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H. I'. Canynos — Ammorumosan cmpamuzpagpusn epxreii wpst 8 boazapuu. 111. Kumepud -
cKuid  apyc: nodwvapycer, 30nst u nod3onsi. Bonrapckne Ammonitina kKHMepMAKCKOro
Apyca npuHaanexar k ceMeiictBam Haploceratidae, Glochiceratidae, Perisphinctidae u
Aspidoceratidae. Ha ocHoBaHRH yCTaHOBJeHLbIX 3aKOHOMePHOCTeH B HX CTpaTHrpaduue-
CKOM pacnpocTpaHeHHH Ha TeppuTopiH Bosnrapuu paspaGorana cxema aMMoHnTOBbIX Oppel-
30H H OJlHAa HHTepBaabHas 30Ha (interval-zone):

Bepxuuii KHMepHAKCKHI noigmrapyc—

aoHa Hybonoticeras beckeri
CpeaHuith KHMMepPHAXKCKHI NoABApPpYyC—

3oHa Aspidoceras sesquinodosum

HHTepBanLHan 30Ha Crussoliceras/ Aspidoceras sesquinodosum
HuxHunil KMMepHAXCKHUN mMmOABAPYC —

3oHa Crussoliceras divisum

3oHa Ataxioceras ( Ataxioceras) hypselocyclum

3oHa Ataxioceras (Parataxioceras) desmoides

3ona H. beckeri pacujieHeHa Ha ABe NMOA30OHB: BepXHAA — nof3oHa Virgalaxioceras
sefafum ¥ HHXKHAA — noA3oHa Suineria subeumela.

[TpuBenenu cBefieHHA 06 HHAGKCNOM BHAe H HOMeHKJaType (no Goarapckoil Jnrepa-
Type) Kaxjoro noApasjejeHHs, oOnpelejeHbl TpaHHUbl M cooblleHbl XapaKTepHule
BHALI, [lpuBefenbl AaHHbie O pacnpocTpaHeHuH (nop)3on B Boarapuu, cpenaub GHo-
KOppeasiliHH.

Abstract. The Bulgarian Kimmeridgian Ammonitina belong to the following fami-
lies: Haploceratidae, Glochioceratidae, Perisphinctidae and Aspidoceratidae. On the
basis of the regularities found in their stratigraphic occurrence in this country, a scheme
consisting of ammonite Oppel-zones and an Interval-zone is worked out, ‘as follows:
Upper Kimmeridgian—

Hybonoticeras beckeri Zonc
Middle Kimmeridgian—

Aspidoceras sesquinodosum Zone

Crussoliceras/ Aspidoceras sesquinodosum Interval-zone
Lower Kimmeridgian—

Crussoliceras divisum Zone



Ataxioceras (Atlaxioceras) hypselocyclum Zone

Ataxioceras (Parataxioceras) desmoides Zone

The H. beckeri Zone is subdivided into two subzones: an upper — Virgataxioceras
sefatum Subzone, and a lower — Sutneria subeumela Subzone.

For each zonal subdivision information is given about the index species, nomencla-
ture (with regard to the Bulgarian literature), the boundaries are defined and the cha-
racteristic genera and species are given. Data on the distribution of the (sub)zones in
Bulgaria are given and biocorrelations are made.

The Kimmeridgian Ammonitina in Bulgaria often exhibit considerable
similarities with the representatives of this suborder from the third facies-
faunal district Sapunov&Ziegler, 1976, p. 8). This is valid for some
intervals in the lower part of the Stage and particularly for its upper part.
In Bulgaria, the presence ol the (sub) zones of the third district has been estab-
lished in these intervals according to the standard schemesof Enay, Tin-
tant&Rioult in Mouterde et al. (1971) and Sapunov &
Ziegler (1976) (Table 2).

In an earlier paper (Sap unov, 1976a) | have pointed out that repre-
sentatives of Aulacostephanus are totally absent from the faunas of this coun-
try, and Ataxioceras are found only sporadically. The former fact has posed
difficult problems in the ammonite zonation of the middie part of the Kim-
meridgian in Bulgaria since non-characteristic and more extensively occur-
ring representatives of Aspidoceras, Taramelliceras and Nebrodites, accompa-
nied by Orthosphinctes predominate in this interval (Kimmeridgian 1V--V;
see Table 2). The faunas in Andalusia are of a similarnature (Sapunov &
Ziegler, 1976,p.23). Theammonites from the middle part of the Kimmeridgian
in this country come either from the Ginci, or from the Ne$kovci Formation.
In the former case most of the specimens are more or less dissolved, which is
typical of the Upper Jurassic nodular limestones. In the latter case the spe-
cimens are crushed. This complicated the palaeontological study and inter-
fered with the reliable identifications, particularly of Aspidoceras. Nonetheless,
I have ventured to make specific identifications of several specimens of this
genus with clear positions in the sections. This made it possible to separate
a Bulgarian Oppel-zone which corresponds to Kimmeridgian V. In so far as
the Kimmeridgian 1V is concerned, however, not a single Aspidoceras acan-
thicum (O p p e |, 1863) has been found among the Bulgarian specimens. That
is why at the present state of research an interval-zone was separated for the
Kimmeridgian [V in Bulgaria. For the basal part of the Kimmeridgian (Kim-
meridgian 1) a Bulgarian Oppel-zone based on the range-zone of Afaxioceras
(Parataxioceras) in this country was separated. The index species was se-
lected among the representatives of this subgenus because of the total
absence of Sutneria from this interval of the Kimmeridgian Stage in
Bulgaria.

The ammonite zonal scheme offered here for the Kimmeridgian in Bul-
garia is the first attempt towards a general subdivision of this stage in this
country. That is why it is incomplete and not all biostratigraphic relationships
are made clear. I regard this scheme as the starting point for further research,
rather than as a finished study.



The Substages, Ammonite Zones and Subzones
of the Kimmeridgian in Bulgaria

The substages of the Kimmeridgian . In the past,
3aarapcku (1908, p. 195) and Cted anoB (1959) were the first to
attempt a subdivision of the Kimmeridgian in Bulgaria. According to the
first author, there are two ‘horizons' in the Kimmeridgian. The ‘lower
horizon’ is represented by darker limestones with sporadic fossils, and the
‘upper horizon’ is lighter and more clayey with abundant ammonite faunas.
Obviously, this subdivision is based primarily on lithological features.
Considerably later, CTe ¢ a H o B divides the Kimmeridgian in West Bulga-
ria into a ‘lower’ and an ‘upper’ one on the basis of some representatives of
the genus Hybonoticeras. His ‘Lower Kimmeridgian’' is based on H. harpe-
phorum (Neum ayr, 1873) but it is known that this species occurs in the
Upper Kimmeridgian. His ‘Upper Kimmerdgian’ is based on the presence
of H. hybonotum (O p p el, 1863). This species, however, characterized the
basal zone of the Tithonian Stage. Later, the author revised that view (see
Credpanosin CasonoB&Cred aHosb, 1965).

A notoriously difficult problem is that of unifying the Kimmeridgian
substages. It is linked with the controversy over the scope of the Kimmerid-
gian Stage in Europe. This problem cannot be solved as long as the upper
boundary of the Kimmeridgian in Southern England (first facies-faunal dist-
rict) lies in a higher stratigraphic position than the upper boundary of the Kim-
meridgian in Central and Southern Europe (third and fourth facies-faunal
districts); in other words, until the Tithonian, Volgian and Portlandian are
given an equivalent stratigraphic meaning. Twenty years ago Ar k e | I (1956)
suggested the name of Lower+Middle Kimmeridgian for the Kimmeridgian
from the third and fourth [acies-faunal districts in order to facilitate correla-
tions between them and the substages in Southern England [the name ‘Lower
Kimmeridgian’ or ‘Crussolian’ has also been used by some authors (Zeiss,
1965) to designate the Kimmeridgian from the third and fourth districts].
After being used for some time, this term was soon dropped by the stratigra-
phers working in Central and Southern Europe (see also Ziegler, 1964).
Neverthelass, in order to avoid coniusion, the use of Kimmeridgian substages
in the English sense should be accompamed by explanatory notes (Sapunov
&Ziegler, 1976, p. 10, 24) (see Table 2).

In recent years, the Kimmeridgian from the third facies-faunal district
is divided in two ways as follows: (1) Lower and Upper Kimmeridgian (E n a y,
Tintant&Rioult in Mouterde etal, 1971), and (2) Lower,
Middle and Upper Kimmeridgian (Z e i s's, 1971). The scheme consisting of
three substages seems to me the better balanced one and better suited for
Bulgaria. As defined by the standard ammonite Oppel-zones for the third
facies-faunal district (according to Enay, Tintant& Rioult in
Mouterdeetal,b I97];Sapunov&Ziegler, 1976), the three sub-
stages of the Kimmeridgian have the iollowing scopes:

) UpperKimmeridgian (Hybonoticeras beckeri Zone),
(2) Middle Kimmeridgian (Aspidoceras acanthicum Zone and Aulacostepha-
nus eudoxus Zone);

() Lower Kimmeridgian (Sufneria platynota Zone, Ataxioceras (Ataxio-
ceras) hypselocyclum Zone, and Crussoliceras divisum Zone). )
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The ammonite zones and subzones of the
Kimmeridgian. The successions of the representatives of suborder
Ammonitina found in the Bulgarian sections made it possible to work out
a scheme of ammonite Oppel-zones and subzones and an interval-zone for the
Kimmeridgian in this country. It is given in Table 1.

Table 1
Substages, ammonite zones and subzones of the Kimmeridgian in Bulgaria

Upper Kimmeridgian

Virgataxioceras setatum Subzone
Hybonoticeras beckeri Zone

Sulneria subeumela Subzone

Middle Kimmeridgian

Aspidoceras sesquinodosum Zonc

Grussoliceras|Aspidoceras sesquinodosum Interval-zone

Lower Kimmeridgian

Crussoliceras divisum Zone

Ataxioceras (Ataxioceras) hypselocyclum Zonc

Ataxioceras (Parataxioceras) desmoides Zone

Lower Kimmeridgian

This Substage is characterized by the genera Ataxioceras (subgenera Ataxio-
ceras and Parataxioceras), Crussoliceras and Garnierisphinctes. Besides, the
genera Decipia, Orthaspidoceras and Streblites have so [ar been found in Bulgaria
only in the Lower Kimmeridgian (Figs. 1, 2).

Without being possible to divide this Substage into zones, the Lower
Kimmeridgian is present in the Ginci Formation near the village of Cemis,
east of the village of Mitrovci, District of Mihajlovgrad; near the village of
Ravna, area of Gode¢, District of Sofia; as well as in the holostratotype of
the Agélnica Formation (No. 1) to the east of the village of Drenta, District
of Veliko Tarnovo, where it is proved by Taramelliceras (Taramelliceras) tra-
chinotum (O p p e ], 1863) (Sapunov, 1976a).
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Ammonife Zones

Ataxioceras (Parataxioceras). desmoides Zone

Index species. Atfaxioceras (Parataxioceras) desmoides W egele,
1929 (PI. 1, fig. 1).

Nomenclature. The Zone is introduced here. Sapunov &
Ziegler (1976, p. 31) have pointed out that ‘Kimmeridgien I (Zone der
Sutneria platynota)’ has not been identified in this country. This standpoint
was based on the fact that the index species was not found in Bulgaria. I refer
the ammonite figured by the authors (Sapunov&Ziegler, 1976,
pl. 3, fig. 2) as ‘Ataxioceras (Parataxioceras) sp.’ from the upper part of the
Ginci Formation near the hamlet of Neskovci, District of Love¢, to A. (P.)
desmoides. In the course of further investigations, other representatives of
Alaxioceras (Parataxioceras) together with Decipia were also found in the same
level of this section. No Ataxioceras (Ataxioceras) has been found so far among
this ammonite association. All this justilies the assumption that faunas with
Ataxioceras (Parataxioceras) form a zone at the base of the Kimmeridgian
which is equivalent to the standard S. platynota Zone. The absence of represent-
atives ol the genus Sutaeria from the Bulgarian Lower Kimmeridgian makes it
impossible for me to use Sufneria platynoia (R einecke, 1818) as index
of the lowest zone of the Kimmeridgian in this country.

Stratigraphy. The lower boundary of the zone, which is also a
boundary between the Oxfordian and the Kimmeridgian, is marked by the
first appearance of Ataxioceras (Parataxioceras). Its upper boundary is connected
with the appearance of the earliest Ataxioceras (Ataxioceras).

The Bulgarian A. (P.) desmoides Zone is based on the range-zone of Ata-
xioceras (Parataxioceras) and of Decipia in this country (see Fig. 2). The zonal
association is characterized by Afaxioceras (Parataxioceras) desmoides, A. (P.)
inconditum (Fontannes in Dumortier&Fontannes, 1876),
Decipia pseudobreviceps (Simionescu, 1907), Metahaploceras wegelei
(Schairer, 1972).

Distribution. The Zone is present in the section near the hamlet
of Neskovci, District of Loveé (Ginci Formation, No 3, in the upper part);
near the village of Galata to the NE of the village of GloZene, Love¢ District
(the lower part of the Ginci Formation) (S a pun ov, 1976a).

Correlations. The Bulgarian A. (P:) desmoides Zone is equi-
valent to the S. platynota Zone from the third Tacies-faunal district (Table 2).

Ataxioceras (Alaxioceras) hypselocyclum Zone

Index species. Ataxioceras (Ataxioceras) hypselocyclum (Font an-
n e s, 1879). The index species has not been found in Bulgaria so far.

Nomenclature. The presence of this zone in Bulgaria has been
tentatively mentioned by Sapunov& Ziegtler (1976, p. 31) on the
basis of a ‘fraglicher Alaxioceras’. Actually, it is a case of a specimen irom the
section near the village of NeSkovci, figure of which is given in that paper
and which I refer to A. (P.) desmoides (see above the explanation in the descrip-
tion of the A. (P.) desmoides Zone in the section ‘Nomenclature’). Therefore,
the zone should be regarded as being introduced here.
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Stratigraphy. The lower boundary is defined in the description of
the A. (P.) desmoides Zone. Its upper limit is marked by the appearance of the
earliest representatives of Crussoliceras and Garnierisphinctes. Moreover, in
in Bulgaria, the first Nebrodites, Progeronia, Aspidoceras, Orthaspidoceras and
Streblites appear above this boundary (Figs. I, 2). It is connected with the
disappearance of Ataxioceras.

The Bulgarian A. (A.) hypselocyclum Zone is based on the range-zone of
Alaxioceras (Ataxioceras) in this country. According to the scanty data avail-
able to me, it seems that Ataxioceras (Parataxioceras) is not found above the
lower boundary of the A. (A.) hypselocyclum Zone in this country. However,
the fact that in the third facies-faunal district Afaxioceras (Ataxioceras) is
accompanied by some representatives of A. (Parataxioceras) (Geyer, 1961b;
Karvé-Corvinus,1966;Enay, Tintant& Rioult in Mou-
terde et al., 1971) justifies the assumption that in future studies in Bulga-
ria analogous relationships may possibly be established in the stratigraphic
occurrence of these two subgenera. The Bulgarian A. (A.) hypselocyclum Zone
is proved by Ataxioceras (Ataxioceras) lautum Schneid, 1944. '

Distribution. The Zone is present near the village of Carven-
jano, District of Kjustendil (Ginci Formation) (see S a pu n o v, 1976a).

Correlations. The Bulgarian A. (A.) hypselocyclum Zone corre-
sponds to the same zone of the third facies-faunal district (Table 2).

Crussoliceras divisum Zone

Index species. Crussoliceras divisum (Quenstedt, 1888). The
index species has not been found in Bulgaria so far.

Nomenclature. The Zone was introduced by Sapunov &
Ziegler (1976). The ‘Schichten der Oppelia tenuilobata’ of T o ul a (1893,
p. 199) in the section near the village of Ginci, District of Sofia, is a synonym.

Stratigraphy. The lower boundary of the Zone is defined in the
description of the A. (A.) hypselocyclum Zone (see above). Its upper boundary,
which is also a boundary between the Lower and the Middle Kimmeridgian,
is marked by the disappearance of Crussoliceras, Garnierisphinctes and Idoceras.
Besides, in Bulgaria Orthaspidoceras and Sireblites do not occur above this
boundary (Figs. 1, 2).

The Bulgarian C. divisum Zone is based on the range-zone of the genus
Crussoliceras. Besides, Garnierisphinctes also occurs in the zone although it
is not possible for the present to specify its position among the representatives
of the zonal association. The range-zones of S¢reblites and Orthaspidoceras in this
country are restricted within the C. divisum Zone (Figs. 1,2). The zonal asso-
ciation is represented by Crussoliceras aceroides (G e y er, 1961), Crussoliceras
sp. n., Garnierisphinctes sp. n., Orthaspidoceras uhlandi (O p p e |, 1863), /do-
ceras balderum (Oppel, 1863) Nebrodites (Nebrodites) rhodanensts Zieg-
ler in Holder&Zie gler, 1959, Taramelliceras (Taramelliceras)
bulgaricum (T o u | a, 1893), Haploceras sp. n. Besides, Streblites tenuilobatus
Oppel, 1858), Nebrodites (Nebrodites) hospes (N eumayr, 1873),
N. ( Mesosimoceras) cavouri (Gemmellaro, 1872) and Progeron[a bre-
viceps(Quenstedt, 1888) occur only in the C. divisum Zone in this country.

All of them are accompanied by species which occur below its lower boun-
dary or above its upper one, Thus, Taramelliceras (Taramelliceras) trachi-
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nofum (O p p e 1, 1863) is probably present below its lower boundary. On the
other hand, Taramelliceras (Taramelliceras) compsum compsum (O ppel,
1863), T. (T.) compsum holbeini (O p p e 1, 1863) and Nebrodites ( Nebrodites)
agrigentinus (Gemmellar o, 1872) appear in the C. divisum Zone and
extend above its upper boundary; N. (N.) heimi (F avr e, 1877) and N. (N.)

'ﬂ\'u}d facies -fdunal district —— ammonite (sub)zones — Bulgaria
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Fig. 1. Stratigraphic occurrence of the genera from the families Aspi-
doceratidae, Haploceratidae and Glochiceratidae_in the Kimme-
ridgian

| — lotal straligraphic occurrence in lhe third facies-faunal district according to
HGo1der (1955), E iegler (1958a; 1958b; 1974a; 1974b), Holder & Zieg-
ler(1959), Berckhemer&HOo1der (1959), Geyer (196ib), Hér o1 th
(1964), Bantz(1970), Sapunov&Ziegler (1976) and others; 2 — pro-
bable straligraphic occurrence in the third facies-faunal district according to the
same authors;J — stratigraphic occurrence in Bulgaria; 4 — probable stratigraphic
occurrence in Bulgaria .

macerrimus (Quensiledt, 1888) appear in the C. divisum Zone too and
probably extend above its upper boundary. The presence of T. (T.) trachi-
notum together with some of these species determines concurrent-range-zones
which can prove the presence oi the C. divisum Zone even when the diagnostic
genera and species are absent. In Bulgaria, the first Aspidoceras spp. indel.
appear in the C. divisum Zone.

Distribution. The Zone is found in the section Belogradéik —
Oresec Railway Station, District of Vidin (Ginci Formation, No 4, its upper
part); in the section near the OreSec Railway Station, Vidin District (Ginci
formation, No. 1, the lower part of the grey nodular limestones); in the section
of the Belograd¢ik Cliff, District of Vidin (Ginci Formation, No.2); in the
section near the village of Mitrovci, District of Mihajlovgrad (Ginci Forma-
tion, No 2, the lower part); probably in the section near the village of Erden,
District of Mihajlovgrad (Ginci Formation, No.2); in the section near the
village of Ginci, Sofia District (Ginci Formation, No. 4, with exception of
the topmost 1.5 m); to the west of the village of Ginci, Sofia District (Ginci
Formation, at the base) (see Sa p un ov, 1976a).

Correlations. The Bulgarian C. divisum Zone corresponds fully
{o the standard Zone of the same name from the third facies-faunal district
(see Table 2). In some localities of this district a subzone based on /doceras

69



balderum and Orthaspidoceras uhlandi is distinguished in the upper part of the
C. divisum Zone (see Enay, Tintant & Rioult in Mouterde et al.,
1971). On the other hand, it seems that their range-zones in Southern
Germany do not coincide (Sapunové&Ziegler, 1976, text-figs. 6, 7).
1. balderum there occupies the upper half of the C. divisum Zone, while 0. uh-
landi occurs in the lower part of this Zone as well. The distribution ol these
two species in the Bulgarian C. divisum Zone is not yet sufficiently clear.
Therefore, at the present state of knowledge, it will be insufficiently justified
lo distinguish an [Idoceras balderum Subzorte in Bulgaria.

Middle Kimmeridgian

In Bulgaria this Substage is characlerized by some species belonging lo Nebro-
dites, Aspidoceras and Orthasphinctes. They are accompanied also by some
noncharacteristic species of the subgenus Taramelliceras (Taramelliceras).

Without being possible to divide it inlo zones, the Middle Kimmerid-
gian is present in the section near the Oresec Railway Station (Ginci Formation,
No 1, from the upper part of the grey nodular limestones) where il is proved
by Nebrodites (Nebrodites) cl. gigas (Quenstedt, 1888), and in the sec-
tion near the hamlet of NeSkovci, District of Love¢ (Neskovci Formation,
11 m to 15 m above the base), where it is proved by Orthosphinctes roubyanus
(Fontannes, 1879) (in this country, this species occurs only in the Middle
Kimmeridgian) (Sapunov, 1976a). )

Ammonile Zones

Crussoliceras /Aspidoceras sesquinodosum Interval-zone

This Interval-zone is limited from below by the biohorizon of the disappear-
ance of the genus Crussoliceras (=the upper boundary of the C. divisum Zone).
Its upper boundary coincides with the biohorizon of the appearance of Aspi-
doceras sesquinodosum (Fontannes in Dumortier&Fontannes,
1876) (=the lower boundary of the Aspidoceras sesquinodosum Zone). It com-
prises the lower part of the Middle Kimmeridgian (Kimmeridgian IV).

In the Crussoliceras/A. sesquinodosum Interval-zone, Nebrodites (Nebro-
dites) cafisii (Gemmellaro, 1872) is present in this country. N. (N,)
agrigentinus (Gemmellar o, 1872) is present too, but it occurs below its
lower boundary. N. (N.) heimi (Favre, 1877) and N. (N.) macerrimus (Quen-
stedt, 1888) are probably present in this Interval-zone, but their occurrence
below its lower boundary is proved in this country. With rare specimens,
Taramelliceras (Taramelliceras) pugile (Neumayr, 1871) probably appears
in the Interval-zone, extending above its upper boundary. T. (T.) compsum
compsum (Oppel, 1863) and T. (T.) compsum holbeini (O p pel, 1863)
are present in this Interval-zone, but occur below its lower and above its upper
boundary as well.

Distribution. The Crussoliceras/A. sesquinodosum Interval-Zone
is present in the section near the village of Ginci, Sofia District (Ginci Forma-
tion, No. 4 — the upper 1.50 m, Nos. 5, 6); in the section near the OreSec
Railway Station, Vidin District (Ginci Formation, No. 1, approximately in
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the middle part of the grey nodular limestones); 1 km north of the viilage
of Kovacevci, Pernik District (Ne§kovci Formation, the lower part); south
of the village of Beli Osam, Lovec District (Ginci Formation, the upper part);
west of the village of Ginci, Sofia District (Ginci Formation, the lower part)
(see Sapunov, 1976a).

Correlations. The Bulgarian Crussoliceras/A. sesquinodosunt In-
terval-Zone is equivalent to the Aspidoceras acanthicum Zone from the third
facies-faunal district (see Table 2).

* k ¥

Remarks on the use ol {he term ‘Beds(Zone)
w it h Aspidoceras acanthicum’ in Bulgaria. Toula (1877, p. 45),
on the basis of an ammonite fauna collecled by him in the sediments of the
Ginci ‘Formation near the village of Varbovo, area of Belogradéik, Vidin
District, was the first to note the presence of ‘Schichien mit Aspidoceras acan-
thicum’ there. Il not lost, the ammonites of Toula should be in the Natural
History Museum in Vienna. Fortunately, figures ol some of them are given
in the same publication which enabled me o carry out certain inlerprelations:
*Perisphinctes polyplocus R ein. spec.” (pl. 5, fig. 4) (= Progeronia sp.);
‘Perisphinctes ci. colubrinus Rein. spec.” (pl. 5, fig. 5) (= Orthosphincles sp.
indet.); ‘Simoceras doublieri d’ Orbigny spec.’ (pl. 5, fig. 6) (-=Nebro-
dites (Nebrodirtes) hospes (Neum.ayr, 1873); ‘Oppelia holbeini O p p el
sp.” (pl. 5, fig. 7) [=Taramelliceras (Taramelliceras) sp. juv. ? cl. compsum
holbeini (O p pel, 1863)]; ‘Aspidoceras orthocera d’ Orb.” (pl. 6, lig. 1)
(=Orthaspidoceras sp. indel.); ‘Phylloceras (cf. isolypum Benecke sp.)
(pl. 6, fig. 2) [=Phylloceras isofypum (B e n e ¢ k e, 1866)]. I we assume that
the specimens of T o u | a were collecied from a single level, we should con
clude that this association of species proves the C. divisun Zone. Indeed, this
is more or less confirmed by T o u | a himsell who later (T ou I a, 1881, p. 45)
corrected his statement concerning the age of ammonite-bearing rocks near the
village of Varbovo pointing out that they may belong both {o ‘Schichten mit
Aspidoceras acanthicum Opp.’, and to ‘Schichten mit Oppelia tenuilobata Opp.’.
These reflections of Toula’s show that by ‘Schichten mit Aspidoceras
acanthicum' he meant something much closer to the idea of the modern Aspi-
doceras acanthicum Zone than to the classical acceptance of this term (see
Neumayr, 1873; Ziegler, 1964). In the later Bulgarian literature
(C. BoHues, 1930; E. Bouues, 1940, 1955) this term designates the
nodular ‘limestones in the Bulgarian Upper Jurassic (at present included in
{he Ginci Formation). They used to be called ‘flame limestones’ (= the German
Rote Knollenkalke or the Italian ammonilico rosso superiore) (C. b o n u e B,
1930, p. 47); also ‘Acanthicus Zone’ (E. B o u e B, 1940, p. 195); ‘Zone of
Aspidoceras acanthicus O p p.” or ‘acanthicus limestones’ (E. BoHueB,
1955, p. 154). Regardless of how they were called, the nodular limestones were
regarded as a single ‘zone’ or *horizon’ in the middle of the Kimmeridgian in
Bulgaria. Unlike Toula,C.BbounueB and E. Bonue B used the term in a
sense quite close to the classical ideaof N e uma yr (1873). That is justifiable
from the viewpoint of a purely lithostratigraphic interpretation. On the other
hand, however, these authors had an erroneous idea about the age of the nodular
limestones. In this respect their views differ considerably from that of Ne u -
mayr (1873).
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I should like to emphasize once again here that the species Aspidoceras
acanthicum (O p p e |, 1863) has not been found in Bulgaria so far. All cases
(and there are quite a number of them) when this species is mentioned in Bulga-
rian publications are the result of incorrect specific identifications of spe-
cimens of the genus Aspidoceras.

Aspidoceras sesquinodosum Zone

Index species. Aspidoceras sesquinodosum (Fontannes in
Dumortier&Fontannes, 1876) (Pl. 111, figs. 3a, b).

Nomenclature. The Zone is introduced here.

Stratigraphy. The lower boundary is marked by the appearance
of the earliest representatives of Aspidoceras sesquinodosum. The upper boun-
dary, which is a boundary between the Middle and the Upper Kimmeridgian,
is marked by the appearance of the first Hybonoticeras, accompanied by Su¢-
neria subeumela S c hneid, 1915, which probably coincides with the dis-
appearence of Progeronia in this country (Fig. 2).

The Bulgarian A. sesquinodosum Zone is based on the range-zone of the
index species. Aspidoceras cf. haynaldi Herbich in Neumayr, 187:’5
is also present in the upper part of this Zone. Moreover, Aspidoceras longi-
spinum(J. de C. Sower by, 1825) and probably of Nebrodites (Mesosimoceras)

Third facies —faunal district <« ammonite (sub)zones —= Bulgaria
=
Tithenian ° v w Tithonian
5 8 ¢ %
S <
V. setgtum ) e $ v ¢ i E I V.setatum
= £, s¢ 35 5 |8
S.subeumela 3 = 2o £ 9 & o S subeumela
S E T T R K B
s 14 Q. -~ o n
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3 =1 ] 5
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Fig. 2. Stratigraphic occurrence of the genera irom the family Perisphinctidae in

the Kimmeridgian

! — total stratigraphic occurrence in the third facies-faunal district accordinglo Ziegler
(1958a; 1959; 1974a), Barthel (1959), Hélder&Ziegler (1959), Berckhe-
mer& Hé1der (1959), Enay (1959), Geyer (1916b: 1969), Seeger (1961),
Zeiss (1968), Bantz (1970), Nitzopoulos (1974), Sapunové&Zic gler
(1976) and oihers; 2 — probable stratigraphic occurrence in the third facies-faunal district,
according to the same authors; 3 — stratigraphic occurrence in Bulgaria; 4 — probable
stratigraphic occurrence in Bulgaria

cl. torcalensis (Kilian, 1889) in this country are restricted within the
A. sesquinodosum Zone. The zonal association comprises also Taramelliceras
(Taramelliceras) pugile (Neum ayr, 1871) occurring below its lower and
above its upper boundary; T. (T.) compsum (O p p e 1, 1863) occurring below
its lower boundary as well; T. (T.) franciscanum (Fontannes, 1879)
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appearing probably in this Zone and extending above its upper boundary.
In Bulgaria Orthosphinctes subdolus (Fontannes, 1879) and O. vandellii
(Choffat, 1893) appear in this Zone and occur above its upper boundary
as well.

Distribution. The Zone is present in the section near the village
of Komstica, Sofia District (Ginci Formation, No 6); in the section near the
village of Ginci, Sofia District (Ginci Formation, No 7, the lower 2 m); in
the valley of the Kostina River, to the south of the village of Ribarica, Loved
District (NeSkovci Formation, in the bottom 50 cm); in the valley of the Za-
vodna River, to the south of the village of Ribarica, Love¢ District (NeSkovci
Formation, at the very base); in the section near the Koznica Waterfall, {o
the south of the town of Teteven (Ginci Formation) (S ap unov, 1976a).

Correlations. The Bulgarian A. sesquinodosum Zone is equivalent
to the Aulacostephanus eudoxus Zone from the third facies-faunal districl
(see Table 2).

Upper Kimmeridgian

This Substage coincides with the scope of the Hybonoticeras beckeri Zone.
Ammonite Zones and Subzones

Hybonoticeras beckeri Zone

Index species. Hybonoticeras beckeri (Neumayr, 1873) (Pl. V.
figs. 2a, b).

Nomenclature. The Zone was introduced by Sapunov &
Ziegler (1976, p. 31). :

Stratigraphy. The lower boundary of the Zone is defined in the
description of the A. sesquinodosum Zone (see above). Its upper boundary is
also a boundary between the Kimmeridgian and the Tithonian. It is marked
by the appearance of Hybonoticeras hybonotum (O p p el, 1863) and Glochi-
ceras (Paralingulaticeras) in this country, which is connected with the disap-
pearance of H. beckeri, Virgalaxioceras and Orthosphinctes (see Figs. 1, 2).

The Bulgarian H. beckeri Zone is characterized by the index species which
predominates in its upper part. The zonal association includes also Hybono-
ticeras harpephorum (Neumayr, 1873) (occurring throughout the zone),
H. mundulum attenuatum Berckhemer & Holder 1959 and Hemi-
haploceras nobile (N eum ayr, 1873) (occurring throughout the zone). Glo-
chiceras (Lingulaticeras) pseudocerachtheis (F a v r e, 1880) (the only specimen
of this species is found near the Ledenika Cave, and not ‘near the Magura Cave’
as wrongly mentioned by Sapunov, 1976a, p. 33) and Orthosphinctes
stenocyclus (Fontannes, 1879) are presenl within the H. beckeri Zone.
Besides, the following species, whose stratigraphic occurrence extends outside
its boundaries, are also present in the Zone: Taramelliceras (Taramelliceras)
pugile (Neum ayr, 1871) (occurring below its lower boundary); Orthosphin-
ctes vandellii (Ch o f f at, 1893) (occurring below its lower boundary); O. sub-
dolus (Fon tannes, 1879) (occurring below its lower boundary) and Hybo-
noticeras mundulum mundulum (O p pel, 1865) (found above its upper boundary)

73



Distribulion. The Zone is present in the seclion near the village
of Belotinci, Vidin District (Ginci Formation, No 16, middle and upper part);
in the section near the village of Erden, Mihajlovgrad District (Ginci Forma-
tion, No 3, upper part); near the village of Targoviste, Vidin District (Ginci
Formation); in the section near the village of Komstica, Sofia District (Ginci
Formation. Nos. 8—10); in the section near the Javorec Peak, to the east
of the village of Bov, Sofia District (Ginci Formation, No 6); near the village
of Bov, Sofia District (the exact locality is unknown) (Ginci Formation,
probably [rom the middle part); near the Cenov Vrah Peak, in the vicinity
ol the Ledenika Cave, south of the {own of Vraca (Ginci Formation, from the
upper part); in the Podgrada localily, to the south of the village of Lopjan,
Solia Dislrict (Neskovci Forimalion, in the base); north of the village ol Gorno
Sipkovo, Love¢ District (Neskovei Formation) (Sapunov, 1976a).

Correlations. The Bulgarian H. beckeri Zone corresponds to the
zone of the same name from the third facies-faunal district (see Table 2).

Sulneria subeumela Subzone

Index species. Sulneria subeumela S chneid, 1915 (Pl. VI, fig. 1).
Nomenclature. The Subzone is introduced here.
Stratigraphy. The lower boundary of the Subzone coincides with

the lower boundary of the H. beckeri Zone (see above). The upper boundary

is marked by the appearance of the earliest Virgataxioceras (Fig. 2) which is
connected with the disappearance of Hybonoticeras pressulum (Neumayr,

1871) and H. cilialum Berckhemer& Ho 1 der, 1959.

In Bulgaria the index species has been found so far in the lower part of
the Subzone only. The association of the Subzone includes also Hybonoticeras
pressulum, H. ci. knopi (Neumayr, 1873) and H. ciliatum. The range-zone
of Taramelliceras (Taramelliceras) sp. n. in this country is restricted within
the Subzone. Besides, in its lower part the index species is accompanied by
Sutneria eumela (d° Or bigny, 1850). Some noncharacteristic represerta-
tives of the genus Orthosphinctes occurring in the Subzone are discussed in the
description of the H. beckeri Zone.

. Distribution. The Subzone is present in the section near the vil-
lage of Komstica, Sofia District (Ginci Formation, No 8); in the valley of
the Kostina River, to the south of the village of Ribarica, Love¢ District
(Neskovci Formation, one to fifty metres above the base); near the village
of Laga, to the north of the town of Etropole, Sofia District (Neskovci Forma-
tion, 58.50 m above the base); north of the Sipkovo Mineral Baths, area of
Trojan, Loveé District (NeSkovci Formalion); in the Ploc¢aka locality, to the
south of the Vasiljov Peak, area of Teteven, Love¢ District (Ne§kovci Forma-
tion) (Sapunov, 1976a).

Correlations. The Bulgarian S. subeumela Subzone corresponds to
the Subzone of the same name from the third facies-faunal district (see Table 2).

Virgataxioceras setatum Subzone
Index species. Virgataxioceras setatum (Schneid, 1915) (Pl. VI,

fig. 2).
Nomenclature, The Subzone is introduced here.
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Table 2

Correlation among the Kimmeridgian ammonite zonal schemes of the first and third facies-fanual districts (according to Enay,
Tintant & Rioult in Mouterde et al., 1971, Sapunov & Ziegler, 1976) in Bulgaria

Facies-faunal districts
g (according to Sapunov & Ziegler, 1976)
s a2 Bulgaria
ubstages according| o . ; i
to different authors| 23 First Third
¥
g N Zones (Sub)zones (Sub)zones
Virgataxioceras Virgataxioceras
5 Ki Aulacostephanus setatum setatum
_ & mm atacostepnant . Hybonoticeras beckeri
8 ) Vi autissiodorensis Sutneria Sutneria
205 subeumela ! subeumela
=] [=3
15
a et Ki{';m' Aulacostephanus eudoxus (or A. pseudomutabilis) Aspidoceras sesquinodosum
g =
< k-l
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% !;- 5 5 Rasenia cymodoce §§
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Stratigraphy. The lower boundaryv of the Subzone is de-
fined in the description of the S. subeumela Subzone (see above). Its
upper boundary coincides with the upper boundary of the H. beckeri Zone
(see above).

The Bulgarian V. sefatum Subzone is based on the range-zone of the index
species (FFig. 2). In the zonal association it is accompanied by Virgataxioceras
setaloides (Berckhemer in Berckhemer& Holder, 1959
(occurring in the lower part of the Subzone) and Torquatisphinctes (?) (occur-
ring in the upper part of the Subzone). Aspidoceras bispinosum (Zieten,
1831) is present in its upper part, extending probably above its upper boun-
dary as well. Besides these species, some noncharacteristic representatives ol
genus Orthosphinctes are also to be found in the association of the Subzone.
They are discussed in the description of the H. beckeri Zone.

Distribution. The Subzone is present near the village of Drugan
(the hamlet of Staro Selo) to the southeast of the town of Radomir, Pernik
District (NeSkovci Formation); near the village ol Lopjan, Sofia District
(Cerni-Osam Formation, the lower 80 m); near the village of Bojkovec (Ravna),
area of Etropole, Sofia District (NeSkovci Formation, the lower part); in the
section near the Koznica wateriall, to the south of the town of Teteven,
Love¢ District (NeSkovci Formation, No 2) (Sa p un o v, 1876a).

Correlation. The Bulgarian V. sefatum Subzone corresponds to the
Subzone of the same name from the third facies-faunal district (see Table 2).

Phylloceratina and Lytoceratina in the Kimmeridgian
of Bulgaria

In the Kimmeridgian rocks the representatives of Phylloceratina and Lyto-
ceratina often form an appreciable portionof the ammonite faunas. Species
belonging to the genera of Phylloceras, Sowerbyceras. Ptychophylloceras and
Holcophylloceras have been found, as follows: Phylloceras consanguineum
Gemmellaro, 1877 (Lower Kimmeridgian), P. saxonicum Neumayr,
1871 (Lower Kimmeridgian, C. divisum Zone), P. isofypum (Benecke, 1866)
(Kimmeridgian), Sowerbyceras loryi (Munier-Chalmas in He-
bert, 1875) (Lower Kimmeridgian, C. divisumm Zone — Lower Tithonian,
H. hybonotum Z o ne), Ptychophylloceras ptychoicum (Quenstedt, 1847)
(Middle Kimmeridgian— Berriasian), Holcophylloceras polyolcum (Benec ke,
1866) (Kimmeridgian — Lower Tithonian).

Lytoceratina. Lytoceras polycyclum Neumayr, 1871 (Middle and
Upper Kimmeridgian) has been found.

Kimmeridgian Ammonite Species of Uncertain
Stratigraphic Occurrence

During the present study several species belonging to Perisphinctidae, Aspi-
doceratidae, Haploceratidae and Glochiceratidae have been found, whose
stratigraphic occurrence has remained insufficiently elucidated:
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(1) Metahaploceras kobyi (Chofiat, 1893) — ?Upper Oxfordian
(E. bimammatum Zone) — ?Lower Kimmeridgian (A. (P.) desmoides Zone)
(the section near the village of Mitrovci, Mlihajlovgrad District; Javorec For-
mation, No 1, from the top);

(2) M. rigidum (W egele, 1929) — ?Upper Oxlordian (E. bimammaltum
Zone) — ?Lower Kimmeridgian (A. (P.) desmoides Zone) (the section near
the Javorec Peak, to the east of the village ol Bov, Sofia District; Ginci
Formation, No 5, from the middle part);

(3) M. litocerum (Op pel, 1863 — ?Upper Oxfordian — ?Lower Kim-
meridgian (A. (P.) desmoides Zone) (borehole section of R-1, Varna; Provadija
Formation, 29.50 m above the base);

(4) Nebrodites (Nebrodites) peltoideus (Gemme |l lar o, 1872) — ?Lower
Kimmeridgian (C. divisum Zone) — ?Middle Kimmeridgian (the section near
the Javorec Peak, to the east of the village of Bov, Sofia District; Ginci
Formation, No 5, the upper part);

(8) Nebrodites (Mesosimoceras) feres (Neumayr, 1871) — ?Lower
Kimmeridgian (C. divisum Zone) — ?Middle Kimmeridgian (A. sesquinodosum
Zone, lower part) (locality to the west of the village of Ginci, Sofia District;
Ginci Formation, the lower part, the exact position is unknown);

(6) Orthosphinctes suevicus (Siemiradzki, 1898) — ?Upper Oxfordian
(1. planula Zone) — ?Lower Kimmeridgian (A. (P.) desmoides Zone) (near the
village of Batkovci, at present merged with the village of Dragovistica, to
the east of the Beledie Han, Sofia District; Javorec Formation);

(7) Ochetoceras (Ochetoceras) irregulare Berckhemer& Holder,
1959 — ?Upper Kimmeridgian (H. beckeri Zone, V. setatum Subzone) —
?Lower Tithonian (H. hybonotum Zone) (locality on the Berenderska River,
between the villages of Berende and Svetlja, Pernik District; Zlatarica Forma-
tion, the lower part); ,

(8) Hybonoticeras extraspinatum Berckhemer& Holder, 1959 —
?Upper Kimmeridgian (H. beckeri Zone) — ?Lower Tithonian (H. hybonotum
Zone) (the eastern edge of the Ginci Cliff, to the east of the village of Ginci,
Sofia District; Ginci Formation, No 4, according to Sapunov&Zieg-
ler, 1976, p. 24) (Sapunov, 1976a).
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EXPLANATION OF PLATE I
(Early Kimmerdgian ammonites)

Fig. 1. Ataxioceras (Parataxioceras) desmoides W e g e | e, 1929. Locality near the hamlet
of Neskovci, to the south of the village of Cerni Osim, area of Trojan, District of Love¢
(Central Balkan). Ginci Formation, No. 3 [accordingtoSapunov&Ziegler (1976
E. 27)}, irom the upper part (the grey nodular limestones) (S a p u no v, 1976a, p. 35);

ower Kimmeridgian, Afaxioceras (Parataxioceras) desmoides Zone, Specimen of Sap u -
nov&Ziegler (1976, pl. 3, fig. 2), figured as ‘Afaxioceras (Parataxioceras) sp.’.
Pal. Mus. Univ. Sofia, J264/46—9 (old number J5095). x 1.0.

Fig. 2. Ataxioceras (Parataxioceras) inconditum (Fontannes in Dumortier&
Fontannes, 1876). Same locality, stratigraphic position and age (see above). Pal.
Mus. Univ. Sofia, J265/48—1.% 1.0.

Fig. 3. Nebrodites (Nebrodites) hospes (N e u m a y r, 1873). Section near the village of
Ginci, District of Sofia (West Balkan). Ginci Formation, No.4 (Sapunov, 1976,
p. 32); Lower Kimmeridgian, Crussoliceras divisurn Zone. Pal. Mus. Univ. Sofia, J248/
48—2.x 1.0.
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EXPLANATION OF PLATE 11
(Early Kimmeridgian ammonites)

Fig. 1. Ataxioceras (Ataxioceras) lautum S c hn e i d, 1944, Locality near the village of
C rvenjano, District of Kjustendil (Kraiitids). Ginci Formation, the position in the
section is unclear (S a p unov, 1976a, p. 34); Lower Kimmeridgian, Ataxioceras (Ata-
xioceras) hypselococyclum Zone. Pal. Mus. Univ. Sofia, J309/48—3.% 1.0.

Figs. 2a, b. Crussoliceras sp. n. Section near the Ore3ec Railway Station, to the north of
Belogradé&ik, District of Vidin (West Forebalkan). Ginci Formation, No. 1, from the
lower part of the grey nodular limestones (S a p u n o v, 1976a, p. 28); Lower Kimmerid-
gian, Crussoliceras divisum Zone. Pal. Mus. Univ. Sofia, J262/48—4.X 1.0.

Figs. 3a, b. Idoceras balderum (O p p e ], 1863). Section near the village of Ginci, Dist-
rict of Sofia (West Balkan). Ginci Formation, No. 4 (Sa p u n ov, 1976a, p. 32); Lower
Kimmeridgian, Crussoliceras divisum Zone. Specimen of T ou |l a (1893, p. 204, pl. 2
figs. ba, b), described and figured as ‘Simoceras nov. sp.’. Pal Mus. Univ. Sofia, J256
4—-5.%x1.0.

)
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EXPLANATION OF PLATE III
(Early & Middle Kimmeridgian ammonites)

Fig. 1. Taramelliceras (Taramelliceras) trachinofum (O p p e l, 1863). Locality near the
village of Ravna, area of Gode¢, District of Sofia (West Balkan). Ginci Formation, pro-
bably from the lower part (S a p u n o v, 1976a, p. 33); Lower Kimmeridgian,? Ataxioceras
(Ataxioceras) hypselocyclum Zone — ?Crussoliceras divisum Zone. Pal. Mus. Univ. So-
fia, J155/48—5.X 1.0.

Fig. 2. Nebrodites (Mesosimoceras) cavouri (Gem mell ar o, 1872). Locality to the
west of the village of Ginci, District ol Sofia (West Balkan). Ginci Formation, from the
very base (S apunov, 1976a, p. 33); Lower Kimmeridgian, Crussoliceras divisum Zone.
Pal. Mus. Univ. Sofia, J254/48—6.% 1.0.

Figs. 3a, b. Aspidoceras sesquinodosum (FontannesinDumortier&Fontan-
n es, 1876). Section near the village of Koms3tica, area of Gode¢, District of Sofia (West
Balkan). Ginci Formation, No. 6 (Sapunov, 1976a, p. 31). Middle Kimmeridgian,
Aspidoceras sesquinodosum Zone. Pal. Mus. Univ. Sofia, J204/48—7.~1.0.
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EXPLANATION OF PLATE 1V
(Early(?) & Middle Kimmeridgian ammoniles)

Fig. 1. Taramelliceras (Taramelliceras) compsum compsum (O p p e |, 1863). Seclion near
the village of Erden, District of Mihajlovgrad (West Forebelkan). Ginci Formation,No. 3,
from the lower part (S apunov, 1976a, p. 30); Middle Kimmeridgian. Pal. Mus. Univ.
Sofia, J158/48—8.%1.0.

Fig. 2. Nebrodites (Nebrodites) heimi (F a v r ¢, 1877). Section near the Ore3ec Railway
Stalion, to the north of Belograd¢ik, District of Vidin (West Forebalkan). Ginci Forma-
tion, No. 1, grey nodular limestones, the exact position is unclear (Sa p un o v, 1976a,
p. 28); ?Lower Kimmeridgian, Crussoliceras divisum Zone — ?Middle Kimmeridgian,
Crussoliceras/ Aspidoceras sesquinodosum Interval-zone. Pal. Mus. Univ. Sofia, J240/48—
9.x1.0.
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EXPLANATION OF PLATE V
(Middle & Late Kimmeridgian ammonites)

Fig. 1. Taramelliceras (Taramelliceras) compsum holbeini (O p p e 1, 1863). Seclion above
the Koznica Waterfall, o the south of Teteven, Dislrict of Love¢ (Central Forebalkan).
Ginci Formalion, No. | (Sapunov, 1976a, p. 37); Middle Kimmeridgian, Aspidoceras
sesquinodosum Zone. Pal. Mus. Univ. Sofia, J160/48—10.% 1.0.

Figs. 2a, 1. Hybonoticeras beckeri (N e u m a y r, 1873). Section near Lhe village of Komstica
area of Godeé, District of Sofia (West Balkan). Ginci Formation, No. 10 (Sapunoyv,
197(/53, p. 31); Upper Kimmeridgian, Hybonoticeras beckeri Zone. Pal. Mus. Univ. Solfia,
J90/48—11.X1.0.

Figs. 3a, b. Taramelliceras (Taramelliceras) pugile (N eu m ayr, 187]). Scclion near
the village of Belotinci, area of Belograd¢ik, District of Vidin (Wesl Forebalkan). Ginci
Formation, member of the upper nodular limestones, No. 14, at 1 m above the very base
(Sapunov, 1976a, p. 29); Middle Kimmeridgian. Pal. Mus. Univ. Sofia, J192/48—12.

X 1.0.
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EXPLANATION OF PLATE VI

(Late Kimmeridgian ammonites)

Fig. 1. Sutneria subeumela S c hneid, 1915. Locality in the valley of Kostina River,
tothesouth of the village of Ribarica, area of Teteven, District of Love¢ (Central Balkan).
Neskovci Formation, at 1 m above the very base (Sapunov, 1976a, p. 35); Upper
Kimmeridgian, Hybonoticeras beckeri Zone, Sulneria subeumela Subzone. Pal. Mus.
Univ. Sofia, J233/48—13.%2.05.

Fig. 2. Virgataxioceras setatum (Sch neid, 1915). Section above the Koznica Water
fall, to the south of the town of Televen, District of Love¢ (Central Forebalkan). NeSkovci
Formation, No. 2, from the upper part (Sapunov, 1976a, p. 37); Upper Kimmerid-
gian, Hybonoticeras beckeri Zone, Virgataxioceras sefafum Subzone. Pal. Mus. Univ. Sofia,
J223/48—14.X1.0.

Figs. 3a, b. Hybonoticeras harpephorum (N e u m a y r, 1873). Section near the village of
Erden, District of Mihajlovgrad (West Forebalkan). Ginci Formation, No. 3, from the
upper part (Sapunov, 1976a, p. 29); Upper Kimmeridgian, Hybonoticeras beckeri Zone.
Pal. Mus. Univ. Sofia, J102/48—15.x 1.0.

Fig. 4. Hemihaploceras nobile (N e u m a y r, 1873). Section near the village of Komstica,
area of Godeé¢, District of Sofia (West Balkan). Ginci Formation, Nos. 8—10, the exact
position is unclear (Sapunov, 1976a, p. 31). Upper Kimmeridgian, Hybonoticeras
beckeri Zone. Pal. Mus. Univ. Sofia, J180/48—16.X 1.0.






