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H. I'. Canynos — Ammonumosan cmpamuzpagpus 8epxued wpot 8 boacapuu. 1. Oxcgpopod-
CKuil Apyc: nodsapycel, 3onbt 1t nodaons. boarapckue Ammonitina okchopickoro sApyca
npuHafiaexkat Kk ceMeiictBaM Haploceratidae, Glochiceratidae, Pachyceratidae, Peris-
phinctidae u Aspidoceratidae. Ha ocHoBaHHHM YCTaHOB.1€HHBIX 3aKOHOMepHOCTeil B HX
cTpaturpadHuecKOM pacrnpocTpaHeHHH Ha Tepputopuu boarapuum paspaborana cxema
arximonuToBeix Oppel-30H:
Bepxnunii okchopAcKHUE nolbvapyc —

3ona Idoceras planula

sona Epipeltoceras bimammatum

aoHa Perisphinctes (Dichofomoceras) bifurcafus
Cpeanunil okchopackuil noabsapyc —

3ona Gregoryceras riazi

3ona Perisphinctes (Dichotomosphincies) antecedens

3oHa Perisphincles (Dichotomosphinctes) episcopalis
Hunxknuit oxchopackuiit noxwsapyc —

3ona Creniceras renggeri

aona Pellomorphites athletoides

B HuxHeit vacTH 30HL E. bimammatum BblgencHa noasoHa Euaspidoceras hypselum,
a aona P, (D.) anfecedens pacuienena Ha 1Be NOJA30HbI: BePXHARA — NoA3oHa Perisphincies,
(Dichotomosphinctes) dobrogensis ¥ HHxHS — noj3oHa Perisphinctes (Dichotomosphinctes)
rotoides.

[TpuBeaeHbr cBejenHss 06 HHAEKCHOM BHie H HOMeHK.1aType (no 6o.arapckoii ;JHTepa-
Type) Kaxjaoro nojpasjielenHs, onpeleleHbl TPaHHLLl H COOOLLeHbl XapaKTepHble BHAHL.
lMpurBenenp nanubie 0 pacnpocTpaHeHHH (1101)3oH B Boarapuu, cienransl GHOKOppeaslHH.

Abstract. The Bulgarian Oxfordian Ammonitina belong to the following familjes:
Haploceratidae, Glochiceratidae, Pachyceratidae, Perisphinctidae and Aspidoceratidae.
On the basis of the regularities found in their stratigraphic occurrence in this country,
a scheme of ammonite Oppel-zones has been elaborated:

Upper Oxfordian—

Idoceras planula Zone

Epipeltoceras bimammatum Zone

Perisphinctes (Dichotomoceras) bifurcatus Zone
Middle Oxfordian —

Gregoryceras riazi Zone

Perisphinctes (Dichotomosphinctes) antecedens Zone

Perisphincies (Dicholomosphincles) episcopalis Zone



Lower Oxlordian—

Creniceras renggeri Zone

Peltomorphites athletoides Zone

In the lower part of the E. bimammatum Zone the Euaspidoceras hypselum Subzone
is differentiated, while the P. (D.) antecedens Zone is subdivided into two subzones: an
upper — Perisphinctes (Dichotomosphincles) dobrogensis Subzone, and a lower — Peri-
sphinctes (Dicholomosphinctles) rotoides Subzone.

For each zonal subdivision data arc supplied on the index species, the nomenclature
(with regard to the Bulgarian literature), the boundaries are defined and the characteris-
lic genera and species are rcported. Data are indicated on the distribution of the (sub)
zones in Bulgaria and biocorrelations are made.

As already pointed out (Sapunov, 1976), the representatives of Ox-
fordian Ammonitina in Bulgaria show a certain degree of similarity with the
ammonite faunas of the third facies-faunal district (Sapunov&Zieg-
ler, 1976, p. 8). Along with this, however, similarities with the faunas of
the fourth facies-faunal district are at hand. While for the third district
there exists a well elaborated scheme of Oppel-zones and subzones (e. g. C a -
riou, Enay &Tintant in Mouterde et al, 1971), outstanding
problems in the unification of zoning are at hand in the fourth facies-faunal
district, irrespective of the imporiant results obtained by Sequei-
ros (1974) and Duong (1974), dealing with the Middle and Upper
Oxfordian.

The scheme of ammonite Oppel-zones and subzones elaborated here re-
flects the peculiarities in the composition of the Bulgarian Oxfordian Haplo-
ceratidae, Glochiceratidae, Pachyceratidae, Perisphinctidae and Aspido-
ceralidae. In addition, this scheme reflects the taxon-range-zones of selected
genera and species in the Bulgarian sections. In certain cases these Bulgarian
taxon-range-zones coincide with the taxon-range-zones of the third and fourth
facies-faunal districts. In others, the Bulgarian taxon-range-zones are consi-
derably restricted in comparison with the corresponding taxon:range-zones
of the two districts. The present-day stateof knowledge on the Oxfordian am-
monite successions in the Bulgarian sections does not offer an opportunity to
elucidate with certainty which of these restricted taxon-range-zones in Bulga-
ria are controlled by facial factors and which are due to insufficient study.
In certain intervals the Bulgarian (sub)zones fully correspond to the standard
stibdivisions- of the third.facies-faunal district or to certain very fine local
zonal subdivisions within its framework (Brochwicz-Lewinski,
1975). On the other hand, the Bulgarian Middle Oxfordian zones are very
similar to the zonal subdivisions of the Subbetic Zone, Spain (Sequeiros,
1974). But in‘the Lower Oxfordian and in the lower part of the Middle Oxfor-
dian the introduction of zonal subdivisions, based on the taxon-range-zones
in Bulgaria.of certain selected genera or species of Perisphinctidae, Aspido-
ceratidae and: Haploceratidae, owing to the total absence of Cardioceratidae
in-this’country have beécome necessary.

The ammonite zonal scheme of fhe Oxfordian in Bulgaria, set forth in
this paper, could be considered as a first attempt to evolve a complete zoning
of the Oxfordian Stage in this country. There are quite a few blancs and bio-
stratigraphic relationships in it still not elucidated. It is in the future that
this scheme will be brought to date, preSented in greater detail or corrected.
And for this reason, I am inclined to see in it only the starting pomt for future
activity than as a completed investigation.
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The Substages, Ammonite Zones and Subzones
of the Oxfordian in Bulgaria

The substages of the Oxfordian. The firsl indications
for the presence of substages of the Oxfordian in Bulgaria were put forward
by 3anartapcku (1908, p. 194). This author noted the presence of Lower
Oxfordian in the Javorec Formation near Etropole on the basis of “Pelfoceras
arduenensis 'O rbigny’ (= Parawedekindia sp. indet.) (it was figured by
Toula, 1881, pl. 2, fig. 4). He also spoke ‘about Upper Oxfordian neat the
village of Batkovci (included in the village of Dragovistica at present), District
of Sofia. This is based on one specimen from the Javorec Formation, referred
to “Perisphinctes (riplicatum albis Quenst”. It was described by Toula
(1893,p.200) as “Perisphinctes triplicatum Quenstedt”,who believed that this
species originated from the “Kimmeridge. Gruppe, Schichten mit Oppelia
tenuilobata’ . In the course of the revision of this specimen carried out, I estab-
lished that it belongs to Orthosphinctes suevicus (Siemiradzlki, 1898)
(see Sapunov, 1976). Since this species occurred in the Upper Oxfordian
Idoceras planula Zone and crossed slightly its upper boundary, il could not be
considered as reliable evidence for the Upper Oxfordian. Considerably later,
Koen (1931, p. 40; 1932, pl. 4, figs. 24a, 24b; 1946, p. 124) noted the Upper
Oxfordian near the peak of Cerven, to the north of Teteven, on the basis of
“Perisphinctes promiscus B u k ow s ki'. It seems that this specimen (which
is lost) originated from the lower part of the Javorec Formation. The relative-
ly good figures of it offered the possibility to conclude that it is a crushed
fragment which is a specifically indeterminable representative of the genus
Orthosphinctes, actually showing the presence of the Upper Oxfordian.

The first attempt to evolve a better formulated subdivision of the Ox-
fordian into substages has been made by Ctedpanosin CasoHoB &
Credanos (1965, p. 116, Table 1). In accordance with the genera and
species quoted in this paper, the Lower Oxfordian corresponds to the Quéns-
fedtoceras (Quenstedtoceras) mariae Zone, the Cardioceras (Cardioceras) corda-
fum Zone and the Cardioceras (Plasmatoceras) tenuicostatum Subzone of the
Perisphinctes (Arisphinctes) plicatilis Zone (table 2). His Upper Oxfordian
corresponds to the upper part of the P. (A.) plicatilis Zone [Perisphinctes
(Dichotomosphinctes) anfecedens Subzone), to the Gregoryceras transversarium
Zone, the Perisphinctes (Dichotomoceras) bifurcatus Zone and the Epipelfoceras
bimammatum Zone. In a similar manner, the subdivision of the Oxfordian
into substages has been done by Cany nosetal. (1965, p. 26).

Three years later ;H a u_e B (1968, p. 205, 206) again dwellson the Oxfor-
dian substages in Bulgaria. In his paper an original element is lacking,
since he makes a repetition of Cte¢panop in Casonons&Creda-
noB (1965), as well as of Canynos et al. (1965).

A well-balanced scheme of three distinctly defined substages suggested
by Callomon (1964) should have been adopted and used in Bulgaria
[every substage is defined in accordance with the zonal scheme of Cariou,
Enay&TintantinMouterdeetal (1971)]:

B)Upper Oxfordion [Perisphinctes (Dicholomoceras)bifurcatus Zone, Epipelloceras bi-
mammatum Zone and [ldoceras planula Zone]; ’ .

(2) Middle Oxfordian [Perisphinctes (Arisphinctes) plicatilis Zone and Gregoryceras
transversarium Zonc/: '

(1) Lower Oxfordian [Quenstedioceras (Quenstedicceras) mariae Zone and Cardio-
ceras (Cardioceras) cordatum Zone/.
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The ammonite zones and subzones of the
Oxfordian. The successions of the representatives of suborder Ammoni-
tina, found in the Bulgarian sections, provided the possibility to work out a
scheme of Oppel-zones and subzones for the Oxfordian Stage in this country.
It is given in Table 1.

Table l
Substages, ammonite zones and subzones of the Oxfordian in Bulgaria

Upper Oxfordian

Idoceras planula Zone

Epipeltoceras bimammatum Zone R,
Euaspidoceras hypselum Subzone

Perisphinctes (Dichotomoceras) bifurcatus Zone

Middle Oxfordian

Gregoryceras riazi Zone

Perisphinctes (Dichotomosphinctes) dobrogensis Subzone
Perisphinctes (Dichotomosphinctes) antecedens Zone
Perisphinctes (Dichotomosphinctes) rotoides Subzone

Perisphinctes (Dichotomosphinctes) episcopalis Zone

Lower Oxfordian

Creniceras renggeri Zone

Peltomorphites athletoides Zone

Lower Oxfordian

This Substage is characterized by the genera Pelfomorphiles and Peltoceratoides
(Fig. 1), as well as by certain species of Prososphinctes, Properisphinctes, Miro-
sphinctes, Parawedekindia, Euaspidoceras, Creniceras and Neocampylites (Neo-
campylites).

In several sections or localities species which prove the presence of the
Lower Oxfordian have been found. At this stage of knowledge there exist
unsufficient data on their connection with the ammonite zones:

Neocampylites (Neocampylites) delmontanus (O p pel, 1863)

N. (N.) villersi freboldi (H a a's, 1955)

N. (N.) cf. helveticus (J eannet, 1951)

Prososphinctes matheyi (de Loriol, 1898)

P. montrivelensis (de L oriol, 1900)
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Properisphinctes bernensis (de Loriol, 1898)

Euaspidoceras babeanum (d’ Orbigny, 1848)

Although no ammonite zones may be differentiated in it, the Lower
Oxfordian is present in the section near the village of Erden, District of
Mihajlovgrad (Javorec Formation, No. 1 — the lower part); in the section in
the Straza Gorge, to the south of the village of Straza, District of Targoviste
(Javorec Formation, No. 1); in the section of borehole R-109, Vranino, District
of Tolbuhin (Provadija Formation, 9—10 m above the basement) and in the
locality near the village of PleSivec, area of Belograd¢ik, District of Vidin
(Ginci Formation, lower part) (Sapunov, 1976).

Ammonite Zones

Peliomorphites athletoides Z on e

Index species. Peltomorphifes athletoides (L ahusen, 1883) (Pl.
I, figs. 6a, b).

Nomenclature. The Zone is here introduced. Probably, the lower
part of the “lower unnamed zone” of Ctre¢panoBinCasonon &Cre-
daHos (1965, p. 116, table 1) and the lower part of the “lower unnamed
subzone” of the “lower unnamed zone” of Ca ny no B et al. (1965, p. 26) are
syrnony ms.

Stratigraphy. The lower boundary of the Zone, which represents
also the lower boundary of the Oxfordian Stage, is relatively distinctly outli-
ned in the section near the village of Belotinci, area of Belogradé¢ik. It has
been defined by Stephanov in Howarth&Stephanov (1965,
p. 139). According to this author, it is traced with the first appearance of
Parawedekindia (nuclei). This is found 40cm above the very base of No. 12
(Sapunov, 1976). The highest situated specimen of the genus Kosmoceras
is found 1.60 m below the top of No. 10. Thus, an interval of 2.40 m separates
the highest Kosmoceras from the lowest Parawedekindia. But, since Parawe-
dekindia appears as early as the Late Callovian, it is not a cértain fact that
with the first appearance of Parawedekindia, the Oxfordian also begins there.
It is more logical to replace this boundary somewhat higher (i. e. at 1 m from
the very base of No. 12), where the first specimens of the genus Pelfomorphites
have been found. As is known, this genus existed only in the Early Oxfordian.
The upper boundary of the Zone is marked by the appearance of the first Cre-
niceras renggeri (O p p el, 1863), accompanied by Peltoceratoides, which in
Bulgaria coincides with the disappearance of Pelfomorphites.

The Bulgarian P. athletoides Zone coincides with the range-zone of Pelfo-
morphifes in this country (Fig. 1). It is characterized by the following associa-
tion: Pellomorphites athletoides, P. eugenii (R aspail, 1842), and P. sub-
eugenii (A rkell 1944). Occasionally, they are accompanied by speci-
fically indeterminable Parawedekindia.

Distribution. The Zone is present in the section of the Belograd-
¢ik Cliff, to the north—north-east of Belograd¢ik (Javorec Formation, No. 1);
in the section near the village of Belotinci, area of Belogradéik (Ginci For-
mation, No. 12, about | m above the very base) (Sa p uno v, 1976).

Correlations.The Bulgarian P. athletoides Zone corresponds approxima-
tely to the Quenstedtoceras (Quenstedtoceras) mariae Zone of the third facies-
faunal district (table 2).
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Table 2

Correlation among the Oxfordian ammonite zonal schemes of the first and third facies-faunal districts (according to Cariou, Enay

&Tintant in Mouterde et al, 1971) and Bulgaria

Facies-faunal districts (according to Sapunov & Ziegler, 1976)
wy -
& [ Bulgaria
S First : Third
2 |
=] PSR A — e _—
wn |
(sub)zones “ (sub)zones (sub)zones
l i Idoceras planula
. . T. (Taramelliceras)
Ringstaedia pseadocordata 2
£} p ! hauffianum . .
” Epipeltoceras bimam- |~ - pipeltoceras bimam-
a 3,,,‘;[,),,,, E. bimammatum matum
a — o i
= Decipia decipiens | Euaspidoceras hypselum :
[E— e — ! [ —
Pertsphmctes (Pertsphmctes) . . .
cautisnigrae Perisphinctes (Dichotomoceras) bifurcatus |
1
Gregoryceras transversarium ; Gregoryceras riazi
| 1
o o ) } P. (D.) dobrogensis
— |Perisphinctes (Dichotomos- | Perisphinctes (Dichotomosphinctes) antece-
S |phinctes) antecedens ) dens {i o
- iPerisphinctes (Arisphinctes) ; ,
= | plicatilis ,P. (D.) rotoides
— I | - —— 7ﬁf,,'\ - S,
C. (Vertebriceras) vertebralei '\E‘em(ll;l::tr:;zlf;ceras) }I-"’:nsphmctes (chhotomosphmctes) episcopa-
= Cardioceras (Cardioceras) cordatum Creniceras renggeri
S
° Quenstedtoceras (Quenstedtoceras) mariae l Peltomorphites athletoides
- |


file:///tenuicostatum

Creniceras renggeri Zone

Index species. Creniceras renggeri (Oppel, 1863) (Pl. 1, {ig. 1).
Nomenclature. The Zoneis here introduced. Synonyms: pro-
bably, the upper part of the “lower unnamed zone”-“middle unnamed zone”
of CtrepanoBinCasonoB&Credanosn (1965, p. 116, Table 1);
probably, the upper part of the “lower unnamed subzone'’ of the “lower unna-
med zone” of Cany Ho B et al. (1965, p. 26); “bed with Creniceras crenatum
(Bruguiére)”’ of Stephanov in Howarth&Stephanoyv
(1965, p. 139) in the section near the village of Belotinci, area of Belograd¢ik;
“beds with Parawedekindia’’ of J.Stephano v (inlabels)(seeSapunov,
1976) in the section Belogradé¢ik Cliff, north — north-east of Belogradéik.
Stratigraphy. The lower boundary of the Zone is defined in the
description of the P. athletoides Zone (see above). The upper boundary of this
Zone, which is also a boundary between the Lower and Middle Oxfordian,
is defined by the first appearance of Taramelliceras (Taramelliceras) and Peri-
sphinctes (Dicholomosphinctes) which is accompanied by the disappearance
of Prososphinctes, Properisphinctes and Peltoceratoides (Figs. 1 and 2).
accordance with the data available, also Neocampylites (Neocampylites)

Third facies — faunal district «——ammonite (subjzones —Bulgaria

Kimmeridgian Kimmeridgian

I planuta 1. plancic

~

T.(T.) hauffiarum

E b:mammecrem

E hyosetum

P.(D) bifurcatus

E.E:mammatur

E.hypselum

|
N

A (D) bifurcatus

. transversarium G.riaz
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T~ "1 Parawedek/ndia
[ B Gregoryceras

«w
o
2 ~
g m
- g
S 2
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w9 X &
LSS ol 3 B(0; dotragens
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4
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EINFRN NERUENS

Fig. 1. Stratigraphic occurrence of the genera from the families Pachy-
ceralidae, Aspidoceratidae, Haploceratidae and Glochiceratidac in the
Oxfordian

! — total stratligraphic occurrence in the third and fourth facies-faunal districts, ac-
cordingloH 61 der (1955), Enay (1966), Enay, Tintant & Cariou(1974),
Sequeiros(l974),Ziegler(1974a;1974b), Sapunov&Ziecgler (1976)
and others: 2 -— probable straligraphic occurrence in the third and fourth facies-
faunal districts, according to the same authors; 3 — slratigraphic occurrence in Bul-
garia. 4 — probable straligraphic occurrence in Bulgaria
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and Mirosphinctes disappear somewhere about this boundary in Bulgaria
(Figs. 1 and 2).

The Bulgarian C. renggeri Zone is based on an association of selected
species. The Zone is characterized by Creniceras renggeri (which is restricted
in its lower part), Neocampylites (Neocampylites) ferretensis (Schirar-
din, 1957), Mirosphinctes frickensis (Moesch, 1867), M. niedzwiedzkii
(Siemiradzki, 1891), Parawedekindia bodeni (Prieser, 1937), Para-
wedekindia sp. n. 2, Parawedekindia sp. n. 3, Peltocerafoides sp. indet. ex. gr.
constantii (d’Orbigny, 1849).

Distribution. The C. renggeri Zone is present in the section
Belogradcik Cliff, to the north — north-east of Belograd¢ik (Javorec Forma-
tion, No. 2); in the section near the village of Belotinci, area of Belograd¢ik
(Ginci Formation, 2 m below the top of No. 12); in the section of borehole
R-79, Makedonka, District of Tolbuhin (Provadija Formation) (Sapunoyv,
1976).

Correlations. The Bulgarian C. renggeri Zone corresponds appro-
ximately to the Cardioceras (Cardioceras) cordatum Zone of the third facies-
faunal district (Table 2).

Middle Oxfordian

This Substage is characterized by Perisphinctes (Dichofomosphinctes), P. (Otos-
phinctes), P. (Kranaosphinctes), P. (Arisphinctes), Discosphinctes, Pachyceras,
Gregoryceras (Figs. 1, 2), as well as by some species, belonging to Taramel-
liceras (Taramelliceras) and Euaspidoceras.

Although no ammonite zones can be differentiated in it, the Middle Ox-
fordian is present in the lower part of the Ginci Formation in the locality
Svinski Kamak, the valley of Kostina River, south of the village of Ribarica,
area of Teteven, where Euaspidoceras fenuispinatum (W aagen, 1873) (S a -
punov, 1976) exists.

Ammonite Zones and Subzones
Perisphinctes (Dichotomosphinctes) episcopalis Z o n e

Index species. Perisphinctes (Dicholomosphincies) episcopalis de L o -
riol, 1901 (PI. II, figs. 3a, b).

Nomenclature. The Zone is here introduced. Probably, “the upper
unnamed zone” of Ctedanos in Cazonos &CTtedanosn (1965,
p. 116, 1) and the “upper unnamed zone’” of Cany u o B et al. (1976. p. 26)
are synonyms.

Stratigraphy. Thelower boundary of the Zone is defined in the des-
cription of the C. renggeri Zone (see above). The upper boundary is marked
by the appearance of the first Perisphinctes (Dichotomosphinctes) rotoides R o n -
chadzé, 1917, accompanied by Perisphinctes (Arisphinctes), and in Bulgaria,
also by P. (Kranaosphinctes), P. (Ofosphinctes) and Pachyceras(Figs. |1 and 2).

The Bulgarian P. (D.) episcopalis Zone corresponds to the range-zone
of the index species in this country, which is also accompanied by Tarame!-
liceras (Taramelliceras) pseudoculatum (B uk ow s ki, 1887).
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Distribution. TheP. (D.) episcopalis Zone is present in the section
near the village of Belotinci, area of Belogradé¢ik (Ginci Formation, No. 13,
the very base) (Sapunov, 1976).

Correlations. The Bulgarian P. (D.) episcopalis Zone corresponds
to the C. (P.) fenuicostatum Subzone [P. (A.) plicatilis Zone] of the third
facies-faunal district (Table 2).

Perisphinctes (Dichotomosphinctes) antecedens Zon e

Index species, Perisphinctes(Dichotomosphincles) antecedensS al f el d,
1914 (PIL. 111, Fig. 1).

Nomenclature. The Zone is here introduced.

Stratigraphy. The lower boundary of the Zone is defined in the
description of the P. (D.) episcopalis Zone (see above). Its upper boundary is
marked by the disappearance of Perisphinctes (Arisphincfes) in Bulgaria, accom-
panied by P. (Dichotomosphinctes). Above that boundary, the first Gregory-
ceras appear in this country (Figs. 1 and 2).

The Bulgarian P. (D.) antecedens Zone is based on the range-zone of the
index species. Perisphinctes (Arisphinctes) occurs in this Zone only. It is cha-
racterized by Perisphinctes (Dichofomosphinctes) antecedens, P. (Arisphinctes)
helenae de R iaz, 1898, Euaspidoceras perarmatum (J. Sower by, 1822)
and E. catena (J. de C. Sow er by, 1823). In the lower part of the Zone
there is a sporadic presence of the index species which is represented by spe-
cimens, small in size. In the upper part of the Zone the size of this species
rapidly increases. This comes to confirm the result obtained by Broc h w i ¢ z-
Lewinski&R6Zak (1974) concerning the regularities in the changes
in the size of certain Oxfordian Perisphinctidae in the Middle and a part of
the Upper Oxfordian in the Polish Jura Chain. The accompanying perisphincted
faunas in the lower and upper part of the Zone in this country indicate similar
size changes.

Distribution. The P. (D.) antecedens Zone is present in the sec-
tion near the village of Mitrovci, Mihajlovgrad District (Javorec Formation,
No. 1, in the lower part); near the village of Granitovo, area of Belogradc¢ik
(Javorec Formation, upper part); to the south of the villages of Beli Osam and
Ciflik, area of Trojan (Ginci Formation, lower part), and in the valley of the
Cerni Vit River, 1.5 km to the south of the village of Polaten, area of Teteven
(Javorec Formation, middle part) (Sapunov, 1976).

Correlations. The Bulgarian P. (D.) antecedens Zone corresponds
to the P. (D.) antecedens Subzone [P. (A.) plicatilis Zone] of the third facies-
faunal district (Table 2). It correlates particularly well with the P. (D.) an-
tecedens Subzone near Czestochowa, Poland (Brochwicz-Lewinski,
1975).

Perisphinctes (D ichotomosphinctes) rotoides Subzone

Index species. Perisphinctes (Dichotomosphinctes) rotoides R on -
chadzeé, 1917 (Pl. 11, figs. la, b).
Nomenclature. The Subzone is here introduced.
Stratigraph y. The lower boundary of the Subzone coincides with
the lower boundary of the P. (D.) antecedens Zone (see above). Its upper boun-
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dary is related with the disappearance of Perisphinctes (Kranaosphincies)
and P.(Ofosphinctes) in this country and with the appearance of large-sized
P. (Dichotomosphinctes) and P. (Arisphinctes) (Fig. 2).

The Bulgarian P. (D.) rofoides Zone coincides with the range-zone of
the index species in this country, which is accompanied by small in size Peri-
sphinctes (Kranaosphinctes). Moreover, Taramelliceras (Taramelliceras) argo-
viense J eannet, 1951, Perisphinctes (Ofosphinctes) pulvinus E n a 'y, 1966,
P. (Dichotomosphinctes) montfalconensisde Loriol, 1901 and Pachyceras
sp. indet. also occur in the Subzone.

Distribution. The Subzone is present in the section Belogradéik
Cliff, to the north — north-east of the town of Belograd¢ik (Javorec Forma-
tion, No. 3); and in the section near the village Belotinci, area of Belograd¢ik
(Ginci Formation, No. 13, the lower part, in central position) (Sap unov,1976).

Correlations. The Bulgarian P. (D.) rofoides Subzone corresponds
approximately to the lower half of the P. (D.) antecedens Subzone [P. (A.)
plicatilis Zone] of the third facies-faunal district (Table 2). It is an equiva-
lent of the lower horizon of the P. (D.) anfecedens Subzone [P. (A.) plicatilis
Zone| of Czestochowa, Poland (Brochwicz-Lewinski, 1975),
where Perisphinctes (Dichofomosphinctes) rofoides has the same range-zone
as in Bulgaria. It should be noted that in the French Jura the same species
occurs throughout the entire P. (D.) anfecedens Subzone (E n ay, 1966).

Perisphinctes (Dichotomosphinctes) dobrogensis Subzone

Index species. Perisphinctes (Dichofomosphincies) dobrogensis Simi o-
nescu, 1907 (Pl. 1V, figs. la, b).

Nomenclature. The Subzone is here introduced.

Stratigraphy. The lower boundary of the Subzone is defined in
the description of the P. (D.) rofoides Subzone, while its upper boundary,
in the description of the P. (D.) anfecedens Zone (see above).

The Bulgarian P. (D.) dobrogensis Subzone is based on an association of
large-sized perisphinctids, where in addition to the index species (the latter
is restricted in the upper part), P. (Arisphinctes) plicatilis (J. Sowerby,
1817) (in the upper part, too) and P. (Dichofomosphinctes) antecedens S a | -
feld, 1914 (in the lower part) are also present.

Distribution. The Subzoneis present in the section near the
hamlet of Neskovci, to the south of the village of Cerni Osam, area of Trojan
(Ginci Formation, No. 3, the lower part and in the top of the clay limestones
underlying No. 3) (Sapunoyv, 1976).

Correlations. The Bulgarian P. (D.) dobrogensis Subzone cor-
responds approximately to the upper half of the P. (D.) anfecedens Subzone
[P. (A.) plicatilis Zone] of the third facies-faunal district (Table 2). It is an
equivalent of the upper horizon of the P. (D.) antecedens Subzone [P. (A.)
plicatilis Zone] in Czestochowa, Poland (Brochowicz-Lewinski,
1975), where just as in Bulgaria Perisphinctes (Dichotomosphinctes) antece-
dens and P. (D.) dobrogensis are also present. In the French Jura, P. (D.)
dobrogensis occurs throughout the whole P. (D.) antecedens Subzone (E n a y,
1966). It looks like that the P. (D.) antecedens Biozone in the Subbetic Zone,
Spain (Se queiros, 1974) is an equivalent of the Bulgarian P. (D.) dobro-
gensis Subzone,
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Gregoryceras riazi Zone

Index species.Gregoryceras riazi (de Grossouvre, 1917) (Pl.V,
figs. la-c).

Nomenclature. Under the name of “Zone der Gregoryceras frans-
versarium’’ this Zone is introduced by Sapunov&Ziegler (1976, p. 31)
based on the presence of “Gregoryceras fougquei (K ilian, 1889)”. After a
recent revision of this specimen, it has been found that it belongs to Gregory-
ceras riazi. The Bulgarian specimen has the features inherent of morphotype
“B” of Duong (1974, p. 54). According to this author, morphotype “B” occurs
in the P. (D.) parandieri Subzone of the G. fransversarium Zone. That faci
lends reliability to the assumption that G. riazi (which has been found under
conditions of unclarified biostratigraphic relationships with the faunas of
P. (D.) antecedens and P. (D.) bifurcatus Zones), in Bulgaria is located above
the upper boundary of the P. (D.) antecedens Zone which corresponds to the
G. transversarium Zone of the third facies-Taunal disiricl. Investigations car-
ried out on a number of Mediterranean and Submeterranian areas in the past
few years(E nayv, 1966; Sapunov,1973;Duong,1974;Sequeiros,
1974) show that in the areas in which is developed the fourth facies-faunal
district Gregoryceros (ransversarium is absent, on account of G. riazi and G. fou-
guei. 1t is for this reason that G. riazi is more suitable for an index species for
the fourth facies-faunal district and what is more, this species is [ound along
with Gregoryceras transversarium in the third facies-faunal district. In addi-
tion, G. riazi has already been used as an index species in the Subbtetic Zone,
Spain(Sequeiros, 1974).

The G. transversarium Zone has been used in sonie of the older Bulgarian
papers, before Sapunov&Ziegler (1976). For instance, 3s1artap -
c k u (1908, p. 213) mentions the presence of the Zone, eastward of the town
of Tran (Kraiste region), on the basis of “Perisphinctes cf. triplex Quenst.
( Perisph. plicatilis Sow)”. Probably, 3n1artapcku interpreted the
G. transversarium Zone in the original meaning given to it by O p p e | (1863).
3aaTapcku's pecimen has been lost. But it seems that it has been errone-
ously identified, since the rocks in which it has been found, belong to the
Centralbalkan Flysch Group which is of aconsiderably younger age there. The
mention of the G. {ransversarium Zone by K o e n (1931, p. 40; 1932, p. 28,
pl.4, figs, 24a and 24b; 1946, p. 124) is based on a crushed specimen, found in
the lower part of the Javorec Formation near the Cerven Peak, north of Tete-
ven, identified as “Perisphinctes promiscus B u k o w sk i”. As I have already
noted above, in this case mention is made of a specifically indeterminable
fragment of Orfhosphinctes which comes to prove the presence of the Upper
Oxfordian.

The presence of the G. fransversarium Zone is reported also by Can vy -
HoB etal. (1965, p. 26). These authors accept the scope of the Zone in
Oppel’ s (1863) sense, too.

Stratigraphy. The lower boundary of the Zone is defined in the
description of the P. (D.) anfecedens Zone (see above). Its upper boundary,
which is also the boundary between the Middle and theUpper Oxfordian, is mark-
ed with the appearance of the earliest Perisphinctes (Dichiotomoceras) (Fig. 2).

The Bulgarian G. riazi Zone probably coincides with the range-zone of
the genus Gregoryceras in this country. This has not been proved in the Bulga-
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! — total slratigraphic occurrence in the third and fourth facies-iaunal districts, accordingloZ iegier
(1939: 1974a),Enay(1966), Brecchwicz-Lewinski(l973), Enay, Tintanl&Cariou
(1974, Sequeiros (1974), Duvong (1974, Sapunov & Ziegler (1976) and others; 2
probable stratigraphic occurrence in the third and fourth facies-faunal districts, according to the same
aunthors: 3 —- slraligraphic occurrence in Bulgaria

rian sections since the sparse presence of representatives of this genus have
been found without any other ammonite faunas. Yet, the fact that so far not
a single Gregoryceras has been found both in the P. (D.) anfecedens and the
P. (D.) bifurcatus Zones, provides arguments in favour of the assumption made
above. The association of the Bulgarian G. riazi Zone is represented by Gre-
goryceras riazi, Gregoryceras sp. indet. and Discosphinctes aeneas (Gem mel -
laro, 1877).

Distribution. The Zone is present in the section on the Belograd-
¢ik — OreSec Railway Station road (Javorec Formation, No. 3, in upper
position); in the section near the village of Belotinci, area of Belogradcik
(Ginci Formation, No. 13, lower part, in upper position), and near the village
of Falkovec, eastwards of Belograd¢ik (Javorec Formation, probably the
upper part) (Sapunov, 1976).

Correlations. The Bulgarian G. riazi Zone corresponds lo the
G. transversarium Zone of the third facies-faunal district (Table 2). It coin-
cides also with the G. fransversarium Zone in Cz stochowa, Poland (Bro -
chwicz-Lewinski, 1975). The G. riazi Interval-zone in the Subbetic
Zone, Spain (Sequeiros, 1974) has a similar scope. However, there the
index species is also found in the P. (D.) bifurcatus Zone.
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Upper Oxfordian

In Bulgaria this Substage is characterized by the presence of Perisphinctes
(Dichotomoceras), P. (Perisphinctes), Passendorferia, Microbiplices and Epi-
pelfoceras (Figs. 1 and 2), as well as different species of the genera Mefahaplo-
ceras, Creniceras, Idoceras, Orthosphinctes and Euaspidoceras.

Even though no ammonite zones may be differentiated in it, the Upper
Oxfordian is present in the lower part of the Ginci Formation, in-between the
villages of Berende and Svetlja, District of Pernik, where it is proved by
Orthosphinctes sp. indet. juv. ? all. polygyratus (R einecke, 1818)(Sa -
punov, 1976).

Ammonite Zones and Subzones

Perisphincies (Dichotomoceras) bifurcatus Z o n e

Index species. Perisphincles (Dichotomoceras) bifurcatus(Quensie d,
1846) (P1. VI, Tlig. 1).

Nomenclature. The Zone is here introduced.

Stratigraphy. The lower boundary is defined by the description
of the G. rinzi Zone (see above). Its upper boundary is marked by the appearance
of Epipeltoceras, Euaspidoceras hypselum (O p p e I, 1863) and Orthosphincies,
which is preceded by the disappearance of Perisphinctes (Dichotomoceras).
The genus Perisphinctes does not cross this boundary in Bulgaria (Figs. 1 and 2).

The Bulgarian P. (D.) bifurcatus Zone is based on the range-zone of
Perisphinctes (Dichofomoceras). The representatives of Passendorferia and
Perisphinctes (Perisphinctes), found sporadically in this country, occur only
in the Zone (Fig. 2). The zonal association is represented by Perisphinctes
(Dichotomoceras) bifurcatus, P. (D.) bifurcatoides E n ay, 1966, P. (D.) cras-
sus E n a 'y, 1966, Passendorferia teresiformis(Brochwicz-Lewinski,
1973), P. ziegleri(Brochwicz-Lewinski, 1973), and Perisphinctes
(Perisphinctes) ci. cautisnigrae Arkell, 1935.

Distribution. The Zoneis present in the section near Magura
Cave, to the west of the village of Rabi3a, area of Belograd¢ik (Ginci Forma-
tion, No. 2, in the lower part); in the section near the village of Komstica,
District of Sofia (Javorec Formation, No. 5, 6 m above the very base),
and also near the village of Varbovo, area of Belograd¢ik (Ginci Formation,
the exact position is unknown) (S apuno v, 1976).

Correlations. The Bulgarian P. (D.) bifurcatus Zone cor-
responds to the P. (D.) bifurcatus Zone of the third facies-faunal district
(Table 2). It correlates with the P. (D.) bifurcatus Zone in Cr.stochowa, Po-
land (Brochwicz-Lewinski, 1975) and the Subbtetic Zone, Spain
(Sequeiros, 1974).

Epipeltoceras bimammatum Zone
Index species. Epipeltoceras bimammatum (Quensiedt, 1857). The

index species has not been found in Bulgaria. Cted anos’s (1962, p. 103,
Pl. 2, figs. 3a, b) specimen, described and figured as “Epipeitoceras bimam-
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matum (Quenstedt)” belongs to Epipeltoceras treptense E n ay, 1963
(see P1. VI, figs. 3a, b in this paper).

Nomenclature This Zoneis mentioned by Koen (1946,
p. 124) for the first time. According to this author, it is present in the Teteven
area on the basis of “Aptychus lafus. P ar k.”, which cannot be considered as
evidence. For this reason it should be accepted that in Bulgaria it has been
introduced by Cted anos (1962, p. 104). The E. bimammatum Zone of
CanyHos et al. (1965, p. 26) embraces also a certain part of the G. riazi
Zone, because in the composition of the zonal association, in addition to the
index species, also “Gregoryceras fouquei (K i 11i an, 1889)” is quoted.

Stratigraphy. The lower boundary of the Zone is defined in the
description of the P. (D.) bifurcatus Zone (see above). Its upper boundary is
marked with the disappearance of the genus Epipelfoceras and the appearance
of /doceras. That is an assumption, however, in agreement with well-defined
mutual relations in the ammonite successions in the third facies-faunal dis-
{rict. So far in Bulgaria no representatives of these two genera have been es-
{ablished in one and the same section.

The Bulgarian E. bimammatum Zone coincides with the range-zone of
Epipeltoceras. 1t is characterized by Epipeltoceras (reptense and probably by
Orthosphincles sp. n.

Distribution. The Zone is present in the section near the Magura
Cave, to the west of the village of Rabi$a, area of Belograd¢ik (Ginci Forma-
tion, No. 2, upper part) and probably in the borehole seclion of R-87, Gurkovo,
Districl of Tolbuhin (Provadija Formation, 2—5 m above the very base)
(Sapunov, 1976).

Correlalions. The Bulgarian E. bimammatum Zone corresponds
{o the same Zone in the third facies-faunal district (Table 2). It corresponds
to the same Zone of Cz¢stochowa, Poland (Brochwicz-Lewinski,
1975). If looks as if the lower, larger part of the E. bimammatum Biozone in
the Subbetic Zone, Spain (Se queiros, 1974) corresponds to the Bulgarian
Zone.

Euaspidoceras hypselum S ubzone

Index species. Euaspidoceras hypselum (Oppel, 1863) (Pl. VII,
figs. la, b).

Nomenclature. The Subzoneis here introduced. “Beds with
Creniceras renggeri’’ of J. Stephanov (in labels) in the section of the
Belograd¢ik Cliff, to the north — north-east of the town of Belograd¢ik is a
synonym (see Sapunov, 1976).

Stratigraphy. The lower boundary of the Subzone coincides with
the lower boundary of the E. bimammatum Zone (see above). Its upper boun-
dary is defined by the disappearance of the index species, accompanied by
Creniceras lophotum (O ppel, 1863).

The Bulgarian E£. hypselum Subzone coincides with the range-zone of the
index species. It is characterized by an association of species, similar to the
association of the same Subzone in Southern.Germany: Euaspidoceras hypselum,
E. eucyphum (O p p el, 1863) (occurs in the lower part of the Subzone),
Creniceras lophotum (O p p e 1, 1863) (occurrs in the upper part of the Sub-
zone) and Microbiplices divergens(Oppenh e i mer, 1907). It is accompanied
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EXPLANATION OF PLATE 1
Early Oxfordian ammonites

Fig. 1. Creniceras renggeri (O p p e 1, 1863). Section near the village ol Belotinci, area
ol Belogradcik, District of Vidin (West Forebalkan). Ginci Formation, member of the
lower nodular limestones, No. 12, at 2 m below the top (S a p u n o v, 1976, p.29); Lower
Oxfordian, Creniceras renggeri Zone. Pal. Mus. Univ. Sofia, J333/47—1.> 1.0

Figs. 2a, b. Prososphincles matheyi (de Loriol, 1898). Section near the village of
Erden, District of Mihajlovgrad (West Forebalkan). Javorec Formation, lower part (the
cxact position in the section is unclear) (S a p un o v, 1976, p.30); Lower Oxfordian. Pal
Mus. Univ. Sofia, J293/47—2.x 1.0

Fig. 8. Neocampylites (Neocampylites) delmontanus (O p p e 1, 1863). Section in bore-
hole R-109, Vranino, District of Tolbuhin (eastern part of the Moesian Platform). Pro-
vadija Formation, at 10 m above the very base (Sa p u n o v, 1976, p.38); Lower Oxfor-
dian. Pal. Mus. Univ. Sofia, J345/47—3.X 1.0

Figs. 4a, b. Parawedekindia bodeni (P ries.cr, 1937). Section Belogradéik Cliff, to
the north — north-east of Belogradéik, District of Vidin (West Forebalkan). Javorec
Formation, No. 2 (Sapunov, 1976, p.28); Lower Oxfordian, Creniceras renggeri
Zone. Pal. Mus. Univ. Sofia, J350/47—4.< 1.0

Figs. 5a. b. Propcrisphinctes bernensis (d ¢ L or i ol, 1898). Section near the village of
Belotinci, area of Belograd¢ik, District of Vidin (West Forebalkan). Ginei Formation,
member of the lower nodular limestones, No. 12, the exact position is unclear (Sap u -
no v, 1976, p.29); Lower Oxfordian. Pal. Mus. Univ. Sofia, J294/47-—5.X 1.0

Figs. 6a. b. Peltomorphites athletoides (L a h usc n, 1883). Scction Belogradéik Cliff,
to the north — north-east of Belogradéik, District of Vidin (West Forebalkan).-Javorec
Formation, No. 1| (Sapunov, 1976a, p.28); Lower Oxfordian, Peltomorphites athletoides
Zone. Pal. Mus. Univ. Sofia, J358/47—6.X 1.0






EXPLANATION OIF PLATE 11
(Middle Oxlordian ammonites)

Figs. la, b. Perisphinctes (Dicholomosphincles) roloides R onchadzé, 1917. Section
near the village of Belotinci, arca of Belogradéik, District of Vidin (West Forebalkan®.
Ginci Formation, member of the quarry limestones with flint, No. 13, lower part, in
middle position (Sapunov, 1976, p.29); Middle Oxfordian, Perisphinctes (Dichofo-
mosphinctes) antecedens Zone, P. (D.) rotoides Subzone. Pal. Mus. Univ. Sofia, 1290747 —
7.X1.0

Figs. 2a, b. Perisphinctes ( Kranaosphinctes) sp. indel. (inner whorls). Section ncar the
village of Belotinci, area of Belograd¢ik, District of Vidin (West Forebalkan). Ginci
Formation, member of the quarry limestones with flint, No. 13, lower part, in middle
position (S a p un o v, 1976, p. 29); Middle Oxfordian, Perisphinctes (Dichotomosphinctes)
antecedens Zone, P. (D.) rofoides Subzone. Pal. Mus. Univ. Sofia, J507/47 — 8.~ 1.0

Figs. 3a, b. Perisphincies (Dichotomosphinctes) cpiscopalis de L oriol, 1901. Section
near the village of Belotinci, area of gelogradéik, District of Vidin (West Forebalkan).
Ginci Formation, member of the quarry limestones with flint, No. 13, lower part,
from the very base (Sap unov, 1976, p.29); Middle Oxfordian, Perisphinctes (Dicho-
tomosphinctes) episcopalis Zone. Pal. Muvs, Univ. Solia, J292/47—9.X 1.0






EXPLANATION OF PLATE 111
(Middle Oxfordian ammoniies)

Fig. I. Perisphinctes (Dichotomosphinctes) aniecedens S alf el d, 1914 (casl). Localily
near the hamlet of Neskovci, to the south of the village of Cerni Osam, area of Trojan,
District of Love¢ (Central Balkan). Ginci Formation, from the upper part of the cleyey
limestones, at 2.50 m below the tower boundary of the overlying rose coloured nodular
limestones [==No. 3 accordingtoSapunov &Ziegler (1976,p.27))(Sapunoyv,
1976, p.35); Middle Oxfordian, Perisphinctes (Dichotomosphinctes) anltecedens Zone, P.
(D.) dobrogensis Subzone. Pal. Mus. Univ. Sofia, J270/47—10. < 1.0
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EXPLANATION OF PLATE IV
(Middle Oxfordian ammonites)

Iigs. la, b. Perisphinctes (Dicholomosphinctes) dobrogensis Simionescu, 1907. Localily
near the hamlet of Neikovci, o the south of the village of Cerni Osam, area of Trojan,
District of Love¢ (Cenlral Balkan). Ginci Formation, No. 3 [accordingloSapunov &
Ziegler (1976, p. 27)], from the lower parl (S ap unov, 1976, p.35); Middle Ox-
fordian, Perisphinctes (Dichotomosphinctes) antecedens Zone, P. (D.) dobrogensis Subzone.
Specimen of Sapunov&Zieglecer (1976, pl. 3, ligs. fa, b) figured as “Dichotomo-
sphinctes sp.’’. Pal Mus. Univ. Solia, J268/46—8 (old number J6491).X 1.0
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EXPLANATION OF PLATE V
(Middle Oxfordian ammonitcs)

Figs. la-c. Gregoryceras riazi (dec Grossouvre, 1917). Seclion along the Belograd-
¢ik-OreSec Railway Stalion road, District of Vidin (West Forebalkan). Javorec Forma-
tion, No. 3, from the upper 2.10 m, in higher position (not in situ) (Sap un o v, 1976,
p.27); Middle Oxfordian, Gregoryceras riuzi Zone. Specimenol Cr e d a 0 o 8 (1962, p. 101,
pl. 2, figs. fa, b; pl. 3, figs. la, b), described and ligured as “Gregoryceras fouquei (K i i-
an)”’, Pal. Mus. Univ. Sofia, J355/32—2 (old number J718).X'1.0

FFigs. 2a, b. Discosphinctes aeneas (Ge mme l |l ar o, 1877). Seclion necar the village of
Belotlinei, area of Belograd¢ik, District of Vidin (Wesl Forebalkan). Ginci Formalion,
member of the quarry limestones wilh flint, No. 13, lower part, in upper position (S a -
punov, 1976. p.29); Middle Oxfordian, Gregoryceras riazi Zone. Pal. Mus. Univ. Sofia,
J295/47—11,X 1.0



PLATE




E XPLANATION OIF PLATE VI
(Late Oxfordian ammonites)

Fig. . Perisphinctes (Dichotomoceras) bifurcatus (Q u ¢ n st e d, 1846). Scclion near the
Magura Cave, lo the west of the village ol Rabisa, area of Belograd¢ik, District of Vidin
(West Forebalkan). Ginci Formation, No. 2, from the lower part (Sa p unov, 1976,
1.27); Upper Oxfordian, Perisphinctes (Dichotomocerus) bifurcatus Zone. Pal. Mus.
Univ. Sofia, J280747—12.. 1.0

Fig. 2. Passendorferia ziegleri (Brochwicz-Lewinski, 1973). Locality lo the
north of the village of Varbovo, area of Belogradéik, District of Vidin (West Forebalkan).
Ginci Formation, the position in the scction is unknown (S a p u n o v, 1976, p.30); Upper
Oxfordian, Perisphinctes (Dichotomoceras) bifurcatus Zone. Pal. Mus. Univ. Sofia,J260/47-—
13.21.0

FFigs. 3a, b. Epipeltoceras treptense E noa y, 1963. Section near {the Magura Cave, lo the
west of the village of Rabisa, arca of Belogradéik, District of Vidin (West Forebalkan).
Ginci Formation, No. 2, from the upper parl (Sap unov, 1976, p.27); Upper Oxfor-
dian, Epipelfoceras bimammaium Zone. Specimen of Ctedanoms (1962, p. 103, pl.
2, figs. da, b), described and figured as “Epipeltoceras bimammatum (Quenstedt)’.
Pal. Mus. Univ. Soflia, J364.32—5 (old number JO1125).\ 1.0

IFigs. 4a, b. Microbiplices divergens (O p penheimer, 1907). Section near the Javo-
rec Peak, village of Bov, Solia Districl (Wesl Balkan). Ginci Formation, No. 5, from the
lower part (S a p unov, 1976, p.32); Upper Oxfordian, Epipeltoceras bimammatum Zone,
Euaspidoceras hypselum Subzone. Pal. Mus. Univ. Sofia, J300/47--18.X 1.0






EXPLANATION OF PLATE VII
(Lale Oxfordian ammoniles)

Figs. la, b. Euaspidoceras afi. hypselum (O p p ¢ 1, 1863). Section Belogradeik Cliff,
to the north — nortih-cast of Belegradc¢ik, District of Vidin (West Forecalkan). Ginci
Formation, No. 5 (Sap unov, 1976, p.28); Upper Oxiordian, Epipeltoceras bimam-
matum Zone, Euaspidoceras hypseium Subzone. Pal. Mus, Univ. Solia, J371 47--14.~ 1.0

Figs. 2a. b. Creniceras lophotum (O p p e 1, 1863). Section Belogradcik Cliff, 1o the north —
north-cast of Belogradéik, Disirict of Vidin (West Forebalkan). Ginei Formation, No. 5
(Sapunov, 1976,p. 28); Upper Oxfordian, Epipelioceras bimammatum Zone, [Fuas-
pidoceras hypselum Subzone. Pal. Mus. Univ. Solia, J340.47—15.% 1.31

Figs. 3, 4. Idoceras cf. planuia (Hehlin Zieten, 1830). Locality near the village of
PleSivec, area of Belogradéik, District of Vidin (West Forebalkan). Ginci Formation,
probably from the middle parl (Sapunov, 1976, 1976, p. 30); Upper Oxfordian,
Idoceras planula Zone. The specimens are figured by Brochwicz-Lewinski &
R 6z ak (1976, PI. 36, igs. 2a, b). Pal. Mus. Univ. Sofia, J515/47—16 (fig. 3), J516/
4717 (fig. 4).~1.0






by species, known for their wider stratigrapic occurrence, yet they have
been found only in the E. Aypselum Subzone in Bulgaria so far: Orthosphinctes
mogosensis (Choffat, 1893), O. delgadoi (Choffat, 1893) and Euas-
pidoceras cf. varioornatum (D o r n, 1930).

Distribution. The Subzone is present in the section Belo-
grad¢ik Cliff, to the north — north-east of the town of Belograd¢ik (Ginci
Formation, Nos. 4 and 5); in the section near the Javorec Peak, {o the east
of the village of Bov, District of Sofia (Ginci Formation, No. 5, the lower part)
and in the section in the Stra¢a Gorge, to the south of the village of Straza,
District of Targoviste (Ginci Formation, No. 2) (Sa p uno v, 1976).

Corrclations. The Bulgarian E. hypselum Subzone corresponds to
the same Subzone in the third facies-faunal district (Table 2).

Idoceras planula Zone

Index species. /doceras planula (Heh! in Zieten, 1830) Pl VII,
fig. 3, 4).

Nomenclature. The Zone is here introduced.

Stratigraphy. The lower boundary is defined in the description
of the E. bimammatum Zone (see above). Its upper boundary is marked by the
appearance of the earliest representatives of the subgenus Afaxioceras (Para-
faxioceras) in this country, which is accompanied by Decipia in Bulgaria
(Fig. 2). I represents also the boundary between the Oxfordian and the Kim-
meridgian.

The Bulgarian /. planula Zone is based on the presence of the index spe-
cies, as well as on /doceras(?) sp. n.

Distribution. The Zone is present near the village of PleSivec,
area of Belogradc¢ik, District of Vidin (Ginci Formation, the exact position
in the section is unknown, possibly in the middle part of the Formation); in
the section of borehole R-109, Vranino, District of Tolbuhin (Provadija
Formation, 14.80 m above the very base) (Sapuno v, 1976).

Correlations. The Bulgarian /. planula Zone corresponds to
the same Zone in the third facies-faunal district (Table 2).

Phylloceratina and Lytoceratina in the Oxfordian of Bulgaria

In the Oxfordian sediments of Bulgaria the representatives of Phylloceratina
and Lytoceratina are relatively rare. Species, belonging to the genera Sower-
byceras and Holcophylloceras are found: Sowerbyceras helios (Noetling,
1887) (Lower Oxfordian), S. fortisulcatum (d"Orbigny, 1849) (Upper
Oxfordian, E. bimammatum Zone, E. hypselum Subzone), Holcophylloceras
mediterraneum (N eu m a yr, 1871) (Oxfordian). Lytoceratina are represent-
ed by single indeterminable specimens.

Oxfordian Ammonite Species of Uncertain
Stratigraphic Occurrence

In this study the following species of Perisphinctidae, Aspidoceratidae and
Haploceratidae, whose stratigraphical distribution in Bulgaria could not be
clarified with precision, are listed below:
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(1) Parawedekindia sp. n. 1 —? Lower Oxfordian (C. renggeri Zone) —? Mid-
dle Oxfordian (P. (D.) eposcopalis Zone) (the section along the Belograd¢ik —
Gara Orefec road; Javorec Formation, No. 3, in a lower position);

(2) Euaspidoceras crebricostis (Arkell, 1927) —? Middle Oxfordian
(G. riazi Zone) —? Upper Oxfordian (the section Belograd¢ik — Gara OresSec;
Ginci Formation, No. 4, in the lower part);

(3) “Perisphinctes’ cf. bocconii Gemmellaro, 1872-82—? Middle
Oxfordian (G. riazi Zone) —?Upper Oxiordian (E. bimammafum Zone) (bore-
hole section of R-109, Vranino, District of Tolbuhin; Provadija Formation,
12 m above the very base);

(4) Metahaploceraskobyi (Ch o ffat, 1893)—? Upper Oxfordian (£. bimam-
matum Zone) — ?Lower Kimmeridgian, lower part (section near the village
of Mitrovci, District of Mihajlovgrad; Javorec Formation, No. 1, from the
top);

(5) M. rigidum (Wegele, 1929) —? Upper Oxfordian (/. planula
Zone) — ? Lower Kimmeridgian, lower part (section near the Javorec Peak,
to the east of the village of Bov, District of Sofia; Ginci Formation,No. 5,
from the middle part);

(6) M. litocerum (O p pel, 1863) —?Upper Oxfordian —?Lower Kim-
meridgian, lower part (borehole section of R-1, Varna; Provadija Formation,
29.50 m above the very base);

(7) Orthosphinctes suevicus (Siemiradzki, 1898) —? Upper Oxfor-
dian (/. planula Zone) —? Lower Kimmeridgian, lower part [locality near
the village of Batkovci (at present merged withthe village of Dragovistica),
to the east of Beledie Han, District of Sofia; Javorec Formation] (Sapuno v,
1976).
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