very base of the Ya
vorets Formation and in the immediately underly
ing rocks, which are in closest chronostratigraphic 
position. While in the studied area the youngest 
basement of the Middle-Upper Callovian very base 
of the Yavorets Formation is represented by Low
er Bajocian argillites of the Etropole Formation, 
westemmore, in the Troyan and Teteven Districts, 
the stratigraphic break is much smaller. 

The Middle-Upper Callovian thanatocoenoses 
in the Gabrovo and Kazanluk Districts and west
emmore, in the Troyan and the Teteven Districts, 
are represented mainly by ammonites. Suborder 
Ammonitina is in a greater amount than Phyllo
ceratina. Rare belemnites and isolated brachio
pods occur. Such a composition of the Middle
Upper Callovian thanatocoenoses gives ground to 
consider, that the corresponding sediments were 
deposited in a deep sublittoral biotope with a limy 
bottom and strongly agitated waters (having caused 

~ 
Fig. 7. Lithologic-palaeogeographic sketch of the eastern part of the Central Balkan Mountains during the Late Sinemurian in the 
framework of the existing palaeotectonic conditions 
1 - mainly lacustrine silts and pelites; 2 - terrigenous-clastic mainly quartz sediments (Kostina Fm.); 3 - continental-marine 
terrigenous-clastic and pelitic sediments (Bachiishte Fm.); 4 - terrigenous-clastic and pelitic sediments (marine) (Esenitsa Fm.); 5 -
sandy calcareous muds with bioclasts (Ozirovo Fm.); 6- directions of the main ingression; 7- directions of the fluctuating ingression 
(alternation of marine and continental sediments); 8 - boundary between the Moesian Early-Middle Jurassic Platform and the 
Thracian Massif; 9 - boundaries of the Toundzha Fault-Angle Valley and between grabens and horsts of the Moesian Platform; 10-
boundaries between steps (second order blocks) ofthe Toundzha Fault-Angle Valley and between steps of the Izdremets Early-Middle 
Jurassic Complex Graben; 11- dry land in conditions of denudation 
SZS- Stara Zagora Step of the Toundzha Fault-Angle Valley; BS- Botevo Step of the Toundzha Fault-Angle Valley; YS- Yambol 
Step of the Toundzha Fault-Angle Valley; IVS - lndzhe Voyvoda Step of the Toundzha Fault-Angle Valley; KS - Kostina Step of the 
lzdremets Graben; SS - Shiplcovo Step of the Izdremets Graben; NS - Neshlcovtsi Step of the Izdremets Graben; AS - Ambaritsa 
Step of the lzdremets Graben 
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condensations). The depths were ofthe order of 150-
200 m, i.e. under conditions of the open shelf, near to 
the continental edge. 

Hattes (1963, p. 162) was quite right, when he 
considered that the Pre-Middle Callovian inter
ruption was not long, having been most limited (by 
available data) in the Troyan District and especial
ly in the Teteven District. Then he knew that no
where Lower Callovian sediments were deposited 
in the Central Balkanids, but he disposed of data 
to which extent the gap affected the Bathonian sed
iments there. The paper published afterwards by 
Howarth, Stephanov (1965, p. 13 7, 138) submitted 
important data in this respect. In the uppermost 10 
em of the Polaten Formation at the village of Po
laten, Teteven District (now joined to the town of 
Teteven) some Upper Bathonian Oppeliidae of the 
genera Otoxyites (Prohecticoceras) and Oecotra
tustes were found. They are accompanied by be
lemnites and isolated brachiopods. In similar 
stratigraphic position, in the uppermost several 
centimeters of the Polaten Formation at Glozhene 
Village, Teteven District, Oecotraustes (Paro
ecotraustes) glojanensis Stephanov (see Stephanov, 
1966, p.54) was found, described and figured. The 
latter is distributed in theProhecticoceras retrocos
tatum standard ammonite Zone. It corresponds to 
the lower part of the Upper Bathonian. Thus, we 
should consider that the minimum gap in the Cen
tral Balkanids embraced the interval from the mid
dle part of the Late Bathonian to the Early Callov
ian. The character of the Upper Bathonian thana
tocoenosis in the Teteven District shows that the 
corresponding sediments were deposited in the en
vironments of a deep littoral biotope with a limy 
and partly sandy bottom and agitated waters. The 
depths were of the order of 1 00-200 m and corre
sponded to the open shelf. 

Comparing the compositions of the Upper Ba
thonian and the Middle-Upper Callovian thanato
coenosis, we come to the conclusion that they are 
almost identical or quite similar. Hence, we may 
consider that the bathymetric conditions just be
low and above the gap had similar value, and they 
were connected with the open shelf (depths 100-

200m). Even if there was any tendency to a regres
sion at the end of the Late Bathonian or during the 
Early Callovian, it did not lead to an emersion, 
since the sediments, which overlie the gap (and 
were erroneously considered as transgressive 
ones), have no shallow marine character and have 
not related to the shallow sublittoral. Taking into 
consideration the quite bigger stratigraphic breaks 
in the Kazanluk and the Gabrovo Districts (figs 2, 
3), we come to the conclusion, that the marine 
abrasion was much more strongly manifested 
there. That was particularly well expressed in the 
valleys of Gabrovnitsa and Leshnitsa Rivers, where 
all the Jurassic rocks up to the Middle Callovian 
were washed out by the marine abrasion, so that 
the Middle Callovian immediately lie over partly 
eroded Upper Triassic rocks. No doubt, that in the 
Kazanluk and Gabrovo Districts there existed Ear
ly-Middle Jurassic marine sedimentation, just like 
in the Troyan District, where the most complete 
Lower-Middle Jurassic sections in the Central Bal
kanids have been preserved. The strongest argu
ment for such a sedimentation is the presence of 
the comparatively complete Lower-Middle Juras
sic section in the locality Ikischa, Kazanluk Dis
trict, which is situated between the sections along 
Gabrovnitsa and Leshnitsa Rivers, which were 
completely washed out before the Middle Callov
ian. So that one may have a clear view of the enor
mous quantity of Middle and the Lower Jurassic 
sediments, which had been washed out by the 
short-term but very intensive marine abrasion, we 
have to note that the depths of the Lower Jurassic 
and the Middle Jurassic pre-Middle Callovian sed
iments in the most complete sections in the 
Teteven District were of the order of 400-500 m 
(most probably this abrasion existed everywhere 
from the middle part of the Late Bathonian up to 
the Early Callovian; we suppose that during this 
episode nowhere in the Central Balkanids, sedi
mentation took place. 

Some small isolated lenses of terrigenous-clastic 
rocks (conglomerates, sandstones and sandy lime
stones), deposited in the very base of the Yavorets 
Formation, indicate the great energy of the marine 

Fig. 8. Lithologic-palaeogeographic sketch of the eastem part of the Central Balkan Mountains during the Early Pliensbachian in the 
framework of the existing palaeotectonic conditions 
I - mainly lacustrine silts and petites; 2 - terrigenous-clastic mainly quartz sediments (Kostina Fm.); 3 - terrigenous-clastic and 
pelitic sediments (marine) (Esenitsa Fm.); 4 - sandy calcareous muds with bioclasts (Ozirovo Fm.); 5 - directions of the main 
ingression; 6 - boundary between the Moesian Early-Middle Jurassic Platform and the Thracian Massif; 7 - boundaries of the 
Toundzha Fault-Angle Valley and between grabens and horsts of the Moesian J>latform; 8- boundaries between steps (second order 
blocks) of the Toundzha Fault-Angle Valley and between steps of the lzdremets Early-Middle Jurassic Complex Graben; 9- dry land 
in conditions of denudation 
SZS- Stara Zagora Step of the Toundzha Fault-Angle Valley; BS- Botevo Step of the Thundzha Fault-Angle Valley; YS- Yambol 
Step of the Toundzha Fault-Angle Valley; IVS -lndzhe Voyvoda Step of the Toundzha Fault-Angle Valley; KS - Kostina Step of the 
lzdremets Graben; SS - Shipkovo Step of the lzdremets Graben; NS - Neshkovtsi Step of the lzdremets Graben; AS - Ambaritsa 
Step of the lzdremets Graben 
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abrasion, though having been already in the pro
cess of gradual weakening. These terrigenous-clas
tic rocks in the very base of the Yavorets Forma
tion filled in small negative forms in the submarine 
Triassic relief. The abundance of Triassic pebble 
fragments of limestones in the conglomerates indi
cates that the Triassic rocks where also subject to 
the action of the marine abrasion. The new sedi
mentation cycle, connected with the deposition of 
the limestones of the Yavorets Formation, began 
with still active but abating submarine currents. In 
the beginning (during the Middle and the Late 
Callovian) the sedimentation was weak (too 
slow),owing to which the Middle and the Upper 
Callovian ammonite faunas were condensed in a 
thin layer of about I 0-20 em. Only just later, dur
ing the Oxfordian and the Early Kimmeridgian the 
sedimentation rate increased (the thicknesses of 
the separate substages and stages were of the order 
of several meters, and they are not condensed). 
During the Late Kimmeridgian and the Tithonian 
the turbidite currents deposited terrigenous-clastic 
and pelitic sediments of the order of many hun
dreds meters. 

We dispose of one more important proof that 
the considerable stratigraphic break has not been a 
result of emersion, denudation and a new trans
gression. So, in the section at the Sokolski Monas
tery, Gabrovo District, the Middle Kimmeridgian 
Neshkovtsi Formation (designated as well as a pre
flysch) lies immediately on the Lower Sinemurian 
part of the Ozirovo Formation. In this part of the 
studied area the gap embraces a considerable in
terval from the Late Sinemurian to the Early Kim
meridgian. We already noted in the description of 
the section, that in the Neshkovtsi Formation fos
sils were not found. But, important palaeoecologic 
data were received from exclusively abundant am
monite thanatocoenose, found in the valley of Ko
stina River, Ribaritsa Village, Teteven District 
(Sapunov, 1976a; 1977; CanyHOB, 1979 and unpub
lished data). Among the hundreds ammonites 
found (some of them as fragments), 80% belong to 
suborder Ammonitina (predominantly Perisphinc
tidae and much more rarely Haploceratidae), 20% 
are representatives of Lytoceratina and Phyllocer
atina. Lytoceratina emphatically predominate. 
Aptychi are also present in the composition of the 
thanatocoenose. The above cited quantitative rela
tions of the different ammonite groups indicate 
that the Neshkovtsi Formation was deposited in 
comparatively deep-sea environments, connected 
with the uppermost part of the epibathyal (depths 
of the order of 200-300 m). So that, it would be 
ungrounded to interpret the sediments on the up
per part of the continental slope as transgressive 
ones! 

In conclusion, we may note that the Late Batho
nian-Early Callovian gap is indisputably a result of 

22 

a marine abrasion. In the Teteven District it was 
most weakly manifested (probably the middle and 
the upper parts of the Late Bathonian, as well the 
Early Callovian have not been deposited there or 
they have been washed out). In the Troyan District 
the marine abrasion was stronger, owing to which 
the Lower Callovian and the Bathonian were ab
sent. In the Kazanluk and the Gabrovo Districts 
the marine abrasion was most intensively manifest
ed. There, in some of the sections, the Lower Call
ovian, the Bathonian, the upper Bajocian and part 
of the Lower Bajocian sediments are absent. The 
Lower Callovian and all of the older Middle Juras
sic sediments, as well as the Toarcian, the Pliens
bachian and the Upper Sinemurian sediments are 
absent in other sections. In addition, in two of the 
described sections, not only the Lower Callovian 
and the other, older Middle Jurassic sediments, 
but also all the Lower Jurassic rocks are absent. 
Finally, let us mention again the section of the 
Sokolski Monastery, Gabrovo District, where Mid
dle Kimmeridgian rocks, having been deposited on 
the upper part of the epibathyal, over lied the Low
er Sinemurian shallow water limestones, which 
had been deposited in shallow sublittoral environ
ments.1 

Conclusion 

The stratigraphic, geodynamic and palaeogeograph
ic study, having been carried out in the eastern part 
of the Central Balkan Mountains, led to results 
which may be summarized in the following way: 

1. A contribution was made to elucidate the 
chronostratigraphic position of the Kostina For
mation and the lower part of the Ozirovo Forma
tion in the Kazanluk and the Gabrovo Districts. 
Thus, in the sections in the Gabrovo District it was 
biostratigraphically proven, that the lower part of 
the Ozirovo Formation belonged to the Lower 
Sinemurian, and the underlying Kostina Forma
tion was logically referred to the Hettangian. In the 
Kazanluk District (section in the locality Ikischa) 
biostratigraphic proofs were obtained, that the 
lower part of the Ozirovo Formation belonged to 
the Lower Pliensbachian. The underlaying Kostina 
Formation was referred to the Upper Sinemurian. 
The Aalenian Stage in the section in the locality 
Ikischa, Kazanluk District was referred to the up-

1 Tchoumatchenco distinguishes two types of pre-Middle 
Callovian or pre-Middle Kimmeridgian gaps in the area. In the 
places, where Middle Callovian or Middle Kimmeridgian lie 
immediately on Triassic rocks, there existed Hettangian-Early 
Callovian or Hettangian-Early Kimmeridgian emersion. In the 
places, where Middle Callovian or Middle Kimmeridgian lie on 
Middle Jurassic or Lower Jurassic (Lower Bajocian or Lower 
Sinemurian) sediments, the gap was submarine. 



per part of the Ozirovo Formation, but not to the 
Etropole Formation, as it had been done by Haqes 
(1963). 

2. The stratigraphic results obtained about the 
Lower Jurassic gave grounds to refer the sections 
in the Gabrovo District to the Kostina Step of the 
Izdremets Early-Middle Jurassic Complex Gra
ben, and the sections in the Kazanluk District - to 
the Neshkovtsi Step of the same Graben (see 
Sapunov et al., 1996). 

3. It was established that the Kostina Step of the 
Izdremets Graben by its bathymetric position cor
responds to the Yambol Step of the Toundzha 
Fault-Angle Valley, and the Neshkovtsi Step of the 
Izdremets Graben - corresponds to the Stara Zag
ora Step of the Toundzha Fault-Angle Valley. 

4. On the basis of the so outlined geodynamic 
condition, the course of the marine ingression dur
ing the Hettangian, the Early Sinemurian, the Late 
Sinemurian and the Early Pliensbachian was re
traced. The lithofacies conditions in the studied 
area and the adjacent lands were analyzed for each 
of the above-considered episodes. Initially, during 
the Hettangian, the sea overflowed the Kostina 
Step of the Izdremets Graben. After the Sinemuri
an and the early Pliensbachian, the marine ingres
sion gradually covered the other, more uplifted 
steps of the Izdremets Complex Graben. After the 
Hettangian, with some delay, the sea gradually 
overflowed a great part of the Sevlievo Graben and 
the western part of the Veliko Tumovo Graben of 
the Moesian Early-Middle Jurassic Platform. The 
new data about the course of the marine ingression 
refute the previous erroneous idea, as if the 
Toundzha Fault-Angle Valley directly continued 
in the Sevlievo Graben (see CanYJIOB et al., 1991, 
fig. 20). 

5. Another previous erroneous interpretation, 
and namely, that the Middle Jurassic or the Early
Middle Jurassic stratigraphic breaks in the area as 
a result of an emersion followed by denudation 
and Middle Callovian transgression (Haqes, 1963), 
~ also rejected. These more or less significant gaps 
oc.curred in marine conditions, when strong rna
rine currents caused a marine abrasion. In conse
quence of this, the Middle Jurassic sediments, and 
in some places the Lower Jurassic sediments too, 

re partly or totally washed out. Thus, almost ev
erywhere, condensed Middle-Upper Callovian 
sediments occur on more or less washed out Mid
dle and Lower Jurassic sediments or immediately 
over Upper Triassic rocks. In a small part at the 
Sokolski Monastery, deep-sea Middle Kimmerid
gian sediments occur directly on quite shallow 
marine Lower Sinemurian rocks. 
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