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M. H6ali06- AMAWIIUII106Gil 6uocmpamuzpa¢ufl UllbOCKozo Rpyca 6 Ce6epo-3anaouou liollzapuu. A1lb6cu1l 
llpyc a Ceaepo-3anaAJ~oJ!: .bo.rrrapnn a cpaaHeHHH c .npyrHMH l!pycaMH niDKHeMenoaoA cepHH HMeeT orpa.HH'IeH­
Boe pacnpoCTpllHCHHe. 0H CJIOJKeH Mepre!IJIMH C IJpOCJIOJIMH rJIIIHHCTbiX HJBeCTHJIKOB II peJKC DCC'fllHHKOB (Cy­
MepcKaJI CBHTa), a TaKJKe rnayKOHIITOBb!X DCC'fllHHKOB, aneapo!IHTOB H Meprene:li (ManonewTeHCKllJI CBBTa). 
Hpyc npe.n.cTaanea oca.n.KaMH JHa'fHTeJlbHOi!: MOIII,HOCTH, 6e3 nepepwaoa H KO!IJleHcaQHi!: a pa3pe3e. AJlb6CKBe 
nopo.D.bl CO.D.CpJKaT paJH006pa3HYIO MaKpociJayHy, CpeJlH KOTOpOil: npeo6na.n.aiOT aMMOHHTbi. 0DHCaHbl JIBTO· 
nora'feCKIIe H aMMOHIITOBbie nocne.n.oaaTCJlbHOCTH s 15 paJpeJax llpyca. AJlb6cKnA JIPYC paccMaTPHBaeTcs 
a o61.eMe c JOHLI L. ( L.) tardefurcata .no JOHbl S . dtspar. B paccMaTpHaaeMoA o6nacTH oxapaKTCpH30BllHhl 
TpH DOL(bHpyca. YCTaHOBJlCHLI HOB .. IC 4Jat."Tbl .llJlJI aJlb6cKHX aMMOHHTOBbiX DOCJle,[(OBaTeJlbHOCTelt B Ceaepo­
JanaAJ~O it 6o.rrrapHH. 3TO D03BOJ1HJ10 .neTallH3HpoBaTb H .D.ODOffi.HTb JOHaJlbHyiO CXeMY l!pyca, BBe.n.eHBYJO 
Dpe.D.biJlYI.QHJVIH IICCJle,[(OBaTeJUIMII. B HeKOTOpbiX JOHaX, TaM, r,[(e B03MOJI(}[O, Bbi.D.eneHbl II0Jl301lbl. QxapaJ:Te• 
pHJOBaHbi cne.nyiOI.QHe 6HocrpaTHrpa4JH'feCKHe e.nHHHQbi (CIIBJy aaepx): JOHa L. ( L.) tardefurcata c no.D.JO­
HaMH L. ( L.) tenuicostata n L. ( N.) regular is; 30Ha D. mammillatum c no.n.JoHolt P. ( 1.) steinmanni; JOHa 
H. dentatus c no.n.JoHaMH L. lyelli H H. spathi; JOHa E. loricatus c no.l(JOHO:li A. intermedius; JOHa E. lautus; 
JOHa M . ( M.) inflatum c no.n.JoHaMH H. orbignyi, H. varicosum 11 C. auritus; JOHa S. dispar. CAenaHa no­
IIbiTKa KOppenHQHH oJmcaHDblX CAIUJHI~ c YJKe yCTilHOaneHHbtMH a .n:pyrruc perHoHax Cpe.l(II:JCMHOMOpcKoi o6-
naCTH. 

Abstract. The Albian Stage in Northwest Bulgaria is of more restricted occurrence compared to the 
other Lower Cretaceous Stages. It consists of marls interbedded by clayey limestones and by less common 
sandstones (Sumer Formation) and glauconitic sandstones, siltstones and marls (Malo Pdtene Formation). 
The Albian sediments are of considerable thickness without any hiatuses and condensations in the sections. 
The deposits contain diverse macrofaunas dominated by ammonites. This paper describes the ammonite and 
lithological successions in 15 Albian sections. The Albian is considered here to include the L. (L.) tardefur­
cata Zone from its base up to the S. dispar Zone. The three Albian substages are characterized and new 
evidence is reported on the Albian ammonite successions in Northwest Bulgaria. It has made it possible 
to supplement and to further subdivide the zonations proposed by previous authors. Part of the zones where 
possible, have been subdivided into subzones. The following biostratigraphic units are characterized in as­
cending order: L . (L.) tardefurcata Zone with L. (L.) tenuicostata Subzone and L. (N.) regularis Subzone; 
D. mammillatum Zone with P. ( /.) steinmanni Subzone; H . dentatus Zone with L. lye IIi Subzone and H. spa­
thi Subzone; E. loricatus Zone with A. intermedius Subzone; E. lautus Zone; M. ( M .) inflatum Zone with 
H. orbignyi Subzone, H. varicosum Subzone and C. auritus Subzone; S . dispar Zone. An attempt is made to 
correlate them with units already established in other parts of the Mediterranean Region. 

Introduction 

The Albian Stage in Bulgaria is exposed most extensively in the northwe~tern parts of 
this country. Compated to the other Lower Cretaceous Stages in that region, the Albian 
is of quite restricted occurrence. Its sections, however, provide lithological sequences of 
thickness ranging from 100 m to 600 m without inner gaps and condensations. The Al­
bian sediments are lich in ammonite faunas of relatively uniform distribution across the 
sections. These objective conditions attracted the interest of a number of researchers to 
study the stage. The Albian stratigraphy and ammonites in Northwest Bulgaria have been 
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Fig. 1. Sketch-map of Ncrthwest Bulgaria showing position of the Albian localities and sections mentioned 
in the text: 
J-Cuprene; 2-G. Damjanovo; 3 -Kalimanica; 4-Borovci; 5-Zamfirovo; 6-Sumer; 7-Kravo­

der; 8- Vlasatica; 9- DobruSll; 10- Re~ka; 11-M. Pestene; 12- Kutela; 13- Niv_1anin; 14- Virov­
sko; 15- Bukovec; 16- Vraska Cuka; 17- Rakovica; 18- Rabiska Mogila 

the subject of more than 20 papers most of which are now only of historical intcre~t. The 
progress in the concepts of the Albian stratigraphy is briefly presented below. 

To u I a (1881) and 3 JI aT a p c K H (1907), the first authors to study the Lower Cte­
taceous Series in that region, reported Albian ammonite species listed together with Bar­
remian and Hauterivian ammonites without defining the Albian Stage. 

li o H tf e B, KaMe HoB {1932) were the first to prove the Albian on the basis of 
ammonite fauna. 

In a series of papers, e. g. li o H 'i e B, KaMe HoB (1934); li o H q c B (1935) and 
li o H q e B (1955), Boncev referred the sediments studied by him to the Middle Albian. 
That author suggested the presence of a Middle Albian transgression in the region. 

3 ax a pHeBa- K o B a q e B a (1957) established the presence of the three substages 
of the Albian on the basis of abundant and well-documented paleontological material. 
Although it has a number of shortcomings, her study has remained the most comprehen­
sive paleontological treatise of the Albian fossils fauna s in Bulgaria so far. 

Since 1960 a number of authors have published their results gained during an ex­
tensive geological research in Northwest Bulgaria. Part of the wo rk s dealt with the regio­
nal geology with only brief reference to the Albian stratigraphy, e. g. MaHon o B ( 1962) ; 
.HopJJ.aHOB et al. (1962); Bp ·b6JIXHCKH, qy Matfe HKO (1962) and MoHOB, 
11 o B q e B a (1970). Most papers, however, represent specialized stratigraphical and pa­
leontological studies of the Lower Cretaceous with special emphasis on the Albian and are 
important contributions to the Albian stratigraphy, mainly the results of T. Nikolov and 
N. Dimitrova. 
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).lHi\!HTpOlla in lJ,aHKOB etaf.(l960); ,UHMHTpOBa etaf.(\961) ; lJ,aH­
KOU (1963) ; llHK0.10B, XpHc'leB (1965) and Tzankov, Yovtscheva 
(1965) established and characterized the Albian in the central and western parts of north­
we st Bulgaria . 

.n: 11 !\I 11 T p o B a et a!. ( 1961) were the first to introduce an ammonite-based zonation 
of the Albian in Bulgaria without defining any zones, however. U. a H "o B et a!. (1963) 
and b p e C K 0 B C K H, .ll H M I! T p 0 B a ( 1968) have accepted this zonal scheme. 

N i k o 1 o v (1965, 1969) has proposed an ammonite zonation which is very similar 
to the currently adopted zonation of the Mediterranean Regi on. 

The lower boundary of the Albian Stage had been a matter of discussion reflecting 
the different opinions then existing in the stratigraphic practice worldwide. Many authors, 
including ,UMMHTposa et al. (1961); MaHonoB (1962); Hop.LiaHoB d a!. 
(1962); Bpl,6JIHHCKH, l.JyMalfeHKO (1962); L(aHKOB etal.(l963); ,UHMHT­
p o B a (1967); E pecK o B c K 11, ,[( H M H T p o B a (1968) referred the Clanseysian se­
diments to the Albian Stage. N i k o I o v (1965, 1969) and H 11 K on o B, X p 11 c 'l e B 
( 1965) assigned them to the Aptian. These authors placed the lower boundary of the Al­
bian to coincide with the base of the L. ( L.) tardefurcata Zone. In a special paper H H­
K o JJ o B (1970) has systematized the arguments in favour of this scheme. Since 1970 it 
has been adopted by all Bulgarian stratigraphers. 

HHKOJJOB et al. (1972); MOHOB, HMKOJIOB (1991) have proposed and 
defined formal lithostratigraphic units of Albian age. 

Retrospection shows an increased interest in the problems of Albian stratigraphy du­
ring the period 1960-1972. Since 1972 the Albian has been only briefly discussed by H M­
KOJlOB (1980, 1983); HHKonos, PycKoBa (1984) and Nikolov (1987). Som~ 
preliminary results of the present author have also been published (11 BaH o B, 1981). 

The present knowledge of the Albian stratigraphy m Northwest Bulgaria includes the 
following: 

- all outcrops of the stage are regionally studied and formal lithostratigraphic units 
are defined; 

- a subdivision of the Albian into three substages is adopted and the stage bounda­
ries are generally characterized; 

- different ammonite-based zonations are proposed; N i k o I o v's (1965, 1969) zo­
nal scheme is accepted as a standard ammonite zonation; 

- the already defined ammonite zones are not referred to specific sections and /or 
intervals within the sections, the boundaries of the stage and its substages has not been 
drawn in the sections; 

- the paleontological material on which the stratigraphical conclusions were based 
has been collected before 1965 and it had been neither taxonomically revised nor its spe­
cific position in the sections had been reported. 

The ptesent work represents the results gained during the period 1978-1988. Part 
of them, obtained until 1984, have been summarized in the author's Ph. D. Thesis but 
they are not yet published. Since 1984 the study of Albian has been extended on additio­
nal outcrops, too. That bas led to an improved ammonite zonation of the stage. 

The purposes of this investigation were: 
- to further subdivide the ammonite zonation on the base of the present-day know­

ledge of ammonite taxa distribution patterns in the Meditet ranean Region; 
- to specify and characterize the extent and boundaries of the ammonite zones, to 

define their distribution in detail and to correlate the sections between each other; 
- to specify the boundaries of the Albian and its substages in the study atea. 
In order to reach these purposes the lithological and ammonite successions were stu­

died in selected instructive sections. A total of more than 3000 ammonite specimens were 
collected. They are held at the Museum of Paleontology, Sofia University. Collections of 
previous authors have also been used and revised. 

This study has provided some new evidence on the ammonite content and biostratigra-

19 



phy of the Albian Stage in Northwest Bulgaria. The paper presents only the biostratigra­
phic findings. A series of taxonomical articles will follow in which the paleontological ma­
terial will be described. 

Lithostratigraphic units of Albian age in Northwest Bulgaria 

In Northwest Bulgaria the Albian deposits occur as two types cf facies which form the 
basis of the adopted lithostratigraphic scheme. 

Sumer Formation 

This formation was introduced by H H K on o B et a!. (1972, p. 347). It is named after 
the village of Sumer, District of Mihajlovgrad. The type section is located near Sumer, 
along the valley of the Sugavica River and it has not been described until now. In the 
present paper we dc~cribe only that part of the type section which belongs to part of 
the Upper Aptian and to Lower Albian. This fcrmation as originally defined included al­
so sediments which are now considered to represent another unit, the so-called Malo Pe­
stene Formation. 

The Sumer Formation comprises mainly grey to dark grey marls of various carbo­
nate content. Interbeds of grey to dark grey clayey and microcrystalline limestones as 
well as fine grained sandstones and siitstones occur. 

The formation extends in the Fore-Balkan region from the village of Cup1ene as far 
as the valley of the Iskar River. The major outcrops are situated along the river valleys. 
Throughout the study area the formation bas been crosscut by numerous boreholes (M o­
H o B, MoB"' e B a, 1970; N i k o 1 o v, 1987). Its thicknes" ranges from 600 m at the 
outcrops to 1000 m in the borehole sections. 

~ • .. ... 
I> 

• lo 

MAL O PESTENE 
. ~ " .. . ..--: . ----

• 

.. 
FORM />.TION .. • & :s= 

.. $# 

-NE 

~ =-::: .S: == 
. "'· -_-:--=-----

------ - - - - - - _...,:..... 6 . .. K - - - - - -
1apt- - - - .,---. ,. 

.. . 
... _ ,_-

-FORMATION ----------- -~; 
FORMATION _- _ -_- --,_-

:::3:=:J ~ 1- j ~ f _ j ~ jLJUTIBROD 
... . , .. , 

1-=-r: 1~1 1~1 

bfj1 ~ ~2 

FORMAT I ON ~I I~ I I~ I . , . .. . , ' 
I =T=J ~I- I~ I- 1- I-- I~ 1- I·· I · 

Fig. 2. Diagrammatic section through northwest Bulgaria showing relationship of the Albian and underlaying 
formations (after N i k o I o v, 1987, completed): 1- marls interbedded by clayey limestones and by sand­
stones; 2- glauconitic sandstones, siltstones and marls; 3-- marls and mixed deposits; 4- sandstones, silt­
stones and sandy limestones 
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A stability of the lithological features also outside the type area is characteristic of 
the Sumer Formation. The lithology is relatively variable in the eastern part of the area 
and at the lateral junction to the Roman Formation. Eastwards the amount of terrige­
nous component increases and the marls become silty and locally glauconitic. Calcareous 
shales and minor mixed terrigenous-carbonate sediments occur to the east of the Skat 
River. Near the town of Vraca the sandstone interbeds tend to be thicker and more com­
mon in the sections. 

The spatial-temporal relationships between the Sumer Formation and the adjacent 
lithological units are complex. Northwards and nottheastwards the formation passes ra­
pidly into the marls and mixed rocks of the Trambes Formation. To the east of the val­
ley of the Botunja River, the Sumer Foramtion passes laterally into the Malo Pestene 
Formation. In the south and southeast (towards the Iskar Valley and in the Vraca region) 
the transition to the Roman Formation is observed. The Sumer Formation is underlain 
by the Ljutibrod Formation with distinct lithological transition or, where the last-named 
formation is absent, by the Cerepi s Formation. Near the villages of Botunja and Beli Iz­
vcr the Sumer Formation overlies the Cerepi s Formation transgtessively. To the east of 
the valley of the Bctunja River glauconitic sand~tones belonging to the Malo Pestene 
Formation wedge into the Sumer Formation. The former overlies the latter with a distinct 
lithological transition to the east of the Skat River. In the northern part of the Fore­
Balkan near the village of Dobrusa the Sumer Formation is overlain by the Sanadinovo 
Formation (Cenomanian) with a rapid lithological transition. 

The Sumer Formation is of Upper Aptian and Albian age. The sections in the extre­
me west (near Cuprene) and in the northern part of the study atea cover the whole time 
range whereas to the east of the Skat River the formation is entirely of Upper Aptian age. 

Malo Pestene Formation 

The formation was informally referred to as the "Glauconitic Sandstones Scties" by H n­
K on o B (1983, p. 33). The Malo Pestene Sandstones (H B K on o B, 1983, p. 37) and the 
Malo Pe5tene Formation (N i k o 1 o v, 1987, p. 54, fig. 6) were used in the Bulgarian 
lithostratigraphic literature as 'nomen nudum'. MoHo B, H H K on o B (i 1991) re­
introduced the name and defined the formation along with its type section near the vil­
lage of Malo Pt:Stene. The lithological and faunal successions in the type section are des­
cribed in detail below. Until defining the Malo Pestene Formation as a separate unit, the­
se sediments were considered to form part of MoHo s's (1972) 'Marls and Sandstone 
Series' and of the Sumer Formation sensu H Jil K on o s et al. (1972). 

The Malo Pe stene Formation consists of alternating glauconitic sandstones, marls 
and siltstones. The sandstones are fine to coarse grained, cross-bedded at some hori­
zons, highly glauconitic. In some localities glauconite is a rock-forming mineral (its con­
tent reaches up to 60-70%) and the sediments themselves are glauconitites (An e K c He s, 
1958). The marls are grty or beige, mainly silty, more cr less glauconitic. The siltstones 
are relatively uncommon. The sandstones and marls form packets of variable thickness. 
The marls ate more common in the lower and upper parts of the formation, and the sand­
stones in its middle part. 

The Malo Pestene Formation is exposed as a narrow band at the foot of the V~slec 
Hill, to the north of Vraca and near the villages of Malo Pe stene, Nivjanin, Bukovec and 
Tlacene. In the west some wedges of the fot mation reach the villages of Beli Izvor and 
Vlasatica, and the Botunja Valley, near the village of Kravoder. In the east the formation 
was crosscut by boreholes near the village of Bardarski Geren (H n K o n o B, 1983). Its 
thickness ranges from 3 m to 90 m. The small thickness is due to the wedging out of 
the formation. 

On a regional scale, the abundance of coarse-clastic and highly glauconitic deposits in­
creases eastwards and southeastwards. In the section at the village of Virovsko a bed of 
concretionary phosphorite is locally developed. 
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The Malo Pestene Formation is underlain conformably with distinct lithological tran­
sition by thl! Sumer Formation in the central part of the ~tudy area and by the Tdimbd 
Formation in the eastern part. To the west the Malo Pestene Formation passes laterally 
into the Sumer Formation, and to the east and probably to the north the former wedges 
into the Trambes Formation . The upper bGundary of the Malo Pestene Formation is un­
conformable. Tht fo1 mation is overlain transgressivtly by the Upper Cretaceous sediments 
belongi ng to tbe Novacene Formation (Campanian) and the Darmanci Formation (Maast­
I ichtian). 

The whole range of the Malo P estene Formation covers part of the Upper Aptian and 
the Albian only in the type section, however . In all other localities its range is shorter 
due to lateral tran si tion s and to the depth of the post-Albian denudation. 

Description of the principal sections 

The Albian sections are described consecutively from the west to the east and from the 
south to the north. They are more or less incomplete due to the degree of exposure and 
to the intensity of the post-Albian erosional proce sse~ . The Albian sediment s a re of con­
siderable thickness (from I 00 m to 600 m) decreasing to the east. The rich ammonite and 
Gthe1 fo ssil faunas are relatively unifo1mly di stributed across the section s. Condemation s 
and mixed faunas are rare . Such phenomena have been found only at sepa rate level s in 
the central part of the area. They are locally developed over short time intervals. 

The new evidence on the lithological and ammonite successions ha s required some 
redescription of section s previously pubiished by 3 ax a p Me B a - K o B a 'I e B a (1957) 
and l1 BaH o B (1981). The sections at the villagt.s of Kravoder, Malo Pe stene, Buko­
vec and Dobrusa are rede scribed in this paper. The mail' part of the ammonites and bi­
valves were collected and identified by the present author. The cases of u sing and /or 
revising other authors' identifications, e. g. 3 ax a pHeBa- K o B a 'I e B a (1 57), K a JT­

' i e B a - l1 JT He B a (1967) and .ll H 11·1 H T p o B a (1967), are specially noted in the text. 

The Cuprene Section 

The section is locattd on the left bank of the Cuprenska River . It extends from some I ,5 km 
north of the village of Cuprene to its western end. The sediment~ of the Sumer Formation 
a re exposed. The Lower Albian, the Middle Albian and the Upper Albian are established. 
Neithe1 the lowe st part of the Albian nor the Aptian-Albian boundary have been proved. 
The contact between the Sumer Formation and the "Sand stone Series" (packet 7) is in­
di stinct because continuous outcrops are lacking. Similar san d stones in nearby sections 
have been referred to the Aptian by previous authors (U, a 11 K o B ct a!., 1960). That sug­
gests the presence of a tectonic contact. 

"Sandstone Series" (No. 1) (more than 30 m) (probably Apti an) 

7. (more than 30 m) 

Alternation of beige, fine 10 medium grained sandstones and beige to grey siltstone s. Both the sand­
stones and siltstones ;~re thinly bedded and their alternation resembles rhythmic sedimentation. No 
fossils were found . 

----------- no outcrops 40 m probably tectonic contact---------

Sumer Formation (No. 6-1) (232 m) (Albian, in part) 

6. (32 Ill) 
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Marls- grey to dark-grey, thinly bedded with beige spots at so me places. More calcareous and more 
clayey interbeds occur and beds of beige highly silty marls are less common. The marl s are strongly 
cleaved and the fossils recovered from them are poorly preserved. The fossils recorded are: from 28 m 



to 30 m- Hamites (Stoma/zamites) cf. funatus B ron g n 1 art, Kossmatella (Kossmatella) schinde­
wolfi Wiedmann & Die n i; from 10 m to 12 m- K. (K.) cf. muhlenbecki (Fa II o t); from 
4 m to 6 m -H. ( S.) virgulatus B r o n g n i a r t, H. ( S.) subvirgulatus S p a t h, H. ( S.) duplicatus 
Pi c t c t & Cam p i c he, /diohamites turgidus (J. S o we r by), /. turgidus robustus S p a t h, Ani­
soceras sp. indet., K. ( K.) cf. muhlenbecki (Fa II o t), Hy,teroceras cf. orbignyi (Spat h), Puzosia 
provincia/is (Paron a & Bon are 11 i), P. mayoriana (d'O r big n y), Inoceramus concenrricus 
P a r kin son. 

5. (18 Ill) 

Marls -- beige to greenish, thinly bedded, highly silty, containing much mic::t. No fossils were recorded . 

4. (15 m) 

Marls - grey and bcig.::, thinly bedded. At some horizons reunded calcareous concretions occur of 
size up to 30 em. The mrt rls yielded: K. ( K.). cf. muhlenbecki (Fa II o t}, K. ( K.) romano \\' i e d m a n n, 
Jnocemmus a>ncentricus P a r k i n so n. 

3. (110m) 

Alternation of grey to da rk-grey and beige marls. The marls arc thinly bedded or indistinctly bedded 
generally strongly cleaved obliquely to the bedding. Among them at almost equal intervals more cal­
ca reous interbeds occur. The marls are often highly silty and conta in much mica. Quite ra rely beds 
of clayey marls occur. The fossils are sparse, poorly preserved and hardly determinable. This packet 
yielded : from 53 to 56 m- Anahoplites planus gracilis Spath, Hamites ( Hamites) tenuicostatus 
Spath, Inoceramus concentricus Parkinson; from 34 m to 36 m - Protanisoceras (Hetrro­
clinus) nodosum (J. Sow.), P. ( P.) cf. moreanum (B u v 1 g n, e r), P. ( P.) sp. indet. , H. (H.) atte­
nuatus J. Sower by, Inoceramus concentricus P a r k ins on; at 18 m - Douvilleiceras mammil­
latum mammillafllm (S chI o the i m); from 4 m to 6 m- Inoceramus salomoni (d'O r big n y). 

2. (34 m) 

Marls -- grey, indi stinct ly bedded, highly glauconitic at some levels. No fos sils were found. 

I. (23 m) 

Marls - grey to dark-grey, thinly bedded, highly cleaved, with rare more calcareous interbeds. The 
marl s contain scarce, poorly preserved, indeterminable ammonites. 

The G. Damjanovo section 

The section extends from 400 m north of the village of G. Damjanovo along the right 
bank of the Lopusanska Ogosta River to some 300 m south of the village of G . Genovo. 
The lower part of the Sumer Formation is exposed. The Upper Aptian and the Lower 
Albian arc present. Some 80 m of the base of Sumer Formation are not described here 
because only the Albian is th.:: subject of investigation. In the section folds and di sloca­
tions have been found which result in repeating of certain stratigraphic intervals. 

Sumer Formation (No. 4 - I) (106 m) (Upper Aptian, Lower Albian, in part) 

4. (16 m) 

Marls- grey, clayey, dense, thinly bedded . The fossils recorded are: Leymeriella (Neoleymeriella) an­
drussovi G I a s u nov a, L. ( N.) cf. bogdanol'itchi bogdanovitchi G I a s u no v a, L. ( N.) cf. pseudo­
regu!aris pseudoregularis Seitz. Well preserved uncommon aptychuses occur. 

3. (12 m) 

Marls - beige, clayey, indistinctly bedded, altern::tting with spotted grey marls and more calcareous 
interbeds. The rocks yielded: Leymerie/la ( Neoleymerilla) consueta C a s e y, L . (N.) renacensis Seitz. 
L. ( N.) pseudoregularis pseudoregularis S e i t z, L. ( N.) pseudoregularis spinosa Sa v e It e v, L. ( N.) 
diabolus C a s e y, L. ( N.) regularis (B r u g u , e r e) d '0 r b i g n y, L . ( N.) aff. intermedia S p a t h, 
L. ( N.) aff. diabolus C a s e y, Dou villeiceras sp. aff. altemans C a s e y, Puzosia quenstedti (P a r o­
n a & B o n a r e IIi), Prrzosia sp. indet., Anapuzosia sp. mdct. , Ptychoceras sp. indet. 

2. (20 m) 

Marls- grey, dense, interbedded by silty limestones. The marls are not homogenous, dominated by 
clayey interbeds but conta ining more calcerous interbeds, too. The limestones are grey, due to the 
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weathering changing to beige and rust-coloured. They are thinly bedded (the layers arc from 0,3 m 
to 0,5 m thick) and uncommon occurring at each 5 m across the section. The fossils recovered are: 
from 18 m to 20m - L. (N.) pervulata Save J i e v, L. (N.} cf. intermedia intermedia Spath; from 
15 m to 17 m - Eogaudryceras ( Eotetragonites) gainesi (And e r son), Rossalites sp. indet. as well 
as unknown heteromorph ammonites, displaying certa in similarity to genus Metahamites Spath; 
from 12 m to 14 m- Lcymeriella ( Neo/eymerilla) intermedia S p a t h, L. ( N.) sp. indet., Douvillei­
ceras sp. iodet., Puzosia quenstedti (P a r o n a & B o n a r c II i); the lower part of this packet from 
0 to 10 m yielded no fossils. 

1. (58 m) 

Marls - -grey. dense. indistinctly bedded, of various clayey and calcareous component. They are ex­
tremely rich in fossils : from 53 m to 56 m- L. ( L.) rencurelensis J a co b, L. ( N.) bogdal!ol·itclri 
bogdanovitchi G I a s u n o v n. L. ( N.) inter media inter media Spath, L. ( N.) andrusso1•i G I a s u­
no v a, L. ( N.) regularis regularis (B rug u i ere) d'O r big n y, L. ( N.) consueta C a s e y, L. ( N.) 
renace11sis S e i t z, Douvil/eiceras sp. aff. alternans C a s e y, Puzosia quenstedti (P a r o n a & B o­
n a r e IIi), Beudanticeras sp. indet. , Eogaudryceras ( Eogaudryceras) shimizui shimizui Brei s t r of­
f e r, E. (E.) cf. numidum (Coquand); from 47 m to 51 m- L. (N.) consueta Casey, L. (N.) 
pseudoregularis pseudoregularis S e i t z, L. ( N.) pseudoregularis spinosa Sa v e I i e v, L. ( N.) aff. 
pseudoregularis spinosa Save I i e v, L. ( N.) crassa S p a t h, L. ( N.) renacensis S e i t z, L . ( N.) 
pervulata Save I i e v, L. ( N.) bogdanoritchi angustumbilicota G I as uno v a, L. ( N.) sp. aff. dia­
bolus C a s e y, L. ( N.) regularis insu/sa Save I i e v, Puzosia quenstedti (P a ron a & Bon a reI­
I i), Anapuzosia sp., Anapuzosia sp. indet., Beudanticeras sp. indet.; from 43 m to 45 m- L. ( N.) bog'­

danovitchi bogdanovitchi G I a sun ova, L. ( N.) andrussovi G I a s u nov a, L. ( N.) regularis (B r u­
g u i ere) d'O r big n y, L. 1 N.) pseudoregularis pseudoregularis Seitz, L. ( N.) cf. consueta C a­
s e y, L. ( N.) pervulata Save I i e v, L. ( N.) regular is insu/sa Save I i e v, L. ( N.) intermedia inter­
media S p a t h, Eogaudryceras ( Eotetragonites) sp. indet., Puzosia sp. indet., Anagaudryceras sp. indet., 
Phylloceras ( Hypophylloceras) velledae M i c he I in; from 39 m to 42 m- Leymeriella ( Leymeriel­
la) densicostata S p a t h, L. ( L .) rencurelensis J a co b, L. ( N.) disposita Save I i e v, L. ( N.) bog­
danovitchi angustumbilicata G I as uno v a, L. (N.) sp. aff. renacensis Seitz; from 29 m to 34 m 
- L. ( L.) tardefurcata (Ley mer i e) d'O r big n y, L. ( J-.) tenuicostata tenuicostata Save I i e v, 
L. ( L.) tenuicostata ornata Sa v e I i e v, L. ( L.) rencurele11sis J a co b, L. ( L.) densicostata S path, 
L. ( N.) inter media Spat h, L. (N.) disposita Sa v e I i e v, Tetragonites rectangularis rectangular is 
W i e d m a n o, Eogaudryceras ( Eotetragonites) gainesi (A n d e r s o n), E. (E. ) umbilicostriatus Co I­
I i g no n, Puzosia quenstedti (P a ron a & Bon a r e II i), Inoceramus coptensis C a s e y; from 
25 m to 28 m- L. (L.) tardefurcata (Ley mer i e) ·d'O r big n y, L. (L.) densicostata Spath 
Inoceramus coptensis C a s e y; from 15 m to 18 m- L. ( £.) tardefurcata (Ley mer i e) d 'O r big 
n y, L. ( L.) astrica G I a s u nov a, L. ( L.) densicostata S p a t h, L. ( L.) tenuicostata tenuicostata 
Save I i e v; from 0 to 12 m- Phylloceras , Hypophylloceras) vel/edae M i c he I in, Hypacanthop­
lites cf. clavatus (F r i t e 1), Neosi/esites nepos nepos (Do u vi II e), Hypacanthoplites sp. indet. 

The Kalimanica section 

The section extends from some 1,2 km southwest of tlte village in the lower part of the 
Sirokiia Dol ravine to the highest part of the ravine some 1,5 km east of Bistrilica. The 
sediments of the Sumer Formation are exposed. Part of the Lower Albian is present. 
The section of the Sumer Formation is incomplete. Neither underlaying sediments are 
seen nor overlaying sediments are known (Fig. 3). 

Sumer Formation (No. 2- I) (42 m) (Lower Albian, in part) 

2. (14m) 

Marls- grey, dense, with interbeds of clayey limestones. The marls are thinly bedded to indistinctly bed­
ded, clayey or more calcareous. The limestones are made up by thin beds from 10 em to 30 em thick. 
They are grey, slightly silty, beige due to the weathering, and occur across the section at approxima­
tely each 4-5 m. The marls yielded: from 7 m to 14 m - Leymeriel/a ( Leymeriella) tardefurcata 
(Ley m.) d'O r big n y, L. (L.) astrica G I as uno v a; from 0 to 5 m- L. (L.) tarde[urcata (Ley­
m erie) d'O r big n y, L. ( L .) tenuicostata tenuicostata S ll v e I i e v. 

1. (28 m) 

Marls - dark grey, dense, of various clayey component. The clayey marls are dominant and the in­
distinctly bedded more calcareous interbeds are less common. The packet yielded: from 15 m to 25 m 
- Leymeriella ( Leymeriel/a) astrica G I a s u no v a, L. ( L.) tardefurcata (Ley me r i e) d'O r b i g­
n y, L. ( L.) tenuicostata tenuicostata Save I i e v, L. ( L.) tenuicostata ornata S ave I i e v, Phylloce-
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ras ( Hypophyl/oceras) velledae M i c he 1 i n : from 0 to 10 m- l. ( L.) tardefurcata (Ley m e r i e) 
d 'O r big n y, L. (L.) astrica G 1 as uno v a, L. (L.) tenuicostala ornata Save I i e v. 

The Bo rovci section 

The section is found some 1 km east of that village and to the north of the Bftrn;ovec 
Peak. The outcrops extend along the road to the vi llage of Zamfirovo and at the gullies 
on the right side of the road. The sediments of the Sumer Formation are pre sent. They 
a re referred to the lower Albian . The sect ion of the Sumer Formation is incomplete, 
neither the underlaying nor the overlaying sediment s a re seen. 

Sumer Formation (No. 2 - I) (32 m) (Lower Albia n, in part) 

2. ( 16 m) 

Marls- beige to grey, clayey, indistinctly bedded. The fos sils recorded are: Leymeriella (Neo!eymeriella) 
intermedia S p a t h, L. ( N.) bogdanovitchi undo!atocostata K a I c he v a-T I i eva. 

l. (18m) 

Marls- grey, spotted at some places, clayey, thinly bedded. More calcareous interheds are common 
among them. The fossils found are: Leymeriel/a ( Leymerie/la) tardefitrcata (Ley m e r i e) d'O r h i g-
1 y, L. ( L.) astrica G I a s u no v a. 

The Zamfirovo section 

The secti on is found some 200 m northwest of the village along the ravine above the 
artificial lake. The Sumer Formation sediments are exposed. The Upper Aptian (Clansey­
sian) and part of the Lower Albian are present. The outcrops are located along the cent­
ral ravine as well as in the laterally situated gullies. The stratigraphic succession is not 
continuous. The sediments underlaying the Sumer Formation are not seen. The section 
of th is formation is incomplete, the overlaying sediments are not known. 

Sumer Formation (No. 2- I) (62 m) (Upper Aptian - Lower Albian) 

2. (30m) 

Marls- grey to beige, interbedded by clayey limestones. The beige, indi stinctly bedded, clayey marls 
alternate with grey, striped, thinly hedded ma rls, containing uncommon ammonites. The limestones 
are grey, slightly silty, changing to rust-coloured due to the weathering. The laye rs occur in the sec­
tion a t approximately each 8-10 m, their thickness ranging from 0,2 m to 0,4 m. This packet yielded : 
from 21 m to 30 m - Leymerie/la ( Neo/eymeriella) pseudoregularis spinosa Save I i e v, L. ( N.) in­
termedia Spath, L. ( N.) bogdanot•itchi an,l{ustumbi/icata G I as uno v a; fro m II m to 20 m -L. ( N .) 
con suer a C a s e y, L. ( N.) regu!aris regular is (B r u g u i e r c) d '0 r b i g n y, L. ( N.) cf. diabolus 
C il s e y, Ammonnceratites ( Arl{onauticeras) besairiei Co 11 i g non, Douvi!/eicems sp. indct. , Pu­
;:nsia quenstedti (P a ron a & Bon a r c I !1) as well as unknown heteromorph ammonites; from 2 m 
to 10 m - Leymeriel/a (Leymeri!/a) cf. tarde/urcata (Ley mer i e) d'O r big n y, L. ( L.) rencure­
/ensis J a co b; from 0 to 2 m - Epi/eymerie!/a ( Revilites) revi!i (Jacob), Ammonoceratites ( Ar­
gnnauticeras) besuiriei Co IIi g n o n. 

1. (32m) 
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Marls- grey and thinly bedded at the base, becoming upwards more clayey with interbeds of beige 
marls . The fossils recorded are: from 30 m to 33 m- Phy!/oceras ( Hypoplzyl/uceras) vel!edae M i­
c he I i n, Anagaudryceras aurarium (A n de r s o n), L. ( L.) densicoswta S p a t h, L. ( L.) tardefur­
cata (Ley 111 erie) d'O r big n y, L. ( L.) astrica G I a sun ova, Hypacanthop/ites bi/i"ons S a­
ve I i c v; from 25 m to 27 m- L. ( L.) astrica G I as uno v a, L. ( L.) tardefurcata (Ley me r i e) 
d'O r big n y, L. ( L.) tenuicostata tenuicostata Save I i e v; from 22 m to 24 m - L. ( L.) tarde­
Jurcata (L e y mer i e). d"O r big n y, L. ( L.) rencure/msis J acob, L. ( L.) tenuicostata tenuicos­
tata Save I i e v, Rnssalites sp. indet.; from 14 111 to 18 111 - L. (L.} tarde[urcata (Ley 111 e­
rie) d 'O r big n y, L. (L.) astrica G I as uno v a, L. (L. ) cf. rencure/ensis Jacob; from 0 to 
14 m - Acallfhnp/ites sp. indct., Auce//ina caucasica (v. B u c h), A. stukenbergi P a vI ow, A. n{l­
timsis Po 111 p e c k i. 



The Sumer section 

The section is found along the Sugavica valley and extends from the bridge at the centre 
of Sumer to some 2 km south of the village. This section has been designated as a type 
section of the Sumer Formation but it is not yet described. Only the upper part of the 
formation is described below. Information concerning the lower parts is to be found in 
S toy k ova's (1990) work. The Upper Aptian and part of the Lower Albian a re pre sent. 

Sumer Formation (No. 2 - I) (98 m) (Upper Aptian- Lower Albian, in part) 

Marls- grey, den se, alternating with beds of clayey limestones. The ma rls are clayey, thinly or indistinct­
ly bedded. Sli gbtly silty rna rls occur. The limestones are grey and form thin beds thick from 0,2 m 
to 0,4 m. Due to the wea thering they become beige to rust-coloured . The limestones a re relatively 
common occurring at each 7-10 m across the section. The marls at 18 m yielded: Leymeriella ( Ley­
meriella) tardefurcnta (Ley me r i e) d'O r big n y, L. (L.) densicostata Spat h. 

1. (64 m) 

Marls - grey, mostly clayey, indistinctly or thinly bedded. Single beds of grey clayey or slightly silty 
limestones occur, their thickness ranging from 0,1 m to 0,4 m. The marls are highly fossiliferous: 
from 58 m to 62 m - Leymeriefla ( Leymeriel/a) tenuicostata tenuicostnta S a v c lie v, L. ( L .) tar­
defurcata (Ley mer i e) d'O r big n y, L. ( L.) cf. recticostata Savel i c v, L. ( L.) astrica G I a­
sun ova, Rossa/lites sp.; from 52 m to 55 m- L. ( L.) astric;a G I a sun ova, L. ( L.) tarde/ur­
cata (Ley m e r i e) d '0 r b i g n y, L. ( L.) tenuicostata tenuicostata Sa v e I i e v; from 46 m to 48 m 
- Phylloceras ( Hypophyl!oceras) ve!ledae M i c he 1 in, L . ( L.) tarde/urcata (Ley mer i e d'O r­
b i g n y, L. ( L.) astrica G I a sun ova, L. ( L.) cf. tenuicostata tenuicostata S a ve I i e v, Inocera­
mus coptensis C a s e y; from 42 m to 44 m- L. ( L.) tarde/urcata (Ley mer i e) d'O r big n y, 
L. (L.) astrica G I a s un ov a ; from 0 to 42 m- Acallfholwplites trautscholdi (S i m. B a c. & So­
ro kin), Hypacanthoplites e/egans (F rite 1), Eogaudryceras ( Eotetragonites) heterosulcatus (An­
th u I a), Neosilesites nepos nepos (D o u v i II c), N. nepos multi/iiYcatus D i m i t r o v a, Acantho­
lzoplites sp. indet., Cheloniceras ( Epiclzeloniceras) sp. indet., Plzylloceras ( Hypophyl/oceras) l'elledae 
M i c h c I in, Auce/lina aptiensis Pomp e c k i, A . pompeckii P a vI ow, A. caucasica (v. B u c h), 
A. stukenbergi P a vI ow. 

The Kravodcr section 

The section extends from scmc 1 km south of Botun•a along the Botun•a River to reach 
northward the site of Sumaka to the east of Kravoder. That section would be better cal­
led 'section between Botunia and Kravoder' but for convinience a single name is given. 
The sediment s of the Sumer Formation are exposed. The outcrops are found along the 
Botunia valley as well as in the gullies to the east. Th(; Upper Aptian, the Lower Albian 
and the Middle Albian are present. The Sumer Formation is underlain by the limestone s 
of the Cercpis Formation. The boundary is unconformable, abrupt. The basa l beds or 
the Sumer Formation are not here described. The section of the Albian Stage is incom­
plete, the ovu laying sediments are not known. 

Sumer Formation (No. 13) (35 m) (Middle Albian, in part) 
13. (35 m) 

Marls- beige, slightly silty with thin more calca reous interbeds up to 0,3- 0,4 m thick which are 
relatively common in the section. The content of glauconite is very low. The marls ore poor in fo s­
sils. This packet yielded : Hamites (Hamites) ma:dmus J. Sower b y, H. (H.) tenuis J . So w e r by, 
H. (H.) compressus J. Sower b y, H. (H.) cf. gihbosus J . So w c r by, Pu:o,·ia sp . indet. 

- -·--······ ---·-· -----.- - rapid lithological trans ition ---·-·-·-·--· 

Malo Pestene Formation (No. 12- 11) (6,5 m) (Middle Albian, in part) 

12. (4 m) 

Sandstones - beige, fine grained, highly glauconitic, containing numerous nuclei of hoplitids. The ba­
sal bed resembles an "ammonite breccia". The fossils recorded a re: Hoplites danubiensis Pat r u I i u s, 
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H. escragnolensis Spath, Hoplites sp. Anahoplites praecox Spath, A. intermedius Spath, A. evo­
lutus Spath, A. mantelli Spath, A. cf. asiaticus G I a sun ova, A. a/ternans (Woodward), 

Anohoplites sp., Heteroclinus nodosus (J. Sower by). 

11. (2,5 m) 

Sandstones- grey, medium grained, glauconitic. They yielded: H. domtbiensis Pat r u I i us, A. prae­
cox S p a t h, A. sp. 

distinct lithological boundarY--------

Sumer Formation (No. 10- 1) (394 m) (Middle Albian- Upper Albian) 

10. (34 m) 

Marls- beige, silty, slightly glauconitic. Some interbeds are more calcareous. The sediments yielded: 
from 25 m to 34 m- H. delltatus densicostatus S path, H. escragnolensis S p a t h, H. danubiensi! 
pat r u I ius, A. praecox Spath, A. intermedius Spath, A. evolutus Spath, A. mante/li Spath, 
A. cf. a;iaticus G I as uno v a, Anahoplites sp., Pictetia astieriana (d'O r big n y); from 10 m to 
20 m- H. dentatus dentatus (J. Sow e r by), H. dentatus densicostatus Spath, H. spathi B r e i s t r., 
A. praecox, A. evolutus S pat h. 

9. (22 m) 

Marls- beige to grey, clayey, scarcely containing glauconite. At some levels calcareous concretions 
occur of ranging size up to 50 em. The marls yielded a fairly abundant and diverse ammonite fauna: 
from 17 m to 22 m- H. dentatus dentatus (J. Sow e r by), H. delltatus robust us S p a t h, H. devi­
sensis S p at h, H. pseudodeluci Spat h, Douvilleiceras cf. mammillatum aequinodum (Q u e n s t e d t), 
D. scarbosum C a s e y, D. cf. inaequinodum (Que n s t e d t), Protanisoceras ( Protanisoceras) alter­
notuberculatum (B u vi g n i e r), P. ( P.) moreanum (B u vi g n i e r), P. ( P.) sp., from 8 m to 12 m 
- Hoplites sp. indet., Heteroclinus nodosus (J. Sower by), Puzosia sp. indet., Beudanticeras sp. indet. 

8. (44 m) 

Marls- grey to light grey, silty, indistinctly bedded, locally glauconitic. They are extremely rich in 
fossils: from 42 m to 44 m- Pseudosonneratia ( Isohoplites) steinmanni (Jacob), D. mammillatum 
aequinodum (Que n s ted t); from 33 m to 41 m- D. mammillatum aequinodum (Que n s ted t), 
D. mammillatum praecox C a s e y, D. alternans C a s e y, D. leightonense leightonense C a s e y, Pu­
zosia quenstedti (Paron a & Bon a r e IIi), Beudanticeras dupinianum (d'O r big n y), Protanisoceras 
( Protanisoceras) sp.; from 11 m to 17 m- D. mammillatum mammillatum (S chI o the i m), D. cf. 
mammil/atum aequinodum (Que n s ted t), D. cf. /eightonense leightonense C a s e y, Beudanticeras 
newtoni C a s e y, B. arduerumse B rei s t r off e r, B. dupinianum (d'O r b i g n y), B. albense B rei­
s t r off e r, Puzosia quenstedti (P a ron a & B o n a r e IIi), Anapuzosia sp. indet., Kossmatella ( Kos­
smate/la) ventrocincta gignouxi B r e i s t r o f f e r, Anadesmoceras bay/ei (S pat h), Protanisoceras 
( Protanisoceras) vaucherianum (Pi c t e t), P. ( P.) blancheti (Pic t e t & Cam pi c he), Hamites 
(Hamites) hybridus Casey, Phylloceras ( Hypophylloceras) 1·el/edae M i c he I in, Inoceramus sa­
lomoni d'O r big n y; at this horizon abundant unkno\\n anisoccratids are present again; from 5 m 
to 10 m- D. mammillatum aequinodum (Q u e n s ted t), D. cf. scarbosum C a s e y, D. cf. leighto­
nense C a s e y, D. mammillatum praecox Casey, Protanisoceras ( Protanisoceras) sp. indet., Kos­
smate/la (Kossmatella) cf. ventrocincta gignouxi Breis troffer, B. newtoni Casey, Tetragoni­
tes rectangular is rectangu/aris W i e d m a n n, Puzosia quenstedti (P a r o n a & B o n a r e II i). 

7. (8 m) 
Marls- dark grey, clayey, thinly bedded. The fossils recovered are: D. mammi/latum mammillatum 
(S chI o the i m), D. orbignyi Hyatt, Protanisoceras ( Protanisoceras) /ardyi (Pic t e t & Cam­
p i c he), P. ( P.) raulinianum (d'O r big n y), P. ( P.) sp., P. ( Torquistylus) mareranense Co IIi g­
n on, Rossalites sp. indet., Beudanticeras new toni Casey, B. arduenense Brei s troffer, B. cf. 
laevigatum (J. Sower by), Puzosia quenstedti (Par o h a & Bon are IIi), Hamites ( Hamites) aff. 
pseudoattenuatus C a s e y, Si/esitoides escragno/ensis (J a co b), Silesitoides sp., Ammonoceratites 
( Ammonoceratites) mahadeva (S to I i c z k a), Auce/linu sp. 

6. (35m) 

28 

Marls- grey, thickly bedded, indistinctly bedded and dense. They yielded: from 28 m to 32m- D. leigh­
tonense pring/ei C a s e y, B. newtoni C a s e y, P. quenstedti (P a r o n a & B on a r e II i); from 
20 m to 25 m- Douvilleiceras sp. indet., Kossmatella (Kossmatella) agassiziana (Pic t e t), Beudan­
ticeras newtoni Casey, Ammonoceratites ( Ammonoceratites) mahadeva (S to I i c z k a), in this inter­
val unknown anisoceratids with crioceratid coiling appear which are abundant; from 11 m to 15m 
-A. (A.) mahadeva (S to I i c z k a), K. (K.) agassizianu (Pic t e t), P. quenstedti (P a ron a & B o­
n are I u i), Inoceramus salomoni d'O r big n y; from 0 to 10 m- this level yielded only poorly pre-



served smooth or finely ornamented very involute ammonites which presumably belong to genus Ana· 
desmoceras C a s e y. 

S. (26m) 

Marls- grey to dark grey, clayey, slightly silty, indistinctly bedded, alternating with thin beds of clayey 
limestones. The marls are rich in fossils: from 16 m to 26 m- Douvilleiceras sp. indet., Leymeriel/a 
( Neoleymeriel/a) sp. indet.; from 0 to 15 m- Leymeriella ( Neoleymeriella) consueta C a s e y, L. ( N.) 
regularis (B rug u i ere) d'O r big n y, L. r N.) pseudoregularis pseudoregularis Seitz, L. ( N.) 
pseudoregularis spinosa S a v e I i e v, L. ( N.) aff. pseudoregularis spinosa S a v c I i e v, L . ( N.) rena­
censis Sci t z, L. (N.) pervulata Save I i e v. 

4. (18 m) 

Marls - beige to grey, thinly bedded, alternating with more calcareous interbeds. The marls yielded: 
from 3 m to 13 m - L. ( L.) densicostata Spath, L. ( L.) tenuicostata tenuicostata Save I i e v, L. ( L.) 
astrica Glasunova, L.(L.) tardefurcata (Leymerie) d'Orbigny. 

3. (32 m) 

Marls- grey, thinly bedded, alternating with thin beds of grey clayey limestones, which become rust­
coloured due to the weathering. The fossils recovered from the marls are: from 27 m to 30 m- L. ( L.) 
tardefurcata (L e y me r i e) d '0 r b i g n y; from 0 to 20 m- L. ( L.) tardefurcata (Ley me r i e) 
d'O r big n y, L. ( L.) astrica G I a sun ova, Epileymeriella ( Revilites) revili (Jacob), L. ( L.) cf. 
rencurl!lensis J acob, Phylloceras ( Hypophyl/oceras) vel/edae M i c h c I in. 

2. (92 m) 

Marls- grey, thinly bedded, with interbeds of dense clayey limestone up to 0,3 m thick which are re­
latively rare. Both the clayey and calcareous components in the marls are of varying amounts. The 
fossils recorded are: from 82 m to 92 m- L. ( L.) tardefurcata (Ley me r i e) d '0 r b i g n y, L. ( L.) 
astrica Glasunova; from 60 m to 65 m-L.(L.) tardefurcata (Leymerie) d'Orbigny; 
from 0 to 20 m- L. ( L.) tenuicostata tenuicostata S ave I i e v, L. ( L.) tardefurcata (Ley me r i e) 
d'O r big n y, Hypacamhoplites sigmoidalis C a s e y, H. bifrons Save I i e v, Aucellina caucasica 
(v. B u c h), A. pompeckii P a vI o w. 

1. (83 m) 

Marls- grey, thinly bedded. At the base marls and clayey limestones alternate. In the upper part the 
limestones are sparse. This packet yielded: from 71 m to 83 m- L. (L.) tarthfurcata (Ley mer i e) 
d 'O r big n y, L. ( L.) sp. indet., Hypacallfhoplites milletioides Casey, Puzosia cf. quenstedti (P a­
ron a & Bon a r e IIi), Puzosia sp. indet., Pyhlloceras ( Hypophylloceras) vel/edae M i c he I i n, 
Ptychoceras sp. indet., Beudanticeras sp. indet.; from 0 to 70 m- Neosilesites nepos nepos (Do u­
v i II e), N. nepos multifurcatus D i m i t r o v a, N. sp., Aucellina aptiensis Pomp e c k i, A. pompe­
ckii P a vI ow, A. caucasica (v. B u c h), A. stukenbergi P a vI ow; Acamhohoplites trautscholdi 
(S i m., B a c. &So r o kin) figured by M a H o JI o s (1962, Fig. 5, 3) is to be associated with 
this interval. 

The Vlasatica section 

The section exter.ds frcm 1,5 km rotth of the village at the artificial lake to 500 m south­
we~t of the Vlasatica tailway st~tion. The sediments of the Sumtr Formation and the Ma­
lo Pe~tene Fotmation are exposed. In this section wedges of these two formations al­
ternate bt:cause they pas3 into: eacn other in the area. A part of the Uppt;r Aptian, the 
Lower Aloian and a part of the Middle Albian are present. Neither underlaying nor over­
laying the Sumer Formation sediments are seen. 

Sumer Formation (No. 8) (17 m) (Middle Albian, in part) 

8. (17m) 
Marls- beige, clayey, slightly glauconitic, silty at some levels. Hamites ( Hymites) cf. compressus 
J. Sowerby is recorded. 

---------------rapid lithological transition--- ------------

Malo Pe~tene Fomation (No. 7- 6) (8,5 m) (Middle Albian, in part) 
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7. (3,5 m) 

Sandstones- beige to green, more or less glauconitic. They ar<: co;1 rsc grained, quartz lx:aring and 
mo re glaucon itic a t the base. Upwards they become fine grained. the gla uconite is no t uniforml y dist­
ributed. The highest pa n is fa irly rich in fosslis and biodetritu s: Hop/ires danubien sis P ~ t r u I iu s, 
H. dentatus robustus Sp a th, H. denratus densicostallls S p a t h, Hop/ires sp., Ana/wplites praewx 
Spa t h, A. evolutus S path, A. asiaticus G I as uno v a, A. mantelli Spath, A. intermedius 
Spath, A. grimsdalei 0 w c n, A. cf. planus planus (Man t c II), ..-lnalwplitC's sp., l!amites ( Hwuires) 
tenwcosta/1/s S path, Afetahamiles sp., Brancoceras cric:ki S p a t h, Inoceramus concenlrims P a r­
k ins on. 

6. (5 m) 
s~ndstonc :. ·--- b..: igc, medium grained, slightly !;lauconitic. They con ta in n:latiwly poorly pres~:rv~J 
fossils: A. pmecox Spath, A. e11olutus Spath, Hoplites sp. illlh:t. 

Sumc; follnation tNo. 5-3) (more than 100 m) (Lowe r Al':>ian) 

5. (47 m) 
Marls- beige, silty, sligtltly glauconitic, the glauwnitc being rcl a ti v~:ly unii'L1r1111y disributcd . Tile up­
per part of this packet yielded: A. intermedius Spath, A. pmewx Spa t h, A. ero/11/us S p <! t h, 
A. cf. manrelli S path, inoceramus concentricus P a r k i n s 0 n. 

------- - -------- -no outcrops some 35 111 ---- --- -- - - ----- -- -

In the Iowa pa rt of the packet the following fossil s arc r~.:ordcd: Prutanisuceras ( Protani~·oceras) 
hlanclwll· (Pic t. & Camp.), P. ( P.) sp., 1. salomoni d'O r big 11 y. 

- -no outcrops some 88 m 

4. (25 m) 

Marls- grey. silty, indistinctly bedded. Among them, lx:ds of clayey lim~stones and ciay.:y marls et:­
cur albeit rarely. The ammonites are sparse and poorly preserved : Beudanricems new/otti Cas c y, 
Beudanticeras sp. indet., Anadesmoceras sp. indet. 

--------no outcrops some 110 01--------

3. (IR m) 

Marls- beige, clayey, thinly bedded, a lternating at t!ach 3- 4 m with more calcareous interbed s. The 
fossils recovered are: Leymeriella ( Leymeriella) tenuicostata tenuicostaw Sa v c I i c v, L. ( L. ) sp. indct., 
Hypacantoplites cf. trivia/is B rei s t r offer, H. cf. clava/us (F rite 1), H. sp. indet., Puzosia cf. 
quenstedti (Paron a & Bon a r e II i), Ptychoceras sp. indet. 

-----distinct lithological boundary ______ _ 

Malo Pestwe Formation (No. 2) (12 m) (probably Upper Aptian) 

.., (12m) 

Sandstones - fi ne to coarse grained, quartz bearing, glau..:onitic, grey or gn:cn depending on the con­
tent of glauconite. It is uniformly distributed in the fine grained sa nd stones, the coarse gra ined arc 
striped. Single bivalves arc recorded: Aucellina cf. apriensis Po m p c c k i. 

distinct lithologicl bound:.1 ry _ ---- __ _ 

Sumer Formation (No. 1) (16 m) (Uppt.r Aptian, in part) 

I. (16 m) 

Marls - grey, clayey, thinly bedded. The calcareous component varies and more cah.:arcous laytrs al­
so occur. The marls yielded: Acanthohop/ites sp. indet., Eogaudryceras ( Eoretragonites) du.-ulimw11t 
(d'O r big n y), Neosilcsites nepos multifurcatus Dim it r ova, A. aptiensis P <: m p c c k i, .4. pom­
peckii P a v I ow, A. caucasica (v. B u c h) 

The Dobrusa ~ection 

The ,ectiOJ1 is k:cated in the site of the Kasija De l to the cast or Dobnt sa. The SL:Jimi.!nh 
of the Sumer Fcrmation are present. Parts of the Upper Albian and of the Lov,·et Ce­
nomanian are exposed. The sediments underlaying the Sumer Formation are not seen. 

Sanadinovo Formation (No. 2) ( 15 m) (Cenomanian, in part) 
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2 ( 15 m) 

Marls - dark grey to black, clayey, thinly bedded, fissile due to the weathering. These marls alter­
nate with thin beds of lighte r in colour and more calcareous sandy marls. ll a H K o B ct a l. (1969) 
have reported from this packet the following fossils: Puzosia ex. gr. planulata (Sower by), lnoc<'­
i W IIUS crispi Man t c II , /. pictu5 (Sow c r by), Rotalipora reichefi M o r n d, Atwmalina cenomanim 
( B rot z c n) . 
- --- - ·--·------ rapid lithological transition-----

Sumcr Formation (No. I) (23 m) (Upper Albian, in part- probably lower Cenomanian 
in part) 

I. (23 111) 

Marls -light grey, indistinctly bedded, a lternating with thin beds thick from 0,2 111 tu 0,4 m of sil­
ty limestones or <.:alcareous sandstones. The marls are clayey or silty, locally slightly glauconitic. The 
limestones are grey, beige due to the weathe ring and occur at approximately each 4-5 m. Ammo­
nites arc present mainly in the calcareous interbeds and rarely in the marls. The foraminiferal fauna 
has been recovered onlv from the marl beds. The fossils recorded arc*: from 20 m to 23 m- abun­
d c. nt Rotafipora appenit;ica (R c n z) as well as single specimens of Arenobufimina macfadyeni C u s h­
Ill a n, Eggereflina mariae T e n D a 111, Gm·efinefla ammonoides (R e u s s), Marssonella oxycona 
(R cuss), Nodosaria paupcrcula Reuss, Delllalina /egume/1 (R cuss); from 16m to 18 m­
single R . appeninica (R e n z.), E. mariae T c n D a m; from 13 m to 15 m- Stoliczkaia ( Sto!ic::­
kaia) dispar (d'O r big n y), Lechites gaudini (Pic t e t & Campi c he), Pu::osia provincia/is (P a-• 
ron a & Bon are IIi); from 10 m to 12 m- S. ( S .) cf. dispar (d'O r big n y), S. ( S.) notha (See-
1 e y), Marielfa ( Marielfa) miliaris (P i c t e t & C a m p i c he), ldiohamites cf. dorsetensis S p at h, 
Eogaudryceras ( Eogaudryceras) italicum W i c d mann & Die n i, Lepthoplites cf. falcoides S p a t h, 
P. prorincialis (P a r o n a & B o n a r e II i), P. c:omrmmis S p a t h, Lechites sp. indet., Salaziceras 
sp. indet. ; from 6 m to 9 m - S. ( S.) dispar (d'O r big n y), S . ( S.) cf. twtha (See I e y), M. ( M.) 
bergeri bergeri (B ron g n i a r t), Anisoceras pseudoe!egans Pic t e t & Camp i c h e, L. gaudini 
(Pi c t e t & C a m piche), L. morreti Brei s troffer, Hamites ( Stomohamites) subvirgulatus 
S p a t h; from 0 to 2 m - M. ( M.) bergeri bergeri (B ron g n i a r t), M. ( M.) miliaris (P i c t e t & 
Campiche), M . (M.) cf. twbilis (Jukes-Browne), L. gaudini (Pictet&Campiche), 
L. cf. moreti B r e i s t r o f f e r, P. provinirialis (P a ron a & B o n a r e II i). 

The section in the site of Reeka at the village of Vestee 

The section is found to the south of Veslec. lt extends from 250-300 m below the karst 
spring iust m.xt to it. The Swner Formation and the Malo Pe5tene Fo.mation arc pre­
sent. The Upper Aptian and part of the Lower Albian are established. Only the highest 
54 m of the Sumer Formation arc here described. The section of the Albian Stage is in­
complett.. 

DaJ.mand Formation (No. 7) (4 m) (Maastrichtian) 

7. (4 m) 

Medium grained to coarse grained, beige quartz bearing sandstones, containing phosphoritic concretions. 
The sandstones are rust-coloured due to the weathering. No fossils were found. 

transgressive boundarY---------·--------

Malo Pester1e Formation (No. 6- 4) (17 m) (Lowe:r Albian, in part) 

6. (1,5 m) 

Sandstones - fine to medium grained, glauconitic. The glauconite is not uniformly distributed in the 
beds, which look striped because of that. Only indeterminable ammonite fragments were found. 

5. (1,5 m) 

Marls- beige, silty, slightly glauconitic. They contain phosphoritic concret ions albeit rarely. Thi s pa­
cket yielded: Leymeriella ( Leymeriel/a) tenuicostata tenuicostata Save I i e v, L. ( L.) tardefurcata 
(Ley m.) d'O r b., L. (N.) inter media Spath, L. (N.) pseudoregularis S e 1 t z. 

• The foraminifera have been determined by T. Kovatcheva 
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4. (14m) 

Sandstones- fine to coarse grained, quartz bearing, glauconitic. The glauconite is not uniformly dis­
tributed, its content is higher in the coarse gramed sandstones. In some beds the glauconite is do­
minant and rock-forming mineral. The fossils are quite sparse, poorly preserved and indeterminable. 
Rossa/ites sp. indet. is found in the interval from 4 m to 6 m. 

----- ----------- distinct lithological bvundarY-------

Sumer Formation (No. 3 - 1 (54 m) (Upper Aptian, in part) 

3. (34m) 

Marls- grey, clayey, indistinctly bedded. The middle part of the packet (some 20 m) is not exposed. 
No fossils were found . 

2. (2 m) 

Sandstones- fine grained, glauconitic. A poorly preserved fragment was found identif1ed as Hypa­
canthoplites sp. indet. 

1. (18 m) 

Marls- grey, clayey, indistinctly bedded, with interbeds thick from 0,3 m to 0,4 m of clayey lime­
stones which are relatively uncommon in the section. In the middle part of the packet (from 8 m to 
10 m) Hypacantlwplites cf. jacobi (Co II e t) was recorded. 

The Malo Pestene section 

The section extends from some 150 m away of M. Pestene at the iaws of the Padinata 
ravine to some 200 m southwest of the village. The section ha!> been designated as a type 
section of the Malo Pestene Formation (MoHo a, H H K o JJ o a, 1991). The se­
diments of the Sumer F01mation and the Malo Pestene Fotmation are exposed. The Up­
per Aptian (in part), Lower Albian , Middle Albian and Upper Albian are established. The 
Malo Pestene Formation is underlain by the Sumer Formation and is ovnlain by Upper 
Cretaceous sediments. The contact with tLe limestone s of the D1'1rmanci Fotmation is not 
sce.n. 

Malo Pdtene Formation (No. 14- 2) (90 em) (Upper Aptian, in part- Albian) 

14. (12 m) 

Sandstones and siltstones-- beige, indistinctly bedded, slightly glauconitic. The sandstones are medium 
to coarse grained, the terrigenous component being mostly of quartz. No fossils were found. 

13. (10m) 

Marls with two interbeds of calcareous sandstones; the thickness of sandstones ranges from 0,5 m 
to 0,8 m. The marls are beige, sandy-silty. The fossils recorded are : from 8 m to 10 m- Hamites 
( Stonwhamites) sp. indet.; from 0 to 4 m- Anisoceras pseudoelegans Pic t e t & Campi c he, A. cf. 
saussoreanum (Pic t e t), A. aff. campichei Spath, Hamiles ( Stomohamites) venetzianus Pic t c t & 
Cam pic he. 

12. (5,5 m) 
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Sandsones- grey to beige, in some beds green, more or less glauconitic, fine to coarse grained. In 
the upper part of the packet the sandstones are striped and cross-bedded. The fossils are poorly pre­
served and not uniformly distributed. This packet yielded: Anisoceras armatum (J. Sow e r by), A. cam­
pichei Spa t h, A. jacobi Brei s t r., A. subarcuatum Spath, Anisoceras sp., ldiohamites ruber­
culatus (J. Sow.), I. subspiniger Spath, /. cf. rurgidu~ (J. Sow c r by), I. dorserensis Spath, 
Hamites ( Hamites) intermedius J. Sow e r by, H. (H.) sp. indet., H. ( Stomohamites) cf. ibex Spath, 
H. ( S.) sp. indet., Pseudohe/icoceras cf. pseudoelegans S path, P. cf. perelegans S p a t h, Lechites 
cf. gaudini (Pic t e t & Campi c he), Mortoniceras ( Pervinquieria) killiani (Lass wit z), M. (Dei­
radoceras) cf. cunningtoni Spath, Puzosia ( Anapuzosia) provincia/is (P a r. & B o n a r e IIi), Beu­
danriceras beudanti (B ron g n i a r t), K. ( K) romana W i e d m a n n from the upper part; from the 
lower part - Anahoplites sp. aff. aequilosus G I as uno v a, A . planus discoideus Spath, Inocera­
mus concentricus Park. 



11. (8 m) 

Sandstones - green to dark-green and grey, striped, coarse grained, highly glauconitic. The fossils oc­
cur sporadically: from 3 m to 5 m - Anahoplites splendens (Sower by), A. planus planus (Man­
t e I 1), A planus gracilis Sp a th, A. cf. dw•iesi Sp a th, Pseudohelicoceras cf. subcatenatum S path; 
Din:orphoplites niobe S p a th and D. pinax S pat h reported by 3 ax a p HeBa - K o B a 'I e B a 
from this interval have not been correctly indentified. 

10. (2 m) 

Sandstones - · beige to green, fine grained, gla~;conitic. The glauconite is not uniformly distributed in 
the rock. The sandstones arc quite r ich in fossil s: Hoplites dentatus robust us Spath, H. dentatus den­
sicostmus Sp a t h, H. danubiensis P a t r u I i us, H. sp., Anahoplites intermedius Spath, A. man­
telli Spath, A. cf. asiaticus G I as uno v a, A. evolutus Sp a th, A. planus disco ide us S I) at h, 
A. sp., Hamites ( Hamites) allcnuatus J . So we r by. 

9. (7 m) 

Sandstones- grey, fine grained, glauconitic. The glauconite is relatively uniformly distributed. The 
psammitic component is mostly of quartz. The fossils reocrded are: H. dematus dentatus (J. Sower­
b y), A. praecox Spath, A. e1•olutus Spath, Inoceramus concentricus P ark . 

8. (11 m) 

Marls- beige, silty, glauconitic, indistinctly bedded. More calcareous interbeds, occur. The fossils 
recovered are: H. baylei S pat h, H. devisensis S path, H . pseudodeluci S p a t h, H. aff. pseudode­
luci S p a t h, H. dentatus dentatus (J. S o we r by), H. dentatus densicostatus S pat h, Lyel/iceras 
lyelli (d '0 r big n y), L. sp. indct., Brancoceras ( Brancoceras) sen equieri (d'O r big n y), Hamites 
( Hamites ) aff. tenuicostatus Spath, Protanisoceras sp. indet. 

7. (6 m) 

Marls- grey, clayey, slightly Silty, indistinctly bedded. No fossils were found. 

6. (12 m) 

Marls- beige to grey, indistinctly bedded, slightly silty. More calcareous inter bed :> occur, too. This 
packet yielded: from 10 m to 12 m- Douvilleiceras /eightonense pringlei C a s e y, D. cf. clementium 
(d'O r big n y), D. inaequinodum (Que n s ted t), H . pseudodeluci Spath, Pseudosonneratis (/so­
hoplites) sp. indet., Protanisoceras ( Protanisoceras) sp., Beudamiceras cf. newtoni Casey; from 5 m 
to 7 m- Otolwp/ites cf. elegans Spath, Beudanticeras cf. dupinianum (d'O r big n y); from 0 to 
4 m - D. mammillatum mammillatum (S chI o the i m), D. mammilla tum aequinodum (Q u en s t edt), 
D. mammillaJum praecox C a s e y, D. leightonense pring/ei C a s e y, D. cf. scarbosum C a s e y, Pro­
tanisoceras ( Protanisoceras) calltianum Spath, P. ( P.) largyi (Pic t e t & Campi c he), P. ( P.) 
raulinianum (d'O r big n y}, P. ( Heteroclinus) sp., P. (H.) sp. indet., Beudanticeras cf. dupi!!ianum (d'O r­
b i g n y), Inoceramus sp. indet. 

5. (4,5 m) 

Siltstones- grey, glauconitic. The glauconite is relatively uniformly distributed. The fossils recorded 
are: D. mammillatum mammilla tum (S chI o the i m), D. sp. indet., Kossmate!la ( Kossmatella) ven­
trocincta gignouxi Brei s troffer, Inoceramus salomoni (d'O r big n y). 

4. (6 m) 

Marls- beige to grey and green, silty, indistinctly bedded, glauconitic, locally cakareous. They yiel­
ded: Protanisoceras ( Protanisoceras) blancheti (Pic t e t & C a m p i c h e), P. ( P.) vaucheiranum ( Pic­
t e t), Hamites ( Hamites) so. indct., I . salomoni (d'O r big n y) as w<:ll as unknown anisoceratids. 

3. (2,5 m) 

Marls- grey, clayey, indistinctly bedded, slightly silty. Fossils o:cur sporadically: Anadesmoceras te­
nue C a s e y, Anadesmoceras sp. indet. 

2. (3,5 m) 

Marls- slightly silty, glauconitic, indistinctly bedded, in the basal part more glauconitic. At 1 m abo­
ve the base a purely glauconitic bed occurs thick from 0,3 m to 0,4 m. Upwards the glauconite is not 
uniformly distributed and its content progressively decreases. The fossils recorded a re : Pictetia depres­
sa (Pic t e t & Campi c he), P. sp. indct., Rossalites superbus (Co IIi g non), R. sp. indet.; L. tar­
defurcata= Leymeriel/a ( Leymeriella) astrica G I a s uno v a described by 3 ax a pHeBa- K o­
B a 'I e sa (1957, p. 226, pl. 8, fig. 2) is presumably associated with this level; from 0 to l m- Neo-
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si!esites nepos nepos (Do u vi II e), N. nepos multifurcatus Dim i l r ova, N. sp., Hypacantlwplites sp. 
indet., Aucellina spp. 

distinct lithological boundarY--------

Sumer Formation (No. I) (more than 2 m) (Upptr Aptian, in pa1t) 

1. (more than 2 m) 

Marls - grey, clayey. They yielded : Acanthohoplites sp. indet., Ptychoceras sp. indet., Aucellina aptien­
sis P o m p e c k i, Aucellina spp. 

The Nivjanin section 

The section is situated some 2 km south of the village in the right coast of the artifi 
cia! lake. The Malo Pestene Fo1mation is present. The underlaying sediments are net seen. 
The Malo Pestene Formation is overlain by the limestones of the Darmanci Formation­
(Maastrichtian). A part of the Upper Albian is established. 

Malo Pestene Formation (No. 2 -1) (22 m) (U}"Jper Albian, in part) 

2. (8 m) 

Sandstones - green, highly glauconitic, thickly bedded, alternating with beige, silty, glauconitic marls. 
The sandstones yielded: Anisoceras cf. saussoreanum (Pic t e t), A. pseudoe/egans Pic t e t & Cam­
P i c he, Hamites ( Stomohamites) sp. indet. 

1. (14 m) 

Sandstones- green to beige, more or less glauconitic. No fossils were found. 

The section in the site of K utela (between M. Pestene and Bukovec) 

The section is located in the depression 2 km west of Bukovec and 3 km east of M. Fe­
stene. The Albian sediments are exposed in the ravine above tht artificial lake. The Male 
Pestene Formation is present in this section. Neither undt:r!aying no1 overlaying sediments 
are seen. The Middle Albian and the Upper Albian are t:stablished. 

Malo Pestene Formatior: (No. 6- 1) (49 m) (Middle Albian- Upper Albian) 

6. (6 m) 

Sandstones- fine gramed, glauconitic, thickly bedded. The glauconite is not uniformly distributed. 
Anisoceras armatum (J. So we r by) was found. 

----------------no outcrops some 25 m--------------

5. (16m) 

Sandstones- beige, fine grained, indistinctly bedded, alternating with beige silty marls. The sand sto­
nes are dominant, being calcareous at some levels. The content of glauconite is low. The sandstones 
yielded Metaclavites aff. trifidus (S p a t h). 

4. (7 m) 

Sandstones - green, fme grained, glauconitic. Idiohamites cf. tubercula/us (J. So we r by) was recorded· 
----------------no outcrops some 22 m-------

3. (12 m) 

Sandstones - dark green, medium to coarse grained, highly glauconitic. The content of glauconite rea­
ches up to 60% and it gives the aspect of the rock (A JT e K c 11 en, 1958). Some intervals in the sand­
stones are rich in fossils: Hop/ites sp., Anahoplites intermedius Spath, A. evolutus Spath, 
A . praecox Spath, Protanisoceras (Protasnioceras) sp., Hamites ( Hamites) sp. indet. 

2. (3,5 m) 
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Marls - green, slightly silty, glauconitic, thinly bedded. They yielded: Protanisoceros ( Heteroclinus) 
cf. no dosum (J. Sow e r by), P. (H.) flexuosum (d'O r b.), P. ( P.) cf. lwl!eri (Pic t. & Camp.) 



I. (4 m) 

Sandstones- green to grey, fine gra ined, glauconiti<.:, with caka reou s concretions containing fossils. 
The ammonites recorded are : Hoplitcs dentatus dentatus (J . Sower by), H. sp. indet., Analwplites prae­
cux Spat h. 

The section to the northeast of Virovsko 

The section is found at 3 km northea~t of the village along the road to Tlacene. The 
outcrop is situated in the southern slope of the Usoeto Hill and extends in the left road 
cutting. The sediments of the Malo Pestene Formation are present. The Middk Albian 
(in part) is established. Neither underlaying nor overlaying sediments are seen. 

Malo Pestene Formation (No. 4- I) (more than 22 m) (Middle Albian, in part) 

4. (1,5 m) 

Sandstones - green to beige, fine grained, glauconitic. The glauconite is not uniformly distributed in 
the rock. No fossils were found. 

3. (0,5 m) 

Phosphorites - consisting of concretions, which give a conglomerate-like a spect of the bed. The mat­
rix is calcareous-sandy with glauconite. The size of concretions ranges from 1 em to 5 em. Part of 
them represents phosphatized fossils. The ammonites recorded are: Analwplites praecox Spath, A . in­
termedius Spath, A. sp. indet., Hamites {Hamites) sp. indet. 

2. (12 m) 

Sandstones- dark green, medium to coarse grained, highly glauconitic. The glauconite is a rock-for­
ming mineral and its content in the rock is very high. The sandstones contam calcareous concretions 
which yielded: Kossmatel/a {Kossmatella) ventrocincta gignouxi Breis t r off e r, Beudanticeras cf. 
newtoni Casey, B. arduenense Breis troffer, Protanisoceras ( Protanisoceras) sp. indet., Des­
moceras sp. indet. as well as numerous bivalves and gasteropodes. 

----------------no outcrops some 20 m--------

1. (8 m) 

Sandstones - green, fine grained, glauconitic. The glauconite is not uniformly distributed. Poorly pre­
served indeterminable ammonites occur. 

The Bukovec section 

The section is located tc the west of the village, along the Bukovska Bara River and in 
the tight coast of the artificial lake, westward of the Motanova Mogila hilt. The Malo 
Pestene Formation is present. A part of the Upper Albian is established. The sediments 
under"layir,g the Malo Pestene FormatiOn are not exposed. 

Overlaying unit- Novacene Formation (Lower Campanien) 

-------·-------transgressive boundary- ---------

Malo Pestene Formation (No. 14- 1) (67 m) (Upper Albian) 

14. (16m) 

Marls- grey and glauconitic at the base passing upwards into beige, silty and slightly glauconitic marls. 
The fossils recorded are: from 12 m to 14 m- Mortoniceras (Cantabrigites) sp. indet., Hamites ( Sto­
mohamites) charpentieri Pic t e t, Lechites gaudini (Pic t e t & Campi c he), L. aff. moreti Brei­
s t r o f f e r, Scaphites simplex J u k e s- B row n e, Puzosia sp. indet.; from 8 m to 10 m- Sto­
liczkaia blancheti (Pi c t e t & Cam p i c he), S. sp. indet., H. ( S.) cf. duplicatus Pic t e t & Cam­
P i c he, L. gaudini (Pic t e t & Campi c he); from 0 to 2 IT'- Mortoniceras ( Mortoniceras) cf. 
killiani (Las ~ w i t z), M . (Cantabrigites) cantabrigense cantabrigense Spath, M. (C.) cantabri­
gense gracilis S p a t h, M. (C.) subsimplex S p a t h, Hysteroceras orbignyi (Spat h), H. carinatum 
Spath, H. cf. bucklandi (Spat h), Prohysteroceras (Goodhallites) aff. besakatrense Co II o g non, 
P. 1 N.) hugardianum (d '0 r b i g n y), P. ( N.) cf. irregulare S path, Callihoplites cf. leptus leavis S p a t h, 
Eogaudryceras ( Eogaudryceras) sp. indet., Scaphites simplex J u k c s- B row n c, Anisoceras cf. 
saussoreanum (P i c t c t). 
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13. (1,5 m) 

Sandstones- fine grained, grey-green, glauconitic. They are richly fossil iferous: Hysleroceras orbig­
nyi (Spat h), H. bucklandi (Spat h), II. carinatu m Sp a th, P. (C.) cm:doliar.um (Pic t c t), P. (G.) 
besakatrense Co I I i g no n, P. ( Neoharpoceras) hugardianum (d'O r b i g n y), P. ( N.) irregulare 
S path, P. ( N.) sp., M . ( M.) fissicostatum S p a t h, M. ( Deiradoceras) praerostratum (Spat h), 
M. (D.) cunningtoni Spath, M. (C.) cantabrigense Spath, Callihoplites auritus (J. Sower by), 
Anisoceras armatum (J. So we r b \'), A. saussoreanum (Pi c t e t), H . ( S.) l'irgulatus (B ron g n i a r t) 
Pictet&Campiche, H.(S.) subvirgulatus Spath, H.(S.) parkinsoni (Fleming), H.(S.) 
charpentieri Pic t e t, Scaphites sp. indet. 

12 (5,5 m) 

Marls- grey-green, silty, glauconitic, indistinctly bedded. They yielded: H carinatum Spath, H buck" 
Iandi (Spat h), H . sp. indet., P: (G.) cf. cando/ianum (Pi c t e t), P. (G.) goodhalli (J. Sower by), 
P. (N.) hugardianum (d'O r big n y), P. (N.) irregulare Spath, P. (N.) sp., M. (M.) cf. aequatoria­
lis ( Kossmat), H. ( S.) vir!,ulatus (B ron g n i a r t} Pic t e t & Cam piche, H . ( S.) charpentieri 
Pic t e t, H . (H.) cf. intermedius J. Sower by, A. armatum (J. Sower by), A. cf. perarmatum Pi c­
t e t & Campi c he, A. saussoreanum (Pic t e t) . 

J I. (2,5 m) 

Sandstones- green, fine grained, indistinctly bedded, glauconitic. The fossils found are: H . orb(f{nyi 
(S p a t h), H. bucklandi (S p a t h), H. aff. bucklandi (S p a t b), H carina tum S p a t h, H. cf. sym­
metricum (J. Sower by), H. sp., M. (M.) commune Spat b, M. (M.) aff.pricei (Spat h), M. (M.) 
sp., M. (M.) sp. indet., Hamites ( Stomolzamites) virgulatus (B ron g n i a r t) Pic t e t & Campi­
c he, H. ( S.) parkinsoni (FIe min g), Puzosia cf. provincia/is (Paron a & Bon a r e IIi). 

10. (6 m) 

Marls- beige to grey, silty, slightly glauconitic, alternating with thin beds thick up to 30-40 em of 
fine grained beige sandstones. Fossils occur in both the marls and sandstones : A. saussoreanum (Pi c­
t e t), A. armatum (J. Sow e r h y), H. ( S) parkinsoni (FIe m i n g), H . ( S.) virgulatus (B ron g n i a r t) 
Pic t e t & Cam piche, H. (H.) intermedius J. Sow e r b v, Hysteroceras orbignyi (Spa t h), H. buck­
landi (S pat h), M. ( Deiradoceras) praerostratum (S pat h). 

9. (2,5 m) 

Sandstones- grey-green, fine grained, glauconitic. The fossils recorded are: H. carinatum S p a t h, 
H . orbignyi (Spa t h), H. buck Iandi (Spa t h), M . (D.) cf. devonense Spat h. 

8. (4,5 m) 

Marls- beige, slightly glauconitic, silty, with interbeds of sandstone. Fossils occur rarely: A. cf. ar­
matum (J. Sower by), A. perarmatum Pic t e t & Campi c he. 

7. (3,5 m) 

Sandstones- grey-green, fine grained, slightly glauconitic, locally calcareous. The fossils are sparse: 
Anisoceras sp. indet., M. ( M.) inflatum (J. Sower by). 

6. (4 m) 

Marls- beige, thinly bedded, clayey to slightly silty, slightly glauconitic. The marls are richly fossi­
liferous : Hysteroceras orbignyi (Spat h), H. varicosum (J. Sow e r by), H. binum (J. Sower by), 
H. subbinum S p a t h, H. carinatum S p a t h, H. buck Iandi (S p a t h), H. cf. pseudocornutum S p a t h, 
H. aff. symmetricum (J. Sow e r by), H. aff. choffati S path, H. sp., Prohysteroceras cf. pseudolo­
biense Spath, P. (G.) goodhalli (J. Sower by), P. (G.) sp. indet., Diploceras cf. bouchardianum 
(d'O r big n y), Mortoniceras (Mortoniceras) injlatum (J. Sower by), M. (M.) pricei (Spat h), 
M. ( M.) pricei intermedius Spath, M . ( M.) aff. recticostatum (S p a t h), M . ( M.) nanoides W i e d­
m ann & D i e n i, M. ( Deiradoceras) cf. devonense Spa t h, M . 1 D.) cf. albense Spath, Anisoce­
ras subarcuatum Spath, A. ar77161um (J . Sower by), A. cf. perarmatum Pic t e t & Campi c he, 
A. saussoreanum (Pic t e t), ldiohamites spiniger (L. Sower by), I . favrinus (Pic t e t), I . cf sub­
spiniger Spath, Hamites ( Hamites) incurvatus Browne, H. ( Stomohamites) duplicatus Pic t e t & 
Ca. m p i c he, H. ( S.) charpentieri Pic t e t, H. ( S .) parkinsoni (FIe m i n g), H. ( S.) subvirgula­
tus Spath, Puzosia mayoriana (d'O r big n y), P. provincia/is (P a ron a & Bon are IIi), Sca­
phites hugardianus d'O r big n y, S. simplex Jukes-Brown e. 

5. (8,8 m) 

Sandstones - coarse grained, glauconitic, green, fairly rich in glauconite, which is not uniformly dis-
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tributed and forms accumulations in the rock. The fossils are extremely scarce: Prohysteroceras (Good­
hal/ires) goodhalli (J. Sow c r by). 

4. (3,5 m) 

Marls- bctgc, sandy, with gtmconite, which is relatively uniformly distributed; phosphatic concretions 
arc uncommon. The fossi ls recorded are : Anisoceras armatum (J. Sower by), A. aff. armatum (J. So­
we r by), Idiolzamites spiniger (J. S owe r by), I . subspiniger S p a t h, I. sp. indet., Hamites ( Hami­
tes) intermedius J. Sower by, H. ( Stomohamites) venetzianus Pic t e t, H. ( S.) duplicatus Pic­
t e t & Camp i c he, H. 1 S.) virgulatus Pi c t e t & C a m p i c he, H. ( S .) subvirgulatus S path, 
Hysteroceras binum (J . • Sower by), H. subbinum Spath, Prohysteroceras ( Neolrarpoceras) cop­
tense Spath, Mortoniceras ( Mortoniceras) sp. indet. 

3. (1,2 m) 

Sandstones- quartz bearing, hard, highly glauconitic. The glauconite is uniformly distributed in the 
rock. This bed yielded: Anisoceras cf. jacobi Breis t r off c r, Idiohamites turgidus (J. Sower by), 
I. tuberculatus (J. Sower by), I. sp., Hysteroceras orbignyi (Spat h), Puzosia mayoriana (d'O r­
b i g n y), P. sp. 

2. (5 m) 

Marls- beige, sandy, slightly glauconitic. The fossils found are: Idiohamites turgidus (1. Sower by), 
I. cf. spinolosus (J. Sower by), I. sp. aff. androivensis Co IIi g non, Metaclavites cf. compressus 
(P a ron a & Bon a r e II i), Hysteroceras binum (1. S ow c r by), Mortoniceras ( Mortoniceras) sp. 
indet., Prohysteroceras (Goodhallites) sp. indet. 

1. (2,5 m) 

Sandstones- indistinctly bedded, glauconitic. The fossils recorded are: Hysteroceras pseudocornutum 
Spath, M. (Deiradoceras) cf. albense Spath, Anisoceras armatum (J. Sower by), Idiohamites 
sp. indet. 

Substages, ammonite zones and subzones 
in the Albian Stage in Norhtwest Bulgaria 

Current subdivision into substages and zonation 

As it is now accepted worldwide, the Albian Stage is divided into three substages- Low­
er Albian, Middle Albian and Upper Albian. The detailed zonations proposed by Spath 
(1923, 1941), B r cis troffer (1947) and Casey (1961) serve as a basis of the mo­
dem zonal subdivisions of the Albian. These zonal schemes have been introduced in Western 
Europe (Anglo- Paris Basin). Since 1970 new and revising investigations have been car­
ried out concerning the Albian biostratigraphy in England, France, Poland, Switzerland, 
Austria, Romania and the Soviet Union. The rtsults gai11ed by 0 we. n (1971, 1975, 
1988); CaBenheB (1974, 1976, 1981); Kennedy, Hancock (19/8); Destom­
bes (l979);LJ:py~&U, rop6aT'lliK (1979)and Amedro (1980)aretobesbown 
up. N i k o I o v (1987) made a.1 attempt to introduce equalized criteria of tht Albian zo­
nation in the whole of the Mediterranean Region. In spite of the e_vident efforts to create 
an equalized widely usable biostratigraphic subdivisions, the differences between the zo­
nations are inevitable. It is easily explicable with the obiective corditions and the speci­
fic cbaracte1 s of the ammonite succesions in each region. The current zonations of the 
Albian Stage in the Mediterranean Region arc highly detailed., the units are clearly and 
precisely defined. 

Following the practice worldwide, in Bulgaria the triple subdivision of the Albian Sta­
ge is used. The term "Vraconian" has been employed only by T zan k o v, Yo v t s c he­
va (1965) without determining a rank of substage. 

:SoH 'I e B (1935) was the first to intwduce a zonation of the Albian in Bulgaria. 
<: T pam H M n p o B, C To H HoB a (1958) divided the Upper Albian Substage in the re­
giOn of Nikopol into two zones- M. injlatum and S. dispar, without defining them, bow­
ever. .l1: H M u T p o B a et al. (1961) proposed a first zonation to cover the whole of 
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F1g. 4. Development in the concepts of the Albian zonation in Bulgaria 

the Albian. Later that subdivision was modified by '6 pecK o B c K H, .1J. H M H T p on a 
(1968). 

T. Nikolov reported at the Lyon Colloquium a new zonal subdivision of the Albian 
in Bulgaria (N i k o l o v, 1965) which is more detailed and enables cotrelation with other 
regions in the world. It is essentially the same as the currently adopted standard ammo­
nite zonation of the Mediterranean Region. The development in tht conceptions and know­
ledge of the Btugarian authors about Albian zonation is shown in Fig. 4. 

The zonal schemes proposed in Bulgaria so far are not highly detailed although they 
are u sable. Neither the criteria to indicate the boundaries, nor the characterization of 
ammonite zones are clearly and completely defined in them. 

N i k o I o v's (1965, 1969) zonation underlies the subdivision adopted in tht present 
work. The former has already been partly completed by tl>i s author (11 BaH o s, 1981). 
Now, based on revising and new investigations of the ammonite successions, the zonation 
of the Albian Stage in Northwest Bulgaria has been detailed. Besides, the modern achie­
vements and trend s in the Albian zonal stratigraphy of the Mediterranean Region have 
been taken into account. The characteristic features of both the taxonomic cuntent and 
character of the ammonite succes :.ions determine the degree of subdivision in detail, as 
well as the peculiarity of the zonation in Northwest Bulgaria. Several kinds of biostra­
tigraphic units have been used- Opel-zones, Range-zones, Concurrent-Range-zones and 
Interval-zones. 

The lower boundary of the Albian Stage in the study area 

The Albian in Northwest Bulgaria follows directly upon the Aptian. There is no litholo­
gical differences between the sediments of these two stages across the boundary inter­
val. Both the Upper Aptiar. ar:d Lower Albian consi st of thick deposits forming litholo­
gical continuity without hiatuse s and condensations. The lower boundary of the Albian 
ha~ been established in the sections at G. Damianovo, Zamfirovo, Sumer, Kravoder, Vla­
satica and M. Pestene and in the site of Recka. Thi s boundary coincides with the ba se 
of the L. ( L.) tarde.fitrcata Zone. Its specific position in the stctions is shown in Fig. 3 
as well as in the definition of la ~ t-named zone. The Uppe1 Apti an and Lower Albian sc-
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diments yielded fairly abundant and diverse ammonites. It facilitates drawing the bounda­
ry in the. sections. The lower boundary of the Albian Stage is defined by the following 
biostratigraphic criteria : the disappearance of the species of Acanthohoplites, Chelonice­
ras ( Epiche/oniceras), Eodouvillciccras and Neosilesites; the appearance and the abundant 
ptesence of Leymeriel/a; the significant change in species belonging to Hypacanthoplites 
(H. mi//etioides is amongst the characteristic Lower Albian species). 

Hypacanthoplites, Eogaudryceras, Ptychoceras and Phy/loceras ( Hypophyl/ocerc.s) ran­
ge from the Aptian into the Lowe. r Albian with restricted number of species. In Bulgaria 
no species of Proleymerilla and Famlzamia have yet bten found. Those of Anadesmoceras 
appear quite later. 

The Lower Albian Substage 

Compared to the other two substages, the Lowe.r Albian is of most widerspread occunen­
ce. In th~:; western parts of the area it has been established in the region of Belogradcik 
at Vraska Cuka (U. U auK o B, 1963) and along the valky of Cuprenska River. To the 
east of the Lopu sanska Ogosta Rivtr the Lowet Albian is largely exposed. In that re­
gion, it consists of marls of various clayey and calcareous components. The marls are 
often silty, sometimes slightly glauconitic, alternating with thin beds of clayey limestones, 
sand~tones and jor siltstones (the Sumer Formation). 

At the foot of the V e.slec Hill near Veslec and Malo Pe stene the Lower Albian com­
prises fine to coarse, grained glauconitic sanustones, siltstones and marls. The marls are 
often silty and molt or less glauconitic (the Malo Pdtene Founation). The thickness of 
the substage in the area studied ranges from 20 m to 270 m. 

The Lower Albian sediments are rich in ammonitts dominated by the characteristic 
genera Leymeriella, Hypacanthoplites, Douvil/eiceras and Protanisoceras. A few specimens 
of Epi/eymeriel/a ( Revilites), Anadesmocerus, Rossalites, Si/esitoides and Pseudosonneratia 
( lsohoplites) have been found. Some. genet a range also lower into the Uppe1 Aptian or 
higher into the Middle Albian. 

The absence of the distinctive Lower Albian species of Farnhamia, Prdeymeriella, Bel­
lidiscus, Vnigriceras, Cleoniceras, Sonneratia, Pseudosonneratia ( Pseudosonneratia) and 
Protohoplites in Bulgaria restricts the possibilities to subdivide the substage into zones 
and subzones in greater detail. 

Leymeriella ( Leymeriella) tardefurcata Zone 

Nomen c 1 at u r e. Leymerie/la (Leymeriella) tardefurcata (Ley mer i e) d'O r big­
n y, 1841 is tre zonal index. The species range is restricted only in the lower parts of the 
zone. 

The zone was introduced by Jacob (1907). In Bulgaria it was proposed by ):( M M H T­

p o B a et al. (1961). 
S t rat i graph y. The zone coincides with the Leymeriella Range-Zone. The lower 

boundaty has already bee11 dt..fined as lower boundary of the Albian Stage. In Bulgaria Epi­
leymeriella, Puzosia, Beudanticeras, Tetragonites, Anagaudryceras and Rossdites appear 
at the, base of the zone, and Douvilleiceras, Anadesmoceras, as well as unknown anisoce­
ratids in its upper part. The latest species of Hypacanthoplites and Eogaudryceras ( Eotet­
ragonites) have been recvrded within the zone. 

Analysis of the ammo.1ite sequences in some sections pe1 mits to divide the zone into 
two subzones- L. (L.) tenuicostatc Subzone and L. ( N. ,I reguluris Subzone. The bulk of 
the distinctive faunal elements of these two subzonal ammonite associations a.e mutually 
incompatible. The zonal association is composed of the subzonal associations. 

D i s t rib uti 1 n in t h ~:; are a. The zone i ~ established in the section at G. Da­
mianovo (No. 1 -from 15 m to 58 m; No. 2-4); section Kalimanica (No. 1-2); sec­
tion Borovci (No. 1-2); section Zamfirovo (No. I- from 14 m to 32 m; No. 2); sec-
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tion Sumer (No. I -from 42 m to 64 m; No. 2); section Kravoder (No. 1 -from 71 m 
to 83 m; No. 2-5; No. 6- from 0 to 10 m); section Vlasatica (No. 3) ; section Rccka 
(No. 4-5); section M. Pdtene (No. 2- from 1 m to 2,5 m; No. 3). The zone was in­
dicated at v ra ska Cuka (IJ, . ll, a H K 0 B, 1963). 

Co r r e 1 at i on. The zone is well correlated with the same unit in England, France, 
West Germany, Austria, Romania, the southetn parts of the Soviet Union, Mangyschlak, 
Turkmenia and Iran. In Bulgaria the genera Farnhamia and Proleymeriella do not occur, 
the species H. millctioides C a s e y coexists with Leymeriella. These circumstances do not 
enabk to define equivalent units to the F. farnht,mensis Subzone and H. milletioides Sub­
zone known from England, as well as to the P. schrameni Subzone from West Germany 
and Northern Caucasus. Further finding of new evidence is needed to elucidate this prot­
lem which is here not considered to be completely solved. 

Leymeriella ( Leymeriella) tenuicostata Sub z on c 

Nomen c 1 at u r e. Leymeriella ( Leymeriella) tenuicostata Save 1 i c v, 1973 is the 
index fossil. This species is proposed here for the first time in order to avoiding bomo­
n;my with the zone. Thi ~ unit has already been defined in su~.;h extent as "L. ( L.) tarde­
furcata Zone" or "L. ( L. ) tardefurcata Subzone". In Bulgaria the subzone is introduced 
in the present paper. 

S t rat i graph y. The lower boundary of the subzcne has a) ready been characte­
rized as lower boundary of the Albian. The subzone is defined on the base of tht Concur­
rent-Range-Zones of the following species of Leymeriella ( Leymeriella): L. ( L.) tardefur­
cata (Ley mer i e) d'Or big n y, L. ( L.) tenuicostata tenuicostata Save I i e v, L . ( L.) 
tenuicostata ornata Save 1 i e v, L. ( L.) densicostata Spath, L. ( L.) astrica G 1 as u­
no v a and L. ( L.) recticostata Save 1 i e v. The subzone coincides with the abundant 
pre~ence of Leymerilla ( Leymeriel/a), only the species L. ( L.) rencurelensis Jacob ran­
ging higher into the overlaying subzone. Epileymeriella ( Revilites) revili (Jacob) and 
Hypacantlzoplites milletioides Casey are confined to this unit. In the upper part of the 
subzone the first species cf Leymeriel/a (Neoleymerilla) appear. These are species belonging 
to the L. (N.) intermedio Spath group which represents the phylogenetic transition bet­
ween the two genera. Some of them have a restricted range and di!>appear at the top of 
the subzone; others, as for imtance, L. ( N.) intermedia intermedia Spath and L. ( N.) 
bogdanovitchi angustumbilicata G las u n 0 v a, range higher into the following L. ( N .) 
regularis Subzone. Together with the characteristic ammonites of the L. ( L.) tenuicostata 
Subzone mentioned above, single species of Puzosia, Anapuzosia, Eogaudryceras, Anagau­
dryceras, Tetragonites, Ammonoceratites, Rossalites, Ptychoceras and Phy/loceras ( Hypo­
phylloceras) also occur but they are longer ranging forms. 

D i s t rib uti on in t be are a. The subzone is established in the section at G. Da­
mjanovo (No. 1 -from 15 m to 42 m); stction Kalimanica (No. 1-2); section Borovci 
(No. I); section Zamfirovo (No. 1 -from 14 m to 32 m; No. 2- from 2 m to 10 m); 
section Sumer (No. 1 -from 42 m to 64 m; No. 2); section Kravoder (No. 1 -from 
71 m to 83 m; No. 2--4); section Vlasatica (No. 3) ; section Recka (No. 4 and No. 5-
in part); section M. Pestene (No. 2- from I m to 2,5 m). The presence of the unit was 
also indicated at Vraska Cuka (ll,. U: a H K c n, 1963). 

Cor r e 1 at ion. The subzone is correlated with the L. tardefurcata Zone or Sub­
zone in West Germany, Romania, the southtrn parts of the Soviet Union, Mangyschlak 
and Tu rkmenia. The H. milletioides, L. acz:ticostata and L. ( N.) regularis Subzones in 
England, France and West Germany are equated to parts of the L. ( L.) tenuicostata Sub­
zone in Bulgaria. 

Leymeriella ( Neoleymerilla) regularis Subzone 

No men cIa t u r e. Leymeriella ( Neo/eymerilla) regularis (B rug u i e r e) d'O r big­
n y, 1841 is the subzonal index. This unit was introduced by S to II e y (1908) in Ger-
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many as 'Hoplites regularis and Belemnites strombecki Zone'. In Bulgaria the subzone is 
proposed in the present paper. 

S t rat i g rap h y. The lower boundary is taken to coincide with the disappearance 
of L. ( L.) tardefurcata (Ley mer i e) d'O r big n y, L. ( L.) tenuicostata Save I i e v, 
L. ( L.) astrica G I a sun ova and L. ( N.) disposita Save I i e v and the appearance 
of the characteristic species of Leymerie/la ( Neo/eymeriella), e. g. L. ( N.) consueta C a s e y, 
L. ( N.) regularis (B rug u i ere) d'O r big n y and L. ( N .) pseudoregularis Seitz. 
The subzone coincides with the abundant occurrence of species of Leymeriel/a ( Neoleyme­
riel/a). It is also defined by the coexistence of L. ( N.) regu/aris (B rug u i ere) d'O r­
bigny, L.(N.) renacensis Seitz, L.(N.) pervulata Saveliev, L.(N.) consueta 
Casey, L. ( N .) pseudorcgularis S l.. it z, L. (N.) intermedia Spath, L. ( N.) bogda­
novitchi G 1 as., L. (N.) andrussovi G I as., etc. First species of Douvi/lciceras, Anades­
moccras, as well as unknown heteromorph ammonite..~ appear within this unit. Single re­
presentatives of Puzosia, Eogaudryceras ( Eotetragonites), Anagaudryceras, Tetragonites and 
Phylloceras ( Hypophy/loceras) also occur. They are r ot characteristic of the subzone but 
complete the ammonite association. , 

D i s t r i b u t i o n i n t h e a r e a. Section G. Damianovo (No. 1 -from 43 m to 
58 m; No. 2-4); section Borovci (No. 2); section Zamfirovo (No. 2- from 11 m to 30 m); 
section Kravoder (No. 5 and No. 6- frcm 0 to 10 m); section Recka (No. 4- in part); 
section M. Pe stene (probably No. 3) . 

Co r reI at i on. The subzone is well corrdated with the same unit in England, Fran­
ce, West Germany, Austria, the southern parts of the Soviet Union, Mangyschlak and 
Turkmenia. It has also been denoted in Iran. In some regions of Western Europe (Eng­
land, France, Switzerland), as well as in Georgia the condensation of sediments does not 
permit distinguishing this subzone from the underlaying subzone and/or the overlaying 
D. nu.mmillatum Zone. 

Douvil!eiceras mammillatum Zone 

Nomen cIa t u r e. Douvilleiceras mammitlatum (S c h loth e i m, 1813) is the index 
ammonite. The zone was introduced in 1875 by Barrois (P. Des tomb e s et J.-P. Des­
tombes, 1965). CaBeJiheB (1974) and later Destombes (1979) and Owen 
(1988) have taised its rank in superzone. In Bulgaria the zone has been proposed by N i­
kolov (1965). 

S t rat i g r a ph y. The lowtr boundary of the zone is taken to coincide with the 
total disappearance of Leymerie/la and Eogaudryc~ras ( Eotetragonites) and the abundant 
presence of Douvil!eiceras, Protanisoceras, Beudanticeras and Kossmatella. The zone cor­
responds to the Douvilleiceras and Protanisoceras Acme-Zones. In the lower part Hamites 
(Hamites) and Kossmatella appear, and in the upper part- Otohop/ites, Pseudosonnera­
tia ( lsohoplites) and Heteroclinus. The species of Si/esitoides ate confined to the unit. Ros­
salites disappeares within the zone. 

The zonal ammonite association comists of D. mammillatum mammillatum (S chI o­
t he i m), D. mammillatum praecox Casey, D. orbignyi Hyatt, D. alternans Casey, 
D. leightonense leightonense Casey, Pseudosonneratia ( Isolwplites) steinmanni ( J a­
co b), Hamites ( Hamites) hybridus Casey, Protanisoceras ( Protanisoceras) raulinia­
num (d'Orbigny), P.(P.) /ardyi (Pictet&Campiche), P.(P.) vaucherianum 
(Pi c t e t), P. ( P.) blancheti (P i c t e t & C amp i c he), Protanisdteras ( Torquistylus) 
mareranense Co 11 i g non, Beudanticeras newtoni C a s e y, B. arduenense Breis t­
roffer, Otohoplites elegans (Spat h) and Silesitoides escragno/ensis (Jacob). 

The ammonite fauna recorded is completed by species of Puzosia, Kossmatella, Ana­
desmoceras, Tetragonites, Rossalites, Ammonoceratites, as well as by unknown heteromor­
phic ammonites. 

In Bulgaria no species of Sonneratia , Pseudosonneratia ( Pseudosonneratia), Protohop­
lites, Cleoniceras and Tegoceras have been recorded. Those of Otohoplites and Pseu-
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dosonneratia ( l sohop/ites) are extremely spar5.e. As it is well known, the detailed biostra­
tigraphic subdivisions of this stratigraphic interval in We stern Europe and the Soviet 
Union (Mangyscblak) are based on vertical ranges of species belonging to these genera. 
These spicies are used as index fossils or defining elements of the zones and subzones 
(CaB e J1 he s, 1974, 1981; Des tomb e s, 1979 ; 0 wen, 1988). The absence of hop­
litide s from the lower and middle parts, as well as the scarce specimens found in the up­
per part have made it practically impossible to dividt- the whole of the zone. ln the highest 
part only, the Pseudosonneratia ( Jsohoplites) steinmanni Subzone ha s been recognized. In 
this paper, 0 wen 's (1988) arguments are adopted, who reasonably assigned this sub­
zone to tt.e Lower Albian . 

D i s t r i but i on i n the a r ea. Section Cuprene (No. 3 -from 0 to 18 m); 
~ection Kravoder (No. 6- from 11 m to 35 m ; No. 7-8): section Vlasatica (No. 4 and 
No . 5 -lower pa rt); section M. Pestene (No. 4-6); sectio n Virovsko (p robably No. 2). 

Co r reI at i o n. The zone cor relates with the same unit in Western Europe (England, 
France, etc.), the southern part s of the Soviet Union (Crimea, Caucasu s), Transcaspia and 
Turkmenia. In Mangyschlak the zone is correlated with the Cleoniceras mangyschlakense 
Superzone. 

Pseudosonneratia ( Isohoplites) steinmanni Sub z o n e 

Nomen c 1 a t u r e. Pseudosonneratia ( Isohoplites) steinmanni (Jacob, J 907) is the 
~ubzonal index. Spath (1923) defined it as 'D. inaequinodum Subzone' . Casey (1961) 
proposed H. ( / .) eodentatus as an index fossil. 0 wen (1988) established that Casey' s 
species is indistinguishable from P. ( /.) steimanni, the latter being previously founded. 
In Bulgaria the subzone is first proposed in the present work. 

S t rat i graph y. The lower boundary of the subzone is taken to coincide with 
the d isappea rance of D. mammil/atum mammillatum (S chI o t h c i m), D. alteman s C a­
s e y, P. ( P.) cantianwn Sp at h and P. ( P.) raulinianum (d 'O r big n y) and the appea­
rance of Pseudosonneratia ( Jsohoplites) and D. inaequinodum (Que n s t c d t). The sub­
zone corresponds to the P seudosonneratia ( Jsohoplites) Range- Zone. Douvilleicera s and 
Protanisoceras are repre sented by restricted number of species within the subzone. P. ( 1. ) 
steinmanni (Jacob) and D. inaequinodum (Que n s ted t) are characteristic of the 
subzone. Some species belonging to Douvil/eiceras, as well a s to Beudanticeras and Prota­
nisoceras also occur . No sptcies of Lyelliceras, Otohoplites, Tegoceras and Brancoceras 
have ye t been recorded. 

D i s t r i but i on i n the are a. Section Kravoder (No . 8- from 42 m to 44 m) ; 
section M . Pestene (No. 6-from 10m to 12m). 

Co r r e I at i on. The subzone is correlated with the same unit in England and Man­
gyschlak (0 wen, 1988: Case J1 he B, 1981). It has been na med H. ( /. ) eodentatus by 
some English st ratigraphers as well as in France, West Germany and Poland. 

The Middle Albian Substage 

The Middle Albi an is of relatively confined occurrence. In the western part of the a iea 
it bas been indicated near the. villages of Rakovica (LI,. LI, a H K o B, 1963) and Cuprcne. 
The substage comprises marls interbedded by clayey limestone s (the Sumer Formation). 
After a long-di stant obscurity the substage is exposed again to the ea st of Botunja Valley 
nea r Kravoder, Pudrii a and Vlasatica. In that region it consists of clayey, silty, locally sli ght­
ly glauconitic marls and thin beds of clayey limestones {the Sumt.r Formation) and glauco­
nitic sand stones and si lt stones (thL M alo Pe stene Formation). To the east of the Skat Ri­
ve r the substage is established neat Malo Pe stene and Bukovec where glauconitic sandsto­
nes, siltstone s and marls bel onging to the Malo Pe slenc Formation are present in the sec­
tions. The thickne ss of the Middle Albian in the area range s from 30 m to J 00 m. 

The sediments in the lower parts of the Middle Albian yielded rich ammonite and other 
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faunas whereas those in the upper part only rare and badly prese1ved ammonites. The 
species of Hop/ites and Anahoplites are dominant. Representatives of Protaniso ceras, Lyel­
liceras, H eteroc/inus, Hamites, Metahamites, Pictetia, Pseudhelicoceras, Puzosia, Beudan­
ticeras and Brancoceras also occur but are less common. In No1thwest Bulgaria no Euho­
plites, Dimorphop/ites, Oxytropidoceras and Moisisovicsia have yet been found. 

The lower boundary of the Middle Albian in the area is taken to coincide with the 
di sappearance of Pseudosonneratia ( Isohoplites) and the appearance and abundant pre­
sence of Hoplites, Lyelliceras and Brancoceras (the specie s H. dentatus (J . Sower b y), 
H. devisensis Spath , L. lyelli (Ley me 1 i e) d 'O r big n y, etc.) 

The Middle Albian is divided into three zones- the H. dentatus, E. loricatus and 
E. lautus Zones. 

Hoplite s dentatus Z on e 

Nomenclature. Hoplites dentatu s (J. Sowerb y, 1821) is the zonal index. The 
zone was first defined in 1875 by Barrois in France as 'A. interruptus Zone ' . In Bulga ria 
the unit was mentioned for the first time in I> o H q e s's (1935) account. N i k o I o v 
(1965) gave the correct name and characterized the zone. In thi s paper, it is conside1ed 
in its shorter extent defined by 0 wen (1971, 1988). 

S t r at i g rap h y. The lower boundary of the zone ha s already been characterized 
as lower boundary of the Middle Albian. The zone coincides with the Hoplites Acme-Zone 
and the Range-Zone of H. dentatus (J . Sower" y), the index species. Lyelliceras, Bran­
coceras, Douvilleiceras and Protanisoceras a re confined to the lower part of the zone only. 
In the upper part the first species of Anahop/ites appear. The ammonite zonal association 
is completed by representatives of Hamites, Pictetia, Heteroclinus, Puzosia and Beudanti­
ceras. 

There are different opinion s in the stratig raphic literature concerning the extent of 
the zone. P a rt of the authors, including CaB e 11 be B (1974, 1981); Kennedy, Han­
co c k (1978); Des tomb e s (1979) and Am e d r o (1980) assigned to this zone the 
Subzone of H. (!.) eodentatus ( = P. ( P. ) steinmanni) . The writer's idea about it has been 
expressed above. Another group, e.g. Spath (1941) ; Breistroffer (1947) and 
D c s tomb e s (1979) included into this zone the A . intermediu s Subzone. In this pape1, 
Owen'f;~J971 , 1975); CaBenhen's(l976, l981)and Kennedy and Hancock's 
(1978) concept is adopted and the A. intermediu s Subzone is referred to the overlaying 
zone. Thus, the restricted zonal extent comprises the L. lyelli and H. spathi Subzones only. 

D i s t r i but i on i n t h e a rea. Section Cuprene (No. 3 -from 34 m to 36 m); 
section Kravoder (No . 9 and No. 10- from 10 m to 20 m) ; section Vlasatica (No. 5-
upper part and No. 6); section M. Pe stene (No. 8-9); section Kutela (No. 1-2). 

Co r 1 e 1 at i on. In the light of the specifying made above thi s zone correlate s with 
patt s of the same unit in England, France, Poland, Austria, Romania, the southem parts 
of the Soviet Unior. , Mangyschlak and Turkmenia. 

Lyelliceras lyel/i Sub z o n e 

Nomen cI a t u r e. Lyellicera s lyelli (Ley mer i e) d 'O r big n y, 1841 is the index 
ammonite. The subzone was introduced by Spath (1923) as 'H. benettianus Subzone'. 
The index specie s L. lyelli and the subzonal definiti on were prcposed by P. et J.-P. De s­
t om be s (1965). In Bulgaria the subzone is first establi shed and introduced in the pre­
sent paper. 

Str a tigraphy. The subzonal extent is defined by the Douvilleiceras and Hoplites 
Concurrent-Ra nge-Zone and by the coexistence of the species H. devisensis Spath, 
H. baylei Spath, H. pseudodeluci Spath, L . !yelli (Ley mer i e) d'O 1 big n y, etc. 
It coincides with the Lyel!iceras Acme-Zone. Douvil/eiceras, Protanisoceras and Lyelliceras 
disappear within the subzone. 
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The characteristic ammonite association is composed of Lyel/iceras lyelli (Ley me­
rie) d'O r big n y, H. devisensis Spath, H. pseudodeluci Spath, H. baylei Spath, 
P. ( P.) a/ternotubercu/utum (B u vi g n i e r), P. ( P.) moreanum (B u vi g n i e r) and Bran­
coceras ( Brancoceras) senequieri (d'O r big n y). 

H. dentatus dentatus (J. Sow e r b y), H. dentatus densicostatus Spath and H. den­
latus robustus Spath complete the association. They appear within the subzone and ran­
ge highe1 into the following subzone. 

D i s t rib uti on in the a rca. Section Cup rene (probably No. 3 -from 34 m 
to 36 m) ; section Kravoder (No. 9); section M. Pestene (No. 8). 

Cor relation. This biostratigraphic unit is correlated with the same subzone 
in England, France, East Germany, the southern parts of the Soviet Union and Mang)sch­
lak. The following subzones correlate also with the subzone: H. benettianus Subzone sen­
su Spath (1923, 1941), Casey (1961) and Co K o 11 o a (1963, 1966); H. benettianus 
Subzone and H. pseudodeluci Subzone sensu B r e i s t r o f f c r ( 1947) and H. benettia­
nus Subzone (pro parte) in Turkmenia. 

Hoplites spathi S u b z o n c 

Nomen c 1 at u r e. Hoplites spathi Brei s troffer, 1947 is the index ammonite 
The subzone was introduced by Spath (1923) as 'H. dentotus Subzor;e' . Br e is t 1 of­
fe r (1947) gave the double name H. dentatus- H. spathi, 0 wen (1971) proposed only 
H. spathi as an index. In Bulgaria the subzone is introduced in this work. 

S t rat i g rap h y. The lower boundary of the subzone is taken to coincide with 
the disappearance of Lyel/iceras, Douvi/leiceras, Protanisoceras, H. devisensis Spath, 
H. pseudodeluci S p at h and the appea ranee of H. spat hi B r e i s t r o f f e r, as well 
as of the first representatives of Anahop/ites, e. g. A. evolutus Spath and A . praecox 
Spat h. The subzone corresponds to the H. spathi B r e i s t r off e r Range-Zone and 
to the H. dentatus dentatus (J. S o w e r by), A. praecox S p at h aod A. evo/utus Con­
current-Range-Zones. This subzone is clearly defined as an interval between the disap­
pearance of th~ characteristic genera and species of the L. lyelli Subzon~ listed above and 
the appearance of Anahoplites intermedius Spath and A. asiaticus G 1 as uno v a. 

The subzonal ammonite association is composed mainly by species of Hop/ites and 
Anahop/ites, e. g. H. spat hi B r e i ~ t r off e r, H. dentatus dentatus (J. S o w e r b y), 
H. dentatus densicostatus Spath, H. dentatus robustus Spath, A . praecox Spath 
and A. evolutus S p at h. 

Distribution in the a1ea. SectionKravoder(No. 10-fromiO mto20 m); 
section Vlasatica (No. 5- upp'; l part; No. 6); section M. Pestene (No. 9); 5ection Ku­
tela (No. 1 ). 

Co r reI at i on. The unit is correlated with the same subzone in England and Man­
gyschlak, as well as with the H. dentatus- H. spathi Subzone in France and H. dentatus 
Subzone (pro parte) in the southern parts of the Soviet Union and Turkmenia. 

Euhop/ites loricarus Z o n e 

N o m e n c 1 a t u r e. Euhoplites loricatus S p a t h, I 930 is the zonal index. The zone 
was first defined by O wen (1971). It corresponds partly to the E. /autus Zone sensu 
Spat b (1941). In Bulgaria it has been introduced by l1 a a H o s, C ToM: K o a a 
(1990) in centtal Northern Bulgaria. 

Stratigraph y. The lower boundary of the zone is taken to coincide with the 
disappearance of H. dentatus dentc.tus (J. Sower by) and the appearance of A. inter­
medius Spath, A. asiaticus G I a sun o v a and A. mante/li Spat h. In Northwest 
Bulgaria only the lower patts of the zone yielded a mmonite fauna s. In the upper parts 
ammonites do not occur and the boundary with the overlaying E. /autus Zone is not 
quite distinct. The absence of fossils is probably related to the unfavorable influence of 
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the taphonomic factors. Besides, in the area no species of Dimorplzop!ites, Eulzoplites and 
Moisisovicsia have been recorded which form the basis of the subzonal scheme. The genus 
Anahoplites is represented by relatively low number of species. Because of these obiective 
conditions in the area, the ammonite faunas ieCoJded prove the presenct of the lower pat t 
of the zone only, the A. intermedius Subzone in particulat. 

D i s t 1 i but ion in the a rea. Section Kravoder (No. 10- from 25 m to 
34 m; No. 11, 12 and probably 13 -lower part); sectio.J. Vlasatica (No. 7 and probably 
part of No. 8); section M. Pe stene (N<. 10); section Kutela (No. 2-3); section Viwvsko 
(No. 3). 

Co r r e l at i on. The whole of the zone is impossible to be corcelated with the same 
unit in Western Europe. Its lower parts art ccmparable with the corresponding intervals 
in England, France, Romania and the southern parts of the Soviet Union. Outside the stu­
dy area the zone has been established and well characterized in Central-Northern Bulga­
ria (11 BaH o B, C To ii K o B a, in pres5). The zone corresponds to the lower part of 
the E. lautus Zone sensu 11 BaH o B (1981), I1 BaH o B et al. (1982). 

Anahop/ites intermedius Subzone 

N o m e n c I a t u r e. Anahoplite s intermedius S p at h, 1925 is the index species. S p at h 
(1923) defined the subzone for the first time and later specified its exter;t (Spath, 1941). 
In Bulgaria it is introduced in the present paper. 

S t rat i g rap h y. The lower boundary of the subzone has already bee .t defined in 
tbe de scription of the zone. The subzone is characterized by the concurrent ranges of 
A. intermedit.s Spath, A. asiaticus G I as uno v a, A. mantel/i Spath, A. grims­
da/ei 0 wen, A . sp., Hoplites danubiensis Pat r u l ius, P. ( Heteroclinus) nodosus (1. So­
wer by), P. (H.) f/exuosum (d'O r big n y) and Eubrancoceras ( Eubrancoceras) cricki 
Spat h. 

The ammonite association includes also H. dentatus robustus Spath, A. praecox 
Spath, A. evoltl!us Spath, A. planus planus (Man t e 11), H. ( Hamites) tenuicosta­
tus Spath, H. (H.) attenuatus 1. Sower by, Metahamites sp., Kossmatella ( Kossma­
tella) agassiziana (Pic t e t), Pictetia asteriana (d'O r big n y), etc. Single represent­
tivt:s of Kossmatel/a, Hamites, Metahamites and Pictetia have been recorded. Euhoplites 
and Dimorphoplites are ab sent from the subzone. 

D i s t rib uti on in the are a. Section Kravoder (No. 10- from 25 m to 34 m; 
No. 11-12); section Vlasatica (No. 7); stctioo M. Pestene (No. 10); section Kutela (No. 2-
3); section Virovsko (No. 3). 

C orr e I at ion. The subzonal ammonite association is similar and well correlated 
with those from the same zone or subzone in England, Romania, the southern parts of 
the Soviet Union, Mangyschlak and Turkmenia (Owen, 1971; Destombes, 1979; 
Chiriac, 1981; CasenheB, 1976, 1981 ; KoTt.ThlliBHnn, 1986). 

Euhoplites /autus Z o n e 

Nomen cIa t u r e. Euhoplites lautus (1. Sower by, 1821) is the index species. The 
zone was introduced by Spath (1923) as "Anahoplitan". Spath (1941) proposed E. /au­
tus as an index ammonite, 0 w t.. n (1971) changed and confined the zonal extent. In Bul­
garia it has been recognized as an intetva1 (unnamed zone) by N i k o 1 o v (1965). 11 B a­
HoB (1981), 11 BaH o B et al. (1982) considered this zone sensu Spath (1941). In its 
extent defined by 0 wen (1971) the zone is proposed by 11 BaH o B, C To H. K o B a 
(1990), as well as in the present work. 

S t rat i graph y. It is difficult to draw the lower boundary of the zone in the sec­
tions because this interval yielded sparse and poorl)' preserved ammonites. The boundary 
is placed at the appearance of A. planus gracilis Spath and H. (H.) maximus 1. So­
wer by. The zone is charactetized by the concurrent ranges of A. cf. daviesi Spath, 
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H. ( H.) tenuis J. Sowerby, H.(H.) maximus J. Sowerby and A. planus gracilis 
Spath: 

The ammonite a5 sociation recorded in tbe zone includes also A . planus planus tM an­
t e 11), A. splendens (J. Sower by), A. planus cliscoides Sp at b, A . sp. aff. oequilosus 
G I as uno v a, H. ( H. ) compressus J . Sower by, H. ( H. ) gibbosus J. Sower by, 
H. ( H. ) tenuicostatus Sp at h, etc. 

Of note is the almost total absence of specie s of Eulzoplites and Dimorphoplites. That 
makes it difficult di stinguishing the zone in the sections and impo ss ible It s dividing in 
detail. 

Di s t rib uti on in the are a. Section Cuprene (No. 3- from 53 m to 56 m): 
section Kravoder (No . 13 - upper part); section M. Pe stene (No. 11- from 3 m to 
8 m and No. 12 -lower part). 

CorreIa t ion. Thi s biostratigraphic unit is correlated with the same zon,t; in Fran­
ce, England and Romania (Owen, 1971; Destombe s, 1973 ; Chiriac, 1981). 
ln the southern parts of the Soviet Union, M angyschlak and Turkmenia the zone is equated 
to the A . davie si Zone and part of the A. intermedius Zo ne, the A. daghestanensis Zone 
and the H. perarmatus Zone (C o K o 11 o B, 1963, 1966; )]. p y w 11 u, M 11 x a i1 11 o B a, 
1966; CaDC Jibe B, 1973, 1976, 1981 ; ,L(pyw.MU, rop6aT'IHK, 1979; Ko ·re­
T Hill B M n H, 1986). 1n Bulgaria the zone has beea established a nd more completdy cha­
racterized by fo ssils in central Northern Bulgaria (11 BaH o B, C T o ii K o B a, 1990). 

The Upper Albian Sub stage 

The substage is of quite restricted occurrence in the area. In the western parts it is ex­
posed in the region of Belogradcik near the Rabi ska Mogila Hill (.ll. M M 11 T p o B a in 
11. a H K o B et al., 1960; 11. a H K o B, 1963) and neat Cuprene. The Upper Albian compri­
ses marls with interbeds of clayey limestones (the Sumer Formation). In the northern 
parts of the Fore-Balkan near Dobrusa the highest parts of the substage are revealed. 
In this region it is repre sented by similar deposits . To the east of the Skat River the 
substage has been established near M . Pestene, Nivianin and Bukovec. It consists of fint 
to coa1 se grained glauconitic sandstone~, siltstone~ and silty glauconitic marls (the Malo 
Pe stene Formation). The thickness of the substage in the area rangt-s from 20 m to 65 m. 
In the sections studied the Uppe1 Albian is not completely present. 

The depo sits of this substage contain diverse ammonite fauna. The genera of Acan­
thocerataceae, Anisoceratidae and Hamitidae, e. g. Mortonicera s, Prohysteroceras, Hys­
teroceras, Stoliczkaia, Anisoceras, Idiohamites, Hamites, etc. ai"e dominant. The hoplitids 
occur sporadically. Single specimens of Callihoplites, Metcclavites and Lepthoplites have 
been found. Marie!la is the unique genus recorded amongst the ammonites with turrilitid 
coiling. Species of Puzo sia, Beudanticeras, Kossmatella, Scaphites, Pseudolzelicoceras and 
Eogaudryceras complt.te the ammonite association. 

The Upper Albian is divided into two zones- the M. ( M. ) inflatum and S. dispc.r 
Zones. The bed s across the Middle Albian - Upper Albian bounda ry are not exposed or 
conta in no ammonites. The lowest Upper Albian, i.e . the D. cristatum Subzone has not 
yet been proved by fossils. The Middle Albian- Upper Albian boundary i s placed ten­
tatively in the sections. 

Mortoniceras ( Mortoniceras) influtum Zone 

N om e n cIa t u ~ e. Mortoniceras ( Mortonicera s) injlatum (J. Sow e r by, 1818) is the 
index a mmonite. Barrois in 1875 ir:troduced the zone.. (J. et J.-P. Des tomb e s, 1965) . 
S p a t h (1923, 1941) gave it s precise definition. In Bulgaria it has be.. en first proposed by 
C T p a ill 11M 11 p 0 B, C T 0 }I" H 0 B a (1958). 

S t rat i gr ap h y. The lower boundary of the zone is placed at tbe appearance and 
a bundant presence of Mortoniceras, Hysteroceras and Metaclavites. The zone coincides 
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with the Prohysteroceras, Hysteroceras, Metaclavites and Mortoniceras ( Deiradoceras) 
Range-Zones and with the Acme-Zones of Mortoniceras ( Mortoniceras), ldiohamites, etc. 
Diploceras is characteristic of the lower part, and Callihoplites, Lechites and Mortoniceras 
(Cantabrigites) of the upper part of the zone. The first species of Anisoceras and Hamites 
( Stomohamites) appea r within the zone. Representatives of Kossmatel/a , Pseudohelicoceras, 
Beudanticeras, Puzosia and Scaphites also occur, some of them being characte rist ic of the 
unit. 

The ammonite fauna recorded in tbe zone in Northwest Bulgaria has its specific fea ­
tures. The hop!Jtide s are extremely sparse and the genera Anahoplites, Euhoplites , Epihop­
lites and Dimorphop/ites are absent. Hamites ( Stomohamites), as well as some species of 
Anisoceras appear within tht· zone in Bulgaria. In other localities of the Mediterranean Re­
gion these taxa are known to occur only within the S . dispar Zone. Prohysteroceras ( Neo­
harpoceras) appears also earlier. This evidence has been established in a st.ction provi­
ding continuous ammonite successions and lacking condensations. In spite of these diffe­
rences, the ammonite succe. ssions are similar to those in England (Spath, 1941 ; 0 we n, 
1975; Kennedy & H a ncock, 1978) and France. TheM. ( M. ) in.flatum Zone in North­
wtst Bulgaria is divided into the following subzont.s: H. orbignyi Subzone, H. varicosum 
Subzone and C. auritus Subzone (the1e is no proof of the p.·esence of D. cristatum Sub­
zone). 

D i s t r i b u t i on i n the a rea. Section Cup rene (No. 4-6); section M. Pc5-
tene (No. 12- upper part) ; section Kutela (No. 4-6) ; section Bukovec (No. 1-13 and 
No . 14 -from 0 to 2 m). The zone was indicated at Rabi ska Mogila Hill in the region of 
BelogradCik (,[( M M 11 T p 0 B a in lJ. a H K 0 B et a). , 1960; lJ. a H K 0 B, 1963). 

Co r r e l at i on. The zone corre sponds to the same unit in Western Europe, 
Austria and Romania. In the southern parts of the Soviet Union this interval is divided into 
two or three zones. The following zones are correlated with parts of the M. ( M .) inflatum 
Zone: H. orbignyi, M. inflatum , A. rossicus , D. cristatum, S. uhligi, S. michalskii and 
H. orbignyi - M. inflatum Zones- )l p y w. J.i u, M J.i x a i1 JI on a (1966), Cane JI hen 
(1973, 1981), .ZlPYlllMU, rop6aT'IJ.iK (1979), KoTeTJ.ilUBHJIJ.i (1986). 

Outside the study area the zone has been established in Central Northern Bulgaria 
(11naHoB et al. , 1982; l1naHOB, CToiiKon a, 1990). 

Hystero ce ras orbignyi Subzone 

No me n c l a t u r e. Hysteroceras orbignyi (Spath, 1922) is tht: index specie s. The 
subzone was introduced by Spath (1923). In Bulgaria it is fir st proposed in this pape r. 

Stratigraphy. The lower boundary is placed at the appearance of Mortoniceras 
(Deiradoceras), Idiohamites and Prohysteroceras ( Goodha/lites) and the abundant presen­
ce of M. ( Mortoniceras) and Hysteroceras. The boundary coincides with the appearance 
of the following species: Hysteroceras biman (J. Sower b y), H. subbinum Spath, 
H. carinatum Spath, M. ( Deiradoceras) albense Spath, Idiohamites tubercu/atus 
(J. Sow e 1 by), I. spiniger (J. Sower by) and /. subspiniger S pat h . In the upper 
part the first Hamites ( Stomohamites) appear. Almost all ammonite species occurring 
within the subzone range highe1 into the overlaying. 

The subzonai ammonite association recorded is composed of M. ( D. ) albense Spath, 
Hysteroceras orbignyi (Spat h), H. p seudocornutum Spath, H. binum (J. Sow e r by), 
H. subbinum Spath, P. ( G.) goodhalli (J. Sow e r b y), 1. tuberculatus (J. Sower by), 
I. spiniger (J. Sower by), /. subspiniger Spath, H. (H.) intermedius J. Sow e 1 by, 
H. ( S.) virgulatus Pic t e t & Campi c he, H. ( S. ) subl'irgulatus Spath, A. armatum 
(J. So we r by), Metaclavites trifidus (Spat h) and M . compressus (Paron a & B o­
n are IIi). 

D i s t rib uti on in the are a. Section Bukovec (No. 1-3; probably No. 4-5). 
Co r r e l at ion. The subzone is correlated with the same unit in Western Europ1 

(Spath, 1923, 1941; Owen, 1975 ; Destombes, 1979; Amedro, 1980). It is 
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equated to tht. Subzortes or Zones of H. orbignyi, M. injlatum- H. orbignyi (pro parte), 
P. inf/ata and A. uh/igi in the southern parts of the Soviet Union, Mangysch1ak and Turk­
menia (CoKonos, 1966; .D:PYlll.HU, rop6aTqltK, 1979; CasenheB, 1981; 
AnHeB et al., 1985; KoTeTWBltJilt, 1986). 

Hysteroceras varicosum Subzone 

Nomen c 1 at u r e. Hysterocerc.s varicosum (J., C. Sower by, 1824) is the index 
species. Spath (1923) introduced the subzone. In Bulgaria it is first propost-d in the 
present paper. 

S t rat i graph y. The lower boundary is placed at the appearence of M. ( M.) in­
f!atum (J. Sower by), H. buck!andi (Spat h) and H. carinatum Spa t h. The subzo­
ne corre ~ponds to tile Concurrent-Range-Zone of M. ( M.) inflatum (J. Sower by), 
M. ( M.) binum (J. Sower by) and H. varicosum (1. Sower by). 

The subzonal ammonite association recorded consists of M. ( M.) pricei (Spa t h), 
M. ( M.) pricei intermedius Spath, M. ( M.) inflc.tum (J. S owe r by), M. (D.) devo­
nense Spath, M. ( D.) a/bense Spat h, H. orbignyi (Spat h), H. varicosum (1. S o­
we r by), H. binum (J. Sow e r by), H. subbinum Spat h, H. carinatum Spath, / . spi­
niger (J. Sow e r by), / . s1.bspiniger Spath, !. favrinus (Pic t e t), H. ( S.) duplicatus 
Pic t e t & C a m piche, H. ( S.) sub~·irgu/atus Spath, H. ( S.) charpentieri P. i c t e t, 
A. armatum (J . Sower by) and A. saussoreanum (Pic t e t). Species of Prohysteroce-
ras, Puzosia and Scaphites also occur. . 

D i s t r i b u t i o n i n t he a r e a. Section Bukovec (No. 6-9). 
Cor r t. I at ion. The unit is correlated with tht same subzone in Western Europe 

(Spath, 1923, 1941; 0 wen, 1975; Ken n t: d y and Hancock, 1978). In the south­
ern parts of the Soviet Union (Crimea, Caucasus, Mangyschlak and Turkmenia) the 
subzone has not been established. It correlates with parts of the M. inflatum (or P. in­
flata) Subzone as described by C 0 K 0 JI 0 B (1966), .lJ: p y lll. H U, r 0 p 6 aT'{ 11 K (1979), 
CasenheB (1981), AnHeB eta!. (1985) and KoTeTltWDJiJII1 (1986). 

Cal/ihop/ites auritus S u b zone 

Nomenclature. Callihoplites auritus (J. Sowerby, 1816) is the index species. 
The subzone was first defined by Spath (1923). In Bulgaria it is introduc'd in this 
work. 

Stratigraphy. The lowest boundary is taken to coincide with the disappearance 
of H. varicosum (1. Sower by) and H. binum (J. Sower by) and the appeaiance of 
M. ( D.) praerostratum (Spat h), M. ( M.) commune Spath, C. auritus (J. Sower­
b y), P. ( N.) hugardianum (d'O r big n y), etc. The subzonal extent is defined by the con­
current ranges of P. (G.) besakatrense Colli g n c n, P. ( N.) hugardianum (d'O r big­
n y), P. ( N.) irregu/are Spath, M. ( M.) commune S p a t h, M. ( M.) fissicostatum 
Spath, M. (D.) praerostratum (Spat h) and C. auritus (J . Sower by). Cal/ihoplites 
appears and Prohysteroceras (Neoharpoceras) is fairly abundant at the base of the sub­
zone and first species of Lechites and Mortoniceras (Cantabrigites), e. g. M. (C.) canta­
brigense Spat b and M. (C.) subsimp/ex Spath appear in its upper part. Hystero­
ceras, P. ( NeohCJrpoceras) and M . ( Deiradoceras) are not known to occur above the 
subzone. 

The ammonite association recorded is completed by species of Anisoceras, H. ( Sto­
mohamites), Scaphites and Puzosia, as well as of sparse H. ( Hamites) and£. (Eogaudry­
ceras). M. ( M.) cf. aequatorialis ( Kossmat) and M. ( M.) cf. ki/liani ( Lasswitz) also occur. 
Thus, the subzone there includes also strata corresponding to th~ M. aequatorialis Subzone 
and theM. altonense Subzone in England and France (Spath, 1923, 1941; B rei s t r of­
fe r, 194i). 

Distribution in the area. Section Bukovec (No. 10-13 and No. 14-
from 0 to 2 m) ; section M . Pdtene (probably No. 12 -upper part). 
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C o r reI at i o n. The subzon~ is correlated with the same unit in We stern Europe 
(Spath, 1923, 1941 ; Owen, 1975; Kennedy and Hancock, 1978).1tisequated 
to parts of the M . inflatum ( P. inflata) Subzone or Zone in the southern parts of the 
Soviet Union (.[( p y w. uu, r o p 6 aT 'I~~" (1979), CaB c JIbes (1981), An He s (tal. 
(1985) and K o T e THill B w JI h (1986). Tht.: C. catillus Zone sensu Co K o JI o B (1966) 
is to be consider~d to correlate with the C. auritus Subzone, too. 

Sto/iczkaia dispar Z o n e 

Nomen cIa t u r e. Stoliczkaia ( S .) di spa r (d'O r big n y, 1841) is the index species. 
Spath (1923) introduced the zone as 'P/eu rohoplitan' and later designated S. dispar as 
a zonal index (Sp a th, 1941). In Bulgaria the zone has been propo sed by C T p a ill H­
!\11.pos, CTOSIHOBa (1958). 

Str a tigraph y. The lower boundary is taken to coincide with the disa ppearance 
of Hysterocerc.s, Prohysteroceras, M. ( Deiradoceras) and some species of M. ( Morto­
niceras), the appearance of Stoliczkaia and the abundant presence of Mariella, Lechites 
and M. ( Cantabrigense) . The zonal extent i~ defined by the S. ( Stoliczkaia) Range-Rone 
and the Concurrent-Range-Zones of M. ( M.) bergeri (B ron g n i art), M. ( M.) milia­
ris (P i c t e t & Cam piche), L. gaudini (P i c t e t & Cam pic h c), S. ( S.) dispar 
(d'Orbigny), S. (S.) notha (Seeley) and S. blancheti (Pictet&Campiche). 

The following species are also recove red: A. pseudoelegans Pic t c t & Campi c he, 
A. saussoreanum (Pic t c t), /. dorsetensis S p ·a t h, H. ( S. ) dup/icatus P ic t e t & Cam­
p i c he, H. ( S. ) charpentieri Pic t e t, H. ( S .) subvirgulatu s Sp ath, M. cf. nobilis 
(Jukes- B row n e), L. cf. morreti B 1 e i s t r off e r, Scaphites simplex Jukes­
B r o ..,. n c, Lepthoplites cf. fa/coides S path, £. ( Eogaudryceras J ita/icum W i e d m ann 
& Die n i, Puzo.1ia provincia/is (Paron a & Bon a 1 e 11 i), P. communis Spath and 
Salasiceras sp. indet. No species of Mortoniceras and Ostlingocerc. s have been found. 
Nearly total atsenc.e of hoplitids is characteristic of the zone. 

Tbc upper boundary of the zone will te characterized below as upper boundary of 
the Albian Stage. The ammonite succession s recorded within this stratigraphical interval 
do not permit to divide the zone into subzones. 

D i s t rib uti on in the a re a. Stc.ion Dobrusa (No. I -from 0 to 20 m); 
section M. Pestem. (probably No. 13 -14) ; S<.'ction Bukovec (No. 14- from 3 m to 16 m); 
probably section Nivjanin (No. 1-2). 

Co r r t I at ion. Tht: S. dispar Zone is correlated with the same unit in Western 
Europe (Owen, 1975; Kennedy and Hancock, 1978; Destombes, 1979; 
Troger, 1981), Poland (Marcinowski and Wiedman, 1985), Hungary 
(S c h c I z, 1979) and Romania (C h i r i a c, 1981 ). In the southern parts cf thr Soviet 
Union (Crimea, Caucasus and Middle Asia) it corrclatos also with the Zones of L. canta­
brigensis, M. rostrarum - Cantabrigites, S. dispar - Lepthoplites, S. dispar- M. rostra­
tum and S. dispar- L. fa/coides (K 0 T e THill B H JI H, 1977, 1986; .ll: p y 1U H ll, r o p-
6aT<JRK, 1979 ; CaseJibtB, 1981 ; An weB tt al., 1985). Outside the area studied 
it has been estaolished in Central Northern Bulgaria (C T p a n: w M H p o B, C To sr H o­
aa, 1958; MsaHOB eta!., 1982; JiiBaHoB, CToiiKcsa, 1990). 

The Upper boundary of the Albian Stage 

In the soutbt:rn parts of the area the Albian stage is overlai n transgres sively by Campa­
nian and Maa~trichtian deposits (.li H M H T p o B a et al., 1961; .11 o JI K H q e B, B a n u a­
p o sa, 1969; 11 o JI K H q e B, 1989). The Albian sections are more or les~ incomplete. 

In the north, in the Belogradcik and Vraca regions the Cenomanian follows directly 
upontheAibian (lJ,aHKoB, 1963; IJ,aHKOB etal.,1969 ; l1onKR'ieB, 1986; Mon­
K H q e B, 1989). Both the upper parts of Albian an.d the base of Cenomanian yielded re­
latively uncommon macrofaunas. It has made it difficult to draw the Albian-Cenomanian 
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boundary in the ~ections. It is placed there at the di sappearance of the characteristic Al­
bian taxa, e. g. S. ( Stoliczkaia ), Lee hiles, M. ( M.) bergeri (B ron g n i a r t) , M. ( M.) 
miliaris (Pic t e t & Campi c he) and A. pseudoelegc.ns Pic t . & Camp. and the ap­
pearance of Puzosia ex gr. p/anulata (1 . Sower by), Ino ceramus crispi Mente I and 
I. picws (J. Sower q.y) repotted by U, a H K o B (1963) and . U a H K o B et al. (1969). 
ln the section at Dobr.usa, unpublished data ofT. KovatcMva i'ndicate that the boundary 
is marked by the abundant presence of Rotalipora appeninica (R c n z). 

Furthc,r work is needed to characterize more completely and· precisely the Albian--Ce­
nomanian boundary in both the area and Bulgaria on the basis of the changes. in succes­
~ions of different fo3sil group s. 

Conclusions 

The Albian Stage-in No.rthwe ~t Bulgaria occurs as two type s of faCies represented by marls 
with interbeds .6f 'c!iiyeY lihi.estonts (the Sumer Formatioi1) and glauconitic sandstones, silt­
stones and mads ~.tb.e M.alo Pestene Forh1ation). Both the amount of terrigenous component 
and presence of clastic depo sits incrtase eastwards. The Albian sediments are considera­
bly thick, continuous and uncondensed. 

The ammonite successions are studied in 15 previously and newly describeli sections. 
Part of the ammonite genera &nd species have been found in Bulgaria and Eastern Europe 
for the first time. Some of them, as for example, Pseudosonneratia ( I sohoplites). Lyellice­
ras and Prohysteroceras ( Neohaipdceras), are of particular interest of the Albian zonation. 

The following biostratigraphic units are established and described in ascending order: 
L. ( L.) tardefurcata Zone with L. ( L.) tenuicostata and L. ( N.) regularis Sub zones; D. mam­
milla tum Zone with P. ( I .) steimanni Subzone; H. dentatus Zone with L. lyelli and H. spa­
thi Subzones; E. loricc.tus Zone with A. intermedius Subzone: E. !auu s Zone; M. ( M .) 
in.flatum Zone with H. orbignyi , H. varicosum and C. auritus Subzones; S. dispar Zone. 
The Albian zonation is supplemented and further subdivided by introduction of subzones 
for the first time in Bulgaria. The bounda1·ies and ammonite associations of the zones and 
subzone s, as well as the boundaries of Albian and its substages are characterized. The 
Albian sections in Northwest Bulgaria are correlated between each other on the basis of 
tbt: zones and subzoncs established. 

Taking into account the specific characters of the Albian animonite faunas in Bulga­
ria, the biostratigraphic units described hav,e been correlated with those from other parts 
of the Mediterranean Region. The zonation accepted in the present paper is very simila.r 
to the current zonal schemes in Western , Europe and is essentianly different from that 
in the southern parts of the Soviet Union and Middle Asia. 
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EXPLANATIONS TO THE PLATES 

PLATE I 

1. Leymeriel/a ( Neoleymeriel/a) regularis (B rug.) d'O r big n y. Section at G. Damjanovo Village, Mihaj­
lovgrad area. Sumer Formation, No 3; Lower Albian Substage, L. (L.) tardefurcata Zone, L. ( N.) regularis 
Subzone, PM-US* K 1 10131 ( x 1) 
2. Pseudosonneratia ( Isohoplites) steinmanni (Jacob). Section at Kravoder Village, Vraca area. Sumer For­
mation, No 8, m. 42-44; Lower Albian Substage, D. mammilla tum Zone, P. ( 1.) steinmanni Subzone, 
PM-US K 1 10193 ( x l) 
3. Leymerie/la ( Neo/eymeriella) consueta Casey. Section at G. Damjanovo Village, Mihaj lovgrad area. 
Sumer Formation, No I, m. 48-50; Lower Albian Substage, L . (L.) tardefurcata Zone, L. (N.) regularis Sub­
zone, PM-US K 1 10134 ( x I) 
4. Leymeriella ( Leymeriel/a) tenuicostata tenuicostata Save I i e v. Section at G. Damjanovo Village. Mi­
hajlovgrad area. Sumer Formation, No 1, m. 27; Lower Albian Substage, L. (L.) tardefurcata Zone, L. (L.) 
tenuicostata Subzone, PM-US K 1 10132 ( x 1) 
5. Leymeriella ( Leymeriella) tardefurcata (Ley m.) d'O r big n y. Section at Sumer Village, Mihajlovgrad 
area. Sumer Formation, No 1, m. 46-48; Lower Albian Substage, L. ( L.) tardefurcata Zone, L. ( L.) tenui­
costata Subzone, PM-US K 1 10133 ( x 1) 
6. Douvilleiceras mammillatum mammillatum (S chI o the i m). Section at Kravoder Village, Vraca area. 
Sumer Formation, No 7; Lower Albian Substage, D. mammillatum Zone, PM-US K 1 10192 ( x 1) 
7. Leymeriel/a (Neoleymeriel/a) pseudoregularis spinosa Save I i e v. Section a t G. Damjanovo Village, Mi­
hajlovgrad area. Sumer Formation, No 1, m. 48-50; Lower Albian Substage, L. (L.) tardefurcata Zone, L. (N.) 
regularis Subzone, PM-US K 1 10190 ( x I) 
8. Douvilleiceras mamillatw1z aequinodum (Que n s ted t) . Section at Kravoder Village, Vraca area. Sumer 
·Formation, No 8, m. 35-37; Lower Albian Substage, D. mamnrillatum Zone, PM-US K 1 10191 ( x 1) 
•Palaeontological Museum, University of Sofia (PM-US) 
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PLATE Tl 

1. Hoplites dentatus dentatus (J. Sow e r by). Section at Kravoder Village, Vraca area. Sumer Formation, 
No 9, m . 17-19; Middle Albian Substage. H. dentatus Zone, L. fvelli Subzone, PM-US K 1 10194 ( X I) 
2, 3. Anahoplites intermedius Spat h. Sect ion at Kravoder Village, Vraca area . Sumer Formation, No 10, 
m . 27-32; Middle Albian Substage, £ . loricatus Zone, A. intermedius Subzone; 2- PM-US K 1 10195, 3-
PM-US K 1 10196 ( x I) . 
4. Anahoplites praecox Spat h. Section at Kravoder Village, Vraca area . Malo Pestene Formation , No 12, 
Middle Albian Substage, £. loricatus Zone, A. imermedius Subzone, PI\·1-US K 1 .10197 (:< I) 
5. Hoplites spathi Breis t r off cr. Section at Kravoder Village, Vraca a rea. Sumer Formation, No 10, 
m. 15-17 ; Middle Albian Substage, H. dentaws Zone, H . spathi Subzone, PM-US K 1 10198 ( :~ I) 
6. Lyelliceras lyelli (d'O r big n y). Section at Malo Pestene Village, Vraca area. Malo Pestene Formation, 
No 8; Middle Albian Substage, H. den latu s Zone, L. lyelli Subzone, PM-US K 1 10199 C/ 2) 

PLATE III 

1. Analwplites splendens (J. Sower by). Section at Malo Pestene Village, Vraca, area. Malo Pe stene For­
mation, No I I, m. 3-5; Middle Albian Substage, £. lautus Zone, PM-US K 1 10200 ( ;< I) 
2. Analwplites planus gracilis Spat h. Section at Cuprene Village, Vidin area . Sumer Fo rmation, No 3, 
m. 53-56; Middle Albian Substage, E. lautus Zone, PM-US K 1 10201 ( ;..: 1) 
3. Hamites ( Hamites) maximus J. Sower by. Section at Kravoder Village, Vraca area . Sumer Formation, 
No 13 (upper part); Middle Albian Substage, E. lawus Zone, PM-US K 1 10202 ( >< I) 
4. Hys!eroceras cf. varicosum (J. Sower by). Section at Bukovec Village, Vraca area. Malo Pestene For­
mation, No 6; Upper Albian Substage, M. tM.) inflatum Zone, H. varicosum Subzone, PM-US K 1 10203 ( ;~ I) 
5. Mortoniceras ( Mortoniceras) inflatum (J. Sower by). Sect ion a t Bukovec Village, Vraca area. Mall• 
Pestene Formation, No 7; Upper Albian Substage, M ( M.) inflatum Zone, H. varicosum Subzone, PM-US 
K 1 10204 ( X I) 
6. 7. Hysteroceras orbignyi (Spat h). Section a t Bukovec Village, Vraca area. Malo Pdtene Formation, No 6; 
Upper Albian Substage, M. (M.) inflatum Zone, H. varicosum Subzone; 6- PM-US K 1 10205, 7 - PM-US 
K 1 10206 ( x I) 
8. 9. Callihoplites auritus (J. Sower by). Section at Bukovec Village, Vraca area. Malo Pdtene Formation, 
No 13; Upper Albian Substage, M. ( M.) inflat//111 Zone, C. auritus Subzone; 8- plaster-cast, PM -US K 1 
10207 ( X I) 

PLATE TV 

1. Hysteroceras carinatum Spat h. Section at Bukovec Village, Vraca area. Malo Pe stene Form::ttion, No II; 
Upper Albian Substage, M. (M.) inflatum Zone, C. auritus Subzone, MP-US K 1 10208 ( X I) 
2. Hysteroceras subbinum S p a t h. Section at Bukovec Village, Vraca area. Malo Pdtene Formation, No 6; 
Upper Albian Substage, M. (M.) inflatum Zone, H. varicosum Subzone. PM-US K 1 10212 ( x I) 
3. Hysteroceras binum (J. Sower by). Ibid., PM-US K 1 10209 ( X I) 
4. Hysteroceras orbignyi (S p at h). Section at Bukovec Village, Vraca are::t. Malo Pestene Formation, No 3; 
Upper Albian Substage. M. (M.) inflatwn Zone, H. orbignyi Subzone, PM-US K 1 10210 ( >: I) 
3. Hysteroceras aff. bucklandi (Spat h). Section at Bukovec Village, Vraca area. Malo Pestene Formation, 
No 10; Upper Albian Substage, M . (M.) inflatum Zone, C. auritus Subzone, PM-US K 1 10214 ( x I) 
6. Hysteroceras buck/andi (Spat h). Section at Bukovec Village, Vraca area. Malo Pe stene Formation, No II; 
Upper Albian Substage, M . ( M .) in(latum Zone, C. auritus Subzone, PM-US K 1 10211 ( x 1) 
7. Hysteroceras orbignyi (Spat h). Section at Bukovec Village, Vraca area. Malo Pestene Format ion, No 6; 
Upper Albian Substage, M. (M.) inflatum Zone, H. varicosum Subzone, PM-US K 1 10213 ( x I) 
8. Muriel/a (Marie/la) bergeri bergeri (B ron g n i art). Section a t Dobru ~a Village, Vraca area. Sume r 
Formation, No I, m. 6-9; Upper Albian Substage, S . dispar Zone, PM-US K 1 10216 ( x I) 
9. Stoliczkaia ( Stoliczkaia) sp. juv. aff. dispar (d'O r big n y). Ibid. , PM-US K 1 10217 ( x 2) 
10. Prohysteroceras (Neoharpoceras) irreg'U/are .Spat h. Section a t Bukovec Village, Vraca area. Malo Pc­
stene Formation, No 13 : Upper Albtan Substage, M. (M.}'in(lattml Zone, C. auritus Sub7one, PM-US K 1 
10215 ( :.: I) 
11. Lechites gaudini (P 1 c t e t & Camp t c he). Section at Dobru sa Village, Vrara area. Sumer Formation, 
No I, m. 6-9; Upper Albian Substage, S . dispar Zone, PM-US K 1 10218 ( X I) 
12. Mariel/a ( Mariella) miliaris (Pic t e t & Campi c h e). Section a t Dobru sa Village, Vraca area. Sumrr 
Formation, No I, m. 0-2; Upper Albian Substage, S. dispar Zone, Pm-US K 1 10219 ( x I) 
13. Sto/iczkaia ( Stoliczkaia) dispar (d'O r big n y) . Section at Dobrusa Village, Vraca area, Sumcr Forma­
tion, No I, m. 13-15; Upper Albia n Substage, S . dispar Zone, PM-US K 1 10220 ( x I) 
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