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HeaHoea - BepxHeiOpCKoe 30HUp08aHue Ha 6a3e Ka
_;;nuHuO, cmoMuoc¢epuo u KOAbnUOHeAAUO 8 ~eHm
?2JbHOM llpeiJ6aAKaHbe, 5oAzapUR. B HaCTO.IIllleii pa6o
~ rrpe,ncTaBneHbl 6Hoc;paTHrpa4JH'IeCJCHe ,naHHble OT-

HTenbHO pacnpoc;paHeHHSI Ka,UOJHHH,U, CTOMHOC«f>e
;z_l H ICa.JlbDHOHennH,n B HJBeCTH.IIJCax ~opeiUCOH, fHHC
oi., fnmtceHCKOH, fnmtceHCICO-HemKOBCICOil H fnollteHC-

4epHHOCbiMCKOH CBHT B pa3pe3ax B QeHYpa.JlbHOM 
.il6aJIKaHbe, OXBaTbiBaiOQlHX HHTepBan OT HIDICHero 

cr$p.ncxoro no.n'h.srpyca .no caMhiX HHlltHHX 'laCTeH 
Ciq:JpHaccKoro .srpyca . .[leTanbHO accne.nosano H npoan
~osaHo CYpaTHrpa«f>H'IeCKOe pacnpOCYpaHeHHe 
:::n MHKpOtPOCCHnbHbll( MHKpOOpraHHJMOB B YpeX paJ
;xm, Y CTaHOBJieHbl If ODHCaHhl cne,nYJOUlHe 30Hbl: 
Cdomisphaera fib rata, C. fibrata - Cadosina parvula, C. 
;u:r;ula-Stomiosphaera moluccana, S. moluccana -
Carpistomiosphaera borzai, C. borzai, Parastomiosphaera 
P.Dlmica, Colomisphaera cieszynica - Colomisphaera 
J!!J!::Uis, Chitinoidella, Praetintinnopsella, Crassicollaria u 

ionella H no,nJOHbl Calpionella alpina H Remaniella. 
'k!mrpoBaHHC Ha OCHOBe K3,U03HHH.I1, CTOMHOC4JepH,n H 
U3biiHOHeJIJIH,n B QeHTJ>a.JJbHOM llpe.n6anxaHbe conoc
::n:Jeno c JOHHpoBaHHJll'dH .npyrax asTopoB B Me.nHTep
;a:scroa o6nacTH. 

Abstract. This paper presents the biostratigraphic data on 
the cadosinid, stomiosphaerid and calpionellid occur
rence in the Javorets, Gintsi, Glozhene, Glozhene-Nesh
kovtsi and Glozhene-Chemiosum Formations from the 
Lower Oxfordian to the lowermost parts of the Berriasian 
in the Central Forebalkan, Bulgaria. The stratigraphic 
ranges of the cadosinid, stomiospbaerid and calpionellid 
species in three sections have been studied in detail and il
lustrated. The Colomisphaera fibrata, C. fibrata - Cado
sina parvula, C. parvula - Stomiosphaera moluccana, S . 
moluccana - Carpistomiosphaera borzai, C. borzai, 
Parastomiosphaera malmica, Colomisphaera cieszynica -
Colomisphaera tenuis, Chitinoidella, Praetintinnopsella, 
Crassicollaria and Calpionella zones and Ca/pionel/a al
pina andRemaniella Subzones have been established and 
described. The cadosinid, stomiosphaerid and calpionel
lid zonation of the Central Forebalkan has been correlat
ed with the zonations of different authors in the Mediter
ranean region. 

hanova, D. 1997. Upper Jurassic zonation on cadosinids, stomiosphaerids and calpionellids of 
-~ Central Forebalkan, Bulgaria.- Geologica Bale., 27, 3-4; 33~47. 
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Introduction 

the biostratigraphic investigations the best 
results may be obtained by the parallel study of 
several different groups of organisms. That 
.... - es a possibility for a comparative estimation 

the stratigraphic significance of the separate 
·crofossiJ groups, as weB as for the correla

::on of their stratigraphic distribution. 
The zonal schP.mes, proposed in this paper, 

are the frrst attempt for a parallel zonal subdi
vision of Upper Jurassic rocks in Bulgaria on 
the basis of several different microfossil groups 
- cadosinids, stomiosphaerids and calpionel
lids. The limestones of the following formations 
have been studied: Javorets, Gintsi, Glozhene, 
Glozhene-Neskovtsi and Glozhene-Chemio
sum - in the vicinity of the town of Teteven 
(Fig. 1 ). The description of the sections, as well 
as the taxonomic composition of the cadosinids 
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Fig. I . Location of the sections studied: 
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I - section Glozhene; 2 - section Koznitsa; 3 - section Romanov Dol - Chcrw:a 

and the stomiosphaerids established in these 
sections, has been published by Ivanova (1994). 
Seven zones by cadosinids and stomi
osphaerids, based on the stratigraphic distribu
tion of 16 species and 4 zones and 2 subzones 
by precalpionellids and calpionellids, based on 
the stratigraphic distribution of 14 species, have 
been established. The zones are in a good cor
relation with zonal units in the Mediterranean 
proVInce. 

Zonal subdivision by cadosinids 
and stomiosphaerids 

During the last fifty years cadosinids and stomi
osphaerids were described from the Upper Ju
rassic and Lower Cretaceous in a large area
from East Mexico in the west to the East Indian 
Archipelago in the east. Their wide regional 
spread, comparatively the large number of spe
cies and their occurrence in a great amount 
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make them an important grollp for biostrati
graphic purposes. Noting the analogy of the 
different species succession in the different sec
tions, Nowak (1968, p. 316) is the first to pro
pose 6 zones for the interval Upper Kimmerid
gian- Hauterivian: moluccana. pu/la, malmi
ca, cieszynica - carpathica. min:utissima - car
pathica, echinata. Later o~ the further zona
tions were based in general outline on this first 
subdivision, including the changes brought by 
the same author (Nowak, 1976). The biostrati
graphic studies of this microfossil group are re
lated to the papers of Borza (1969, 1984) Borza, 
Michalik (1986), Rehanek. Heliasz (1993), Re
hanek, Cecca (1993). 

The stratigraphic distribution of the species 
of cadosinids and stomiosphaerids in the sec
tions studied is shown on Fig. 2. The following 
Figs 3, 4 and 5 illustrate the chrono-, litho- and 
biostratigraphic units in the sections studied. 
The subdivision of the Oxfordian, the Kim
meridgian and the Tithonian stages into sub-
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P. molmica 
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C. borzoi 
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TAXON - RANGE ZONE 
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Fig. 2. Stratigraphic distribution of the established species of cadosinids and stomi
osphaerids 

stages is based on our own studies, as well as on 
the correlation with several ammonite localities 
and published data. 

1. Colomisphaera fibrata Range-Zone 

Index species: Co_lomisphaera fibrata (Nagy, 
1966). Holotype IS the specimen figured by 

Nagy (1966, Pl. 5, fig. 14) from the Oxfordian, 
Mecsek Mountain, Hungary. 

Nomenclature. The zone has been intro
duced as "fibrata zone" by Borza (1984, p. 542), 
but without a definition. It is described in Bul
garia for the first time. 

Definition and boundaries. The zone is char
acterized by a complete vertical occurrence of 
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Colomisphaera fibrata. The lower boundary of the 
zone is marked by the appearance of the index 
species and the upper boundary - by its disap
pearance. In addition. the index species prevails 
in a quantity over the other species in the zone. 

Zonal association. Together with the index 
species two species appear in the zone: Colo
misphaera lapidosa (Vogler) and C. carpathica 
(Borza), but their occurrence is continuing in 
the overlying zones. 

Chronostratigraphic position. Lower Oxfordian. 
Distribution. This zone has been delimited in 

all the three sections studied. It was established 
in the lower part of the limestones of the Jav
orets Formation: section Glozhene (the lower
most 13.00 m); section Koznitsa (the lowermost 
1.00 m); section Romanov Dol - Cherven (the 
lowermost 2.00 m). Just the limestones with 
Late Callovian age according to the published 
data (Howarth, Stephanov, 1965), are designat
ed as "the lower part of the limestones of the 
Javorets Formation", except the lowermost 0.10 
m, about which there is no data in this study. 

Correlation. Borza (1984) noted the presence 
of Colomisphaera fibrata in the region of the 
West Carpathians, Slovakia, and delimited "fi
brata zone" only for the Upper Oxfordian sed
iments, while in the present study this species is 
established in the Lower Oxfordian sediments. 

The zone is correlated with the lower part of 
"fibrata zone" in the Czestochowa Region, Po
land (Rehanek, Heliasz, 1993). 

2. Colomisphaera fibrata 
- Cadosina parvula Interval-Zone 

Index species: Colomisphaera fibrata (Nagy, 
1966) and Cadosina parvula Nagy, 1966. Holo
type of the first species is the specimen figured 
by Nagy (1966, pl. 5, fig. 14) from the Oxford
ian, Mecsek Mt., Hungary. Holotype of the sec
ond species is the specimen figured by Nagy 
(1966, pl. 5, fig. 17) from the Oxfordian Stage, 
Mecsek Mt., Hungary. 

Nomenclature. The zone is introduced here
with for the first time. 

Definition and boundaries. The lower bound
ary of the zone is marked by the disappearance 
of Colomisphaera fibrata, and the upper 
boundary - by the appearance of Cadosina 
parvula. 

Zonal association. Within the limits of the 
zone only transit species Colomisphaera la
pidosa (Vogler) arxi C. carpathica (Borza) 
occur. 

Chronostratigraphic position. Middle Oxfor
dian - Upper Oxfordian (lower part). 

Distribution. The zone has been delimited in 
two of the sections studied, while in the section 
Koznitza only its lower boundary has been es
tablished. The zone was established in a part of 
the limestones of the Javorets Formation: sec
tion Glozhene (31.00 m) and section Romanov 
Dol - Cherven (6.00 m). 

Correlation. The zone is correlated with the 
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upper part of "fibrata zone" in the Czesto
chowa Region, Poland {Rehanek, Heliasz, 
1993). 

3. Cadosina parvula - Stomiosphaera 
moluccana Interval-Zone 

Index species: Cadosina parvula Nagy, 1966 
and Stomiosphaera moluccana Wanner, 1940. 
Holotype of the flrst species is the specimen flgu
red by Nagy {1966, pl. 5, fig. 17), from the Ox
fordian, Mecsek Mt., Hungary. Holotype of the 
second species is the specimen figured by Wan
ner ( 1940, pl. 1, 2) from the Upper Jurassic, 
East Indian Archipelago. 

Nomenclature. The zone has been intro
duced as "parvula zone" by Rehanek, Heliasz 
(1993, p. 90) but without a definition. In Bulgar
ia it is established for the first time. 

Definition and boundaries. The lower bo
undary of the zone is ftxed by the appearance 
of Cadosina parvula and the upper boundary -
by the appearance of Stomiosphaera molu
ccana. 

Zonal association. Transit species for the 
zone are Colomisphaera /apidosa (Vogler) and 
C. carpathica (Borza). 

Chronostratigraphic position. Upper Oxford
ian (upper part) - Lower Kimmeridgian (lower 
part). 

Distribution. The zone has been delimited in 
two of sections studied. 

In the section Glozhene the zone was estab
lished in the upper part of the Javorets Forma
tion (21.00 m) and the lower part of the Gintsi 
Formation (2.20 m). 

In the section Romanov Dol - Cherven the 
zone comprises a part of the sediments of the 
Javorets Formation (about 7.00 m). 

Correlation. The lower part of the zone is 
correlated with the "fibrata zone" in the West 
Carpathians, Slovakia (Borza, 1984) and with 
the "parvula zone" in the Czestochowa Region, 
Poland (Rehanek, Heliasz, 1993). 

4. Stomiosphaera moluccana -
Carpistomiosphaera borzai Interval-Zone 

Index species: Stomiosphaera moluccana Wan
ner, 1940 and Carpistomiosphaera borzai (Nagy, 
1966). Holotype of the first species is the speci
men figured by Wanner (1940, Plates 1, 2) from 
the Upper Jurassic, East Indian Archipelago. 
Holotype of the second species is the specimen 
fieured by Nagy (1966, Pl. 5, fig. 15) from the 
Kimmeridgian, Mecsek Mt., Hungary. 

Nomenclature. The zone has been intro
duced by Nowak (1968, p. 282) as "moluccana 
zone", but without a definition. In Bulgaria it is 
established for the first time. 
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Definition and boundaries. The lower bound
ary of the zone is marked by the appearance of 
Stomiosphaera moluccana, and the upper 
boundary- by the appearance of Carpistomi
osphaera borzai. 

Zonal association. Transit species for the 
zone are: Colomisphaera lapidosa (Vogler), C. 
carpathica (Borza), Cadosina parvula Nagy. 

Chronostratigraphic position. Lower Kim
meridgian (upper part) - Middle Kimmerid
gian. 

Distribution. The zone has been delimited 
only in one of the sections studied. In the sec
tion Koznitza only the upper boundary of the 
sone was proved, and in the section Romanov 
Dol - Cherven only its lower boundary was 
proved. 

In the section Glozhene the zone comprises 
3.60 m of limestones of the Gintsi Formation. 

Correlation. The zone is correlated with 
"moluccana zone" in the western part of the 
Flysch Carpathians, Poland (Nowak, 1968, 
1976) and in the Apennines, Central Italy (Re
hanek, Cecca, 1993). 

5. Carpistomiosphaera borzai 
Range-Zone 

Index species: Carpistomiosphaera borzai 
(Nagy, 1966). Holotype is the specimen figured 
by Nagy (1966, Pl. 5, fig. 15) from the Kim
meridgian, Mecsek Mt., Hungary. 

Nomenclature. The zone has been intro
duced by Nowak (1976, p. 99) as "borzai zone", 
but without a definition. In Bulgaria it is estab
lished for the first time. 

Definition and boundaries. The zone is char
acterized by the total vertical occurrence of 
Carpistomiosphaera borzai. The lower bound
ary is fixed at the appearance of the index spe
cies, and the upper one - at its disappearance. 

Zonal association. In the middle parts of the 
zone the following species appear: Cadosina 
fusca Wanner, Crustocadosina semiradiata 
(Wanner), Colomisphaera nagyi Borza. The oc
currence of the first two species is continued in 
the overlying zones, while the last one is char
acteristic of the upper part of the zone only. 

Transit species for the zone are: Co/o
misphaera lapidosa (Vogler), C. carpathica 
(Borza), Cadosina parvula Nagy, Stomiosphae
ra mo/uccana Wanner. 

Chronostratigraphic position. Upper Kim
meridgian- Lower Tithonian (lower part). 

Distribution. The zone has been delimited in 
two of the sections studied, while in the section 
Romanov Dol - Cherven only its upper boun
dary was established. 

In the section Glozhene the zone comprises 
a part of the Gintsi Formation (4.40 m). 



In the section Koznitsa the zone is estab
lished in a part of the Gintsi Formation 
(6.00 m). 

Correlation. The zone is correlated with the 
"borzai zone" in the western part of the Flysch 
Carpathians, Poland (Nowak, 1976), in the 
Western Carpathians, Slovakia (Borza, 1984) 
and in the Apennines, Central Italy (Rehanek, 
Cecca, 1993). 

6. Parastomiosphaera rna/mica 
Range-Zone 

Index species: Parastomiosphaera rna/mica 
(Borza, 1964). Holotype is the specimen figured 
by llorza (1964, pl. 1, fig. 5) from the Kim
meridgian of the Western Carpathians, Slo
vakia. 

Nomenclature. The zone has been intro
duced by Nowak (1968, p. 282) as "rna/mica 
zone", but without a definition. In Bulgaria it is 
described for the first time. 

Definition and boundaries. The zone is char
acterized by the complete vertical occurrence 
of the species Parastomiosphaera malmica. The 
lower boundary is drawn by the appearance or 
the index species, and the upper one - by its 
disappearance. 

Zonal association. Besides the index species, 
other species as Committosphaera sublapidosa 
(Vogler) and C. pulla (Borza) appear in the bot
tom of the zone, and their occurrence is contin
ued in the overlying zone. 

Transit species for the zone are: Colo
misphaera lapidosa (Vogler), C. carpathica 
(Borza), Cadosina parvula Nagy, C. fusca Wan
ner, Crustocadosina semiradiata Wanner, Sto
miosphaera moluccana Wanner. 

Chronostratigraphic position. Lower Titho
nian (upper part) - Middle Tithonian (lower 
part). 

Distribution. The zone has been found in all 
three sections studied. 

In the section Glozhene the zone embraces 
the upper part of the Gintsi Formation (0.30 m) 
and the lower part of the Glozhene Formation 
(about 22.00 m). 

In the section Koznitza the zone is estab
lished in the upper part of the Gintsi Formation 
(1.00 m) and the lower part of the Glozhene 
Formation (about 16.00 m). 

In the section Romanov Dol - Cherven the 
zone comprises the lower part of the Gintsi 
Formation (12.00 m). 

Correlation. The zone is correlated with 
"malmica zone" in the western part of the Fly
sch Carpathians, Poland (Nowak, 1968, 1976), 
"pulla-tithonica zone" and "malmica zone" in 

the Western Carpathians, Slovakia (Borza, 
1984) and "pulla zone" in the Apennines, Cen
tral Italy (Rehanek, Cecca, 1993). 

7. Co/omisphaera cieszynica -
Co/omisphaera tenuis Interval-Zone 

Index species: Colomisphaera cieszynica Nowak, 
1968 and Colomisphaera tenuis (Nagy, 1966). 
Holotype of the first species is the specmen fig
ured by Nowak (1968, Pl. 30, figs. 1, 2) from the 
Upper Tithonian, western part of the Flysch 
Carpathians, Poland. Holotype of the second 
species is the specimen figured by Nagy (1966, 
Pl. 5, fig. 18) from the Upper Tithonian, Mec
sek Mt., Hungary. 

Nomenclature. The zone has been intro
duced by Nowak (1968, p. 282) as "cieszynica 
zone", but without a definition. It is established 
in Bulgaria for the first time. 

Definition and boundaries. The lower bound
ary is drawn by the appearance of Colo
misphaera cieszynica, and the upper boundary 
- by the disappearance of Colomisphaera 
tenuis. 

Zonal association. Within the limits of the 
zone the species Colomisphaera fortis Rehanek 
and C. alpina (Leischner) appear, and they are 
characteristic only of this zone. At the same 
time the occurrence of the species Cadosina 
parvula Nagy, Crustocadosina semiradiata 
Wanner, Committosphaera sublapidosa (Vo
gler), C. pulla (Borza) terminates in this zone. 
The species Colomisphaera lapidosa (Vogler), 
C. carpathica (Borza), Cadosina fusca Wanner, 
Stomio.sphaera moluccana Wanner pass on the 
overlying Beriassian sediments. 

Chronostratigraphic position. Middle Titho
nian (upper part)- Upper Tithonian. 

Distribution. The zone has been delimited in 
all three sections studied. 

In the section Glozhene the zone comprises 
about 22.00 m of limestones of the Glozhene 
Formation. 

In the section Koznitsa the zone is estab
lished in the upper part of the G1ozhene For
mation (4.00 m) and the lower part, i. e. the 
most part of the Glozhene-Neshkovtsi Forma
tion (about 107.00 m). 

In the section Romanov Dol - Cherven the 
zone embraces the upper part of the Gintsi 
Formation (8.00 m). 

Correlation. The zone is correlated with 
"cieszynica zone" in the western part of the Fly
sch Carpathians, Poland (Nowak, 1968, 1976), 
with "cieszynica" - and "tenuis" - Zone in the 
Apennines, Central Italy (Rehanek, Cecca, 
1993). 
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Zonal subdivision 
by precalpionellids and calpionellids 

The wide geographic spread and the fast evolu
tion of the precalpionellids and the calpionel
lids make these fossils a very important group 
for distant correlations. Remane (1964) was the 
first to analyse the calpionellid successions in 
the Vaucont Troagh, SE France, and to define 
three biostratigraphic zones, having designated 
them A, B, C. Le Hegarat, Remane (1968) have 
delimited one more zone- the fourth zone D. 

Remane (1969) summarized the results ob
tained by the previous researchers on calpionel
lids in the Mediterranean Province and other 
provinces of the Tethyan Realm, and showed 
that the chronological succession of the species 
is identical for the whole of the studied territo
ry. This conclusion predetermined the further 
course of research. On 1971 a calpionellid 
zonal standard for the Western Mediterra
nean Province was introduced by Allemann et 
al. ( 1971) on the basis of the zonal scheme of 
Remane (1964) and the studies by Catalano, 
Liguori (1971), Fares, Lasnier (1971) and oth
ers. 

Borza (1969) defined two subzones for the 
region of the Western Carpathians, Slovakia on 
the basis of the vertical distribution of the spe
cies Chitinoidella dobeni and Ch. boneti. The 
general territorial spread of the species Ch. 
boneti allow to include the precalpionellid Chit
inoidella Zone into the calpionellid zonal stan
dard. However, the territorial distribution of 
Chitinoidella dobeni is comparatively scanty, so 
that the Ch. dobeni subzone, defined by Borza 
(1969), stays valid for a considerably lesser ter
ritory - the Western Carpathians, Slovakia 
(Borza, 1969, 1984, Borza Michalik, 1986); the 
Western Balkanids, Bulgaria (Bakalova, 1977; 
Bakalova-Ivanova, 1986; Lakova, 1993), the 
northwestern part of the Anatolia, Turkey 
(Altiner, Ozkan, 1991). 

The clearest notion on the generalized corre
lation of the calpionellid zones has been given 
by Remane (1985, 1986). Lakova (1993) com
plemented the scheme with some actual 
schemes from different regions, especially of 
the Mediterranean Province: the Western Car
pathians, Slovakia (Borza, 1984; Borza, Micha
lik, 1986); the South Carpathians, Romania 
(Pop, 1986); the Western Balkanids, Bulgaria 
(Bakalova, 1977; Bakalova-lvanova, 1986); the 
north-western part of the Anatolia, Turkey 
(Altiner, Ozkan, 1991). 

The delimited precalpionellid and calpionel
lid zones in this paper are based on the calpi
onellid zonal standard, defined for the Western 
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Mediterranean Province (Allemann et al., 
1971 ), complemented and actualized by Pop 
(1986), Remane (1986), Altiner, Ozkan (1991), 
Lakova (1993) and others. 

The stratigraphic distribution of the estab
lished species of precalpionellids and calpi
onellids is shown on fig. 6. 

1. Chitinoidella Range-Zone 

Index. genus: Chitinoidella Doben, 1963. Type 
species of the index genus is Chitinoidella boneti 
Doben, 1963. 

Nomenclature. The zone has been intro
duced by Remane (1974, p. 46, Fig. 21), but 
without a definition. Later on, was difined by 
Grandesso ( 1977) as "Chitinoidella total-range 
Zone". Borza was the first to describe the zone. 
In Bulgaria the zone has been established by 
Bakalova (1977). 

Definition and boundaries. The zone is char
acterized by the complete vertical occurrence 
and the quantitative predominance of the rep
resentatives of the precalpionellid genus Chiti
noidella. 

The lower boundary is drawn by the first ap
pearance of the representatives of Chitinoidella 
dobeni group with a fine-grained wall of their 
lorica, such as Chitinoidella dobeni Borza and 
Ch. colomi Borza. The upper boundary is estab
lished by the gradual and fast filogenetic transi
tion from Chitinoidella boneti Doben toPraetin
tinopsella andrusovi Borza - i. e. a species with 
a two-layered lorica (internal hyaline layer and 
external fine-grained layer, Borza, 1969). 

The zone is subdivided into two subzones: 
lower-Chitinoidel/a dobeni Range subzone and 
upper Ch_itinoidella boneti Range.subzone (Bor
za, 1984). In Bulgaria both subzones have been 
delimited by Lakova (1993), but in the present 
study they have not been delimited because of 
scanty data. 

Zonal association. In the lower part of the 
zone Chitinoidella dobeni and Ch. colomi ap
pear. In the upper part of the Chitinoidella 
boneti Zone appears. 

Chronostratigraphic position. Middle Titho
nian (except the uppermost part). 

Distribution. The zone is delimited in all 
three sections studied. 

In the section Glozhene the zone embraces a 
part of the limestones of the Glozhene Forma
tion (8.00 m). 

In the section Koznitsa the zone is estab
lished in a part of the limestones of the Gloz
hene Formation (about 16.00 m). 

In the section Romanov Dol - Cherven the 
zone embraces the upper part of the Gintsi 
Formation (12.00 m). 
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Fig. 6. Stratigraphic distribution of the established species of precalpionellids and calpionellids 

Correlation. The zone is correlated with the 
"Chitinoidella Zone", established in the Vene
tian Alps, Italy (Grandesso, 1977); the Western 
Carpathians, Slovakia (Borza, 1984; Borza, 
Michalik, 1986); the north-western part of Ana
tolia, Turkey (Altiner, Ozkan, 1991); the West
em Balkanids, Bulgaria (Bakalova, 1977; Lako
va, 1993). 

2. Praetintinnopsella Range-Zone 

Index genus: Praetintinnopsella Borza, 1969. 
Type species of the index genus is Praetintin
nopsella andrusovi Borza, 1969. 

6 

Nomenclature. The zone has been intro
duced by Grandesso ( 1977) as "Praetintinnop
sella total-range zone". In Bulgaria the zone 
was established by Lakova (1993). 

Definition and boundaries. The zone is char
acterized by the complete vertical distribution 
of the index genus. The lower boundary is marked 
by the appearance of the index genus, and the 
upper boundary - by its disappearance. 

Zonal association. Besides the index genus, 
Tintinnopsella carpathica (Murgeanu, Filipes
cu) occurs within the zone. 

Chronostratigraphic position. Middle-Upper 
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Tithonian (the interval near the boundary be
tween the two substages). 

Distribution. The zone is established in two 
of the sections studied. 

In the section Glozhene the zone embraces a 
part of the limestones of the Glozhene Forma
tion (about 3.00 m). 

In the section Koznitsa the zone is estab
lished in the upper part of the Glozhene For
mation (4.00 m) and the lower part of the Gloz
hene-Neshkovtsi Formation (about 12.00 m). 

Correlation. The zone is correlated with the 
analogous zone of the Venetian Alps, Italy 
( Grandesso, 1977); the Western Carpathians, 
Slovakia (Borza, 1984; Borza, Michalik, 1986); 
the Western Balkanids, Bulgaria (Lakova, 1993). 

3. Crassicol/aria Range-Zone 
Crassicol/aria Standard Zone 

Index genus: Crassicollaria Remane, 1962. 
Type species of the index genus is Crassicollar
ia brevis Remane, 1962. 

Nomenclature. The zone has been intro
duced by Remane (1963, 1964, 1971) as "Zone 
A" in South-East France. It was defined by Al
lemann et al. (1971) for the whole of the Medi
terranean Province. In Bulgaria the zone has 
been established by Bakalova (1977). 

Definition and boundaries. The zone is based 
on the development of the genus Crassicollaria 
representatives. The genus appears immediate
ly after the first occurrence of calpionellids 
with a hyaline-calcitic lorica, represented by 
small individuals of the species Tintinnopsella 
carpathica (Murgeanu, Filipescu), just at the 
bottom of the zone. Calpionella alpina Lorenz 
appears in the upper part of the zone, but it 
does never predominate in amount over Crassi
collaria. 

The zone is subdivided into two subzones: 
lower Tintinnopsella remanei Interval Subzone 
and upper - Crassicollaria massutiniana Inter
val Subzone. In Bulgaria both subzones have 
been established by Lakova (1993). In this study 
there is no sufficient detailed data for the de
limitation of these subzones. 

Zonal association. In the lower part of the 
zone Tintinnopsella remanei Borza and Crassi
collaria intermedia (Durand Delga) appear. In 
the middle part of the zone the following spe
cies appear: Cr. massutiniana (Colom), Cr. 
brevis Remane, Cr. parvula Remane, Calpionel
la alpina Lorenz, as well as homeomorphic forms 
of the species Calpionella elliptica Cadisch. 

The most part of these species terminate 
their development within the limits of the zone. 
Only Calpionella alpina and Crassicollaria par
vula continue their occurrence in the zone. 
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Transit species for the zone is Tintinnopsella 
carpathica (Murgeanu, Filipescu). 

Chronostratigraphic position. Upper Titho
nian (excepting the uppermost part). 

Distribution. The zone is indicated in two of 
the sections studied. 

In the section Glozhene the zone embraces 
about 6.00 m of limestones of ·the Glozhene 
Formation. 

In the section Koznitsa the zone is es
tablished in a part of the sediments of the 
Glozhene-Neshkovtsi Formation (about 40.00 
m). 

Correlation. The zone is correlated with 
"Crassicollaria - Zone" in the Western Car
pathians, Slovakia (Borza, 1984: Borza, Micha
lik, 1986); the Southern Carpathians, Romania 
(Pop, 1974, 1986); the north-western part of the 
Anatolia, Turkey (Altiner, Ozkan) and the 
Western Balkanids, Bulgaria (Bakalova, 1977; 
Lakova, 1993); as well as with "Zone A" from 
the Vaucont Trough, South-Eastern France 
(Remane, 1964, 1971). 

4. Calpionel/a Interval-Zone 
Calpionel/a Standard Zone 

Index genus: Calpionella Lorenz, 1902. Type 
species of the index genus is Calpionella alpina 
Lorenz, 1902. 

Nomenclature. The zone has been intro
duced and defined by Allemann et al. (1971) for 
the Western Mediterranean Province. In Bul
garia it was indicated by Bakalova (1977). 

Definition and boundaries. According to the 
original definition the zone is characterized by 
the presence of the genus Calpionella, however 
that is characteristic only of the lower part of 
the zone. In its upper part Tintinnopsella car
pathica (Murgeanu, Filipescu) predominates. 

The lower boundary is marked by the fast and 
sharp morphologic change of Calpionella alpi
na and its quantitative predominance. The up
per boundary of the zone, being a lower bound
ary of the overlying zone Calpionellopsis, is 
draWn by the first appearance of the species 
Calpionellopsis simplex (Colom). 

Within the limits of the Calpionella Interval
Zone three subzones have been subdivided: 
lower Calpionella alpina Interval Subzone, 
middle - Remaniella Interval Subzone and up
per- Calpionella elliptica Interval Subzone. In 
this study only the presence of the first two sub
zones was proved. 

Zonal association. Species characteristic of 
the zone are: Calpionella alpina Lorenz, C. el
liptica Cadisch, Remaniella ferasini (Catalano). 

Crassicollaria parvula terminates its distribu
tion within the limits of the zone. 



Tintinnopsellsa carpathica (Murgeanu, Fil
ipescu) is transit for the zone. 

Chronostratigraphic position. Upper part of 
the Upper Tithonian- Berriasian (lower part). 

Distribution. The zone is established only in 
two of the sections studied. 

In the section Glozhene the zone comprises a 
part of the limestones of the Glozhene Forma
tion (17.00 m). 

In the section Koznitsa the zone is estab
lished in the upper part of the Glozhene-Nesh
kovtsi Formation (the uppermost 58.00 m) and 
in an interval of about 21.00 m of the Gloz
hene-Cherniosum Formation. 

Correlation. The zone is correlated with the 
Standard Zone Calpionel/a and with such a 
zone, introduced for the Western Carpathians, 
Slovakia (Borza, 1934; Borza, Michalik, 1986); 
the Southern Carpathians, Romania (Pop, 
1974, 1986); the north-western part of the Ana
tolia, Turkey (Altiner, Ozkan, 1991); the West
ern Balkanids, Bulgaria (Bakalova, 1977; Lako
va, 1993). It is also correlated with the A +C in 
South-Eastern France (Le Hegarat, Remane, 
1968). 

4.1. Calpionella alpina Interval-Subzone 

Index species: Calpionella alpina Lorenz, 1902. 
Data about the holotype are not disposed. 

Nomenclature. The subzone has been intro
duced and defined as "Calpionella alpina Sub
zone" by Pop (1974). In Bulgartia the subzone 
was established by Bakalova-Ivanova (1986). 

Definition and boundaries. The subzone is 
characterized by the sudden mass development 
of Calpionella alpina in small globular forms. 

The lower boundary is marked by the explo
sive development of the index species, and the 
upper boundary is marked by the appearance of 
Remaniella ferasini (Catalano) - index species 
of the overlying subzone. 

Subzonal association. Besides the index spe
cies only the transit species Crassicollaria par
vula and Tintinnopsella carpathica occurs. 

Chronostratigraphic position. Uppermost 
part of the Upper Tithonian - Berriasian (low
er part). 

Distribution. The subzone is established in 
two of the sections studied. 

In the section Glozhene the subzone com
prises a part of the limestones of the Glozhene 
Formation (about 13.00 m). 

In the section Koznitza the subzone is estab
lished in the upper part of the Glozhene-Ne
shkovtsi Formation (58.00 m) and the lower of 
the Glozhene-Cherniosum Formation (about 
14.00 m). 

Correlation. The subzone is correlated with 

that of the Southern Carpathians, Romania 
(Pop, 1974, 1986) and the Western Balkanids, 
Bulgaria (Bakalova-Ivanova, 1986; Lakova, 
1993). It is also correlated with the lower part 
of Zone Bin South-Eastern France (Remane, 
1971) and Zone Bin the north-western part of 
the Anatolia, Turkey (Altiner, Ozkan, 1991). 

4.2. Remaniella Interval-Subzone 

Index genus: Remaniella Catalano, 1965. Type 
species of the index genus is Remaniella cadis
chiana (Colom, 1948). 

Nomenclature. The subzone has been intro
duced by Pop (1974). In Bulgaria it was indicat
ed by Bakalova-lvanova (1986). 

Definition and boundaries. The lower bound
ary is marked by the first appearance of Re
maniella ferasini (Catalano), and the upper 
boundary - by the first appearance of typical 
representatives of Calpionella elliptica Cadisch. 
In this study the subzone has not been established 
in its complete volume. 

Subzonal association. Besides the index spe
cies only transit species- Calpionella alpina, 
Tintinnopsella carpathica and Crassicollaria 
parvula occur in this subzone. 

Chronostratigraphic position. Berriasian 
(lower part). 

Distribution. The subzone has established in 
two of the sections studied. 

In the section Glozhene the subzone in
cludes a part of the limestones of the Glozhene 
Formation (about 14.00 m - in the interval 
30.00-44.00 m). 

In the section Koznitsa the subzone com
prises ·the lowermost 5.00 m of the Glozhene
Cherniosum Formation. 

Correlation. The subzone is correlated with 
that of the Southern Carpathians, Romania 
(Pop, 1974, 1986) and the Western Balkanids, 
Bulgaria (Bakalova-Ivan ova, 1986, Lakova, 
1993); with the zone defmed as Zone B in 
South-Eastern France (Remane, 1971) and 
Zone B in the north-western part of the Anato
lia, Turkey (Altiner, Ozkan, 1991 ). 

Conclusion 
The micropalaeontological investigations have 
been carried out on three sections in the 
Teteven Anticlinorium. 

In chronostratigraphic respect the sediments 
studied are referred to 4 stage and 9 substage 
units. A first attempt has been made for zonal 
subdivision of Upper Jurassic rocks by ca
dosinids and stomiosphaerids. On the basis of 
their stratigraphic distribution 7 zones have 
been delimited in the interval from the Oxford-
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PLATE I 
All figures x 400 
1, 2. Colomisphaera fibrata (Nagy); l. Koznitza section, Javorets Formation, sample N54; C. fibrata Zone; 2. Gloz
hene section, Javorets Formation, sample N26; C. fibrata Zone 
3, 4. Cadosina parvula Nagy; Glozhene section, Gintsi Formation, samples NN40, 41; St. moluccana-C. borzai Zone 
5, 6. Stomiosphaera moluccana Wanner; Glozhene section, Gintsi Formation, samples NN40, 46; St. moluccana -C. 
bonai Zone 
7, 8. Colomisphaera tenuis (Nagy); Koznitsa section, Gintsi-Neshkovtsi Formation, samples NN66, 72; C. cieszynica
C. tenuis Zone. 
9, 10. Parastomiosphaera malmica (Borza); 9. Glozhene section, Gintsi Formation, sample N52; P. malmica Zone; 10 
Romanov dol-Cherven section, Gintsi Formation, sample N73; P. malmica Zone 
11, 12. Colomisphaera cieszynica Nowak; Koznitsa section; Glozhene-Neshkovtsi Formation, samples NN66, 73; C. 
cieszynica-C. tenuis Zone 
13, 14, 15, 16. Carpistomiosphaera borzai (Nagy); 13, 14, 16. Glozhene section, Gintsi Formation, samples NN47, 48; 
C. borzai Zone; 15. Koznitsa section, Gintsi Formation, sample N59; C. borzai Zone 
17, 18. Chitinoidella boneti Doben; 17. Glozhene section, Glozhene Formation, sample N52; Chitinoidella Zone; 18. 
Koznitsa section, Glozhene Formation, sample N63; Chitinoidella Zone 
19. Chitinoidella colomi Borza; Koznitsa section, Glozhene Formation, sample N63; Chitinoidella Zone 
20. Chitinoidella dobeni Borza; Koznitsa section, Glozhene Formation, sample N62; Chitinoidella Zone 

PLATEII 
All figures x 400 
1, 2, 3, 4, Calpionella alpina. Lorenz; 1, 2. Glozhene section, Glozhene Formation, samples NN55, 56; Crassicollaria 
Zone; 3, 4. Koznitsa section, Glozhene-Neshkovtsi Formation, samples NN72, 74; Calpionella Zone, C. alpina Sub
zone 
5, 6, 7 Calpionella elliptica Cadisch (homeomorph); 5, 6. Koznitsa section, Glozhene-Neshkovtsi Formation, samples 
NN69, 70; Crassicollaria Zone, 7. Glozhene section, Glozhene Formation, sample N56; Crassicollaria Zone. 
8. Praetintinnopsella andrusovi Borza; Koznitsa section, Glozhene-Neshkovtsi Formation, sample N65; Praetintinnop
sella Zone 
9, 10. Crassicollaria intermedia (Durand Delga); 9. GJozhene section, Glozhene Formation, sample N55; Crassicollar
ia Zone; 10; Kosnitsa .section, Glozhene-Neshkovtsi Formation, sample N66; Crassicollaria ·Zone. 
11. Crassicollaria massutiniana (Colom); Glozhene section, Glozhene Formation, sample N56; Crassicollaria Zone 
12. Crassicollaria parvula Remane; Glozhene section, Glozhene Formation, sample N60; Calpionella Zone,Remaniel
la Subzone 
13, 14, 15. Crassicollaria brevis Remane; Koznitsa section, Glozhene-Neshkovtsi Formation, samples NN68, 70, 71; 
Crassicollaria Zone 
16. Tintinnopsella remanei Borza; Glozhene section, Glozhene Formation, sample N55; Crassicollaria Zone 
17. Remaniella ferasini (Catalano); Glozhene section, Glozhene Formation, sample N60; Calpionella Zone, Remaniel
la Subzone 
18, 19. Tintinnopsella carpathica (Murgeanu & Filipescu); Glozhene section, Glozhene Formation, samples NN54, 56; 
Praetintinnopsella and Crassicollaria Zones 
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CHRONOSTRATIGRAPHY LITHOSTRATIGRAPHY BIOSTRATIGRAPHY 

CADOSINID AND PRAECALPIONELLID 
STAGE SUBSTAGE FORMATION S TOM IOS PHAERID AND CALPIONELLID 

ZONATION ZONATION 

BERRIASIAN GLOZHENE- INTERVAL 
CHERNIOSUM - INTERVAL ZONE r\_SUBZONE 

CPPER INTERVAL ZONE ~ionella ••"""''"' GLOZHENE- INTERVAL 
GLOZHENE NESHKOVTSI C. cieszynica- C. tenuis ~ SUBZONE 

TITHONIAN MIDDLE ~ Co/pim TAXON-RANGE ZONE ------ -------- TAXON-RANGE ZONE 
LOWER P. malmica Crassicollaria 

TAXON-RANGE ZONE TAXON-RANGE ZONE 
UPPER C. borzoi Praetintinnopsel/a 

GINTSI TAXON-RANGE ZONE 
KIMMERiDGIAN MIDDLE INTERVAL ZONE Chitinoidella 

St. moluccana - C. borzoi 
LOWER INTERVAL ZONE --------------
UPPER C. parvula - St. moluccana 

INTERVAL ZONE 
OXFORDIAN MIDDLE JAVORETS C. fib rata- C. parvula 

LOWER 
TAXON-RANGE ZONE 

C. jjjJrata 

Fig. 7. Correlation of the established biostratigraphic units with the available stratigraphic schemes for the Teteven 
Region 

ian to the Berriasian (its lowermost part). Four 
zones and two subzones by precalpionellids 
and calpionellids have established and de
scribed, in a correspondence with the standard 
calpionellid zones, valid for the whole of the 
Tethyan Realm. 

The established biostratigraphic units are 
comparable with each other and have a mutual 
controlling significance in stratigraphic conclu
sions. 

The zones delimited by microfossil groups in 
this study are correlated with the available 
stage, substage and lithostratigraphic schemes 
for the area studied. The correlation of the es
tablished biostratigraphic units with the avail
able stratigraphic schemes in the studied region 
is shown on fig. 7. 
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