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JJ. J(ooe~<:o«a- J(u1w(/i .1aze;t;tamuwe !fUcm&z u1 6ama- mumoua (wpa) 11 Ce«epuoii So11zapuu. I. TaKCOIIOAIIm 
6anJCKUX u Ke;t/loBeiicKux ouno(/iAazeAAamlt blx quem. B 6aTCKIIX 11 xennosellcKKx OTJIOJKellliJIX B CesepHoll :6on­
rapKK (s 70 paJpeJax CKBalKKH K 2 o6HaJKeHKllX) o6HapyJKeH&I 6oraTbre 11 'lacTO xopomo coxpaHHsmHeCll KOM­
rmeKc&r AHHOQKCT. B CTaT&e paccMnpKsaeTCll TaKcOHOMH'lecKoe co.n:epJKaHIIe ycTaHosneHII&rx AIIROQHCT. OHH 
pacupe.n:eJieHbl B 4 rpyiiiibi IIO TIIIIY apxeoiiKJill: AKHOQKCTbi C aiiKKaJibHb!M apxeOIIKJieM, .D:HHOLIHCTbi C KHTep­
KaJillpHbiM apxeoiiKJieM, AKHOQKCTbl C IIpeQKHrymtpHbiM apxeomUieM II AKHOQIICTbl CO CMeWaHHbiM TKIIOM ap­
xeOIII{Jlll. 0IIHCbiBaiOTCll 86 BH.O:OB, OTHOClilllHXCll K 42 pO.D:aM, MHOrHe K3 KOTOpbiX HMeiOT HCKJIIO'lHTeJlbHYIO 
6HOCTpaTHrpa!jnl'lecKyiO 1.\eHHOCTb. fiOKaJaHO KX reorpa!jiH'IecKoe K CTpaTKrpa!ji.K'lecKoe pacnpoCTpaHeHHe B 
:6onrapKK. POAbr CJie)J.yiOLLIKe: Adnatosphaeridiwn, Atopodinitun, Beludinium, Clllamydoplwrel/a, C/eistospftaeri­
dium, Compositosphaeridium, Dingodiniam, Ellipsoidictywn, Esc!Jarisp!Jaeridia, Kylindrocysta, Lagenadinium, 
Litlwdinia, Parvulodiniwn, Rigwuiella, Sentusidinium, Stephanelytron, Va/ensiella, Carpathodinium, G/o~di­
niwn, Kalyptea, Pareodinia, Tabulodinium gen. n., Aldorfia, Chytroeisphaeridia. Diaca11thum. Gong'y/odinlum, 
Gonyaulacysta, Heslertonia, Rhynchodiniposis, Scriniodiltium, Tubotuberella, Ctenidodinium, Dodekovia, Eodi­
nia, Korystocysta, Mendicodiniwn, Mosaicodinium gen. n., Nannoceratopsis, Polygoni[era, Sirmiodiniopsis, Sir­
miodinium, Wanaea . .[(OMHHHPYIOLLIHMK B COCTaBe KOMIIJieKCOB AKHOQKCT liBJill!OTCll BK)J,bl Ctenidodinium, Litho­
dinia, Gonyaulacysta H Pareodinia. OnKc&rsaroTCll cneAYIOlllKe HOBbie BHAbi: Tabalodiniwn senarium sp. n. H 
Pulygoni{era? aspera sp. n., OAHa HOBall KOM6KHaQKll- Mosaicodinium mosaicum comb. n., a TaKJKe Lithodinia 
sp. A H Utlzodinia sp. B. BscJJ,eH HOBbiH TepMKI!- , KHKJIHHaQIUI" - )J,Jlll onpc.n:eneHKll xapaKTepHoro Mop!jlo­
norK'IecKoro npKJHaKa BHJJ,Oil poJ.ta TubotJ,berella. 

Abstract. The Bathonian and Callovian sediments of North Bulgaria yielded rich and commoly well­
preserved dinocyst assemblages. The assemblages studied are derived from 70 boreholes and 2 outcrops. In 
the present paper the taxonomy of the Bathonian and Callovian dinocysts established is considered. Accor­
ding to the archeopyle type they are divided into 4 groups: dinocysts with apical archeopyle, dinocysts with 
intercalary archeopyle, dinocysts with precing,Jiar archeopyle and dinocysts with combination archeopyle. 
86 species belonging to 42 genera, a lot of them being of considerable biostratigraphic importance, are descri­
bed. The geographic distribution and stratigrapic range in Bulgaria of these species are presented. The genera 
identified are: Adnatosphaeridium, Atopodiniam. Belodinium, Chlwnydophorella, Cleistosphaeridium, Composito. 
sphaeridium, Dingodinium, £1/ipsoidictyum, Escharisplweridia, Kylindrocysta, Lagenadinium, Lithodinia, Parvu. 
lodinium, Rigaudella, Sentusidinium, Stephanelytron, Valensiella. Carpathodinium. Glomodinium, Kalyptea, Pa. 
reodinia. Tabulodinium gen. n., Aldorfia, Chytroeisphaeridia, Diacantham, Gong'ylodinium, Gonyau/acysta, Hes. 
/ertonia, Rhynchodiniopsis, Scriniodinium, Tubotuberellc:, Ctenidodinium, Dodekovia, Eodinia, Korystocysta, 
Mendicodinium, Mosaicodinium gen. n., Nannoceratopsis, Polygonifera. Sirmiodiniopsis, Sirmiodinium, Wanaea. 
Predominating in the composition of the dinocyst assemblages are the species of the genera Ctenidodinium 
Lithodinia. Gonyaulacysta and Pareodiltia. The following new species are described: Tabulodinium senarium sp' 
n. and Polygonifera? aspera sp. n., a new combination- Mosaicodinium mosaicum comb. n., and Lithodinia. 
sp. A and Lithodinia sp. B. In order some characteristic morphological feature in the species of the genus Tu­
botuberel/a to be de.termined, a new term- inclination has been introduction. 
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Introduction 

The Jurassic sediments of North Bulgaria are found in numerous boreholes referred to the 
se~rching of oil deposits. These sediment s proved to contain differing in abundance and 
state of preservation dinoflagellate cyst assmeblages. Being a subject of continous and syste­
matical research the dinocysts appeared to be one of the main fossil groups utilized in the 
development of the present views on the stratigraphy of the Jurassic System -in North Bul­
garia. Dinocysts have been found in 2 outcrops and 70 boreholes (fig. 1). The palynological­
stratigraphic results of these investigations have been published in a series of articles by 
Dodekova in CanyHoa et al. (1985), CanyHoB et al. (1986a), CanyHoB 
et al. (l986b), C a n y H o a, q y M a 'I e H K o (1987) . Sometimes, as is the case with 
the dolomites of the Drinovo Formation, the dinoflagellate cysts proved to be the only 
evidence for the dating the sediments (D o d e k o v a in H H K o JI o a a, C a n y -
H 0 B, 1985). 

The intensive palynological studies with stratigraphic purposes in view caused the delay 
in publishing the taxonomy of the Jurassic dinocy sts. The present work, where the Bathonian 
and Callovian taxa are included, is the fir st of four articles dealing with the Bulgarian Batho­
nian- Tithonian dinoflagellate cysts. In the second and third articles the taxonomy re spec-
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Fig. 1. Location of the studied boreholes and outcrops with Jurassic sediments 
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1- R-1 Simeonovo, 2 - R-1 Bjalo pole; 3- Town of Belogradcik, 4- R-9 Septemvrijci, 5- R-1 Haj­
redin, 6 - R-32 Selanovci, 7- R-3 Ciren, 8- R-12 Ciren, 9- R-10 Goljamo Pestene, 10 - R-7 Viirbica, 1 I - R-1 
Biirdarski geran, 12 - R-1 Dolni Diibnik, /3- R-2 Agatovo, 14 - R-4 Devetaki , 15 - R-5 Devetaki, 16-
R-2 Grivica, 17 - R-1 Triistenik, 18- R-3 Brest, 19 - R-2 Diibovan, 20 - R-1 Slavjanovo, 21 - R-1 
Resen, 22- R-2hg Obedinenie, 23- R-1 Jantra, 24- R-1 Capaevo, 25- R-2 Vodica, 26 - R~2 Medo­
vina, 27- S-30 Kardam, 28 - S-1 Razgrad, 29- R-3 Brjag, 30 - R-4 Vasil Levski, 3/ - S-1 I Hitrino, 
32- S-33 Esenica, 33- R-1 Ceresovo, 34 - R-2 Preslavci, 35- Eastern Stara Planina Mountain, BaJa-
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tively of the Oxfordian- Kimmeridgian and Tithonian dinocysts will be given. In the fourth 
article the biostratigraphic results in the chronostratigraphic interval under consideration 
will be summarized. 

Taking into account the formal cla ssification , which is being applied when describing 
fossil dinocysts, in the present work no supra-generic categories have been used. I agree 
with S t o v e r & E v i t t (1978, p. 8), that more of the supra-generic categories pro­
posed are speculative and do not contribute for the formal classification to be brought clo­
ser to the biological cla ssification of modern dinoflagellates. Accepted here is the sugge­
sted by them pragmatic ordering of taxa according to the archeopyle types- apical, inter­
calary, precingular and combination. 

The terminology u sed by me when desc ribing and figuring the species is partially comp­
lied with the one suggested byE vi t t eta!. (1977). In accordance with Norris (1978, 
p. 302, 303) and Sa r jean t (1982b) 1 believe that some of the prefixes and sufixes in­
troduced are unnece ssa rily making the text for ha rd reading and the words for hard pro­
nouncing. The experience and knowledge accumulated in dealing with fossil finds are ex­
cluding the pos si bility that a palynologi st would consider the fossil dinocyst s to be living 
thecae . In parallel with the above I do use here the form and symbols of K of o i d (1909), 
elaborated and made precise by Evitt et al. (1977, p. 3), regarding the plate designation 
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ban Dere River, 36- R-1 Komunari, 37- S-21 Kalugerica, 38- S -31 Esenica, 39- S-24 Nikola Koz­
levo, 40- R-16h Orljak, 41- R-9 Bozvelij sko, 42 - R-1 Hrabrovo, 43- R-5 Tutrakanci, 44 - R-4 
Mirovo, 45 - R-8 Sultanci, 46 - R-6 Sultanci, 47- R-7 Sultanci, 48 - R-11 Zitnica, 49 - R-IO Padina, 
50 - R-3 Junak, 5 / - R-1 Junak , 52- R-4 Junak. 53 - R-14 Grozdjovo, 54 - S-32 Dolina, 55 - S-12, 
Gornjak , 56 - S-9 Kardam , 57 - S-10 Cernookovo, 58 - R-88 Caritino, 59- R-87 Gurkovo, 60- R-
67 Makedonka, 6/ - R-57 Makedonka, 62- R-52 Vranino, 63 - R-55 Konare, 64- R-53 Belgun, 65 -
R-54 Gurkovo, 66 - R-109 Vranino, 67 - R-140A Makedonka, 68 - R-121 Gorun, 69- R-3 Tjulenovo, 
70- R-1 Tjulenovo, 71- R-7 Nonevo, 72- R-1 Vaklino 
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of the tabulation and the tabulation formula, with which the palynological practice is con­
nected for many years. 

The taxa established, which I consider, are here not described in detail. In cases when 
my opinion differs from the one published by other palynologist s, or there are debatable 
concepts concerning particular taxon in the literature, under the heading of "Comments" 
my own viewpoint is expressed. 

When determining the stratigraphic range of the species I was sometimes lacking proper 
comparative biostratigraphic data, since finds of orthofossils in the boreholes are extre­
mely scarce. All ammonite taxa (C a rr y H o B et al., 1985 ; C a rr y H o Bet al., 1986a, 1986b; 
C a n y H o B, l.J y M a " e H K o, 1987), found at the same or near the depth where dino­
cyst species were derived from , are noted under the heading of '"Occurrence". The speci­
fied stratigraphic range of the lithostratigraphic unit including the dinoflagellate cysts is 
taken into account. The comprehen sive European palynological literature, where the st ra­
tigraphic ranges of the dinocyst taxa are compared with the corresponding ammonite zone s, 
has also been u sed . 

Since the development of part of the taxa de sc ribed ha s continued after the Callovian 
age, under a relevant heading all the available data for their occurrence are given. In the 
next publications such taxa are not going to be considered. Some of them are figured on the 
photoplates for being more suitable when illustrating the species in compari son with the 
Bathonian and Callovian specimens. 

Refigured here are some of the type specimens of Bathonian dinocy st species publi shed 
by D o d e k o v a (1975). 

All specimens illustrated are being kept in the collection s of the Geological In stitute, 
Bulgarian Academy of Sciences . 

Taxonomy 

Dinocyst.i; with apical archeoplyle 

Genu s Adnatosphaeridium W i I I i a m s & D o w n i e, 1966 

Type species (by original de signat ion): Adnatosphaeridium villatwn W iII i am s 
& Downie, 1966. 

Adnatosphaeridum caulleryi (De f Ian d r e, ·1938b) 
W i I I i a m s & D o w n i e, 1969 

Pl. I, fig. I 

T y p e. Holotype illustrated by D e f I a n d r e (1938b, pl. I 0, fig. 2, 3). 
Com m en t s. The type material of thi s species need s to be restudied, since it is bear­

ring features characteristic for th e genus Systematophora K I e m c n t, 1960 emend. 
B r e n n e r, 1988. Similar observations are reported by B e r g e r (1986, p. 336). 

0 c cur r en c e. Boreholes: R-1 Zitnica (depth 1995.5- 1998 m. Late Bathon ian , Esenica Formation): 
R-9 Bozvelij sko (depth 2442.8 m, Late Bathonian, Polaten Formation): R-1 Junak (depth 1745.5 m, Early Cal­
lovian , Polaten Formation); R-3 Junak (depth 1792.1 m, Middl e Callovian, S Jltanci Formation: 1792.2 m, FarlY 
Callovian , Macrocep/wlites sp. indet., Esenica- Polaten Formation) ; R-7 Sultanci (depth 1924.5 m, Late Ba­
thonian , Esenica Formation); R-1 Hrabrovo (dept h 1974.5 m, Late Callovian , 1977.2 m, Middle Callovian, 
Sultanci Formation): S-11 Hitrino (depth 890 m, Early Callovian, Drinovo Formation) ; S-21 Kalugerica (depth 
881 m, Early Oxfordian, L:ernookovo Formation) ; R-4 Mirovo (dept h 1293 m, Kimmeridgian, Tiea Formation); 
R-1 Tjulenovo (depth 1010 m, Late Bathonian, Dobric Formation); R-109 Yranino (depth 1265 .7 m, Late Kim­
meridgian - Early Tithonian, Cernookovo Formation) . 

Genu s Atopodinium D rug g, 1978 

T y p e s p e c i e s (by original de sign ation): A topodinium pros tatum D r u g g, 1978. 
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Atopodinium prostatum D r u g g , 1978 

Pl. II, fig . 8 

Type. Holotype illustrated by Drug g (1978, pl. 1, fig. I). 
C o m m e n t s. The Bulgarian specimens have 4 antapical Jobes. The cingulum is 

divided into narrow rectangular plates though their exact number is not identified yet. The 
presence of posterior intercalary plate (lp), a triangular plate on the hypocyst (I" or 2"), 
a posterior sulcal plate (lp), as well as some more complicated structure of the apex is admit· 
ted. The tabulation is ve ry poorly marked and hardly identifiable. 

0 c c u r r e n c e. Boreholes: R-1 Biirdarski geran (depth 3185 m, Yerenica Member of the Bov Forma­
tion); R-14 Grozdjovo (depth 2679 m, Late Bathonian- Early Callovian, Polaten Formation); S-1 Razgrad 
(depth 949.4 m, Esenica Formation, Early Callovian); R-3 Junak (depth 1792.2 m, Early Callovian, Macroce­
phalites sp. indet., Esenica - Polaten Formation); R-9 Bozvelijsko (depth 2437 m, Middle Callovian, Sultanci 
Formation; depth 2444 m, Late Bathonian, Polaten Formation); S-1 I Hitrino (depth 890 m, Early Callovian, 
Drinovo Formation); R-3 Brjag (depth 1280 m, Late Bathonian - Early Callovian, Polaten? Formation); 
R-1 Tjulenovo (depth 101 7.4 m, Late Bathonian, Dobric Formation); R-109 Yranino (depth 1315.5 m, Late Ba­
thonian, Dobric Formation); R-67 Makedonka (depth 1375.7 m, Late Bathonian, Dobric Formation); S-10 Cer­
nookovo (depth 944.6-949 m, Late Bathonian, Dobric Formation). 

Genus Be/odinium C o o k s o n & E i se n a c k, I960b 

T y p e s p e c i e s (by original de signation): Belodinium discu/um Co o k s on & E i­
s e n a c k, 1960b. 

Be/odinium asaphum D r u g g, 1978 

Pl. r, fig. 7 

T y p e. Holotype illustrated by D r u g g (1978, pl. 2, fig. 8). 
C o m m e n t s. The specimen figured has its operculum half-opened with short, in­

clined ventrally apical horn. The sutural ridge-like crests and the periphragm of the anta­
pical pericoel have different in size perforations. 

0 c cur r en c e. Boreholes: R-3 Ciren (depth 1292.5-1293 .5 m, Late Callovian, Javorec Formation); 
R-3 Junak (depth I 785.3 m, Late Callovian- Early Oxfordian, Provadija Formation); R-7 Sultanci (depth 
1895 m, Late Callovian, Sultanci Formation); R-8 Sultanci (depth 1964 m, Early Oxfordian, Provadija Forma­
tion) ; S-t40A Makedonka (depth 1314.8 m, Late Callovian, Provadija Formation); R-9 Kardam (depth 877.5-
878 m, Early Oxfordian, Cernookovo Formation); S-31 Esenica (depth 752.8 m, Early Oxfordian; depth 756.6 m, 
Late Callovian, Cernookovo Formation); S-32 Dolina (depth 743 m, Early Oxfordian, Creniceras cf. renggeri 
(O p p e I, 1863), C. renggeri Zone, Cernookovo Formation) 

Be/odinium obso/etum D ode k ov a, 1975 

Pl. X, fig. I 

T y p e. Holotype illustrated by D o d e k o v a (1975, pl. 4, figs 1-4). 
Co m m e n t s. S t o v e r & He I b y (1987, p. 277) transferred B. obso/etum to the 

genu s Clatlzroctenocystis W i g g i n s, 1972, which is here rejected. Genus Clathrocteno­
cystis is a proximate cyst, in which the two wall layers are clo sely stuck to one another. 
There is small pericoel at the apical horn and the antapex. In fact , the epicyst pericoel of the 
Bulgarian species ha s its ba se larger versus the one of the type species B. disculum. It is 
also hard to be identified whether the granules on the endocyst, marked by D o d e k o v a 
(1975, p. 24), a re penitabular like those of the type species. All the Bulgarian specimens are 
quite vague and difficult to be studied. At the same time, the new Australian species B. ne­
reidis S t e v e n s & H e I b y, 198 7 (p. 166) has, too , scarcely discernible penitabular 
ornamentation and va rying relationships between its endocyst, cingulum and antapical 
pericoel. So far, I keep up B. obsoletum referred to the genus Belodinium until some addi­
tional morphological data are found. 
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0 c c u r r e n c e. Boreholes: R-9 Septemvrijci (depth 3686 m, Early Callovian, Verenica Member of the 
Bov Formation); R-14 Grozdjovo (depth 2679 m, Late Bathonian- Early Callovian, Polaten Formation); 
R-1 Junak (depth 1746.5 m, Late Bathonian, Polaten Formation); R-3 J unak (depth 1792.2 m, Early Callovian , 
Macrocephalites sp. indet., Esenica- Polaten Formation); R-1 Tjulenovo (depth 1010, Late Bathonian, Doh­
ric Formation); R-67 Makedonka (depth 1375.7 m, Late -Bathonian, Dobric Formation) and the boreholes 
studied by Dod e k ova (1975, p. 24). 

Genus Ch/amydophorel/a Co o k s o n & E i s e n a c k, 1958 

T y p e s p e c i e s (by original designation) : Ch/amydophorella nyei C o o k s o n & 
E i s e n a c k, 1958. 

Chlamydophore/la raritubu/ae D ode k o v a, 1975 

Pl. X, fig. /6 

T y p e. Holotype illustrated by D o d e k o v a (1975, pl. 6, fig s 13, 14). 

0 c c ur r en c e. Boreholes: R-1 Biirdarski geran (depth 3188 m, Middle Callovian, Verenica Member 
of the Bov Formation); R-9 Septemvrijci (depth 3686 m, Early Callovian , Verenica Member of the Bov For­
mation); S-1 Razgrad (depth 949.4 m, Early Callovian, Esenica Formation); R-3 Junak (depth 1792.2 m, Early 
Callovian, Macrocepha/ites sp. indet., Esenica- Polaten Formation); S-31 Esenica (depth 756.5 m, Late Cal­
lovian, Cernookovo Formation); S-1 0 Cernookovo (depth 944.6-954 m, Late Bathonian, Dobric Formation). 

Chlamydophorel/a sp. SA S me I r or, 1988a 

Pl. I, figs 10. 11 
1988a. Chlamydophorella sp. SA S m e I r o r, 1988a; p. 285. pl. 2. Fig. 12; pl. 4, fig. 6. 
1988b. Chlamydoplwrel/a ectotabulata S mel r or; Fig. JOB (nomen nudum). 

Com men t s. S me I r or (1988a) has figured Chlamydophorella sp. SA gtvmg 
its dimensions and stratigraphic range. The same year S me I r o r (1988b) figures the 
same species as Chlamydophorella ectotabulata S m e I r o r citing the previous publication. 
Type, diagnosis and de scription are not given so, according to CBN C. ectotabulata is nomen 
nudum. The Bulgarian Late Bathonian and Early Callovian dinocyst assemblages are abun­
dant of specimens of thi s species. 

0 c cur r en c e. Boreholes: R-1 Junak (depth 1746.5-1753 m, Late Bathon ian, Polaten Formation); 
R-3 Junak (depth 1792.2 m, Early Callovian, Macrocephalites sp. indet., Esencica- Polaten Formation); R-7 
Sultanci (depth 1920-1924.5 m, Late Bathonian, Esenica Formation); R-1 Hrabrovo (depth 1977.2 m, Middle 
Callovian, Sultanci Formation); R-109 Vranino (depth 1315.5-1319 m, Late Bathonian, Dobric Formation; 
depth 1319-1323 m, Late Bathonian, Esenica Formation); R-67 Makedonka (depth 1375.7 m, Late Bathonian, 
Dobric Formation); R-88 Caricino (depth 1276 m, Late Bathonian, Dobric Formation). 

Genus C/eistosphaeridium D a v e y et al., 1966 

T y p e s p e c i e s (by original de signation): C/eistosphaeridium di1•ersispinosum D a v e y 
et al., 1966. 

Cleistosp!Uleridium polytrichum (V a I en s i, 1947) Davey et al., 1969 

Pl. II, fig. 3 

T y p e. Holotype illu st rated by V a I e n s i (1947, p. 818, text-fig. 4). 
0 c c ur r e n c e. Boreholes: R-1 Junak (depth 1744 m, Middle Callovian, Sultanci Formation); R-3 

Junak (depth f792.1 m, Middle Callovian, Sultanci Formation; depth 1792.2 m, Early Callovian, Macroceplwlites 
sp.indet., Esenica-Polaten Formation); R-8 Sultanci (depth 1964 m, Early Oxfordian , Provadija Formation); R-1 
Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Formation); R-9 Kardam (depth 877.5 m, Early Oxfor­
dian, Cernookovo Formation); S-31 Esenica (depth 756.5 m, Late Callovian, Cemookovo Formation); S-33 
Esenica (depth 756.5 m, Early Oxfordian, Cemookovo Formation); R-5 Tutrakanci (dept h 1765 m, Early Ox­
fordian, Provadija Formation); R-1 Tjulenovo (depth 1017.4 m, Late Bathonian , Dobric Formation) and the 
boreholes studied by D ode k ova (1971; 1975). 
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Cleistosphaeridium trihuliferum (S a r j e a n t, 1962a) D a v e y et al., 1969 

Pl. U, fig . 4 

T y p e. Holotype illustrated by S a r j e an t (1962a, pl. 70, fig. 4). 

0 c cur r en c e. Boreholes: S-31 Esenica (depth 756.5 m, Late Callovian, Cernookovo Formation); 
S-21 Ka1ugerica (depth 895.5 m, Callovian, Cernookovo Formation); R-l Tjulenovo (dej?th 1017.4 m, Late Batho. 
nian, Dobric Formation) ; R-109 Yranino (depth 1291.6-1293.8 m, Late Oxfordian, Cernookovo Formation). 

Cleistosphaeridimn varispinosum (S a r j e a n t , 1959) W o o I I a m & R i d i n g, 1983 

Pl. n, fig. 6 

Type. Holotype illustrated by Sa r jean t (1959, pl. 13, fig. 7). 
0 c >:- u r r e n c e. Abundant in borehole R-l Tjulenovo (depth I 017.4 m, Late Bathonian, Dobric For­

mation) . 

Genus Compositosphaeridium D o d e k o v a, 1974 

T y p e s p e c i e s (by original designation): Hystrichosphaeridium costatum D a v e y & 
W iII i am s, 1966. This species is a junior subjective synonym of Hystrichosphaeridium 
polonicum Go r k a, 1965 . 

. In accordance with Article 7.2 of CBN, which states : "A nomenclatural type (typus) 
is that element to whic.h the name of a taxon is permanently attached, whether as a correct 
name or as a synonym. The nomenclatural type is not nece ssari ly the most typical or rep­
resentative element of a taxon", the name of the type species has to be preserved according 
to the original designation regardles s of it being a subjective junior synonym of H. polonicum. 

After Article 70 of ICBN, when a type species is junior subjective synonym it can be 
replaced by the senior subjective synonym, by following a deci sion of the International 
Commission on Zoological Nomenclature based on a' proposal of some revising author. 

The designation of Compositosphaeridium bulgaricum E r k m e n & S a r j e a n t, 
1980 as a type species of the genus Compositosphoeridium is failing to meet the requirement s 
of both the codes for the designation of type species is to be .a single nomenclature act. 

C o m m e n t s. Genus Compositosphaeridium was originally erected by D o d e k o v a 
_(L974) on the basis of Bulgarian Late Bathonian- Early Callovian dinocyst s, referred 
here to be conspecific with Hystrichosphaeridium costatum D a v e y & W i I I i a m s, 1966, 
the latter being designated by me as type species of the new genus. An year earlier G o r k a 
(1965, p. 306, pl. 3, figs 5,6) has described a new species Hystrichosphaeridium polonicum, 
morphologically identical with H. costatum. When introducing the new genus I was aware 
of .the great resemblance between the two species "polonicum" and "costatum", I knew about 
the-emendation of Be j u (1971 , p. 292) who has stated that H . costatum is a junior sub­
jective synonym of H. po/onicum, bu ti was misled by the determination of the species C. cos­
tatum made by G o r k a (1970, p. 489), who without comparing the latter with the pro­
posed by herself H. po/onicum, has incorrectly assigned it to the genus Cordosphaeridium. 

Later on E r k m en & Sa r jean t (1980, p. 67) referred H. polonicum to the genus 
Compositosphaeridium , considering it to be a senior synonym of H. costatum. As type spe­
cies of the genus Compositosphaeridium, .E r k m en & Sa r j e ant (1980, p. 66) have 
set up new species C. bu/garicum based on the Bulgarian specimens and the description of 
C. costatum made by Dod e k ova (1974, p. 26). Sa r jean t (1978, p. 27) and E r k­
m en & S a r j e a n t have pointed out some differences in the morphoJo·gy of both spe­
cies- "bulgaricum" and " po/onicum", which do not sound conclusive. 

Compositosphaeridium po/onicum (G o r k a, 1965) E r k m e n & S a r j e ll n t, 1980 

Pl. III, fig s 6, 9, 1 I 
1980. Compositospharidium polonicum; E r k men & Sa r jea n t, p. 67, pl. 8, fig. 13, cum. syn. 
l980. Composito splweriditmz bulgaricum; E r k m e n & S a r j e a n t, p. 66. 
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1983. Compositosphaeridium polonicum; W' o o II am & Ridin g, pl. 5, fig. 2. 
1984. Compositosphearidium polonicum; R i d i n g, pl. I, fig. 13 . 
1987. Composirosplraeridium polonicum; Riding, fig. 9 /8. 

T ype. Holotype illustrated by Gorka (1965, pi 3, fig. 5) 

C o m m e n t s. Numerous specimens of C. po/onicum have been recorded in the con­
tinuous succession of dinoflagellate assemblages from the Late Bathoni an to the Early Kim­
meridgian. Within this stratigraphic range all the forms have their morphology identical, 
but their view depend s on the state of preservation of the fossil material. The septae and 
trabeculae described by me are inconstant, hard to be identified and can be observed in 
well-preserved specimens, and under high microscopic magnification. Generally, the longer 
spines in the distal end of the processes, that are being mentioned by all the authors, are 
in the majority of cases remnants from torn trabeculae. Th e pointed by me 12 compound 
tubes of the polytubular processe s are observed in rare, extreme specimens. Normally, the 
components together with the mentioned monotubes and bitubes of the sulcus and the po­
sterior intercalary processes are va rying in number from 2 to 5-8. In the type material of 
C. polonicum G o r k a (1965, pl. 3, fig. 6), in the proximal end of the central process one 
can see4-5 composite tubes positioned just on one side of the process. The orientation of 
the cysts has a strong bearing when the differences in the cross-sections of the processes 
are to be assessed. Depending on the plate dimen sions in proximate cysts, narrower pro­
cesses are predominating ventrally and larger ones - dorsally (D ode k ova, 1974, 
p. 27). When de scribing the Oxfordian form~ of H. salpingophorum De f Ian d r e (1938, 
p. 34) has mentioned the variations in diameter of the processes in one and the same specimen, 
as well as between different specimens. The variations in the dimen sions of the processes 
noted by E r k m e n & S a r j e a n t are not real as can be seen from the following com­
parisons (in )lm): di ameter of the central body - D e f I a n d r e (1938) up to 50; G o r­
ka (1965) 20.88-34.18; Devey&Williams (1966) 47 ; Dodekov a (1974) 42-
55 ; E r k m e n & S a r j e a n t (1980) 35-54; length of processes - D e f I a n d r e 
(1938) up to 25 ; Gor ka (1965) 13.92-19.24; Dav ey& William s (1966) 19-28 ; 
Dodekova (1974) 17-23; Erkmen&Sarjeant (1980) 12-28; Gork a (1970) 
respectively- 37.5-50 and 17.5-22.5. Sa r jean t (1978, p. 27) has pointed the following 
features to be essential when distinguishing C. polonicum from C. bulgaricum: (a) polygonal 
cross-section of the polytubes in the latter. In most of the reference s, included by E r k­
m e n & S a r j e a n t (1980, p. 67) in the synonymy of C. polonicum, the specimens illu­
strated have the same cross-section (De f Ian d r e, 1938, pl. 10, figs 1-3 ; K I em en t, 
1960, pl. 7, figs 3-5, text-fig. 31 ; G o r k a, 1965, pl. 3, figs 5, 6; 1970, pl. 5, fig. I , pl. 6, 
fig. 7; Dave y & W iII i am s, 1966, pl. 10, fig. 4; B ej u, 1971, pl. 5, fig. 3 and E r­
k m e n & S a r j e ant, 1980, pl. 8, fig. 13); (b) the cingular processes of C. bulgaricum 
are variable. The identification of variations in the cingular processes depends on the pro­
per orientation of the specimen and the state of preservation of the fossil material. A deeply 
branched cingular process is mentioned by D a v e y & W i I I i a m s (1966, p. 63). Si­
milar processes can be seen on D e f I a n d r e's (1938, pl. I 0, figs 2, 3) microphotographs 
and partly in W o o I I a m & R i d i n g (1983, pl. 5, fig. 2); Presence of septae, uniting 
adjacent processes in C. bulgaricum. Describing the septae D o d e k o v a has noted: "Upon 
the ribs septae of different height develop .. . The septae are very fine and may remain un­
noticed under the microscope by small augmentation. In some individuals well-developed 
septae a re lacking, even the ribs upon the processes can be confined in their proximal end." 

Finally, E r k men & Sa r jean t have noticed: "It should be noted that L. Do­
de k ova herself recognized thi s difference, since she did not include the forms she des­
cribed in J 967 into the synonyrlly of Compositosphaeridium" . J admit that they had in mind 
the synonymy of C. costatum, which D o d e k o v a (1974, p. 26) has accepted in full from 
S a r j e an t (1972, p. 44, 45) "cum. syn." and where the latter has included the determi­
ned by D ode k ova (1967, P ; 22, 23, pl. 3, figs. 4, 5) Hystrichosphaeridium salpingo­
phorum D e f I a n d r e, 1938. 
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Due to all stated above C. bulgaricum proved to be a junior subjective synonym of C. 
po/onicum. If both species are to be preserved they will represent completely stratigraphic 
lax a. 

0 c cur r en c c. Boreholes: R-5 Devetaki (depth 2951-2955.5 m, Middle Callovian, Verenica Member 
of the Bov Formation); R-9 Septemvrijci (depth 3686 m, Earl y Callovian, Verenica Member of the Bov Forma­
tion); R-32 Selanovci (depth 3026.9 m, Early Callovian, Macrocephalites sp. indet., Verenica Member of the 
Bov Formation); R-14 Grozdjovo (depth 2659 m, Late Callovian, Provadija Formation); S-1 Razgrad (depth 
919.4-943 m, Oxfordian - Kimmeridgian, Drinovo Formation); R-1 Junak (depth 1739 m, Late Callovian, 
Provadija Formation); Middle Callovian, Sultanci Formation ; depth 1745.5-1746.5 m, Late Batho­
nian- Early Callovian, Po1aten Formation; depth 1748-1750 m, Late Bathonian, Polaten Forma­
tion); R-3 Junak (depth 1785.3 m, Late Callovian- Early Oxfordian, Provadija Formation ; depth 
1791.2 m, Late Calovian- Oxfordian, Lacunosella cf. aroloca (O p p e I, 1865), L. aroloca Zone, 
Sultanci Formation ; depth 1792.1 m, Middle Callovian, Sultanci Formation: depth 1792.2 m, Early 
Callovian, Macrocephalites sp. indet., Esenica- Polaten Formation; depth 1795.5-1801.5 m, Late Ba­
thonian, Esenica- Polaten Formation); R-4 Junak (depth 1789 m, Callovian, at depth 1790.5 m, Hecti­
coceras ( Lunuloceras) cf. pseudopunctatrmr (L a h u s en, 1883), Sultanci Formation); R-7 Sultanci (depth 
1896 m, Middle Callovian, Sultanci Formation); R-9 Bozvel ijsko (depth 24H m, Middle - Late Callovian, 
Sultanci Formation); R-11 Zitnica (depth 1998 m, Late Bathonian- Early Callovian, Esenica Formation); 
R-1 Hrabrovo (depth 1974.5 m. Late Callovian; depth 1977.2 m. Middle Callovian. Sul!anci Formation): S-9 
Kardam (depth 872.2-879 m, Early Oxfordian, Cernookovo Formation); S-31 Esenica (depth 753.6 m, Early 
Oxfordian; depth 756.5 m, Late Callovian, Cemookovo Formation) ; S-21 Kalugerica (depth 881-889 m, Early 
Oxfordian, Cernookovo Formation); R-5 Tutrakanci (depth 1765 m, Early Oxfordian, Provadija Formation); 
R-3 Brjag (depth 1278 m, Middle Callovian, Cernookovo Formation); S-24 Nikola Kozlevo (depth 659-670.8 m, 
Early Kimmeridgian, Cernookovo Formation); S-30 Kardam (depth 1104 m, Early Kimmeridgian; depth 1115 m, 
Oxfordian , Drinovo Formation) ; R-3 Tjulenovo (depth 963.4 m, Late Callovian, Cemookovo Formation); 
R-1 Tjulenovo (depth 1008-1010 m, Late Bathonian, Dobric Formation); R-109 Vranino (depth 1298-1303 m, 
Early Oxfordian, Neocampilites ( Neocampilites) cf. helveticus (] e anne t. 1951), Provadija Formation ; depth 
1311-1315 m, Late Bathonian - Early Callovian, Dobric Formation); R-67 Makedonka (depth 1375 m, Late 
Bathonian, Dobri c Formation) and the boreholes published by D o d e k o v a {1967; 1975). 

Genus Dingodinium Cookson & E i sen a c k, 1958 

T y p e s p e c i e s (by original designation): Dingodinium jurassicum C o o k s o n & 
E i s e n a c k, 1958. 

Dingodinium minutum D o d e k o v a, 1975 

Pl. VU. figs 9-11 

T y p e. Holotype illustrated by D ode k ova (1975, pl. 5, figs 13-15). 
There is a misprint in the description of the specie~. The tabulation formula shou ld 

be read: ?4 ', ?a, 6", 5'", lp, 1 "".Sa r jean t (1978, p . 33) corrected the misprinted for­
mula as follows: ?4', ?2a, 6", 5' ", 1 p, I "". Since it is noticed that all specimens of the type 
collection are with apical archeopyle, the inclusion of two superior intercalary plates appears 
to be inconsequent. The superior intercalary plates a re pointed by Fens om e (1979, 
p. 54) to be one of the differences distinguishing D. minutum from Ambonosphaera callo­
viana Fen s om e, 1979. Both species bear strong rese mblance in their general shape, 
ornamentation of the two layers, archeopyle type and dimension s. The former. however, is 
markedly asymmetrically cavate with higly developed ventro-antapical pericoel, with dor­
sally closely appressed endophragm and periphragm, and sometimes linearly ordered 
ornaments upon the two endophragm. The latte r features are characteristic for the genus 
Dingodinium, as noted in the modern revisions of this genus made by Stover & He 1 by 
(1987, pp. 281, 282). They mention the genus to be laterally flattened, something which ha s 
hitherto not been observed in D. minutum. 

0 c cur r en c e. Boreholes: R-14 Grozdjovo (depth 2659 m, Late Callovian, Provadija Formation); 
S-1 Razgrad (949.4 m, Early Callovian, Esenica Formation); R-1 Junak (depth 1739 m, Late Callovian, at depth 
1739.8 m, Hecticoceras ( Jeanneticeras) cf. pleurospanium (P a r o n a & B o n a r e I I i, 1985) is found, Pro­
vadija Formation; depth 1745.5 m, Late Bathonian - Early Callovian, Polaten Formation); R-3 Junak (depth 
1792.2 m, Early Callovian, Macrocephu!ites sp. indet., Esenica- Polaten Formation); R-7 Sultanci (depth 
1895 m, Late Callovian, Sultanci Formation); R-9 Bozvelijsko (depth 2437 m, Middle- Late Callovian, Sul­
tanci Formation); R-1 Hrabrovo (depth 1977.2 m. Middle Callovian, Sultanci Formation); S-9 Kardam (depth 
877.5 m, Early Oxfordian, Cernookovo FormJ.tion); S-33 E~enica (depth 744.3 m, Oxfordian- Kimm~rid-
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gian, Cemookovo Formation); S-21 Kalugerica (depth 884.4 m, Early Oxfordian , Cernookovo Formation; 
depth 891.5 m, Middle Callovian , Cernookovo Formation); R-1 Tjulenovo (depth 1010-1017.4 m, Late Bathoni­
an, Dobric Formation); R-109 Yranino (depth 1311-1315.5 m, Late Bathonian- Early Callovian, Dobric For­
;nation) and the boreholes published by D ode k o v a (1975). 

Dingodinium harsve/dtii H e r n g r e e n et al. , 1984 

Pl. I, figs 8, 9 

Type. Holotypc illustrated by H e r n g r c e n et al. (1984, pl. I, I, figs. 4, 5). 
C om m en t s. The Bulgarian specimens coincide with the type material in their 

dimensions, general shape, lack of di st inct tabulation , except for the cingulum and the ar­
cheopyle, but differ in having better formed granulate ornaments on the endophragm. 

0 c cur r en c e. Boreholes: R-3 Ciren (depth 1292-1293 .5 m, Middle- Late Callovian, Javorec For­
mation); R-1 Biirdarski geran (depth 3188 m, Middle Callovian, Yerenica Member of the Bov Formation); R-7 
Sultanci (depth 1895 m, Late Callovian, Sultanci Formation); R-1 Hrabrovo (depth 1977.2 m, Middle Callovian 
Sultanci Formation). 

Genus Ellipsodictyum K I e m e n t, 1960 

Type species (by original desingation) : Ellipsoidictyum cinctum K I e m e n t 1960 

Ellipsoidictyum cinctum K I e m e n t, 1960 

Pl. I, fig. 17 

T y p e. Holotype illustrated by K I e m e n t (I 960, pl. 6, figs 15, 16). 

0 c cur r e n c e. Boreholes: R-14 Grozdjovo (depth 2679 m, Late Bathonian- Early Callovian, Pola­
ten Formation); S-1 Razgrad (depth 949.4 m, Early Callovian, Esenica Formation); R-1 Junak (depth 1745.5 m­
Late Bathonian - Early Callovian; depth 1753 m, Late Bathonian, Po Iaten Formation); R-3 Junak (depth, 
1792.2 m, Early Callovian, Macrocephalites sp. indet., Esenica- Polaten Formation); R-6 Sultanci (depth 
1960 m, Late Bathonian, Esenica - Polaten Formation); R-1 Hrabrovo (depth 1977.2 m, Middle Callovian, 
Sultanci Formation); R-9 Kardam (depth 8775 m, Early Oxfordian, Cernookovo Formation); S-31 Esenica 
(depth 752.8. m, Early Oxfordian, Cernookovo Formation); S-33 Esenica (depth 744.3-756 m, Early Oxfor­
dian - Kimmeridgian, Cernookovo Formation); S-11 Hitrino (depth 892.9 m, Callovian, Drinovo Formation); 
S-21 Kalugerica (depth 884.4-891 m, Middle Callovian - Early Oxfordian, Cernookovo Formation); R-5 Tutra­
kanci (depth 1765 m, Early Oxfordian, Provadija Formation); R-3 Brjag (depth 1280 m, Late Bathonian - Early 
Callovian, ?Po!aten Formation); S-30 Kardam (depth 1 111 .3-1114.9 m, Oxfordian, Drinovo Formation); R-1 
Tjulenovo (depth 1 117.4 m, Late Bathonian, Dobric Formation). 

El/ipsoidictyum cinctum "Form A" Go c h t , 1970 

Pl. I, fig. 3 

0 c c u r r en c e. Borehole: R-6 Sultanci (depth 1960 m, Late Bathonian, Ecenica- Polaten Formation). 

Ellipsoidictyum gochtii F e n s o m e, 1979 

Pl. I, figs 14, 15 

Type. Holotype illustrated by Fens om e (1979, pl. 2, figs 8, 9, II , 12; text-fig. 8). 

0 c cur r en c e. Boreholes: R-1 Junak (depth 1745 .5 m, Late Bathonian - Early Callovian, Polaten 
Formation); R-1 Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Formation) 

Ellipsoidictyum reticulatum (V a I e n s i, 1953) L e n t i n & W i I I i a m s, 1977b 

Pl. I, figs 4. 5 

T y p e. Holotype illustrated by V a I e n s i (1953, pl. 2, figs 4, 5; pl. XIII , fig. 6). 

0 c cur r en c e. Boreholes: S-12 Gornjak (depth 852.2 m, ?Early Callovian, Dobri c Formation); S-10 
Cernookovo (depth 944.6-949 m, Late Bathonian, Dobric Formation). 
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Genus Escharisphaeridia E r k m e n & S a r j e a n t, 1980 

T y p e s p e c i e s (by original designation): Chytroeisphaeridia pococki S a r j e ant, 
1968. 

Escharisphaeridia pococki (S a r j e a n t, 1968) E r k m e n & S a r j e a n t , 1980 

Pl. II, fig . 9 

T y p e. Holotype illustrated by S a r j e a 11 t (1968, pl. 3, fig. 9). 

0 c cur r en c c. Boreholes: R-1 Bardarski ge ran (depth 3188 m, Middle Callovian, Yercnica Member 
of the Bov Formation); S-1 Razgrad (depth 949.4 m, Early Callovian, Esenica Formation); R-3 Junak (depth 
1792.2 m, Early Callovian, Macrocephalites sp. indct., Esenica - Polatcn Formation); R-3 Tjulenovo (depth 
953-954.4 m, Oxfordian, Cernookovo Formation); S-32 Dolina (depth 743 111, Early Oxfordian, C:ernookovo 
Formation); S-12 Gornjak (depth 852.2 m, ?Early Callovian, Dobrii: Formation); R-1 Hrabrovo (depth 1977.2 m, 
Middle Callovian, Sultanci Formation). 

Genu s Ky/indrocysta F en to 11 , Neves & Pie I, 1980 

T y p e s p e c i e s (by original de signation): Kylindrocysta spinosa F e n t o n, N e v e s& 
Pie I, 1980 

Ky/indrocysta spinosa F c n t o n, N e v e s & P i e I, 1980 

Pl. II, fig. 7 

Type. Holotype illustrated by Fenton, Ne ves & Pie I (1980, pl. 14, fig. 13). 
0 c c u r r e n c c. Boreholes: R-1 6h Orljak (depth 779-784 m, Middle Bat honian, Esenica Formation); 

R-12 Preslavci (depth 1032-1034 m, Middle Bathonian, Esenica Formation); R-1 Ceresovo (depth 1128.8-1130 m, 
Middle Bathonian, Esenica Formation). 

Genus Lagenadinium P i e I, 1985 

T y p e s p e c i e s (by original designation) : Lagenadiniwn callo vianum P i e I, 1985. 

ugenadinium ca/lovianum p i e 1, 1985 

Pl. I, fig . 6 

Type. Holotype illustrated by Pie I (1985, pl. 1, figs l-6). 
Comment s. Numerous specimen s of L. cal/orianum are included in the Jurassic 

dinocyst assemblages in Bulgaria. A number of variations in the morphology, exclusively 
well described by P i e I (1985), like shape and length of the apical horn, shape and dimen­
sions of the coronas (one or two), as well as their proximity one beside the other are here 
confirmed. All that is represented in the framework of a qu ite noticeable intraspecific 
variation. 

0 c c ur r en c e. Boreholes: R-5 Devetaki (depth 2951-2955 m, Middle Callovian, Yerenica Member 
of the Bov Formation); R-1 Junak (depth 1744 m, Middle Calovian , Sultanci Formation); R-3 Junak (depth 
1785.3 m, Late Callovian- Early Oxfordian, Provadija Formation; depth 1792.1, Middle Callovian, Sultanci 
Formation ; depth 1792.2 m, Early Callovian, Macrocephalites sp. indet ., Esenica - Polaten Formation) ; R-1 
Hrabrovo (depth 1974.5 m, Late Callovian, depth 1977.2 m, Middle Callovian, Sultanci Formation); R-7 Sultanci 
(depth 1920-1921 m, Late Bathonian, Esenica- Polaten Formation); R-9 Kardam (depth 878 m, Early Ox­
fordian, Cernookovo Formation); R-3 Brjag (depth 1278.8 m, Middle Callovian, C:ernookovo Formation). 

Genus Lithodinia E i s e n a c k, 1935 emended G o c h t, 1975b 

1966. Meiourogonyaulax S a r j e a n t, p. 144 

T Y p e s p e c i e s (by original de signation): Lithodinia jurassica E i s e n a c k, 1935 
emended G o c b t, 1975b. 
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C o rn m e n t s. The study of G o c h t ' s microphotographs of the type species and 
the abundant Bulgarian material suggest a correction in the tabulation formula to be made. 
One (?two) small pr'eapical plate- 1pr .:..___in the center of the apex is observed (G o c h t, 
1975b abb. 11 , 12, 23a; same work - pl. III, fig. 5). A small prolonged, nearly rectangular 
plate- I '" from the postcingular series, ahead of the triangular plate- 2" ' is available 
(Go c h t, 1975b, abb. 4, 5). It is located under the cingulum and is not one of the sulcal 
plates. Such interpretation of the hypocyst tabulation has also been made by I o a n n i d e s 
et a!. (1976, p. 457, text-fig. 11 ). Regarding the foresaid corrections, the tabulation formula 
proves to be the following: l-?2pr, 4 ', 6", 6c, 6"', 1p, 1 "", 0-6s. 

In the present taxonomic analysi s I am taking the view of G o c h t (1975b, pp. 344, 
345, 353, 354) Fenton, (1981, pp. 250, 251) and R i I e y & Fenton (1982, p. 200), 
that the genus Meiourogonyaulax S a r j e a n t, 1966 is a junior subjective synonym of the 
genus Lithodinia. Both genera have identical morphological features and stratigraphic ran­
ge. The differences in their sutural elements, emphasized by S to v e r & E vi t t (1978 
p. 63), are on a species level. In S a r j e ant ' s (1966, p. 144) original diagnosis of the' 
genus Meiourogonyaulax and in the one emended by Go c h t (1 975, p. 353) for the genus 
Lithodinia, the sutural elements are synonymously defined. The state of the operculum 
has been discussed by Fenton (1981, pp. 250, 251) who stressed, that Sa r jean t 
(1966, p. 144) admitted the operculum in the type species of the genus Meiourogonyaulax 
to be di sintegrating and 1' - the first apical plate to ·be staying in place. In the Bulgarian 
dinocyst assemblages species with disintegrating operculum, as well as ones with mono­
litic operculum are recorded. I consider the archeopyle type to be the prime generic taxo­
nomic criterion. In the argument around the genera di scus sed above, the a rcheopyle is 
defined as apical, type ' 'A " with variable operculum, referred to as "interesting curiosities 
or variations" (S t o v e r & E v i t t , 1978, p . 9). 

Lithodinia jurassica E i s c n a c k, 1935 emended Go c h t, 1975b 

Pl. HI , fig. 5 

T y p e. Holotype of the species refigured by E i se n a c k (1936, pl. 4, fig. 4) and by Go-
c h t (1975b, fig. 22). . 

0 c c u r r e n c e. Bo reholes: R-J 2 Ciren (depth 181 5- 1817. 5m, Early Callovian, Verenica Member of the 
Bov Formation); R-1 Bardarski geran (depth 3185-3 188 m, Ver~,;nica Member of the Bov Formation); R-32 
Selanovci (depth 3026.9 m, Early Callovian, Macrocephalites sp. indet., Verenica Member of the Bov Forma­
tion) ; S-1 Razgrad (depth 949.4 m, Early Callovian, Esenica Formation); R-1 Junak (depth 1739 m, Late Cal­
Jovian, Provadija Formation ; depth 1746.5 m Late Bathonian, Polaten Formation); R-3 Junak (depth 1792,2 m, 
Early Callovian Macroceplw/ites sp. indet., Esenica - Polaten Formation); R-6 Sultanci (depth 1960-1968 m, 
Late Bathonian, Esenica - Polaten Formation) ; R-7 Sultanci (depth 1896 m, Middle Callovian, Sultanci Forma­
tion ; depth 1915.5-1924.5. m, Late Bathonian, Esenica - Polaten Formation); R-8 Sultanci (depth 1964 m, 
Early Oxfordian , Provadjia Formation; depth 1977.5 m, Late Bathonian, Esenica Formation); R-ll Zitnica 
(depth 1995.5 m, Late Bathonian - Early Callovian, Esenica Formation); R-2 Preslavci (depth 1032-1034 m, 
Middle Bathonian, Esenica Formation); S-11 Hitrino (depth 891.3 m, Callovian, Drinovo Formation}; R-3 
Brjag (depth 1280 m, Late Bathonian - Early Callovian, ?Polaten Formation); S-24 Nikola Kozlevo (depth 
718.9-724 m, Bathonian, Esenica Formation) ; R-1 Tjulenovo (depth 1008-1017. 4 m, Late Bathonian, Dobric 
Formation); R-J09 Vranino (depth 1315.5 m, Late Bathonian - Early Callovian, Dobric Formation); R-67 
Makedonka (depth 137.7-1381 m, Late Bathonian, Dobric Formation); R-88 Caricino (depth 1276 m, Late 
Bathonian, Esenica Formation). 

Lithodinia borealis (Sa r jean t, l980b) R i I e y & Fenton, 1982 

Pl. Uf, fig. 3; pl. X, fig. 14 

T ype. Holotype illustrated by S a r jean t (1972, pl. 5, fig. 3) as Meiourogonyaulax 
decapitata (W. Wet z e I, 1967). 

Co m m en t s. Operculum di sintegrating in separate plates (F en ton, 1981, pl. 3, 
fig. I ; thi s paper, pl. 10, fig. 14). 
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0 c c u r r e n c e. Boreholes : R-3 Junak (depth 1797-1801 m, Late Bathonian, Esenica- Polaten Forma­
tion); R-7 Su1tanci (depth 1924.5 m, Late Bathonian, Esenica- Polaten Formation) ; R-9 Bozvelijsko (depth 
2442.8-2444.4 m, Late Bathonian , Polaten Formation); R-2 Preslavci (depth 1032-1034 m, Middle ' Bathonian~ 
Esenica Formation); S-21 Kalugerica (depth 904-908.5 m, Bathonian, Esenica Formation) ; R-1 Tjulenovo ; 
(depth 1010-1011.5 m, Late Bathonian, Dobric Formation). 

Litlwdinia insulofigurata (0 ode k ova, 1975) Lent in & W i 11 i am s, 1977b 

Pl. X, fig. 10 

T y p e. Holotype illu st rated by 0 o de k o v a (1975, pl. 2, figs 4, 5). 

0 c c u r r en c e. Borehol es: S-10 Cernookovo (depth 946.0-948 m, Late Bathonian, Dobric Formation); 
S-33 Esenica (depth 778.5 m, Bathonian, Esenica Formation); R-109 Vranino (depth 1315.5 m, Late Bathonian -
Early Callovian, Dobric Formation). 

Lithodinia l'eticulata (0 ode k ova, 1975) Lent in & W i 11 i am s, 1977b 

Pl. X, fig. 5 

Type. Holotype illustrated by 0 ode k ova (1975, pl. 2, figs II , 12). 

0 c cur r en c c. Boreholes: S-1 Esenica (depth 756.5 m, Late Callovian, Cernookovo Formation); S-33 
Esenica (depth 759.7 m, Late Callovian, Cernookovo Formation) ; R-121 Go run (depth 1420 m, Late Bathonian, 
Esenica Formation); S-21 Kalugerica (depth 904 m, Late Bathonian, Esenica Formation) and the boreholes 
publi shed by Dod e k ova, (1975). 

Lithodinio. cf. superornata (W. Wet z e I, 1967) Fenton, 1981 

Pl. m, fig. 4 

T y p e. Holotype illusrated by S a r j e a n t (1980b, pl. 1, figs 1, 2, text-fig. 4) as Meiou­
rogonyau/ax superornata. 

Com m en t s. The Bulgarian species is bearing resemblance with L. superornata 
in its general habitus, high strongly perforated sutural septae and narrow antapex. The 
antapical plate is small, markedly inclined ventrally. L. superornata has shorter epicyst 
and entire distal ribs on the sutural septae. The designated by Sa 1 jean t (1980b, p. 122, 
text-fig. 4) second posterior plate - 2p and tran sver sely positioned sulcal plates are here 
not identified. The sulcus in the Bulgarian specimens is subdivided according to the stan­
dard "gonyaulax" type, but the exact number of sulcal plates could not be determined- 4-6s. 

0 c c u r r en c e. Boreholes : R-1 Junak (depth 1746.5 m, Late Bathonian - Early Callovian , Polaten 
Formation); R-3 Junak (depth 1792.2 m, Early Callovian , Macrocep/zalites sp. indet., Esenica - Polaten For­
mation); R-6 Sultanci (depth 1960 m, Late Bathonian, Esenica Formation); R-8 Sultanci (1977.5 m, Late Batho­
niim, Esenica Formation) . 

Lithodinia valensii (Sa r jean t, 1966) Lent in & W i II i am s, 1977 

Pl. IX, fig. 13 

T y p e. Holotype illustrated by S a r j e a n t (1966, pl. J 5, fig. 7). 

0 c cur r en c e. Boreholes: R-1 Dolni Dabnik (depth 2720 m, Early Bathonian, Polaten Formation); 
R-16h Orljak (depth 797 m, Middle Bathonian, Esenica Formation); S-31 Esenica (depth 779 m, Middle Ba­
thonian, Esenica Formation) ; S-33 Esenica (depth 784.8-805 m, Early - Middle Bathonian, Esenica Forma­
tion) ; S-21 Kalugerica (depth 904 m, Middle Bathonian, Esenica Formation). 

Lithodinia A sp. 

Pl. II, figs 10-12 

De s c r i p t i on. Cy st proximate, subspherical to polygonal in ambitus. Epicyst shor­
ter than hypocyst. The wall is two-layered, both layers clo sely appressed with low fibrous 
filling in between. The periphragm is microperforated. Cingulum and sulcus large. Tabu­
lation indicated by broad fibrous ribbon-shape septae, 3-4 !!111 high. Proximally they are 
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broader (4-6 m), distally becoming nar.rower. The largest .;eptae are located around the 
antapical plate and ·dorsally upon the hy,pocyst. Narrowest are these around the cingulum. 
Tabulation formula: lpr, 4', 6", 6c, 6"', 1p, 1 "", ?4.:6 s. Archeopyle- apical, type A with 
monolithic operculum. 

Dim en s i on s (in J.lm). Length (apex lacking)- 56, breadth- 62J.lm. 
0 c cur r en c e. Boreholes: R-67 Makedonka (depth 1370.8 m, Late Bathonian, Dobric Formation); 

S-11 Hitrino (depth 890 m, Early Callovian, Drinovo Formation); S-12 Gornjak (depth 852.2 m, ?Early Callo­
vian, Dobric Formation). 

Litlwdinia sp. B 

Pl. III, fig. 1, 2 

D e s c r i p t i o n. Cyst proximate, sub spherical to polyedrical. Cingulum proportionally 
narrow. Tabulation indicated by low (3 J.lm) fibrous septae, which are larger in base, dis­
tally narrowing and endin g with a microdenticulate rib. Proximally the septae are irregu­
larly perforated. The cyst wall is microperfor.ated. Tabulation formula (apex lacking): 6", 
Xc, 6"', 2p, 1 pv, 1 "". Archeopyle - apical, type A, with di sintegrating operculum. In a 
single specimen 2 apical plate s within the cyst are recorded. 

C o m m e n t s. Lithodinia sp. B resembles Lithodinia sp. A in its general shape, di­
mensions, wall structure and sutural septae, but Lithodinia sp. A differs in having broad 
cingulum and sulcu s, and lacking second posterior intercalary plate - 2p. 

D i m e n s i o n s (in J.lm). Length (apex lacking) - 55, breadth - 57, length of sep­
tae- 3. 
0 c c u r r en c e. Bore:1 oles: S-24 Nikola Kozlevo (depth 728 m, Middle Bathonian, Esenica Forma­
tion); S-1 Razgrad (derth 949.4 m, Early Callovian, Esenica Formation). 

Genus Parvulodinium D o de k o v a, 1975 

T y p e s p e c i e s (by original designation): Parvulodinium clavatum D o d e k o v a-
1975 

Parvulodinium clavatum D o d e k o v a, 1 97 5 

Pl. X, fig. 7 

Type. Holotype illustrated by Dod e k ova (1975, pl. 6, figs 6-9). 
0 c c u r r e n c e. Boreholes: S-1 Razgrad (depth 992 - 995 m, Middle Bathonian, Esenica Forma­

tion) ; R-7 Sultanci (depth 1921 m, Late Bathonian, Esenica - Polaten Formation) ; R-1 Junak (depth 
1748 m, Late Bathonian, Polaten Formation); R-124 Gorun (depth 1420 m, Late Bathonian, Esen ica 
Formation); S-21 Kalugerica (depth 908.5 m, Late Bathonian, Esenica Formation); R-1 Tjulenovo 
(depth 1010 m, Late Bathonian, Dobric Formation); R-67 Makedonka (depth 1371.7 m, Late Bathoni­
an, Dobric Formation) and the boreholes designated by Dod e k o v a (1975, p. 30). 

Gen~s Rigaudella Be 1 ow, 1982 

T y p e s p e c i e s (by original designation): Hystrichosphaeridium aemulum D e f 1 an­
d r e, l938a 

Rigaudella aemula (D e f I a n d r e, 1938a) B e I o w, 1982 

Pl. III, fig. 7 

T y p e. Holotype illustrated by Deflandre (1938b, pl. 11, fig. I) and refigured by B e I ow 
(1982, figs 16, 17). 

0 c cur r en c e. Boreholes: S-11 Hitrino (deJ'lth 890 m, Middle Callovian, Drinovo Formation); S-32 
Dolina (depth 743 m, Early Oxfordian , Creniceras cf. renggeri (0 p p e l, 1863), C. renggeri Zone, Cernookovo 
Formation); S-140A Makedonka (depth 1314 m, Late Callovian, Provadija Formation). 
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Rigaudel/a filamentosa (Cook s & E i sen a c k, 1958) Be I ow, 1982 

Pl. Ill, fig. 8 

Type. Holotype illustrated by Cookson & E i sen a c k (1958, pl. 7, fig. 9). 
0 c cur r en c e. Boreholes: R-1 Junak (depth 1739 m, Late Callovian, Provadija Formation, at depth 

1739.8 m Hecticoceras (Jeanneticeras) cf. pleurospanium (Paron a & Bon are IIi, 1895) was found ; 
R-9 Kardam (depth 879 m, Ea rly Oxfo rdian, Cernookovo Formation) ; R4 Mirovo (depth 1293 m, Tithonian, 
Tica Formation) ; R-1 Tjulenovo (depth 1010-1017.4 m, Late Bathonian Dobric Formation): R-109 Vranino 
(depth 1298 m, Early Oxfordian, Cernookovo Formation). 

Genus Sentusidinimn S a r j e a n t & S t o v e r, 1978 

Type s p e c i e s (by original designation): Tenua rioultii Sa r j e ant, 1968. 

Sentusidinium rioultii (Sa r jean t, 1968) Sa r jean t & Stover, 1978 

Pl. II, fig. 5 

T y p e. Holotype illustrated by S a r j e a n t (1968, pl. 1, fig. 20). 
C o m m e n t s. The Bulgarian dinocyst assemblages are abundant of specimens of 

S. rioultii. Insignificant variations in the quantity and length of the processes, as well as 
their shape and branching are observed. The difference s between S. rioultii and S. villersense, 
as pointed out in the description and microphotographs made by S a r j e a n t (1968, p. 231, 
232 p. 1, figs 12, 16, 22; pl. 2, figs !, 2, 4, 5, 10), are inconsiderable, ranging within the in­
traspecific variation. These two species are probably conspecific. 

0 c c u r r en c e. Boreholes: R-3 Ciren (depth 1292.5-1293.5 m, Middle - Late Callovian, Javorec For­
mation); R-1 Bjalo pole (depth 3387 m, Early Callovian, Macrocephalite).sp . indet., Verenica Member of the Bov 
Formation); S-1 Razgrad (depth 949.4 m, Early Callovian, Esenica Formation); R-1 Junak (depth 1744 m, Mid­
le Callovian, Sultanci Formation; depth 1745.5 m, Late Bathonian- Early Callovian, Polaten Formation); 
R-3 Junak (depth 1792.1 m, Middle Callovian, Sultanci Formation; depth 1792.2 m, Early Callovian, Macro­
cep!Ja/ites sp. indet., Esenica- Polaten Formation; depth 1801.5 m, Late Bathonian, Esenica- Polaten For-

' mation); R-6 Sultanci (depth 1968 m, Late Bathonian, Esenica- Polaten Formation); R-7 Sultanci (depth 
1895 m, Late Callovian, Sultanci Formation; depth 1915.5-1924.5 m, Late Bathonian, Esenica- Polaten For­
mation); R-9 Bozvelijsko (depth 2437 m, Middle - Late Callovian, Sultanci Formation); R-11 Zitnica (depth 
1995.5-1998 m, Late Bathonian - Early Callovian, Esenica Formation); R-1 Hrabrovo (depth 1977.2 m, Middle 
Callovian, Sultanci Formation); S-!40A Makedonka (depth 1314.8 m, Late Callovian, Provadija Formation); 
S-9 Kardam (depth 872.2 m, Early Oxfordian, Cernookovo Formation); S-31 Esenica (depth 753.6 m, Early 
Oxfordian, Cernookovo Formation); S-11 Hitrino (depth 891.3 m, Middle Callovian, Drinovo Formation); 
S-21 Kalugerica (depth 891 m, Middle Callovian, Cernookovo Formation) ; R-3 Brjag (depth 1280 m, Early 
Callovian, ?Polaten Formation) ; R-1 Tjulenovo (depth 1017.4 m, Late Bathonian, Dobric Formation); R-109 
Yranino (depth 1315.5 m, Late Bathonian - Early Callovian, Dobric Formation) ; S-10 Cernookovo (depth 
944.6-949 m, Late Bathonian, Dobric Formation) . 

Sentusidinium baculatum (Dod e k ova, 1975) Sa r jean t & Stover, 1978 

Pl. vn, fig. 11. 14 

Type. Holotype illustrated by D ode k ova (1975, pl. 6, figs 1-3). 
0 c cur r en c e. Boreholes: R-54 Gurkovo (depth 1341 m, Late Bathonian, Dobric Formation); S.3'3 

Esenica (depth 778.3 m, Late Bathonian, Esenica Formation). 

Genus Stephanelytron S a r j e a n t, 1961 a emended S t o v e r et al., 1977 

T Y p e s p e c i e s (by original designation) : Stephanelytron redcliffense S a r j e a n t, 
196la. 

Stephanelytron redcliffense S a r j e a n t, 1961 a emended S t o v e r et al., 1977 

Pl. n, fig. 2 

TYpe. Ho1otype illustrated by Sa r jean t (1961a, pl. 15, fig. 11, text-fig. 10). 
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0 c c u r r e n c e. Boreholes : R-3 Smjadovo (depth 2175 m, Oxfordian , Tica Formation); R-3 Junak 
(depth 1785.3 m, Late Callovian - Early Oxfordian, Provadija Formation; depth 1792.1 m, Middle Callovian, 
Sultanci Formation); R-9 Kardam (depth 870.5-878 m, Early Oxfordian, Cernookovo Fom1ation); S-31 Ese­
nica (depth 752 m, Early Oxfordian, Cemookovo Formation); S-33 Esenica (depth 759 m, Late Callovian, Cer­
nookovo Formation). 

Stephanelytron scarburghense Sa r jean t, 196la emended Stover et al., 1977 

Pl. II, fig. 1 

Type. Holotype illu strated by S a r j e an t (196la, pl. 15, fig s 12-15). 
Com m en t s. The tran sferring of this species to the genus Lagenadinium made by 

Pie I (1985, p. 112) is rejected by Riding (1987, p. 263) who point s out th e differences 
in the dimensions and structure of the coronas and the apex in both species. The same opi­
nion is shared in this paper. 

0 c c u r r en c e. Boreholes: R-14 Grozdjovo (depth 2659 m, Late Callo.vian, Provadija Formation); 
R-5 Devetaki (depth 2951-2955 m, Verenica Member of the Bov Formation); R-1 Junak (depth 1739 m, Late 
Callovian , Hecticoceras ( Jeanneticeras) cf. pleurospanium (P a r on a & B on a reI I i, 1895), Provadija 
Formation; depth I 744 m, Middle Callovian, Sultanci Formation); R-3 Junak (depth 1785.3 m, Late Callovian ­
Early Oxfordian, Provadija Formation; depth 179 1-1 792.1 m, Middle Callovian, Sultanci Format ion); R-1 Hrab­
rovo (depth 1974.5-1977 .2 m, Middle - Late Callovian. Sultanci Formation); R-7 Sultanci (depth 1840 m, Late 
Oxfordian , Microbip/ices dil'ergens (O p p e n h c i me r, 1907), £pipeltoceras bimammatum Zone, Provadija 
Formation); R-8 Sultanci (depth 1964-1968 m, Late Callovian - Early Oxfordian, Provadija Formation); R-9 
Kardam (depth 872-877 m, Early Oxfordian, Cernookovo Formation); S-31 Esenica (depth 753 m, Early Oxfor­
dian; depth 756.5 m, Late Callovian, Cernookovo Formation); S-33 Esenica (depth 753-756 m, Oxfordian, Cer­
nookovo Formation); S-21 Kalugerica (depth 875 m, Oxfordian; depth 891 m, Middle Callovian, Cernookovo 
Formation) ; R-3 Brjag (depth 1278.8 m, Middle Callovian, Cernook<Jvo Formation); S-24 Nikola Kozlevo 
(depth 675 m, Late Oxfordian, Cernookovo Formation); S-32 Dolina (depth 730 m, Oxfordian, Cernookovo 
Formation); R-54 Gurkovo (depth 1320 m, Oxfordian, Cernookovo Formation); S-30 Kardam (1111-1115 m, 
Oxfordian , Drinovo Formation); R-3 Tjulenovo (depth 953-954 m, Oxfordian, Cernookovo Formation). 

Genus Va/ensiella E i s e n a c k, l963a 

T y p e spec i e s (by original designation): Membranilarnax orulum D e f I and r e, 
1947c. 

Vaknsiel/a ovula (De f Ian d r e, 1947c) Eisen a c k, 1963a 

Pl. I, fig. 2 

Type. Holotype illustrated by De f Ian d r e (l947c, fig. 22). 

0 c c ur r en c e. Boreholes: R-5 Devetaki (depth 2951-2955 m, Middle Callovian, Verenica Member 
of the Bov Formation); R-3 Junak (depth I 792.2 m, Early Callovian, Macroceplralites sp. indet. , Esenica - Po­
laten Formation); R-7 Sultanci (depth 1915.5 m, Late Bathonian, Esenica - Polaten Formation); R-8 Sultanci 
(depth 1977.5 m, Late Bathonian, Esenica Formation); R-9 Bozvelijsko (depth 2437 m, Middle - Late Cal­
lovian , Sultanci Formation); R-1 Hrabrovo (depth 1977.2 m Middle Callovian, Sultanci Formati on); R-2 Pres­
lavci (depth 1032-1 034 111, Middle Bathonian, Esenica Formation); S-33 Esenica (depth 759.5 m, Late Callovian, 
Cernookovo Formation); R-1 Ceresovo (depth 1128.8-1 130 m, Middle Bathonian, Esenica Formation); R-109 
Vranino(depth 1313 m, Late Bathonian- Early Callovian, Dobric Formation); R-67 Makedonka (depth 1375 .7 m, 
Late Bathonian, Dobric Formation). 

Va/ensiella ampu/a G o c h t, 1970b 

Pl. 1, fig. 16 

T y p e. Holotype illustrated by G o c h t ( l970b, pl. 34, fig . 7). 

0 c cur r en c e. Boreholes: R-1 Bii.rdarski geran (depth 3188 m, Middle Callovian, Verenica Member 
of the Bov Formation); R-3 Junak (depth I 792.2 m, Early Callovian, Macroceplzalites sp. indet. , Esenica- Po­

laten Formation); R-9 Kardam (depth 877.5 m, Early Oxfordian, Cernookovo Formation) ; R-1 Cere5ovo (depth 
I 128.8-1 I 30 m, Middle Bat~wnian, Esenica Formation); · R-109 Vranino (depth I 315.5 m, Late Bathonian -
Early Callovian, Dobric Formation). 
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M I D D L E J u R A s s I c 

A G E BATHONI AN CALLOVIAN 
(!) 3 ...... C1> 3 ~ 
Ill ..... (.) .., ..... Ill 

DINOFLAGELLATE ., 0.. rt '"1 0.. .... ...... 0.. C1> ...... 0.. (1) 

CYSTS '< ..... '< ..... 
<1> (1) 

1 2 3 4 5 6 7 

1. Nannoaerato psis g1•aai'lis 

2 . Carpathodinium predae 

3. Lithodinia va~ensii 

4 . Gongy~odinium erymnoteiahos 

5 . Ky~indroaysta s pino s ci r---
6. Ctenidodinium combazii -- --
7 . Nannoceratopsis spicuZ.:::ta 

B. Pareodinia c·eratophora 

9 . Ctenidodinium continuum 1---

10 . Ctenidodinium corn ig'erum 

11 . Lith-odinia borealis I--

.'2 . Par.vu Z.odinium cl..a vatum --
13 . Lithodinia sp . B 

14 . Sariniodinium asymmetricum 

15 . Diacanthum 2 fil..apicatum 

16. Rh~nchodiniopsis~ regal..is 

l_i. Va l..ensiel..la vermicul..ata 

18. Pareodinia groen~andica --
1 9. Ctenidodinium rotundum 

20 . Dodekovia gochtii 

2 1. warwea aaol..Z.aris 

22 . Gonyau l..acysta pectiniacra 
23., A~qorfia al..dol•fensis . 

24 .• Ctenidodinium sel..Z.z.;oodii ---
25. VaZ.en sie Z.Z.a ov u l.. a 

26. Sirmi odiniopsis orb is 

2 7 . Pareodinia prol..ongata 

28 . Korys_toaysta pachyderma 

29. Lithodinia ' jurassiaa 

30. Tu b otubere7..7..a dan(Jeardii 

31. Kal..yptea stegasta 
32·. Syrl7)iodinium grossi ---
33, Pareodi nia aeratophora. acopaeu~' --
34 . Gonyau Z. aaysta ei se naakii --
35 . Chytr oeisphae r idia saabrata I--

36 . Sentusidinium baaul..atum --
3 7 . Tabul..odinium senarium i ·-



1 2 3 4 5 6 7 

38 . Cleistosphaeridium varispinosum --
39 . Lithadinia insulofigurata 

40 . Ellipsoidiatyum reticula tum 

41. Belodinium obsoletum 

42 . Tubo tub ere Ha a f . rhombiformis 

43' Lithodinia af . supero2•nata 

44 . Lithodinia sp . A 

4 5. Ko r ystoaysta goahtii 

46 . Ellipsoidiatyum cine tum "Form A" 
4 7. Ch lamy·dophore l Za raritubulae 

48 . Heslertonia teichophera. 

49 . Ellipsoidiatyum gochti i 

50 . Chlamydophorella sp . SA 

51. Glomodinium retiaulopilosum 

52 . l!topodinium p2•ostatum 

53 . Mosaic cdinium mosaicum --
54 . Ellipsoidictyum cine tum 

55 . Valensiella ampuL.a 

56 . Tub otube r e Ha vozzhennikovae 

5 7. Lithodinia retiauZ.ata 

58. Compositosp haer idium polonicum 

59 . Cleisto sphaeridium tribuliferum 

6 0 . Lagenadinium aallovianum 

61 . Dingodinium minutwn 

62 . Gonyaulaaysta jurassiaa 

63 . Adnat osphaeridium caullery i 

64 . Cleistosphaeridium polytrichum 

6 5 . Sentusidinium r ioul,tii 

66 . Ctenidodinium ornatum 

6 7. Menaicodi :1 ium groenland·icum 

68 . Rigaudella filamen t osa 

69 . . Chytroe isphaerldia cilutroeidc: ;; 
70 . Nanncc eratopsis pellucida t--

71 . Sc rini odinium a f . luridum 

72 . Esaharisp haeridia poaoakii 

73 . Rigaude lla a e mula 

74 . Rhynahodiniopsis gochtii 

75 . Pareodinia barentsensis 

76 . Po Zygortifera? aspera 

77 . Eodinia. cf . paclzytheca 

78 . Gonyau lacys ta ce·n triaona ta 

79 . O.ingod·i nium harsveldtii 
! 

20 



1 2. 3 4 

80 . Stephanelytron r edcliffense 
81. Step.han elytron s carburghenee 

82 . Sarin iodin iwn gal e:ritum :re ticulatw. 
83. Belodinium asaphum 

84 . Sc:rinio dinium ga le:ritwn ']ale"Pitwn 

85 . Rhyncihodi niopc is c Z.'l dop.1.o :"a 

Fig. 2. Range-chart of the Bulgarian Bathonian-Callovian dinocyst species 

Va/ensiel/a vermicu/ata Go c h t, 1970b 

Pl. I, figs 12. 13 

Type. Holotype illustrated by G o c h t {1970b, pl. 34, fig. 10). 

5 6 7 
-

f--

---· 

0 c c u r r en c e. Boreholes: R-3 Junak (depth 1792.2 m, Early Callovian, Mucrocepltalites sp. indet., 
Esenica- Polaten Formation) ; R-3 Brjag (depth 1280 m, Early Callovian, ?Polaten Formation); R-1 Cere­
§ovo (depth 1128.8-1130 m, Middle Bathonian, Esenica Formation). 

Dinocysts with intercalary archeopyle 

Genus Carpathodinium D r u g g, 1978 

T y p e s p e c i e s (by original designation): Meiourogonyaulax? predaei B e j u, 1971. 

Carpathodini11m predae (B e j u, 1971) D r u g g, 1978 

Pl. V, figs 13 - 15 

T y p e. Holotype illu strated by B e j u (1971, pl. 4, fig . 4). 
Com m en t s. Many specimens of this species are available in \he Bulgatian dino­

cyst assemblages . They show variability in the shape and dimension s of file cysts. Through 
the .latter, the intraspecific variation is being expressed. Nar-row elongated specimens (pl. V, 
fig. 14), as well as shorter and larger ones (pl. V, fig. 15) are recorded. The. perforations 
on the sutural septae are varying too. Sometimes, the septae are lacking perforations, looking 
in some specimens thoroughly fenestrate . Cysts bearing both kinds of septae, unt~erforated 
and perforated, as well as tran sitional, in terms of general habitus, forms are available. It could 
hardly be ident ified whether the archeopyle is intercalary (type 2I-2a+ 3a) or apical <type 
2A-2 '+ 3'). . 

0 c c urrent e. Outcrop: Town of Belogradcik, Early Bathonian, Polaten Formation; Borehole~;· 
R-1 Dolni Dabnik (depth 2720 m, Early Bathonian, Polaten Formation); R-7 Varbica (depth 3604 m, Middle 
Bathonian, Gorno Belotinci Member of the Bov Formation); R-9 Septemvrijci (depth 3711 m, Late Bajocian ­
Middle Bathonian, Etropole Formation); R-1 Simeonovo (depth 2144.5 m, Late Bajocian-Early Bathonian, 
Polaten Formation); R-2 Agatovo (depth 3276.6-3277.4 m, Middle Bathonian, Polaten Formation); R-2 Vodica 
(depth 1536 m, Late Bajocian - Middle Bathonian, Esenica Formation); R-16 Orljak (depth 857-970 m, Middle 
Bathonian, Esenica Formation); S-31 Esenica (depth 779-800 m, Middle Bathonian, Esenica Formation); S-33 
Esenica (depth 783-801 m, Middle Bathonian, Esenica Formation) ; R-4 Va~il Levski (depth 1366 m, Middle 
Bathonian, Esenica Formation); R-1 Cerd ovo (depth 1130 m, Middle Bathonian, Esenica Formation); S-24 
Nikola Kozlevo (depth 765 m, Early Bathonian); S-32 Dolina (de~th 756 m, Middle Bathonian, Esenica For­
mation). 

Genus G/omodinium 0 o d e k o v a, 1975 

T y p e s p e c i e s (by original designations): Glomodinium reticulopi/osum b ode k o -
v a, 1975. 
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C o m m e n t s. The transferring of the genus Glomodinium to the genus Pareodinia 
D e f I a n d r e, 1947c, as made by S t o v e r & E v i t t (1978, p. 116) and L e n t i n & 
W iII i am s (1981, p. 111) is here rejected. Put forward is th·e concept of Dod e k ova 
(1975, p. 26), Dorhofer&Davie s (1980, p. 12) and Davie s (1983, p. 17) for 
this genus, having archeopyle type 31, to be preserved. 

G/omodinium reticu/opi/osum D o d e k o v a, 1975 

Pl. X, fig. 4 

T y p e. Holotype illustrated by D o d e k o v a (1975, pl. 5, figs. 1-2). 
0 c cur r en c e. Boreholes: R-3 Junak (depth 1792.1 m, Middle Callovian , Sultanci Formation ; depth 

1792.2 m, Early Callovian, Macrocephalite s sp. indet., Esenica- Polaten Formation); R-11 Zitnica (depth 
1995.5 m, Late Bathonian - Early Callovian, Esenica Formation); R-109 Yranino (depth 1315.5 m, Late Ba­
thonian- Early Callovian, Dobric Formation); R-1 Tjulenovo (depth 1017.4 m, Late Bathonian, Dobric For­
mation) and the boreholes published by D ode k ova (1975, p. 26, 27). 

Genus Kalyptea Cookson&Einsenack, 1960b emended Wiggin s, 1975 

T y p e s p e c i e s {by original designation): Ka/yptea diceras C o o k s o n & E i s e -
n a c k, 1960b. 

Kalyptea stegasta (Sa r jean t, 1961a) Wiggins, 1975 

Pl. IV, fig. 2 

Type. Holotype illustrated by Sa r jean t (1961a, pl. 15, fig. 15, text-fig. 14). 
0 c c u r r en c e. Boreholes: R.S Devetaki (depth 3038.7 m, Middle Bathonian, Gorno Belotinci Member 

of the Bov Formation); S-1 Razgrad (depth 964.3 m, Bathonian, Esenica Formation); R-3 Junak (depth 1792.2 m, 
Early Callovian, Macrocephalites sp. indet., Esenica- Polaten Formation); R-121 Gorun (depth 1420 m, Late 
Bathonian, Esenica Formation); S-11 Hitrino (depth 885.5 m, Middle- Late Callovian, Drinovo Formation); 
R-1 Tjulenovo (depth 1010-1017.4 m, Late Bathonian, Dobric Formation) ; R-109 Yranino (depth 1315.5 m, 
Late Bathonian- Early callovian, Dobric Formation); R-66 Makedonka (depth 1375.7-1381.7 m, Late Ba­
thonian, Dobric Formation); S-12 Gornjak (depth 855 m, Late Bathonian, Dobric Formation); S-24 Nikola 
Kozlevo (depth 725 m, Bathonian, Esenica Formation); S-32 Dolina (depth 746 m, Late Bathonian, Dobric 
Formation); S-54 Gurkovo (depth 1335 m, Late Bathonian, Dobric Formation); S-10 Cernookovo (depth 
946.9 m, Late Bathonian, Dobric Formation). 

Genus P.oreodinia De f I and r e, 1947c 

T y p c s p e c i e s (by original designation): Pareodinia ceratophora D e f I a n d r e, 
1947.;. 

Pareodinia barentsensis S m e I r o r, 1988a 

Pl. X, fig. 15 

T y p e. Holotype illustrated by S m e I r o r (l988a, pl. 3, fig. 5). 
C o m m e n t s. The Bulgarian specimens completely coincide with the description 

and figures made by S me I r or, but their apical horn is longer (7 1-1m). 

0 c c u r r en c e. Borehole: R-1 Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Formation). 

Pareodinia ceratophora D e f I a n d r e, 1947c 

Pl. Ill, fig. 14 

Type. Holotype illustrated by De f Ian d r e (1947c, fig. 1). 
Com men t s. The greater part of the specimens determined have kalyptra. 
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0 c c ur r e n c e. Boreholes: R-3 Ci ren (depth 1292 .5-1293.5 m, Middle- Late Callovian); R-12 Ci ren 
(depth 1815-1 817.5 m, Early Callovian, Verenica .Member of the Bov Formation); R-5 Devetaki (depth 3036.5-
3038.7 m, Middle Bathonian, Gorno Belotinci Member of the Bov Formation) ; R-9 Septemvrijci (depth 3711 m, 
Late Bajocian - Middle Bathonian, Etropole Formation); R-1 Jantra.(depth 2079 m, Middle Bathonian, Ese­
nica Formation): R-2 Agatovo (depth 3276.6 m, Middle Bat honian, Polaten Formation); S-1 Razgrad (depth 
949.4 m, Early Callovian ; depth 964.3 m, Late Bathonian, Esenica Formation); R-7 Sultanci (depth 1921 m, 
Late Bathonian, Esenica - Polaten Formation); R-8 Sultanci (depth 1977.5 m, Late Bathonian, Esenica For­
'mation); R-1 Ju nak (depth 1745 .5 m, Late Bathonian - Early Callovian; depth 1748-1753 m, Late Bathon ian, 
Polaten Formation); R-16h Orljak (depth 779-858 m, Middle Bathionian, Esenica Formation) ; R-2 Preslavci 
(1032-1034 m, Middle Bat honian, Esenica Formation); R-9 K ardam (depth 879 m, Early Oxfordian, Cerno­
okovo Formation); S-31 Esenica (depth 775-807 m, Middle Bathonian, Esenica Formation); R-32 Esenica (depth 
744.3 m, Oxfordian - K immeridgian , ( c rnookovo Formation; depth 786 m, Middle Bathonian , Esenica F or­
mation) ; S· ll Hitrino (depth 903 111, Late Ba thonian, Esenica Format inn); R-1 Cerdovo (depth 1070 m, 
Middle Bathonian , Ese nica Formation): S-24 ikola Kozlevo (depth 718.9-740 m, Middle Bathon ian, Esenica 
Formation); R-1 Tjulenovo (depth 1010-1017.4 m, Late Bathonian , Dobric Formation); R-67 Makedonka 
(1375-1381 m, Late Bathonian, Dobri c Fo rmation); R-88 Caril' ino (depth 1276 m, Late B:l!honian, Dobric 
Formation) and the boreholes publi shed by D od e k ova ( 1975) . 

Pareodinia ceratopllora sub sp. 
I i am s, 1977 

scopaseu (S a r jca nt, 1972) Lentin&Wil-

Pl. X, fig. 12 

T y p e. Holotype illu st rated by S a r j e a 11 t (1972, pl. 2, fig. 4). 

0 c c ur r en c e. Boreholes : R-12 Ciren (dept h 1815-18 17.5 m, Early Callovian, Verenica Member of 
the Bov Formation); R-5 Devetaki (depth 2951 -2955 m, Middle Callovian, Verenica Member of the Bov For­
mation ; depth 3036.5-3038.7 m, Middle Bathonian, Gorno Belotinci Member of the Bov Formation) ; S-1 Raz­
grad (depth 964.3 m, Late Bat honian , Esenica Formation); R-1 Hrabrovo (depth 1974.5 m, Late Callovian; 
depth 1977.2 m, Middle Callovian, Sultanci Formation); R-1 Junak (1753 m, Late Bathonian, Polaten Forma­
tion) ; R-1 6h Orljak (dept h 779-800 m, Middle Bat honi an , Esen ica Formation); R-9 K ardam (depth 872 m, Early 
Oxfordian, Cernookovo Formation): S-31 Esenica (dept h 752 .8 m, Early Oxfordian, Cernookovo Formation); 
S-33 Esenica (dept h 795.4 m, Middle Bathonian, Esenica Formation); S-11 Hitrino (dept h 885 m, Middle- Late 
Callovian, Drinovo Formation); R-1 Ceresovo (depth 1128-11 30 m, Middle Bathonian, Esenica Formation); 
R-1 Tjulenovo (depth 1010-1017.4 m, Late Bathoni an, Dobri c Formation). 

Pareodinia groen/andica S a r j e a 11 t , 1972 

Pl. IV, fi g. I 

T ype. Holotype illu strated by S a r jean t (1972, pl. 5, fig. 1). 

0 c c u r r en c e. Boreholes: R-5 Devetaki (depth 3038.7 m, Middle Bathonian, Gorno Belotinci Mem· 
ber of the Bov Formation) ; S-1 Razgrad (depth 964.3 m, Late Bath onian, Esenica Formation); R-3 JW1ak (depth 
1792.2. m, Earl y Call ovian, Macrocephalites sp. indet.); S-31 Esenica (depth 776-809 m, Middle Bathonian, Ese­
nica Formation); R-1 09 Vranino (depth 1315.5 m, Late Bathonian - Early Call ovian, Dobric 'Formation). 

Pareodinia prolongata S a r j e a n t, 1959 

Pl. X, fig . 17 

T ype. Holotype illustrated by Sa r jean t (1959, pl. 13 , fig . 8). 

0 c c u r r e n c e. Boreholes: R-1 Bilrdarski geran (depth 3185 m, Middle Callovian, Verenica Member 
of the Bov Formation) ; R-69 Bliznaci (depth 2558.8 m, Late Bathonian, Esenica Formation); R-1 6h Orljak 
(depth 779-857 m, Middle Bathoni an, Esenica Formation); S-31 Esenica (depth 754.5 m, Early Oxfordian, Cer­
nookovo Formation). 

Genu s Tahulodinium gen. n. 

T y p e s p e c i e s (by mo11otypy): Tabu!odinium senariwn sp. n. 
De r i v a t i o n of t h e n a m e. Latin: tabula -plate, dinium -generic ending 

of dinoflagell ate cyst s . 
D i a g n o s i s. At the present stage of knowledge the generic di agnosi s coincides with 

that of the type species. It can be elaborated and made more precise after new data or new 
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species having similflr morphology 
are found. The cyst is proximate, pa­
reodinioid, ovoidal with intermediate­
ly long apical horn, with or without 
embrio of antapical projection. The 
tabulation is indicated by pandasutural 
bands and the plates are occupied by 
sculptural elements of low relief.Tabu-

sc lation formula: ?pr, ?4', 3- ?a, 61
', 6c, 

6"', lp, 1 "'', 0-6s. Archeopyle- in­
tercalary, type I or 31. Cyst's size­
intermediate. "Kalyptra" is common­
ly present, but may be lacking some 
times. It is put in quotes here for it 
resembles ectophragm.Apicular struc­
ture on the apical horn is rarely 
observed, usually lacking. 

Fig. 3. Supposed tab.dation sketch of Tabulodinium sen­
ari um gen. n. & sp. n. (a) in: ventral view; b) in dorsal 
view 

C o m m e n ,t s. The genus Tabu­
/odinium may be compared in its 
general shape, ornamentation, dimen­
sions, presence of "kalyptra" and 
apicular structure on the apical horn 

only with the genus Paredodinia, but it differs from that genus in its distinctly formed pan­
dasutural bands. The genus Pareodinia, though rarely, may be having sutural ribs, but is 
lacking zones devoid of ornamentation. 

The tabulation formula of the genus Tabulodinium is not completely clarified yet. The 
pandasutural bands around the apex are not well marked. That makes the specification of 
the apical tabulation difficult. 

Tab u/odinium senariulfr sp. n. 

Pl. IV, figs 4-10; pl. IX, figs 3-5. 9, 10 

T y p e. Holotype is the specimen illustrated on pl. IV, figs 4, 5, slide 910-5, borehole S-12 
Gornjak, depth 852.2 m, ?Early Callovian, Dobric Formation, North-Eastern Bulgaria. 

D e r i- v a t i on of the n a m e. Latin: senarius -composed of six parts, in refe­
rence to ihe number of plates of the precingular, cingular, postcingular and probably sul­
cal series. 

M: a t e r i a I. 42 specimens. 
D i m e n s i o n s (in Jlm). Holotype: length - 68, breadth - 38, length of apical 

horn - 13, breadth of cingulum - 5, thickness of the wall - 1.5. Range: length - 56-68, 
breadth- 3 3-41 , length of apical horn - 11-13, width of cingulum - 4-5, thickness of 
the wall - 1 .5 (measured 17 specimens). 

D i a g n o s i s. Same as the generic diagnosis. 
D e s c r i p t i o n. Cyst ovoidal to drop-like with strong and blunt moderate in length 

apical horn. The cyst is divided in two, nearly equal halves by broad helicoidal cingulum. 
The epicyst may be slightly longer than the hypocyst. The cingulum is marked on the la­
teral outline by a subconcavity. It is the broadest part of the cyst there. The epicyst is roundly 

· conical, and the hypocyst- widely rounded, hemispheric. Tabulation indicated by pan­
dasutural bands, which are clearly or poorly pronounced. The plates are occupied by thick, 
porous, spongy matter with perforations and areolae on their surface. Around the apex 
and apical horn this ornamentation is thinner and more poorly marked. Relatively thickest 
is the ornamentatien on .the hypocyst and the antapical plate, where. in some specimens a 
protrusion resembling embrio of antapical horn is form~d. The pandasutural bands are 
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lacking spongy matter, but have fine sculpture of a type, which is hard to be determine d­
scabrate or punctate. The pandasutural bands around the apex are indistinct, whereupon 
the tabulation scheme in that part of the cyst remains unclear. The. tabulation formula of 
the species with some uncertainty for the apex is the following: '?pr, ?4', 3-?a, 6", 6c, 6'", 
1 p, 1 "", ?5-6s. A good deal of tabulation schemes for different specimens have been made 
in order a generalized tabulation scheme to be proposed (fig. 3). The holotype proved to be 
of utmo st importance for the development of such scheme. In the holotype and some other 
specimens, two pinches in the upper part of the apical horn suggesting the prese'nce of 
preapical plate s are available. The presence of 4 apical plates is admitted. The number, size, 
shape and position of the plates of the precingular, cingular and postcingular series are 
shown on fig. 3. The first postcingular plate is very small , being considered by some auth­
ors to be a sulcal plate, reducing that way the num ber of postcingular plates to 5. Three 
intercalary plates, a big one -central - 2a and on both side s of it two symmetrical small 
ones- Ia and 3a, are identified. The vague ornamentation in th e upper part of the epi­
cyst makes the determination of the exact number of anterior intercalary plates difficult. 

The posterior intercalary plate- 1 p is large, lying under plate. 2"' and partly under 
plate 3"', and sometimes may be fallaciously considered to be second antapi cal plate. 

Archeopyle- intercalary, type I (2a) or 3I. In a greate r number of specimen s the 
archeopyle is type I with operculum free- plate 2a. In other specimens, having their archeo­
pyle formed by plate 2a, the intercalary plates Ia and 3a are slightly opened, remaining atta­
ched to the cyst (pl. IV, figs 8-10). In some specimens, though very rarely, all the three dor­
sal intercalary plates are lacking - archeopyle type 3I. So far, it remain s unclear whether 
there is any gradation and gradualness in the development of the archeopyle from I to 31, 
or the lateral plates (Ia and 3a) a re labile zones falling away under mechanical influence. 

The sulcal plates, when well-marked, are ?5-6s. Commonly they are hardly identifiable. 
The specification of the tabulation is made difficult because of the presence of "kalyptra". 
The majority of specimens studied have "kalyptra" (all microphotographs illustrated ex­
cept the holotype). By analogy with the kalyptra in the genus Pareodinia (sensu G o c h t, 
1970b, pp. 154, 155 and W i g g i n s, 1975, pp. 98, 99) I do consider its presence to be a 
primary one, and its absence in some specimens, including the holotype, as due to mecha­
nical dismemberment. The "kalyptra" of the new taxon looks much more like a thin ecto­
phragm th an a concentration of organic matJe r . It is variously shaped due to the different 
state of preservation. It has coarse superficial reticulation and, in some specimens, likeness 
of sutural ribs. In some part s of the cyst this "outer layer" look s intimately connected wit h 
the ornamentation of the autophragm . The specimen shown on pl. IV, fig s 8-10 is hav ing 
its archeopyle with completely preserved "ka lyptra". The availability of specimens lacking 
"kalyptra" is hitherto preventing the new taxon to be considered as a cavate cyst. 

0 c cur r en c e. Boreholes: S-12 Gornjak (depth 852.2 m, ?Early Callovian, Dol:: ric Formation); R-87 
Gurkovo (depth 1371.3 m, Late Bathonian, Dobric Fo rmation); R-1 Tjulenovo (depth I 017.4 m, Late Batho­
nian, Dobric Formation). 

Dinocysts with precingular archeopyle 

Genus Aldorfia S t o v e r & E v i t t, 1978 

Type s p e c i e ~ (by original designation): Gonyaulacysta ald01jensis G o c h t, 1970b. 

Aldorfia aldotfensis (G o c h t, 1970b) S t o v e r & E v i t t , 1978 

Pl. VI, fig. 1 
T y pe. Holotype illustrated by Go c h t (1970b, pl. 31, fig. 10) . 

C o m m e n t s. A. aldorfensis i ~morphologically close to Scriniodinium dictyophorwn 
(D e f l a n d r e, 1938b) B r e n n e r, 1988, S. galeritum subsp. ret icu/atum K I e m e n t, 
1960 and S. dictyotum Cookson & Eisen a c k, 1960b. As Berger (1986, p. 339) 
notes, these species might readily be mixed up. The differences in the wall structure poin­
ted out by B r e n n e r (1988) are difficult to be identified undet light microscope. 

25 



0 c cur r en c e. Boreholes: R-5 Devetaki (depth 2951-2955 m, Middle Callovian, Verenica Member 
of the Bov Formation); R-1 Bardarski geran (depth 3185-3188 m, Middle Callovian, Verenica Member of the 
Bov Formation); R-1 Bjalo pole (depth 3387 m, Early Callovian, Macroceplwlites sp. indet., Verenica Member 
of the Bov Formation); R-1 Junak depth 1744 m, Middle Callovian, Sultanci Formation; depth 1745.5- 1746.5 m, 
Late Bathonian- Early Callovian; depth 1748-1753 m, Late Bathonian, Polaten Formation); R-3 Junak (depth 
1792 m, Middle Callovian, Sultanci Formation; depth 1797 m, Late Bathonian, Esenica- Polaten Formation); 
R-6 Sultanci (depth 1968 m, Late Bathonian, Esenica- Polaten Formation); R-7 Sultanci (depth 1895 m, 
Late Callovian, Sultanci Formation; depth 1918-1924.5 m, Late Bathonian, Esenica- Polaten Formation); 
R-9 Bozvelijsko (depth 2442.8 m, Late Bathonian, Polaten Formation); R-69 Bliznak (depth 2558.8 m, 
Bathonian, Esenica Formation) ; R-1 6h Orljak (depth 857.5 m, Middle Bathonian, Esenica Formation); S-33 
Esenica (depth 788.8-800 m, Middle Bathonian, Esenica Formation); R-121 Gorun (depth 1420 m, Late 
Bathonian, Esenica Formation); R-1 Cercsovo (depth 1128 m, Middle Bathonian, Esenica Formation); R-7 
Nonevo (depth 1032 m, Middle Bathonian, Eseni<.:a..Formation); R-1 Tjulenovo (depth 1010-1017.4 m, Late 
Bathonian, Dobric Formation); R-67 Makedonka (depth! 377.7 nr, Late Bathonian, Dobric Formation); 
R-88 Caricin o (depth 1274- 1276 m, Late Bathonian, Dobric Formation); R-1 Razgrad (depth 949.4 m, 
Early Callovian, Esenica Formation) . 

Genus Chytroeisphaeridia (S a r j e a n t, 1962a) D o w n i e & S a r j e a n t, 1965 

T y p e s p e c i e s (by original designation): Leiosphaeridia (Chytroeisphaeridia) chytro­
cides S a r j e a n t, 1962a. 

Chytroeisphaeridia chytroeides (S a r j e a n t; 1962a) D o w n i e & S a r j e a n t, 1965 
ded Davey, 1979d 

Pl. VII, fig. 12 

T y p e. Holotype illustrated by S a r j e a n t (1962a, pl. 70, fig. 13). 
0 c c u r r e n c e. Boreholes: R-5 Devetaki (depth 2951-2955 m, Middle Callovian, Verenica Member 

of the Bov Formation); R-1 Biirdarski geren (depth 3185-3188 m, Middle Callovian, Verenica Member of the 
Bov Formation); R-9 Septemvrijci (depth 3686 m, Early Callovian, Verenica Member of the Bov Formation); 
R-3 Ciren (depth 1292.5-1293.5 m, Middle - Late Callovian, Javorec Formation); R-1 Junak (depth 1750 m, 
Late Bathonian, Po1aten Formation); R-3 Junak (depth 1792.2 m, Early Callovian, Macrocephalites sp. indet., 
Esenica- Po Iaten Formation); R-7 Sultanci (depth 1896 m, Middle Callovian, S<Jltanci Formation); R-1 
Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Formation); S-9 Kardam (depth 876.9 m, Early Ox­
fordian, Cernookovo Formation); S-31 Esenica (depth 756 m, Late Callovian, Cernookovo Formation); S-24 
Nikola Koz1evo (depth 696 m, Callovian, Cernookovo Formation ; R-1 Tjulenovo (depth 1010 m, Late Batho­
nian, Dobric Formation); R-3 Tju lenovo (depth 954 m, Oxfordian, Cernookovo Formation). 

Chytroeisphaeridia scabrata P o c o c k, 1972 

Pl. X, figs 9, 1 I 

T y p e. Holotype illustrated by P o c o c k (1972, pl. 27, figs 24, 25). 
0 c c u r r e n c e. Borehole: S-12 Gornjak (depth 852.2 m, ? Early Callovian, Dobric Formation). 

Genus Diacanthum H a b i b, 1972 emended · H a b i b & D r u g g, 1987 

Type spec i e s (by original designation): Diacanthllm hol/isteri H a b i b, 1972. 

Diacanthum? fi/apicatum (G o c h t, 1970b) S t o v e r & E v i t t , 1978 

Pl. V, fig. 5 

Type. Holotype illustrated by Go c h t (1 970b, pl. 31, fig. 1) . 
C o m m e n t s. S t o v e r & E v i t t (1978, p. 152) referred the species G . .filapicata to 

the genus Diacanthum H a b i b. 1972 on account of the likeness of the archeopyle, but the 
genus has its apex round and is lacking apical horn. Supported in this paper is the view of 
Berger (1986, Jil. 340)thatthegenusDiacanthumis not suitablefor the speciesD.?.filapi­
catum to be included in it. The latte r is morphological most closely fitting to the genus Lies-
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bergia Berger, 1986 (p. 341). The assignment ofthe species D.?filapicatum to the genus 
Dichadogonyau/ax S a r j e Ji n t, 1966 made by J a n D u C h e n e et a!. (1986, p. II) 
is unacceptable, since both taxa have distinct archeopyle types. The Bulgarian assemblages 
include specimens of D. ? filapicatum with precingular archeopyle spli t in the zone of the 
cingulum. Thi s splitting is not considered to be an epicyst archeopyle, but is due to a me­
chanical impact. Apparently, the cingulum is a labile zone not only fo r taxa having epicyst 
archeopyle. Split like that has also been observed by me in specimens of G. jurassica (De f-
1 a n d r e, 1983). However, single epi-, or hypocysts of D.? fi lapicatum or G. jurassica are 
never being ob served in large numbers in the dinocyst assemblages, as is usually the case 
with species hav ing epicyst archeopyle. 

0 c c u r r e n c e. Boreholes: R-32 Selanovci (depth 3026.9 m, Early Callovian, Macroceplzalites sp. indet. 
Verenica Member of the Bov Formation); R-2 Agatovo (dept h 3276.6 m, Middle Bathonian, Polaten Formation); 
R-1 Junak (depth 1745.5 m, Early Callovian - Late Bat honian; depth 1750 m, Late Bathonian, Polaten !Forma­
tion); R-3 Junak (depth 1792.2 m, Early Callovian, Macrorep/wlites sp. indet., I;:senica - Pol a ten Formation); 
R-7 Sultanci (depth 1915.5 m, Late Bat honian, Esenica- Polaten Formation); R-8 Sultanci (depth 1982 m, 
Late Bathonian, Esenica Formation); R-J6h Orljak (depth 779-800 m, Middle Bathonian. Esenica Formation); 
R-2 Preslavci (depth 1032-1034 m, Middle Bathonian, Esenica Formation); S-33 Esenica (dept h 805 m, Middle 
Bathonian, Esenica Formation); S-11 Hitrino (depth 899 m, Bathonian, Esenica Formation); R-3 Brjag (dept h 
1280 m, Early Callovian, ?Polaten Formation) ; R-1 Ceresovo (depth 1128.8-1130 m, Middle Bathonian, Ese­
nica Formation); R-7 Nonevo (depth I 032-1033.8 m, Middle Bathonian, Esenica Formation); R-1 Tjulenovo 
(depth 1{)10-1017.4 m, Late Bathon ian , Dobri c Formation); R-109 Vranino (depth 1315.5 m, Late Bathonian­
Early Callovian , Dobric Formation); R-67 Makedonka (depth 1371.7-1381.7 m, Late Bat honian, Dobric Forma­
tion); R-88 Cari cino (depth 1276 m, Late Bathonian, Dobric Formation) and the boreholes published by D o­
dekova (1975). 

Genus Gongylodinium Fenton, Nev es & Pi e I, 1980 

T y p e s p e c i e s (by original de signat ion): Gongylodinium erymnoteiclros F e n t o n 
et al., 1980. 

Go11gy/odinium erymnoteichos F e n t o n et al., 1980 

Pl. Ill, fig . 10 

T y p e. Holotype illustrated by F e n t o net al. (1980, pl. 14, figs 8, 9). 

0 c c u r r e n c e. Recorded in an outcrop of. Lower Bathonian sediments from the Polaten Formation 
around the town of Belogradcik . Boreholes: R-1 Ceresovo (depth 1128.5-1130 m, Middle Bathonian, Esenica 
Formation); R-7 Varbica (depth 3604 m, Middle Bathon ian, Gorno Beloti nci Member of the Bov Formation); 
S-24 Nikola Kozlevo (depth 718.9 m, Bathoni an, Esenica Formation). 

Genus Gonyaulacysta De f Ian d r e, 1964 emended Stover & Evitt, 1978 
emended Sa rjeant, 1982a 

T y p e s p e c i e s (by original designation) : Gonyaulax jurassita D e f 1 a n d r e, 1938 b. 

Gonyau/acysta jurassica (D e f I a n d r e, 1938b) N o r r i s & S a r j e a n t , I 965, 
emended Sa r jean t, 1982a 

Pl. v, fig. 4 

.T y p e. H olotype illu strated by D e f I a n d r e ( 1938b, pl. I, figs 2, 3, text-figs I, 2) , S a­
;·r j e ant (1982, pl. 6, figs I, 2) and Jan D u Chene et a l. (1986c, pl. 37, figs 1-3) . 
;.:. Comment s. The species is publi shed by Dod e k ova ( 1967, pl. 2, fig. 1). It is 
"J'Il abundant component of the JUi assic dinocyst assemblages from the Upper Bathoni an 
11\Q the Oxfordian. Scarce, si ngle finds are avai lable in the Kimmeridgian, too. The followmg 

'ybspecies have been identified: G. jurassica (D e f I a n d r e, 1938b) sub sp. jurassica 
· '·e f 1 andre, 1938b emended Sa r jean t , 1982a ; G.jurassica (Dei Ian d r e, 1938b) 
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subsp. adjecta Sa r jean t, 1982 a, as well as G. jurassica (Deflandre, 1938) subsp. 
adjecta var. longicornis D e f I a n d r e, 1938b emended Sa r j e ail t, 1982a, 
- pl. V, fig . 10. 

Gonyaulacysta jurassica (D e f I a n d r e, 1938b) subsp. jurassica D e f l a n d r e, 
1938b emended S a r j e a n t , 1982a shows cavation on the epicyst as well as on the hypo­
cyst, with developed opi stopyle on the antapical plate. 

Gonyaulacysta jurassica (De f Ian d 1 e, 1938b) subsp. udjecta Sa r jean t, 1982a, 
is found to be a predominating form in the Jurassic dinocyst assemblages. It differs from 
the nominate species in the lack of hypocyst cavation and opistopyle. 

0 c cur r en c e. Boreholes : R-1 Biirdarski geran (depth 3188 m, Middle Callovian, Yerenica Member 
of the Bov Formation); R-32 Selanovci (depth 3026.9 m, Early Callovian, Macrocephalites sp. indet., Yerenica 
Member of the Bov Format ion) ; R-1 Junak (depth 1739 m, Late Callovian, Provadija Formation; depth 1744 m, 
Middle Callovian, Sultanci Formation; depth 1745.6-1746.5 m, Late Bathonian - Early Callovian; depth 1 748-
1753 m, Late Bathonian, Polaten Formation) ; R-1 Junak (depth 1792 m, Middle Callovian, Sultanci Formation; 
depth 1795 m, Late Bathonian, Esenica- Polaten Formation); R-6 Sultanci (depth 1958-1968 m, Late Ba­
thonian, Esenica - Polaten Fo rmation); R-7 Sultanci (depth 1840 m, Late Oxfordian, Provadija Formation; 
depth 1895 m, Late Callovian, Sultanci Fo rmation; depth 1915.5-1924.4 m, Late Bathonian, Esenica - Polaten 
Formation) ; R-8 Sultanci (depth 1977 m, Late Bathonian, Escnica Formation); R-11 .Litnica (depth 1995.5 m, 
Late Bathonian - Early Callovian , Esenica Formation); R-1 Hrabrovo (depth 1974 m, Late Callovian, Sul­
tanci Formation) ; S-31 Esenica (depth 756.5 m, Late Callovian, Cernookovo Formation); S-11 Hitrino (depth 
891.3 m, Middle Callovian, Drinovo Formation); R-4 Mirovo (depth 1400.5 m, Middle Ca.llovian, Sultanci For­
mation); R-1 Tjulenovo (depth 1008-1017 m, Late Bathonian, Dobric Formation); R-109 Yranino (depth 1303 m, 
Early Oxfordian , Provadija Formation; depth 1311-1315 m, Late Bathonian- Early Callovian, Dobric For­
mation); R-67 Makedonka (depth 1371-1375 m, Late Bathonian, Dobric Formation) ; R-88 Cari cino (depth 
1276 m, Late Bathonian, Dobri c Formation) . 

Gonyaulacysta centriconata R i d i n g, 1983 

Pl. V, fig. 8 

T y p e. Holotype illustrated by R i d i n g (1983, pl. I, figs I- 3). 
Com m en t s. Thi s species, under the name of Endoscrinium sp . M u i r & S a­

r j e a n t, 1978, has been utilized by .[( o .n e K o B a in C a n y H o B et al. (1986a) when 
developing the stratigraphy of series of borehole s in North Bulgaria. Later on R i d i n g 
(1983) introduced the new species G. centriconata, including in its synonym y Endoscrin iwn 
sp. M u i r & S ·a r j e a n t. 1978. 

0 c cur r en c e. Boreholes: R-5 Devetaki (depth 2951-2955 m, Middle Callovian , Yerenica Member of 
the Bov Formation) ; R-3 Ciren (depth 1292.5-1293.5 m, Middle - Late Callovian, Javorec Formation) ; R-1 
Junak (I 739 m, Late Callovian , Hecticocera s ( Jeanneticeras) cf. pleurospanium (Par on' a & B on are I I i, 
1895), Provadia Formation ; depth 1740.5 m, Lacunosella aff. arolica (0 p p c I, 1865) ; depth 1744 m, Middle 
Callovian, Sultanci Formation) ; R-3 Junak (depth 1785.3 m, Late Callovian - Early Oxfordian, Provadija For­
mation) ; R-7 Sultanci (depth 1895 m, Late Callovian, Sultanci Formation) ; R-1 Hrabrovo (depth 1974.5m, Late 
Callovian; depth 1977.2 m, Middle Callovian, Sultanci Formation); S-30 Kardam (depth 1115.4 m, Early Ox­
fordian, Drianovo Formation); S-32 Dolina (depth 743 m, Early Oxfordian, Crenicaras cf. renggeri (0 p p e I, 
1863), C. renggeri Zone, Cernookovo Formation) . 

Gonyau/acysta eisenackii (De f Ian d r e, 1938b) Gorka, 1965, emended Sa r jean t, 
1982a 

Pl. V, fig. 9 

T y p e. Holotype illu strated by D e f I an d r e (1938b, pl. 6, figs 7-8, text-figs 3,4) and 
by Sa r je a n t (1982a, pl. 7, fig s 5,6). 

Comment s. G. eisenackii is publi shed by Dod e k ova (1967, pp. 18, 19, pl. 2, 
fig s 9-11). 

0 c cur r c n c e. Boreholes: R-1 Ba rdarski geran (depth 31 88 m, Middle Callovian, Yerenica Member 
of the Bov Formation) ; R-9 Septemvrijci (depth 3686 m, Early Callovian, Yerenica Member of the Bov Forma­
tion) ; R-2 Agatovo (depth 3276-3277 m, Middle Bathonian, Polaten Fo rmation) ; S-1 Razgrad (depth 933 .5 m, 
Ea rly Oxfordian, Drinovo Fo rmati on ; depth 949.4 m, Ea rly Callovian , Esenica Formation); R-1 Junak (depth 
1770.3 m, Oxfo rdian, Tica Formation; depth 1792.1 m, Middle Callovian, Sultanci Formation) ; R-7 Sultanci 
(depth 1840 m, Late Oxfordian, Provadija Formation); R-1 Hrabrovo (depth 1974.5 m, Late Callovian; depth 
1977 m, Middle Callovian, Sultanci Formation); S-9 Kardam (depth 870-877 m, Early Oxfordian, Cernookovo 
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Formation); S-140A Makedonka (depth 1285 m, Early Kimneridjan, Cernookovo Formation); S-31 Esenica 
(depth 752.8-754 m, Early Oxfordian, Cernookovo Formation); S·33 Esenica '(depth 744.3 - 756.4 m, 
Oxfordian - Kimmeridgian, Cernookovo Formation); S-21 Kalugerica (depth 881 m, Early Oxfordian, 
Cernookovo Formation); R-5 Tutrakanci (depth 1765 m, Early Oxfordian, Provadija Formation); S-24 
Nikola Kozlevo (depth 659-670 m, Early Kimmeridgian, Cernookovo Formation); S-30 Kardam 
(depth 1105 m, Early J<immeridgian, Drinovo Formation); R-3 Tjulenovo (depth 956-962 m, Late 
Callovian- Oxfordian, Cernookovo Formation); R-109 Yranino (depth 1315 m, Late Bathonian- Early 
Callovian, Dobric Formation); S-32 Dolina {depth 730 m, Oxfordian, Cernookovo Formation); R-88 
CariCino (depth 1276 m, Late Bathonian, Dobric Formation); S-10 Cernookovo (depth 944.6 m, 
Late Bathonian, Dobric Formation). 

Gonyau/acysta pectinigera (G o c h t, 1970b) F e n s o m, 1979 

Pl. V, figs 6, 7 

Type. Ho1otype illustrated by Go c h t (1970b, pl. 33, fig. 1). 
C o m m e n t 8. In some of the Bulgarian specimens suturocavations around the an­

tapex are observed. I admit that similar sutuiocavation is supposed to exist in the holotype 
of the species, on the plate boundary between plates 1p, 3"' and 1 ""(Go c h t, 1970b, pl. 33, 
fig. 1b). The same is noticed by Riding (1983, p. 199), too. 

0 c cur r en c e. Boreholes: R-7 Yiirbica (depth 3604 m, Middle Bathonian, Gorno Belotinci Member 
of the Bov Formation); R-3 Junak (depth 1792.2 m, Early Callovian, Macrocepha/ites sp. indet. , Sultanci For­
·mation); R-l Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Formation); S-33 Esenica (depth 795.4 m, 
Middle Bathonian, Esenica Formation); S-21 Kalugerica (depth 904 m, Bathonian, Esenica Formation); R-2 
Medovina (depth 1269-1271 m, Middle Bathonian, Esenica Formation); R-1 Ceresovo (depth 1128-1130 m, 
Middle Bathonian, Esenica Formation) ; R-1 Tjulenovo (depth 1017.4 m, Late Bathonian, Dobric Formation); 
R-67 Makedonka (depth 1375.7 m, Late Bathonian, Dobric Formation) . 

Genus Heslertonia Sa r j e ant, 1966 emended Dux b u r y, 1980 

T y p e s p e c i e s (by original designation): Gonyuulax hes/ertonense N e a I e & S a­
r j e a n t, 1962. 

Hes/ertonia teichophera (Sa r jean t, l961a) Sa r jean t, 1976c 

Pl. X, fig. 18; pl. III, fig. 13 

Type. Holotype illustrated by Sa r jean t (196la, pl. 15, fig. 9). 
0 c cur r en c e. Boreholes: R-1 Bjalo pole (depth 3385 m, Early Callovian, Macrocephalitcs sp. indet., 

Y.erenica Member of the Bov Formation); R-3 Junak (depth 1792.1 m, Middle Callovian, Sultanci Formation; 
'depth 1792.2 m, Early Callovian, Macrocephalites sp. indet., Esenica- Polaten Formation); R-1 Tjulenovo 
(depth 1017.4 m, Late Bathonian, Dobric Formation). 

Genus Rhynchodiniopsis De f Ian d r e, 1935 emended Be I ow, 1981 emended 
S a r j e a n t, 1982a emended J a n D u C h e n e et al., 1985 

T y p e s p e c i e s (by orignal desigination): Rhynchodiniopsis aptiana D e f 1 a n d r e, 
1935 

Rhynchodiniopsis cladophora (De f Ian d r e, 1938b) Be ~ ow, 1981 

Pl. VI, fig. 4 

Type. Holotype illustrated by De f 1 and r e (1938b, pl. 7, fig. 1). 
Com m en t s. This species published by D ode k ova (1967, pl. 17, pl. 2, figs 2-

8) has been recorded from the Oxfordian sediments in S-10 Cernookovo. In the present 
study the earliest certain finds of R . cladophora occurred in the latest Late Callovian. 

-0 c c u r r en c e. Borehole,: : R-2hg Ovi'a mogila (depth 1549 m, Early Kimmeridgian, PI even Formation); 
S-1 Razgrad (depth 919.4-943 m, Oxfordian, Drinovo Formation) ; R-L Junak (depth 1739 m, Late Callovian ­
Early Oxfordian, Provadija Formation); R-3 Junak (depth 1770.3 m, Late Oxfordian, Tica Formation); R-7 
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Sultanci (depth 1840 m, Late Oxfordian, at dept)l1840.4 m Microbip/ices divergens (0 p penh e i mer, 1907) 
was found, Epipeltoceras bimammatum Zone, Provadija Formation; depth 1895 m, Late Callovian, Sdltanci 
Formation); s-9 Kardam (depth 870-880 m, Early Oxfordian, Cernookovo Formation); S-31 Esenica (depth 
750.5 m, Early Oxfordian, Cernookovo Formation); S-33 Esenica (depth 744.3 m, Oxfordian- Kimmeridgian, 
Cernookovo Formation); S-21 K.alugerica (depth 790 m, Kimmeridgian, Drinovo Formation; depth 884 m, 
Early Oxfordian, Cernookovo Formation); R-5 Tutrakanci (depth 1740-1765 m, Early- Middle Oxfordian, 
Provadija Formation); R-3 Brjag (depth 1244 m, Oxfordian, O:rnookovo Formation); S-24 Nikola Kozlevo 
(depth 657-670 m, Early Kimmeridgian, Cernookovo Formation ; depth 680-690 m, Oxfordian, Cernookovo 
Formation); S-30 Kardam (depth 1104 m, Early Kimmeridgian; depth 1115 m, Oxfordian, Drinovo Formation); 
R-3 Tjulenovo (depth 953-%2 m, Late Callovian Oxfordian, Cernookovo Formation); R-109 Vranino (depth 
1295 m, Late Oxfordian, ldocerC.s sp., Cernookovo Formation ; depth 1303 m, Early Oxfordian, Neocampili· 
tes ( Neocampiltes) cf. helveticus (Jeanne t, 1951), Provadija Formation); S-10 Cernookovo (depth 920-
937 m, Oxfordian, Cernookovo Formation). 

Rhynclrodiniopsis gochtii (P o c o c k, 1972) J a n s o n i u s, 1986 

Pl. 1X, figs 6, 8 

Type. Holotype illustrated by P o cock (1972, pl. 22, fig. 12, text-fig. 6) and refigured 
by Janson ius (1986, pl. 1; figs 1-3, text-fig. 14). 

C o m m e n t s. I have at my disposal several specimens of R. gochtii, all of them in 
apical or antapical position. Compoundly branching and distally linked cingular processes 
are seen. Admitted here is that the specimen designated by Pocock (1972, p. 102, pl. 23, 
fig. 11) as Dinoflagellate sp. B and determined by J a n s o n i u s ( 1986, p. 220, pl. 3, fig. 18, 
text-fig. 17) as Wanaea c!athrata C o o k s o n & E i s en a c k, 1953 is in fact R . gochtii 
in an antapical position. Along the sutures on the epicyst of the Bulgarian specimens some 
scarce, branching processe:., distally free are available. That has been oted by J a n s o­
n i u s ( 1986, p. 218). In my belief, this ornamentation is to be a primary one and not a re­
sult of mechanical dismemberment. The species is hardly distinguished to be cornucavate. 

0 c c u r r en c e. Boreholes: R-1 Junak (depth 1739 m, Late Callovian, Hecticoceras ( Jeanneticeras) 
cf. pleurospanium (Paron a & Bon are IIi, 1895), Provadija Formation); R-3 Junak (depth 1792.2 m, 
Early Callovian, Macrocephc.lites sp. indet., Esenica - Polaten Formation). 

Rhynchodiniopsis regalis (G o c h t, 1970b) Jan D u Chene et a!., 1985 

Pl. V, fig. 3 

T y p e. Holotype iHustrated by . G o c h t (1970b, pl. 33, fig. 6, text-fig. I 0). 
Co m men t s. J an D u Chen e et a!. (1985, p. 120) referred this species to the 

genus Rhynchodiniopsis provisionally, because of the presence of intratabular spines like 
those in the holotype on the species illustrated by Go c h t (1970b). 

0 c c u r r e n c e. Boreholes: R-32 · Selanovci (depth 3026.9 m, Early Callovian, Macrocep/wlites sp. 
indet. , Verenica Member of the Bov Formation); R-14 Grozdjovo (depth 2683 m, Middle Bathonian, Polaten 
Formation); R-6 Sultanci (depth J 968 m, Late Bathonian, Esenica- Po Iaten Formation); R-7 Sultanci (depth 
1915.5-1924.5 m, Late Bathonian, Esenica- Polaten Formation); R-11 Zitnica (depth 1995.5-1998 m, Late 
Bathonian - Early Callovian, Esenica Formation); R-1 Junak (depth 1748-1750 m, Late Bathonian, Polaten 
Formation); R-2 Preslavci (depth 1032-1034 m, Middle Bathonian, Esenica Formation); R-1 Ceresovo (depth 
1128.8-1130 m, Middle Bathonian, Esenica Formation); R-67 Makedonka (depth 1375.7 m, Late Bathonian, 
Dobric Formation). 

Genus Scriniodinium K I e m e n t, 1957 

T y p e s p e c i e s (by original designation): Gymnodinium crystallinum D e f I a n d-r e, 
1938b, p. 165, pl. 5, figs 1-3. 

SCI'iniodinium asymmetricum (Rid i n g, 1987) comb. n. 

Pl. V, fig. I 
T y p e. Holotype illustrated bu R i d i n g (1987, fig. 7/1 ). 

C o m m e n t s. In accordance with S t o v e r & E v i t t (1978, p. 187) J a n D u 



Chene et al. (l986c, p. 315) and Brenner (1988, p. 72) the genusEndoscrinium (K lo­
rn en t, 1960) V o z z hen n i k ova, 1967 is considered by me as a junior synonym he 
the genus Scriniodinium . That made it neces~ary a new combination to be developed and tf­
species E. asymmetricum to be transferred to the genus Scriniodinium. 

0 c cur r en c e. Boreholes: R-1 Bjalo pole (depth 3385-3387 m, Early Callovian, M acrocephalites sp. 
indet., Verenica Member of the Bov Formation) ; R-7 Varbica (depth 3604 m,' Middle Bathoni an, Gorno Belo­
tinci Member of the Bov Formation) ; R-1 Junak (depth 1753 m, Late Bathonian, Polaten Formation); R-1 Cere­
sovo (depth 1128.8-1130 m, Middle Bathonian, Eseriica Formation). 

Scriniodinium galeritum (D e f I a n d r e, 1938b) subsp. galeritium K I e m e n t, 1960 

Pl. VI, fig. 2 

T y p e. Holotype illustrated by D e f l a n d r e (l938b, pl. 5, fig. 7) and refigured by J a n 
D u Chene et al., l986c (pl. 104, figs 10, 11). 

Comments. The nominate species is published by Dod e k ova (1967, p. 13, 
pl. l, figs 4, 5). 

0 c cur r en c e: Boreholes: R-2hg Ovca mogila (depth 1549 m, Early Kimmeridgian, Pleven Forma­
tion); S-1 Razgrad (depth 933-943 m, Oxfordian, Drinovo Formation); R-1 Hrabrovo (depth 1974.5 m, Late 
Callovian, Sultanci Formation); S-9 Kardam (depth 870-880 m, Early Oxfordian, Cernookovo Formation); 
S-31 Esenica (depth 750-755 m, Early Oxfordian, Cernookovo Formation); S-33 Esenica (depth 753 m, Ox­
fordian, Cernookovo Formation); S-32 Dolina (depth 715 m, Early Kimmeridgian, Cernookovo Formation ; 
depth 728 m, Oxfordifn, Cernookovo Formation) ; S-21 Kalugerica (depth 872-884 m, Early Oxfordian, Cer­
nookovo Formation) ; R-5 Tutrakanci (depth 1725-1740 m, Oxfordian, Provadija Formation); R-3 Brjag (depth 
1238-1224 m, Oxfordian, Cernookovo Formation); S-24 Nikola Kozlevo (depth 668-670 m, Early Kimmerid­
gian; depth 678-690 m, Oxfordian, Cernookovo Formation); S-30 Kardam (depth 1104-1115.4 m, Oxfordian ­
Early Kimmeridgian, Drinovo Formation); R-3 Tjulenovo (depth 953-954.4 m, Oxfordian, Cernookovo Forma­
tion); R-109 Vranino (depth 1289-1291 m, Early Kimmeridgian ; depth 1293.8 m, Late Oxfordian, ldoceras sp., 
Cemookovo Formation; depth 1298-1301 m, Early Oxfordian, Neocampylites ( Neocampylites) delmontanus 
( 0 p p e I, 1863); Neocampylites ( Neocampy/ites) cf. helveticus (J e anne t, 1951); Provadija Formation). 

Scriniodinium galeritum (De f Ian d r e, 1938b) subsp. reticulatum K I em en t, 
1960 

PI. VI, fig. 5 

T y p e. Holotype illustrated by K I e men t (1960, pl. 2, fig. 1) and refigured by J an D u 
chen e et al. (1986c, pl. 108, figs 9, 10). 

0 c cur r en c e. Boreholes: R-1 Bardarski geran (depth 3185-3188 m, Middle Callovian, Verenica 
Member of the Bov Formation) ; R-14 Grozdjovo (depth 2659 m, Late Callovian, Provadija Formation); S-1 
Razgrad (depth 939 m, Oxfordian, Drinovo Formation); R-1 Junak (depth 1739 m, Late Callovian, Callip!tylo­
ceras cf. disputabi/e (Zittel, 1869), Lacunose//a aff. aroloca (Op p e I, 1865), L. aro/ica Zone, Provadija Formation); 
;R.-1 Hrabrovo (depth 1974.5 m, Late Callovian, Sultanci Formation) ; S-9 Kardam (depth 887 m, Early Oxfor­
dian, Cernookovo Formation); S-21 Kalugerica (depth 888 m, Early Oxfordian , Cernookovo Formation); R-5 
Tutrakanci (depth 1765 m, Ea rly Oxfordian, Provadija Formation); S-24 Nikola Kozlevo (depth 669-671 m, 
Early Kimmeridgian, Cernookovo Formation); R-109 Vranino (depth 1276 m, ?Early Kimmeridgian, Cerno­
okovo Formation; depth 1298-1303 m, Early Oxfordian, Provadija Formation). 

Scrinidinium cf. luridum (De f I and r e, 1983b) K I e men t, 1960 sensu 
R i d i n g et al., 1985 

PI. V, fig. 2 
1985. Scriniodinittm cf. luridum ; sensu Rid i n get at., pl. 4, fig.5· 

Co m m e n t s. The species is distinguished for its well- shaped narrow apical horn, which 
is not observed in S. /uridum (De f Ian d r e, 1938b) K I em en t, 1960. 

0 c cur r en c e. Borehole: R-1 Bjalo pole (depth 3387 m, Early Callovian, Macrocephalites s p. indet., 
Verenica Member of the Bov Formation). 
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Genus Tubptuherel/a V o z z hen n i k ova, 1967 emended S a r j e ant, 1982a 
emend. n. 

}967. Tubotuberella V o z z hen n i k o va , p. 179. 
}977. Tubotuberella ; emend. B ride au x, p. 36. 
}977. Glabridinium B r i d e a u x, p. 35. 
}977. Dimidiadinium Brideau x, p. 37. 
}978. Tubotuberella; emend. S t o v e r & E v i t t , p. 196. 
J982. Tubotuberella ; emend. Sa r jean t, p. 41 . 

T y p e s p e c i e s (by original designation): Tubotubere/la rhombiformis V o z z h e n­
n i k o v a, 1967. 

D i a g nos i s. The same as Sa r jean t 's (1982a, p. 41) with the following addi­
tion: a characteri stic morphological feature in the species of the genus Tubotuberella is the 
ever strongly inclined, vent1ally lying antapical plate- 11111

, wich is at 30° angle with the 
dorsal postcingular plate - 4 1

". Introduced here is the term " inclination", from the Latin 
word -inclino - to incline, for expres si ng the inclination of the antapical plate. The opi­
stopyle is positioned on th e lower end of the antapical plate- 1 "", on the boundary with 
the postcingular plate- 4 1

" and is never occupying the whole antapical plate. Tabulation 
formula: 0-2?pr, 41

, a?, 6", 6c, 61
", lp, lpv, 1 "", s?. 

C o m m e n t s. The generic diagnosis is here made more preci~e by the tabulation 
formula for the more distinctly tabulated species, the tabulation of the hypocyst (fig. 4) 
and the structure of the hypopericoel. The latter was firstly illustrated by G o c h t (1970b, 
p. 143, figs 12, 15). The development of opistopyles is due to the availability of hypoperi­
coel and ventrally inclined antapical plate. The latter is poorly pronounced in G. jurassica 
where the antapical plate is sometimes slightly inclined. In G. eiser.ackii the inclination of 
I "" is greater and the opistopyles respectively are of larger size. The inclination angle in 
G. eisenackii is bigger than that in the species of the genus Tubotuberel/a. On the grounds 
of the above, bearing in mind the untypical inclination and other features of G. eisenackii 
designated by S a r j e a n t (l982a, pp. 19-25), I preserve the species to be referred to the 
genus Gonyaulacysta. 

In the case of large opistopyles, a secondary increase of the inclination angle may some­
times occur. In such case much more measurements of different specimens should be made. 

For the greater part of the species belonging to the genus Tubotuberrel/a the inclina­
tion is about 20° (T. rhomb(formis, T. sphaerocephalus, T. dangeardii, T. egementii, T. what­
/eyi) and about 25° (T. uncinata) . The measurements have been made using the micropho-

6c 

a b 

tographs of the holotypes published. In my 
believe the illu strated tabulation schemes of 
T. dangeardii subsp. dangeardii S a r j e a n t 
( 1968, p. 226, fig. 3 and 1982a, p. 22, fig . 5c, d) 
and T. egementii G i t m e z (1970, p. 273, 
fig. 18) do not reflect the real tabulation . The 
opistopyle is considered to be antapical plate, 
and the markedly inclined plate 1 "" may be 
seen on the photographs of S a r j e a n t 
( 1968, pl. 1, fig . 21; pl. 3, figs 8, 15; 1982a, pl. 
5, fig. 7; pl. 8, figs 4, 6) and G i t m e z (1970, 
pl. I 0, fig. 5). The correct tabulation sche­
me is shown on fig. 4 where the inclination is 
very typical. The strongly inclined antapical 
plate is causing deformation on the postcin· 
gular plates 31

" and 5" 1 • The latter ones have 
short ventral and highly elongated lateral­

Fig. 4. Revisedtabulation sketch of Tubotuberella dr.· dorsal sides. The dorsal part of the hypocyst 
ngeardii (Sa r j e a n t, 1968) with inclination 200:(a) is occupied by an extendedly-trapezoid pla-
in vent ro-lateral view; (b) in ventra l view te 4 1". 
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PLATE I 

1. Adnatosphaeridium caulleryi (De f I and r e, 1938b). Slide 1710-2, Borehole R-4 Mirovo, depth .1293 m, 
Tica Formation, Tithonian, x 600 

2. Valensie/la ovula (De f Ian d r e, 1947c). Slide 1375-1, borehole S-33 Esenica, depth 795.7 m, Cernookovo 
Formation, Late Callovian, x 600 

3. Ellipsoidictyum cinctum "'Form A" Go c h t, .1970b. Slide 3421-1 , borehole R-6 Sultanci, depth 1960 m, Ese­
nica - Po Iaten Formation, Late Bathonian, x 600 

4. Ellipsoidictyum reticulatum (V a I en s i, 1953). Slide 910-9, borehole S-12 Gornjak, depth 852.2 m, Dobric 
Formation, ?Early Callovian, x 700 

5. The same specimen viewed by transparency, x 700 
6. Lagenadinium callovianum P i e I , 1985. Slide 3639-1, Borehole R-1 Hrabrovo, depth 1977.2 m, Sultanci 

Formation, Middle Callovian, x 500 
7. Belodinium asaphum D r u g g, 1978. Slide 1322-2, borehole S-31 Esenica, depth 756.5 m, Cernookovo For­

mation, Late Callovian, x 500 
8. Dingodinium harsveldtii Her n green et al., 1984. Slide 3133-2, borehole R-1 Bardarski Ger·an, depth 

3188 m, Verenica Member of Bov Formation, Middle Callovian, x 600 
9. Dingodinium har sveldtii He r n g r e e n et al., 1984. Slide 3499-1, borehole R-7 Sultanci, depth 1895 m, Sul­

tanci Formation, Late Callovian, x 600 
10. Chlamydophorella sp. SA S me I r o r, 1988a. Slide 870-6, borehole S-32 Dolina, depth 745.5 m, Cernookovo 

Formation, Callovian, x 600 
1 I . Ch/amydophorella sp. SA S me I r o r, !988a. Slide 910-22, borehole S-12 Gornjak, depth 852.2 m, Dobric 

Formation, ?Early Callovian, x 600 
12. Valensiella vermiculata G o c h t, 1970b. Slide 3941-12. borehole R-3 Junak , depth 1792.2 m, Esenica - Po­

laten Formation, Early Callovian, x 570 
13. The same specimen in median view, x 570 
14. Ellipsoidictyum gocluii Fens om e, 1979. ln high focus . Slide 3639-5, borehole R-1 Hrabrovo, depth 

1977.2 in, Sultanci Formation, Middle Callovian, x 550 
15. The same specimen, in median focu s, x 550 
16. Valensiella ampula Go c h t, 1970b. Slide 3133-3, borehole R-1 Bardarski geran, depth 3188 m, VeCfnica 

Member of Bov Format ion, Middle Callovian, x 600 
17. Ellipsoidictyum cinctum K I em en t, 1960. Slide 3941-2, borehole R-3 Junak, depth 1792.2 m, Esenica­

Polaten Formation, Early Callovian, x 550 
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PLATE II 

/ . Srephanelytron scarburg/umse S a r j e a n t. 1961 a. Slide 1298-1, borehole S-9 Kardam, depth 877.5 m, Cer­
nookovo Formation , Early Oxfordian. ' 600 

2. Srephanelyr ron redchf{ense S a r j e a n t, 1961 a. Slide 1310-2. borehole S-9 Kardam, depth 870.5 m. Ox­
fordian, Cernookovo Formation, Y 600 

3. Cleisro sphaeridium polrrrichum (V a I ens i, 1947). Slide 1130-21. borehole S-10 C:ernookovo, depth 944 .6-
949 m, Dobric Formation . Late Bathonian . ·, 800 

4. Cleisrospltaeridium tribuli(erum (Sa r j e an t, 1962a). Slide 1938-2. borehole S-30 Kardam . depth 1115.4 m. 
Drinovo Formation, Earl y Oxfordian , · 600 

5 . Senrusidinium rioulrii (Sa r jean t, 1968). Slide 910-1 , borehole S-12 Gornjak. depth 852 .2 m. Dobri c 
Formation , ?Early Callovian. > 700 

6. Cleisrosphaeridilllll variJpinosu 111 (Sa r j e a n t, 1959). Slide 1969-1. borehole R-1 Tjulenovo , depth I 017 .4 m, 
Dobric Formation , Late Bathonian. -.. 550 

7. Kylindrocysra spinose. Fenton et al., 1880. Slide 1270-5, borehole P-2 Preslavci, depth 1033 m. Esenica 
Formation , Middle Bathonian, ·· 600 

8. Aropodinium pros tatum D r u g g, 1978. Slide 1130-3, borehole S-1 0 C:ernookovo. depth 944 .6-949 m, Dobri c 
Formation, Late Bathonian , ' 500 

9. Esclwrispltaeridia pococki (Sa r jean t , 1968). Slide 3558-1 , borehole R-1 Jun ak, depth 1739 m, Prova­
dija Formation , Late Callovian , x 600 

10. Lirhodinia sp. A. In ventral view by transparency. Slide 910-1 , Borehole S-12 Gornjak, depth 852.2 m, Dobri c 
Formation , ?Earl y Callovian , / 600 

II . The same specimen, in dorsal view, > 600 
12. Lirlwdinia sp. A Note the mono lithic opercul um in place. Slide 910-1, borehole S-12 Gornjak, depth 852.2 m, 

Dobric Formation, ?Earl y Callovian, -"' 500 
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PLATE Ill 

I. Litlwdinia sp. B. In ven tral view, note the posterior intercalar pl ate-2 p. Slide 996- 1, borehole S-24 ikola 
Kozlevo, depth 728 m. Esenica Formati on, Middle Bathonian, ·. 500 

2. The same specimen; dorsal si de viewed by tran sparency, ' 500 
3. Lirhodinic. borealis (Sa r jean t , 1980b) . Slide 1961-1, borehole R-1 Tjulenovo, depth 1017.4 m, Dob ri c 

Formation , Late Bathonian. Y600 
4. Lithodinia cf. superornata (W. Wet z e 1) , 1966) , Slide 3562-) , borehole R-1 Junak , depth 1746.5 m, Pola­

ten formation, Earl y Callovian - Late Bathonian , -" 600 
5. Litlwdinia JUrassica Ei sen ac k, 1935. In vet ral view : ope rcular pieces in place. ;ilide 3133.2, boreh ole 

R-1 Biirdarski geran. depth 3188 m, Verenica Member of Bov Formation, Middle Callovian, .· 600 
6. Compo sitosphaeridium polonicum (G 6 r k a, 1965). Note the clear septum uniting the proximal ends of the 

upper left processes. Slide 4073-1, borehole R-14 Grozdjovo, depth 2659 m, Provadija Formation, Late 
Callovian, x 600 

7. Rigaudella aemula (D e f I a n d r e, 1938b). Slide 903-9, borehole S-32 Do lina, depth 743 m, Cernookovo 
Formation, Early Oxfordian, x 500 

8. Rigaudella /ilamento sa (Co o k s o n & E i s e n a c k, 1958). Slide 903-9, borehole S-32 Dolina, depth 
743 m, Cernookovo Formation, Early Oxfordian, / 500 

9. Compositosphaeridium polonicum (C 6 r k a, I 965). Slide 1130-21, borehole S-10 Cernookovo, depth 944.6-
949 m, Dobri~ Formation, Late Bathonian , /. 500 

10. Gongylodinium erymnoteichos Fenton et al ., 1980. Slide 387-3, Town of Belograd~ik, Polaten Formation, 
early Bathonian , '/ 600 

11. Composirosphaeridium polonicum (G 6 r k a, 1965). Sl ide 1676-2, borehole R-5 Tutrakanci, depth 1765 m, 
Provadija Formation , Middle Oxfordian, / 600 

12. Mendicodinium groenlandicum (Pocock & Serjeant, 1972). In ventral view with sulcal concavity . 
Slide 3133-4, borehole R-1 Biirdarski Geran, depth 3188 m, yerenica Member of Bov Formation, Middle 
Callovian, Y 550 

13. Heslertonia teichophera (S a r j e a n t , 1961 a) . Slide 3941-1 , borehole R-3 , J unak , depth 1792.2 m, Esenica ­
Polaten Formation, Early Callovian, /. 550 

14. Pareodinia ceratophora De f Ian d r e, 1947c. Slide 1016-2, borehole S-10 Cernookovo, depth 946.9 m, 
Dobri~ Formation, Late Bathonian , x 450 
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PLATE IV 

I. Pareodinia groen/andica Sa r jean t, 1972. Slide 1360-1, borehole S-31 Esenica, depth 809 m, Esenica 
Formation, Middle Bathonian, x 600 

2. Kalyptea stegasta (Sa r jean t, 1961a). Slide 1016-4, borehole S-10 Cernookovo, depth 946.9 m, Dobric 
Formation, Late Bathonian, x 500 

3. Polygonifera? aspera sp. n. In apical view, operculum displaced in lower p3.rt of the photo; combination 
archeopyle with ap:cal and tree intercalar plates symmertric'llly la: king. Slide 3639-8, b:>ri!hole R-1 Hrab­
rovo, depth 1977.2 m, Sultanci Formation, Middle Callovian, x 600 

4-10. Tabulodinium senari1:m sp. n. Dobric Formation : 4- holotype, in ventral view by transparency, without 
"kalyptra", slide 910-5, borehole S-12 Gornjak, depth 852.2 m, ?Early Callovian, x 600; 5- the same spe­
cimen, in dorsal view, x 600; 6 - in epi-ventral view, slide 1969-3, borehole R-1 Tjulenovo, depth 1017.4 m, 
Late Bathonian, x 500; 7- the same specimen, in hipo-dorsal view with "kalyptra", by transparency, 
x 500; 8- in median view with "kalyptra" as outer wall layer, slide 2058-11, borehole R-87 Gurkovo, 
depth 1371.5 m, Late Bathonian, x 450; 9- the same specimen, in lateral view by tansparency, x 450; 
10 - the same specimen, in lateral view with archeopyle and ''kalyptra" as outer wall layer not broken, 
x 530 

Il-16. Polygonifera? aspera sp. n. Borehole R-1 Hrabrovo, depth 1977.2 m, Sultanci Formation, Middle Cal­
lovian: II - free operculum with apical and intercalar plates, slide 3639-1, x 600; 12 - free apical oper­
culum, slide 3639-2, x 500; 13 - holotype, in ventral view with two slightly m'irked hypocystal lobes , fla­

gellar mark and a large archeopyle, slide 3639-4, x 600; 14 - spe:imen in apical-ventral view, operculum 
slightly displaced, slide 3639-5, x 550; 15 - specimen with two wall layers wholly appressed ; operculum 
slightly displaced consisting of four apical and two intercalar plates, slide 3639-5, x 500; 16 - specimen in 
ventral view with flagellar mark and a large archeopyle, slide 3639-1, x 500 
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PLATE V 

1. Scriniodinium asymm?tricum (Riding, 1987) comb. n. Slide 4019-3, borehole R-1 Bjalo pole, depth 3387 m, 
Yerenica Member of Bov Formation, Early C :lllovian, x 500 

2. Scriniodinium cf.luridum (De f I andre, l938b) senm Riding et a\., 1935 co .nb. n. Slid~ 4019-l, bore­
hole R-1 Bj~lo pole, depth 3387 m, Verenica Memb~r of Bov Formation, Early Callovian, x 500 

3. Rhynchodiniopsis? regalis (Go c h t, 1970b). Slide 1270-5, borehole R-2 Preslavci, Esenica Formation, 
Middle Bathonian, x 600 

4. Gonyaulacysta jurassica (De f I an d r e, l938b). Slide 3133-3, b:>rehole R-1 Bardars ki Geran, depth 3188 m, 
Verenica Member of Bov Formation, Middle C1llovian, x 550 

5. Diacanthum?filapicatum (Go c h t, l970b).ln lateral view. Slide 1016-l, borehole S-10 Cernookovo, depth 
946.9 m, Dobric Formation, Late Bathonian, x 500 

6. Gonyau/acysta pectinigera (Go c h t, 1970b). In dorso-median view, 3941-9, borehole R-3 Junak, depth 
1792-2 m, Esenica - Polaten Formation , Early C11lovian, x 600 

7. Gonyau/acysta pectinigera (Go c h t, l970b). In ventral view. Slide 910-8, borehole S-12 Gornjak , depth 
852.2 m. Dobric Formation, ?Early Callovian, x 450 

8. Gonyaulacy sta centriconata Riding, 1983 . In ventral view. Slide 1133, borehole R-67 Makedonka, depth 
1370 m, Dobric Formation, Middle Callovian, .· 500 

9. Gonyaulacysta eisenackii (De f Ian d r e, l938b). In lateral view. Slide 1298-1, borehole S-9 Kardam, 
depth 877.5 m, Cernookovo Formation, Early Oxfordian, ' 500 

10. Gonyaulacysta jurassica subsp. adjecto var. longicomis ( D c f I a n d r e, l938b). In dorso-median view. 
Slide 3941-13, borehole R-3 Junak, depth 1792.2 m, Esenica - Polat en Formation, Early Callovian, ' 600 

11. Tubotubere/k, dangeardii (S a r j e a n t. 1968). Slide 2101.2, borehole R-2 Agatovo, depth 3276 m, Pol at en 
Formation, Middle Bathonian, ·.· 600 

12. Tubotuberella dangeardii(S a r jea n t , 1968). Slide 3941-2, Borehole R-3 Junak, depth 1792.2 m, Escnica ­
Polaten Formation, Early Callovian, .•. 550 

/3-15 . Carpatlwdinium predae (Be j u, 19il ). Town of Belogradcik , Polaten Formation, Early Bathonian , 
:<450 ; 13 - sli de 417-1, in lateral view; 14 - slide 417-2, in ventral view, long and narrow specimen: /5 -
slide 417, in ventral view 
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PLATE VI 

I. Aldo~(ia aldorfensi~ (Go c h t, J970b). Slide 1016-2, borehole S-10 L:ernookovo, depth 946.9 m, Dot.: 
Formation, Late Bathonian, x 500 

1. Scriniodinium galeritum subsp. galeritum ( D e f I a n d r e, 1938b). Slide 1987-1 , Lorehole R-1 09 Yranino, 
depth 1303 m, Provadija Formation , Early Oxfordian, Y 580 

3. Tubotllberella vozzhenniko~·ae (Sa r jean t, 1982b). In ventro-lateral view. Slide 3941-9, borehole R-3 
Junak, depth 1792.2 m, Esenica - Polaten Formation, Early Callovian, x 500 

4. Rhynchodiniopsis cladophora (De f I a n d r e, 1938b). Slide 1940-1, borehole R-3 Tjulenovo, depth 954 m, 
Cernookovo Formation, Oxfordian, >" 500 

5. Scriniodinium galeritum subsp. reticulatum K I e men t, 1960. Slide 3132-3, borehole R-1 Bardarski Geran, 
depth 3185 m, Verenica Member of Bov Formation, Middle Callovian, x 500 

6. Tubotllberella cf. rhombi/ormis V o z z h e n n i k ova, 1967. In ventro-lateral view, note a big opistopyle 
and inclination. Slide I 044-2, borehole R-54 Gurkovo, depth 1332 m, Dobric Formation, Late Bathonian, 

X 1000 
7. Wanaea acollaris Dod e k o v a, 1975. Note the sulcus on the hypocyst , seen in distorted with air bubbles 

slide 910-9, borehole S-12 Gornj:1k, depth 852.2 m, Dobric Formation, ?Early Callovian, x 600 
8. Wanaea acollaris Dod e k ova, 1975 . Note the tabula~ion on the epicyst. Slid: 910-20, b:Jrehole S-1 ' 

Gornjak, depth 852.2 m, Dobric Formation, ?Early Callovian x 570 
9. Tubotuberella dangeardii (S a r i e a n t, 1968). In ventral view. Slide 910-1, borehole S-12 Gornjak, dept 

852.2 m, Dobric Formation, Early Callovian, x 600 
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PLATE VII 

1-4. Mosaicodinium mosaicum (Dod e k ova, 1975) comb. n. Borehole S-12 Gornjak , depth 852.2 m, Dobric 
Formation, ?Early Callovian: I- slide 910-2, holotype, in ventral view, x 599; 2- the same specimen, 
in dorsal view by transparency, ..< 500; 3 - the same speci men, construction of the sulcus, x 1000; 4 -
slide 910-3, epicyst in apical view, construction of the apex, x 550 

.5 . Ctenidodinium combazii D up i n, 1968. Slide 2101-2, borehole R-2 Agatovo, depth 3276 m, Polaten Forma­
tion, Middle Bathonian, x 500 

6. Ctenidodium continu'fm G o c h t, 1970b. Slide II 30-28, borehole S-1 0 Cernookovo, depth 944.6-949 m 
Dobric Formation , Late Blthonian, ..< 600 

7. Ctenidodinium ornat~<m (Eisen a c k, 1935). Slid! 910-S, bJ ~!'D . e S-12 G ornjak, depth 852.2 m, Dobri 
Formation. ?Early Callovian; x 550 

8. Tubotubere/la dangeardii (Sa r jean t, 1968). In lateral view, note the inclination between the plates I"" 
and 4"' Slide 910-1, l:torehole S-12 Gornjak , depth 852.2 m, Dobric Formation, ?Early Callovian, x 650 

9-11 . Dingodinium minutum D o d e k o v a, 1975. Holotype, sl ide 910-10, borehole S-12 Gornjak, depth 852.2 m,. 
Dobric Formation, ?Early Callovian, ;<. 500; 9- In ventral view by transparency; IO- In median view; 
II - In dorsal view 

12. Chytroeisphaeridia chytroeides (Sa r j e an t, 1962a). In lateral view. Slide 1940-1, borehole R-3 Tjulenovoc, 
depth 954 m, Cernookovo Formation, Oxfordian, x 500 

13, 14. Sentusidinium baculatum (Dod e k ova, 1975). Holotype, slide 1053-2, bor~hole R-54 Gurkovo, depth 
1341 m, Dobric Formation, Late Blthonian, x 450 
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PLATE Vlll 

1. :!. Ctenidudinium cornigerum (V a I ens i, 1953). Slide 2101-2, borehole R-2 Agatovo, depth 3276.6 m, Po­
laten Formation, Middle Bathonian, ' 600 

1 - sPt:cimen with lo ng processt:s hi-trifurcated at distal ends: 2- specimen with acuminate ending proces­
ses, rarement bifurcate 

3. Nallnucerawpsi.,· gracilis A I her t i, 1961 . Slide 417.2, Town of Belogradcik, Polaten Formation, Early 
Bathonian, 600 

4. Ctenidudinit.m sell»'oodii (Serjeant, 1975a). In ventral view by transparency. Slide 3133-1, borehole 
R-1 Bardarski geran, depth 31 !!8 m, Verenica Member of Bov Formation, Middle Callovian, x 550 

5. The same specimen in dorsal view, · 550 
6 . Nwmoceruwp~is pelltlciliu Ref Ian d r e, 1938b. Slide 3941-1, borehole R-3 Junak, depth 1792.2 m, Ese­

nica - Polaten Formation, Early Callovian, / , 500 
7, 8. Ctenidodinium aff. sel!woodii (S < r jean t, 1975a). Slide3 133-1, borehole R-1 Biirdarski Geran, depth 

3188 m, Verenica Member of Bov Formation, Middle Callovian, >' 500 
7 - in ventral view, note the plate 2p on the left lower part of the photo; 8- in dorsal view, by transparency 

9. Sirmiudi11iopsis urqis Drug g, 1978. Slide 1130-27, borehole S-10 Cernookovo, depth 944.6-949 m, Doh-
ric Formation, 600 

10. Sirmiudinitmt !{russi A I b e r t i. 1961 . Slide 903-1, borehole S-32 Dol ina, depth 743 m, Cernookovo For-
mation, Early Oxfordian, 500 

II . Nwmvceratupsi~ .lpiculllla S t o v t: r, 1966. Slide 1799 m, borehole R-1 Ceresovo, depth 1128.8 m, Esenica 
Formation, Middlt: Bathonian, 600 
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PLATE IX 

I , 2. Korystocysta ~rochtii (Sa r .i e ant, 1976). Slide 3133-3, borehole R-1 Biirdarski Geran, depth 3188 m, 
Verenica Member of Bov Formation, Middle Callovian, / 600: I - whole specimen, with epicystal ar­
cheopyle: 2 - epicyst. in apical view 

3-5, Y, IIJ, Tuhulodiniton .1enarium sp. n., Dobric Formation: 3 - slide 1969-4, borehole R-1 Tjulenovo, depth 
I 017.4 m. Late Bathoni an, · 550; 4 - slide 910-6? borehole S-12 Gornjak, depth 852.2 m, ?Early Callovian, 
· 470: 5 - slide 910-5. borehole S-12 Gornjak, depth 852.2 m, ?Early Callovian, X470; 9- in ventral 

view, by tran sparency, slide 1969-4, Borehole R-1 Tjulenovo, depth 1017.4 m, Late Bathonian , x 550; 10 -
same specimen, in dorsal view, '· 550 

6 . Rlrynclwdiniopsis gochtii (Pocock, 1972). In apical view. Note the ci ngular ornamentation. Slide 3941-7, 
bon:hole R-3 Junak, depth 1792.2 m, Esenica - Po Iaten Formation, Early Callovian, x 540 

7. Eodinia cf. pachytlreca Eisen a c k, 1936. Slide 3639-2, Borehole R-1 Hrabrovo, depth 1977.2 m, Sultanci 
Formation, Middle Callovian, ' 730 

8. Rhynclwdiniopsis goch tii (Pocock, 1972). In apical view, note the cingular processes with connected 
distal ends. Slide 355M-I, borehole R-1 Junak , depth 1739 m, Provadija Formation, Early Oxfordian- Late 
Callovian, · 530 

II , 12. Korystocy .l"fa paclryd(' Y/1111 (D e f I a n d r e, 1938b). Slide 2028-1, borehole R-88 Caricino, depth 1276 m, 
Dobric Formation , Late Bathonia n, · 500: II - specimen in ventral view; 12- specimen in dorsal view, 
with growth bands 

13. I.ithodinia volensii (Sa r je an t, 1966b). In median focus. Slide 541-5, borehole R-1 Dolni D1'lbnik, depth 
2721) m, Polaten Formation, Early Bathonian, 700 
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PLATE X 

1. Belodinium obsoletum Dod e k ova, 1975. Holotype, in median focus , slide 1130-19, borehole S-10 Cer­
nookovo, depth 944.6-949 m, Dobric Formation, Late Bathonia.n, x 650 

2, 3, 6, 8. Ctenidodinium rotltlldum Dod e k ova, 1975: 
2 - holotype, in ventral view by tran sp~rency, sl ide 910-1, borehole S-12 Gornjak, depth 852.2 m, Dobric 
Formation, ?Early Callovian, ' 500: 3 - the same specimen in dorsal view, ' 500: 6 - specimen in ven­
tral view. Note the asymmetrical cingulum and more rare sutural spines, slide 3133-1, borehole R-1 Bllr­
darski Geran, depth 3188 m, Verenica Member of Bov Formation, Middle Callovian, '< 500: 8 - epicyst 
in apical view by transparency, slide 1130-4. bort>hole S-10 Cernookovo, depth 944.6-949 m, Dobric Forma­
tion, Late Bathonian, ' 500 

4. Glomodinium reticulopilosum D o d e k o v a, 1975 . Holotype, in dorsal view, with 31 archeopyle, oper­
cular pies in place, slide 1130-30, borehole S-1 0 L'ernookovo, depth 944.6-949 m, Dobric Formation, Late 
Bathonian, ' 800 

5. Litliodinia reticulata (Dod e k ova, 1975). Holotype, in ventro-lateral view, slide 1130-2, borehole S-10 
L'ernookovo, depth 944.6-949 m, Dobric Formation, Late Bathonian, ' 700 

7. Parvulodinium clai'Ot/1111 Dod e k ova, 1975. Holotype in ventral view, slide 911-4, borehole S-12 Gor­
njak, depth 854 m, Dobric Formation, Late Bathonian, ' I 000 

9, II . Cliytroeispliaeridia scahrata Poco c k, 1972: 9 - slide 3941-9, borehole R-3 Junak, depth 1792.2 m, Ese­
nica - Po Iaten Formation. Early Callovian, ' 600: II - slide 910-5, borehole S-12 Gornjak, depth 852.2 m, 
Dobric Formation , ?Early Callovian, ' 420 

10. Lithodinia insulofigurata (Dod e k ova. 1975). Slide 1016.4. borehole S-10 L'ernookovo, depth 946.9 m, 
Dobric Formation, Late Bathonian, ' 500 

12. Pareodinia ceratopliora subsp. scopaeus (Sa r jean t, 1972). Slide 3639-2, borehole R-1 Hrabrovo, depth 
1977.2 m, Sultanci Formation, Middle Callovian. ', 550 

13. Dodekol'ia gocluii (Dod e k ova. 1975). Holotype, slide 910-1. borehole S-12 Gornjak. depth 852.2 m, 
Dobric Formation, ?Early Callovian, ' 720 

14. Lithodinia borealis (Sa r j e an t, 1980). Two plates and I pr of apical open:ulum in place. Slide 1534-2, bore­
hole S-21 Kalugerica, depth 904 m, Esenica Formation, Late Bathonian, ' 600 

15. Pareodinia barentsensis S me I r or. 1988a. Slide 3639-1 . borehole R-1 Hrabrovo , depth 1977.2 m. Sultan­
ci Formation, Middle Callovian, A 500 

16. Chlamydopliorel/a raritubulae D ode k o v a. 1975. Paratype, sl ide 1130-15, Borehole S-1 0 L'crnookovo, 
depth 944.6-949 m, Dobri c Formation. Late Bathonian . , 750 

17. Pareodinia pro/angora Sa r jean t, 1959. Slide 1045-2 , borehole S-54 Gurkovo, depth 1333 m, Dobric 
Formation, Late Bathonian . ' 465 

18. Hes/ertoniateicliopliaa (Sarj t•a nt, !9fila) . Slick IJ :)t) .:?.J . borcholeS-IOternookovn.dt'pth944.6-949m, 
Dobric Formation, Late Bathonian, ' 630 



The inclination in T. dentata R a y n au d, 1978 was not measured because on all mic­
rophotograph s (R a y n a u d, 1978, pl. 2, fig. 13 and J a n D u C h e n e et al., 1986:> 
pl. ' 126, figs r~3) the sutures are blurred by broad sutural crests and the tabulation, anp 
the position of plate I" " is dubious. I suppo se that the inclination is over 30° and taking 
into account also the presence of caudiculae, and the general view of the cyst, I am coming 
to the conclusion that T. dentata Ra y n au d, 1978, p. 395, pl. 2, fig . 13 is to be referred 
to the genus Gonyaulacysta-Gonyaulacusta dent at a (Ray n au d , 1978), analogically to 
G. cisenackii. 

Another species having inclination analogical to the one characteristic for the genus 
Tubotuberella is Scriniodinium asymmetricum (R i d i n g, 1987), though a number of other 
morphological features keep it to be belonging to the genus Scriniodinium. 

Tubotuberella dangeardii (Sa r j e ant, 1968) Stover & E v i t t, I 978 

Pl. V, fig. II, 12; Pl. VI, fig. 9; Pl. VII, fig. 8 

T y p e. Holotype illustrated by S a r j e a n t (1968, pl. 3, fig. 8, text-fig. 3). 
Com men t s. As a typical reptesentative of the tabulated forms of the genus Tubo­

tuberella, this species has poorly marked tabulation. The latter is indicated by low ridges with 
scarce short spines. The availability of some well-preserved specimens made it possible a tabu­
lation scheme specifyi ng the plate pattern of the hypocyst to be developed (fig. 4). Plate 
11

" is a small, narrow rectangle positioned between the sulcus and the larger triangular 
plate 2" I . I" I is in contact with the cingulum (8 r e n n e r, 1988, p. 29). Plates 31

" and 51
" are 

irregularly shaped, with their side short toward the ventral end and 2.5 to 3 times longer toward 
the dorsal end (fig. 4a). Plate 4 " 1 is highly elongated, trapezoid. Plates 1 p and I pv are avai-, 
!able too. The epicyst has its apical st ructure indistinct, but a specimen in a proper for 
these studies position has not been found yet. Tabulation f01mula: ?pr, 4 1

, a?, 61 ,6c, 6 1
", 1p 

lpv, 1 "", s?. 
Subspecies of T . dangeardii are not being distinguished in the Bulgarian dinocyst as­

semblages . 

0 c c u r r en c e. Boreholes: R-3 Ciren (depth 1292.5-1293.5 m, Middle- Late Callovian, Javorec 
Formation); R-1 2 Ciren (depth 1815-1817.5 m, Early Callovian, Verenica Member of the Bov Formation); R-2 
Agatovo (depth 3276.6-3277.4 m, Middle Bathonian, Polaten Formation); R-14 Grozdjovo (depth Z659 m, Late 
Callovian, Provadija Formation); R-3 Junak (depth 1792.2 m, Early Callovian, Macrocephalites sp. indet.,; 
depth 1795.5-1801.5 m, Late Bathonian, Esenica- Polaten Formation); R-7 Sultanci (depth 1915-5-1920 m, 
Late Bathonian, Esenica - Polaten Formation); R-11 Zitnica (depth 1995.5 m, Late Bathonian, Esenica For­
mation); R-1 Junak (depth 1753 m, Late Bathonian, Polaten Formation); R-3 Brjag (dept h 1280 m, Early Cal­
lovian, ?Polaten Formation) and an outcrop of the Kotcl Formation, Balaban Dcre Ri ver, Eastern Stara Planina 
Mountain . 

Tubotuberella cf. r/rombiformis V o z z h e n n i k o v a, 1967 ex S t o v e r & 
E v i t t, 1978 

Pl. VI, fig. 6 

T y p e. Two different specimens are illustrated by V o z z h e n n i k o v a to be a holo­
type of specie s (pl. 101 , fig. 2 and pl. I 04, fig. 2). S t o v e r & E v i t t (1978, p. 197) deter­
mined one of the specimen s illustrated on pl. 102, fig. 3a and pl. 104, fig. 2 to be a lectotype. 

C o m m e n t s. The Bulgarian specimens are rhomboid in shape, with long hypoperi­
coel, relatively big epipericoel with small, sharp apical horn and in their general shape they 
look like T. rhombiformis. However, in some specimens scarce fine spines on the sutures 
are available. They are abundant component of the Late Bathonian and Early Callovian 
assemblages, while the type material ha s been recorded in Upper Jurassic sediments. 

0 c cur r en c e. Boreholes : S-12 Gomjak (depth 852.2 m, ?Early Callovian, Dobric Formation); S-54 
Gurkovo (depth 1332 m,- hate Bathonian, Dobric Formation); R-1 Tjulenovo (depth 1017.4 m, Late Batho­
nian, Dobric Formation). 
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Tubotuberel/a vozzhennikovae (S a r j e a n t, I 982a) J a n D u C h e n e et al., I 986c. 

Pl. VI, fig. 3 

T y p e. Holotype illustrated by S a r j e a n t ( 1982, pl. 8, fig. 9) . 
Com m en t s. The Bulgarian specimen s have the characteristic inden.ted or spine­

like distally sutural ridges. Sometimes, the sca rce spines are bifurcate at their distal end. 
Some specimens have "accessory" shorter apical "horn", which might be due to the 
the preisence of higher sutural septae on the plate boundary between the apical precin­
gular series. 

0 c cur r en c e. Boreholes: R-3 Ciren (depth 1292.5 - 1293.5 m, Middle-Late Callovian , 
Javorec Formation); R-1 Bardarski Geran (depth 3063 - 3066 m, Late Oxfordian-Early Kimmeridgian, 
Pleven Formation) ; R-1 Junak (depth 1739 m, Late Callovian, Provadja Formation; depth 1744 m, 
Middle Callovian, Sultanci Format ion; depth 1745.5 m, Late Bathonian - Early Callovian, Polaten For­
mation); R-3 Junak (depth 1792.2 m, Early Callovian, Macrocephalites sp. indet., Esenica-Polaten 
Formation); R-7 Sultanci (depth 1895 m, Late Callovian, Sultanci Format ion); R-1 Tjulenovo (depth 
1008 m, Late Bathonian, Dobric Formation); R-J09Vranino (depth 1315.5 m, Late Bathonian-Early 
Callovian, D obric Formation); S-12 Gornjak (depth 852.2 m, ? Early Callovian, Dobric Formation); 
S-10 Cernookovo (depth 944.6-949 m, Late Bathonian, • Dobric Formation); an outcrop of the 
Kotel Formation, Balaban Dere River, Eastern Stara Plan ina Mountain. 

Dinocysts with combination archeop yle 

Genus Ctenidodinium Defl a ndre, 1938b emended Woollam, 1983 emended 
Ben son, Jr.', I985 

Type species (by original designation) : Lithodiniajurassica var. ornata E i sen a c k, 
1935. 

Ctenidodinium combazii D u pi n, I 968 

Pl. VII, fig. 5 

Type. Holotype illu strated by Dupin (1968, pl. I, fig s 4 , 5, text-figs 3, 4). 

0 c c u r r e n c e. Boreholes: R-5 Devetaki (depth 3036.5-3038.5 m, Middle Bathonian, Gorno Belo­
tinci Member of the Bov Formation) ; R-1 Simeonovo (depth 2144.5 m, Late Bajocian - Middle Bathonian, 
Polaten Formation); R-1 Jantra (depth 2084 m, Middle Bathonian, Esenica Formation); S-1 Razgrad (depth 
992.2 m, Middle Bathonian, Esenica Formation); R-2 Preslavci (depth 1032-1034 m, Middle Bathonian, Esenica 
Formation); R-16h Orljak (depth 779-859.6 m, Middle Bathonian, Esenica Formation); S-33 Esenica (depth 
795.4 m, Middle Bathonian, Esenica Formation); R-2 Medovina (depth 1343.5 m, Early Bathonian, Esenica 
Formation); R-1 Ceresovo (depth 1070 m, Middle Bathonian, Esenica Formation); R-7 Nonevo (depth 
1032-1033.8 nt, Mi C:t:le Bathonian, Esenica Formation); R-1 Resen (depth 2417 m, Middle Bathonian, 
Esenica Formation); R-1 Capaevo (depth 2189 m, Early Bathonian, Oppelia ( Oxycerites) yeovillensis 
(R o IIi e r, 1911 ), Esenica Formation); the outcrops of Middle Jurassic rocks, Kotel Formation in the 
Eastern Stara Planina Mountain (D o d e k o v a, T c h o u m a t c h e n c o, 1989). The chronostrati­
graphic range of this species in Bulgaria is Upper Bajocian- Middle Bathonian. Very scarce, uncertainly 
identified specimens have been found in the Upper Bathonian and Lower Callovian. 

Ctenidodinium continuum G o c h t, I 970b 

Pl. VII, fig. 6 

T y p e. Holotype illustrated by G o c h t (1970, pl. 52, fig. 15). 

0 c c u r r en c e. Boreholes: R-2 Agatovo (depth 3276-3277 m, Middle Bathonian, Polaten Formation); 
R-1 Bardarski geran (depth 3188 m, Middle Callovian, Yerenica Member of the Bov Formation); R-IO Goljamo 
Pestene (depth 2753-2754 m, Early - Midd le Bathonjan, Gorno Belotinci Member of the Bov Formation); 

R-1 Hajredin (depth 3558 m, Bathonian, Bov Formation); R-9 Septemvrijci (depth 3711 m, Late Bajocian­
Middle Bathonian, Etropole Formation); R-1 Jantra (depth 2079-2084 m, Middle Bathonian, Esenica Formation); 
R-1 Junak (depth 1744 m, Middle Callovian, Sultanci Formation; depth 1745.5-1750 m, Late Bathonian- Early 
Callovian, Polaten Formation); R-3 Junak (depth 1759-1801 m, Late Bathonian, Esenica- Polaten Formation); 
R-7 Sultanci (depth 1918 m, Late Bathonian, Esenica- Polaten Formation); R-9 Bozvelijsko (depth 2437 m, 
Late Bathonian - Middle Callovian, Sultanci Formation); R-16h Orljak (depth 779-857 m, Middle Bathonian, 
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Esenica Formation); R-2 Preslavci (depth 1032-1034 m, Middle Bathonian, Esenica Fonnation); S-10 Cemo­
okovo:(depth 944.6-949 m, Late Bathon ian, Dobric Formation); S-3 I Esenica (depth 770 m, Bathonian, Esenica 
Formation); S-33 Esenica (depth 770-787 m, Late Bathonian, Esenica Formation); R-4 Mirovo (depth 1399 m, 
Middle Callovian, Sultanci Formation) ; R-4 Vasil Levski (depth 1368 m, Middle Bathonian, Esenica Formation); 
R-1 L:ere~ovo (depth 1128 m, Middle Bathonian, Esenica Formation); R-1 Tjulenovo (depth 1010-1017.4 m, 
Late Bathonian, Dobri c Formation); R-109 Vranino 13 I I m, Late Bathonian -Early Callovian, Dobric For­
mation); R-67 Makedo.nka (depth 1380 m, Late Bathonian, Dobric Fonnation); S-12 Gornjak (depth 853.5-
855 m, Late Bathonian, Dobri c Formation) ; S-53 Belgun (depth I 180m, Late Bathonian, Dobric Formation); 
S-24 Nikola Kozlevo (depth 728-735 m, Middle Bathonian, Esenica Formation); S-32 Do1ina (depth 748-760 m, 
Middle - Late Bathonian, Dobric Formation); R-54 Gurkovo (depth 1340-1350 m, Bathonian, Esenica For­
mation); R-55 Konare (depth 1090 m, Bathonian, Escnica Formation) ; R-1 Capaevo (depth 2279-2280 m, Early 
Bathonian , Procerites sp. indet., Esenica Formation). 

Ctenidotlinium cornigerum (V a I c n s i, 1953) Jan Du C h c n e et al., 1985 

Pl. V Ill, figs I. 2 

T y p e. Holotype illustrated by V a I e n s i (1 953 , pl. I, fig. 8) and refigured by J a n D u 
Chene et al. (1985, pl. I , fig s 6, 7; text-fig. 1). 

C o m m e n t s. Thi s specie s ha s been determined by V a I e n s i (1953, p. 27) as 
Gonyaulax cornigera. Subsequently it has been designated by S a r j e a n t in D a v e y 
et al. (1969, p. 14) to be a type specie~ of the new genu s Hystr ichogonyaulax. Under the name 
of Hystrichogonyaulax cornigera it has been publi shed by )1, o .n. e K o B a in C a n y u o B 

et al. ( 1985, p. 148) and in C a n y H o s et al. ( 1986a, p. I 08). Finally, after the epicyst archeo­
pyle in the type material of the species H. cornigera was demonstrated the latter was defini­
tely referred to the genus Ctenidodinium (Jan D u Chene et al., 1985). 

0 c c u r r en c e. Boreholes: R-2 Agatovo (depth 3276.6-3277.4 m, Middle Bathonian, the species makea 
· up over 80 % of the dinocyst assemblage, Polaten Formation); R-7 Sultanci (depth 1915-1924.5 m, Late Batho­

nian, Esenica - Polaten Formation); S-32 Dolina (depth 758 m, Middle Bathonian, Dobric Formation) ; S-24 
Nikola Kozlevo (depth 728 m, Middle Bathonian. Esenica Formation); R-54 Gurkovo (depth 1340 m, Late Ba­
thonian, Dobric Formation); R-55 Konare (depth 1090 m, Bathonian, Esenica Formation). 

Ctenidodinium ornatum (E i s e n a c k, 1935) D e f I a n d r e, 1938b sensu D e f I a­
ndre, l93 8b 

Pl. VII , fig. 7 

Type. Holotype publi shed by E i sen a c k (1935, pl. 4, fig . 9) by Eisen a c k & K I e­
m en t (1964,p. 389) and Eisen a c k (1963, pl. 4, fig. 6). 

C o m m e n t s. B r e n n e r (1988, p. 46) is drawing attention on the fact that the 
type specimen of E i s e n a c k is incomplete, being therefore unable to comprehensively 
characterize the species. Because of that in the description of C. ornatum the "plesiotype" 
of Deflandre (1938b, pl. 9, figs I , 2) is used . 

0 c c u r r en c e. Boreholes: R-3 L:iren (depth 1292.5-1293.5 m, Middle - Late Callovian, Javorec 
Formation); R-12 L:iren (depth 1815-1817.5 m, Early Callovian, Verenica Member of the Bov Fonnation); R-S 
Devetaki (depth 2951-2955 m, Middle Callovian, Verenica Member of the Bov Formation); R-2hg Ovca mogila 
(depth 1549 m, Early Kimmeridgian, Pleven Formation); R-1 Bardarski geran (depth 3063-3066.5 m, Early Kim­
meridgian, Pleven Formation); R-14 Grozdjovo (depth 2659 m, Late Callovian, Provadija Formation); R-1 
Hrabrovo (depth 1974 m, Late Callovian; depth 1977.2 m, Middle Callovian, Sultanci Formation); R-7 Sultan­
ci (depth 1896 m, Middle Callovian, Sultanci Formation); R-1 Junak (depth 1744 m, Middle 
Callovian, Sultanci Formation); R-3 Junak (depth 1785 m, Late Callovian- Early Oxfordian, 
Provadija Formation); R-9 Kardam (depth 874-879 m, Early Oxfordian, L:emookovo Formation); 
S-33 Esenica (depth 753-756 m, Early Oxfordian, Cernookovo Formation); R-11 Hitrino 
(depth 894 m, Early Callovian, Drinovo Formation); S-21 Kalugerica (depth 876 m, Oxfordian, Cerno­
okovo Fonnation); R-4 Mirovo (depth 1399 m, Middle Callovian, Sultanci Formation); R-3 Tjulenovo (depth 
955 m, Oxfordian, L:ernookovo Formation); R-109 Vranino (depth 1298-1300 m, Early Oxfordian, Ntocampy/1-
lts (Ntocampy/ites ) de/montanus (0 p p e I, 1863), Provadija Fonnation); R-67 Makedonka (depth 1371.7 m, 
Late Bathonian, Dobri c Formation); R-88 Caricino (depth 1276 m, Late Bathonian, Dobric Fot:mation). 
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Ctenidodinium rotundum D o d e k o v a, 1975 

Pl. X, figs 2, 3, 6, 8 

T y p e. Holotype illustrated by D o d e k o v a (1975, pl. 4, figs 13, 14). 
C o rn m e n t s. W o o I 1 a m (1983, p. 193) tran sferred C. rotundum to the genus 

Dichadogonyaulax S a r j e a n t, 1966, pointing out the symmetry of the cingulum orna­
mentation. That made it necessary C. rotundum to be refigured and the asymmet ry of its 
cingulum to be emphasized (pl. X, fig. 6) as well as the typical structure of the apex (pl. X, 
fig . 8) of the genus Ctenidodinium (B e n s o n, J r. , 1985). C. rotvndum shows va riations 
in the den sity and length of the spines on the sutural septae, as we ll as on th eir di stal end­
acuminate s to bifid s. 

I admit that Dichadogonyau/ax stauromatos S a r j e a n t , 1976a (p. 9, pl. 2, fig. 4) 
pl. 3, figs 5, 6; text-fig. lA-C) is probably conspecific to C. rorundum and that the complex 
structure of the apex pointed out is due to a combined optical lay ing on of the apica l plates 
upon the antapical one (S a r j e a n t, 1976a, pl. 3, fig. 6). 

0 c c u r r e n c e. Boreholes: R-1 Bardarsk i geran (depth 3188 m, Middle Callovian , Verenica Member 
of the Bov Formation) ; R-9 Septemvrijci (depth 3686 m; Early Callovian, Verenica Member of the Bov Forma­
tion) ; R-1 Bjalo pole {depth 3385 m, Early Callovian, MacrocepiUIIires sp. indet., Verenica Member o f the Bov 
Formation); R-32 Selanovci (depth 3026.9 m, Early Callovian, Macroceplzalite s sp. indet., Verenica Member 
of the Bov Formation); R-1 Junak (depth 1750 m, Late Bathonian, Polaten Formation); R-3 Junak (depth 
1797-1801 m, Late Bathonian, Esenica - Polaten Format ion); R-6 Sultanci (depth 1958 m, Late Bathonian, 
Esenica- Polaten Formation); R-7 Sultanci (depth 1958 m, Late Bathonian, Esenica - Polaten Formation); 
R-11 Zitnica (depth 1995-1998 m, Late Bathonian - Early Callovian, Esenica Formation) ; R- 16h Orljak (depth 
779-859 m, Middle Bathonian, Escnica Formation) ; R-2 Preslavci (depth 1032-1 034 m, Middle Bathonian, Ese­
nica Formation); R-2 Medovina (depth 1300 m, Bathonian, Esenica Formation); R-109 Vranino (depth 1315-
1323 m, Late Bathonian - Early Callovian, Dobri c Formation) ; R-67 Makedonka (depth 1369-1381 m, Late 
Bathonian, Dobric Formation); R-88 Caricino (depth 1276 m, Late Bathonian, Dobri c Formation) and the 
boreholes published by Dod e k ova (1975). 

Ctenidodinium sellwoodii (S a r j e a n t, 1974) S t o v e r & E v i t t, 1978 

Pl. VIII, figs 4, 5 

T y p e. Holotype illustrated by S a r j e a n t ( 1974, pl. 1, fig s A, B; pl. 2, fi gs J, J) . 
Comment s. The tabulat ion formula is here interpretated as: 2p r, 4 ', l-2?a, 6", 

6c, 6"', lp, lp, 1"", s?. S a r jean t' s (1 974, pl. 1, figs A, C , E) apica l plate I' is here 
interpretated to be larger preapical plate. The cingulum is a~ymmetrical and the apica l pat­
tern of tabulation after Ben s on, J r . (1985) is cbaractetistic for the genus Ctenidodinium. 

0 c cur r en c e. Boreholes: R-l Bardarski geran (depth 3188 m, Middle Callovian, Verenica Member 
of the Bov Formation); R-32 Selanovci (depth 3026.9 m, Early Callovian, Macroceplwlires sp. indet. , Verenica 
Member of the Bov Formation); R-2 Preslavci (depth 1032-1034 m, Middle Bathonian, Esenica Formation) . 

Ctenidodinium aff. sellwoodii (S a r j e a n t , 1974) S t o v e r & E v i t t, 1978 

Pl. Vlll , figs 7, 8 

C o rn m e n t s. Thi s specie s resembles C. sellwoodii (S a r j e a n t, 1974), but differ s from 
the latter in having one big posterior intercala ry plate - 2p, lying unde r a small rectangular 
postcingular plate- 6"' (pl. VIII . fig. 7). 

0 c c u r r en c e. Borehole: R-1 Bardarski geran (depth 3188 m, Middle Calliovian, Verenica Member 
of the Bov Formation). 

Genu s Dodekovia D 6 r h 6 f e r & D a v i e s, 1980 

Type spec 1 e s (by origi nal de signation) : Dodekol'ia syzygia D 6 r h 6 fe r & D a ­
v i e s, 1980. 

36 



Dodekovia gochtii (0 o d e k o v a, 1975) 0 6 r h 6 f e r & 0 a v i e s, 1980 

Pl. X, fig. 13 

T y pe. Hol otype illustrated by 0 ode k ova (1975, pl. 3, fig. 10). 

0 c c u r r en c e. Boreholes: R-2 Agatovo (depth 3277.4 m, Middle Bathonian, Polaten Formation); 
S-1 Razgrad (depth 949.4 m, Early Callovian, Esenica Formation); R-1 Junak (depth 1745 . 5 m; Late Bathonian ­
Early Call ovian, Polaten Formation; depth 1746.5- 1750 m, Polaten Formation); R-3 Junak (depth 1801.5-1804.5 m, 
Late Bathonian, Esenica - Polaten Formation); R-7 Sultanci (dept h 1918-1924.5 m, Late Bathonian, Esenica ­
Polaten Format ion); R-1 Hrab rovo (depth 1977.2 m, Middle Callovian, Sultanci Formation) ; R-2 Preslavci 
(depth 1032-1034 m, Middle Bat honi an, Esenica Formation); R-3 Brjag (depth 1280 m, Early Callovian, ?Po­
laten Formation); R- 1 Tjulenovo (depth 101 0-1070.4 m, Late Bathonian, Dobric Formation); R-67 Malcedonka 
(depth 1371.7-1381. 7 111, Late Bat honian, D:>bri c Fo rmation) and the boreholes publi shed by D od e k o v a 
(1975, p. 31) 

G enus Eodinia E i <; e n a c k, 1936 emended G o c h t , 1975a 

T y p e s p c c i e s (by o ri gi nal designation): Eodinia paclzytlteca E i s e n a c k, 1936. 

Eodinia cf. paclzytheca E i s e n a c k, 1936 emended G o c h t, 1975a 

Pl. IX, fi g. 7 

T ype. Hol otype illustrated by Eisen a c k ( 1936, fig. I) and refigured by Go c h t 
(197Sa, fig s 21 a, b). 

Co m m e n t s. Th e Bulga rian specimens are morphologically coinciding with the 
diagnosis of the species. Cyst ellipsoidal with short obtuse apica l horn. The wall is two­
laye red wi th fib rous sheaves between the two layers. U nder light micro scope vague indi­
cati ons of cingulum, sulcu s and tabulation a re seen . Under strong augmentat ion the noticed 
by Go c h t (197Sa) ring-like structures on the periphragm a re ob served. Archeopyle---"­
epicy stal. 

Th e Bulgarian specimens a re di stingui shed from the type material in havi ng smaller 
dimensions (in ~tm ): overall length - 68, overall b readth - 57, len gth of apical horn-
8, wall thickne ss - 3-5. 

0 c c u r r e n c e. Bo. eholes: R-1 B.1 rdarski geran (depth 3185-3188 m, MidJic Callovian, Ver.::nica Mc:n ­
ber of the Bov Formation) ; R- 1 BHrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Formation) 

Genu s Korystocysta W o o I I a m, 1983 

T y p e s p e c i e s (by o riginal designation): Diclzadogonyaulax kettonensis S a r j e a n t , 
1976a. 

Korystocysta gochtii (S a r j e a n t , 1976a) W o o I I a m, 1983 

Pl. IX, figs / , 2 

T y p e. Hoi otype illu strated by S a r j e a n t (1976a, pl. 2, fig. I , text-fig. 2 A-C). 
Comment s. Supported in this paper is the view of R i I e y & Fenton (1982, p. 

199), that the morphological va ri ations between K. goclztii and K. ke ttonensis are insigni ~ 
ficant, ranging within the int raspecific va riation and that both species a re conspecific. These 
two species a re not di stingui shed amongst the abundant Bulga rian dinocyst assemblages. 

0 c ~ u r r e n c e. Boreholes: R-1 Bardarski geran (depth 31 88 m, Middle Callovian , Verenica Member· 
of the Bov Formation) ; R-32 Selanovci (depth 3026.9 m, Early Callovian, Macrocephalites sp. indet ., Veronica 
Member of the Bov Formation ); R-1 J unak (depth 1746.5 m, Late Bat honian - Early Callovian, Polaten Forma ­
tion); R-88 Cari ci no (depth 1276 m, Late Bat honi an, Dobric Formation); R-1 Cere~ovo (depth 1033 m, Late 
Bathonian, Esenica Formation}. 
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Xory~tocy~t11 pt~ehyduma (D e f l a n d r e, 1938b) W o o I l a m, 1983 

Pl. IX, figs 11 , I 2 

Type. Holotype illustrated by De f Ian d r e (l938b, pl. 7, figs 6, 7). 

0 c cur r en c e. Boreholes: R-1 Bardarski geran (depth 3063-3066.5 m, Late Oxfordian - Early Kim­
meridgian, Pleven Formation); R-1 Junak (depth 1746.5 m, Late Bathonian - Early Callovian, Polaten Forma­
tiofl); R•2 Prtslavci (depth 1032-1034 m, Middle Bathonion, Esenica Formation); S-33 Esenica (depth 778.3 m, 
Late Bathonian, Esenica Formation); R-88 CariQJ1o (depth 1276 m, Late Bathonian, Dobric Formation); S-24 
Nikola Kozlevo (depth 685 m, Oxfordian, Cernookovo Formation) . 

Genus Mendicodinium M o r g e n r o t h, 1970 

T y p e s p e c i e s (by original designation): Mendicodinium reticulatum M o r g c n r o t h, 
1970 

Mendicodinium groenlandicum (P o co c k & S a r j e a n t, 1972) D a v e y, 1979 

Pl. Ul, fig. I 2 

Type. Holotype illustrated by Po c o·c k & S a r j e ant (1972, pl. 2, fig. 1). 
C o m m e n t s. In some of the Bulgarian specimens a faint concavity on the ventral 

side of the hypocyst, supposedly indicating the position of the sulcus, is observed. The equa­
torial split is helicoid, laevorotatory, analogical with the tabulated forms. 

0 c cur r en c e. Boreholes: R-1 Bardarski geran (depth 3185-3188 m, Middle Callovian, Ycrenica Mem­
ber of the Bov Formation, where it constitues 60% of the dinocyst assemblage); R-32 Selanovci (depth 3026.9 m, 
Early Callovian, Macrocephalites sp. indet., Yerenica Member of the Bov Formation); R-14 Grozdjovo (depth 
2659 m, Late Callovian, Provadija Formation; depth 2679 m, Late Bathonian - Early Callovian, Polaten For­
mation); R-1 Junak (depth 1746.5 m, Late Bathonian - Early Callovian; depth 1748 m, Late Bathonian, Pola­
ten Formation); R-3 Junak (depth 1785.3 m, Late Callovian- Early Oxfordian, Provadija Formation ; depth 
1801.S m, Late Bathonian, Esenica- Polaten Formation); R-6 Sultanci (depth 1968 m, Late Bathonian ­
Early callovian, Esenica- Polaten Formation); R-7 Sultanci (depth 1920-1924 m, Late Bathonian, Esenica -
Polaten Formation); R-9 Bozvelijsko (depth 2445 m, Late Bathonian, Polaten Formation). 

Genus Mosaicodinium gen. n. 

Type specie s (by monotypy): Ctenidodinium mosaicum D o d c k ova (1975, p. 18, 
19, pl. 1, figs 1-6; pl. 2, figs 1, 3, 6). 

D e r i vat i o n of n a m e. Latin: mo:,aicus -mosaic, with reference to the mosaic 
view of the cyst and -dinium - the generic ending of dinoflagellate cysts. 

D i a g n o s i s. Proximo-chorate cyst, spherical to subspherical. Wall two-layered 
with thick autophragm and thin ectoph ragm. Ectocoel occupied by fibrous, irregular in shape 
and dimensions sheaves. Cyst's apical horn short, built by the ectophragm only. Narrow 
asymmetrical cingulum is dividing the cyst into nearly equal halves. Sulcus narrow, exten­
ding from mid-epicyst to the antapical plate. Tabulation marked by distinct sutural crests 
with indented, varying in length distal edges. Tabulation formula: 0-3pr, 4', 0-2a, 6", 6?c, 
6"', lp, 1 "", 6s. Plate lp is elongated, plate I""- asymmetrical, ventrally inclined. Intra­
tabular crests are irregularly found in the plates of the precingular and postcingular series. 
Archeopyle - epicystal, combination, type E. Specimens with operculum ventrally atta­
ched, as well as single epi- and hypocysts are encountered too. 

C o rn m e n t s. D o d e k o v a (1975) incorrectly referred the species mosaicum to 
the genus Ctenidodinium. By the ensuing investigations of taxa with epicystal archeopyle 
(0 o c h t, 1975a; Stover & Evitt, 1978 ; Woo II am, 1983; Benson, Jr. , 1985), 
morphofeatures serving to distinguish a number of controversial in the literature taxa have 
been pointed out. The pre~ence of two-layered wall with complex structure and apical horn 
art contrary to the diagnosis of the genus Ctenidodinium. B e r g e r (1986, p. 344) just on the 
basis of wall structure transferred the species C. mosaicum to the genus Eodinia, extending 
its generic diagnosis in order that species with sutural crests and distinct tabulation to be 
included as well. This emendation is considered here to be groundless. Thus, the introduc-
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tion of the new genus Mosaicodinium as tran sitional in morphofeatures between the ge­
nera Ctenidodinium, Korystocys ta and Eodinia became necessary. Genus Ctenidodinium 
is composed of autophragm only, lacks apical horn and "growth hands" in its species are 
quite rarely observed (G o c h t, 1984). Genus Korystocysta has its apical horn built by the 
autophragm and sutural elements, as well as its wall one-layered, lacking mosaic view. W o­
o I I am (1983, p. 194) and Berger (1986, p. 344) admit the presenceoftwo-Iayered wall 
for the genus Korystocysta and B e n s o n, J r. , (1985, p. 154) notes the presence of auto­
phragm only. Genus Eodinia has two-layered wall with complex structure, but the mas­
sive or fibrous sheaves in the ectocoel are narrow, equal in length and the cyst's surface looks 
dotted or finely perforated. In optical section it is nearly holocavate in ambitus. Genus Mosa­
icodinium has its fibrou~ sheaves thick, gathered in varinyg in breadth groups. Under light 
microscope the cyst 's surface looks like a "Roman mosaic". Some larger "mosaic stains" 
reach up to 7 / II J..lm in size. Besides, the sheaves are varying in length and the ectocoel 
is variously manifested. The latter can be clearly seen in the area around the apical horn 
(formed by the sheaves, ectophragm and sutural elements only), around the cingulum, the 
antapical plate and the points of intersection of the sutural elements. Genus Eodinia has 
its apical horn composed of both the wall layers. Its tabulation can be observed only under 
SEM and is marked by indistinct sutural ribs and growth bands. Genus Mosaicodinium 
has distinct tabulation indicated by varying in length sutural crests with indented edges. 
Its cingulum is asymmetrical with sometimes long, complexly interl acing and branching 
processes in its lower end, analogical to the flange in some species of the genus Wanaea. 
The presence of asymmetrical antapical plate serves to distinguish the genu s Mosaicodinium 
from the genus Eodinia. 

The new genus resembles the genus Ctenidodinium and Korystocysta, in particular, in 
its structure of the apex with preapical and anterior intercalary plates (sensu B e n s o n, J r., 
1985). Analogically to the genus Korystocysta . Mosaicodinium has intratabular septae - "gro­
wth bands" upon the pre- and postcingular plates, developed to different extent. 

Mosaicodinium mosaicum (D o d e k o v a, 1975) comb. n. 

Pl. VII, figs 1-4 
1975. Ctenidodinium mosaicum D ode k o v a, p. 18, 19, pl. I, figs 1-6; pl. 2, figs 1-3, 6. 
1986. Eodinia mosaicwn; Be rger, p. 344, fig. 7 /7. 

T y p e. Holotype illustrated by D o de k o v a (1975, pl. I, figs 1-3). 
Addition a I de scription. Tabulation formula: 2pr, 4', 2a, 6", 6?c, 6"', 

lp, 1 "", 6s . Archeopyle- epicystal , type E. Characteristic features- apical horn built by 
the ectophragm, fibrous fascicles in the ectocoel and sutural elements; distinct mosaic 

·structure of the wall; asymmetrical cingulum artd antapical plate; ectocoel, in optical section, 
visible in the area around the apical horn and the points of intersection of the sutural 
elements ; posterior intercalary plate - I p - elongated; intratabular crests; cingulum 
and sulcus relatively narrow. Variations reflecting the intra~pecific variation are expres­
sed as varying in length sutural septae with different in length spines on their distal end 
and irregularly developed intratabular crests- "growth bands" . 

0 c cur r en c e. Boreholes: R-3 C:iren (depth 1292.5-1293 .5 m, Middle- Late Callovian, Javorec 
Formation); R-12 C:iren (depth 1815-1817.5 m, Early Callovian, Verenica Member of the Bov Formation); R-32 
Selanovci (depth 3026.9 m, Early Callovian. Macrocephalites sp. ind~:t., Yerenica Member of the Bov Forma­
tion); R-1 Bardarski geran (depth 3188 m, ·Middle Callovian, Verenica Member of rhe Bov Formation); R-1 
Junak (depth 1745.5 m, Late Bathonian - Early Callovian, Polaten Formation); R-3 Junak (depth 1792.2-
1795.5 m, Late Bathonian -Early Callovian, Esenica- Polaten Formation); R-7 Sultanci {depth 1918-1924.5 m, 
Late Bathonian, Esenica - Polaten Formation); R-1 Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci 
Formation); S-10 C:ernookovo (depth 944.6-949 m, Late Bathonian, Dobric Formation); S-12 Gornjak (depth 
852-855 m, Late Bathonian- Early Callovian , Dobric Formation); R-54 Gurkovo (depth 1332-1337 m, Late 
Bathonian, Dobric Formation); S-11 Hitrino (depth 890-892.9 m, Callovian, Drinovo Formation); S-1 Razgrad 
(depth 949.4 m, Early Callovian, Escnica Formation) ; R-1 Tjulenovo (depth 1010 m, Late Bathonian, Dobric 
'Formation); R-109 Vranino (depth 1315.5 m, Early Callovian, Dobric Formation); R-67 Makedonka (depth 
1371.7 m, Late Bathonian,. Dobri<:: Formation). 
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Genus Nannoceratopsis D e f l a n d r e, 1938b emended P i e l & E v i t t , 1980 

T y p e s p e c i e s (by original designation): Nannoceratopsis pe/lucida D e f 1 a n d r e, 
1938b. 

Nannoceratopsis gracilis A l b e r t i, 1961 emended v a n H e I d e n, 1977 

Pl. VIII, fig. 3 

Typ e. Holotype illustrated by A 1 bert i (1961 , pl. 7, fig. 17). 
0 c cur r en c e. Boreholes: R-7 Varbica (depth 3604 m, Middle Bat honian, Gorno Belotinci Member 

of the Bov Formation); R-16 Orljak (depth 858-859.6 m, Middle Bathonian, Esenica Formation); S-33 Esenica 
(depth 790-800 m, Middle Bathonian, Escnica Formation); S- 11 Hitrino (depth 903.4 m, Bathonian , Esenica 
Formation); R-5 Tutrakanci (depth J 841 m, Bathonian, Esenica Formation); R-2 Medovina (depth 1341 m, 
Early-Middle Bathonian, Esenica Formation); R-4 Vasil Levski (depth 1365 m, Early - Middle Bat honian, 
Esenica Formation) . 

Nannoceratopsis pelliucitla D e f I a n d r e, 1938b emended E v i t t, 1961 b 

Pl. VIII, fig . 6 

0 c cur r en c e. Boreholes: R-3 Ciren (depth 1292.5-1293.4 m, Middle- Late Callovian , Javo rec Formation); 
R-12 Ciren (depth 1815-1 817.5 m, Early Callovian, Verenica Member of the Bov Formation) ; R-1 Bardarsk i 
geran (depth 3063-3066 m, Late Oxfordian - Early Kimmeridgian, Pleven Formation); S-1 Razgrad (depth 
949.4 m, Early Callovian, Esenica Formation) ; R-3 Brjag (depth 1278 m, Middl e Callovian, 
Cernookovo Formation). 

Nannoceratopsis spicu/ata Stover, 1966 

Pl. vm. fig. 11 

T y p e. Holotype illustrated by S t o v e r (1966, pl. 8, fig. 1 ). 
0 c c u r r en c e. Boreholes: R-2 Agatovo (depth 3276.6-3277.4 m, Middle Bathonian, Polaten Fwrma­

tion); S-1 Razgrad (depth 949.4 m, Early Callovian, Essenica Formation); R-1 Junak (depth 1746.5 m, Late 
Bathonian - Early Callovian, Polaten Formation); R-1 6h Orijak (depth 800-857 m, Middle Bathonian, Ese­
nica Formation); R-2 Preslavci (depth 1032-1034 m, Middle Bathonian, Esenica Formation); S-31 Esenica (depth 
785 m, Middle Bathonian, Esenica Formati on); S-33 Esenica (depth 795 m, Middle Bathonian, Esenica Forma­
tion); S-32 Dolina (depth 771-774 m, Middle Bathonian , Dobric Formation); S-11 Hitrino (depth 898.m, Cal­
lovian, Drinovo Formation); R-4 Mirovo (depth 1403 m, Bathonian , Esenica Formation); R-2 Medovina (depth 
1341.5 m, Early- Middle Bathonian, Esenica Formation); R-3 Brjag (depth 1281 m, Early Callovian, ?Pola­
ten Formation); R-1 Ceresovo (depth J 128.8-1130 m, Middle Bathonian, Esenica Formation); R-1 
Tju1enovo (depth 1011.5 m, Late Bathonian, Dobri c Formation); R-67 Makedonka (depth J 375.7 m, Late 
Bathonian , Dobric Formation); R-88 CariCino (depth 1276 m, Late Bathonian, Dobric Formation), around 
the town of Belogradcik, Early Bathonian, Polaten Formation and the boreholes publ ished by Dodekova (1975). 

Genus Polygonifera H a b i b, 1972 

T y p e s p e c i e s (by original designation): Polygonifera el'ittii H a b i b (1972, p. 376, 
pl. 5, figs I, 2). 

Polygonifera ? aspera sp. n. 

Pl. IV, figs 3, 11-16 

Type. Holotype is the specimen illustrated on pl. IV, fig. 13, slide 3639-4, borehole R-1 
Hrabrovo, depth 1977.2 m, Middle Callovian, Sultanci Formation, East Bulga ria . 

D e r i v a t i o n o f n a m e. Latin: as per - rough, uneven, hard with reference to 
the wall layers relief and the difficulties met when determining the tabulation scheme. 

M a te r i a I. 57 specimens and over 25 free operculums. 
Dimen sion s (in J.lm). Holotype: diameter of endocyst- 64, diameter of peri­

cyst - 79. Range: diameter of endocyst - 52-64, diameter of pcricyst - 64-86 (22 spe­
cimens measured). 
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D i a g n o s i s. Cyst camocavate with spherical to subspherical endocyst and poly­
edrical pericys t, lacking apical and antapical horn. Endophragm thick, scabrate to irregularly 
reticulate in one and the same specimen, with single ra re tuberculae. Periphragm very thin, 
readily being deformed. Its surface is scabrate to granulate or with very fine indistinct reti­
culation. There are traces of tabulation on it marked by vague low rib s. Tabulation for­
mula: l-2?pr, 4', X?a, 6", X?c, 6 '", lp, lpv+ Xs, 1 "". Archeopyle combination, apical­
intercalary, type 4Ati /4AtT. Operculum free, composed of 4 apical plates. The intercalary 
plate s are falling apart together with the operculum, or later one by one (pl. IV, fig s 11, 12). 

D e s c r i p t i on an d rem a r k s. The new species here introduced is highly 
vulnerable to secondary deformations . Hence, the great variabi lity in its shape. Similar 
variation in the shape and cavation of P. eisenackii M e r h o t r a & S a r j e an t, 1984a 
is mentioned by M e r h o t r a & S a r j e a n t (1984a, p. 46) . In P. ? aspera the two wall 
layers may be closely stuck together or widely separated, no matter which part of the cyst 
is considered. The two layers are alway s appressed on the apex forming thus a faint broadly­
conical swelling. Antapical pericoel may be pre sent , but is commonly lacking. When pre­
sent it lack s the shape typical for the genus Polygonifera (H a b i b, 1972, pl. 5, fig s l, 2; 
B r en n e r, 1988, pl. 12, fig s 3-6), but is largely rounded. The typical for the genus ven­
tral, antapical and lateral pericoel s are, in the new species, rarely, as if occasionally mani­
fested. Same is the case with the dor so-ventral flattening pronounced in the genus Polygo­
nifera. The well-preserved specimens of P. ?aspera have shperical or sub spherical endo­
cyst. Regardless of the thick endophragm the epiendocyst is being oftenly deformed, di sin­
tegrating at? plates or dismembering. Endosyst's ornamentation is irregulaly distributed. 
Usually the endosulcus is poorly ornamented, slightly concave , always having flagellar 
mark (pl. IV, figs 13, 16). Tabulation indicated on the periphragm by low ribs, hardly 
distinguishable for the numerous secondary folds. Distinct cingulum and two ventral 

·hypocyst lobes, characteristic for the genus, are sometimes observed. They are far poorly 
expressed in comparision with those of the type species. 

The archeopyle is apical-intercalary concerning both the endo- and periphragm, which 
are in this part of the cyst closely appressed. Type- 4At I/4Atl. Initially 4 apical pla­
tes fall away. Specimens with their peri-endoapical operculum half open or slightly 
di splaced are found (pl. IV, fig . 1·f) . A vast amont of such free operculums are avail­
able in the slides (pl. IV, fig . 12). Subsequently or simultaneously the Xa intercalary 
plates drop off. Specimens with 3a symmetrically positioned, detached intercalary plates aro­
und the apical archeopyle are observed {pl. IV , fig. 3). In some free apical oper­
culums half-detached intercalry plates are available (pl. IV, fig. JJ). Finally, 
some specimens have widely opened archeopyle (pl. IV, fig. 16) . All the aforemen­
tioned sugge sts the presence of series of intercalary plates around the pla­
tes of the apical series. Anterior intercalary plates in genus Polygonifera have hi­
therto not been reported. The latter and the mentioned earlier morphological differences, 
as well as certain features of the new species P.? aspera similar to those of the type species 
P. evittii gave us the ground to be referring with great re servation s the species P.? aspera to 
the genus Polygonifera. 

0 c c u r r en c e. Boreholes : R-1 Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Formation, 
where it constitutes about 50 % of the dinocyst assemblage); R-7 Sultanci (depth 1896 m, Middle Callovian, Sul­
tanci Formation) . 

Genus Sirmiodiniopsis D r u g g, 1978 

· T· y. p e s p e c i e s (by original de signation) : Sirmiodiniopsis orbis D r u g g, 1978. 

Sirmiocliniopsis orhis D r u g g, 1978 

PJ. vm, fig 9 

T y p e. Holotype illustrated by D r u g g (1978, pl. 7, fig. 11). 
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0 c c u r r c n c e. Boreholes: R-7 Varbica (depth 3604 m, Middle Bathonian, Gorno Belotinci Member 
of the Bov Formation); R-1 Bardarski geran (depth 3188 m, Middle Calovian, Verenica Member of the Bov 
Formation); R-9 Septemvrijci (depth 3686 m, Early Callovian, Verenica Member of the Bov Formation) ; S-1 
Razgrad (depth 949.4 m, Early Callovian, Esenica Formation); R-1 Junak (depth 1745.5-1746 .5 m, Late Ba­
thonian - Early Callovian; depth 1748-1753 m, Late Bathonian, Polaten Formation); R-3 Junak (depth 1785.3 m, 
Late Callovian- Early Oxfordian, Provadjia Formation; depth 1792.1 m, Middle Callovian, Sultanci Forma­
tion; depth 1792.2 m, Early Callovian, Macrocepha/ites sp. indet., Esenica - Polaten Formation); R-7 Sultanci 
(depth 1924.5 m, Late Bathonian, Esenica- Polaten Formation); R-11 Zitnica (depth 1995.5 m, Late Batho­
nian- Early Callovian, Esenica Formation) ; R-1 Hrabrovo (depth 1977.2 m, Middle Callovian, Sultanci Forma­
tion); R-16h Orljak (depth 779-784 m, Middle Bathonian, Esenica Formation); S-21 Kalugerica (depth 895 m, 
Callovian, Cernookovo Formation); R-4 Mirovo (depth 1399 m, Middle Callovian, Sultanci Formation); R-1 
Tjulenovo (depth 1010 m, Late Bathonian, Dobric Formation). 

Genus Sirmiodinium A I bert i, 1961 emended W arren, 1973] 

T y p e. s p e c i e s (by original designation): Sirmiodinium grossi A I be r t i, 1961. 

Sirmiodinium grossi A I b c r t i, 1961 emended W a r r e n, 1973 

Pl. VIII, fig. /0 

T y p e. Holotype illustrated by A I b e r t i (1961, pl. 7, fig. 6). 
C o m m e n t s. All Bulgarian specimens are roundly-pentagonal in ambitus. 

0 c c u r r en c e. Boreholes: R-3 Ciren (depth 1292.5-1293 .5 m, Middle- Late Callovian, Javorec 
Formation) ; R-7 Varbica (depth 3604 m, Middle Bathonian, Gorno Belotinci Member of the Bov Formation); 
R-2 Agatovo (depth 3276-3277.4 m, Middle Bathonian, Polaten Formation); R-4 Devetaki (depth 2869-2871 m, 
Tithonian, Pleven Formation); R-5 Devetaki (depth 2951-2955 m, Middle Callovian, Yerenica Member of the 
Bov Formation) ; R-1 Slavjanovo (depth 1815 m, Early Tithonian, Kaspican Formation); R-3 Brest (depth 1818.5 m 
Early Tithonian, Kaspican Formation); R-2 Dabovan (depth 1634.5 m, Early Tithonian, Kaspican 
Formation); R-1 Tnlstenik (depth 2192 m, Early Tithonian, PI even Formation); R-2 Grivica (depth 2385 m, Early 
Tithonian, Pleven Formation); S-1 Razgrad (depth 913.5 m, Oxfordian- Kimmeridgian ; depth 933 .5 m, Oxfor­
dian, Drinovo Formation); R-3 Smjadovo (depth 2175 m, Oxfordian, MonJiclarella cf. cunstochowiunsis (R o­
m e r, 1870), Tica Formation); R-1 Junak (d~pth 1550 m, Late Tithonian; depth 1605 m, Middle Tithonian, 
Tica Formation); R-3 Junak (depth 1695.5 m, !!ate Tithonian, Tiea Formation) ; R-7 Sultanci (depth 1895 m, Late 
Callovian, Sultanci Formation) ; S-9 Kardam (depth 880-977.5 m, E_arly Oxfo'rdian, Cernookovo Formation; 
S-31 Esenica (depth 750-756 m, Late Callovian- Early Oxfordian, Cernookovo Formation); S-33 Esenica 
(depth 744.2-753 m, Oxfordian - Kimmerdgian, Cernookovo Formation); S-24 Nikola Kozlevo (depth 660-
670 m, Early Kimmeridgian, Cernookovo Formation); S-32 Dolina (depth 743 m, Early Oxfordian, Creniceras 
cf. renggeri (0 p pel, 1 863), C. renggeri Zone, Cernookovo Formation); S-11 Hitrino (depth 891.3 m, Middle 
Callovian, Drinovo Formation) ; S-21 Kalugerica (depth 884.4-895 m, Callovian- Early Oxfordian, Cerno­
okovo Formation) ; R-3 Brjag (depth 1278 .8 - 1280 m, Early - Middle Callovian, ?Polaten Forma­
tion); S-30 Kardam (depth 1114.5 m, Oxfordian, Drinovo Formation); R-3 Tjulenovo (depth 953-954.5 
m, Oxfordian, Cernookovo Formation); outcrop: Eastern Stara Planina Mountain, Middle Ba­
thonian- ?Early Callovian, Kotel Formation, Balaban Dere Rirer . 

Genu s Wanaea Cookson&Eisenack, 1958 emended Fen s ome, 1981 

1976b. Energlynia Sa r jean t , p. 164. 

T y p e s p e c i e s (by original designation): Epicephalopyxis spectabilis D e f I a n d r e & 
C o o k s o n, 1955. 

Comments. There are a lot of disputable problems regarding the genera Wanaea 
and Energynia Sa rjeant, 1976b. In the original diagnosisofthegenusWanaea, Cook­
son & Eisen a c (1958, p. 57) do not mention any vestiges of tabulation. Later on 
E vi t t i n inS a r j e ant ( 1966, p. 154) suggesterrd a gonyaulax type tabulation for the genus 
Wanaea andcorrected the cyst orientation (Evitt, 1967, p . 80). Sarjeant (1 967b), 
Fens om e ( 1981} and Woo 11 am ( 1982) in their publications concerning the morphology 
and taxonomy of the genera Wanaaea and Energlynia do not consider the poorly mark­
ed tabulation to be an explicit morphological feature distinguishing the two genera. 
Woo II am (1982, p. 47, pl. 2 figs 3, 5) has even noted feeble ·'sutural lines" upon the 
epicyst o . W.fimbriata , which are much better di stingui shed on the sank in the hypocyst 
operculum (fig. 4, the same plate) . All the three authors emphasize that the most essen-
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tial feature disinguishing the two genera is the presence of crests, ribs , lace-like ed­
ging and fringes on the lower sutural line of the cingulum. In the original diagnosis of 
genus Wanaea Cookson & Eisen a c k ( 1958, p. 57) remark the diffirent width of the 
''edging" and report the edging in the paratype of W. spectabilis to be 5 tJU in width. 
Fen some ( 1981 . p. 51 ) in his emended diagnosis of the genus Wanaea included proxi­
mate and proximo-chorale cysts having "a more or less broad crest or flange ". 

The name of the new species Wanaea acu/aris introduced by D o d e k o v a (1975, p. 20, 
21) suggests by itself the lack of well-shaped collar. On the basis of the latter Sa r jean t 
(1978, p. 14) transferred the species W. acol/aris to the genus Energlynia, which he erected him­
self. Sub sequently, Fen s o m e (1981, p. 50) synonymised £. kyrbasia, type species of the 
genus Energlynia, with W. ocol/aris and determined the latter to be a type for the genus 
Energlynia. 

In the description of W. acol/aris D ode k o v a remarks the presence of ornaments, 
which width in the area of the cingulum reaches up to 4.65 tJin, i. e. just 0.35 tJm less than 
the width of the edging in the paratype of the genus Wanaea. These ornaments (spines and 
granulae) having their di stal and sometimes proximate ends linked (D ode k ova, 1975, 
p. 21) a re very well illustrated on the SEM microphotograph of D r u g g (1 978, pl. 8, fig. I). 
The differences in the ornamentation on the lower end of the cingulum between W. acollaris 
and the type material are less pronounced than those between the type species and the spe­
cies with wide edging. 

On account of the above, supporting the view of D rug g (1978, p. 74) and R i I e y & 
F e n t o n ( 1982, p. 200) I do consider the genus Energlynia S a r j e a n t , 1976b to be 
uperfluou s. 

Wanaca acol/aris D o d e k o v a, 1975 

Pl. VI, fig. 7. 8 
J976b. Energlynia kyrbasia S a r j a e n I; p. 166, figs 1-16. 

T y p c. Holotype illu strated by D ode k ova (1975, pl. 3, figs. 1-4). 
C o m m e n t s. A specimen from the type locality has its epicyst properly positioned 

for the purpose of the study and its tabulation is relatively more distinct. Hence, the estab­
li shment of the following apical tabulation formula became possible:2pr, 4', 2a (pl. VI, fig. 8),as 
the configuration and dimensions of the apical and precingu1ar plates are identical with the 
pattern of epicystal tabulation in the genera Ctenidodinium and Korystocysta (W o o 11 a m, 
1983, text-fig. I /2 and B e n s o n, J r., 1985, p. 150). The pointed by S a r j e a­
nt (1976b, fig. I) superior ventral intercalary plate (2a) here is not confirmed. The repor­
ted spines on the antapical horn (Sa r jean t, 1976b, p. 164, 168) or "antiapicu1ar" struc­
tures (Fens om e, 1981, p. 50) are, in fact , sututal ribs, which could be seen in certain 
position of the cyst. By means of the latter the antapical pattern of tabulation proposed by 
Sa r jean t (1976b) is confirmed. In the Bulgarian dinocyst assemblages some additional 
specimens of this species show that the number of antapical plates is exceeding one . Their 
exact number remains unclear because of the poorly marked tabulation and improperly 
positioned fossils, though it may prove to be 2"", 3"" or 4 "". The archeopyle is epicystal, 
type E (sensu Benson, J r ., 1985, p. 150). 

0 c c u r r en c e. Boreholes : R-1 Bardarski geran (depth 3185 m, Middle Callovian, Verenica Member 
of the Bov Formation); R-3 Junak (depth 1792.2 m, Early Callovian, Macrocep!UJiites sp. indet. Esenica·- Po­
laten Formation); S-11 Hitrino (depth 892.9 m, Early - MiddJe Callovian, Drinovo Formation); R-1 Cere­
~ovo (depth 1128.8-1130 m, MiddJe Bathonian, Esenica Formation); R-7 Nonevo (depth 1032-1033 .8 m, Early­
Middle Bathonian, Esenica Formation); R-1 Tjulenovo (depth 1017.4 m, Late Bathonian, Dobric Formation); 
R-109 Vranino (depth 1315 .5-1318 m, Late Bathonian - Early Callovian , Dobric Formation) and the bore­
holes published by Dod e k ova (1975, p. 18). 
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Postscript 

When this paper was al ready in press, I received the article of Smelror• which•had valided Chlamydo­
phorella ectotabulata in accordance with CBN. Therefore the spec imens described here as Chlamydo-· 
plwrel/a sp. SA S me I r or, !988a, should be referred to C. ectotabulata'S me I r or, 1989. 
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