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И. Г. Сапунов — Аммонитооая стратиграфия верхней юры в Болгарии. II. Оксфорд
ский ярус: подъярусы, зоны и подзоны. Б о л г а р с к и е A m m o n i t i n a о к с ф о р д с к о г о я р у с а 
п р и н а д л е ж а т к семействам H a p l o c e r a t i d a e , G l o c h i c e r a t i d a e , P a c h y c e r a t i d a e , Per i s -
p h i n c t i d a e и A s p i d o c e r a t i d a e . На о с н о в а н и и у с т а н о в л е н н ы х з а к о н о м е р н о с т е й в их 
стратиграфическом р а с п р о с т р а н е н и и на территории Б о л г а р и и р а з р а б о т а н а с х е м а 
аммонитовых Орре1-зон: 
В е р х н и й о к с ф о р д с к и й п о д ъ я р у с — 

зона Idoceras planula 
зона Epipeltoceras bimammatum 
зона Perisphinctes (Dichotomoceras) bijurcatus 

С |i с д и и й о к с ф о р д с к и й п о д ъ я р у с — 
зона Gregoryceras riazi 
зона Perisphinctes (Dichotomosphinctes) anlecedens 
зона Perisphinctes (Dichotomosphinctes) episcopalis 

Н и ж н и й о к с ф о р д с к и й п о д ъ я р у с — 
зона Creniceras renggeri 
зона Peltomorphites athletoides 
В нижней части зоны Е. bimammatum выделена п о д з о н а Euaspidoceras hypselum, 

а зона P. (D) anlecedens расчленена на д в е подзоны: в е р х н я я — п о д з о н а Perisphinctes, 
(Dichotomosphinctes) dobrogensis и н и ж н я я — п о д з о н а Perisphinctes (Dichotomosphinctes) 
rotoides. 

Приведены сведения об индексном виде и н о м е н к л а т у р е (по б о л г а р с к о й л и т е р а 
туре) к а ж д о г о п о д р а з д е л е н и я , о п р е д е л е н ы границы и с о о б щ е н ы х а р а к т е р н ы е виды. 
Приведены данные о р а с п р о с т р а н е н и и (под)зон в Б о л г а р и и , с д е л а н ы б и о к о р р е л я ц и и . 

Abstract. T h e B u l g a r i a n O x f o r d i a n A m m o n i t i n a be long to t h e f o l l o w i n g f a m i l i e s : 
H a p l o c e r a t i d a e , G l o c h i c e r a t i d a e , P a c h y c e r a t i d a e , P e r i s p h i n c t i d a e and A s p i d o c e r a t i d a e . 
On the bas i s of the r e g u l a r i t i e s found in the ir s t r a t i g r a p h i c o c c u r r e n c e in t h i s c o u n t r y , 
a s c h e m e of a m m o n i t e O p p e l - z o n e s has been e l a b o r a t e d : 
U p p e r O x f o r d i a n — 

Idoceras planula Zone 
Epipeltoceras bimammatum Zone 
Perisphinctes (Dichotomoceras) bijurcatus Zone 

M i d d l e O x f o r d i a n — 
Gregoryceras riazi Zone 
Perisphinctes (Dichotomosphinctes) anlecedens Zone 
Perisphinctes (Dichotomosphinctes) episcopalis Zone 
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L о w c r O x f o r d i a n — 
Creniceras renggeri Zone 
Peltomorphites athletoides Zone 
In the lower part of the E. bimammatum Zone the Euaspidoceras hypselum S u b z o n e 

is d i f f e r e n t i a t e d , w h i l e the P. (D.) anlecedens Zone is s u b d i v i d e d i n t o t w o s u b z o n e s : an 
upper — Perisphinctes (Dichotomosphinctes) dobrogensis S u b z o n e , and a lower — Peri
sphinctes (Dichotomosphinctes) rotoides S u b z o n e . 

For each zonal s u b d i v i s i o n data arc s u p p l i e d on the i n d e x s p e c i e s , the n o m e n c l a t u r e 
(w i th regard to the B u l g a r i a n l i t e r a t u r e ) , the b o u n d a r i e s are def ined and the c h a r a c t e r i s 
t ic genera and s p e c i e s are reported . D a t a are i n d i c a t e d on the d i s t r i b u t i o n of the (sub) 
zones in B u l g a r i a and b i o c o r r e l a t i o n s are m a d e . 

As already pointed out (S a p u п о v, 1976), the representat ives of Ox
fordian Ammoni t i na in Bulgaria show a certain degree of s imi la r i ty wi th the 
ammoni te faunas of the third facies-faunal district ( S a p u n o v & Z i e g -
1 e r, 1976, p . 8). Along wi th th is , however, s imilar i t ies with the faunas of 
the fourth facies-faunal distr ict are at hand . Whi le for the th i rd distr ict 
there exists a well e laborated scheme of Oppel-zones and subzones (e. g. С a -
r i o u , E n a y & T i n t a n t i n M o u t e r d e e t al . , 1971), ou t s t and ing 
problems in the unification of zoning are at hand in the fourth facies-faunal 
distr ict , irrespective of the impor tant results obta ined by S e q u e i-
r o s (1974) and D u o n g (1974), dealing with the Middle and Upper 
Oxfordian. 

The scheme of ammoni t e Oppel-zones and subzones e laborated here re
flects the peculiari t ies in the composit ion of the Bulgar ian Oxfordian Haplo
ce ra t idae , Glochicerat idae, Pachycera t idae , Per i sphinc t idae and Aspido
ce ra t idae . In addi t ion , th is scheme reflects the taxon-range-zones of selected 
genera and species in the Bulgarian sections. In cer ta in cases these Bulgar ian 
taxon-range-zones coincide wi th the taxon-range-zones of the thi rd and fourth 
facies-faunal dis t r ic ts . In others , the Bulgar ian taxon-range-zones are consi
derably restricted in comparison with the corresponding taxon-range-zones 
of the two dis t r ic ts . The present-day s ta te of knowledge on the Oxfordian am
monite successions in the Bulgarian sections does not offer an oppor tun i ty to 
e lucidate wi th cer ta in ty which of these restricted taxon-range-zones in Bulga
ria are controlled by facial factors and which are due to insufficient s t u d y . 
In cer ta in intervals the Bulgarian (sub)zones fully correspond to the s tandard 
subd iv i s ions -o f ' t he th i rd facies-faunal district or to cer ta in very fine local 
zonal subdivisions wi thin its framework (В г о с h w i с z - L e w i ii s к i, 
1975). On the other hand, the Bulgarian Middle Oxfordian zones are very 
similar to the zonal subdivisions of the Subbet ic Zone, Spain (S e q u e i г о s, 
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 Per i sphinc t idae , Aspido
cerat idae and Haplocera t idae , owing to the total absence of Cardiocera t idae 
in this country have become necessary. 

The ammoni te zonal scheme of the Oxfordian in Bulgar ia , set forth in 
this paper, could be considered as a first a t t empt to evolve a comple te zoning 
of the Oxfordian Stage in this count ry . There are qui te a few blancs and bio-
s t ra l igraphic relat ionships in it still not e lucidated. It is in the future tha t 
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 s ta r t ing point for future 
ac t iv i ty than as a completed invest igat ion. 
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The Subs tages , A m m o n i t e Zones and Subzones 
of the Oxfordian in Bulgar ia 

T h e s u b s t a g e s o f t h e O x f o r d i a n . The first indicat ions 
for the presence of substages of the Oxfordian in Bulgaria were put forward 
by 3 л а т a p с к и (1908, p . 194). This author noted the presence of Lower 
Oxfordian in the Javorec Format ion near Et ropole on the basis of "Peltoceras 
arduenensis d 'O r b i g n y " ( = Parawedekindia sp. indet.) (it was figured by 
T о u I a, 1881, pi. 2, fig. 4). He also spoke about Upper Oxfordian hear the 
vi l lage of Batkovci (included in the vi l lage of Dragovist ica at present) , Dis t r ic t 
of Sofia. This is based on one specimen from the Javorec Format ion , referred 
to "Perisphinctes triplication albis Q u e n s t"'. It was described by T o u l a 
(1893,p.205) as "Perisphinctes triplicatum Q u e n s t e d t" ,who believed that this 
species or iginated from the "Kimmer idge Gruppe , Schichten mit Oppelia 
tenuilobata". In the courseof the revision of this specimen carried out , I es tab
lished that it belongs to Orthosphinctes suevicus (S i e m i r a d z k i, 1898) 
(see S a p u n о v, 1976). Since this species occurred in the Upper Oxfordian 
Idoceras planula Zone and crossed s l ight ly its upper boundary , it could not be 
considered as rel iable evidence for the Upper Oxfordian. Considerably la ter , 
К о e н (1931, p. 40; 1932, pi. 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 o w s k i " . It seems that this specimen (which 
is lost) originated from the lower part of the Javorec Format ion . The re la t ive
ly good figures of it offered the possibi l i ty to conclude tha t it is a crushed 
fragment which is a specifically inde te rminable representa t ive of the genus 
Orthosphinctes, ac tual ly showing the presence of the Upper Oxfordian. 

The first a t t empt to evolve a bet ter formulated subdivision of the Ox
fordian into substages has been made by С т е ф а н о в in С а з о н о в & 
С т е ф а н о в (1965, p. 116, Table 1). In accordance wi th the genera and 
species quoted in this paper, the Lower Oxfordian corresponds to the Quens-
tedtoceras (Quenstedtoceras) mariae Zone, the Cardioceras (Cardioceras) corda-
tum 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) antecedens Subzone], to the Gregoryceras transversarium 
Zone, the Perisphinctes (Dichotomoceras) bifurcatus Zone and the Epipeltoceras 
bimammatum Zone. In a s imilar manner, the subdivis ion of the Oxfordian 
into substages has been done by С а п у н о в е ! al . (1965, p . 26). 

Three years later H а ч^е в (1968, p . 205, 206) again dwel lson the Oxfor
dian substages in Bulgar ia . In his paper an original element is lacking, 
since he makes a repet i t ion of С т е ф а н о в in С а з о н о в & С т е ф а -
н о в (1965), as well as of С а п у н о в et al . (1965). 

A well-balanced scheme of three d is t inc t ly defined substages suggested 
by С a I 1 о m о n (1964) should have been adopted and used in Bulgar ia 
[every substage is defined in accordance wi th the zonal scheme of С а г i о u, 
E п а у & T i n t a n t in M о u t e r d e et a l . (1971)]: 

(3) U p p e r O x f o r d i o n /Perisphinctes (Dichotomoceras) bifurcatus Zone, Epipeltoceras bi
mammatum Zone and Idoceras planula Z o n e / ; 

(2) M i d d l e O x f o r d i a n (Perisphinctes (Arisphinctes) plicatilis Zone and Gregoryceras 
transversarium Z o n e / : 

(1) L o w e r O x f o r d i a n [Quenstedtoceras (Quenstedtoceras) mariae Zone ind Cardio
ceras (Cardioceras) cordatum Z o n e / . 
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T h e . a m m o n i t e z o n e s a n d s u b z o n e s o f t h e 
O x f o r d i a n . The successions of the representat ives of suborder Ammoni
t ina , found in the Bulgar ian sections, provided the possibi l i ty to work out a 
scheme of Oppel-zones and subzones for the Oxfordian S tage in th is coun t ry . 
It is given in Table 1. 

T a b l e 1 

Substages, ammonite zones and subzones of the Oxfordian in Bulgaria 

U p p e r O x f o r d i a n 

Idoceras planula Zone 

Epipeltoceras bimammatum Z o n e — . — -
Euaspidoceras hypselum S u b z o n e 

Perisphinctes (Dichotomoceras) bifurcatus Zone 

M i d d l e O x f o r d i a n 

Gregoryceras riazi Zone 

Perisphinctes (Dichotomosphinctes) dobrogensis S u b z o n e 
Perisphinctes (Dichotomosphinctes) antecedens Zone 

Perisphinctes (Dichotomosphinctes) rotoides Subzone 

Perisphinctes (Dichotomosphinctes) episcopalis Zone 

L o w e r O x f o r d i a n 

Creniceras renggeri Zone 

Peltomorphites athletoides Zone 

Lower Oxfordian 

This Substage is characterized by the genera Peltomorphites and Peltoceratoides 
(Fig. 1), as well as by cer ta in 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 th is s tage of knowledge there exist 
unsufficient da ta on their connection wi th the ammoni t e zones: 

Neocampylites (Neocampylites) delmontanus (О p p e 1, 1863) 
N. (N.) villersi freboldi ( H a a s , 1955) 
N. (N.) cf. helveticus (J e a n n e t, 1951) 
Prososphinctes matheyi (de L о г i о 1, 1898) 
P. montrivelensis (d e L о г i о 1, 1900) 
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Properisphinctes bernensis (d e L о г i о 1, 1898) 
Euaspidoceras babeanum (d ' О г b i g п y, 1848) 
Although no ammoni t e zones may be differentiated in it, t he Lower 

Oxfordian is present in the section near the vi l lage of Erden, Distr ic t of 
Mihajlovgrad (Javorec Format ion , No. 1 — t h e lower par t ) ; in the section in 
the Straza Gorge, to the south of the vil lage of Straza , Distr ict of Targovis te 
(Javorec Format ion , No. 1); in the section of borehole R-109, Vran ino , Distr ic t 
of Tolbuhin (Provadi ja Format ion , 9—10 m above the basement) and in the 
locali ty near the vil lage of Ples ivec, area of Belogradcik, Distr ic t of Vidin 
(Ginci Format ion , lower part) (S a p u n о v, 1976). 

Ammonite Zones 

Peltomorphites athletoides Z o n e 

I n d e x s p e c i e s . Peltomorphites athletoides (L a h u s e n, 1883) (PI. 
I, figs. 6a, b). 

N o m e n c l a t u r e . The Zone is here in t roduced. P robab ly , the lower 
part of the "lower unnamed zone" о ! С т е ф а н о в 1 п С а з о н о в & С т е -
ф а н о в (1965, p . 116, t ab le 1) and the lower part of the "lower unnamed 
subzone" of the "lower unnamed zone" of С а п у н о в et a l . (1965, p . 26) are 
synonyms. 

S t r a t i g r a p h y . The lower boundary of the Zone, which represents 
also the lower boundary of the Oxfordian Stage, is re la t ively dis t inct ly out l i 
ned in the section near the vi l lage of Belot inci , area of Belogradcik . It has 
been defined by S t e p h a n o v in H o w a r t h & S t e p h a n o v (1965, 
p . 139). According to this author , it is traced wi th the first appearance of 
Parawedekindia (nuclei). This is found 4 0 c m above the very base of No. 12 
(S a p u n о v, 1976). The highest s i tua ted specimen of the genus Kosmoceras 
is found 1.60 m below the top of No. 10. Thus , an interval of 2.40 m separa tes 
the highest Kosmoceras from the lowest Parawedekindia. Bu t , since Parawe
dekindia appears as early as the La te Cal lovian, it is not a cer ta in fact t ha t 
wi th 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 Peltomorphites 
have been found. As is known, this genus existed only in the Ear ly Oxfordian. 
The upper boundary of the Zone is marked by the appearance of the first Cre
niceras renggeri (О p p e 1, 1863), accompanied by Peltoceratoides, which in 
Bulgar ia coincides wi th the disappearance of Peltomorphites. 

The Bulgar ian P. athletoides Zone coincides wi th the range-zone of Pelto
morphites in this country (Fig. 1). It is character ized by the following associa
t ion: Peltomorphites athletoides, P. eugenii (R a s p a i 1, 1842), and P. sub-
eugenii (A г к e 1 I, 1944). Occasional ly, they are accompanied by speci
fically indeterminable Parawedekindia. 

D i s t r i b u t i o n . The Zone is present in the section of the Belograd-
cikCliff, to the nor th—nor th-eas t of Belogradcik (Javorec Format ion , No. 1); 
in the section near the vi l lage of Belot inci , area of Belogradcik (Ginci For
mation, No. 12, about 1 m above the very base) (S a p u п о v, 1976). 

C o r r e l a t i o n s.The Bulgarian P. athletoides Zone corresponds approxima
tely to the Quenstedtoceras (Quenstedtoceras) mariae Zone of the th i rd facies-
faunal district ( table 2). 
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T a b 1 е 2 

Correlation among the Oxfordian ammonite zonal schemes of the first and third facies-faunal districts (according to C a r i o n . E n а у 
&T i n t a n t in M o u t e r d e et al., 1971) and Bulgaria 

э i/5 

Facies-faunal districts (according to S a p u n o v & Z i e g l e r , 1976) 

First Third 

(sub)zones ( sub)zones 

Bulgaria 

( sub)zones 

Ringstaedia pseudocordata 

Idoceras planula 

T. (Taramelliceras) 
hauffianum 

o. 
o. 

Epipeltoceras bimam
matum 

•a 
•a 

Decipia decipiens 

Perisphinctes (Perisphinctes) 
cautisnigrae 

E. bimammatum 
^Epipeltoceras bimam
matum 

Euaspidoceras hypselum 

Perisphinctes (Dichotomoceras) bifurcatus 

Gregoryceras transversarium Gregoryceras riazi 

Perisphinctes (Dichotomos
phinctes) antecedens 

Perisphinctes (Arisphinctes) 
plicatilis 

Perisphinctes (Dichotomosphinctes) antece
dens 

P. (D.) dobrogensis 

P. (D.) rotoides 

J 
C. (Vertebriceras) vertebrale\ 

1С. (Plasmatoceras) > Perisphinctes (Dichotomosphinctes) episcopa-
\tenuicostatum j lis 

Cardioceras (Cardioceras) cor datum Creniceras renggeri 

Quenstedtoceras (Quenstedtoceras) mariae Peltomorphites athletoides 

file:///tenuicostatum


Creniceras renggeri Z o n e 

I n d e x s p e c i e s . Creniceras renggeri (Oppel, 1863) (PI. I, fig. 1). 
N o m e n c l a t u r e . The Zone is here in t roduced. Synonyms: pro

bably , the upper part of the "lower unnamed z o n e ' 4 "middle unnamed zone" 
of С т е ф а н о в in С а з о н о в & С т е ф а н о в (1965, p . 116, Table 1); 
probably , the upper part of the "lower unnamed s u b z o n e " of the "lower unna
med zone" of С а п у н о в et al . (1965, p . 26); "bed with Creniceras crenatum 
( B r u g u i e r e ) " of S t e p h a n o v in H o w a r t h & S t e p h a n o v 
(1965, p . 139) in the section near the vi l lage of Belot inci , area of Belogradcik; 
"beds with Parawedekindia'' of J . S t e p h a n о v (in labels) (see S a p и n о v, 
1976) in the section Belogradcik Cliff, north —nor th - ea s t of Belogradcik . 

S t r a t i g r a p h y . The lower boundary of the Zone is defined in the 
description of the P. athletoides Zone (see above). The upper boundary of th is 
Zone, which is also a boundary between the Lower and Middle Oxfordian, 
is defined by the first appearance of Taramelliceras (Tагатеlliceras) and Peri
sphinctes (Dichotomosphinctes) which is accompanied by the disappearance 
of Prososphinctes, Properisphinctes and Peltoceratoides (Figs. 1 and 2). In 
accordance wi th t h e da ta avai lable , also Neocampylites (Neocampylites) 

Third f a c i e s - f a u n a l d i s t r i c t — a m m o n i t e (sub)zones-.-Bulgaria 

Kimmendgian Kimmeridgian 

/. planula 

T (T.) hauffiar<jm 

E.ktmammatur^ 

E.hypselum 

F.(D.) bifurcatus 

С transversarium 

P.fD.) antecedens 

C.(F.) tenui'ccstatum 

C.(C.) cordatum 

Q.(Q) mariae 

I 

i i 

1 

/. plancic 

E. b'niarr-mcr 

E. hyoselj 

P.fD) bfurcatus 

D(D) dcbrogens . 

P. (D.) rotcidc-s 

R(Dj epi2copQi"i 

G. rengge-' 

F athletc-de* 

Callovian 

I I 
I 1 —i i_ Г Ш 

Fig . 1. S t r a t i g r a p h i c occurrence of the genera from the f a m i l i e s P a c h y 
c e r a t i d a e , A s p i d o c e r a t i d a e , H a p l o c e r a t i d a e and G l o c h i c e r a t i d a e in the 
O x f o r d i a n 
/ — tota l s t r a t i g r a p h i c occurrence in the third and fourth fac ies - fannal d i s t r i c t s , ac
c o r d i n g to 1-1 o l d e r (1955) . E n а у (l'Jfili). E n а у. T i n I a n t & С a r i о u (I97-1), 
S e q u e i г о s (1974) , Z i e g I e г (1971a; 1974b) . S a p ll n о v & 7. i с g 1 e г (197(1) 
and o thers : 2 — p r o b a b l e s t r a t i g r a p h i c occurrence in the third and fourth fac ies -
faunal d i s t r i c t s , accord ing to the s a m e authors ; :i — s l r a t i g r a p h i c occurrence in Bul
gar ia ; 4 — p r o b a b l e s t r a t i g r a p h i c occurrence in B u l g a r i a 
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and Mirosphinc/es 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 res tr ic ted 
in its lower par t ) , Neocampylites (Neocampylites) ferretensis (S с h i г а г -
d i n , 1957), Mirosphinctes frickensis (M о e s с h, 1867), M. niedzwiedzkii 
( S i e m i r a d z k i , 1891), Parawedekindia bodeni (P г i e s e r, 1937), Para
wedekindia sp. n. 2, Parawedekindia sp. n. 3 , PeItoceratoides sp . indet . ex. gr. 
constantii (d ' О г b i g n y, 1849). 

D i s t r i b u t i o n . The C. renggeri Zone is present in the section 
Belogradcik Cliff, to the north — north-east of Belogradcik (Javorec Forma
t ion, No. 2); in the section near the vi l lage of Belot inci , area of Belogradcik 
(Ginci Format ion , 2 m below the top of No. 12); in the section of borehole 
R-79, Makedonka, Distr ict of Tolbuhin (Provadi ja Format ion) (S a p u n о v, 
1976). 

C o r r e l a t i o n s . The Bulgar ian C. renggeri Zone corresponds appro
ximately to the Cardioceras (Cardioceras) cordatum Zone of the th i rd facies-
faunal district (Table 2). 

Middle Oxfordian 

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

Although no ammoni t e zones can be differentiated in it, the Middle Ox
fordian is present in the lower part of the Ginci Format ion in the local i ty 
Svinski Kamak, the valley of Kost ina River , south of the vi l lage of Ribar ica , 
area of Teteven, where Euaspidoceras tenuispinatum (W a a g e n, 1873) (S a -
p u n о v, 1976) exists . 

Ammonite Zones and Subzones 

Perisphinctes (Dichotomosphinctes) episcopalis Z o n e 

I n d e x s p e c i e s . Perisphinctes (Dichotomosphinctes) episcopalis d e L о -
г i о 1, 1901 (PI. I I , figs. 3a, b) . 

N o m e n c l a t u r e . The Zone is here int roduced. P robab ly , " the upper 
unnamed zone" of С т е ф а н о в in С а з о н о в & С т е ф а н о в (1965, 
p. 116, 1) and the "upper unnamed z o n e " of С а п у н о в et al. (1976. p . 26) 
are synonyms. 

S t r a t i g r a p h y . The lower boundary of the Zone is defined in the des
cr ipt ion of the C. renggeri Zone (see above). The upper boundary is marked 
by the appearance of the first Perisphinctes (Dichotomosphinctes) rotoides R o n -
с h a d z e, 1917, accompanied by Perisphinctes (Arisphinctes), and in Bulgaria , 
also by P. (Kranaosphinctes), P. (Otosphinctes) and Pachyceras (Figs, l a n d 2). 

The Bulgar ian P. (D.) episcopalis Zone corresponds to the range-zone 
of the index species in this count ry , which is also accompanied by Taramel-
liceras (Taramelliceras) pseudoculatum (В u к о w s к i, 1887). 

26 



D i s t r i b u t i o n . The P. (D.) episcopalis Zone is present in the section 
near the vi l lage of Belot inci , area of Belogradcik (Ginci Format ion , No. 13, 
the very base) (S a p u n о v, 1976). 

C o r r e l a t i o n s . The Bulgar ian P. (D.) episcopalis Zone corresponds 
to the C. (P.) tenuicostatum Subzone [P. (A.) plicatilis Zone] of the th i rd 
facies-faunal district (Table 2). 

Perisphinctes (Dichotomosphinctes) anlecedens Z o n e 

I n d e x s p e c i e s . Perisphinctes(Dichotomosphinctes) anlecedens S a 1 f e I d, 
1914 (PI. I l l , F i g . 1). 

N o m e n c l a t u r e . The Zone is here in t roduced. 
S t r a t i g r a p h y . The lower boundary of the Zone is defined in t h e 

description of the P. (D.) episcopalis Zone (see above). Its upper boundary is 
marked by the disappearance of Perisphinctes (Arisphinctes) in Bulgar ia , accom
panied by P. (Dichotomosphinctes). Above that boundary , the first Gregory
ceras appear in this count ry (Figs. 1 and 2). 

The Bulgar ian P. (D.) antecedens Zone is based on the range-zone of the 
index species. Perisphinctes (Arisphinctes) occurs in th is Zone only . It is cha
racterized by Perisphinctes (Dichotomosphinctes) antecedens, P. (Arisphinctes) 
helenae d e R i a z, 1898, Euaspidoceras perarmatum ( J . S о w e r b y, 1822) 
and E. catena ( J . d e C. S о w e r b y, 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 ob ta ined by В r o c h w i с z-
L e w i n s к i & R 6 г а к (1974) concerning the regular i t ies in the changes 
in the size of certain Oxfordian Per i sph inc t idae in the Middle and a part of 
the Upper Oxfordian in the Polish J u r a Chain . The accompanying per isphincted 
faunas in the lower and upper part of the Zone in this country indicate s imi lar 
size changes. 

D i s t r i b u t i o n . The P. (D.) antecedens Zone is present in the sec
tion near the vi l lage of Mitrovci , Mihaj lovgrad Distr ict (Javorec Format ion , 
No. 1, in the lower par t ) ; near the vi l lage of Gran i tovo , area of Belogradcik 
(Javorec Format ion , upper par t ) ; to the south of the vil lages of Beli Osam and 

Ciflik, area of Trojan (Ginci Fo rma t ion , lower par t ) , and in the val ley of the 
Cerni Vit R iver, 1.5 km to the south of the vi l lage of Po la t en , area of Teteven 
(Javorec Format ion , middle par t ) (S a p u n о v, 1976). 

C o r r e l a t i o n s . The Bulgar ian P. (D.) antecedens Zone corresponds 
to the P. (D.) antecedens Subzone [P. (A.) plicatilis Zone] of the th i rd facies-
faunal district (Table 2). It correlates pa r t i cu la r ly well with the P. (D.) an
tecedens Subzone near Cz^stochowa, Poland (В г о с h w i с z - L e w i n s к i, 
1975). 

Perisphinctes (Dichotomosphinctes) rotoides S u b z o n e 

I n d e x s p e c i e s . Perisphinctes (Dichotomosphinctes) rotoides R o n -
c h a d z e , 1917 (PI. I I , figs, la , b) . 

N o m e n c l a t u r e . The Subzone is here in t roduced. 
S t r a t i g r a p h 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 (Kranaosphinctes) 
and P.(Otosphinctes) in this country and wi th the appearance of large-sized 
P. (Dichotomosphinctes) and P. (Arisphinctes) (Fig. 2). 

The Bulgarian P. (D.) rotoides Zone coincides wi th the range-zone of 
the index species in this count ry , which is accompanied by small in size Peri
sphinctes (Kranaosphinctes). Moreover, Taramelliceras (Taramelliceras) argo-
viense J e a n n e t , 1951, Perisphinctes (Otosphinctes) pulvinus E n a y, 1966, 
P. (Dichotomosphinctes) montfalconensis d e L о г i о 1, 1901 and Pachyceras 
sp. indet. also occur in the Subzone. 

D i s t r i b u t i o n . The Subzone is present in the section Belogradcik 
Cliff, to the north — north-east of the town of Belogradcik (Javorec Forma
tion, No. 3); and in the section near the vil lage Belot inci , area of Belogradcik 
(Ginci Format ion , No. 13, the lower par t , in central position) ( S a p u n o v , 1976). 

C o r r e l a t i o n s . The Bulgar ian P. (D.) rotoides Subzone corresponds 
approximate ly to the lower half of the P. (D.) antecedens Subzone [P. (A.) 
plicatilis Zone] of the th i rd facies-faunal distr ict (Table 2). It is an equiva
lent of the lower horizon of the P. (D.) antecedens Subzone [P. (A.) plicatilis 
Zone] of Cz?stochowa, Poland (В г о с h w i с z - L e w i ii s к i, 1975), 
where Perisphinctes (Dichotomosphinctes) rotoides has the same range-zone 
as in Bulgar ia . It should be noted that in the French J u r a the same species 
occurs throughout the ent ire P. (D.) antecedens Subzone (E n a y, 1966). 

Perisphinctes (Dichotomosphinctes) dobrogensis S u b z o n e 

I n d e x s p e c i e s . Perisphinctes (Dichotomosphinctes) dobrogensis S i m i o-
n e s с u, 1907 (PI. IV, figs, la , b). 

N o m e n c l a t u r e . The Subzone is here introduced. 
S t r a t i g r a p h y . The lower boundary of the Subzone is defined in 

the description of the P. (D.) rotoides Subzone, while its upper boundary , 
in the description of the P. (D.) antecedens Zone (see above). 

The Bulgarian P. (D.) dobrogensis Subzone is based on an association of 
large-sized perisphinct ids , where in addi t ion to the index species (the la t ter 
is restricted in the upper par t ) , P. (Arisphinctes) plicatilis ( J . S о w e r b y, 
1817) (in the upper par t , too) and P. (Dichotomosphinctes) antecedens S a 1 -
f e 1 d, 1914 (in the lower par t ) are also present . 

D i s t r i b u t i o n . The Subzone is present in the section near the 
hamlet of Neskovci, to the south of the vil lage of Cerni Osam, area of Trojan 
(Ginci Format ion , No. 3 , the lower part and in the top of the clay l imestones 
underlying No. 3) ( S a p u n o v , 1976). 

C o r r e l a t i o n s . The Bulgar ian P. (D.) dobrogensis Subzone cor
responds approximate ly to the upper half of the P. (D.) antecedens Subzone 
[P. (A.) plicatilis Zone] of the thi rd facies-faunal district (Table 2). It is an 
equivalent of the upper horizon of the P. (D.) antecedens Subzone [P. (A.) 
plicatilis Zone] in Cz^stochowa, Poland (В г о с h о w i с z - L e w i ri s к i, 
1975), where just as in Bulgaria Perisphinctes (Dichotomosphinctes) antece
dens and P. (D.) dobrogensis are also present . In the French J u r a , 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 Subbet ic Zone, 
Spain (S e q u e i г о s, 1974) is an equivalent of the Bulgar ian P. (D.) dobro
gensis Subzone. 
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Gregoryceras riazi Z o n e 

I n d e x s p e c i e s . Gregoryceras riazi (de G r o s s o u v r e , 1917) (Pi . V, 
figs. la-c). 

N o m e n c l a t u r e . Under the name of "Zone der Gregoryceras trans
versarium1' this Zone is introduced b y S a p u n o v & Z i e g l e r (1976, p. 31) 
based on the presence of "Gregoryceras fouquei (K i I i a n, 1889)". After a 
recent revision of th is specimen, it has been found that it belongs to Gregory
ceras riazi. The Bulgar ian specimen has the features inherent of morphotype 
" B " of D u o n g (1974, p. 54). According to this author , morphotype " B " occurs 
in the P. (D.) parandieri Subzone of the G. transversarium Zone. That fact 
lends rel iabi l i ty to the assumption that G. riazi (which has been found under 

condi t ions of unclarified bios t ra t igraphic re la t ionships 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-faunal dis t r ic t . Invest igat ions car
ried out on a number of Mediterranean and Submete r ran ian areas in the past 
few years (E n a y, 1966; S a p u n o v , 1973; D u o n g , 1974; S e q u e i г о s, 
1974) show that in the areas in which is developed the fourth facies-faunal 
district Gregoryceros transversarium is absent , on account of G. riazi and G. fou
quei. It is for this reason tha t G. riazi is more su i t ab le for an index species for 
the fourth facies-faunal distr ict and what is more, th is species is found along 
with Gregoryceras transversarium in the thi rd facies-faunal d is t r ic t . In addi
t ion, G. riazi has already been used as an index species in the Subbte t i c Zone, 
Spain (S e q u e i г о s, 1974). 

The G. transversarium Zone has been used in some of the older Bulgar ian 
papers, before S a p u n o v & Z i e g l e r (1976). For instance, 3 л а г a p -
с к и (1908, p . 213) mentions the presence of the Zone, eastward of the town 
of Tran (Krais te region), on the basis of "Perisphinctes cf. triplex Q u e n s t . 
( Perisph. plicatilis S o w ) " . P robab ly , З л а т а р с к и interpreted the 
G. transversarium Zone in the original meaning given to it by О p p e 1 (1863). 
З л а т а р с к и ' з pecimen has been lost. But it seems tha t it has been errone
ously identified, since the rocks in which it has been found, belong to the 
Ceri t ralbalkan Flysch Group which is of a considerably younger age there . The 
mention of the G. transversarium Zone by К о e н (1931, p. 40; 1932, p . 28, 
p i . 4, figs, 24a and 24b; 1946, p . 124) is based on a crushed specimen, found in 
the lower part of the Javorec Format ion near the Cerven Peak, north of Tete-
ven, identified as "Perisphinctes promiscus В u k о w s k i". As I have already 
noted above, in this case mention is made of a specifically indeterminable 
fragment of Orthosphinctes which comes to prove the presence of the Upper 
Oxfordian. 

The presence of the G. transversarium Zone is reported also by С а п у 
н о в e t a l . (1965, p . 26). These authors accept the scope of the Zone in 
О p p e 1 ' s (1863) sense, too. 

S t r a t i g r a p h y . The lower boundary of the Zone is defined in the 
description of the P. (D.) antecedens Zone (see above). Its upper boundary , 
which is also the boundary between the Middle and t h e U p p e r Oxfordian, is mark
ed with the appearance of the earliest Perisphinctes (Dichiotomoceras) (Fig. 2). 

The Bulgarian G. riazi Zone probably coincides wi th the range-zone of 
the genus Gregoryceras in this count ry . This has not been proved in the Bulga-
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Third f a c i e s - f a u n a l distr ict — a m m o n i t e ( sub)zones — - B u l g a r i a 

1 Kimmeridgian Kimmeridgian 

/. planula 

T.(TJ hcuff/anum 

E. bimammatum 

E.hypsel urn 

P. (D.) bi f ureal us 

G- transversarium 

D. (P.) antec eders 

C.(P.) tenuicostalum 

C.(C.) cor da turn 

Q.(Q.) mariae 

s p h , 

I 
I 

/. planula 

E. bimammatum 

E hypselum 

P.(D.) bifurcatus 

G. riazi 

P.(D.) dobrogensis 

P(D.) rotoides 

P(D.J episcopalis 

C. renggeri 

P athletoides 

Callovjan Callovian 

• E , 

F ig . 2. S t r a t i g r a p h i c occurrence of the genera from the f a m i l y P e r i s p h i n c t i d a e in the 
Oxford ian 
/ — tota l s l r a t i g r a p h i c occurrence in the third and fourth fac ies - faunal d i s t r i c t s , accord ing to 7. i e g I e r 
(I 959: 107-1 a). E n а у (196G), В г с с h w i с г • L е \v i ii s к i (1973) , E n а у, T i n t а п I & С a r i о u 
(197-1. S e q i i e i m s (197-1). D u o n g (197-1). S a p u n o v * 7. i e g I e r (197(3) and others; 
probab le s t r a t i g r a p h i c occurrence in the th ird and fourth fac ies - faunal d i s t r i c t s , accord ing to the s a m e 
authors: .') — s l r a t i g r a p h i c occurrence in B u l g a r i a 

rian sections since the sparse presence of representat ives of this genus have 
been found wi thout any other ammoni t e faunas. Yet, the fact tha t so far not 
a single Gregoryceras has been found both in the P. (D.) antecedens 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 (G e m m e I -
1 а г о, 1877). 

D i s t r i b u t i o n . The Zone is present in the section on the Belograd
cik — Oresec Rai lway Stat ion road (Javorec Format ion , No. 3, in upper 
posit ion); in the section near the vi l lage of Belot inci , area of Belogradcik 
(Ginci Format ion , No. 13, lower par t , in upper posit ion), and near the vi l lage 
of Falkovec, eas twards of Belogradcik (Javorec Format ion , probably the 
upper part) ( S a p u n o v , 1976). 

C o r r e l a t i o n s . The Bulgar ian G. riazi Zone corresponds to the 
G. transversarium Zone of the third facies-faunal district (Table 2). It coin
cides also wi th the G. transversarium Zone in Cz stochowa, Poland (В г о -
c h w i c z - L e w i n s k i, 1975). The G. riazi Interval-zone in the Subbet ic 
Zone, Spain (S e q u e i г о s, 1974) has a s imilar scope. However, there the 
index species is also found in the P. (D.) bifurcatus Zone. 
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Upper Oxfordian 

In Bulgar ia this Substage is character ized by the presence of Perisphinctes 
(Dichotomoceras), P. (Perisphinctes), Passendorferia, Microbiplices and Epi
peltoceras (Figs. 1 and 2), as well as different species of the genera Metahaplo-
ceras, Creniceras, Idoceras, Orthosphinctes and Euaspidoceras. 

Even though no ammoni t e zones may be differentiated in it, t he Upper 
Oxfordian is present in the lower part of the Ginci Format ion , in-between the 
villages of Berende and Svetl ja , Dis t r ic t of Pe rn ik , where it is proved by 
Orthosphinctes sp. indet . juv . ? aff. polygyratus (R e i n e с к e, 1818) (S a -
p u n о v, 1976). 

Ammonite Zones and Subzones 

Perisphinctes (Dichotomoceras) bifurcatus Z o n e 

I n d e x s p e c i e s . Perisphinctes (Dichotomoceras) bifurcatus(Q u e n s t e d t, 
1846) (PI. VI , fig. 1). 

N o m e n c l a t u r e . The Zone is here introduced. 
S t r a t i g r a p h y . The lower boundary is defined by the description 

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

The Bulgar ian P. (D.) bifurcatus Zone is based on the range-zone of 
Perisphinctes (Dichotomoceras). The representat ives of Passendorferia and 
Perisphinctes (Perisphinctes), found sporadical ly in this count ry , occur only 
in the Zone (Fig. 2). The zonal association is represented by Perisphinctes 
(Dichotomoceras) bifurcatus, P. (D.) bifurcatoides E п a y, 1966, P. (D.) cras-
sus E n a y, 1966, Passendorferia teresiformis (В г о с h w i с z - L e w i n s к i, 
1973), P. ziegleri (В г о с h w i с z - L e w i li s к i, 1973), and Perisphinctes 
(Perisphinctes) cf. caulisnigrae A г к e 1 1, 1935. 

D i s t r i b u t i o n . The Zone is present in the section near Magura 
Cave, to the west of the vil lage of Rab i sa , area of Belogradcik (Ginci Forma
t ion, No. 2, in the lower par t ) ; in the section near the vil lage of Komstica , 
Dis t r ic t of Sofia (Javorec Fo rma t ion , No. 5, 6 m above the very base), 
and also near the vi l lage of Varbovo , area of Belogradcik (Ginci Format ion , 
the exact posit ion is unknown) ( S a p u n o v , 1976). 

C o r r e l a t i o n s . The Bulgar ian P. (D.) bifurcatus Zone cor
responds to the P. (D.) bifurcatus Zone of the thi rd facies-faunal distr ict 
(Table 2). It correlates wi th the P. (D.) bifurcatus Zone in Cr .s tochowa, Po
land (В г о с h w i с z - L e w i ri s к i, 1975) and the Subbte t ic Zone, Spain 
(S e q u e i г о s, 1974). 

Epipeltoceras bimammatum Z o n e 

I n d e x s p e c i e s . Epipeltoceras bimammatum (Q u e n s I e d t, 1857). The 
index species has not been found in Bulgar ia . С т е ф а н о в ' s (1962, p. 103, 
P i . 2, figs. 3a, b) specimen, described and figured as "Epipeltoceras bimam-
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malum (Q u e n s t e d t ) " belongs to Epipeltoceras treptense E п a y, 1963 
(see P I . V I , figs. 3a, b in this paper) . 

N o m e n c l a t u r e . This Zone is ment ioned by К о e н (1946, 
p. 124) for the first t ime . According to this au thor , it is present in the Teteven 
area on the basis of "Aptychus latus. P a r k . " , which cannot be considered as 
evidence. For th is reason it should be accepted tha t in Bulgar ia it has been 
introduced by С т е ф а н о в (1962, p . 104). The E. bimammatum Zone of 
С а п у н о в et al . (1965, p . 26) embraces also a cer ta in part of the G. riazi 
Zone, because in the composi t ion of the zonal associat ion, in add i t ion to the 
index species, also "Gregoryceras fouquei (K i 1 i a n, 1889)" is quoted. 

S t r a t i g r a p h y . 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 Epipeltoceras and the appearance 
of Idoceras. That is an assumpt ion, however, in agreement with well-defined 
mutual relat ions in the ammoni t e successions in the th i rd facies-faunal dis
t r ic t . So far in Bulgaria no representa t ives of these two genera have been es
tabl ished in one and the same section. 

The Bulgarian E. bimammatum Zone coincides wi th the range-zone of 
Epipeltoceras. It is characterized by Epipeltoceras treptense and probably by 
Orthosphinctes sp. n. 

D i s t r i b u t i o n . The Zone is present in the section near the Magura 
Cave, to the west of the vi l lage of Rabisa , area of Belogradcik (Ginci Forma
t ion, No. 2, upper part) and probably in the borehole section of R-87, Gurkovo , 
Distr ict of Tolbuhin (Provadi ja Format ion , 2—5 m above the very base) 
(S a p u n о v, 1976). 

C o r r e l a t i o n s . The Bulgar ian E. bimammatum Zone corresponds 
to the same Zone in the th i rd facies-faunal distr ict (Table 2). It corresponds 
to the same Zone of Cz?stochowa, Poland (B r o c h w i c z • L e w i l i s к i, 
1975). If looks as if the lower, larger part of the E. bimammatum Biozone in 
the Subbet ic Zone, Spain (S e q u e i г о s, 1974) corresponds to the Bulgar ian 
Zone. 

Euaspidoceras hypselum S u b z о n e 

I n d e x s p e c i e s . Euaspidoceras hypselum (О p p e 1, 1863) (PI. V I L 
figs, la , b) . 

N o m e n c l a t u r e . The Subzone is here in t roduced. "Beds wi th 
Creniceras renggeri" of J . S t e p. h a n о v (in labels) in the section of the 
Belogradcik Cliff, to the north —nor th - ea s t of the town of Belogradcik is a 
synonym (see S a p u n o v , 1976). 

S t r a t i g r a p h y . The lower boundary of the Subzone coincides wi th 
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 (О p p e I, 1863). 

The Bulgarian E. hypselum Subzone coincides wi th the range-zone of the 
index species. It is characterized by an association of species, s imilar to the 
association of the same Subzone in Southern Germany : Euaspidoceras hypselum, 
E.eucyphum (О p p e I, 1863) (occurs in the lower part of the Subzone), 
Creniceras lophotum (О p p e 1, 1863) (occurrs in the upper part of the Sub-
zone) and Microbipikes divergens (О p p e n h e i m e r, 1907). It is accompanied 
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Goologica Ba lcan ica , G. 4 
I v o S a p u n o v — A m m o n i l e S t r a t i g r a p h y of Ihe Upper Jurass ic in Bu lgar ia 



E X P L A N A T I O N O F P L A T E I 
Early Oxfordian a m m o n i t e s 

F ig . / . Creniceras renggeri (О p p с 1, 1863). S e c t i o n near the v i l l a g e of B e l o t i n c i , area 
of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . Ginc i F o r m a t i o n , member of the 
lower nodular l i m e s t o n e s , N o . 12, at 2 m b e l o w the lop (S a p u n о v , 1976, p. 29); Lower 
O x f o r d i a n , Creniceras renggeri Zone . P a l . Mus . U n i v . Sof ia , J 3 3 3 / 4 7 — 1 . •: 1 0 

F igs . 2a, b. Prososphinctes malheyi (d e L о r i о 1, 1898). S e c t i o n near the v i l l a g e of 
Erden , D i s t r i c t of M i h a j l o v g r a d ( W e s t F o r e b a l k a n ) . J a v o r e c F o r m a t i o n , lower part ( the 
exact posit ion in the s e c t i o n is unclear) ( S a p u n o v , 1976, p .30); Lower Oxford ian . Pal 
Mus. U n i v . Sof ia , J 2 9 3 / 4 7 — 2 . X 1.0 

F ig . 3. Neocampylites (Neocampylites) delmontanus (О p p e 1, 1863). Sec t ion in bore
ho le R - 1 0 9 , V r a n i n o , D i s t r i c t of T o l b u h i n (eas tern part of the M o e s i a n P l a t f o r m ) . Pro-
vad i ja F o r m a t i o n , at 10 m a b o v e the very base ( S a p u n o v , 1976, p .38); Lower Oxfor
d ian . P a l . Mus . U n i v . Sof ia , J 3 4 5 / 4 7 — 3 . X 1.0 

F igs . 4a, b. Parawedekindia bodeni (P г i e s .e r, 1937). S e c t i o n B e l o g r a d c i k Cliff, to 
the north — north-eas t of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . Javorec 
F o r m a t i o n , N o . 2 ( S a p u n o v , 1976, p .28) ; Lower O x f o r d i a n , Creniceras renggeri 
Zone . P a l . Mus . U n i v . Sof ia , J 3 5 0 / 4 7 — 4 . x 1.0 

F i g s . 5a. b. Propcrisphinctes bernensis (d e L о r i о I, 1898). S e c t i o n near the v i l l a g e of 
B e l o t i n c i , area of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . G inc i F o r m a t i o n , 
member of t h e lower nodular l i m e s t o n e s , N o . 12, the e x a c t p o s i t i o n is unclear ( S a p u 
n o v , 1976, p .29) ; Lower O x f o r d i a n . P a l . Mus . U n i v . Sof ia , J 2 9 4 / 4 7 - 5 . X 1.0 

F igs . 6a. b. Peltomorphites athletoides (L a h u s e n, 1883). S e c t i o n Be logradc ik Cliff, 
to the north — north-eas t of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t Foreba lkan) . Javorec 
F o r m a t i o n , N o . 1 ( S a p u n o v , 1976a, p .28); Lower O x f o r d i a n , Peltomorphites athletoides 
Zone . P a l . Mus. U n i v . Sof ia , .1358 4 7 — 6 . X 1.0 
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E X P L A N A T I O N O F P L A T E II 
(Middle O x f o r d i a n a m m o n i t e s ) 

F igs , la, b. Perisphinctes (Dichotomosphinctes) rotoides R o n c h a d z e , 1917. S e c t i o n 
near the v i l l a g e of B e l o t i n c i , area of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t Foreba lkanV 
Ginc i F o r m a t i o n , member of the quarry l i m e s t o n e s w i t h f l int , N o . 13, lower part , in 
m i d d l e p o s i t i o n ( S a p u n o v , 1976, p .29 ) ; M i d d l e O x f o r d i a n , Perisphinctes (Dichoto
mosphinctes) antecedens Zone , P. (D.) rotoides S u b z o n e . P a l . Mus . U n i v . Sof ia , , I290 '47 — 
7 . X 1.0 

F i g s . 2a, b. Perisphinctes (Kranaosphinctes) sp . i n d e l . ( inner whor l s ) . S e c t i o n near the 
v i l l a g e of B e l o t i n c i , area of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . G inc i 
F o r m a t i o n , m e m b e r of the quarry l i m e s t o n e s w i t h Hint , N o . 13, lower part , in m i d d l e 
p o s i t i o n ( S a p u n o v , 1976, p. 29); M i d d l e O x f o r d i a n , Perisphinctes (Dichotomosphinctes) 
antecedens Zone , P. (D.) rotoides S u b z o n e . P a l . Mus . U n i v . Sof ia , .1507/47 — 8 . X 1 . 0 

F igs . 3a, b. Perisphinctes (Dichotomosphinctes) episcopalis d e L о r i о 1, 1901. S e c t i o n 
near the v i l l a g e of B e l o t i n c i , area of B e l o g r a d c i k , D i s t r i c t of Vidiri ( W e s t F o r e b a l k a n ) . 
Ginc i F o r m a t i o n , m e m b e r of the quarry l i m e s t o n e s w i t h f l i n t , No . 13, lower part , 
from the very base ( S a p u n o v , 1976, p .29 ) ; M i d d l e O x f o r d i a n , Perisphinctes (Dicho
tomosphinctes) episcopalis Zone . P a l . Mi's. U n i v . Sof ia , . 1 2 9 2 / 4 7 — 9 . X 1.0 
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E X P L A N A T I O N O F P L A T E 111 
(Middle O x f o r d i a n a m m o n i t e s ) 

F ig . / . Perisphinctes (Dichotomosphinctes) antecedens S a I f e 1 d, 1914 (cas t ) . L o c a l i t y 
near the h a m l e t of N e s k o v c i , to Ihe s o u t h of the v i l l a g e of Cerni O s a m , area of Tro jan , 
D i s t r i c t of Lovcc (Central B a l k a n ) . Ginc i F o r m a t i o n , from the upper part of the c l e y e y 
l i m e s t o n e s , at 2 . 5 0 m b e l o w the lower b o u n d a r y of the o v e r l y i n g rose co loured nodular 
l i m e s t o n e s [ - - N o . 3 a c c o r d i n g to S a p u n o v & Z i e g 1 e г ( 1 9 7 6 , p . 27)] (S a p u n о v, 
1976, p .35); M i d d l e OxFordian, Perisphinctes (Dichotomosphinctes) antecedens Zone , P. 
(D.) dobrogensis S u b z o n e . P a l . Mus . U n i v . Sof ia , J 2 7 0 / 4 7 — 1 0 . \ 1.0 





E X P L A N A T I O N O F P L A T E IV 
(Middle O x f o r d i a n a m m o n i t e s ) 

F igs , la, b. Perisphinctes (Dichotomosphinctes) dobrogensis S i m i o n e s c u , 1907. L o c a l i t y 
near the h a m l e t of N e s k o v c i , to the s o u t h of the v i l l a g e of Cerni O s a m , area of Tro jan , 
Dis tr ic t of Lovec. (Cenlral B a l k a n ) . Ginc i F o r m a t i o n , N o . 3 [accord ing to S a p u п о v & 
Z i e g I e r (1976 , p. 2 7 ) ] , from the lower part (S a p u п о v, 1976, p .35) ; M i d d l e O x 
ford ian , Perisphinctes (Dichotomosphinctes) antecedens Zone , P. (D.) dobrogensis S u b z o n e . 
S p e c i m e n of S a p u n o v c i Z i e g l c r (1976 , pi . 3 , f igs, la, b) f igured as "Dichotomo
sphinctes s p . " . Pal Mus . U n i v . Sof ia , J 2 6 8 / 4 6 — 8 (old number J 6 4 9 1 ) . X 1.0 
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E X P L A N A T I O N O F P L A T E V 
( M i d d l e O x f o r d i a n a m m o n i t e s ) 

F igs . la-c. Gregoryceras riazi ( d e G r o s s o u v r e , 1917). S e c t i o n a long the B e l o g r a d -
c ik-Orcsec R a i l w a y S t a t i o n road , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . J a v o r e c F o r m a 
t ion , N o . 3 , from the upper 2 . 1 0 m, in h igher p o s i t i o n (not in s i tu ) (S a p u n о v , 1976, 
p .27); M i d d l e O x f o r d i a n , Gregoryceras riazi Zone . S p e c i m e n of С т с ф а н о в ( 1 9 6 2 , р. 101, 
p l . 2 , f igs , la, b; pi . 3 , f igs , la, b), descr ibed and f igured as "Gregoryceras fouquei (K i 1 i-
a n ) " . Pal . , Mus. U n i v . Sof ia , J 3 5 5 / 3 2 — 2 (old number ,1718). X 1.0 

F igs . 2a, b. Discosphinctes aeneas (G e m m e I I a r o, 1877). S e c t i o n near the v i l l a g e of 
B e l o t i n c i , area of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . G inc i F o r m a t i o n , 
member of the quarry l i m e s t o n e s w i t h f l in t , N o . 13, lower part , in upper p o s i t i o n (S a -
p u n о v , 1976. p .29) ; M i d d l e O x f o r d i a n , Gregoryceras riazi Zone . P a l . Mus . U n i v . Sof ia , 
.1295 47 I I , . 1.0 
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E X P L A N A T I O N OE P L A T E VI 
( L a i c O x f o r d i a n a m m o n i t e s ) 

F ig . / . Perisphinctes (Diclwtumocerus) bijurcatus (Q u о n s t e d, 1846). S e c t i o n near the 
Magura C a v e , to the w e s t of the v i l l a g e of R a b i s a , area of B e l o g r a d c i k , D i s t r i c t of V i d i n 
( W e s t F o r e b a l k a n ) . Ginc i F o r m a t i o n , N o . 2 , from the lower part ( S a p u n o v , 1976, 
p .27); Upper O x f o r d i a n , Perisphinctes (Dichotomocerus) bijurcatus Zone . P a l . Mus. 
U n i v . Sof ia , J 2 8 0 4 7 — 1 2 . ч 1.0 

F ig . 2. Passendorjcria ziegleri (В г о с h w i с z - L с w i h s к i, 1973). L o c a l i t y to the 
north of the v i l l a g c of V a r b o v o , area of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . 
Ginc i F o r m a t i o n , the p o s i t i o n in the s e c t i o n is u n k n o w n ( S a p u n o v , 1976, p .30) ; Upper 
O x f o r d i a n , Perisphinctes (Dichotomoceras) bijurcatus Zone. P a l . M u s . U n i v . Sof ia , . 1260 /47 — 
1 3 . 4 1.0 

F i g s . 3a, b. Epipeltoceras treptense E п a y , 1963. S e c t i o n near the Magura C a v e , to the 
west of the v i l l a g e of R a b i s a , area of B e l o g r a d c i k , D i s t r i c t of V i d i n (West F o r e b a l k a n ) . 
G inc i F o r m a t i o n , N o . 2 , from the upper part (S a p u n о v , 1976, p .27) ; Upper Oxfor
d i a n , Epipeltoceras bimammatum Zone . S p e c i m e n of С т е ф а н о в (1962 , p. 103, p i . 
2, f igs . 3a, ft), descr ibed and figured as "Epipeltoceras bimammatum ( Q u c n s t c d I ) " . 
Pa l . Mus . U n i v . Sof ia , J 3 6 4 / 3 2 — 5 (old n u m b e r J 0 1 1 2 5 ) . \ 1.0 

F igs . 4a, ft. Microbipliccs divergens (О p p e n h e i m e r, 1907). S e c t i o n near the J a v o 
rec P e a k , v i l l a g e of B o v , Sof ia D i s t r i c t (West B a l k a n ) . Ginc i F o r m a t i o n , N o . 5, from the 
lower part (S a p u n о v, 1976, p .32); Upper O x f o r d i a n , Epipeltoceras bimammatum Zone , 
Euaspidoceras hypselum S u b z o n e . P a l . Mus. U n i v . Sof ia , , 1 3 0 0 / 4 7 — 1 8 . X 1.0 
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E X P L A N A T I O N O F P L A T E VII 
( L a i c Oxford ian a m m o n i t e s ) 

F igs , la. b. Euaspidoceras aff. hypselum (О p p e I, 1863) . S e c t i o n B e l o g r a d c i k Cliff, 
to t h e north — nor th -cas t of B e l o g r a d c i k , Dis tr ic t of V i d i n (West F o r e c a l k a n ) . Ginc i 
F o r m a t i o n , No . 5 (S a p u n о v , 1976, р.2Ь); Upper O x f o r d i a n , Epipeltoceras bimam
matum Zone , Euaspidoceras hypselum S u b z o n e . P a l . Mus. U n i v . Sof ia , .1371 47 — 1 4 . - 1.0 

F igs . 2a. b. Creniceras lophotum (О p p e 1, 1863). S e c t i o n B e l o g r a d c i k Cliff, to the north — 
north-east of B e l o g r a d c i k , D i s t r i c t of V i d i n ( W e s t F o r e b a l k a n ) . Ginc i F o r m a t i o n , No . 5 
(S a p u п о v, 1976 ,p . 28); Upper O x f o r d i a n , Epipeltoceras bimammatum Zone , Euas
pidoceras hypselum S u b z o n e . P a l . Mus. U n i v . Sof ia , .1340 4 7 — 1 5 . X 1.31 

F igs . 3, 4. Idoceras cf. planula (H e h 1 in Z i e t e n, 1830). L o c a l i t y near the v i l l a g e of 
P l e s i v e c , area of B e l o g r a d c i k , D i s t r i c t of V i d i n (West F o r e b a l k a n ) . Ginc i F o r m a t i o n , 
probably from the m i d d l e pari ( S a p u n o v , 1976, 1976, p. 30); U p p e r O x f o r d i a n , 
Idoceras planula Zone. T h e s p e c i m e n s are f igured by В г о с h \v i с z - L e w i n s к i & 
R 6 z а к (1976 , PI. 36 , igs . 2a, b). P a l . Mus. U n i v . Sof ia , J 5 1 5 4 7 — 1 6 (fig. 3), J 5 1 6 / 
4 7 — 1 7 (fig. 4).\ 1.0 
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by species, known for their wider s t ra t igrap ic occurrence, yet they have 
been found only in the E. hypselum Subzone in Bulgar ia so far: Orthosphinctes 
mogosensis (C h о f f a t, 1893), 0. delgadoi (C h o f f a t, 1893) and Euas
pidoceras cf. varioornatum (D о г п, 1930). 

D i s t r i b u t i o n . The Subzone is present in the section Belo
gradcik Cliff, to the north —nor th -eas t of the town of Belogradcik (Ginci 
Format ion , Nos. 4 and 5); in the section near the Javorec Peak , to the east 
of the vi l lage of Bov, Dis t r ic t of Sofia (Ginci Fo rma t ion , No. 5, the lower par t ) 
and in the section in the Straza Gorge, to the south of the vi l lage of S t raza , 
Distr ict of Targovis te (Ginci Format ion , No. 2) (S a p u n о v, 1976). 

C o r r e l a t i o n s . The Bulgar ian E. hypselum Subzone corresponds to 
the same Subzone in the thi rd facies-faunal district (Table 2). 

Idoceras planula Z o n e 

I n d e x s p e c i e s . Idoceras planula (H e h 1 i n Z i e t e n, 1830) PI. V l h 
fig. 3, 4). 

N o m e n c l a t u r e . The Zone is here in t roduced. 
S t r a t i g r a p h y . The lower boundary is defined in the descript ion 

of the E. bimammatum Zone (see above). Its upper boundary is marked by the 
appearance of the earliest representat ives of the subgenus Ataxioceras (Para-
taxioceras) in this count ry , which is accompanied by Decipia in Bulgar ia 
(Fig. 2). It represents also the boundary between the Oxfordian and the Kim
meridgian. 

The Bulgar ian / . planula Zone is based on the presence of the index spe
cies, as well as on Idoceras(?) sp. n. 

D i s t r i b u t i o n . The Zone is present near the vi l lage of P les ivec , 
area of Belogradcik, Distr ic t of Vidin (Ginci Format ion , the exact position 
in the section is unknown, possibly in the middle part of the Format ion) ; in 
the section of borehole R-109, Vran ino , Distr ict of Tolbuhin (Provadi ja 
Format ion , 14.80 m above the very base) ( S a p u n o v , 1976). 

C o r r e l a t i o n s . The Bulgar ian / . planula Zone corresponds to 
t h e same Zone in the th i rd facies-faunal district (Table 2). 

P h y l l o c e r a t i n a and Lytocerat ina in the Oxfordian of Bulgar ia 

In the Oxfordian sediments of Bulgar ia the representat ives of Phyl locera t ina 
and Lytocera t ina are re la t ively rare . Species, belonging to the genera Sower-
byceras and Holcophylloceras are found: Sowerbyceras helios ( N о e t 1 i n g, 
1887) (Lower Oxfordian) , S . tortisulcatum ( d ' О r b i g n y, 1849) (Upper 
Oxfordian, E. bimammatum Zone, E. hypselum Subzone), Holcophylloceras 
mediterraneum (N e u m а у г, 1871) (Oxfordian). Lytocerat ina are represent
ed by single indeterminable specimens. 

Oxfordian A m m o n i t e Spec ies of U n c e r t a i n 
Strat igraphic Occurrence 

In this s tudy the following species of Per i sph inc t idae , Aspidocerat idae and 
Haplocera t idae , whose s t ra t igraphica l d is t r ibut ion in Bulgar ia 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 Belogradcik — 
Gara Oresec road; Javorec Format ion , No. 3 , in a lower posi t ion) ; 

(2) Euaspidoceras crebricostis ( A r k e l l , 1927) — ? Middle Oxfordian 
(G. riazi Zone) —? Upper Oxfordian (the section Belogradcik — Gara Oresec; 
Ginci Format ion , No. 4, in the lower par t ) ; 

(3) "Perisphinctes" cf. bocconii G e m m e l l a r o , 1872-82—? Middle 
Oxfordian (G. riazi Zone) —PUpper Oxfordian (E. bimammatum Zone) (bore
hole section of R-109, Vranino , Distr ict of To lbuh in ; Provadi ja Fo rma t ion , 
12 m above the very base); 

(4) Metahaploceraskobyi (C h о f f a t, 1893) —? Upper Oxfordian (E. bimam
matum Zone) —PLowcr Kimmer idg ian , lower part (section near the vi l lage 
of Mitrovci , Distr ic t of Mihaj lovgrad; Javorec Format ion , No. 1, from the 
top); 

(5) M. rigiduin (W e g e 1 e, 1929) —? Upper Oxfordian ( / . planula 
Zone) — ? Lower Kimmer idg ian , lower part (section near the Javorec P e a k , 
to the east of the vi l lage of Bov, Distr ict of Sofia; Ginci Fo rma t ion ,No . 5, 
from the middle par t ) ; 

(6) M. litocerum (О p p e 1, 1863) —PUpper Oxfordian —?Lower Kim
meridgian, lower part (borehole section of R - l , Varna ; Provadi ja Format ion , 
29.50 m above the very base); 

(7) Orthosphinctes suevicus (S i e m i r a d z к i, 1898) —? Upper Oxfor
dian ( / . planula Zone) —? Lower Kimmer idg ian , lower part [ locali ty near 
the v i l lage of Batkovci (at present merged w i t h t h e v i l l age of Dragovis t i ca ) , 
to the east of Beledie Han , Distr ic t of Sofia; Javorec Format ion] ( S a p u n o v , 
1976). 
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