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И. Г. Сапунов — Аммонитовая стратиграфия верхней юры в Болгарии. III. Кимеридж-
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 к и м е р и д ж 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 e r 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 . Н а 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 стратиграфиче
ском р а с п р о с т р а н е н и и на т е р р и т о р и и 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 O p p e l -
зон и одна и н тервальн ая з о н а ( i n t e r v a l - z o n e ) : 
В е р х н и й к и м е р и д ж с к и й п о д ъ я р у с — 

з о н а Hybonoticeras beckeri 
С р е д н и й к и м е р и д ж с к и й п о д ъ я р у с — 

з о н а Aspidoceras sesquinodosum 
интер вальн ая з о н а CrussoliceraslAspidoceras sesquinodosum 

Н и ж н и й к и м е р и д ж с к и й п о д ъ я р у с — 
з о н а Crussoliceras divisum 
з о н а Ataxioceras (Ataxioceras) hypselocyclum 
з о н а Ataxioceras (Parataxioceras) desmoides 
З о н а H. beckeri р а с ч л е н е н а на д в е подзоны: в е р х н я я — п о д з о н а Virgataxioceras 

setatum и н и ж н я я — п о д з о н а Sutneria subeumela. 
П р и в е д е н ы с в е д е н и я об индекспом 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. П р и в е д е н ы д а н н ы е о р а с п р о с т р а н е н и и ( п о д ) з о н 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 K i m m e r i d g i a n A m m o n i t i n a b e l o n g to t h e f o l l o w i n g fami 
l ies: H a p l o c e r a t i d a e , G l o c h i o 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 t h e 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 occurrence in t h i s c o u n t r y , a s c h e m e 
c o n s i s t i n g of a m m o n i t e O p p e l - z o n e s and an I n t e r v a l - z o n e is w o r k e d o u t , 'as f o l l o w s : 
U p p e r K i m m e r i d g i a n — 

Hybonoticeras beckeri Z o n e 
M i d d l e K i m m e r i d g i a n — 

Aspidoceras sesquinodosum Z o n e 
Crussoliceras/Aspidoceras sesquinodosum I n t e r v a l - z o n e 

L o w e r K i m m e r i d g i a n — 
Crussoliceras divisum Z o n e 
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Ataxioceras (Ataxioceras) hypselocyclum Z o n e 
Ataxioceras (Parataxioceras) desmoides Z o n e 
T h e H. beckeri Z o n e 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 — Virgataxioceras 

setatum S u b z o n e , and a lower — Sutneria subeumela S u b z o n e . 
For each zona l s u b d i v i s i o n i n f o r m a t i o n is g i v e n a b o u t t h e i n d e x s p e c i e s , n o m e n c l a 

ture ( w i t h regard to t h e B u l g a r i a n l i t e r a t u r e ) , t h e b o u n d a r i e s are def ined and t h e c h a 
rac ter i s t i c genera and s p e c i e s are g i v e n . D a t a on the d i s t r i b u t i o n of t h e ( s u b ) z o n e s in 
B u l g a r i a are g i v e n and b i o c o r r e l a t i o n s arc m a d e . 

The Kimmeridgian Ammoni t ina in Bulgar ia often exhib i t considerable 
s imilar i t ies wi th the representa t ives of this suborder from the third facies-
faunal distr ict ( S a p u n o v & Z i e g l e r , 1976, p . 8). This is val id for some 
intervals in the lower par t of the Stage and pa r t i cu la r ly for its upper pa r t . 
In Bulgar ia , the presence of the (sub) zones of the third dis t r ic t has been es tab
lished in these intervals according to the s tandard schemes of E n а у, T i n-
t a n t & R i о u 1 t in M o u t e r d e et a l . (1971) and S a p u n o v & 
Z i e g 1 e r (1976) (Table 2). 

In an earlier paper ( S a p u n o v , 1976a) I have pointed out that repre
senta t ives of Aulacostephanus are to ta l ly absent from the faunas of this coun
try , and Ataxioceras are found only sporadica l ly . The former fact has posed 
difficult problems in the ammoni t e zonation of the midd le par t of the Kim
mer idgian in Bulgaria since non-character is t ic and more extensively occur
r ing representat ives of Aspidoceras, Taramelliceras and Nebrodites, accompa
nied by Orthosphinctes p redomina te in this interval (Kimmer idg ian IV-f V; 
see Table 2). The faunas in Andalus ia are of a s imilar na tu re ( S a p u n o v A 
Z i e g 1 e r , 1976, p. 23). Theammoni t e s from the middle part of the Kimmeridgian 
in this country come ei ther from the Ginci , or from the NeSkovci Format ion . 
In the former case most of the specimens are more or less dissolved, which is 
typical of the Upper Jurass ic nodular l imestones. In the la t ter case the spe
cimens are crushed. This complicated the palaeontological s tudy and inter
fered wi th the rel iable ident i f icat ions, par t icu la r ly of Aspidoceras. Nonetheless, 
I have ventured to make specific identif icat ions of several specimens of this 
genus .with clear posi t ions in the sect ions. This made it possible to separa te 
a Bulgarian Oppel-zone which corresponds to Kimmer idg ian V. In so far as 
the Kimmeridgian IV is concerned, however, not a single Aspidoceras acan-
thicum (О p p e 1, 1863) has been found among the Bulgarian specimens. Tha t 
is why at the present s t a te of research an interval-zone was separated for the 
Kimmeridgian IV in Bulgar ia . For the basal par t of the Kimmeridgian (Kim
meridgian I) a Bulgarian Oppel-zone based on the range-zone of Ataxioceras 
(Parataxioceras) in this country was separa ted . The index species was se
lected among the representa t ives of this subgenus because of the total 
absence of Sutneria from this interval of the Kimmeridgian Stage in 
Bulgaria . 

The ammoni te zonal scheme offered here for the Kimmeridgian in Bul
garia is the first a t t emp t towards a general subdivision of this s tage in this 
country . That is why it is incomplete and not all b ios t ra t igraphic re la t ionships 
are made clear. I regard this scheme as the s ta r t ing point for further research, 
ra ther than as a finished s tudy . 
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The Substages , A m m o n i t e Zones and Subzones 
of the K i m m e r i d g i a n in Bulgar ia 

T h e s u b s t a g e s o f t h e K i m m e r i d g i a n . In the pas t , 
З л а т а р с к и (1908, p . 195) and С т е ф а н о в (1959) were the first to 
a t t e m p t a subdivis ion of the Kimmeridgian in Bulgar ia . According to the 
first au thor , there are two 'hor izons ' in the Kimmer idg ian . The ' lower 
horizon ' is represented by darker l imestones wi th sporadic fossils, and the 
'upper horizon ' is lighter and more clayey wi th abundan t ammoni t e faunas. 
Obviously , this subdivis ion is based pr imar i ly on l i thological features. 
Considerably later , С т е ф а н о в divides the Kimmeridgian in West Bulga
ria in to a ' lower ' and an ' uppe r ' one on the basis of some representa t ives of 
the genus Hybonoticeras. His 'Lower Kimmer idg ian ' is based on H. harpe-
phorum ( N e u m a y r , 1873) but it is known tha t this species occurs in the 
Upper Kimmer idg ian . His 'Upper Kimmerdg ian ' is based on the presence 
of H. hybonotum (О p p e 1, 1863). This species, however, character ized the 
basal zone of the T i thon ian S tage . Later , the author revised tha t view (see 
С т е ф а н о в in С а з о н о в с & С т е ф а н о в , 1965). 

A notor iously difficult problem is that of unifying the Kimmer idgian 
substages. It is l inked wi th the controversy over the scope of the Kimmer id
gian Stage in Europe . This problem cannot be solved as long as the upper 
boundary of the Kimmer idg ian in Southern England (first facies-faunal dist
rict) lies in a higher s t ra t ig raph ic posit ion than the upper boundary of the Kim
meridgian in Central and Southern Europe (third and fourth facies-faunal 
distr icts) ; in other words, unti l the T i thon ian , Volgian and Po r t l and ian are 
given an equiva len t s t r a t ig raph ic meaning . Twenty years ago А г k e 1 1 (1956) 
suggested the n a m e of L o w e r + M i d d l e Kimmer idg ian for the Kimmer idg ian 
from the third and fourth facies-faunal dis t r ic ts in order to faci l i ta te correla
t ions between them and the substages in Southern England [the n a m e 'Lower 
Kimmer idg ian ' or 'Crussol ian ' has also been used by some authors ( Z e i s s , 
1965) to designate the Kimmer idgian from the thi rd and fourth d is t r ic t s ] . 
After being used for some t ime , this term was soon dropped by the s t ra t ig ra -
phers working in Central and Southern Europe (see also Z i e g 1 e r, 1964). 
Neverthelass , in order to avoid confusion, the use of Kimmer idgian substages 
in the English sense should be accompanied by exp lana tory notes ( S a p u n o v 
& Z i e g 1 e r, 1976, p . 10, 24) (see Table 2). 

In recent years, the Kimmeridgian from the third facies-faunal dis t r ic t 
is divided in two ways as follows: (1) Lower and Upper Kimmeridgian (E h a y, 
T i n t a n t d c R i o u l t in M o u t e r d e et a l . , 1971), and (2) Lower, 
Middle and Upper Kimmer idgian ( Z e i s s , 1971). The scheme consist ing of 
three substages seems to me the bet ter balanced one and be t te r sui ted for 
Bulgar ia . As defined by the s tandard ammoni t e Oppel-zones for the th i rd 
facies-faunal distr ict (according to E n a y , T i n t a n t < S R i o u l t in 
M о u t e r d e et a l . , 1971; S a p u n o v & Z i e g l e r , 1976), the three sub-
stages of the Kimmeridgian have the following scopes: 
(3) U p p e r K i m m e r i d g i a n (Hybonoticeras beckeri Z o n e ) ; 
(2) M i d d l e K i m m e r i d g i a n (Aspidoceras acanthicum Z o n e and Aulacostepha-

nus eudoxus Zone) ; 
(1) L o w e r K i m m e r i d g i a n (Sutneria platynota Z o n e , Ataxioceras (Ataxio

ceras) hypselocyclum Z o n e , and Crussoliceras divisum 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 
K i m m e r i d g i a n . The successions of the representa t ives of suborder 
Ammoni t ina found in the Bulgar ian sections made it possible to work out 
a scheme of ammoni t e Oppel-zones and subzones and an interval-zone for the 
Kimmeridgian in this count ry . It is given in Table 1. 

T a b l e 1 

Substages, ammonite zones and subzones of the Kimmeridgian in Bulgaria 

U p p e r K i m m e r i d g i a n 

Hybonoticeras beckeri Zone 

Virgataxioceras setatum S u b z o n e 

Hybonoticeras beckeri Zone 

Sutneria subeumela S u b z o n e 

M i d d l e K i m m e r i d g i a n 

Aspidoceras sesquinodosum Zone 

GrussolicerasjAspidoceras sesquinodosum Interval-zone 

L o w e r K i m m e r i d g i a n 

Crussoliceras divisum Zone 

Ataxioceras (Ataxioceras) hypselocyclum Zone 

Ataxioceras (Parataxioceras) desmoides Zone 

Lower K i m m e r i d g i a n 

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 far been found in Bulgaria 
only in the Lower Kimmeridgian (Figs. 1, 2). 

Wi thou t being possible to d ivide this Substage in to zones, the Lower 
Kimmeridgian is present in the Ginci Format ion near the vi l lage of Cemis, 
east of the vi l lage of Mit rovci , Dis t r ic t of Mihaj lovgrad; near the vi l lage of 
Ravna , area of Godec, Dis t r ic t of Sofia; as well as in the holos t ra to type of 
the Agalnica Format ion (No. 1) to the east of the vi l lage of Dren ta , Dis t r ic t 
of Vel iko Tarnovo, where it is proved by Taramelliceras (Taramelliceras) tra-
chinotum ( O p p e . l , 1863) (Sapunov, 1976a). 
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Ammonite Zones 

Ataxioceras (Parataxioceras). desmoides Z o n e 

I n d e x s p e c i e s . Ataxioceras (Parataxioceras) desmoides W e g e 1 e, 
1929 (PI. I, fig. 1). 

N o m e n c l a t u r e . The Zone is introduced here. S a p u n o v d c 
Z i e g 1 e r (1976, p . 31) have pointed out that 'K immer idg ien I (Zone der 
Sutneria platynota)' has not been identified in this count ry . This s t andpo in t 
was based on the fact that the index species was not found in Bulgar ia . I refer 
the ammoni te figured by the authors ( S a p u n o v d c Z i e g l e r , 1976, 
pi . 3 , fig. 2) as 'Ataxioceras (Parataxioceras) s p . ' from the upper par t of the 
Ginci Format ion near the hamlet of Neskovci, Dis t r ic t of Lovec , to A. (P.) 
desmoides. In the course of further inves t igat ions , other representa t ives of 
Ataxioceras (Parataxioceras) together wi th Decipia were also found in the same 
level of this sect ion. No Ataxioceras (Ataxioceras) has been found so far among 
this ammoni te associat ion. All this justifies the assumpt ion that faunas wi th 
Ataxioceras (Parataxioceras) form a zone at the base of the Kimmeridgian 
which is equiva lent to the s tandard 5 . platynota Zone. The absence of represent
at ives of the genus Sutneria from the Bulgar ian Lower Kimmeridgian makes it 
impossible for me to use Sutneria platynota ( R e i n e c k e , 1818) as index 
of the lowest zone of the Kimmeridgian in this count ry . 

S t r a t i g r a p h y . The lower boundary of the zone, which is also a 
boundary between the Oxfordian and the Kimmer idgian , is marked by the 
first appearance of Ataxioceras (Parataxioceras). I ts 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 count ry (see Fig. 2). The zonal 
association is characterized by Ataxioceras (Parataxioceras) desmoides, A. (P.) 
inconditum (F о n t a n n e s in D u m о r t i e r <£ F о n t a n n e s, 1876), 
Decipia pseudobreviceps ( S i m i o n e s c u , 1907), Melaliaploceras wegelei 
(S с h a i r e r, 1972). 

D i s t r i b u t i o n . The Zone is present in the section near the hamlet 
of Neskovci, Distr ic t of Lovec (Ginci Format ion , No 3 , in the upper par t ) ; 
near the vi l lage of Gala ta to the NE of the vi l lage of Glozene, Lovec Distr ic t 
(the lower part of the Ginci Format ion) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgarian A. (P.) desmoides Zone is equi
valent to the S. platynota Zone from the third facies-faunal distr ict (Table 2). 

Ataxioceras (Ataxioceras) hypselocyclum Z o n e 

I n d e x s p e c i e s . Ataxioceras (Ataxioceras) hypselocyclum ( F o n t a n -
n e s, 1879). The index species has not been found in Bulgaria so far. 

N o m e n c l a t u r e . The presence of this zone in Bulgar ia has been 
ten ta t ive ly ment ioned by S a p u n o v < £ Z i e g l e r (1976, p. 31) on the 
basis of a 'fraglicher Ataxioceras . Actua l ly , it is a case of a specimen from the 
section near the vi l lage of Neskovci, figure of which is given in tha t paper 
and which I refer to A. (P.) desmoides(see above the exp lana t ion in the descrip
tion of the A. (P.) desmoides Zone in the section 'Nomenc la tu re ' ) . Therefore, 
the zone should be regarded as being introduced here. 
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S t r a t i g r a p h y . The lower boundary is defined in the description of 
t h e / 1 . (P.) desmoides Zone. Its upper l imit is marked by the appearance of the 
earliest representat ives of Crussoliceras and Gamierisphinctes. Moreover, in 
in Bulgar ia , the first Nebrodites, Progeronia, Aspidoceras, Orthaspidoceras and 
Streblites appear above this boundary (Figs. 1, 2). It is connected wi th the 
disappearance of Ataxioceras. 

The Bulgar ian A. (A.) hypselocyclum Zone is based on the range-zone of 
Ataxioceras (Ataxioceras) in this count ry . According to the scanty da ta avai l 
able to me, it seems tha t Ataxioceras (Parataxioceras) is not found above the 
lower boundary of the A. (A.) hypselocyclum Zone in this count ry . However , 
the fact tha t in the th i rd facies-faunal d is t r ic t Ataxioceras (Ataxioceras) is 
accompanied by some representa t ives of A. (Parataxioceras) (G e у e r, 1961b; 
K a r v e - C o r v i n u s , 1966; E n a y , T i n t a n t < £ R i o u l t in М о и -
t e г d e et a l . , 1971) justifies the assumpt ion tha t in future s tudies in Bulga
ria analogous re la t ionships may possibly be established in the s t ra t ig raph ic 
occurrence of these two subgenera. The Bulgar ian A. (A.) hypselocyclum Zone 
is proved by Ataxioceras (Ataxioceras) lautum S с h n e i d, 1944. 

D i s t r i b u t i o n . The Zone is present near the vi l lage of Carven-
jano , Dis t r ic t of Kjustendil (Ginci Format ion) (see S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian A. (A.) hypselocyclum Zone corre
sponds to the same zone of the thi rd facies-faunal dis t r ic t ( f a b l e 2). 

Crussoliceras divisum Z o n e 

I n d e x s p e c i e s . Crussoliceras divisum (Q и e n s t e d t, 1888). The 
index species has not been found in Bulgaria so far. 

N o m e n c l a t u r e . The Zone was introduced by S a p u n o v < £ 
Z i e g 1 e r (1976). The 'Schichten der Oppelia tenuilobata' of T о и 1 a (1893, 
p . 199) in the section near the vi l lage of Ginci , Dis t r ic t of Sofia, is a synonym. 

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 A. (A.) hypselocyclum Zone (see above) . I ts upper boundary , 
which is also a boundary between the Lower and the Middle Kimmer idg ian , 
is marked by the disappearance of Crussoliceras, Garnierisphinctes and Idoceras. 
Besides, in Bulgar ia Orthaspidoceras and Streblites do not occur above this 
boundary (Figs. 1, 2). 

The Bulgar ian C. divisum Zone is based on the range-zone of the genus 
Crussoliceras. Besides, Garnierisphinctes also occurs in the zone a l though it 
is not possible for the present to specify its posit ion among the representa t ives 
of the zonal associa t ion.The range-zones of Streblites and Orthaspidoceras in this 
count ry are restricted wi th in the C. divisum Zone (Figs. 1,2). The zonal asso
ciat ion is represented by Crussoliceras aceroides (G e у e r, 1961), Crussoliceras 
sp. п . , Garnierisphinctes sp . п . , Orthaspidoceras uhlandi (О p p e I, 1863), Ido
ceras balderum (О p p e 1, 1863), Nebrodites (Nebrodites) rhodanensis Z i e g -
l e r in H o l d e r d c Z i e g l e r , 1959, Taramelliceras (Taramelliceras) 
bulgaricum (T о и 1 a, 1893), Haploceras sp . n . Besides, Streblites tenuilobatus 
( O p p e l , 1858), Nebrodites (Nebrodites) hospes (N e и m а у r, 1873), 
N. (Mesosimoceras) cavouri (G e m m e 1 1 а г о, 1872) and Progeronia bre-
viceps (Q и e n s t e d t, 1888) occur only in the C. divisum Zone in this count ry . 

All of them are accompanied by species which occur below i ts lower boun
dary or above its upper one. Thus , Taramelliceras (Taramelliceras) trachi-
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notum (О p p e l t 1863) is p robably present below its lower boundary . On the 
other hand, Taramelliceras (Taramelliceras) cornpsum compsum (О p p e 1, 
1863), Т. (T.) compsum holbeini (О p p e 1, 1863) and Nebrodites (Nebrodites) 
agrigentinus (G e m m e 1 1 a r o, 1872) appear in the C. divisum Zone and 
extend above its upper boundary ; /V. (N.) heimi (F a v r e, 1877) and N. (N.) 

Fhird facies-faunal district — ammonite (sub)zones — B u l g a r i a 

Tithonian 

Ssubeumela 

A. eudoxus 

Aacanthicum 

С divisum 

A (A)hypselocyclum 

S platynota 

Oxfor dian 

i 
• r 

? 5 

S о 

S.subeumela 

A.sesquinodosum 

Interval - zone 

C. divisum 

A.(A.)hypselocycli 

A.(P) desmoid?* 

U i L" 

F i g . 1. S t r a t i g r a p h i c o c c u r r e n c e of t h e g e n e r a from t h e f a m i l i e s 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 n i c e r a t i d a e _ i n t h e K i m m e 
r i d g i a n 
/ — t o t a l s t r a t i g r a p h i c occurrence in the third f a c i e s - f a u n a l d i s t r i c t accord ing to 
H o l d e r ( 1 9 5 5 ) , Z i e g 1 e r (1958a; 1958b; 1974a; 1974b) , H o l d e r & Z i e g-
1 e г ( 1 9 5 9 ) , B e r c k h e m e r&H o l d e r (1959) , G e у e r (1961b) , H б г о 1 d t 
( 1 9 6 4 ) , B a n t z ( 1 9 7 0 ) , S a p u n o v & Z i e g l e r (1976) and others ; 2 — pro
b a b l e s t r a t i g r a p h i c occurrence in the third fac ies - faunal d i s t r i c t a c c o r d i n g to the 
s a m e authors;,') — s t r a t i g r a p h i c occurrence in Bulgar 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 

macerrimus ( Q u e n s t e d t , 1888) appear in the C. divisum Zone too and 
probably extend above its upper boundary . The presence of Т. (T.) trachi-
notum together wi th some of these species determines concurrent-range-zones 
which can prove the presence of the C. divisum Zone even when the diagnost ic 
genera and species are absent . In Bulgar ia , the first Aspidoceras spp . indel . 
appear in the C. divisum Zone. 

D i s t r i b u t i o n . The Zone is found in the section Belogradcik — 
Oresec Rai lway S ta t i on , Dis t r ic t of Vidin (Ginci Format ion , No 4, i ts upper 
par t ) ; in the section near the Oresec Ra i lway S ta t i on , Vidin Dis t r ic t (Ginci 
formation, No. 1, the lower par t of the grey nodular l imestones); in the section 
of the Belogradcik Cliff, Dis t r ic t of Vidin (Ginci Fo rma t ion , No. 2); in the 
section near the vi l lage of Mit rovci , Distr ic t of Mihajlovgrad (Ginci Forma
t ion, No 2, the lower par t ) ; probably in the section near the vi l lage of Erden , 
Distr ic t of Mihajlovgrad (Ginci Format ion , No. 2); in the section near the 
vi l lage of Ginci , Sofia Distr ic t (Ginci Format ion , No. 4, wi th except ion of 
the topmost 1.5 m); to the west of the vi l lage of Ginci , Sofia Dis t r ic t (Ginci 
Format ion , at the base) (see S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian C. divisum Zone corresponds fully 
to the s t andard Zone of the same n a m e from the third facies-faunal d is t r ic t 
(see Table 2). In some localit ies of this d is t r ic t a subzone based on Idoceras 
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balderum and Orthaspidoceras uhlandi is dis t inguished in the upper part of the 
C. divisum Zone (see E n a y , T i n t a n t & R i o u l t in M o u t e r d e et a l . , 
1971). On the o ther hand , it seems tha t their range-zones in Southern 
Germany do not coincide ( S a p u n o v d t Z i e g l e r , 1976, text-figs. 6, 7). 
/. balderum there occupies the upper half of the C. divisum Zone, whi le 0. uh
landi occurs in the lower par t of this Zone as wel l . The d i s t r ibu t ion of these 
two species in the Bulgar ian С divisum Zone is not yet sufficiently clear. 
Therefore, at the present s t a t e of knowledge, it will be insufficiently justified 
to dist inguish an Idoceras balderum Subzone in Bulgar ia . 

Middle K i m m e r i d g i a n 

In Bulgaria this Substage is characterized by some species belonging to Nebro
dites, Aspidoceras and Orthosphinctes. They are accompanied also by some 
noncharacter is t ic species of the subgenus Taramelliceras (Taramelliceras). 

W i t h o u t being possible to d ivide it in to zones, the Middle Kimmer id
gian is present in the section near the Oresec Rai lway Sta t ion (Ginci Fo rma t ion , 
No 1, from the upper part of the grey nodular l imestones) where it is proved 
by Nebrodites (Nebrodites) cf. gigas (Q u e n s t e d t, 1888), and in the sec
tion near the hamle t of Neskovci , Dis t r ic t of Lovec (Neskovci Fo rma t ion , 
11 m to 15 m above the base), where it is proved by Orthosphinctes roubyanus 
(F о n t a n n e s, 1879) (in this count ry , this species occurs only in the Middle 
Kimmeridgian) ( S a p u n o v , 1976a). 

Ammonite Zones 

Crussoliceras I Aspidoceras sesquinodosum I n t e r v a l - z o n e 

This Interval-zone is l imited from below by the biohorizon of the disappear
ance of the genus Crussoliceras ( = t h e upper boundary of the C. divisum Zone). 
Its upper boundary coincides wi th the biohorizon of the appearance of Aspi
doceras sesquinodosum ( F o n t a n n e s in D u m o r t i e r & F o n t a n n e s , 
1876) ( = t h e lower boundary of the Aspidoceras sesquinodosum Zone). It com
prises the lower par t of the Middle Kimmer idgian (Kimmeridgian IV). 

In the Crussoliceras/'A. sesquinodosum In terval -zone, Nebrodites (Nebro
dites) cafisii (G e m m e 1 1 a r o, 1872) is present in this count ry . N. (N,) 
agrigentinus (G e m m e 1 1 а г о, 1872) is present too, but it occurs below its 
lower boundary . N. (N.)heimi (Favre, 1877) and N. (N.) macerrimus ( Q u e n -
s t e d t , 1888) are probably present in this Interval-zone, but their occurrence 
below its lower boundary is proved in this count ry . W i t h rare specimens, 
Taramelliceras (Taramelliceras) pugile ( N e u m a y r , 1871) probably appears 
in the Interval-zone, ex tending above its upper boundary . Т. (T.) compsum 
compsum (О p p e 1, 1863) and Т. (T.) compsum holbeini ( O p p e l , 1863) 
are present in this Interval-zone, but occur below its lower and above its upper 
boundary as well . 

D i s t r i b u t i o n . The Crussoliceras/A. sesquinodosum In terval -Zone 
is present in the section near the vi l lage of Ginci , Sofia Dis t r ic t (Ginci Forma
t ion, No. 4 — the upper 1.50 m, Nos. 5, 6); in the section near the Oresec 
Rai lway S ta t ion , Vidin Dis t r ic t (Ginci Format ion , No. 1, approx imate ly in 
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the midd le par t of the grey nodular l imestones); 1 km nor th of the vi l lage 
of Kovacevci , Pern ik Dis t r ic t (Neskovci Format ion , the lower par t ) ; south 
of the vi l lage of Beli Osam, Lovec Dis t r ic t (Ginci Fo rma t ion , the upper par t ) ; 
west of the vi l lage of Ginci , Sofia Dis t r ic t (Ginci Fo rma t ion , the lower part) 
(see S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian Crussoliceras/A. sesquinodosum In
terval-Zone is equiva lent to the Aspidoceras acanthicum Zone from the third 
facies-faunal distr ict (see Table 2). •• 

* * * 

R e m a r k s o n t h e u s e o f t h e t e r m ' B e d s ( Z o n e ) 
w i t h Aspidoceras acanthicum' i n B u l g a r i a . T о u I a (1877, p. 45), 
on the basis of an ammon i t e fauna collected by him in the sediments of the 
Ginci 'Format ion near the vi l lage of Varbovo , area of Belogradcik , Vidin 
Distr ic t , was the first to no te the presence of 'Schichlen mi l Aspidoceras acan
thicum' there. If not lost, the ammoni tes of Toula should be in the Natural 
His tory Museum in Vienna . For tuna te ly , figures of some of them are given 
in the same publ ica t ion which enabled me to carry out certain in te rpre ta t ions : 
"•Perisphinctes polyplocus R e i n , s p e c ' (pi. 5, fig. 4) ( = Progeronia sp.) ; 
'Perisphinctes cf. colubrinus Rein, s p e c ' (pi. 5, fig. 5) (= Orthosphinctes sp . 
indet . ) ; lSimoceras doublieri d ' О r b i g n у s p e c ' (pi. 5, fig. 6) (-^Nebro
dites (Nebrodirtes) hospes ( N e u m . a y r , 1873); 'Oppclia holbeini О p p el 
sp . ' (pi. 5, fig. 7) [ ^ T a r a m e l l i c e r a s (Taramelliceras) sp . juv . ? cf. compsum 
holbeini (О p p e 1, 1863)]; 'Aspidoceras orthoccra d ' O r b . ' (pi. 6, fig. 1) 
(^Orthaspidoceras sp . indet . ) ; 'Pkyllocerus (cf. isolypum В e n e с к e sp . ) ' 
(pi. 6, fig. 2) [=Phylloceras isolypum (В e n e с к e, 1866)]. If we assume thai 
the specimens of T о u I a were collected from a single level, we should con 
elude tha t this association of species proves the C. divisum Zone. Indeed, this 
is more or less confirmed by T о u 1 a himself who later ( T o u l a , 1881, p. 45) 
corrected his s ta tement concerning the age of ammoni te -bear ing rocks near the 
vi l lage of Varbovo poin t ing out tha t they may belong both to 'Schichten mi t 
Aspidoceras acanthicum O p p . ' , and to 'Schichten mi t Oppelia lenuilobata O p p . ' . 
These reflections of T о u 1 a ' s show tha t by 'Schichten mi t 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 
N e u m а у г, 1873; Z i e g 1 e г, 1964). In the later Bulgar ian l i te ra ture 
(С. Б о н ч е в, 1930; Е. Б о н ч е в, 1940, 1955) this term designates the 
nodular l imestones in the Bulgar ian Upper Jurass ic (at present included in 
the Ginci Format ion) . They used to be called ' f lame l imestones ' ( = the German 
Rote Knol lenkalke or the I ta l ian ammoni t i co rosso superiore) (С. Б о н ч е в, 
1930, р . 47); also 'Acanthicus Zone ' (Е. Б о н ч е в, 1940, р. 195); 'Zone of 
Aspidoceras acanthicus O p p . ' or ' acan th icus l imestones ' (E. Б о н ч е в, 
1955, р . 154). Regardless of how they were cal led, the nodular l imestones were 
regarded as a single ' zone ' or 'hor izon ' in the midd le of the Kimmeridgian in 
Bulgar ia . Unl ike T о u 1 а, С. Б о н ч е в and E. Б о н ч е в used the term in a 
sense qu i te close to the classical idea of N e u m a y r (1873). Tha t is just i f iable 
from the v iewpoint of a purely l i thos t ra t ig raphic in te rp re ta t ion . On the other 
hand, however, these authors had an erroneous idea about the age of the nodular 
l imestones. In this respect their views differ considerably from tha t of N e u -
m а у г (1873). 
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I should like to emphasize once again here tha t the species Aspidoceras 
acanthicum (О p p e I, 1863) has not been found in Bulgaria so far. All cases 
(and there are qu i te a number of them) when this species is ment ioned in Bulga
r ian publ ica t ions are the result of incorrect specific ident i f icat ions of spe
cimens of the genus Aspidoceras. 

Aspidoceras sesquinodosum Z o n e 

I n d e x s p e c i e s . Aspidoceras sesquinodosum ( F o n t a n n e s in 
D u m o r t i e r c S F o n t a n n e s , 1876) (PI. I l l , figs. 3a, b). 

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

of the earliest representa t ives of Aspidoceras sesquinodosum. The upper boun
dary, which is a boundary between the Middle and the Upper Kimmer idg ian , 
is marked by the appearance of the first Hybonoticeras, accompanied by Sut
neria subeumela S с h n e i d, 1915, which probably coincides wi th the dis-
appearence of Progeronia in th is count ry (Fig. 2). 

The Bulgar ian A. sesquinodosum Zone is based on the range-zone of the 
index species. Aspidoceras cf. haynaldi H e r b i c h in N e u m a y r , 1873 
is also present in the upper part of this Zone. Moreover, Aspidoceras longi-
spinum(S. d e C. S o w e r b y , 1825) and probably of Nebrodites (Mesosimoceras) 

F i g . 2. S t r a t i g r a p h i c occurrence of t h e g e n e r a from t h e f a m i l y P e r i s p h i n c t i d a e in 
t h e K i m m e r i d g i a n 
/ — to ta l s t r a t i g r a p h i c occurrence in the third fac ies - faunal d i s t r i c t a c c o r d i n g to Z i e g 1 e r 
( 1 9 5 8 a ; 1959; 1974a) , B a r t h e l (1959) , H o l d e r & Z i e g l e r ( 1 9 5 9 ) , В e г с к h e-
m e r & H o l d e r (1959) , E п а у (1959) . G e y e r ( 1 9 1 6 b : 1969) , S e e g e r ( 1 9 6 1 ) , 
Z e i s s ( 1 9 6 8 ) , B a n t z (1970) , N l t z o p o u l o s (1974) , S a p u n o v & Z i c g l e r 
(1976) and o i h e r s ; 2 — p r o b a b l e s t r a t i g r a p h i c occurrence in t h e third f a c i e s - f a u n a l d i s t r i c t , 
a c c o r d i n g to the s a m e authors; 3 — s t r a t i g r a p h i c occurrence in B u l g a r i a ; 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 

cf. torcalensis (K i 1 i a n , 1889) in this country are restr icted wi th in the 
A. sesquinodosum Zone. The zonal association comprises also Taramelliceras 
(Taramelliceras) pugile ( N e u m a y r , 1871) occurring below i t s lower and 
above its upper boundary ; Т. (T.) compsum (О p p e 1, 1863) occurring below 
its lower boundary as well ; Т. (T.) franciscanum ( F o n t a n n e s , 1879) 
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appearing probably in this Zone and ex tending above its upper boundary . 
In Bulgaria Orthosphinctes subdolus ( F o n t a n n e s , 1879) and 0. vanckllii 
(C h о f f a t, 1893) appear in this Zone and occur above its upper boundary 
as well. 

D i s t r i b u t i o n . The Zone is present in the section near the vi l lage 
of Komstica, Sofia Dis t r ic t (Ginci Fo rma t ion , No 6); in the section near the 
village of Ginci , Sofia Dis t r ic t (Ginci Fo rma t ion , No 7, the lower 2 m); in 
the val ley of the Kost ina River , to the south of the vi l lage of Ribar ica , Lovec 
District (Ne5kovci Format ion , in the bo t tom 50 cm); in the val ley of the Za-
vodna River , to the south of the village of Ribar ica , Lovec Dis t r ic t (Neskovci 
Format ion , at the very base); in the section near the Koznica Water fa l l , to 
the south of the town of Teteven (Ginci Format ion) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian A. sesquinodosum Zone is equiva lent 
to the Aulacostephanus eudoxus Zone from the third facies-faunal d is t r ic t 
(see Table 2). 

Upper K i m m e r i d g i a n 

This Substage coincides wi th the scope of the Hybonoticeras beckeri Zone. 

Ammonite Zones and Subzones 

Hybonoticeras beckeri Z o n e 

I n d e x s p e c i e s . Hybonoticeras beckeri ( N e u m a y r , 1873) (PI. V-
figs. 2a, b). 

N o m e n c l a t u r e . The Zone was introduced by S a p u n o v d c 
Z i e g 1 e r (1976. p . 31). 

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 A. sesquinodosum Zone (see above) . I t s upper boundary is 
also a boundary between the Kimmeridgian and the T i thon ian . It is marked 
by the appearance of Hybonoticeras hybonotum (О p p e 1, 1863) and Gtochi-
ceras (Paralingulaticeras) in this count ry , which is connected wi th the disap
pearance of H. beckeri, Virgataxioceras and Orthosphinctes (see Figs. 1,2) . 

The Bulgar ian H. beckeri Zone is characterized by the index species which 
predominates in i ts upper par t . The zonal association includes also Hybono
ticeras harpephorum ( N e u m a y r , 1873) (occurring throughout the zone), 
H. mundulum attenuatum B e r c k h e m e r d c H o l d e r 1959 and Hemi-
haploceras nobile ( N e u m a y r , 1873) (occurring throughout the zone). Glo-
chiceras (Lingulaticeras) pseudocerachtheis (F a v г e, 1880) ( the only specimen 
of this species is found near the Ledenika Cave, and not 'near the Magura Cave ' 
as wrongly mentioned by S a p u n o v , 1976a, p. 33) and Orthosphinctes 
stenocyclus ( F o n t a n n e s , 1879) are present wi th in the H. beckeri Zone. 
Besides, the following species, whose s t r a t ig raph ic occurrence extends outside 
its boundar ies , are also present in the Zone: Taramelliceras (Taramelliceras) 
pugile ( N e u m a y r , 1871) (occurring below its lower boundary) ; Orthosphin
ctes vandellii (C h о f f a t, 1893) (occurring below its lower boundary) ; 0. sub
dolus ( F o n t a n n e s , 1879) (occurring below its lower boundary) and Hybo
noticeras mundulum mundulum (О p p e 1, 1865) (found above its upper boundary) 
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D i s t r i b u t i o n . The Zone is present in the section near the vi l lage 
of Belot inci , Vidin Distr ic t (Ginci Format ion , No 16, midd le and upper par t ) ; 
in the section near the vi l lage of Erden, Mihaj lovgrad Dis t r ic t (Ginci Forma
t ion, No 3 , upper par t ) ; near the vil lage of Targovis te , Vidin Dis t r ic t (Ginci 
Format ion) ; in the section near the vi l lage of Komstica , Sofia Dis t r ic t (Ginci 
Format ion . Nos. 8—10); in the section near the Javorec Peak , to the east 
of the vi l lage of Bov, Sofia Distr ic t (Ginci Format ion , No 6); near the vi l lage 
of Bov, Sofia Distr ic t (the exact locali ty is unknown) (Ginci Format ion , 
probably from the midd le par t ) ; near the Cenov Vrah Peak , in the v ic in i ty 
of the Ledenika Cave, south of the town of Vraca (Ginci Fo rma t ion , from the 
upper par t ) ; in the Podgrada local i ty , to the south of the vi l lage of Lopjan, 
Sofia Distr ict (Neskovci Format ion , in the base); nor th of the vi l lage of Gorno 
Sipkovo, Lovec Distr ic t (Neskovci Format ion) (Sapunov, 1976a). 

C o r r e l a t i o n s . The Bulgar ian H. beckeri Zone corresponds to the 
zone of the same name from the third facies-faunal d is t r ic t (see Tab le 2). 

Sutneria subeuinela S u b z o n e 

I n d e x s p e c i e s . Sutneria subeuinela S c h n e i d, 1915 (PI. V I , fig. 1). 
N o m e n c l a t u r e . The Subzone is introduced here. 
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 H. beckeri Zone (see above). The upper boundary 
is marked by the appearance of the earliest Virgataxioceras (Fig. 2) which is 
connected wi th the disappearance of Hybonoticeras pressulum ( N e u m a y r , 
1871) and H. cilialuin B e r c k h e m e r d t H o l d e r , 1959. 

In Bulgaria the index species has been found so far in the lower par t of 
the Subzone only. The association of the Subzone includes also Hybonoticeras 
pressulum, H. cf. knopi ( N e u m a y r , 1873) and H. ciliatum. The range-zone 
of Taramelliceras (Taramelliceras) sp . n. in this country is restr icted wi th in 
the Subzone. Besides, in its lower par t the index species is accompanied by 
Sutneria eumela (d ' О r b i g n y, 1850). Some noncharac ter i s t ic representa
tives of the genus Orthosphinctes occurring in the Subzone are discussed in the 
description of the H. beckeri Zone. 

D i s t r i b u t i o n . The Subzone is present in the section near the vi l 
lage of Komst ica , Sofia Dis t r ic t (Ginci Format ion , No 8); in the val ley of 
the Kostina River , to the south of the vi l lage of Ribar ica , Lovec Dist r ic t 
(Neskovci Format ion , one to fifty metres above the base); near the vi l lage 
of Laga, to the nor th of the town of Et ropole , Sofia Dis t r ic t (Neskovci Forma
tion, 58.50 m above the base); nor th of the Sipkovo Mineral Ba ths , area of 
Trojan, Lovec Distr ic t (Neskovci Format ion) ; in the P locaka local i ty , to the 
south of the Vasiljov Peak, area of Teteven, Lovec Dist r ic t (Neskovci Fo rma
tion) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian 5 . subeumela Subzone corresponds to 
the Subzone of the same name from the thi rd facies-faunal distr ict (see Table 2). 

Virgataxioceras selalum S u b z o n e 

I n d e x s p e c i e s . Virgataxioceras setatum (S с h n e i d, 1915) (PI. VI , 
fig. 2). 

N o m e n c l a t u r e , The Subzone is introduced here. 
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T a b l e 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 
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S t r a t i g r a p h y . The lower boundary of the Subzone is de
fined in the description of the 5 . subeumela Subzone (see above). Its 
upper boundary coincides wi th the upper boundary of the H. beckeri Zone 
(see above). 

The Bulgar ian V. seiatum Subzone is based on the range-zone of the index 
species (Fig. 2). In the zonal association it is accompanied by Virgataxioceras 
setatoides ( B e r c k h e m e r in B e r c k h e m e r d t H o l d e r , 1959) 
(occurring in the lower part of the Subzone) and Torquatisphinctes (?) (occur
r ing in the upper par t of the Subzone). Aspidoceras bispinosum (Z i e t e n , 
1831) is present in its upper par t , ex tending probably above its upper boun
dary as well . Besides these species, some noncharac ter i s t ic representa t ives of 
genus Orthosphinctes are also to be found in the association of the Subzone. 
They are discussed in the description of the H. beckeri Zone. 

D i s t r i b u t i o n . The Subzone is present near the vi l lage of Drugan 
(the hamlet of S ta ro Selo) to the southeast of the town of Radomi r , Pernik 
Distr ic t (Neskovci Format ion) ; near the vi l lage of Lopjan , Sofia Dis t r ic t 
(Cerni-Osam Format ion , the lower 80 m); near the vi l lage of Bojkovec (Ravna) , 
area of Et ropole , Sofia Distr ic t (Neskovci Fo rma t ion , the lower par t ) ; in the 
section near the Koznica water fa l l , to the south of the town of Teteven , 
Lovec Distr ic t (Neskovci Format ion , No 2) ( S a p u n o v , 1876a). 

C o r r e l a t i o n . The Bulgar ian V. setatum Subzone corresponds to the 
Subzone of the same name from the thi rd facies-faunal dis t r ic t (see Table 2). 

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

In the Kimmeridgian rocks the representa t ives of Phyl locera t ina and Ly to 
cerat ina often form an apprec iable por t ion of the ammon i t e faunas. Species 
belonging to the genera of Phylloceras, Sowerbyceras, Ptychophylloceras and 
Holcophylloceras have been found, as follows: Phylloceras consanguineum 
G e m m e l l a r o , 1877 (Lower Kimmer idgian) , P. saxonicum N e u m a y r , 
1871 (Lower Kimmeridgian , C. divisum Zone), P. isotypum ( B e n e c k e , 1866) 
(Kimmeridgian) , Sowerbyceras loryi ( M u n i e r - C h a l m a s in H e 
b e r t, 1875) (Lower Kimmer idg ian , C. divisum Zone — Lower T i thon ian , 
H. hybonotum Z o n e ) , Ptychophyllocerasptychoicum ( Q u e n s t e d t , 1847) 
(Middle Kimmeridgian — Berr iasian) , Holcophylloceraspolyolcum ( B e n e c k e , 
1866) (Kimmeridgian — Lower T i thon ian) . 

Lytocera t ina . Lytoceras polycyclum N e u m a y r , 1871 (Middle and 
Upper Kimmeridgian) has been found. 

K i m m e r i d g i a n A m m o n i t e Spec ies of Uncer ta in 
Strat igraphic Occurrence 

During the present s tudy several species belonging to Per i sph inc t idae , Aspi
docerat idae, Hap locera t idae and Glochicera t idae have been found, whose 
s t ra t ig raphic occurrence has remained insufficiently e luc ida ted : 
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(1) Metahaploceras kobyi (С h о f f a t, 1893) — PUpper Oxfordian 
(E. bimammatum Zone) — PLower Kimmer idgian (A. (P.) desmoides Zone) 
(the section near the vi l lage of Mit rovci , Mlihaj lovgrad Dis t r ic t ; Javorec For
mat ion , No 1, from the top); 

(2) M. rigidum (W e g e 1 e, 1929) — PUpper Oxfordian (E. biinainmatum 
Zone) — PLower Kimmeridgian (A. (P.) desmoides Zone) (the section near 
the Javorec Peak , to the east of the vi l lage of Bov, Sofia Dis t r ic t ; Ginci 
Format ion , No 5, from the midd le par t ) ; 

(3) M. litocerum (О p p e I, 1863) '— PUpper Oxfordian — PLower Kim
meridgian (A. (P.) desmoides Zone) (borehole section of R - l , Varna; Provadi ja 
Format ion , 29.50 m above the base); 

(4) Nebrodites (Nebrodites) peltoideus (G e m m e I 1 а г o, 1872) — PLower 
Kimmeridgian (C. divisum Zone) — PMiddle Kimmeridgian (the section near 
the Javorec Peak, to the east of the vi l lage of Bov, Sofia Distr ic t ; Ginci 
Format ion , No 5, the upper par t ) ; 

(5) Nebrodites (Mesosimoceras) teres ( N e u m a y r , 1871) — PLower 
Kimmeridgian (C. divisumZone) — PMiddle Kimmer idg ian (A. sesquinodosum 
Zone, lower part) (locality to the west of the vi l lage of Ginci , Sofia Dis t r ic t ; 
Ginci Format ion , the lower par t , the exact posit ion is unknown); 

(6) Orthosphinctes sueoicus ( S i e m i r a d z k i , 1898) — PUpper Oxfordian 
(/. planula Zone) — PLower Kimmer idgian (A. (P.) desmoides Zone) (near the 
vil lage of Ba tkovc i , at present merged wi th the vi l lage of Dragovis t ica , to 
the east of the Beledie H a n , Sofia Distr ic t ; Javorec Format ion) ; 

(7) Ochetoceras (Ochetoceras) irregulare B e r c k h e m e r < £ H 6 1 d e r , 
1959 — PUpper Kimmeridgian (H. beckeri Zone, V. setatum Subzone) — 
PLower Ti thonian (H. hybonotum Zone) (locali ty on the Berenderska River , 
between the vil lages of Berende and Svet l ja , Pernik Dis t r ic t ; Z la ta r ica Forma
tion, the lower par t ) ; 

(8) H ybonoticeras extraspinatum B e r c k h e m e r c S H o i d e r , 1959 — 
PUpper Kimmer idgian (H. beckeri Zone) — PLower T i thon ian (H. hybonotum 
Zone) (the eastern edge of the Ginci Cliff, to the east of the vi l lage of Ginci , 
Sofia Dis t r ic t ; Ginci Format ion , No 4, according t o S a p u n o v c S Z i e g -
1 e r, 1976, p . 24) (S a p u n о v, 1976a). 
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E X P L A N A T I O N O F P L A T E I 

( E a r l y K i m m e r d g i a n a m m o n i t e s ) 

F i g . 1. Ataxioceras (Parataxioceras) desmoides W e g e 1 e, 1929. 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 , t o t h e s o u t h of the v i l l a g e of Cerni O s 3 m , area of T r o j a n , D i s t r i c t of L o v e c 
(Central B a l k a n ) . G i n c i F o r m a t i o n , N o . 3 [ a c c o r d i n g t o S a p u n o v & Z i e g l e r (1976 
p. 2 7 ) ] , from t h e upper part ( t h e grey n o d u l a r l i m e s t o n e s ) ( S a p u n o v , 1976a, p. 35 ) ; 
Lower K i m m e r i d g i a n , Ataxioceras (Parataxioceras) desmoides Z o n e . S p e c i m e n of S a p u -
n o v & Z i e g l e r (1976 , pi . 3 , f ig . 2 ) , f igured as 'Ataxioceras (Parataxioceras) s p . ' . 
P a l . Mus . U n i v . Sof ia , J 2 6 4 / 4 6 — 9 (o ld n u m b e r J 5 0 9 5 ) . X 1.0. 

F i g . 2 . Ataxioceras (Parataxioceras) inconditum ( F o n t a n n e s in D u m o r t i e r & 
F o n t a n n e s , 1876) . S a m e l o c a l i t y , s t r a t i g r a p h i c p o s i t i o n and age (see a b o v e ) . P a l . 
Mus . U n i v . So f ia , J 2 6 5 / 4 8 — l . X 1.0. 

F i g . 3 . Nebrodites (Nebrodites) hospes ( N e u m a y r , 1873) . S e c t i o n near t h e v i l l a g e of 
G i n c i , D i s t r i c t of Sof ia ( W e s t B a l k a n ) . G inc i F o r m a t i o n , N o . 4 ( S a p u n o v , 1976 , 
p. 3 2 ) ; L o w e r K i m m e r i d g i a n , Crussoliceras divisum Z o n e . P a l . Mus . U n i v . So f ia , J 2 4 8 / 
4 8 — 2 . X 1.0. 
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Geolog i ca Balcanica , 7. 1 

I v о S a |) и |i о v ^ Amrnonile S l r a l i g r a p h y of Ihc Uppur Jurassic hi Bulgar ia 



E X P L A N A T I O N O F P L A T E II 

( E a r l y K i m m e r i d g i a n a m m o n i t e s ) 

F i g . 1. Ataxioceras (Ataxioceras) lautum S с h n e i d, 1944. L o c a l i t y near t h e v i l l a g e of 
С r v e n j a n o , D i s t r i c t of K j u s t e n d i l ( K r a i s t i d s ) . G inc i F o r m a t i o n , t h e p o s i t i o n in t h e 
s e c t i o n is unc lear ( S a p u n o v , 1976a, p. 3 4 ) ; Lower K i m m e r i d g i a n , Ataxioceras (Ata
xioceras) hypselococyclum Z o n e . P a l . M u s . U n i v . Sof ia , J 3 0 9 / 4 8 — 3 . X 1.0. 

F i g s . 2a , b. Crussoliceras s p . n. S e c t i o n near t h e O r e s e c R a i l w a y S t a t i o n , t o t h e north 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 i n c i F o r m a t i o n , N o . 1, from t h e 
lower part of t h e grey n o d u l a r l i m e s t o n e s ( S a p u n o v , 1976a, p . 2 8 ) ; Lower K i m m e r i d 
g i a n , Crussoliceras divisum Z o n e . P a l . M u s . U n i v . Sof ia , J 2 6 2 / 4 8 — 4 . X 1.0. 

F i g s . 3 a , b. Idoceras balderum (О p p e I, 1863) . S e c t i o n near t h e v i l l a g e of G i n c i , D i s t 
r ict of Sof ia ( W e s t B a l k a n ) . G inc i F o r m a t i o n , N o . 4 (S a p u п о v , 1976a, p. 3 2 ) ; Lower 
K i m m e r i d g i a n , Crussoliceras divisum Zone . S p e c i m e n of T о u I a ( 1 8 9 3 , p . 2 0 4 , p i . 2 , 
f igs . 5a , b) , descr ibed and f igured as 'Simoceras n o v . s p . ' . P a l M u s . U n i v . So f ia , J 2 5 6 ' 
4 — 5 . X 1.0. 



PL ATI- II 



E X P L A N A T I O N O F P L A T E III 

( E a r l y & M i d d l e K i m m e r i d g i a n a m m o n i t e s ) 

F ig . 1. Taramelliceras (Taramelliceras) trachinotum (О p p e I, 1863). L o c a l i t y near the 
v i l l a g e of R a v n a , area of G o d e c , D i s t r i c t of Sofia ( W e s t B a l k a n ) . G inc i F o r m a t i o n , pro
b a b l y from the lower part ( S a p u n o v , 1976a, p. 33 ) ; Lower K i m m e r i d g i a n , ? Ataxioceras 
(Ataxioceras) hypselocyclum Z o n e — ^ C r u s s o l i c e r a s divisum Z o n e . P a l . Mus . U n i v . So
f ia, J 1 5 5 / 4 8 — 5 . x 1.0. 

F ig . 2 . Nebrodites (Mesosimoceras) cavouri (G e m m e 1 1 a r o, 1872) . L o c a l i t y to t h e 
w e s t of t h e v i l l a g e of G i n c i , D i s t r i c t of Sof ia ( W e s t B a l k a n ) . G i n c i F o r m a t i o n , from t h e 
very base ( S a p u n o v , 1976a, p. 33 ) ; Lower K i m m e r i d g i a n , Crussoliceras divisum Z o n e . 
P a l . Mus . U n i v . Sof ia , J 2 5 4 / 4 8 — 6 . X 1.0. 

F i g s . 3a , b. Aspidoceras sesquinodosum ( F o n t a n n e s i n D u m o r t i e r & F o n t a n -
n e s, 1876) . S e c t i o n near t h e v i l l a g e of K o m s t i c a , area of G o d e c , D i s t r i c t of Sof ia ( W e s t 
B a l k a n ) . G inc i F o r m a t i o n , N o . 6 ( S a p u n o v , 1976a, p. 3 1 ) . M i d d l e K i m m e r i d g i a n , 
Aspidoceras sesquinodosum Zone . P a l . Mus . U n i v . Sof ia , . 1 2 0 4 / 4 8 — 7 . X 1.0. 



P L A T E III 



E X P L A N A T I O N O F P L A T E IV 

(Ear ly(?) & M i d d l e K i m m e r i d g i a n a m m o n i t e s ) 

F ig . 1. Taramelliceras (Taramelliceras) compsum compsum (О p p e 1, 1863) . S e c t i o n near 
the v i l l a g e of E r d c n , D i s t r i c t of M i h a j l o v g r a d (West F o r e b e l k a n ) . Ginc i F o r m a t i o n , N o . 3 , 
from the lower part ( S a p u n o v , 1976a, p. 30) ; M i d d l e K i m m e r i d g i a n . P a l . Mus . U n i v . 
Sof ia , J 1 5 8 / 4 8 — 8 . X 1.0. 

F ig . 2 . Nebrodites (Nebrodites) heimi (F a v r c, 1877) . S e c t i o n near the Oresec R a i l w a y 
S t a t i o n , to the north of B e l o g r a d c i k , D i s t r i c t of V id in ( 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 . 1, grey n o d u l a r l i m e s t o n e s , the e x a c t p o s i t i o n is unc lear ( S a p u n o v , 1976a, 
p. 28) ; ?Lower K i m m e r i d g i a n , Crussoliceras divisum Zone — ? M i d d l e K i m m e r i d g i a n , 
Crussoliceras!Aspidoceras sesquinodosum I n t e r v a l - z o n e . P a l . Mus . U n i v . Sof ia , J 2 4 0 M 8 — 
9 . X 1.0. 



ЛI ЛIVId 



E X P L A N A T I O N O F P L A T E V 

(Middle & Late K i m m e r i d g i a n a m m o n i t e s ) 

F ig . I. Taramelliceras (Taramelliceras) compsum holbeini (О p p e I, 1863). S e c t i o n a b o v e 
the K o z n i c a W a t e r f a l l , to the s o u t h of T e t e v c n , D i s t r i c t of L o v e c (Central F o r e b a l k a n ) . 
Ginc i F o r m a t i o n , N o . 1 ( S a p u n o v , 1976a, p. 37 ) ; M i d d l e K i m m e r i d g i a n , Aspidoceras 
sesquinodosum Zone . P a l . Mus . U n i v . Sof ia , J 1 6 0 / 4 8 — 1 0 . X 1.0. 

F igs . 2a , b. Hybonoticeras beckeri (N e u m а у r, 1873). S e c t i o n near the v i l l a g e o f K o m s t i c a 
area of G o d e c , D i s t r i c t of Sof ia ( W e s t B a l k a n ) . G inc i F o r m a t i o n , N o . 10 (S a p u п о v , 
1976a, p. 31 ) ; U p p e r K i m m e r i d g i a n , Hybonoticeras beckeri Zone . P a l . Mus . U n i v . Sof ia , 
J 9 0 / 4 8 — 1 l . X 1.0. 

F igs . 3 a , b. Taramelliceras (Taramelliceras) pugile ( N e u m a y r , 187J ) . 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 upper n o d u l a r l i m e s t o n e s , N o . 14, at 1 m a b o v e the very base 
( S a p u n o v , 1976a, p. 29) ; M i d d l e K i m m e r i d g i a n . P a l . Mus . U n i v . So f ia , J 1 9 2 / 4 8 — 1 2 . 
X 1.0. 



P I . Л I H V 



E X P L A N A T I O N O F P L A T E VI 

( L a t e K i m m e r i d g i a n a m m o n i t e s ) 

F ig . 1. Sutneria subeumela S с h n e i d, 1915. L o c a l i t y in t h e v a l l e y of K o s t i n a R iver , 
to the s o u t h of t h e v i l l a g e of R i b a r i c a , area of T e t e v e n , D i s t r i c t of L o v e c (Central B a l k a n ) . 
N e s k o v c i F o r m a t i o n , at 1 m a b o v e the very base ( S a p u n o v , 1976a, p. 35 ) ; U p p e r 
K i m m e r i d g i a n , Hybonoticeras beckeri Z o n e , Sutneria subeumela S u b z o n e . P a l . Mus . 
U n i v . Sof ia , J 2 3 3 / 4 8 — 1 3 . X 2 . 0 5 . 

F ig . 2 . Virgataxioceras setatum (S с h п e i d, 1915) . S e c t i o n a b o v e the K o z n i c a W a t e r 
fa l l , t o the s o u t h of the t o w n of T e t e v e n , D i s t r i c t of L o v e c (Central F o r e b a l k a n ) . N e s k o v c i 
F o r m a t i o n , N o . 2 , from t h e upper part ( S a p u n o v , 1976a, p. 37 ) ; U p p e r K i m m e r i d 
g i a n , Hybonoticeras beckeri Z o n e , Virgataxioceras setatum S u b z o n e . P a l . Mus . U n i v . Sof ia , 
J 2 2 3 / 4 8 — 1 4 . X 1.0. 

F i g s . 3a , b. Hybonoticeras harpephorum ( N e u m a y r , 1873) . S e c t i o n near the v i l l a g e of 
E r d e n , D i s t r i c t of M i h a j l o v g r a d (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 . 3 , from t h e 
upper part ( S a p u n o v , 1976a, p. 29) ; U p p e r K i m m e r i d g i a n , Hybonoticeras beckeri Z o n e . 
P a l . Mus . U n i v . Sof ia , J 1 0 2 / 4 8 — 1 5 . X 1.0. 

F i g . 4 . Hemihaploceras nobile ( N e u m a y r , 1873) . S e c t i o n near the v i l l a g e of K o m s t i c a , 
area of G o d e c , D i s t r i c t of Sof ia ( W e s t B a l k a n ) . G inc i F o r m a t i o n , N o s . 8 — 1 0 , the e x a c t 
pos i t i on is unc l ear ( S a p u n o v , 1976a, p. 3 1 ) . U p p e r K i m m e r i d g i a n , Hybonoticeras 
beckeri Zone . P a l . Mus . U n i v . Sof ia , J 1 8 0 / 4 8 — 1 6 . X 1.0. 
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