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И. Г. Сапунов — Аммонитовая стратиграфия верхней юры в Болгарии. IV. Титон-
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 т и т о н с к о г о я р у с а п р и 
надлежат 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 , A s p i d o c e r a 
t i d a e , B e r r i s e l l i d a e и O l c o s t e p h a n 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 стратиграфическом 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 
ма аммонитовых Орре1-зон: 
В е р х н и й т и т о н с к и й п о д ъ я р у с — 

з о н а Paraulacosphinctes transitorius 
С р е д н и й т и т о н с к и й п о д ъ я р у с — 

зона Parapallasiceras s p p . 
зона Virgatosimoceras rothpletzi 

Н и ж н и й т и т о н с к и й п о д ъ я р у с — 
зона Franconites vimineus 
зона Subplanitoides schwertschlageri 
зона Hybonoticeras hybonotum 
В верхней части зоны Н. hybonotum выделена п о д з о н а Subplaninites moernshei-

mensis, а в верхней части зоны F. vimineus выделена п о д з о н а Franconites pseudojubatus. 
З о н а P. transitorius расчленена на д в е подзоны: в е р х н я я — п о д з о н а Malbosiceras 
chaperi и н и ж н я я — п о д з о н а Himalayites (Micracanthoceras) microcanthus. 

Приведены с в е д е н и я 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 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 
дены 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 T i t h o n i a n A m m o n i t i n a in B u l g a r i a b e l o n g to the 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 e r i s p h i n c t i d a e , A s p i d o c e r a t i d a e , B e r r i a s e l l i d a e and 
O l c o s t e p h a n i d a e . On t h e bas i s of the r e g u l a r i t i e s found in the ir s u c c e s s i o n s in t h i s c o u n t r y , 
the f o l l o w i n g s c h e m e of O p p e l - z o n e s is w o r k e d o u t : 
U p p e r T i t h o n i a n — 

Paraulacosphinctes transitorius Z o n e 
M i d d l e T i t h o n i a n — 

Parapallasiceras s p p . Z o n e 
Virgatosimoceras rothpletzi Z o n e 

L o w e r T i t h o n i a n — 
Franconites vimineus Zone 
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Subplanitoides schwertschlageri Z o n e 
Hybonoticeras hybonotum Z o n e 
In t h e u p p e r part of the И. hybonotum Z o n e the Subplanites moernsheimensis S u b -

z o n e is d i s t i n g u i s h e d and in the uper part of t h e F. vimineus Zone t h e Franconites pseu-
dnjubatus S u b z o n e is s e p a r a t e d . T h e P. transitorius 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 — Malbosiceras chaperi S u b z o n e , and a l o w e r — Himalayites (Micracanthoceras) 
microcanthus S u b z o n e . 

For each 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 on the index s p e c i e s , n o m e n c l a t u r e ( w i t h 
regard to the 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 the t y p i c a l s p e c i e s 
are g i v e n . D a t a on t h e 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 iocorre-
l a t i o n s arc m a d e . 

The Lower- and Middle T i thon ian Ammoni t ina in Bulgaria exh ib i t cer ta in 
s imilar i t ies wi th the corresponding representa t ives from Southern Ge rmany 
( B e r c k h e m e r & H o l d e r , 1959; В а г t h e 1, 1959, 1962; 1964; 1975; 
Z e i s s , 1968; 1975; B a r t h e l & G e у s s a n t, 1973) and Southeas te rn 
France ( D o n z e & E n a y , 1961) ( the thi rd facies-faunal d is t r ic t according 
to S a p u n o v & Z i e g l e r , 1976, p . 8). These s imiari t ies are expres
sed not only in the taxonomic composi t ion of Ammoni t i na bu t as a ru le in 
the range-zones of the taxa form the generic and specific groups as well . I t 
should be emphasized, however, t ha t Lytocera t ina and Phyl locera t ina are 
frequently a b u n d a n t in the faunas in this count ry which is no t typical of this 
facies-faunal d is t r ic t . In compar ing the Bulgar ian Lower- and Middle Ti tho
nian Ammoni t ina w i th the corresponding representa t ives from Southern Europe 
( E n a y , 1973; E n a y & G e y s s a n t , 1975) ( the fourth facies-faunal dis
trict) the s imi lar i t ies observed involve p r imar i ly those e lements which are 
to be found in the th i rd facies-faunal d is t r ic t as well . This is suppor ted by the 
fact tha t no representa t ives of Pseudolissoceras,Cyrtosiceras,Semiformiceras,Simo-
ceras,",]Simocostnoceras and Pseudhimalayites (see E n a y , 1973, p . 300) have 
been found so far among the Bulgar ian Ammoni t i na . On the other hand , there 
are cer ta in differences between the range-zones of some genera (cf. E n а у & 
G e y s s a n t , 1975, Fig . 3 , wi th Figs . 1, 2 in this paper) and species common 
to Bulgaria and the fourth facies-faunal d is t r ic t . 

The Upper -Ti thonian Ammoni t ina in Bulgar ia resemble more s trongly 
the faunas wi th a b u n d a n t berr iasel l ids , Proniceras and Spiticeras from the 
border of the Massif Central and the Suba lp ine ranges (Southeast France) 
( L e H e g a r a t , 1973), Crimea and Caucasus ( E n a y , 1973), the high pla ins 
and the Tell ian At las (Algeria), as well as central Tunis ia (M e m m i, 1968; 
E n a y , 1973) ( third facies-faunal dis tr ict) r a the r than the faunas from the 
fourth facies-faunal d is t r ic t rich in h ima lay i t ids (incl. Tithopeltoceras), Djur-
djuriceras and Simoceras ( E n a y , 1973, p . 303; S a p u n o v , 1976a). As is 
known, these faunas occur extensively in the Alps, the Appennines , Sic i ly , 
the Balear ic Is lands, Anda lus ia , S t r amberg , the Rif and Djurdjura . On the 
other hand, however, the numerous Bulgar ian Upper T i thon ian berr iassel l ids , 
Proniceras and Spiticeras occur together wi th frequent Haploceras, Phy l lo 
cerat ina , Lytocerat ina and less frequent Paraulacosphinctes which brings them 
closer to the faunas from the fourth facies-faunal d i s t r ic t . 

This discussion shows tha t in taxonomic composi t ion the Bulgar ian Upper-
Ti thonian ammoni te faunas occupy an in te rmedia te posi t ion w i th respect 
to the faunas from the thi rd and fourth facies-faunal d is t r ic t s . This conclu
sion may be appl ied to the Lower- and Middle -Ti thon ian faunas in this count ry , 
too. 
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The specific features in the composi t ion and s t ra t ig raph ic occurrence of 
the Bulgar ian T i thon ian ammon i t e faunas discussed here are expressed in the 
scheme of ammon i t e Oppel-zones and subzones worked out here for this count ry . 
The fact tha t this scheme is the first a t t e m p t a t a general zonat ion of the Ti
thonian in Bulgaria makes me regard it as the s ta r t ing point for further detai led 
research ra ther than as a finished s tudy . 

The Subs tages , A m m o n i t e Zones and Subzones of the T i t h o n i a n 
in Bulgar ia 

T h e s u b s t a g e s o f t h e T i t h o n i a n . The first palaeontolo-
gical evidence (based pr imar i ly on ammoni tes) for the presence of the Ti tho
nian in Bulgar ia go back to the end of the last cen tury . Besides, cer ta in sub-
stages are a l ready mentioned in the l i t e ra tu re of tha t t ime . Thus T o u l a 
(1889, p . 54) notes the presence of the Lower T i thon ian in the Ginci Format ion 
(probably in i ts upper part) in the KHmaski Dol val ley (a western t r ibu ta ry 
of the Cerni Vi t R iver , near the place where the Cerni Vi t and the Beli Vi t 
Rivers flow together , south of the vi l lage of Glozene, area of Teteven) on the 
basis of an a m m o n i t e fauna identified by V. U h 1 i g (see also S a p u n o v & 
Z i e g 1 e r , 1976, p . 5). Among the several repor ted genera and species of 
Phyl locera t ina , Lytocera t ina , Per i sph inc t idae and Hap loce ra t idae , two are 
figured as "Haploceras verruciferum Mngh ." ( T o u l a , 1889, p . 72, p i . 8, fig. 1) 
(=Haploceras sp . indet . ) and "Perisphinctes" richteri Opp . (Toula, 1889, p . 72, 
p i . 8, fig. 2) [=Richterella cf. richteri (Oppel, 1865)]. From the v iewpoin t of 
the modern subdivis ion of the T i thon ian in to substages these a m m o n i t e taxa 
justify the assumpt ion that the corresponding sediments belong to the lower 
par t of the Middle T i thon ian . At the same t ime, however, Toula also repor ts 
some species which probably belong to Orthosphinctes (e. g.. "Perisphinctes 
colubrinus R e i n"). This justifies the conclusion t ha t some of the "Lower-
T i thon ian" species of T о u 1 a ' s prove the presence of the Kimmer idg ian . 
I t seems tha t the ammoni tes from the KHmaski Dpi val ley were collected from 
a wider interval of the Ginci Format ion or tha t the faunas are condensed. 
З л а т а р с к и (1908, p. 207) l ikewise notes the presence of the Kimmerid
gian there as well in his in te rpre ta t ion of the taxa repor ted by T о u I a. 

V a n k о v (1892, p . 14) had made a compara t ive ly r ich collect ion of 
ammoni tes , aptychi and belemni tes from the flysch deposi ts (probably the 
Zla tar ica Format ion) near the vi l lage of Toples, southwest of the town of Ga
brovo. This fauna was also identified by V. U h 1 i g. The presence of "Peri
sphinctes" cf. moravicus O p p . (=Berriasella) caused V a n k о v to 
refer the respect ive sediments to the Upper T i thon ian . Besides , the presence 
of Spiticeras ("Holcostephanus cf. grotei О p p e 1") further suppor ts the con
clusion tha t these sediments are of Upper T i thon ian Age. 

Considerably la ter Б е р е г о в (1935, p . 69) made an a t t e m p t to d iv ide 
the T i thon ian in to a lower and an upper substage on the basis of his biostra-
t igraphic s tudies on the formations of the Cent ra l -Balkan Flysch Group in the 
Krais te area. According to this au thor the Lower T i thon ian is proved by 
"Oppelia steraspis, Oppe l" [=Ochetoceras (Ochetocaras) irregulare B e r c k -
h e m e r & H o l d e r , 1959] and "Perisphinctes contiguus, С a t u 1 1 o" 
( the specimen is lost). The presence of 0. (0.) irregulare in the lower par t of 
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the Z l a t a r i ca Format ion between the vi l lages of Berende and Svet l ja , Distr ict 
of Pe rn ik , cannot be considered re l iable evidence of the Ear ly T i thon ian Age 
of these sediments since this species occurs both in the Upper K immer idg i an 
(Hybonoticeras beckeri Zone) and in the Lower T i thon ian (Hybonoticeras hybo
notum Zone). According to Б е р е г о в the Upper T i thon ian is character ized 
by "Perisphinctes cfr. transitorius O p p e l " ( the specimen is lost) and "Perisphin-
ctes (Berriasella) calisto d ' О r b . " [=Pseudosubplanites (Hegaratella) para-
macilentus (M a z e n о t, 1939)]. I t is known, however, t ha t the la t te r species 
occurs both in the upper par t of the Upper T i thon ian and in the Pseitdosub-
planites (Pseudosubplanites) grandis Zone of the Berr ias ian. In the specific 
case, however, Б е р е г о в ' s specimen comes from the Upper T i tho 
nian since it is accompanied by Proniceras pseudonegreli (D j a n ё 1 i d z ё, 
1922). 

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 . 118, 121, Table 2) 
has made a considerably bet ter grounded subdivis ion of the T i thon ian in Bulga
ria in to substages. In accordance wi th the ammon i t e species mentioned for the 
two substages of the T i thon ian , the Lower T i thon ian of С т е ф а н о в corres
ponds approx ima te ly to the D a n u b i a n Subs tage or the so-called Lower T i tho
nian s. 1. (Z e i s s, 1965; E n a y i n M o u t e r d e e t a l . , 1971). The Upper 
T i t h o n i a n corresponds approx ima te ly to the Ardescian Subs tage . The Ti tho
n i an substages are s imi la r ly unders tood by С а п у н о в et a l . (1965, p. 26). 

H а ч e в (1968, p . 207) is another au thor who has discussed the subdiv i 
sion of the T i thon ian in Bulgar ia in to substages . His t r ea tmen t lacks origi
na l i ty being a repe t i t ion of the views 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) and С а п у н о в et a l . (1965). 

S a p u n o v & Z i e g 1 e г (1976, p . 23 , 31) were the first to prove the 
presence of the Middle T i thon ian in t h i s c o u n t r y on the basis of Virgatosimo-
ceras rothpletzi (S с h n e i d, 1915) found in the upper par t of the Ginci For
mat ion in the section near the vi l lage of Ginci , Dis t r ic t of Sofia. After Midd le 
T i thon ian ammon i t e faunas were recent ly found in o ther sections and locali t ies 
in Bulgar ia , too, it has become possible to d is t inguish three substages in the 
T i thon ian , their s t r a t ig raph ic scopes corresponding to the Lower, Middle and 
Upper T i thon ian in the sense of E n а у (1964), Z e i s s (1971), В а г t h e 1 
(1962), E n a y i n M o u t e r d e e t a l . (1971), e tc . , as follows [each substage 
is defined by the s t andard Oppel-zones of the thi rd facies-faunal d is t r ic t 
according to Z e i s s (1968; 1975); В a r t h e 1 (1962; 1975); E n a y in М о и -
t e r d e et a l . (1971); L e H e g a r a t (1973)]: 

(3) U p p e r T i t h o n i a n (Paraulacosphinctes transitorius Z o n e and Berria
sella (Berriasella) jacobi Z o n e ) 

(2) M i d d l e T i t h o n i a n (Pseudolissoceras bavaricum Zone) 
(1) L o w e r T i t h o n i a n (Hybonoticeras hybonotum Z o n e , Usseliceras iagmer-

sheimense Z o n e , Dorsoplaniloides triplicatus Z o n e , Usseliceras parvinodosum Z o n e , 
Franconites vimineus Z o n e and Danubisphincles palatinum Zone) 

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 T i 
t h o n i a n . The successions of representa t ives of t he suborde r Ammoni t i na 
found in the Bulgar ian sections have made it possible to work out a scheme of 
Oppel-zones and subzones for the T i thon ian in this count ry . I t is shown in 
Tab le 1. 
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T a b l e 1 
Substages, ammonite zones and subzones of the Tithonian in Bulgaria 

U p p e r T i t h o n i a n 

Malbosiceras chaperi S u b z o n e 

Paraulacosphinctes transitorius Zone 

Himalayites (Micracanthoceras) microcanthus S u b z o n e 

M i d d l e T i t h o n i a n 

Parapallasiceras spp. Zone 

Virgatosimoceras rothpletzi Zone 

L o w e r T i t h o n i a n 

Franconites pseudojubatus Subzone 

Franconites vimineus Zone 

Subplanitoides schwertschlageri Zone 

Subplanites moernsheimensis S u b z o n e 

Hybonoticeras hybonotum Zone 

Lower T i t h o n i a n 

This Substage in Bulgar ia is character ized by Glochiceras (Paralingulaticeras), 
Taramelliceras (Fontannesiella), Subplanites, Subplanitoides, Usseliceras, 
Franconites, Parakeratiniles (Fig. 1, 2), as well as by some species of the 
genera Hybonoticeras, Ochetoceras and Pachysphinctes. 

Ammonite Zones 

Hybonoticeras hybonotum Z o n e 

I n d e x s p e c i e s . Hybonoticeras hybonotum (О p p e l , 1863) (PI. I , fig. 1). 
N o m e n c l a t u r e . The Zone was in t roduced by С т e ф а н о в in 

С а з о н о в А г С т е ф а н о в (1965, р . 118). 
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 Kimmer idg ian and the T i thon ian , is marked by the 
appearance of the earl iest Hybonoticeras hybonotum accompanied by Glochi
ceras (Paralingulaticeras) (Fig. 1). I t s upper boundary is defined by the 
appearance of Usseliceras together w i th some species of Subplanitoides, which 
is preceded by the d isappearance of Subplanites, Hybonoticeras, Ocheto
ceras and Taramelliceras (Taramelliceras) (see Figs . 1, 2) . 

The Bulgar ian H. hybonotum Zone is based on the range-zone of the index 
species. The zonal associat ion also inc ludes Glochiceras (Paralingulaticeras) 
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tithographicum ( O p p e l , 1863), G. (P.) thoro ( O p p e l , 1863), Taramel
liceras (Fontannesiella) disceptandum (Fontannes , 1879), T. (?F.) prolitho-
graphicum ( F o n t a n n e s , 1879), T. (Taramelliceras) rebouletianum (F о n-
t a n n e s, 1879) (it is restr icted to the lower par t of the zone), Ochetoceras 
(Ochetoceras) cf. ornatum B e r c k h e m e r & H o l d e r , 1959, Lithaco-
ceras sp. п. , L. cf. ulmense ( O p p e l , 1863), Subplanitoides ardescicus (F о n-
t a n n e s, 1879), Hybonoticeras sp. n. According to the da ta ava i l ab le to me, 
the range-zone of Glochiceras (Glochiceras) carachtheis ( Z e j s z n e r , 1846) in 
Bulgaria is restr icted wi th in the H. hybonotum Zone. The zonal associat ion 
also includes species occurring below the lower boundary of the zone, viz. 
Hybonoticeras mundulum mundulum ( O p p e l , 1865), Taramelliceras (Ta
ramelliceras) franciscanum (F о nt a n n e s, 1879) and probably Aspidoceras 
bispinosum (Z i e t e n, 1831). Aspidoceras cyclotum ( O p p e l , 1865) pro
bably appears in the zone but occurs above its upper boundary . 

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 Belo t inc i , Distr ic t of Vid in (Ginci Format ion , No 17, the lower 4 m); near 
the vi l lage of Falkovec, area of Belogradcik , Vidin Dis t r ic t (Glozene For
mat ion, the lower par t ) ; in the section near the vi l lage of Komst ica , Sofia Dis
tr ict (Ginci Fo rma t ion , No 12, in the lower 2 m); in the section near the vil lage 
of Ginc i , Sofia Dis t r ic t (Ginci Format ion , No 7, in the interval between the 
second and n in th meters of No 7); in the section near the Javorec Peak, 
east of the vi l lage of Bov, Sofia Dis t r ic t (Ginci Format ion , No 7); southwest 
of the vi l lage of Smolca , Sofia Dis t r ic t (Ginci Format ion , probably from the 
middle par t ) ; 1.5 km to the eas t -nor theas t of the vi l lage of Gubes , Sofia Dis
t r ic t (Ginci Format ion , p robably from the middle par t ) ; in the val ley of the 
Ljava Vid ima River , south of the vi l lage of V id ima , Lovec Dis t r ic t (Kostel 
Format ion , probably some 500 m or 600 m above the base); near the mounta in 
chalet of Mazala t , in the val ley of the River Gabrovnica , area of Kazan lak , 
Dis t r ic t of S ta ra Zagora (Kostel Fo rma t ion , about 500 m or 600 m above the 
base); in the eastern par t of the vi l lage of Malka Zeljazna, Lovec Distr ict . 
(Glozene Format ion , in the lower 3 or 4 m); in the section of the val ley of the 
Agalnica River , 3 km to the east of the vi l lage of Dren ta , Dis t r ic t of Vel iko 
Ta rnovo (Agalnica Fo rma t ion , No 3) (see S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian H. hybonotum Zone corresponds 
ent i re ly to the zone of the same n a m e from the third and fourth facies-faunal 
dis t r ic ts (see Table 2). 

Subplanites moernsheimensis S u b z o n e 

I n d e x s p e c i e s . SubplanUes moernsheimensis (S с h n e i d, 1915) 
(PI. I I , figs. 2a, b) . 

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 is marked by 

the appearance of the index species. I ts upper boundary coincides w i th the 
upper boundary of the H. hybonotum Zone (see above) . 

The Bulgar ian 5 . moernsheimensis Subzone is characterized by the index 
species. Tak ing in to account tha t Pachysphinctes major S p a t h, 1931 in 
southern Franconia occurs in the same Subzone ( Z e i s s, 1968, p . 26), I assume 
tha t this species is probably also present in this Subzone in Bulgar ia ( the only 
Bulgar ian specimen comes from an isolated local i ty) . 
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T a b l e 2 

Correlation among the Tithonian ammonite zonal schemes of the third facies-faunal district (according to Zeiss, 1968, 1975; 
Enay in Mouterde et al., 1971; (Bart he I, 1962, 1964, 1975; Le Hegarat, 1973), the fourth facies-faunal district 
(according to Enay & Geyssant, 1975) and Bulgaria 

l> 
Facies-faunal d i s tr ic t s 

(according to S a p u n o v & Z l e g i e r , 1876) Bulgaria 

$ Third Fourth 

Su
t 

( t u b ) z o n e s ( sub)zones ( s u b ) z o n e s 

Berrias. P. (Pseudosubplanites) grandis P. (Pseudosubplanties) grandis' P. (Pseudosubplanites) grandis 

U
E

| W. 
OJ 

B. (Berriasella) jacobi P. tran-
sitor. 

B. (Berriasella) jacobi Malbosiceras 
chaperi 

le
sc

 

U
pp

 

Paraulacosphinctes 
transitorius 

Pseudovirgatites 
scruposus 

' Durangites'' Paraulacosphinctes transitorius Hi malayites (Mic

A
rd

 U
pp

 

Paraulacosphinctes 
transitorius 

Pseudovirgatites 
scruposus Micracanthoceras 

micracanthum 

racanthoceras) 
microcanthus 

Pseudolissoceras 
bavaricum 

Isterites palmatus 

Lemenica ciliata 

"Micracanthoceras" ponti 

Semiformiceros fellauxi 

Semiformiceras semiforme 

Parapallasiceras spp. 

Virgatosimoceras rothpletzi 

Danubisphinctes palatinum 

Franconites vimineus 

Usseliceras parvinodosum 

Dorsoplanitoides triplicatus 
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D*i s t r i b ' u t i o n . The Subzone is present in the sect ion near the 
vil lage of Belot inci , Vid in Dis t r ic t (Ginci Fo rma t ion , No 17, 4.10 m above 
the base); probably in the Trojan Dis t r i c t , the exact local i ty is unknown 
(Cerniosam Format ion , from the lower part) ( S a p u n o v , 1976a). 

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

Subplanitoides schwer/schlageri Z o n e 

I n d e x s p e c i e s . Subplanitoides schwertschlageri ( Z e i s s, 1968) (PI. I, 
figs. 3a, b). 

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

descript ion of the H. hybonotum Zone (see above). I ts upper boundary is mark
ed by the appearance of the genera Franconites and Parakeratinites, which 
is connected w i th the d isappearance of Usseliceras, and in Bulgar ia of Sub
planitoides as well (see Fig. 2). 

The Bulgar ian S. schwertschlageri Zone is characterized by the index species. 
It is accompanied by Subplanitoides sp . п. , ?Subplanitoides sp. (wi th ventra l 
groove), Usseliceras aff. franconicum Z e i s s , 1968, Aulacos tephaninae gen. & 
sp. n. In this country Aspidoceras pipini (О p р е 1, 1863) occurs in the S. schwert
schlageri Zone. The zonal associat ion also includes some species occurr ing 
below and(or) above the zone, viz. Haploceras elimatum (О p p e 1, 1865) (it 
occurs above the upper boundary of the zone but it is possible t ha t i t may be 
present in the H. hybonotum Zone as well , a l though this is not proved beyond 
doubt for t h i s c o u n t r y ) , Aspidocerascyclot'иm (О p p e 1, 1965) (it occurs below 
and above the zone, too). 

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 , Vid in Dis t r ic t (Ginci Format ion , No 17, 7.30 m above the base); 
in the section near the vi l lage of Komst ica , Sofia Dis t r ic t (Ginci Format ion , 
No 12, probably in the interval between 2 m and 4.50 m above the base of No 12); 
in the sect ion near the vi l lage of Ginc i , Sofia Di-strict (Ginci Fo rma t ion , No 7, 
in the lower par t of the upper 9 m of No 7); in the Berende River between the 
villages of Berende and Svet l ja , Pernik Dis t r ic t (Zlatar ica F o r m a t i o n , the 
middle par t ) ; in the quarry to the nor th of the vi l lage of Glozene, along the 
road to the Boaza local i ty , Lovec Dis t r ic t (Glozene Forma t ion , about 10 m 
above the base) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian 5 . schwertschlageri Zone is equival
ent to the Neochetoceras mucronatum Superzone ( Z e i s s , 1975) or to the 
total of the Usseliceras tagmersheimense Zone, Dorsoplanitoides triplicatus 
Zone and Usseliceras parvinodosum Zone ( Z e i s s , 1968) from the thi rd fa
cies-faunal d is t r ic t . It is equiva lent to the lower par t of the N eochetoceras 
darwini Zone ( E n a y & G e y s s a n t , 1975) from the fourth facies-faunal 
distr ict (see Table 2). 

Franconites vimineus Z o n e 

I n d e x s p e c i e s . Franconites vimineus (S с h n e i d, 1915) (PI. IV, 
fig. 1). 

N o m e n c l a t u r e . The Zone is introduced here. 
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Third & fourth fames faunol districts ——ammonite (sub)zones — — Bulgaria 
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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 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 t h e T i t h o n i a n 
/ — tota l s l r a t i g r a p h i c occurrence in the third and fourth fac i e s - fauna l d i s t r i c t s 
accord ing to Z i e g I e r (1958; 1974b) , B e r c k h e m e r f t H o l d e r ( 1 9 5 9 ) , 
В a r t h с I (1959 ; 1962; 1975) , H i ) г o l d t ( 1964) , Z e i s s (1968; 1975) , 
E n a y A G e y s s a n t (1975) , S a p u n o v & Z i e g l e r (1976) a n d o t 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 the third and fourth fac i e s - fauna l 
d i s t r i c t s accord ing to the s a m e authors ; 3 — s t r a t i g r a p h i c o c c u r r e n c e in B u l 
gar ia ; 4 — p r o b a b l e s t r a t i g r a p h i c o c c u r r e n c e in B u l g a r i a 

S t r a t i g r a p h y . The lower boundary is defined in the descr ipt ion 
of the S . schwertschlageri Zone (see above) . I ts upper boundary , which is also 
a boundary between the Lower and the Middle T i thon ian , is marked by the 
appearance of the first Virgatosimoceras, Danubisphinctes and probably Rich-
terella in this count ry , which is connected wi th the d i sappearance of Franco
nites and Parakeratinites (see Fig. 2). 

The Bulgar ian F. vimineus Zone is defined by the range-zones of t hegene ra 
Franconites and Parakeratinites in this count ry (Fig. 2). I t is character ized by 
the following association: Franconites vimineus, Franconites sp . indet . and 
Parakeratinites cf. communis ( Z e i s s , 1968). 

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 Komst ica , Sofia Dis t r ic t (Ginci Format ion , No 12, in the in terval 4.50 m to 
7 m above the base of No 12); near the hamle t of Todorce ta , southwest of 
Gabrovo (Zlatarica Format ion , lower half, middle par t ) ( S a p u n o v , 
1976a). 

C o r r e l a t i o n s . The Bulgar ian F. vimineus Zone is equ iva len t to 
the Franconites vimineus and Danubisphinctes palatinum Superzone ( Z e i s s, 
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1975) or to the total of the F. vimineus Zone and D. palatinum Zone ( Z e i s s , 
1968) in the thi rd facies-faunal d is t r ic t . I t is equiva len t to the upper par t of 
the N eochetoceras darwini Zone ( E n a y & G e y s s a n t , 1975) from the 
fourth facies-faunal d is t r ic t (see Table 2). 

Franconites pseiidojiibatus S u b z o n e 

I n d e x s p e c i e s . Franconites pseudojubatus ( D o n z e & E n a y , 1961) 
(PI. I l l , fig. 1). 

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

the appearance of some species of the genus Franconites occurr ing in the upper 
part of the F. vimineus Zone. I ts upper boundary coincides w i th the upper 
boundary of the F. vimineus Zone (see above) . 

The Bulgar ian F. pseudojubatus Subzone is based on some species of the 
genus Franconites. I t is character ized by Franconites pseudojubatus and F. te-
nuiplicatus magnus Z e i s s , 1968. 

D i s t r i b u t i o n . The Subzone is present in the section along the 
valley of the Agalnica River , 3 km east of the vi l lage of Dren ta , Dis t r ic t of 
Veliko Tarnovo (Agalnica Format ion , No 4, probably from the upper half 
of No 4) (S a p u n о v, 1976a). 

C o r r e l a t i o n s . The Bulgar ian F. pseudojubatus Subzone is equiva l 
ent to the Danubisphinctes palatinum Zone ( Z e i s s , 1968) from the th i rd fa
cies-faunal dis t r ic t (see Table 2). 

M i d d l e T i t h o n i a n 

This Subs tage in Bulgaria is character ized by the genera Virgatosimoceras, 
Danubisphinctes, Parapallasiceras and some representa t ives of Richterella. 
Besides, it seems probable tha t the first Berr iasel l idae represented by the 
genus Aulacosphinctes will appear in i ts upper par t . 

Ammonite Zones 

Virgatosimoceras rothpletzi Z o n e 

I n d e x s p e c i e s . Virgatosimoceras rothpletzi (S с h n e i d, 1915) (PI -

IV, fig. 2). 
N o m e n c l a t u r e . The zone is in t roduced here. 
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 F. vimineus Zone (see above) . Its upper boundary is marked 
by the disappearance of the representa t ives of the genera Virgatosimoceras 
and Danubisphinctes (see Fig. 2). 

The Bulgar ian V. rothpletzi Zone is based on the range-zone of the genera 
Virgatosimoceras and Danubisphinctes in this count ry (see Fig. 2). Besides the in
dex species, the zonal association includes Virgatosimoceras broilii (S с h n e i d, 
1915), Danubisphinctes cf. loeschi (S с h n e i d, 1915), Richterella patruliusi 
(A v г a m, 1974), and R. richteri (О p p e 1, 1865). The presence of Parapallasiceras 
in the Zone in Bulgaria has not been proved so far though they may possibly be 
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Third & f our Ih facies--(сито! distncls ——arnmomie (sublzone-;. Bulgaria 
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F i g . 2 . S t r a t i g r a p h i c occurrence of the genera from t h e f a m i l y P e r i s p l i i n c t i -
dae d u r i n g t h e T i t h o n 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 and fourth tac ies - faunal d i s t r i c t s a c c o r d i n g 
t o B e r c k h e m e r Л H o I d e r ( 1 9 5 9 ) , В a r t h e 1 (1959; 1962; 1975) , Z e i s s ( 1 9 6 8 ; 1975); 
M e m m l (1968) ; G e y e r ( 1 9 6 9 ) , E n a y & G e y s s a n t (1975) . S a p u n o v A l Z i e g l c r ( I97 l i ) 
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 i c s - lau 
nal d i s t r i c t s 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 o c c u r r e n c e in B u l g a 
r ia; # — 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 

present considering the faunas from the lower par t of the Middle T i thon ian 
near Neuburg , Bavar ia (В а г t h e 1, 1975). Haploceras elimatum (О p p e I, 
1865) and Aspidoceras cyclotum (О p p e 1, 1865) are also present in the zone 
but they are found above i ts upper boundary and below its lower 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 Belot inci , Vidin Dis t r ic t (Glozene Format ion , the Ogosta Member , No 19, 
in the base); in the section near the vi l lage of Ginci , Sofia Dis t r ic t (Ginci 
Format ion , No 7, the upper par t of the top 9 m); in the Cerven Peak , nor th 
of the town of Teteven, Lovec Dis t r ic t (Ginci Format ion , in the interval bet
ween the 15th and 30th meter); near the vi l lage of Bojkovec (former R a v n a ) , 
west of the town of Etropole , Sofia Dis t r ic t (Cerniosam Forma t ion , the exact 
posi t ion in the section is unknown) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian V. rothpletzi Zone is equiva len t to 
the larger port ion of the lower par t of the Lemencia ciliata Zone ( B a r t h e l , 
1962; 1964; Z e i s s , 1968) from the third facies-faunal d is t r ic t . I t corresponds 
to the Sublithacoceras penicillatum Zone (called also Virgatosimoceras rothpletzi 
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M. chaperi 

H (M.)microcanlhus £ 

Parapallasiceras spp. 

V rothpletzi 

F.pseudojubotus 

F. vimineus 

S. schwerlschlri<]c-i 

S. moernsheirner>sis 

H. hybonctum 

Kimmeridgian 

Fig . 3 . S t r a t i g r a p h i c occurrence of t h e genera from the f a m i l i e s B e r r i a s e l l i d a e and O l c o 
s t e p h a n i d a e dur ing the T i t h o n 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 - faunal d i s t r i c t s accord ing to D i a n ё " 
1 i d z ё (1922) , M e m m i ( 1 9 6 8 ) , L e H ё g a r a t (1973) , E n а у & G e y s s a n t (1975) 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 i e s - fauna l d i s t r i c t s 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 Bu lgar 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 Bul 
g a r i a 

Zone) from Southeastern France (E n а у in M о u t e r d e et a l . , 1971). The 
total of the Semiformiceras semiforme Zone and Semiformiceras fallauxi Zone 
( E n a y & G e y s s a n t , 1975) from the fourth facies-faunal d is t r ic t is equi
valent to the Bulgar ian V. rothpletzi Zone (see Table 2). 

Parapallasiceras spp . Z o n e 

N o m e n c l a t u r e . The Zone is in t roduced here. No index species is gi
ven because the representa t ives of the genus Parapallasiceras in Bulgar ia are 
insufficiently s tudied . 

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 V. rothpletzi Zone (see above) . The upper boundary , which 
is also a boundary between the Middle and the Upper T i thon ian , is marked 
by the appearance of the earliest Himalayites (Micracanthoceras) and Paraulaco
sphinctes. In Bulgar ia Parapallasiceras does not occur above this bounda ry 
(Figs. 2, 3). 

The Bulgar ian Parapallasiceras spp . Zone is based on the range-zone of 
the genus Parapallasiceras in this count ry . In Southern Germany ( third facies-
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faunal district) Parapallasiceras is present in the lower par t of the Middle 
Ti thonian (В а г t h e 1, 1975), while in Southern Spa in , as in Bulgar ia , in
dividual representat ives of the group of P. praecox are found in the upper par t 
of this Substage (\he "Micracanthoceras" pond Zone) ( E n a v & G e y s s a n t , 
1975). 

The zonal association is represented by Parapallasiceras sp. п. , Para
pallasiceras sp. indet . and P. praecox (S с h n e i d, 1915). Haploceras elima-
tum (О p p e 1, 1865) and Aspidoceras cyclotum ( O p p e l , 1865) are present 
in the Zone, but occur below i ts lower boundary as well . The represen ta t ives 
of the genus Aulacosphinctes occur sporadical ly in Bulgar ia and come from an 
isolated local i ty . Thus it is not clear a t present if they occur in the Parapal
lasiceras spp . Zone or in the lower par t of the Upper T i thon ian Himalayites 
(Micracanthoceras) microcanthus Subzone res t ing above i t (see below the 
sect ion "Ti thonian A m m o n i t e Species of Uncer ta in S t ra t ig raph ic Distr i 
b u t i o n " ) . 

D i s t r i b u t i o n . The Zone is present in the section near the vi l lage 
Komst ica , Sofia Dis t r ic t (Ginci Format ion , No 12, from 10 m to 13.20 m 
above the base of No 12); nor th of the hamlet of J a n k o v o , area of Breznik, 
Pernik Dis t r ic t (Zlatarica Format ion , the middle par t ) ; near the vi l lage of 
Dolna Sek i rna , Pern ik Dis t r ic t (Cerniosam Format ion , the middle par t ) 
( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian Parapallasiceras spp . Zone is equi
va len t to the uppermost par t of the Lemencia ciliata Zone and to the Isterites 
palmatus Zone ( B a r t h e l , 1962; 1964; Z e i s s , 1968) from the thi rd facies-
faunal dis t r ic t . I t is equiva len t to the "Micracanthoceras"(ponti Zone from the 
the fourth facies-faunal dis t r ic t ( E n a y & G e y s s a n t , 1975) (see Tab le 2). 

U p p e r T i t h o n i a n 

This Subs tage coincides wi th the scope of the Bulgar ian Paraulacosphinctes 
transitorius Zone. 

Ammonite Zones and Subzones 

Paraulacosphinctes transitorius Z o n e 

I n d e x s p e c i e s . Paraulacosphinctes transitorius (О p p e 1, 1865) (PI. V, 
fig. 2). 

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

descript ion of the Parapallasiceras spp . Zone. I t s upper boundary , which is 
also a boundary between the T i thon ian and Berr iasian is marked by the 
disappearance of Paraulacosphinctes together w i th Haploceras and Protacans 
thodiscus, and , in Bulgar ia , Proniceras as well (see Figs. 2, 3). 

The Bulgar ian P. transitorius Zone is based on the range-zone of Para
ulacosphinctes (see Fig. 2). The zonal associat ion is character ized by Paraula
cosphinctes transitorius, P. senex (О p p e 1, 1865) and Paraulacosphinctes spp . 
indet . 
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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 Komst ica , Sofia Dis t r ic t (Glozene Format ion , Ogosta Member, No 15, 
lower half); near the vi l lage of Bornarevo (former name Deli Ba l t in Ciflik), 
southwest of the town of Radomi r , Pernik Dis t r ic t (informal marly formation 
above the Cerniosam Forma t ion , from the lower par t ) ; in the val ley of the 
Taza River , area of Kazan lak , Dis t r ic t of Stara Zagora (Kostel Format ion , 
lower half, from the upper par t ) ; near the vi l lages of Ugorelec and L a g a t , 
south of the vi l lage of S tok i te , Gabrovo Dis t r ic t (Zlatar ica Format ion , lower 
half, upper par t ) ; in the River Tica Gorge , sou th of the vi l lage of Pres lav , 
Sumen Dis t r ic t (the core of the Pres lav an t ic l ine) (Tica Fo rma t ion , lower 
half) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . As pointed out above, the s t ra t ig raph ic scope of 
the Bulgar ian P. transitorius Zone is equiva lent to the Upper T i t h o n i a n . 
Unl ike some regions of the thi rd facies-faunal d is t r ic t ( L e H e g a r a t , 
1973) where P. transitorius occurs in the lower par t of the Upper T i thon ian 
only , in Bulgaria this species is present also in the top levels of the Upper 
T i t h o n i a n , immedia te ly below the faunas of the Pseudosubplanites (Pseudo
subplanites) grandis Zone. Therefore, the Bulgar ian P. transitorius Zone is 
equiva lent to the total of P. transitorius Zone and Berriasella (Berriasella) 
jacobi Zone from Southeas te rn France . I t seems tha t in some regions of the 
same dis t r ic t P. transitorius occurs only in the upper par t of the Upper T i tho
n ian , which has caused E n а у in M о u t e r d e et al . (1971) to d is t inguish 
two zones in the Upper T i thon ian , a lower, Micracanthoceras microcanthum 
Zone or Pseudovirgatites scruposus Zone, and an upper , P. transitorius Zone or 
"Berriasella" delphinersis Zone or "Protacanthodiscus" chaperi Zone . 

On the other hand , the Bulgar ian P. transitorius Zone is equ iva len t to 
the total of the M. microcanthum Zone, "Durangites" Zone and Berriasella 
jacobi Zone from Southern Spa in (the fourth facies-faunal d i s t r i c t ) (E n а у & 
G e y s s a n t , 1975) (see Table 2). 

Himalayites (Micracanthoceras) microcanthus S u b z o n e 

I n d e x s p e c i e s . Himalayites (Micracanthoceras) microcanthus (О p p e 1, 
1865) (PI. V, fig. 3). 

N o m e n c l a t u r e . The Subzone is in t roduced here. 
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 P. transitorius Zone. I t s upper boundary is marked by 
the appearance of the first Malbosiceras, Pseudosubplanites and Neolissoceras 
(see Figs. 1, 3). Besides, according to the data ava i lab le to me, in Bulgar ia 
this boundary is connected wi th the appearance of Berriasella (Berriasella), 
B. (Picteticeras), B. (Strambergella), Subalpinites, Dalmasiceras, Protacan
thodiscus, Tirnovella, Spiticeras and Proniceras. In Bulgar ia , Himalayites 
(Micracanthoceras) disappear below this boundary (Fig. 3). 

The Bulgar ian H. (M.) microcanthus Subzone is based on the range-zone 
of Himalayites (Micracanthoceras) in this country (Fig. 3). Besides the index 
species, H. (M.) fraudator (Zi t te l , 1868) is also present in the associat ion of 
the Subzone. The sporadical ly occurr ing representa t ives of the genus Aula-
cosphinctes in Bulgar ia come from an isolated local i ty and it is not clear a t 
present if they belong to the lower par t of the subzone or occur in the Middle-
T i thon ian Parapallasiceras spp . Zone (see below the section "T i thon ian Ammo
n i t e Species of Uncer ta in S t r a t i g r aph ic D i s t r i b u t i o n " ) . 
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The finding of Zaraiskites sp. in the lower half of the Cerni osam Format ion 
near the hamlet oTNelkovcl , Dis t r ic t of Lovec, made by N о w а к (1971, pi . 1), 
seems to confirm the presence of the Subzone in this loca l i ty . 

D i s t r i b u t i o n . The Subzone is present in the section near the 
vil lage of Komstica, Sofia Dis t r ic t (Glozene Format ion , the Ogosta Member , 
No 15, lower half, from the lower par t ) ; near the vi l lage of Dolna Seki rna , 
Pernik Distr ict (Cerni osam Format ion , upper par t ) ; near the hamle t of Neskovci 
District of Lovec (Cerni osam Format ion , lower par t ) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian H. (M.) microcanthus Subzone is 
equivalent to the Paraulacosphinctes transitorius Zone ( L e H e g a r a t , 
1973); to the Pseudovirgatites scruposus Zone or to the Micracanthoceras micro-
canthum Zone ( E n a y in M о u t e r d e et a l . , 1971) from the thi rd facies-
faunal d i s t r ic t . I t is equiva lent to the total of the Micracanthoceras micro-
canthum Zone and the "Durangites" Zone ( E n a y & G e y s s a n t , 1975) 
from the fourth facies-faunal d is t r ic t (see Table 2). I t correlates also w i th the 
beds conta in ing the so-called "faune p r o p r e " or "faune p r i n c i p a l e " in the S t ram-
berg Limestone, Czechoslovakia (H о u s a, 1975, p . 344, 345) (fourth facies-
faunal d is t r ic t ) . 

Malbosiceras chaperi S u b z o n e 

I n d e x s p e c i e s . Malbosiceras chaperi (P i с t e t, 1868) (PL V I , fig. 2). 
N o m e n c l a t u r e . This b ios t ra t igraphic un i t was in t roduced by 

H и к о л о в (1967, р . 729) as a separa te zone in the gorge of the Zla ta r ica 
River , nor th of the town of Elena, Dis t r ic t of Vel iko Ta rnovo . 

S t r a t i g r a p h y . The lower boundary of the Subzone is defined in 
the descript ion of the H. (M.) microcanthus Subzone (see above) . I t s upper 
boundary coincides wi th the upper boundary of the P. transitorius Zone. 

The Bulgar ian M. chaperi Subzone is based on the range-zones of Subal-
pinites, Protacanthodiscus and Proniceras in this count ry (see F ig . 3). The sub-
zone is characterized by an associat ion a b u n d a n t in species, which, besides 
the index species, includes also Berriasella (Berriasella) moreti M a z e n о t, 
1939, В. (B.) cf. oppeli (K i 1 i a n, 1889), B. (Delphinella) cf. delphinensis 
(K i 1 i a n, 1889), B. (D.) obtusenodosa (R e t о w s к i, 1893), Malbosiceras 
asper (M a z e n о t, 1939) (wrongly cited as M. aizyensis by S a p u n o v , 
1976a, p. 36), Protacanthodiscus andreaei (K i 1 i a n, 1889), Dalmasiceras 
subloevis M a z e n о t, 1939, D. subprogenitor ( J a c o b ) in M a z e n o t , 
1У39, Spiticeras (Spiticeras) cautleyi ( O p p e l , 1863), S . (S.) cf. celsum 
( O p p e l , 1865), S. (S.) pseudograleanum D j a n ё 1 i d z ё, 1922, Proni
ceras jacobi (D j о n ё 1 i d z ё, 1922), P. pseudonegreli (D j a n ё 1 i d z ё, 
1922), P. simplex (D j a n ё 1 i d z ё, 1922). They are accompanied by the 
following species, whose range-zones in this count ry , according to the da ta 
avai lable to me up to this da te , do not exceed the scope of the Bulgar ian M. cha
peri Zone: Pseudosubplanites (Pseudosubplanites) cf. berriasensis Le Hegara t , 
1971, P. (P.) lorioli (Z i t t e 1, 1868), P. (P.) ponticus (R e t о w s к i, 
1893), P. (Hegaratella) subrichteri (R e t о w s к i, 1893), Berriasella (Berria
sella) jacobi M a z e n о t, 1939, B. (Picteticeras) enayi Le Hegara t , 1973, 
B. (P.) oxycostata (J а с о b) i n M a z e n о t, 1939, B. (Strambergella) carpa-
thica (Z i t t e 1, 1868), Dalmasiceras djanelidzei M a z e n о t, 1939, Subal-
piniles aristidis (K i 1 i a n , 1895), Tirnovella allobrogensis (M a z e n о t, 
1939), T. beneckei (J a c o b i n M a z e n o t , 1939). I t seems possible, however, 
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that further detai led s tudies of the T i thon ian /Berr ias ian boundary will dis
cover some of these species in the Berr ias ian of this count ry , too, as has a l ready 
happened elsewhere, no tab ly in Southeas tern France ( L e H e g a r a t , 1973). 

The association of the Bulgar ian M. chaperi Subzone includes also spe
cies which occur outs ide i ts boundar ies as well: Pseudosuplanites (Hegaratella) 
paramacilentus (M a z e n о t, 1939) (it occurs above the upper boundary 
of the Subzone as well) , Berriassella (Picteticeras) chomeracensis (T о u с a s, 
1890) (it occurs above the upper boundary of the Subzone, too), Haploceras 
staszicii (Z e j s z n e r, 1846) (it occurs below the lower boundary of the Sub-
zone), Neolissoceras grasianum (d ' О г b i g n y, 1840) (it occurs above the 
upper boundary of the Subzone). 

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 (Glozene Format ion , Ogosta Member, 
N o 15, lower half, upper par t ) ; in the Berende River between the vil lages of 
Berende and Svet l ja , Pernik Dis t r ic t (Zlatar ica Format ion , upper par t ) ; near 
the vi l lage of P r ibo j , Pernik Dis t r ic t (Cerniosam Format ion , upper par t ) ; 
south of the town of Trojan, Lovec Dist r ic t (Cerniosam Format ion , lower 
half, upper par t ) ; near the vi l lage of Lopjan, Sofia Dis t r ic t (Cerniosam For
mat ion, lower half, upper par t ) ; between the vil lages of Malka Zeljazna and Lesi-
dren, Lovec Dist r ic t (Cerniosam — Glozene format ion, lower half, upper par t ) ; 
near the vil lages of S tok i t e and Boaza t , Gabrovo Dis t r ic t ( the core of th e Cerni-
v r ah anticl ine) (Zlatar ica — Cerniosam formation, lower half, upper par t ) ; near 
the vi l lage of S ipkovo, Lovec Dis t r ic t (Cerniosam Format ion , lower half, 
upper par t) ; in the sect ion in the Straza P a s s ; south of the vi l lage of St raza , 
Targovis te Dis t r ic t ( the core of the Preslav Anticl ine) (Tica Format ion , No 4); 
south of the vi l lage of Kostel , Dis t r ic t of Veliko Tarnovo (the core of the Buj-
novci Anticl ine) (Kostel Format ion , lower half); near the vi l lage of Bujnovci , 
Dis t r ic t of Veliko Tarnovo ( the core of the Bujnovci Anticl ine) (Kostel Forma
tion, lower half); nor theas t of the S l a t i n sk i -Rag local i ty , vi l lage of Dren ta , 
Dis t r ic t of Veliko Tarnovo (the core of the Lipovci Anticl ine) (Kostel For
mat ion , lower half); in the gorge of the Zla tar ica River , near the mineral spr ing, 
nor th of the town of Elena, Dis t r ic t of Veliko Tarnovo (the core of the Elena 
Anticl ine) (Zlatarica Format ion , lower half) ( S a p u n o v , 1976a). 

C o r r e l a t i o n s . The Bulgar ian M. chaperi Subzone is equ iva len t 
to the Berriasella (Berriasella) jacobi Zone ( L e H e g a r a t , 1973); to the 
"Berriasella" delphinensisZone, or to the "Protacanthodiscus" chaperi Zone or to 
the Paraulacosphinctes transitorius Zone ( E n a y in M o u t e r d e et a l . , 
1971) from the thi rd facies-faunal d is t r ic t . It is also equ iva len t to the Berria
sella jacobi Zobe ( E n a y & G e y s s a n t , 1975) from the fourth faciesfau-
nal dis t r ic t (see Table 2). The young e lements in the faunas from the S t r am-
berg Limestone,Czechoslovakia , found in theso-ca l led "exotic bou lde r s " ( H o u s a , 
1975, p . 345), correspond probably to the lower par t of the Bulgar ian Subzone. 

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

The representa t ives of these two suborders form an apprec iab le por t ion of the 
ammon i t e faunas in the T i thon ian in this count ry . 

Phyl locera t ina . Species belonging to the genera Phylloceras, Sowerbyceras, 
Holcophylloceras, Ptychophylloceras and Partschiceras have been found, as 
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follows: Phylhceras serum ( O p p e l , 1865) (T i thonian) , Suwerbyceras loryi 
(M u n i e г - С h a I m a s in H e b e r t , 1875) (Lower T i thon ian , H. hybo
notum Zone; it occurs in the Kimmer idg ian , too), Holcophylloceras polyolcum 
(В e n e с к e, 1866) (Lower T i thon ian ; i t occurs in the Kimmer idg ian , too), 
H. silesiacum ("Op p e l , 1865) (Ti thonian) , Ptychophylloceras ptychoicum 
(Q u e n s t e d t, 1847) (Ti thonian ; it occurs in the Kimmer idg ian and Berr ias ian 
as well) , P. inordinatum (T о u с a s, 1890) (Upper T i thon ian ) , Partschiceras 
ptychostoma (В e n e с к e, 1866) (Upper T i thon ian) . 

Ly toce ra t ina . Species belonging to the genera Lyloceras and Protetrago-
nites have been found, as follows: Lytoceras strambergense Z i t t e l , 1868 
(T i thon ian ; it occurs in the Berr ias ian as well) , L. liebigi ( O p p e l , 1865) 
(Upper T i thon ian ; it occurs in the Berr ias ian as well) , L. sutile (О p p e l , 
1865) (Upper T i thon ian ; it occurs in the Berr ias ian as well), Protetragonites 
quadrisulcatus (d ' О r b i g n y, 1840) (Ti thonian) . 

T i t h o n i a n A m m o n i t e Spec ie s of U n c e r t a i n 
S tra t igraph ic Occurrence 

During the present s tudy several species belonging to Glochicera t idae , Per i -
sph inc t idae , Aspidocera t idae and Berr iasel l idae have been found, whose 
s t ra t ig raphic d i s t r ibu t ion in Bulgar ia has remained uncer ta in : 

(1) Ochetoceras (Ochetoceras) irregulare B e r c k h e m e r & H o l d e r , 
1959 — PUpper Kimmer idg ian (H. beckeri Zone) — PLower T i thon ian (H. hybo
notum Zone) ( locali ty in the Berende River between the vi l lages of Berende 
and Svet l ja , Pernik Dis t r ic t ; Z la ta r ica Format ion , lower par t ) ; 

(2) Hybonoticeras extraspinalum B e r c k h e m e r & H б 1 d e r, 1959 — 
PUpper Kimmer idg ian (H. beckeri Zone) — PLower T i t h o n i a n (H. hybonotum 
Zone) (the eastern r idge of the Ginci Cliff, east of the vi l lage of Ginc i , Sofia 
Dis t r ic t ; Ginci Format ion , No 4 , according to S a p u n o v & Z i e g 1 e r, 
1976, p . 24); 

(3) Aspidoceras rogoznicense (Z e j s z n e r, 1846) — PLower T i thon ian — 
PMiddle T i thon ian (locali ty to the nor thwest of the Gol jama Glama Peak a t 
the turn of the road to the town of Diinovo, Vid in Dis t r ic t ; Glozene Forma t ion , 
lower par t ) ; 

(4) Aulacosphinctes linoplychus (U h 1 i g, 1910) — PMiddle T i thon ian — 
(Parapallasiceras spp. Zone) — PUpper T i thon ian (lower pa r t of the 
H. (M.) microcanthus Subzone) (locali ty to the nor th of the vi l lage of Sredo-
rek, Kjustendil Dis t r ic t ; Kostel Format ion , p robably from the middle 
par t ) ; 

(5) Aulacosphinctes venustus С о 1 1 i g n о n, 1960 — PMiddle T i thon ian 
(Parapallasiceras spp . Zone) — PUpper T i thon ian (lower par t of the 
H. (M.) mi.rocanlhus Subzone) ( locali ty to the nor th of the vi l lage of Sre-
dorek, Kjustendil Dis t r ic t ; Kostel Format ion , probably from the middle 
par t ) ; 

(6) Pseudosubplanites (Pseudosubplanites) euxinus(R e t о w s к i, 1893) — 
PUpper T i thon ian (P. transitorius Zone, M. chaperi Subzone) — PBerriasian 
(P. (P.) grandis Zone) ( locali ty to the southeas t of the vi l lage of Bujnovci , 
Dis t r ic t of Veliko Tarnovo , from the core of the Bujnovci Ant ic l ine ; Kostel 
Format ion , lower half) ( S a p u n o v , 1976a). 
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The Problem of the Jurass ic /Cretaceous B o u n d a r y 

Present concepts concerning the posi t ion of the Ju rass ic /Cretaceous boundary 
are controversial which is to be seen from the numerous suggest ions made a t 
the In ternat ional Col loquium on this problem held in Lyon Neuchate l in Sep
tember, 1973. They are all more or less just if ied and probably further sugges
t ions could be made not lacking in jus t i f ica t ion. 

I t seems tha t in order to reach an unambiguous solut ion of this p rob lem, 
in ternat ional cooperat ion on a wide basis is needed. The car ry ing out of a 
long-term project w i th in the scope of the ac t iv i t ies of the In te rna t iona l Geo
logic Correlat ion P rogramme (UNESCO) in coordinat ion w i th the Subcom-
missions on the Jurass ic S t r a t i g raphy and the Cretaceous S t r a t i g r a p h y of the 
I U G S Commission on S t r a t ig raphy might lead to , or a t least might br ing us 
closer to the desired resul t . The outcome of such a project seems promis ing , 
considering the resul ts of the jo in t in te rna t iona l s tudies on the unif icat ion of 
the boundary between the Si lur ian and Devonian . Such a s tudy might lead 
not only to the discovery of fresh facts but might also reveal the poss ibi l i ty 
of unifying the cr i ter ia , on the basis of which an agreement may be reached 
abou t the posi t ion of the Jurass ic /Cretaceous boundary on a global scale. 

In accordance wi th the accepted pract ice in this coun t ry , the boundary 
between the Ju rass ic and the Cretaceous Sys tems is considered as coinciding 
wi th the boundary between the T i thon ian and Berr ias ian S tages . I t is also a 
boundary between the Paraulacosphinctes transitorius Zone and the Pseudo
subplanites (Pseudosubplanites) grandis Zone. 
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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 T i t h o n i a n a m m o n i t e s ) 

F i g . 1. Hybonoticeras hybonotum ( O p p e l , 1863). 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 ) . Ginc i F o r m a t i o n , N o . 12, from t h e lower 
2 m ( S a p u n o v , 1976a, p. 3 1 ) ; Lower T i t h o n i a n , Hybonoticeras hybonotum Z o n e . 
S p e c i m e n of С т е ф а н о в ( 1 9 5 9 , p. 96 , pi . 1, f igs . 1, 3 ) , descr ibed and f igured as "Hybo
noticeras hybonotum (О p p e 1)". P a l . Mus . U n i v . Sof ia , J 8 4 / 2 5 — 1. X 1.0 

F ig . 2 . Taramelliceras (?Fontannesiella) prolithographicum ( F o n t a n n e s , 1879) . 
L o c a l i t y in t h e v a l l e y of G a b r o v n i c a R i v e r , b e l o w the m o u n t a i n c h a l e t of M a z a l a t , area 
of K a z a n l a k , D i s t r i c t of Stara Zagora (Central B a l k a n ) . Kos t e l F o r m a t i o n , at 5 0 0 — 6 0 0 m 
a b o v e t h e v e r y base ( S a p u n o v , 1976a, p. 34 ) . Lower T i t h o n i a n , Hybonoticeras hybo
notum Z o n e . P a l . Mus . U n i v . Sof ia , J 1 4 7 / 4 9 — 1 . X 1.0 

F i g s . 3 a , b. Subplanitoides schwertschlageri ( Z e i s s , 1968) . S e c t i o n near t h e 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 t h e upper nodular l i m e s t o n e s , N o . 17, at 7 . 3 0 m a b o v e t h e base ( S a p u n o v , 
1976a, p. 2 8 ) ; Lower T i t h o n i a n , Subplanitoides schwertschlageri Zone . P a l . M u s . U n i v . 
Sof ia , J 1 2 7 / 4 9 — 2 . X 1.0 
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G e o l o g i c a B a l c a n i c a , 72 

I v o S a p u ii о v — A m m o n i t e S t r a t i g r a p h y of t h e U p p e r J u r a s s i c 



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

( E a r l y T i t h o n i a n a m m o n i t e s ) 

F ig . 1. Subplanitoides ardescicus (F о n t a n n с s, 1879). 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 ) . Ginc i F o r m a t i o n , N o . 12, 
from the lower 2 m ( S a p u n o v , 1976a, p. 31 ) ; Lower T i t h o n i a n , Hybonoticeras hybo
notum Zone . S p e c i m e n of К а м е н е в ( 1 9 3 4 , p. 38 ) , descr ibed as " Perisphinctes ardesci
cus, F o n t a n n e s — K i m m e r i d g i a n " . P a l . Mus . U n i v . Sof ia , J 1 3 1 / 8 — 1 . X 1.0 

F igs . 2a , b. Subplanites moernsheimensis (S с h п e i d, 1915) . 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 t h e upper n o d u l a r l i m e s t o n e s , N o . 17, at 4 . 1 0 m a b o v e t h e base ( S a p u n o v , 
1976a, p. 28 ) ; Lower T i t h o n i a n , Hybonoticeras hybonotum Z o n e , Subplanites moernshei
mensis S u b z o n e . P a l . Mus . U n i v . Sof ia , J 1 2 3 / 4 9 — 3 . 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 III 

( E a r l y T i t h o n i a n a m m o n i t e s ) 

F ig . 1. Franconites pseudojubatus ( D o n z e & E n a y , 1961) . S e c t i o n in the v a l l e y of 
A g a l n i c a R i v e r , area of E l e n a , D i s t r i c t of V e l i k o T a r n o v o ( E a s t F o r e b a l k a n ) . A g a l n i c a 
F o r m a t i o n , N o . 4 , p r o b a b l y from the upper half ( S a p u n o v , 1976a, p. 37) ; Lower 
T i t h o n i a n , Franconites vimineus Z o n e , Franconites pseudojubatus S u b z o n e . P a l . Mus . 
U n i v . Sof ia , J 1 2 6 / 4 9 — 4 . x 1.0 

F igs . 2a , b. Qlochiceras (Paralingulaticeras) lithographicum (О p p e 1, 1863). L o c a l i t -
near the v i l l a g e of S m o l c 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 Fory 
m a t i o n , p r o b a b l y from t h e m i d d l e part ( S a p u n o v , 1976a, p. 32 ) ; Lower T i t h o n i a n , 
Hybonoticeras hybonotum Z o n e . P a l . Mus . U n i v . Sof ia , J 1 4 1 / 4 9 — 5 . X 1.0 



P L A T E H i 



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

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

F ig . 1. Franconites vimineus (S с h n e i d, 1915) . L o c a l i t y near the h a m l e t of T o d o r c e t a , 
to the west of G a b r o v o (Central B a l k a n ) . Z l a t a r i c a F o r m a t i o n , lower half, from the m i d d l e 
part ( S a p u n o v , 1976a, p. 3 4 ) ; Lower T i t h o n i a n , Franconites uimineus Zone . P a l . Mus. 
U n i v . Sof ia . J 1 2 4 / 4 9 — 6 . X 1.0 

F ig . 2 . Virgatosimoceras rothpletzi (S с h n e i d, 1915). S e c t i o n near the v i l l a g e of G i n c i , 
D i s t r i c t of Sofia ( W e s t B a l k a n ) . Ginc i F o r m a t i o n , N o . 7, from the upper 9 m ( S a p u n o v , 
1976a, p. 34) ; M i d d l e T i t h o n i a n , Virgatosimoceras rothpletzi 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. 2 , fig. 7) , f igured as "V irgatosimoceras rothpletzi (S с h n e i d) 
m i t t l e r e s T i t h o n " . P a l . Mus. U n i v . Sof ia , J 1 2 0 / 4 6 — 6 (old n u m b e r J 5 0 9 3 ) . X 1.0 

F ig . 3 . Richterella richteri ( O p p e l , 1865). L o c a l i t y near the v i l l a g e B o j k o v c c ( R a v n a l , 
to the wes t of E t r o p o l e , D i s t r i c t of Sof ia (Central B a l k a n ) . C e r n i o s a m F o r m a t i o n , the 
e x a c t p o s i t i o n is u n k n o w n ( S a p u n o v , 1976a, p. 3 4 ) ; M i d d l e T i t h o n i a n , Virgatosi
moceras rothpletzi Zone . Speci men of К а м e н о в (1936 , p. 112), descr ibed as „Peri-
tphinctcs richteri, O p p e l — T i t h o n i a n ' 1 . P a l . Mus . U n i v . Sof ia , J 1 6 / 1 3 — 3 . X 1 . 0 

F igs . 4a , b. Richterella palruliusi (A v r a m, 1974). L o c a l i t y near Cerven P e a k , to the 
north 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 ) . Ginc i F o r m a t i o n , in the inter
val b e t w e e n 1 5 t h — 3 0 t h m (S a p u п о v , 1976a, p. 36) ; M i d d l e T i t h o n i a n , Virgatosimoceras 
rothpletzi Z o n e . P a l . Mus . U n i v . Sof ia , J 1 3 6 / 4 9 — 7 . 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 & Late T i t h o n i a n a m m o n i t e s ) 

F i g s , l a , b. Parapallasiceras praecox (S с h n e i d, 1915). L o c a l i t y to the north of the 
h a m l e t of J a n k o v o , area of B r e z n i k , D i s t r i c t of Pern ik ( R e g i o n of K r a i s t e ) . Z la tar i ca 
F o r m a t i o n , from the m i d d l e part ( S a p u n o v , 1976a, p. 33 ) ; M i d d l e T i t h o n i a n , Para
pallasiceras spp. Zone . P a l . Mus . U n i v . S o f i a , J 1 1 5 / 4 9 — 8 . X 1.0 

F ig . 2 . Paraulacosphinctes transitorius (О p p e 1, 1865). 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 Sofia ( W e s t B a l k a n ) . G l o z e n e F o r m a t i o n , O g o s t a M e m b e r , 
N o . 15, from the lower half ( S a p u n o v , 1976a, p. 31 ) ; Upper T i t h o n i a n , Paraulaco
sphinctes transitorius Zone . P a l . Mus . U n i v . Sof ia , J 6 5 / 4 9 — 9 . X 1.0 

F ig . 3 . Himalayites (Micracanthoceras) microcanthus ( O p p e l , 1865). 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 l o z e n e F o r m a t i o n , 
O g o s t a M e m b e r , N o . 15, the lower half , from t h e lower part ( S a p u n o v , 1976a, p. 31) ; 
Upper T i t h o n i a n , Paraulacosphinctes transitorius Z o n e , Himalayites (Micracanthoceras) 
microcanthus S u b z o n e . P a l . Mus . U n i v . Sof ia , J 5 7 / 4 9 — 1 0 . 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 VI 

(Middle (?) & L a t e T i t h o n i a n a m m o n i t e s ) 

F i g . 1. Aulacosphinctes linoptychus (U h 1 i g, 1910). L o c a l i t y to the north of t h e v i l l a g e 
of Sredorek , D i s t r i c t of K j u s t e n d i l ( R e g i o n of K r a i s t e ) . Kos t e l F o r m a t i o n , from the upper 
part ( S a p u n o v , 1976a, p. 33 ) ; ? M i d d l e T i t h o n i a n , Parapallasiceras s p p . Z o n e — 
PUpper T i t h o n i a n , Paraulacosphinctes transitorius Z o n e , Himalayites (Micracanthoceras) 
microcanthus S u q z o n e , lower part . P a l . Mus . U n i v . So f ia , J 5 9 / 4 9 — l l . X 1.0 

F i g . 2 . Malbosiceras chaperi (P i с t e t, 1868). L o c a l i t y near the h a m l e t of K a t i l s k a , area 
of Tro jan , D i s t r i c t of L o v e c (Central B a l k a n ) . C e r n i o s a m F o r m a t i o n , lower half, from 
the upper part ( S a p u n o v , 1976a, p. 34 ) ; U p p e r T i t h o n i a n , Paraulacosphinctes tran
sitorius Z o n e , Malbosiceras chaperi S u b z o n e . P a l . Mus . U n i v . Sof ia , J 3 6 / 4 9 — 1 2 . X 1.0 

F ig . 3 . Malbosiceras asper (M a z e п о t, 1939) . L o c a l i t y b e t w e e n the v i l l a g e s M a l k a 
Z e l j a z n a and Lesi ren , area 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 ) . Cerni-
o s s m — G l o z e n e f o r m a t i o n , lower half, from the upper part [ S a p u n o v , 1976a, p. 36;] 

w r o n g l y c i t e d as M. aizyensis (M a z e n o-t, 1939) ] ; U p p e r T i t h o n i a n , Paraulacosphinctes 
transitorius Z o n e , Malbosiceras chaperi S u b z o n e . P a l . Mus . U n i v . Sof ia , J 3 2 / 4 9 — 1 3 . X 1.0 

F ig . 4 . Berriasella (Berriasella) moreti M a z e п о t, 1939. S e c t i o n in the S traza G o r g e , 
to t h e s o u t h of t h e v i l l a g e of S traza , D i s t r i c t of T a r g o v i s t e ( E a s t F o r e b a l k a n ) . T i c a For
m a t i o n , N o . 4 (S a p u n о v , 1976a, p. 38 ) . U p p e r T i t h o n i a n , Paraulacosphinctes tran
sitorius Z o n e , Malbosiceras chaperi S u b z o n e . P a l . Mus . U n i v . Sof ia , J 9 / 4 9 — 1 4 . X 1.0 

F ig . 5. Berriasella (Delphinella)c\.delphinensis (K i I i a n, 1889). L o c a l i t y in t h e gorge 
of Z l a t a r i c a R i v e r , to the north of t h e t o w n of E l e n a , D i s t r i c t of V e l i k o T a r n o v o ( E a s t 
F o r e b a l k a n ) . Z la tar i ca F o r m a t i o n , from t h e lower half ( S a p u n o v , 1976a, p. 37 ) ; U p p e r 
T i t h o n i a n , Paraulacosphinctes transitorius Z o n e , Malbosiceras chaperi S u b z o n e . P a l . Mus . 
U n i v . Sof ia , J 3 8 / 4 9 — 1 5 . x 1.0 

F ig . 6. Proniceras simplex (D j a n ё 1 i d z e, 1922) . L o c a l i t y to the north of Cerna Reka 
r iver , near the v i l l a g e of K o s t e l , area of the t o w n of E l e n a , D i s t r i c t of V e l i k o T a r n o v o 
( E a s t F o r e b a l k a n ) . K o s t e l F o r m a t i o n , from the lower half ( S a p u n o v , 1976a, p. 37 ) ; 
U p p e r T i t h o n i a n , Paraulacosphinctes transitorius Z o n e , Malbosiceras chaperi S u b z o n e . 
S p e c i m e n of Д и м и т р о в а (1967 , p. 8 7 , pi . 4 3 , f ig . 1), descr ibed and f igured as "Pro
niceras simplex D j a n ё 1 i d z ё , 1922 — B e r r i a s i a n ? " . P a l . M.us. U n i v . Sof ia , Q - , 1 8 4 2 / 
4 0 — З . Х 1.0 
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