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of Oxfordian 

Jl. Jl.oiJeKooa - ll,ucmbl iJUHOQJAaze.vzam 6ama-mumoHa (10pa) B CeoepHoii EoAeapuu . II. TaKcOHO.MUJl 
OKCQJOpOCKU X U KU .AtepttOJICCKUX I{UCm OUHOQJAaze,uam . 11CCJJelJ.ODaHbl lJ.HHOU.HCTbl OKC<f>Op)l.CKHX H KHMe· 
pH)l.)I{CKilX OTJJO)KeHHH flO pa3pe3aM 39 He<f>THHbiX CKBa)I{HH . 11X T3KCOHOMHH H CTpaTHrpa<f>HqeCKOe paC· 
npoCTpaHeHliC HBJ!HeTCH npeAMeTOM :noi"1 CTaTbH . Tiy6JIHKYIOTCH 72 BHAa 39 pO)l.Oil, pacnpe,neJieHHble B 
4 rpynnbi s coor seTCTBHH c HX apxeonHJibHOi! <f>opMau.Heii . Oco6eHHO Ba)I{HOe 3naqeHHe ,nJIH yKa3aHHoro 
xpoHOCTp arHrpa<f>HqecKoro HurepsaJia HMeiOT DHAbi CJieAyiOUJ.IIX po.nos: Acanthaulax, Amphorula, 
A tlan todinium, Dinopterigium, Dissiliodinium, Epiplosphaera, H istiophora, Hystrichosphaerina, Lep· 
todinium , M eristaulax , Scriniodinium, Systematoplwra, Taeniophora H Xenicodinium. )lJIH HeKoropwx 
BHAOB H3 3TH X po.nos xapaKrepHO HX Maccosoe npHcyrcrs 11e s Cpe,!I.H 3eM HOMOpcKoii npoBHH.U.HH. 3ro 
CJie)l.yiOUJ.He BH,!J.bl: Atlantodinium jurassicum, Epiplosphaera areola/a, E. bireticulata, E . reticulospinosa, 
Histiophora ornata, Meristaulax granulata, Taeniophora filamentosa, T. iunctispina, X enicodinium 
densibarbatum . 3.necb onHcaHbi 8 IIOBbiX H noreHu.HaJJbHO HOB biX BH,!J.OB: Aldorfia sp ., Hystrichosphae­
rin a crusta sp. n ., Hystrichosphaerina? sp. aff. H . sarjeantii, Kalyptea sp. aff. K. para, Scriniodinium 
sp . aff. S . luridum, Tehamadinium konarae sp . n., Tehamadinium sp. aff. T. konarae, Stephanelytron 
sp . aff. S . redcliffense. CocrasJieHbi ,!J.se HOBbie KOM6HHa U.HH : Lithodinia bejui comb. n., H Plygonifera 
bavarica comb . n. TioKa3aHO crpanrrpa<f>HqecKoe pacnpocrpaneHHC 3TH X BH,!J.OB B ooJirapHH . 

Abstract . The dinocysts in the Oxfordian and Kimmeridgian sedimentary rocks in 39 boreholes 
have been studi ed. Their taxonomy and stratigraphic range are object of thi s paper. The 72 species 
bel onging to 39 genera are considered . They are divided into 4 groups according to the archeopyle type. 
Especially im portant for thi s chronostra ti graphi c interval a re the species of the following genera : 
Acanthau lax . . Amphorula, A tlantodinium, Din opterigium, Dissiliodinium, Epiplosphaera, Hystricho· 
sphaerina, Leptodinium, M eristaulax, S criniodinium, Systematophora, Taeniophora and Xenicodinium. 
Some species of these genera are particularly numerous in the Mediterranean Province . These species 
are: Atlantodinium jurassicum, Epiplosphaera areola/a, E. bireticulata, E. reticulospinosa, Histiophora 
ornata, Meristaulax granulata, Taeniophora filamentosa, T . iunctispina, X enicodinium densibarbatum. 
The followin g new and potential new species are described : Aldorfia sp., Hystrichosphaerina crusta 
sp. n., Hystrichosphaerina? sp. aff. If. sarjeantii, Kalyptea sp . aff. K. para, Scriniodinium sp. aff. 
S . luridum, Tehamadinium konarae sp. n ., Tehamadinium sp. aff. T. konarae, Stephanelytron sp . aff. 
S. redcliffense. Two new combinati ons are prop osed : Lithodinia bejui comb. n . and Polygonifera bavarica 
comb . n . The str ati graphi c di stributi on of the recorded species is given . 

Introduction 

The present paper is the second of a series of works on the results of taxonomic and bio­
stratigraphic studies of Jurassic dinocysts in Bulgaria. It is scoped on the taxonomy 
of Oxfordian and Kimmeridgian dinocyst species. · 
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The model of the texts of the papers and the used terminology are discussed in the 
introduction of the first paper (Dod e k o v a, 1990) . 

The longranging species, starting in the Bathonian and Callovian are not re-de­
scribed here . They are given only in the range-chart showing the stratigraphic distri­
bution of the species (fig. 2) . At the same time species which start in the Oxfordian 
or the Kimmeridgian and continue to develop in the Tithonian will not be di scussed 
in the next paper. 

The Oxfordian and Kimmeridgian marine sediments in North Bulgaria have been 
drilled in boreholes but in far less locations than the sediments of the other Middle 
and Upper Jurassic stages. They were studied in 39 borehole sections (fig . 1) but the 
available core material commonly did not cover the whole chronostratigraphic inter­
val Oxfordian-Kimmeridgian. Furthermore, the core material from the earlier cored 
boreholes has been repeatedly rearranged and reduced as a result of sampling for other 
types of analyses and for thi s reason some results of the present study are approxi­
mate . 

Apart from the limited rock material , infavourable conditions for develepment 
and preservation of dinoflagellates and absence of dinocysts in a large part of the 
clays and marls of Provadija Formation and the dolomites of Drinovo Formation 
were serious obstacles to create a stable concept on the dinocyst successions during the 
Oxfordian and the Kimmeridgian in this country. 

Some new species are represented by single or few specimens. This did not allow 
to study in more detail their diagnostic features, characteristics and intraspecific 
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Fig. I. Location of the studied boreholes with Oxfordian- Kimmeridgi an sediments 
1 - R-1 Kneza, 2 - R-5 Dolni Dabnik, 3 - R-1 Dolni Dabnik, 4 - R-1 Trastenik, 5 - R-1 
Gigen, 6 - R -2 Dabovan, 7 - R-3 Brest, 8 - D-2 Grivica, 9 - R -3 Devetaki , 10 - R-4 Deve­
taki, 11 - R-B Devetaki, 12 - R-1 Brestovo, 13 - R-1 Slavjanovo, 14 - R-1 Stezerovo, 15 -
R-2hg Ovca mogila, 16 - R-1 Capaevo, 17 - R-1 Kavlak, /8 - S-30 Kardam, 19 - S-1 R az-



variability. They are indicated by microphotographs accompanied by short descrip­
tions and notes . For the same reasons part of the studied dinocysts remained uniden­
tified and were not included in this paper. 

Dinoflagellate cysts, used for stratigraphic subdivision of the Upper Jurassic se­
diments in borehole sections, have been published by H 11 K o JI o B a, Can y HoB 
( 1985), .U o .n. e K o B a in C a n y H o B et a I. ( 1986a), .U o .n. e K o B a in C a n y -
H o B et al. (1986b) and .U o .n. e K o B a in C a n y H o B, 4 y M a tJ: e H K o (1987). 

The chronostratigraphic subdivision of the Oxfordian and Kimmeridgian in Bul­
garia, the ammonite successions related to the formal lithostratigraphic scheme and. the 
motivation of the ammonite zones are published by Sap uno v (1976a, 1976b, 1977) 
and Carry HoB (1979) . The substages and the ammonite zones of the Oxfordian and 
Kimmeridgian are shown in table 1. 

The lithostratigraphic units, used in this paper , are described in the publication 
of C a n y H o B, 4 y M a tJ: e H K o (1986). 

All dinocyst species studied and figured here are kept in the collections of the 
Geological Institute of the Bulgarian Academy of Sciences. 
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grad, 20 - R·3 Brjag, 21 - S-33 Esenica, 22 - S-21 Ka1ugerica, 23 - S-31 Esenica, 24 - S-24 
Nikola Kozlevo, 25 - R-5 Tutrakanci, 26 - R-4 Mirovo, 27 - R-8 Sultanci, 28- R-7 Sultanci, 
29 - R-1 Junak, 30 - R-3 Junak, 31 - R-14 Grozdjovo, 32 - S-32 Dolina, 33 - R-9 Kar­
dam, 34 - S-10 Cernookovo, 35 - S-55 Konare, 36 - R-109 Vranino, 37 - S-140A Makedonka, 
38 - R-3 Tjulenovo, 39- R-1 Tjul enovo 
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-
A G E L A T E J u R A s s I c 

DiNOFLAGELLATE OXFORDIAN KIMMERIDGIAN 
m 3: r m 3: r 

CYSTS )> - )> )> - )> 
;;o ~ -1 ;;o ~ -1 
r 0 m r ~ m 
-< r -< r 

m m 

1 2 3 4 5 6 7 
1. A top o di n ium prosta tur.r 

2. Pareodinia p rol ongata 

3. G?nya ulacysta centricona ta 

4. Lagenadinium c a llovi an um 

5 . Lithodinia j ura s s i ca _ 

G. Pareodin i a c e ratophora scopaeus 

7. Lithodinia r e ticulata 

8. Mendico d i ni u m groenla n dicum 

9. Ri gaude lla a p iculata 

10 . St cphanelytron s p . af f . s. redcl i ffense 

1 .1. Cl eis tosph aeri d iu m lu mectum 

12. Limbodinium absida t u m r---
1 3 . Valensiel.[.a ampul a 

14. Clei stosp haeridi um t r i bul iferum 

1 5 • . Systemato.Ph ora vest ita I 
16. Apteo d i nium nuc ifo r mi s ,. 
1 7. Pr olixosphaer idium cf . an a si l lu m - --
18 . Belodinium asa phu m - ---
19. Sirmiodiniops is o r bis - ---
20 .. Gonyaulacyst a j urass i ca -
21. Tubotuberella vozz h ennikovae --
2 2 . Nannocera tops i s pel l ucida. --
23 . Stephanel y tron redc liffense --
24. scriniod inium crystallin u rn -
25. Ct e n i dodiniu m ornatum 

26. Comp ositosphaeri diu m polon icum 

2 7. Korystoc yst a pachyderma 

28. Tubotub e re l la d angeardi i 

2 9. Scr i n i odin ium galer i tu m reticula tu m 

:J'O. Kalyptea stegasta 

31 . Gonyaulacy s ta e j. senac]>ii 

32. Scriniod i nium g ale r i t um f ornica tum 

3 3. Scr iniodi nium d i ct yophoru m 

r' ig. 2. Range-chart of the Bulgarian Oxfordian - Kimmeridg ian dinocyst speci es 
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1 2 3 4 5 6 7 
34. Scriniodiniu rn luridum 

35. Tehamadinium konarae 

36. Trichodinium capillatum 

3 7 . S entusi di nium pelionense -·-
38. Lithodinia arcanitabul a t a -
39 . Scr irii. od.fn1 um· dictyotum osmil)gtonense -
40. Ctenidodinium chon drum -
41. Di s si lio d inium globulu m -
4 2. Dingodin i um minutum --
4 3 . Sentusidinium cr eb erb arb atur.> ---
4-1 . St eph a n e l yt::on s c a rbur g h e n s e 

45. Ac an thaul ax granuli gera 

46 . Go.~ ya ulacy sta d ual i s 

4 7 . Rh ynch o din iopsis cl adophora 

4 8 . Es charisphaerid i a p ocackii 

49. Sen tusi d inium ri o ultii 

5 0. S criniodinium g a leritu m gal e ritum 

5 1. Adn a t o s p haeridium . caull e r yi 

52 . Cl ei stosphaeridium polytr i c h u m 

53. Ell i p s o i d ictyum cine t um 

5 4 . Riga ud e ll a aemu la 

5 5 . Ch ytr oeisphaeridi a c hy troeides 

5 6 . Ri ga u d ella fila ment osa 

57. S i rm iodinium gr o ss i 

58. Pa r eo d inia ceratop hora 

59. Valensiella ovula 

60 . Sys tematophora areolata 

6 1. S y stematophora penici llat a 

6 2. S cr i n i o di nium dictyotum dictyotum 

63. Po l ygonifera bavarica 

6 4. Ca ddasphaera halo sa 

65 . Sc r i niodinium dictyotum papilla tum 

6 6 . Ka l yp tea sp. aff. K. para 

6 7 . Le p t o di n i um mirabile 

68. Liesbergia scarburghensis. 

69. Ne ristaulax granulata I 
70. Ta e niophora filamentosa 

71. Taeni o phora iunct i spina r--- ·-
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·-1 2 3 4 5 6 7 
72. Leptodinium subtile 

73. Cleistosphaeridium iaculigerum t---
74. Aldorfia sp. 

l 
t---

75. Scriniodinium sp. aff. s. luridu;;J r---
76. Tehamadinium sp. aff. T. konarae 

77. Cribroperidinium sp. A I 
78. Chlamydophorella wall ala --
79. Lithodinia bejui 

80. Hystrichosphaerina orbifera 

81. Acanthaulax granulata 

82. Dinopterigium dimorphum 

83. Dingodinium jurassicum -- ---
84. Hystrichodinium? lanceatum r--
85. Rhynchodiniopsis gongylos r--
86. Leptodinium cf. ambiguum r--
87. Gochteodinia verrucosa -
88. Systematophora sp. A - ------
89. Scriniodinium inritibilum 

90. Hystrichosphaerina crusta 

91. Riga udell a perforata 

92. Epiplosphaera areolata 

93. Epiplosphaera bireticulata 

94. Epiplosphaera reticulospinosa 

95. Amphorula dodekovae 

96. Prolixosphaeridium mixtispinosum 

9 7. Systematophora var ispinosa 

98. Gonyaulacysta? cras·sicornuta 

99. Acanthaulax venusta 

too. Hystrichosphaerina ••rjean.t ·ti r--- r---
101. Hystrichosphaerina? •P· aff. H. s.arjeantii t--- r--
102. Xenicodinium densisp1nosum r---~ 
103. Histiophora ornata ---r--
104. Atlantodinium jurassicum r---r--
105. Lanterna emitecta ---r--
106. Leptodinium clathratu/11 ---r---
107. Leptodinium mamilliferum ---r-------
108. Scriniodinium playfordii --- r--+ 
109. Tehamadinium aculeatum r--- r----
110. Tubotuberella apatela 1---r---
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Tab I e I 
Substages and ammonite zones of the Oxfordian and Kimmeridgian in Bulgaria (after Sap uno v, 
1976b, 1977) 

Kimmeridgian 
Upp e r Kimmeridgian 

H ybonoticeras beckeri Zone 
Middle Kimmeridgian 

Aspidoceras sesquinodosum Zone 
Crussoliceras/ Aspidoceras sesquinodosum Interval Zone 

L o w e r Kimmeridgian 
Crussoliceras divisum Zone 
Atax ioceras (Atax ioceras) hypselocyclum Zone 
A tax ioceras ( Parataxioceras) desmoides Zone 

Oxfordian 

Upper Oxfordian 
ldoceras planula Zone 
Epipeltoceras bimammatum Zone 
Perisphinctes (Dichotomoceras) bifurcatus Zone 

Middle Oxfordian 
Gregoryceras riazi Zone 
Perisphinctes (Dichotomosphinctes) antecedens Zone 
Perisphinctes (Dichotomosphinctes) episcopalis Zone 

Lower Oxfordi a n 
Creniceras renggeri Zone 
Peltomorphites athletoides Zone 

Taxonomy 

Dynocysts with apical archeophyle 

Genus Amphorula Dod e k ova, 1969 emend. Z otto et al., 1987 

Type s p e c i e s (by original designation) : Amphorula metaelliptica Dod e k o­
v a, 1969. 

Amphorula dodekovae Z o t t o et al., 1987 

Pl. I, fi g. 1·3 

Type. Holotype illustrated by Z otto et al. (1987, pl. 2, fig. 1). 

0 c c u r r e n c e . Boreholes: R -1 Slav janovo (depth 1815 m, Kaspi can Formation, Middle? 
- Late Kimmeridgian); R-3 Brest (depth 1818.5 m, Kaspica n Formation, Middle? - Late Kimme­
r idgia n) ; R-2 Dabovan (depth 1634.5 m, Kaspican Formation • Middle? - Late Kimmeridgian); 
R-1 Tras tenik (depth 2192 m, Pleven Formati on, Late Kimmeridgian- Early Tithonian); R-5 Dolni 
Dabnik (depth 2655-2658 m, Pleven Formation, Middle? - Late Kimmeridgi an); R-1 Junak (depth 
1605 m, Tica Formation, Middle Tithonian, Chitinoidella sp. indet., Chitinoidella Zone found at depth 
1601.5 m) ; R-109 Vranino (depth 1289 m, Cernookovo Formation, Early Kimmeridgian). 

Genus At/antodinium Z otto et al., 1987 

T y p e s p e c i e s (by original designation): Atlantodinium jurassicum Z otto 
et al., 1987. 

Atlantodinium jurassicum Z otto et al., 1987 

Pl. I, figs 4, 5 
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Type. Holotype is illustrated by Z otto et a!. (1987, pl. 4, fig. 6). 

0 c cur r en c e. Boreholes; R-1 Slavjanovo (depth 1815 m, Kaspican Formation, Middle? 
-Late Kimmeridgian); R-3 Brest (depth 1818.5 m, Kaspican Formation , .Middle? - Late Kimme­
ridgian); R-5 Dolni Dabnik, depth 2655-2658 n, Pleven Formation, Middle?- Late Kimmeridgian) ; 
R-1 Junak (depth 1605 m, Tica Formation, Middle Tithoni an, Chitinoidella sp. indet., Chitinoidella 
Zone found at depth 1601.5); R-109 Vranino (depth 1257 m, Cernookovo Formation, Early Titho­
nian). 

Genus Chlamydophorella C o o k s o n & E i s e n a c k , 
bur y, 1983 

1958 emend. DuX-

Type spec i e s (by original des ignation): Chlamydophorella nyei Cook s on & 
E I s e n a c k, 1958. 

Chlamydophore/la wa//a/4 C o o k s o n & E i s e n a k, 1960b 

PI. I, figs 6, 7. 

Type. Holotype is illustrated by Cookson & Eisen a c k (1960 b, pl . 38, 
fig. 13). 

Com men t s. C. wallala is of mass occurrence in the Bulgarian Late Oxfor­
dian-Early Kimmeridgian dinocyst assemblages and is a very good indicator of the 
Upper Oxfordian and the Lower Kimmeridgian. 

0 c cur r en c e. Boreholes: S-1 Razgrad (depth 913.5 m, Drinovo Formation, La te Oxfor­
dian-Early Kimmeridgian); R-7 Sultanci (depth 1840 m, Provadija Formation, Late Oxfordian, 
Microbiplices divergens (0 p penh e i mer, 1907), E. birnammatum Zone, found at 1840.4 m) ; 
S-24 Nikola Kozlevo (depth 659-670 m, Cernookovo Formation , Early Kimmeridgian) ; S-30 Kardam 
(depth 1114 m, Late Oxfordi an; 1104 m, Early Kimmeridgian, Drinovo Formation); R-3 Tjul enovo 
(depth 954 m, Cernookovo Formation, Late Oxfordian) ; R-109 Vranino (depth 1289 m, Cernookovo 
Formation, Early Kimmeridgian) ; S-140A Makedonka (depth 1288 m, Cernookovo Formation, Early 
Kimmeridgian, Crussaliceras sp . indet, C. divisum Zone, found at depth 1289.3 m) ; S-10 Cernookovo 
(Cernookovo Formation, depth 919 m, Late Oxfordian; 903 m, Late Oxfordian - Early Kimmerid­
gian; 892-898 m, Early Kimmeridgian); R- 55 Konare (depth 1029-1033 m, Cernookovo Formation, 
Early Kimmeridgian). 

Genus Cleistosphaeridium D a v e y et a!., 1966 

Type spec i e s (by original designation): Cleistosphaeridium diversispinosum D a -
v e y et al., 1966. 

Cleistosphaeridium iacu/igerum (K I em en t, 1960) B r en n e r, 1988 

PI. I, fig . 9 

T y p e. Holotype illustrated by K I em en t (1960, pl. 7, fig . 10), by S a r j e an t 
(1984a, pl. 2, fig. 5) and by B r en n e r (1988, pl. 14, fig. 7). 

0 c c ur r en c e. Borehole: S-10 Cernookovo (depth 933.2 m, Cernookovo Forma ti on, Late 
Oxfordian). 

Cleistosphaeridium lumectum (S a r j e a n t, 1960a) D a v e y et a!., 1969 

PI. I, fig. 8 

Type. Holotype illustrated by Sa r jean t (1960a, pl. 6, fig. 1, text-fig. 2). 

0 c cur r en c e . Borehole : R-5 Tutrakanci (depth !765 m, Provadija Formation, Early Ox­
fordian). 
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Genus Dingodinium Coo k son & E i s c n a c k, 1958 

T y p e s p e c i e s (by original designation): Dingodinium jurassicum Cookson 
& E i s e 11 a c k, 1958. 

Dingodinium jurassicum C o o k s o 11 & E i s e 11 a c k, 1958 

Pl. I, fi g. 10 

Type. Ho1ot ype illustrated by Cooks o 11 & E i s e 11 a c k (1958, pl. !, fig. 10) 

0 c c ur r en c e. Boreholes: S-10 Cernook0\'0 (depth 924-936 rn, Cernookovo Formation, Late 
Oxfordian); R-4 Mirovo (depth 1293 m, Tica Forma tion, Tithoni a n); R-1 Junak (depth 1495 m, Ti­
ca Formati on, La te Tithonian , Crassicollaria Zone- Crassicollaria brevis R ern an e, 1962, C. par­
vula Reman e, 1962, Calpionella alpina L 0 r en Z, 1902; and the boreholes publi shed by n 0-

Jl e K o B a (1971 , p. 6)- R-1 Dolni Dabnik (depth 2519 m, Pleven Formation, Tithonian); R-1 Kne­
za (depth 2835 m, Pleven Formation, Tithonian); R-1 Trastenik (depth 2193 m, Pleven Formation, 
Late Kimmeridgi a n - Early Tithoni an) ; R-1 Stezerovo (depth 1523 m, Pleven Formation , Titho­
nian) . 

Genus Epiplosplzaera K 1 e m en t , 1960 emend . B r en 11 e r, 1988 

T y p e s p e c i e s (by original designation): Epiplosphaera bireticulata K I e­
men t, 1960. 

Epiplosphaera a reo/at a K 1 e m e n t, 1960 

Pl. I, fi gs 11-13 

Type . Holotype published by K 1 em en t (1960, pl. 8, fi gs .S-9) and by B r en­
n e r (1988, pl. 15, fig . 5). 

Remarks. The affiliation of the species E. areolata to genus Lithodinia? (with 
some uncertainly) proposed by S a r jean t (1984a, p. 166) and accepted by Len -
t i n & W i I I i am s (1989, p. 228) is rejected here. I support the opinion of 
Brenn e r (1988, p. 50 , 51) and Court in at (1989, p. 176) and retain the spe­
cies to genus Epiplosphaera . This is the first, most simple member of a morpho-line 
represented by the species created by K I em en t : E. areolata, E . reticulospinosa, 
E. biretikulata. 

The spines on the sutures in E . areolata are much more complex than those in 
the type species L . jurassica E i sen a c k, 1935 of genus Lithodinia . In the former 
the spines are with branched proximal ends, commonly coalesced with the adjacent 
spines and form a linear reticulum preserved only on the sutures. In E. reticulospinosa 
and E. bireticulata this reticul urn extends also on the plate but the gon yaulacacean type 
of tabulation may be also observed, though with difficulty. 

0 c cur r en c e. Boreholes: R-2 Dabovan (depth 1634.5 m, Kaspican Formation, Middle? -
Late Kimmeridg ian); R-1 Trastenik (depth 2192 m, Pleven Formation, Late Kimmeridgian- Early 
Tithoni an); R-1 Tjulenovo (depth 800-806 m, Cernookovo Formation, Early Tithonian); S-l40A Make­
donka (depth 1288 m, Cernookovo Formation, Early Kimmeridgian, Crussoliceras sp indet., C. divi­
sum Zone found a t 1289.3 m) ; R-1 Capaevo (dep th 2022 m, Drinovo Formation, Early Kimmeridgian .) 

Epiplosphaera bireticu/ata K I e m e n t, 1960 

PI. II, figs 1-3 

Type. Holotype published by K I em en t (1960, pl. 8, figs 1-4) and Brenner 
(1988, pl. 15, fig. 1). 
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0 c cur r en c e . Boreholes: R- 2 Ovca mogila (depth 1549 m, Plevcn Formation, Kimmerid­
gian); R-1 SlaYjanovo (d ep th I8I5 m, Kaspican For mation Middle? - La te Kimmerid gian); R-3 Brest 
(depth I8I 8 m, Kaspi can Formation, Middle?- La te Kimmeridgian); R-2 Da bova n (depth I634 .5 m , 
Kaspican Formation, Middle? - Late Kimmeridgian) ; R-I Tras tenik (depth 2I92 m, Pl even Forma­
ti on, Late Kimmeridgian - Early Tithonian); R-2 Gr ivica (depth 2385 m, Pleven Forma tion , Mid­
dle? - La te Kimmeridg ian) ; S-24 Ni kola Kozlevo (depth 657-669 m, Cernookoyo Formation, Early 
Kimmerid gian); R-I09 Vranino (depth I289-1291 m, Cernookovo Formation, Early Kimmerid gian); 
S-IO Cernookovo (depth 892 m, Cernookoyo Formation, Early Kimmeridgian) ; R-55 Konare (depth 
1029 m, Cernookovo For ma ti on , Early Kimmeridgian) ; R-I40A Maked onka (depth I282 m, Cerno­
okovo Formation, Early Kimmeridgian); R-1 Capaevo (depth 2022 m, Drinovo Forma ti on, Early Kim­
meridgian) . 

Epiplosphaera reticulospinosa K I e m e n t, 1960 

PL II, fi gs 4-5 

Type. Holotype figured by K I e m en t (1960, pl. 8, figs 10, II) and by B r en -
n e r (1988, pl. 15, fig. 3). 

0 c c ur r en c e. Borehol es: R-2 Ovca mogi la (depth 1549 m, Pl even Formation , Kimmerid­
gian) ; R-3 Brest (depth I747 m, Kaspican Formation, Ear l y Tithonian); R-2 Da bovan (depth 1634 .5 
m, Kaspican Formation, Middle?- Litle Kimmeridgian); R- I Trastenik (depth 2 192 m, Pleven For­
mation, Late Kimmeridgian - Early Tithonian); R-5 Dolni Da lmik (dep th 2655-2658 m, Plevcn 
Formation, Middl e? - Late Kimmeridgia n); S-24 Nikola Kozlevo (depth 669 m, Cernookovo Forma­
tion, Early Kimmeridgian); S-30 Kard a m (DrinO\'O Forma ti on , dept h 1065 m, Kimmeridgia n ; depth 
I 104 m, Earl y Kimmeridgian) ; R- I Tjulenovo (d ep th 800-806 m, Cernookovo Formation, Early Ti­
thonian) ; R-I09 Vranino (depth 1289-I291 m, Cernookovo Formation, Early Kimmeridg ian ; I267-
I270 m, Late Kimmeridgian - Early Tithon ia n; I2 47.7- 1250 m, Middle Tithonian, Richterella d. 
richleri (0 p p e I. I865) found a t I249.5 m); S- I40A Makedonka (depth 1288 m, Cernookovo Formation, 
Earl y Kimmeridgian, Crussoliceras sp. indet, C. dit•isum Zone foun d at 1289 .3 m); S-32 Dol ina (depth 
7I6 m, Cernookovo Formation, Early Kimmeridgian) and the borehol e publi shed by )lone K o­
B a (197I, p. 15, pl. 4, fig . 6)- R-I Dolni Dabnik (depth 2519.5 m, Pleven Formation, Tithon ia n) . 

Genus Histioplwra K I e m e n t , 1960 

T y p e s p e c i e s (by original designation) : Histiophora ornata K I em en t, 1960. 

Histiophora ornata K I e m e n t , 1960 

PL II, figs 6-8. 

Type . Holot ypeillustrated by K I em en t (1960, pl. 6 , figs 1 1-13) and by B r en­
n e r (1988, pl . 19, fig. 10) . 

0 c c ur r en c c. Boreholes: R-I Slavjanovo (depth 1815 m, Ka spica n Formation, ;\\iddle? ­
Late Kimmeridgian, where it forms over 30% of the assemblage); R-3 Brest (depth I81 8.5 m. Kas ­
pican Formation. ,l\1i dd le? - Late Kimmer idgian, over 30% of the asse m blage); R-2 Dabovan (depth 
I634.5 m, Kaspican Formation, Middle?- Late Kimmer idgian) ; R-1 Tras tenik (depth 2I92 m, Ple­
ven Formation , Late Kimmeridgian - Earl y Tithoni a n) ; R-2 Grivica (depth 2385 m, Pl even For­
mation, Middle? - Late Kimmeridgia n) ; R-5 Dolni Dabnik (depth 2655-2658 m, Pleven Formation, 
Middle? - Late Kimmeridgian) ; R-I09 Vranino (depth 1269 m, Cernookovo Formation, Late? Kim­
meridgian). 

Genus Hystrichosphaerina A 1 b e r t i, 1961 

Type s p e c i e s (by original des ignation) : Hystrichosphaerina schindewolfi A 1 -
berti, 1961. 

Remark s. Sarjeant (1966c,p.209) and Br e nner (1988,p.83) assume 
that genus Hystrichosphaerina is a junior synonym of genus Systematophora. This 
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assumption is rej ected . I support the opinion of S to v e r & E v i t t (1978 , p . 57), 
Duxbur y (1980, p . 125). L e nt in & W iII i am s (1981, p . 149; 1989, p . 190), 
D a v e y (1982 b , p . 17) \\' ho retained the status of genus Hystrichosphaerina . The 
di stall y linked by ring tr abec ulae intr atabul ar complex processes distinguish the 
species of genus H ystrichosphaerina from the di stall y free, with diverse termination, 
intr atab ul<1r complex processes in the species of genus Systematophora. 

Hystrichosphaerina crusta sp. n. 

Pl. III, figs 1-3, 6, 9 

Typ e. Holot ype is the s pecimen shown in pl. III, figs 1-3, slide 3051-3, borehole 
R-2 Dabovan , depth 1634 .5 m, Kaspican Formation, Middle?- Late Kimmerid­
gian, Central North Bulgaria. 

De r iva t ion of name . Latin: crusta -carapace, relief ornamentation, 
related to the beautiful beaker-like relief processes. 

Mater i a I. 3 specimens . 
Dimensions (in (..lm) .Holotype: length of central body, without apex-65, breadth 

of central body - 68, height of processes- 15. Range: length - 65-68, breadth - 68-78, 
processes - 8-15. 

D i a g nos i s. Phragmochorate cyst with subspherical central body and peni­
tabular processes with beaker-! ike form and linearly arranged cingular processes . The 
tabulation is with gonyaulacacean tabulation formula: 4?', 6", 5-6"', lp, lpv , 1"", 
Xs . Cingulum formed of 6 pairs of slender processes. Archeopyle - apical, type A, oper­
culum free with unknown structure. 

Des c r i p t ion. The wall is two-layered , the two layers being closely appres­
sed at the central body. The periphragm forms the processes. Between them , it 
is scabrate to finely reticulate. Processes are beaker-like or tubiform, with strongly 
widened di stal end . Their base· is round or in the larger processes - with a flat side 
towards the cingulum . The wall is irregularly perforated (pl. Ill, fig. 2), lace­
) ike to fenestrate. There is a thickening of the periphragm in the base of the processes. 
The width of the latter is varying depending on the position of the process, in analogy 
to the plates in the tabulate proximate cysts . The cingulum is formed of 6 pairs 
of slender processes, capitate or bifurcate distally. Sulcus structure not distinct . The 
archeopyle is apical, wide and with zig-zag margin and accessory archeopyle sutures. 
Operculum is free. All specimens ha ve an archeopyle and the structure of the opercu­
lum is not known. 

I have at my di sposal few specimens and cannot evaluate the intraspecific varia­
bility in H. crusta. There are differences in the height of the beaker-like processes. 

Rem a r k s. The proportionally lower and not so intensively perforated process 
in H . crusta distinguish the species from the other species of genus Hystrichosphae­
rina. The new species reminds of the species of genus Amphorula but the latter 
show arcuate penitabular processes opened towards the cingulum. H. crusta is similar 
to Oligosphaeridiunz sp . I D a v e y (1982b, pl. 2, figs 6, 8) but the latter lack cingu-
1 ar processes. 

0 c cur r en c e. Boreholes: R-2 Dabova n (depth 1634.5 m, Kaspican Formation, Middle? 
- Late Kimmeridgi an) ; S-30 Kar dam (depth 1111 m, Drinovo Formation, Early Kimmeridgian). 

Hystrichospharina orbifera (K I e m e n t, 1960) S t o v e r & E v i t t, 1973 

Pl. II I. fig . 4 

Type. Holotype illustrated by K I em en t (1960 , pl. 9, fig. 9) and by Brenner 
(1988, pl. 16, fig . 1). 
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0 c cur r en c e. Boreholes: R-IO C:ernookovo (Cernookovo Formati on, rlepth 892.4 m, Early­
.Middle Kimmeridgian; 933 m, Oxfordian); S-24 Nikola Kozlevo (C:ernookovo Formation, depth 641.4 
m, Late Kimmeridgian, 677.7 m, La te Oxfordian); S-30 Kardam (depth 1062 .5-1111 m, Drinovo For­
mation, Kimmeridgian); R-109 Vronino (C:ernookovo Formation, depth 1250.9 m, Middle Tithonian, 
Richterella cf. richteri (0 p p e I, 1865); 1269 m, Late Kimmeridgi an). 

Hystrichosphaerina sarjeanti (G it me z, 1970) Duxbury , 1980 

Pl. lll, fig. 7 

T y p e. Holotype is illustrated by G i t me z (1970, pl. I I, fig . 4, text-fig. 25) and 
by G i t m e z & S a r j e an t (1972 , pl. 12, figs 8, 9). 

Rem a r k s. The species is illustrated only by the type specimen in both publi­
cations cited above. No data on a probable intraspecific variability are given, too. 
Information on identification of thi s species in other occurrences is lacking in the li­
terature. Davey (1979c, p . 65 , pl. 3, figs 4, 5) defined as Polystephanephorus sarjean­
tii several forms from the Early Ryazanian in East England but later D a v e y (1982b, 
p. 17) re-defined them as Stiphrosphaeridium dictyophorum on the basis of absence of 
cingular processes. 

The cingular processes in H. sarjeanti are represented by 6 pairs of slender, so­
lid, capitate or more frequently distally branched processes. They are analogous to the 
cingular processes described in genera Amphorula, Systematophora and Periseiasphae­
ridium. Their identification is difficult due to the complex morphology of the cysts. 

0 c cur r en c e . Borehole R-2 Dilbovan (depth 1634.5 m, Kaspican Formation, Middle? -
Late Kimmeridgian) . 

Hystrichosphaerina? sp. aff. H. sarjea11tii (G i t n e z, 1970) D u x b u r y, 1980 

Pl. IV, figs. 1-7 

Des c r i p t ion. The Kimmeridgian sediments driiled in borehole R-2 Dabovan 
(depth 1634.5 m) contain numerous specimens of cyst which resembles to Stiphosphae­
ridium dictyophorum (Cook s on & Eisen a c k, 1958) Davey, l982b but 
shows well formed cingular processes . The latter are represented by 6 pairs of slender, 
solid processes, proximally linked with a low ridge. Distally they are capitate but most 
commonly bifurcate or double bifurcate. They are analogous to the cingular processes 
in genera Amphorula, Systematophora and Periseiasphaeridium . 

The cyst is spherical to subspherical in shape, intermediate type behveen phrag­
mochorate and skolochorate. The wall is two-layered. The penitabular processes do 
vary in size depending on their position on the cyst. Antiapical and postcingular dor­
sal processes are widest. In some specimens they form annulate complexes linked dis­
tally by ring trabeculae, similarly to the complexes in the species of Hystrichosphae­
rina. In other specimens the same processes are intratabular, funnel or tubiform, hol­
low and more or less fenestrate. The slenderer processes - 1", 6", 2"', 4"" and 
lp, and the sulcal processes are tubiform with very wide and fenestrate distal half. 
Less commonly the perforation begins immediately in their proximal margin where 
variable thickenings of the periphragm are observed. 

The surface of the periphragm is scabrate while around and on the proximal margin 
of the processes it is striated. The wall is thin, easely breakable and deformable. Most 
of the specimens are broken , irrespective of the good state of the fossil material . This 
hampers the identification of the tabulation . With some uncertainty I suggest the fol­
lowing tabulation formula: 4'?, 6" , 6c, 6 ' ", Jp, Ips , 1"", Xs. The archeopyle is apical, 
with zig-zag margin and accessory archeopyle sutures, type 4A. The operculum is free. 
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D i mens ions (in ~tm) . Average diameter of central body - 56-64, length of 
processes - 26-48, maximum diameter of processes in proximal end - 23-30, mini­
mum diameter of processes in proximal end - 4 (12 specimens measured). 

Rem a r k s. The described cyst in the assemblage associates with Hystrichosphae­
rina sarjeantii. The two species form the two ends of a morphological series. H. sarje­
antii is a cyst with dominating annulate complexes processes and rare single tubi­
form, hollow processes while in Hystrichosphaerina? sp. tubiform hollow processes pre­
dominate. Between the two end morphological types there are all possible transitions. 
Forms with mixed type processes dominate: unreduced or reduced annulate comple­
xes for antapical and dorsal post singular processes and tubiform processes with fenes­
trate distal end. The variations are related only to th~width and degree of perfora­
tion of the processes. Analogous variations are observed in the type species of Hystri­
chosphaerina- H. schindewolfii A I bert i, 1961. They mislead some authors to 
refer such forms to other genera - Histrichosphaeridium anthophorum sensu E i s e­
n a c k (1958, p. 402, pl. 26, figs . 1, 2)=Periseiasphaeridium eisenacki Davey & 
W i I 1 i am s (1969, p. 6); D a v e y (1974, p. 60, pl. 6, fig. 5) which D a v e y 
& V e r d i e r (1974, p. 640) and Duxbury (1980, p. 126) include in the range 

of the species J-1. schindewolfii. 
K u m a r (1986, p . 396, pl. 2, fig. 5) indicated a form with processes analogous 

to Hystrichosphaerina? sp. as Oligosphaeridium pulcherrimum (De f 1 an d r e & 
Cookson, 1955) D a v e y & W i 1 1 i am s, 1966 but in this case no informa­
tion for cingular processes is presented. Hystrichosphaerina? sp. may be included in the 
range of H. sarjeantii if in the type material there are forms which posses larger num­
bur of funnel/tubiform processes and if at the same time \ve enlarge the diagnosis 
of Hystrichosphaerina. Or it may be used as a base to create a new genus, morpholo­
gically similar to Stiphosphaeridium D a v e y (1982b, p. 16), but possessing I inearly 
arranged cingular processes. 

0 c cur r en c e. Borehole R-2 Dabo·;an (depth 1634.5 m, Kaspican rormation, .\\iddle? -
Late Kimmeridgian); R-1 Jun ak (depth 1605 rn, Tica Formation, Middl e Tithonian). 

Genus Lanterna Dod e k o v a, 1969 

Type spec i e s (by original designation): Lanterna bulgarica Dod e k ova, 
1969. 

Lanterna emitecta C o u r t i n a t, 1989 

Pl. I I, figs . 10, 11 

Type. Holotype is illustrated by Co u r tin at (1989, pl. 23, fig. 16). 

0 c cur r en c e . Boreholes: R-3 Devetaki (depth 2546-2548 m, Kaspican Formation, Titho­
nian); R-1 Slavjanovo (depth 1815 m, Kaspican Formation, Middle? - Late Kimmeridgian); R-1 
Gigen (depth 1644.5 m, Kaspican Formation, Tithonian); R-3 Brest (depth 1818.5 m, Kaspican For­
mation, Middle? - Late Kimmeridgian); R-2 Dabovan (depth 1634.5 m, Kaspican Formation, Mid­
dle?- Late Kimmeridgian); R-2 Grivica (depth 2385 m, Pleven Formation, Middle?- Late Kimme­
ridgian); R-109 Vranino (depth 1265-1269 m, Cernookovo Formation, Late Kimmeridgian-Early 
Tithonian). 

Genus Lithodinia Eisen a c k, 1935 emend. Go c h t, 1975 b 

Type spec i e s (by original designation): Lithodinia jurassica E i sen a c k, 
1935. 
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Lithodinia arcanitabulata B r e n n e r, 1988 

Pl. Jil, fi g. 10 

T y p e. Holotype figured by B r en n e r (1988, pl. 18, fig. 4). 

0 c cur r en c e. Boreholes: S-9 Kardam (depth 877.5 m, Cernookovo formation, Early Ox­
fordian); S-24 Nikola Kozlevo (depth 669-670 m, Cernookovo Formation, Early Kimmeridgian); 
S-10 Cernookovo (depth 893.8-898 m, Early Kimmeridgian; 903 m, Late Oxfordian-Early Kimmerid­
gian; 919-934 m, Middle- Late Oxfordian, Cernookovo Forma tion); R-55 Konare (depth 1029 m, 
Cernookovo Formation, Early Kimmeridgian); R-109 Vra nino (depth 1275 m, Middle? Kimmerid­
gian; 1289-1291 m, Early Kimmeridgian, Cernookovo Formation). 

Lithodinia bejui (Z otto et al., 1987) comb. n. 

Pl. I I, fi gs 12, 13 

Type. Holotype published by Z otto eta!. (1987, pl. 1, fig . 1) . 

0 c cu r r en c e. Boreholes: R-1 Trastenik (depth 2192 m, Pleven Formation, Late Kimme­
ridg ian-Early Tithonian); S-10 Cernookovo (depth 933 m, Cernookovo Format-ion, Late Oxfordian); 
S-140A M<~ke donka (depth 1282-1285 m, Cern ookovo Formation, Early Kimmeridgian). 

Genus Polygonifera H a b i b, 1972 emend. Me h rot r a & Sa r jean t, 1984c 
emend. Brenner, 1988 

Type spec i e s (by original designation): Polygonofera evittii H a b i b, 1972. 

Polygonifera bavarica (L u n d & E c k c, 1988) comb. n. 

Pl. II, fig . 9 
1988. Ambonosphaera bac•arica Lund & E c k e, p. 348, pl. I, fi gs 2, 4. 
1988. Polygonifera cf . calloviana Br enne r, p . 69, pl. 12, fi g. 6. 

T y p e. Holotype figured by L u n d & E c k e (1988, pl. 1, fig. 2, text-fig. 3a). 
R em a r k s. Brenner (1988, p. 68) assumed genus Ambonosphaera Fen -

some, 1979 to be junior subjective synonym of Polygonofera H a b i b, 1972 which 
is accepted here . Therefore I refer the species A. bavarica to genus Poligonofera and on 
the basis of the pub! ished iII ustr ations assume that the 1 at ter is identical to P. cf. cal­
loviana B r en n e r as well to the Bulgarian specimens of the Upper Jurassic dina­
cyst assemblages. 

0 c cur r en c e. Boreholes: R-2x g Ovca mogila (depth 1549 m, Pleven Formation, Kimme­
ridgian); R-1 Slavjanovo (depth 1815 m, Kaspican Formation, Middle? -Late Kimmeridgian); R-3 
Brest (depth 1818 m, Kaspican Formation, Middle?- Late Kimmeridgian); R-2 Dabovan(depth1634 .5 
m, Kaspican Formation, Middle?- La te Kimmeridgian); R-1 Tras tenik (depth 2192 m, Pleven For­
mation, Late Kimmeridgian- Early Tithonian); S-10 Cernookovo (depth 917.8-932.8 m, Cernookovo 
Formation, Late Oxfordian); R-5 Tutrakanci (depth 1765 m, Provadija Formation, Early Oxfordian) . 

Genus Prolixosphaeridium Davey et al., 1966 emend. Davey, 1969a 

Type spec i e s (by original designation): Prolixosphaeridium deirense D a v e y 
et al., 1966, which is accepted by Davey & V e r d i e r (1974, p . 636) as a junior 
subjective synonym of P. parvispinum (D e f 1 a n d r e, 1937b) D a v e y et al. 
( 1969' p. 17) . 
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Prolixosphaeridium cf. anasillum E r k m e n & S a r j e a n t, 1980 

Pl. III, fi g . 9 

T ype. Holotype figured by E r k men & Sa r jean t (1980, pl. 4, figs 2, 9). 
Remarks. The Bulgari;-m specimens have a larger number of processes as com­

pared to the original material. 

0 c cur r en c e. Boreholes: Tutrak2nci (depth 1765 m, Provadija Formation, Early Oxfor­
dian); R-109 Vranino (depth 1298 111 , Provadija Formation, Early Oxfordian, Neocampylites (Neocam­
pyliles) cf. hi'lt•eticus (Jeanne!, 1951): S-IOCernookovo (dcpth903m,CernookovoFormation, Late 
Oxfordian). 

Prolixosphaeridium mixtispinosum (K I em en t, 1960) D "v e y eta!., 1969 

Pl. I I I, fig . 11 

Type. Holoiype of species figured by K I em en t (1960, pl. 6, figs 17, 18) and 
B r en n e r (1988, pl. 14, fig. 13). 

0 c cur r en c e. Boreholes: R·3 Devetaki (depth 2546-2548 m, Kaspican Formation, Titho­
nian) ; R-4 Devetaki (depth 2869-2871 m, Pleven Formation, Tithonian); R-1 Slavjanovo (depth I815 
m, Kaspican Formation, Middle? - Late Kimmeridgian); R-1 Gigen (depth 1544.5 m, Kaspican For­
mati on, Tithonian); P-3 Brest (depth 18 18.5 m, Kaspican Formation, Middle? - Upper Kim­
meridgian); R-2 Di\bovan (depth 1634.5 m, Kaspican Formation, Middle? - Late Kimmeridgian); 
R-1 Trastenik (depth 2192 m, Pleven Formation, Late Kimmeridgian - Early Tithonian); R-2 Gri­
vica (depth 2385 m, Pleven Formation, Middle? - Late Kimmeridgian): R-5 Dolni Dabnik (depth 
2655-2658 m, Pleven Formation, Middle? - Late Kimmeridgian); R-1 Junak (depth 1605 m, Tica 
Formation, Middle Tithonian); S-30 Kardam (depth 1104.8 m, Dri novo Format ion, Early Kimmerid­
gian); R-1 Tjulenovo (depth 800-806 m, Cernookovo Formation, Early Tithonian); R-109 Vranino 
(depth 1253 m, .l\1iddle Tithonian, Richterella cf. richteri (0 p pel, 1865); 1270 m, Late Kimmerid­
gian- Early Tithonian, Cernookovo Form ation); R-1 Capaevo (depth 2022 m, Drinovo Formation, 
Early Kimmeridgian) and the boreholes published by Jl o ll. e K o B a (1971, p. 13, pl. 5, fi g. 4): 
R-1 Dolni Dabnik (depth 2560.5 m, Plevcn Formation, Tithonian); R-1 Stderovo (depth 1523 m, 
Pleven Formation, Tithoni an). 

Genus Rigaudel/a B e I ow, 1982b 

T y p e spec i e s (by original designation): Hystrichosphaeridium aemulum De f -
l an d r e, 1938b. 

Rigaudella apicu/ata 
l982b 

Pl. VI, fi g. 1 

(C o o k s o n & E i s e n a c k, 1960b) sensu Be I ow, 

Type . Holotype figured by Cookson & Eisen a c k (l960b, pl. 39, fig. 
15). 

Rem a r k s. When this paper was already prepared I received the latest "Index" 
of Lent in & W i I I i am s (1989, p. 279). They point out that Davey (1988, 
p. 88) chose Cannosphaeropsis apiculata Cookson & E i sen a c k, 1960b as 
type species of his new genus Papuadinium D a v e y, 1988. Unfortunately I did not 
possess this paper of Dave y . Like thi s I compare Bulgarian specimens with the spe­
cimens identified by B e I I ow (1982b, p. 148, figs 7, 24, 26) as Rigaudella apiculata 
from Upper Callovian-Lower Oxfordian, Southern Germany. 

0 c cur r en c e. Borehole R-109 Vranino (Provadija Formation, depth 1298-1 303 m, Early 
Oxfordi an , Neocampylites (Neocampylites) delmontanus (0 p p e I, 1863) found at 1299 m; Neocampyli­
tes (Neocampylites cf. helveticus (Jeanne t, 1951) found at 1300 m). 
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Rigaudella perforata (A I be r t i, 1961) Be I ow, 1982b 

Pl. VI, fig. 2 

T y p e. Holotype figured by A I bert i (1961, pl. 9, fig. 14). 

0 c cur r en c e . Borehole S-30 Kardam (depth 1062.5 m, Drinovo formation, Kimmerid­
gian). 

Genus Sentusidinium 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 S a r j e ant, 1968. 
Rem a r k s. Sentusidinium S a r j e an t & S t o v e r, 1978 is a large-em­

braced genus which can be divided according to: 1. overall form - elongate-ovoidal 
ambitus (S. creberbarbatum) or broadly subspheroidal ambitus, aptea te (S. riou ltii); 
2.length and type of processes - - relatively short spines with simple tips and ornaments 
with low relief (S . verrucosum, S. pelionense, S . myriatrichum) or relatively longer pro­
cesses with various distal tips (S. rioultii) . 

Court in at (1989, pp. 185, 190, 192) established two new genera Barbatacy­
sta and Pilosidinium for a part of the species of Sentusidinium and emended the diag­
nosis of the latter. All this needs additional reasoning and did not accept in this paper. 
The genus Barbatacysta is characterized by Court in at with gonyaulacacean 
tabulation and determined tabulation formula. As a matter of fact the original diag­
nosis of the type species Sentusidinium creberbarbatum E r k m e n & S a r j e a n t, 
1980 (p. 52, fig. 2) do not possess any tabulation pattern except the archeopyle mar­
gin . The same refer to all species included in Barbatacysta. The emendation of the ge­
nus Sentusidinium by Court in at (1989, p. 192) includes also tabulation indica­
ted by sutural arranged processes. The type species S. rioultii, as all other species of the 
genus, do not possess tabulation features except the archeopyle and accessory archeo­
pyle sutures. At any rate, in thi s paper, the original diagnosis of Sa r jean t & S to­
ver (1978, p . 49) for Sentusidiniwn is supported. 

Sentusidinium creherharhatum E r k m e n & S a r j e a n t, 1 980 

Pl. III, fig . 5 

Type. Holotype figured by E r k men & Sa r jean t, 1980, text-fig . 2. 

0 c cur r en c e. Boreholes: S-9 Kardam (depth 877.5 m, Cernookovo Formation, Early Oxfor­
dian); S-33 Esenica (depth 753-756 m, Cernookovo Formation, Early Oxfordian); S-21 Kalugerica 
(d ep th 884.4-889 m, Cernookovo Formation, Early Oxfordian); R-5 Tutrakanci (depth 1579 m, Kim­
meridgian; 1765 m, Early Oxfordian, Provadija Formation); S-24 Nikola Kozl evo (depth 668-670 m, 
Cernookovo Formation, Early Kimmeridgian); R-109 Vranino (Cernookovo Formation, depth 1275 m, 
Kimmeridgian; 1291 m, Early Kimmeridgian ; Prova dija Formation, 1293.8 m, Late Oxfordian, ldo­
ceras sp. found at 1294.2 m; 1299 m, Early Oxfordian with NeocampJ!liles (Neocampylites) de/mon­
tanus (0 p p e I, 1863); 1300 m, Early Oxfordian); S-10 Cernookovo (Cernookovo Formation, dep th 
903 m, Late Oxfordian- Early Kimmeridgian; 932 .8-938 m. Middle- Late Oxfordian) . 

Sentusidinium pelionense F e n s o m e, 1979 

Pl. V, fig . 6 

T y p e. Holotype figured by F en some (1979, pl . I, figs 5, 7). 

0 c cur r en c e . Boreholes: R-2hg Ovca mogila (depth 1549 m, Pleven Formation, Kimmerid­
gian); S-10 Cernookovo (depth 933 m, Cernookovo Formation , Late Oxfordian) ; S-9 Kardam (depth 
877.5 m, Cernookovo Formation, Early Oxfordian); S-21 Kalugerica (depth 889.5 m, Cernookovo for­
mation, Early? Oxfordian); S-140A Makedonka (depth 1282 m, Cernookovo Formation, Early Kim­
meridgian) ; R-109 Vranino (depth 1291.6 m, Cernookovo Formation, Early Kimmeridgian). 
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Genus Stephanelytron Sa r jean t, 1961a emend. Stover et al., 1977 

T y p e spec i e s (by original designation): Stephanelytron redcliffense S a r • 
j e a n t , 196 1 a . 

Stephanelytron s p . aff. S . redc/iffense S a r j c a n t, 1961 a 

Pl. IX, fi gs 5 , 7, 10 

Des c r i p t ion and r e 111 arks. I possess only one good preserved specimen 
similar to S . redclitfense Sa r j ean t, 196la but with rare tubiforme processes. Some 
prec ingul ar and postcingular sutural rows incl ude only 2-3 processes. The latter are 
thin, slender \vith trumpat e di stal ends. It is possibly this differentiation to be in the 
scope of intraspecific variability in S. redcliffense. 

D i mens i on s (in ~tm) . Length - 46, breadth - 36, length of processes- 5, 
length of corona - 6. 

0 c cu r r en c e. Borehole S-9 Kardam (depth 877 .5 m, Cernookovo Fo rmation, Early Ox­
fordian) . 

Genus Systematophora K I e m e n t, 1960 

T y p e s p e c i e s (by original designation): Systematophora areolata K I e m en t. 
1960. 

Systematoplwra areol ata K I em en t , 1960 

Pl . V, fig. 3 

T y p e. Holotype illustrated by K I em en t (1960, pl. 9, figs 1-3). 

0 c cur r en c e. Boreholes: R-1 Slavjanovo (depth 1815 m, Kaspican Formation, Middle? 
-Late Kimmeridgian); R-1 Trilsteni k (depth 2192 m, PI even Formation, Late Kimmeridgian - Ti­
thonian) ; R-5 Dolni Dabnik (depth 2655-2658 m, Pleven Formation, Middle?- Late Kimmeridgian); 
S-32 Dolina (depth 738 m, Ccrnookovo Forma tion, Early- Middle Oxfordian, Creniceras cf. renggeri 
(0 p p e I , 1863), C. renggeri Zone, found a t 743 m);S-24 Nikola l(ozlevo (depth 669-670 m, Cernoo­
kovo Formation, Early Kimmeridgian) ; S-30 Kardam (depth 1104 m, Drinovo Formation, Early Kim­
meridgian); S-10 Cernookovo (depth 833-888 m, Cernookovo Formation, Kimmeridgian - Dod e­
k ova, 1967, p. 23, pl. 3, figs 7, 8) . 

Systematophora penici/lata (E h r e n berg, 1854) Sa r j e an t, 1980a 

Pl. V, fi g. 4 

Type. Holotype of the species refigured by Sa r j e ant (1980a, p . 282, pl. 37). 
Remarks. Dod e k ova (1967, p. 24, pl. 3) published this species as 

S. fasciculigera K I em en t, 1960. S a r jean t (1980a, p. 282) point out that the lat­
ter is a junior subjective synonym of S . penicillatu (Ehrenberg, 1854). 

0 c cur r en c e. Boreholes: R-4 Devetaki (depth 2869-2871 m, Pleven Formation, Tithonian); 
R-2hg Ovca mogila (depth 1549 m, Pleven Formation, Kimmeridgian); R-1 Slavjanovo (depth 1815 m, 
Middle? - Late Kimmeridgian, Kaspican Formation); R-1 Stezerovo (depth 1620 m, Kaspican For­
mation, Tithonian) ; R-3 Brest (depth 1818.5 m, Kaspican Formation, Middle? - Late Kimmerid­
gian); R-2 Dilbovan (depth 1634.5 m, Kaspican Formation, Middle? - Late Kimmeridgian ) ; R-1 
Trasten ik (depth 2193.7 m, Pleven Formation, Late Kimmeridgian- Tithonian); R-2 Grivica (depth 
2385 m, Pleven Formation, Middle? - Late Kimmeridgian); R-5 Dolni Dabnik (depth 2655-2658 m, 
Pleven Formation, Middle?- Late Kimmeridgian) ; S-1 Razgrad (depth 933.5 m, Drinovo Formation, 
Oxfordian) ; S-9 Kardam (depth 872.2 m, Cernookovo Formation, Early Oxfordian); S-33; Esenica 
(depth 744.3 m, Cernookovo Formation, Middle Oxfordian - Early Kimmeridgian); S-21 Kalugeri­
ca (depth 884 .4 m, Cernookovo Formation, Oxfordian); S-24 Nikola Kozlevo (depth 638.8 m, Drino-

4 Geologica Balcanica, 22.3 49 



vo Formati on, Early Tithonian); S-10 Cernookovo (depth 892.4 m , Early Kimmeridgian; 933 m, Late 
Oxfordian, Cernookovo Formation); S- 32 Dol ina (depth 738 m, Cernookovo Formation, Early - Mid­
dle Oxfordia n, Creniceras cf. renggeri (0 p p e I, 1863), C. rcnggcri Zone found at 743 m); S-30 Kar­
dam (Drinovo Formati on , depth 1104 m, Early Kimmeridgian; 1115.4 m, Early - Middle Oxfordian); 
R-109 Vranino (depth 1275 m, Cernookovo Formation, Kimmeridgi;m); R-1 Kavlak (depth 2330 m, 
Drinovo Formation, Oxfordi an ). 

Systematophora varispinosa B r e n n e r, 1988 

Pl. V, figs 8, 9 

T y p e. Holotype figured by B r en n e r (1988, pl . 16, fig. 2) . 

0 c cur r e n c e . Boreholes: R-2hg Ovca mogila (depth 1549 m, Pl even Formation, Kimme­
ridgia n); R-1 Sl av jancvo (depth 1815 m, Kaspi ca n Formation, Middle? - Late Kimmeridgian); R-3 
Bres t (depth 18 18.5 m, Kaspican Formation, Middle?- Late Kimmerid~ian); R-2 Grivica (dept h 2385 
m, Pl even Forma tion, Middle? - Late Kimm erid g ian) ; H-5 Oolni Dabni k (depth 2655-2658 m, Ple­
ven Formation, Middle? - Late Kimmerid gian) . 

Systematophora vestita (D e f I a n d r e, 1938b) D a v e y , 1982b 

Pl. V, fi g . 1 

T y p e. Holotype figured by D e f 1 a n d r e (1938b, pl. II , fig. 5). 

0 c cur r en c e. Boreholes: S-10 Cernookovo (depth 924.5 m, Cernookovo Formation, La te 
Oxfordian); S-9 Kardam (depth 877.5 m, Cernookovo Formation, Ea rly Oxfordian) ; R-5 Tutrakanci 
(dep th 1765 m, Provadija Formation, Early Oxfordian); R-1 09 Vranino (depth 1298 m, Provad ija 
Formation, Ear ly Oxfordian, Neocampylites (Neocampy li/es) delmontanus (0 p p e 1, 1863) found a 
1299 m). 

Systematophora sp. A D u r r. 1988 

Pl. V, fi gs 5, 10 

Rem a r k s. I have 6 specimens of this species. Morphological features coincide 
completely with description of the species by D (i r r (1988, p. 102, pl. 11, figs 9, 
10). Dimensions (in 11m) of the Bulgarian specimens are smaller than the German : 
length - 60, breadth - 48-52, height of processes - 6-8. 

0 c c ur r en c e. Boreholes: R-55 Konare (depth 1029 m, Cernookovo Formation, Early Kim­
meridg ian) ; S-24 Nikola Kozlevo (depth 668 m, Cernookovo Formation, Early Kimmeridgian),R-1 
Junak (depth 1605 m, Tica Formation, Middle Tith onian) . 

Genus Taeniophora K I em en t, 1960 emend. Sa r j e an t, 1984a 
T y p e s p e c i e s (by original designation): Taeniophora iunctispina K I em en t, 
1960. 

Remarks. In this paper I support the opinion of Sa r jean t (1984a, pp . 
166-168) that Taeniophora differs categorically in morphology from Systematophora . 
Sa r j e ant (ibid., p . 169, text-fig. 6) argumented and illustrated very well the di s­
tinctions between the two genera. 

Taeniophora filamentosa K I em en t, 1960 emend . Sa r j e a n t & Go c h t in 
S a r j e a n t, 1984a 

PI.V,fig . 7 
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Type. Holotype figured by K 1 em en t, (1960, pi. 10, fig. 5), by Sa r j e an t 
(1984a, pl. 2, figs 3, 4) and by Brenner (1988, pl. 17, fig . 3) . 

0 c cur r en c e. Boreholes: S-10 Cernookovo (depth 903 m, Late Oxfordian- Early Kimmerid­
gian); S-30 1\ardam (depth 1114 m, Drinovo Formation, Late Oxfordian); R-3 Tjulenovo (depth 954 m, 
Cernookovo Formation, Oxfordian); S-140A Makedonka (depth 1282-1285 m, Cernookovo Formation, 
Early Kimmeridgian, Crussolicerassp. indet., C. divisum Zone, found at 1289.3 m); S-9 Kardam (depth 
877.5 m, Cernookovo Formation, Early Oxfordian). 

Taeniophora iunctispina K I em en t, 1960 emend. Sa r jean t & Go c h t 
in S a r j e a n t, 1984a 

Pl. V, fig. 2 

Type. Holotype figured by K I em en t (1960, pl. 10, figs 1, 2), by Sa r jean t 
(1984a, pl. 3, figs 1, 2) and by Brenner (1988, pl. 17, fig. 3). 

0 c cur r en c e. Boreholes: S-10 Cernookovo (depth 903-911 m, Cernookovo Formation, Late 
Oxfordian - Early Kimmeridgian); R-55 Konare (depth 1029-1033 m, Cernookovo Formation, Early 
Kimmeridgian); S-21 Kalugerica (depth 875 m, Cernookovo Formation, Middle - Late Oxfordian); 
R-5 Tutrakanci (depth 1580 m, Provadija Formation, Early Kimmeridgian); S-30 Kardam (Drinovo 
Formation, depth 1104 rn, Early Kimmeridgian; I I 14 m, Late Oxfordian); R-109 Vranino (depth 1275 m, 
Cernookovo Formation, Kimmeridgian). 

Dinocysts with intercalary archeopyle 

Genus Gochteodinia Nor r i s, 1978 

Type species (by original designation): lmbatodinium villosum V o z z hen­
n i k o v a, 196 7. 

Goc!Jteodinia verrucosa (V o z z h e n n i k o v a, 1967) D o r h i) f e r & D a v i -
e s, 1980 

PI.VI,fig.J 

T y p e. Holotype figured by V o z z hen n i k o v a (1967, pl. 12, fig. 6). 

0 c cur r en c e . Borehole S-109 Vranino (depth 1291.6 rn, Cernookovo Formation, Early Kim­
meridgian). 

Genus Kalyptea Coo k s on & E i s en a c k, 1960b emend. W i g g i n s, 1975 

Type spec i e s (by original designation): Kalyptea diceras Coo k son & 
E i sen a c k, 1960b. 

Kalyptea para (G it me z, 1970) comb. n. 
T y p e. Holotype figured by G i t me z (1970, pi . 9, fig. 4). 

Rem a r k s . Wiggins (1975, p. 110) accepts Netrelytron parum G it­
me z (1970, p. 314) as junior subjective synonym of Netrelytron trinetron Sa r j e ant 
(1966, p. 199) and transferred it to genus Kalyptae Cookson & E is en a c k 
(l960b, p. 256). I keep up the opinion of Wiggins that Netrelytron is a junior sub­
jective synonym of the genus Kalyptea but for stratigraphic reasons I retain K. para 
as a separate species. The latter is known from the Early Kimmeridgian and K. trinet­
ron is from the Middle Barremian. There is a big gap without any data for finds of th e 
one or the other species. Their morphological features are identical with insignificant 
differentiation in size only. If there are some data for their occurrence in the interval 
between Kimmeridgian and Barremian they must be accepted as synonyms as noted 
W i g gins (1975, p. 110). 
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Kalyptea sp. aff. K. para (G i t m e z, 1970) 

Pl. VII, fig. 1 

Des c r i p t ion and remarks. Proximate cyst, subspherical kalypteoid 
in shape with strong apical horn and blunt short mamilliform antapical prominence. 
The wall is single-layered with many folds as noted W i g g i n s (1975, pp . 99, 110) . 
In some parts of the cyst these folds absent which is in contradiction with an endocyst. 
The archeopyle is intercalary, type 21. Kalyptra and apicular structure exist. The auto­
phragm is granulate to verrucose . Some neighbouring verrucae may have coalesced 
bases. The verrucae are denser on the antapical cyst end . These ornaments differ the Bul­
garian specimens from the specimens published by G i t me z (1970, p. 314). 

D i mens i on s (in J.lm) . Length - 75, breadth -56, apical horn - 15, anta­
pical prominence - 4. 

0 c cur r en c e . Boreholes: S-10 Cernookovo (depth 936 m, Cernookovo Formation, Middle 
- Late Oxfordian) ; R-109 Vranino (depth 1291.6 m, Cernookovo Formation , Early Kimmeridgian) . 

Dinocysts with precingular archeopyle 

Genus Acanthaulax Sa r j e an t , 1968 emend. Brenn e r, 1988 

T y p e s p e c i e s (by original designation) : Gonyaulax venusta K 1 e m en t, 
1960. 

Acantaulax granulllta (K I e m e n t, 1960) B r e n n e r , 1988 

Pl. VII, fig. 2 

Type. Holotype of the species is specimen figured by K 1 em en t (1960, pl. 4, 
figs 10, 11), not the specimen indicated by J an d u C h en e et al. (1986a, pl. 
27, fig. 6) . B r en n e r (1988, p. 35) note that the type specimen of K 1 em en t is 
not found . The lectotype denoted by Sa r jean t (1982a, pl. 3, figs 3, 4) and by 
J an d u C h en e et al. (1986a, pl. 27, figs 7-10) is from sample which not come 
from the type horizon of K I em en t (B r en n e r, 1988, p. 35 and p. 65) . The lec­
totype from the type horizon of Klement is figured by B r en n e r (1988, pl . I, fig. 3). 

0 c cur r en c e. Boreholes: R-8 Devetaki (depth 2327.2 m, Pleven Formation, Tithonian); 
S-1 Razgrad (depth_727 .3 m, Drinovo Formation, Late Kimmeridgian- Tithonian); S-10 Cernookovo 
(depth 892-903 m, Cernookovo Formation, Late Oxfordian - Early Kimmeridgian) ; R-5 Tutra kanci 
(depth 1579 m, Provadija Formation, Kimmeridgian); R-1 Tjulenovo (depth 800-806 m, Cernookovo 
Formation, Early Tithonian) ; R-1 Dolni Dabnik (depth 2519.5 m, Pleven Formation , Tithonia n). 

A cant au/ax granuligera (K I e m e n t , 1960) B r e n n e r , 1988 

Pl. VI, figs 4, 5 

Type. Holotype figured by K I em en t (1960, pl. 5, figs 4, 5), by S a r jean t 
(1984a , pl. I , figs 3, 4) , by J an d u Chene et al. (1986a, pl. 27, figs 11-14) 
and by B r en n e r (1988, pl. 2, fig. 1). 

. 0 ~cur r en c e . Boreholes: R-3 Brest (depth 1818.5 m, Kaspican Formation , Middle?- Late 
K•mmendgian); R-2 Dabovan (depth 1634.5 m, Kaspican Formation, Middle?- Late Kimmeridgian); 
S-10 Cernookovo (depth 933 m, Cernookovo Formation, Late Oxfordian); S-9 Kard am (depth 877.5 m, 
Cernookovo Formation, Early Oxfordian) . 
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Acantau/ax venusta (K I em en t, 1960) Sa r jean t, 1968 

Pl. VII , fig. 3 

Type. Holotype figured by K I em en t (1960, pl. 5, figs 10, 11) but at revision 
of the original slide of K I em en t, the holotype and the paratype are not found . 
Like this, Brenner (1988, pl. I, fig. 1) designated and figured lectotype from 
the type material of K I em en t. 

0 c c u r r en c e . Boreholes: R· 3 Devetaki (depth 2546-2548 m, Kaspican Formation, Ti ­
thonian) ; R-8 Devetaki (depth 2328 m, Pleven Formation, Tithoni an) ; R-2hg Ovca mogila (depth 
1549 m, Pleven Formation, Kimmeridgian); R-1 Slavjanovo (depth 1815 m, Kaspican Formation, 
Middle? - Late Kimmeridgian) ; R·3 Brest (depth 1818.5 m, Kaspican Formation, Middle? - Late 
Kimmeridg ian) ; R·2 Dabovan (depth 1634.5 m, Kaspican Formation, Middle? - Late Kimmerid­
gian); R·1 Triis tenik (d epth 2192·2193.4 m, Pleven Formation, Late Kimmeridgian- Early Titho­
ni an) ; R·2 Grivica (depth 2385 m, Pleven Formation, Middle? - Late Kimmeridgian); S-30 Kar· 
dam (depth 1062 m, Drinovo Formation, Late Kimmeridgian) ; R-1 Tjulenovo (depth 800-806 m, Cer­
nookovo Formation, Early Tithonian); R-109 Vranino (depth 1250-1275 m, Cernookovo Formation, 
Kimmeridgian- Middle Tithonian) . 

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

T y p e spec i e s (by original designation): Gonyaulacysta aldorfensis Go c h t, 
1970b. 

Aldorfia sp. 

Pl. VI, figs 7, 8, 10, II 

Des c r i p t ion an d r em a r k s . Proximate subspherical cyst with apical 
prominence and thick two-layered cyst wall (by Brenner, 1988, p. 32, fig. 14C). 
The tabulation is obscure, indicated by cingulum and precingular archeopyle, type P 
(3"). The cyst ornamentation is irregular reticulum and resemble "noneycomb" with 
polygonal or rounded outline of the meshes. Diameter of the latter varies from 0.5 llm 
to 1.5 llm. 

D i m en s i on s (in !lm). Length -79-86, width - 68-71 (two specimens mesu­
red). The reticulum of the cyst wall differs Aldorfia sp . from the other species of 
the genus . 

0 c cur r en c e. Borehole S-10 Cernookovo (depth 932 .8-933 m, Cernookovo Formation, Late 
Oxfordian). 

Genus Apteodinium Eisen a c k, 1958 emend. Sa r jean t, 1985a 

T y p e s p e c i e s (by original designation): Apteodinium granulatum E i sen a c k 
1958. 

Apteodinium nucijormis (De f I an d r e, 1938b) Stover & Evitt, 1978 

Pl. VII, fi g. 5 

Type. Holotype figured by De f I an d r e (1938, pl. 8, fig. 6) and by J an d u 
Chene et al. (1986a, pl. 11, figs 1-3). 

0 c c u r r e n c e. Boreholes: S-9 Kardam (depth 877.5 m, Cernookovo Formation, Early 
Oxfordi an); S-10 Cern ookovo (depth 917.8 m, Cernookovo Formation, Late Oxfordian) ; S-2! Kalu­
gerica (depth 884 .5 m, Cernookovo Forma t ion, Oxfordian) ; R-109 Vranino (depth 1293.8 m, Prova­
dija Forma ti on, Late Oxfordian, Idoceras sp., / . planula Zone, found at 1294 .2 m). 
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Genus Cribropel'idinium N e a I e & Sa r jean t, 1962 emend. He I en e s, 
1984 

Type s p e c i e s (by original designation): Cribroperidinium sepimentum !\ e a­
I e & S a r j e a n t, 1962. 

Cribroperidinium sp. A. B r en n e r, 1988 

Pl. VI, figs 6, 9 

R em a r k s. I possess two specimens of thi s species which coincide by dimen­
sions (in Jlll1, length -109, width- 72, apical horn - 15), description and stratigra­
phic occurrence with the species described by Brenner (1988, p. 44, pl. 3, fig. 1). 

Occurrence . Borehole S-30 Kardam (depth 11 11.3·1114 .5 m, Drinovo Formation. Late 
Oxfordian - Early Kimmeridgian) . 

Genus Gonyaulacysta De f Ian d r e, 1964 emend. Stover & E vi t l , 1978 
emend S ar jean t, 1982a 

Type s p e c i e s (by original designation): Gonyaulax jurassica De f I an d -
r e, 1938b. 

Gonyaulacysta dualis (B r i d e a u x & F i s her, 1976) S to v e r & E vi t t, 
1978 

Pl. VII, fig. 6 

T y p e. Holotype figured by B r i de a u x & F i she r (1976 , pl. 1, figs. 4, 
5) and by Jan d u Chene et al. (1986a, pl. 37, figs 11, 12). 

Remarks. Sa r jean t (1982a, p. 29) considered this species to be a junior 
subjective synonym of G. jurassica. This opinion is here rejected. I support 
J an d u Chene et al. (1986a , p . 131) and Brenner (1988 , p. 54) and ret ain 
G. dualis as a di stinct and separate species. 

0 c cur r en c e. Boreholes: S-10 Cernookovo (depth 892 .4 m, Cernookovo Formation, E<lrly 
Kimmeridgia n); S-30 Kardam (depth 1104 m, Drinovo Formation, Early Kimmeridgia n) ; P-109 Vra ­
nino (depth 1275 m, Cernookovo Formation, Kimmeridgian) ; R-9 Kardam (depth 877.5 m, Cernooko­
vo Formation, Early Oxfordian). 

Gonyaulacysta? crassicornuta (K I em en t, 1960) Sa r jean t, 1969 emend. 
S a r j e a n t, 1984a 

Pl. VII, figs 9, 10 

Type. Holotype figured by K I em en t (1960, pl. 5, fig. 1), by Sa r jean t 
(1984a, pl. 2, figs I, 2, text-fig . 2) and by J an d u Chene et al. (1986a, pl. 45, 
figs 1-4). 

0 c cur r c n c e. Boreholes: R-2hg Ovca mog ila (depth 1549 m, Plcvcn Formation, Kimme­
ridgi an); R-2 Dabova n (depth 1634.5 m, Kaspican Formation, Middle? - Late Kimmeridgian). 

Genus Leptodinium K I em en t, 1960 emend . Sa r jean t, 1982b 

Type s p e c i e s (by original designation): Leptodinium subtile K I em en t, 
1960. 
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Leptodinium cf. amhiguum (De f 1 andre, 1939) He 1 en e s, 1984 

Pl. VII, fig. 3 

Type. Holot ype figured by De f I andre (1939, pl. 6, fig . 2) and by J an d u 
chen e et a!. (1986a, pl. 68, figs 1-3) . 

0 c c u r r e n c e. Borehole S-140A Makedonka (depth 1285 m, C.ernookovo Formation, Early 
Kimmer idgian, C•ussoliceras ~p . indet., C. divisum Zone found at !289.3 m). 

Leptodinium clathratum (C o o k s o n & E i s e n a c k, 1960b) S a r j e a n t in 
D ave y et a!., 1969 

Pl. VII, fi g. 15 

Type. Ho1otype fi gured by Cookson & E i sen a c k (1960b , pl. 37, fig. 5, 
text-fig . 2) and by J an d u Chene et al. (1986a, pl. 71, figs 10-12) . 

0 c cur r en c e . Boreholes: R-2 Dabov an (depth 1634. 5 m, Kasp ican Formation, Middle? -
Late Kimmeridgi an) ; R-1 Brestovo (depth 2960 m, Pleven Formation, Late Tithonian) ; R-2h g Ovca 
mogil a (depth 1549 m, Pl even Forma tion, Kimmeridgian); R-109 Vranino (depth 1263.8 m, Cerno­
okovo Formation , La te Kimmeridgian - Early Tithonian); S-30 Karda m (depth 1065-1104 m, Dri­
novo Form a tion , Kimmeridgian) and boreholes published by n 0 "'e K 0 B a (1971, p . 10) : R-1 Dolni 
Dab nik (depth 2498 m, Pleven Formati on, Tithoni a n); R-1 Tras teni k (d epth 2193 m, Pleven Forma­
tion, Tithonian) . 

Leptodinium mamilliferum (D e f I an d r e, 1939) He I en e s, 1984 

Pl. VIII, fi g. I 

T ype. Holotype figur ed by De f I andre (1939, pl. 6 , fig. 1) and by J an d u 
Ch e n e et al. (1986a, pl. 72, figs 1-8). 

0 c c ur r en c e . Boreh oles: R-1 Gi ge n (depth 1644. 5 m, Kaspi ca n Formati on, Ti th oni a n); 
R-2 Dahova n (d epth 1634. 5 m, l( asp i ca n Formation, Midd le? - La te Kimmeridgia n) ; R-7 Sultanci 
(d epth 1765 m, Ti ca Formation, Late Tithonian) ; R-1 Stezerovo (depth 1523 m, Pleven Formation, 
Tithonian) ; R-1 Kneza (dep th 2835 m, Pleven Formation, Titho :i 1 ) . 

Leptodinium mirabile K I em en t, 1960 emend. Sa r jean t, 1984a 

Pl. VIII, figs 4, 5 

T y p e . Holotype figured by K I em en t (1960, pl . 6, figs 7, 8, t ext-figs . 25, 26), 
by Sarjeant(1984a,pl.4,figs1,2,text-fig. 5), by .Jan du Chene etal. 
(1986a, pl. 67, figs 5-8) and by Brenner (1988, pl. 6, fig. 4). 

Rem a r k s . Dod e k ova (1967, p. 19) incorrect transferred this species to 
Gonyaulacysta on the bas is of the tabulation only. This transfer was rejected by Len­
tin & W iII i am s (1973 , p . 87) and their opinion is here accepted. 

The study of the Bulgarian specimens confirms the tabulation scheme of the sul­
cal region and plate 1"' as it is presented by Dod e k ova (1967 , p. 20, fig. 2) and 
by .J an d u C h en e et al. (1986a, p. 219, pl. 65). The scheme of S a r j e an t 
(1984a , p. 165 , text-fig. 5) wi th 7 sulcal plates and separate precingular plate 1"' is not 
confirmed. In the costruction of the apical region are established 2 preapical plates, 4 
apical pl ates and 2 small triangular intercalary plates by analogy with the apical model 
of the genera Ctenidodinium and Korystocysta (Woo 1 I am , 1983; Ben s on, 1985) 
and of the species Gonyaulacysta jurassica and Rhynchodiniopsis aptiana (Stover & 



E vi t t, 1978, p. 276, fig. 2). Evitt (letter communication , 21 May 1968) took me 
notice of the existence of two anterior intercalary plates of Leptodinium mirabile: "One 
detai I I noticed in the Alaskan specimens of L. mirabile .. . This is the presence of two 
small unequally sized intercalary areas between the apical fields and the archeopyle 
(3") . . . "I fell in with some specimens in suitable posi tion for investigation of the apex 
which support the observations of E vi t t. The exploded diagram of tabulation pat­
tern of L. mirabile (He I en e s, 1984a in J an d u Chen c eta!., 1986a, p. 218, 
pl. 65) exhibit one anterior intercalary plate only. In my opinion the tabulation for­
mula of L. mirabile is: 2pr, 4', 2a, 6", 6c, 6"', lp, 1" ", 6s. 

0 c cur r en c e. Boreholes: S-10 Cernookovo (depth 920-936 m, C:ernookovo Formati on, 1\\it!­
dle? - Late Oxfordian); S-9 Kardam (depth 874 rn, Cernookovo Formation, Midt!!e? Oxford i an); S-3.3 
Esenica (depth 744 m, C:ernookovo Formation, Middle Oxfordiun- Early Kimmeridgian); S-21 Ka­
ugerica (depth 875 m, C:ernookovo Formation, Middle - Late Oxfordian). 

Leptodini.um subtile K I e m e n t, 1960 

Pl. VII, fig . 14 

Type. Holotype figured by K I em en t (1960, pl. 6, figs I, 2, text-figs. 23, 24) 
and by B r en n e r (1988, pl. 6, fig. 5). 

Rem a r k s. L. subtile possess suturocavation which must be confirmed in type 
material of Klement. 

0 c cur r en c e. Boreholes: R-8 Develaki (depth 2328 m, Pleven Formation, Tithonian) ; R·55 
Konare (depth 1050 m, Provadija Formation, Early Kimmeridgian); S-2 4 Nikola KozJ cyo (depth 64 1.4 
m, Drinovo Formation, Late Kimmeridgian); R-109 Vranino (depth 1269 m, C:ernookovo Formation, 
Early Kimmeridgian); S-30 Kardam (depth 1104 m, Drinovo Formation, Early Kimmeridgian); S-21 
Kalugerica (depth 875 m, Cernookovo Formation, Mit!dle-Late Oxfordian); S-140!\ Makedonka (depth 
1282-1285 m, Cernookovo Formation, Early Kimmeridgian); H-1 Junak (depth 1605 m, Ti i:a forma­
tion, Middle Tithonian, rel a ti vely abu ndant) ; R-3 Junak (depth 1756 m, Tica Formation, Early 
Tithonian) and boreholes published by LI. o .ll. e K o a a (1971, p. II) . 

Genus Liesbergia B erg e r, 1986 

T y p e species (by original designation): Liesbergia liesbergensis Berger, 
1986. 

L iesbergia scarburghensis (S a r j e a n t, 1964) B e r g e r, 1986 

Pl. VIII, fig. 2 

T y p e. Holotype figured by S a r j e ant (1960a, pl. 13, fig. 13) and by J an d u 
C h en e et al. (1986a, pl. 3, figs I, 2). 

0 c cur r en c e. Boreholes: S-10 Cernookovo (Cernookovo Formation, depth 898 m, Early 
Kimmeridgian; 917 m, Late Oxfordian; 930 m, Middle? - Late Oxfordian); S-21 Kalugerica (depth 
875 m, Cernookovo Formation, Middle - Late Oxfordian). 

Genus Meristaulax Sa r j e an t, 1984a 

T y p e s p e c i e s (by original designation): Meristaulax granulata S a r j e ant, 
1984a, non Gonyaulax granulata K I em en t , 1960. 

R em a r k s. I endorse here the opinion of B r en n e r (1988, p. 65) for reten­
tion of the genus Meristaulax as separate genus on account of its foveolate structure of 
the wall. J an d u Chene et al. (l986a, p. 76) considered this genus to be a ju­
nior synonym of Cribroperidinium N e a I e & Sa r jean t, 1962. 
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Meristaulax gl'anulata S n r j e a n t , 1984 a 

Pl. I X, fi g . 2 

T y p e. Ho lotype fi gur ed by Sa r je a n t (1984a , pl. 3, figs 3, 4) , by J an d u 
C h c 11 e et a l. (1986a, pl . 27, figs 7-10) and by Brenner (1988 , pl. 3 , fig. 2) . 

0 c c ur r en c e. Boreholes: S-10 C:ernookovo (depth 893.8-898 m, Early Kimmeri dgian; 903 
m, Late Oxfordi an - Early Kimmeridgian; 932-933 m, Middle? - Late Oxfordian); R-55 Konare 
(depth 1029 m, C:ernoo kovo For mat ion, Early Kimmerid g ia n); S-24 Nil;ola Kozlevo (d epth 659 m , 
C:ern oo ko\·o Form a tion , Early Kimmeridgi a n). 

G en us Rhynchodiniopsis D e f I a 11 d r e, 1935 emend. Sa r j ean t , 1982b 

T y p e s p e c i e s (by or iginal designation): Rhynchodiniopsis aptiana De f I an 
d r e, 1935. 

Rhynchodiniopsis gongylos (S <J r j ea n t, 1966b) Sa r jean t , 1982b 

Pl. VI, fi gs 12, 13 

T y p e. Holotype figu r ed by Sa r j e an t (1966b , pl. 13, fi gs I , 2 , text-fi g. 23) and 
by Jan du Chene et al. (1986a , pl. 93, figs 10-1 3) . 

0 c c u r r e n c c. Boreholes: R-55 Konare (depth I 029 m, C:ernookovo Formation, Earl y Ki mme­
ridgian); R-109 Vranino (depth 1289-1 291 m, C:ernookovo Formatior, Early KimmeridgiHn) . 

Genus Scriniodinium K I e m en t, 1960 

T y p e s p e c i e s (by original designation ): Gymnodinium crystallinum D e f I an -
d r e, 1938b. 

Scriniodinium crystal/inurn (D e f I a n d r e, 1938b) K I em en t, 1957 

Pl. X, fig . 10 

Type. Holoty pe figured by De f I an d r e (1938b, pl. 5 , figs I , 2) and by J an 
d u C h e ne eta! . (1986a , pl . 104, figs 1-4). 

0 c c ur r en c e. Boreholes: R-3 Junak (depth I770.3 m, Ti ca Forma tion , Oxfordian); S-9 
Kard a m (depth 877 .5 m, C:ernookovo Formati on, Early Oxfordian); S-31 Esenica (depth 750 .5 m , 
Cernookovo Formation, Earl y Oxfor di an); S-33 Esenica (depth 753-756 m, Cernookovo Formation, 
Early Oxfordian) ; S-32 Dolina (depth 743 m, Cernookovo Formation, Early Oxfordian, C . renggeri 
Zone); R-5 Tutrakanci (depth 1765 m, Provadi ja Form a ti on, Early Ox fordi an): R-3 Tjul enovo (depth 
954 m, C:ernookovo Formation, Oxfordian) ; R-109 Vranino (depth 1300 m, Provadija Forma ti on, Early 
Oxfordi an , Neocampylites (Neocampylites) cf . helt•elicus (Jeanne t, 1951}; S-IO Cernookovo (depth 
903-937 m, Cernookovo Form ation, Oxfordian). 

Scriniodinium dictyophorum (D e f I a n d r e, 1938b) B r e n n e r, 1988 

Pl. I X, fi g. I 

T y p e. Holot ype figured by De f I a ndre (1938b, pl. 8, fig . I) and by J an d u 
Chene et al. (1986a , pl. 7, figs 1-5). 

0 c c ur r en c e . Boreholes: R-3 Junak (depth 1785.3 m, Provad ij a Formati on, Late? Ca llo­
vian - Early Oxford ia n); S-10 Cernookovo (depth 930.3 m, C:ernookovo Formation, Middle? - Late 
Oxfordi a n) ; S-9 Kard a m (depth 877.5 m, C:ernookovo Format ion, Ea rl y Oxfor dian); S-21 Kalugeri­
ca (depth 888 m, Cernookovo Formation, Oxfordian); S-31 Esen ica (depth 752.8 m, Cernookovo For­
mati on, Early Oxford ia n); S- 33 Eseni ca (depth 745-756 m, C:ernookovo Formation, Oxford ian- Kim­
meridg ian); R-109 Vranino (depth 1289.4 m, Cernookovo Formation , Early Kimmeridgia n). 
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Scriniodinium dictyotum subsp . dictyotum Cookson & Eisen a c k, 1960b 

Pl. IX, fi g. 9 

T y p e . Holotype of the nominate species figured by Cookson & & E i s e­
n a c k (1960b, pl. 37, fig. 9) and by J an d u Chene et al. (1986a, pl. 7, 
fig . 6). 

R em a r k s. B r en n e r (1988, p . 75) noticed discrepancy of the morpholo­
gic features of S. dictyotum with the generic diagnosis of the genera Scriniocassis and 
Aldorfia to which consecutively was transferred thi s species (Be j u , 1971, p. 299; 
Da vey, 1982b, p. 25). Brenner retained it in the genus Scriniodinium taking 
into account the construction of the wall. This opinion is endorsed here . 

0 c c ur r en c e . Boreholes: R-1 Tras tenik (depth 2 192 m. Pleven Formation, La te Kimmerid­
gian- Early Tithonian); S-9 Kard a m (depth 878 m, Cernookovo Formation , Early Oxfordian) ; S-21 
Kalugeri ca (depth 884.4 m, Cernookovo Formation, Early Oxfordian); R-109 Vranino (depth 1275 m, 
Cernookovo Formation, Kimmerid gian; 1294 m, ProYadija Formation, Late Oxfordian, l doceras sp ., 
/. planula Zone) ; R-140A J\\ akedonka (depth 1285 m, Cernookoyo Formation, Early Kimmeridgian, 
Crussoliceras sp . inde t. , C. divisum Zone); S- 10 Cern ookovo (dep th 9 19-933 m, Cernookovo Formation, 
Middle? - La te Oxfor dian). 

Scriniodiniuw dictyotum s ubsp . osmingtonense G i t m e z, 1970 

Pl. VIII , fig . 10 

T ype . Holot ype fi gures by G i t me z (1970 , pl. 9, fig . 12). 

0 c cur r en c: c . Boreholes: R -2 hg 0Y ca mogila (depth 1549 m, Pl cven Formation, Kimmerid­
gian); S-140A Ma ked onka (depth 1282 m, Cernookovo Formation , Eiirly K immeridg ian , Crussolicc­
ras sp. indet., C. diuisum Zone, found at 1289.3 m) : S-9 Kard a m (depth 8 77.5 m, Cernookovo Forma­
tion, Early Oxfordian) : S-10 Cernookovo (depth 933-936 m, Cernookovo Form ati on , Mi ddl e?- Late 
Oxfordian): S-2 1 Kalugeri ca (depth 884 m , Cernookovo Forma tion, Ear ly Oxfordian); S-24 Nikola 
Kozlevo (depth 670 m, Cernookovo Formation, Early Kimmeridgian); R- 109 Vranino (depth 1289 m, 
Cernookovo Formati on, Earl y Kimmeridgian). · 

Scriniodinium dictyotum subsp . papil/atum G i t m e z, 1970 

Pl. IX , fi g. 11 

T y p e. Holot ype figured by G i t m e z (1970 , pl. 9, fig . II) . 

0 c cur r en c e. Boreholes: R-109 Vranino (rlepth 129 1.6 m, Cernookovo Formation, La te 
Oxfordi an , ldoceras sp., I. planula Zone, fo und at 1294 m); S-10 Cernookovo (depth 933.2 m, Cerno­
okovo Formation, Middle?- Late Oxfordian) . 

Scriniodinium galeritum subsp . fo•·nicatum K I e m en t , 1960 

Pl. VIII, fig . 9 

T y p e. Holot ype figured by K I em en t (1960 , pl . I , figs 7, 8). 

0 c c ur r en c e . Boreholes: S-10 Cernookovo (depth 903 m, Cernookovo Formation, Late 
Oxfordian- Early Kimmeridgian); S-32 Dolina (depth 716 .5 m, Cernookovo Formation, Early Kim­
meridgian) ; S-9 Kardam (depth 877.5-880 m, Cernookovo Forma ti on, Early Oxfordian): S-3 1 Eseni­
ca (depth 752 .8-755 m, Cernookovo Formation, Early Oxford ian); S-33 Esen ica (depth 744. 3 m, Middle 
Oxfordi an- Early Kimmeridgia n ; 753 m, Early Oxfordi a n, Cern ookovo Formation); S-21 Kalugeri ca 
(depth 884.4 m, Cernookovo Formation, Early Oxfordian) ; S-24 Nikola Kozle\'O (dep th 659-670 m, 
Cernookovo Formation , Early Kimmeridg ia n) ; S-30 Kardam (depth 1104 m, Drinovo Formation, 
Earl y Kimmeridg ian) ; R-109 Vranino (depth 1290 m, Cernooko\·o Formation, Earl y Kimmeridgian; 
1300 m. Prova dija Forma ti on, Early Oxfordian, Neocampyliles (Neoca mpylites) cf. helueticus (J e an- · 
net, 1951): S-1 Razgrad (depth 933. 3 m, Drinovo Formation, Oxfordian); R-2h g Ovca mog il a (depth 
1549 m, Pleven Formation, Kimmeridg ian) . 
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Scriniodinium inritibile R i I e y in F is her & R i I e y, 1980 

Pl. \'I I I, ffg. G 

T y p e. Holotype figured by Riley in F i s h e r & R i I e y (1980, pl. 2, figs. 7, 
9)andby Jan du Chene etal.(l986a,pl.lll,fig.5). 

0 c cur r c n c c . Boreholes: R-2hg Ovca mogila (depth 1549 m, Pleven Formation. Kimme­
ridgian); S-10 Cernookovo (depth 892.4 m, Cernookovo Formation, Early Kimmeridgian) ; R-3 Brest 
(depth 1818.5 m, Kaspican Formation, Middle? - Late Kimmeridgian). 

Scriniodinium luridum (De f I an d r e , 1938b) K I em en t , 1960 

Pl. VIII, fig. 12 

T y p e. Holotype figur ed by De f I a nd r e (1938b, pl . 5, figs 4, 5) and by J an 
d u Chene et al. (1986a, pl. 109, figs 6-8) . 

0 c cur r en c e. Boreholes: S-32 Dolina (depth 7 16.5 m, Cernooko\·o Formation, Early Kimme­
rid gia n); S-10 Cernookovo (depth 924.5 m, Cernookovo Formation, Late Oxfordian); S-33 Esenica 
(depth 753 m, Ccrnooko\·o Formation, Early Oxfordian); S-2 1 Kalugerica (depth 881.8-884.4 m, Cer­
nookovo Formati on, Earl y Oxfordian); R-5 Tutrakanci (depth 1765 m, Provadija Formation, Early 
Oxfor di an) . 

Scriniodinium sp . aff. S. /uridum (De f Ian d r e, 1938b) K I em en t, 1960 

Pl. I X, fig. 3 

Des c r i p t i on an d rem a r k s. Proximate circumcavate cyst with only 
minor dorso-ventral flattening and subhexagonal out! ine. Clear apical horn is lacking. 
Two ventro-lateral lobes exist, the right hand lobe being the larger. The tabulation is 
gonyaulacacean, analogous to the tabulation of S . luridum and S . asymmetricum, poorly 
indicated by low ridges with small spines on distal ends. Similar denticulations are 
observed in the type species of S . luridum (De f I an d r e, 1938b, pl. 5, figs 4,5) 
and in the specimen figured by K I em en t (1960, pl. 1, figs 2, 3), but denticula­
tions and uneven margin of Scriniodinium sp . are markedly much larger. Like thi s , 
I accept the latter as transitional form between S . luridum on the one part and S . ir­
regulare (Cookson & Eisen a c k, 1958, p . 28, pl. 10, figs 1, 2) on the other 
part. Archeopyle precingular , t ype P (3"). 

D i mens i on s (in ~m) . Overal length - 94, overal width - 83. 

0 c c ur r en c e. Borehole S-10 Cernookovo (depth 924.5 m, Cernookovo Formation, Late 
Oxfordian). 

Scriniodinium playfordii C o o k s o n & E i s e n a c k , 1960 

Pl. VIII, fig. 11 

Type. Holotype figured by Cookson & Eisen a c k (1960, pl. 37, fig . 6). 

0 c c ur r en c e. Boreholes: R-3 Devetaki (depth 2546-2548 m, Kaspi can Formation, Early 
Tithonian); R-2 Dabova n (depth 1634.5 m, Kaspican Formation, Middle? - Late Kimmeridgian); 
R-3 Brest (depth 1747 m, Tithonian; 1818 .5 m. Middle?- Late Kimmeridgian, Kaspican Formation); 
R-1 Trastenik (depth 2192 m, Pl even Formation, Late? Kimmeridgian- Early Tithoni an); S-10 Cer­
nookovo (depth 932.8-934 m, Cernookovo Formation, Middle? - Late Oxfordian); R-1 J un ak (depth 
1495 m, Tica Formation, Late Tithonian, Crassicollaria Zone); R-3 Junak (depth 1756.4 m, Tica For­
mation, Early Tithonian) . 

Genus Tehamadinium J an d u Chene et al., 1986b in J an d u Chene 
et aL, 1986a 

T y p e s p e c i e s (by original designation): Occisucysta brixti B e I ow, 1982a. 
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Tehamadinium acu/eatum (K I em en t, 1960) Brenner , 1988; Thoma s & 
C 0 X, 1988 

Plate VIII, figs 7, 8 

T y p e. The holotype is figured by K I em en t (1960, pl. 5, figs 6, 7) . B r en -
n e r (1988, p . 89) noticed th at the holotype and one of the paratypes did not 
established in the s lide indicated by K I em en t. The rest two paraty pes are 
avail able (Brenner , 1988, pL. 5, figs I , 2). Jan d u C h ene eta!. (1986a, 
pl. 2, figs 8-10) figured one para ty pe (as Acanthau lax ar.:uleaia) but did not indicate 
data for th e numeration of the type collection of K I em e n t. 

Rem a r k s. On th e basis of the archeopyle type - 2P (2" + 3") and Jacking 
of cava tion Brenn e r (1988, p . 89) and Th omas & Cox (1988. p. 319) trans­
ferred thi s species to the genus Tehamadinium . The two papers are printed in Septem­
ber 1988 . As I did not possess with exact data for priority of the authors made the new 
combin at ion , I include the author s of the two publications alphabetica ll y. 

0 c c ur r en c e. Boreholes: R-1 Gigen (depth 1644.5 m, Kaspi ca n Formation, Tithonian); 
R-3 Brest (depth 18 18.5 m, Kaspican Formation, Mid dle? - Late Kimmeridgian) ; R-2 Diibovan 
(depth 1634.5 m, Kaspican Formation, Middle? - Late Kimmeri dg ian); R-1 Triis ten ik (depth 2192 m, 
Pleven Forma tion, Late Kimmeridgian? - Early Tithonian); R-2 Grivica (depth 2?85 m, Pleven For­
mati on, Middle? - Late Kimmeridg ia n) ; S-24 Nikola Koz leYo (depth 641.4 m , Cernookovo Forma­
tion, Late Kimmeridg ian - Earl y Tithoni a n). 

Tehamadinium konarae sp . n. 

Pl. X, figs 4-8 

Type. The holotype is th e s pecimen figured on pl. X, figs 4-7, s li de 926-2, borehole 
R-55 Konare , depth 1029 m, Cernookovo Formation, Early Kimmeridg ian, Northeas­
tern Bulgaria . 

De r i vat ion of n am e. The species is named after the type locality -
village of Konare . 

M a t e r i a I. 28 specimens . 
D i m e n s i on s (in J.!m). Hol ot ype: length - 73, breadth - 68, apical horn - 7, 

maximum length of sculptural elements- 3. Range: length - 68-77 , breadth - 60-70, 
apical horn -5-7, sculptural e lements - to .'3 (I I specimens measured) . 

D i a g nos is. Proximate cyst, acavate, with spherical to subspherical shape 
and short distally ragged apical horn . The cyst wall represen ted by auto phragm only 
(by Evitt, 1969, p. 459) . The tabul ation is gonyaul acacean wit h formula: Xpr, 
4', Xa, 6", Xc, 6 '", lp , Ipv, !"" , poorl y indicated by li nearl y a li gned short sutural 
spines and verrucae inconstant joined proximally by low r idges . The autophragm is 
covered by structura l element s of low reli ef (spin ate to puncto-verruca te) irregular 
distributed. Archeopyle precingular , type 2P (2" + 3") . Operculum free. 

D i s c r i p t i on . The autophragm surface ha s scattered granu les, verrucae and 
short spines which concealed the tabul ation. The spinE's are acum inate , capitate or 
distally branched, irregularly di sposed. The s utures are faintly indicated by discon­
tinuous rows of s pines proximall y linked by low sutural ridges. Some specimens pos­
ses intratabular rows of spines which formed "anuli" (sensu Go c h t , 1987, p . 710). 
Sulcus generally with less clearly expressed ornamentation features, lack sulcal plates. 
The intraspecific variability ofT. konarae is expressed by differentiations in thickness 
and disposition of ornaments . 

R em a r k s. T . konnrae sp. n . differs from each other species of Tehamadinium 
by its poorl y marked tabulation masked by a ll over sculptural elements. T . konarae 
sp. n . is s imilar toT . coummium (Be I ow, 198 1) frc rn Al bian an d Ear ly Cenomanian 
of Morocco in common shape, size, construction of apical horn and partly in ornamen-
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tation. The former differs in having obscurer tabulation and lacking sulcal plates. 
T. konarae sp. n . possess an ornamentation which resembles that of so me species of the ge­
nus ;l canthaulax, but the latt er has archeo pyle type --- lP (3"). The archeopyle type 
- 2P (2" + 3") differs the new species from the species of the genus Liesbergia whose 
archeo pyle types are- IP (3") and 2P (3" + 4") . Possibly the specimens identified as 
Occisucysta aculeata sensu Z otto et al . (1987 , p. 204, pl. 6, figs. I, 3) refer to 
T. konarae sp . n . 

0 c c ur r en c e. Bor eholes : R-55 Konarc (depth 1029 m. Ccrnoo kov o Formation, Early Kim­
merid g ian); S -10 Cernookovo (depth 903 m, Late Oxfordian - Early Kimmeridgian; 932.8 m, Mid­
dle? - Late Oxfordian, Cernoo kovo Forma ti on); S-21 Kaluger ica (d epth 889 m, Cernookovo Forma­
tion, Early? Oxfordian) ; S-9 Karcj 3m (d ep th 877 .5 m, Cernookovo Formation, Early Oxfordian); S-24 
Nikola Kozlevo (depth 659 m, Cernoo ko vo Formation, Ear ly Kimmeridgian) . 

Tehamadinium s p. a f f. T. konarae s p. n. 

Pl. X, fi g,; 1-3 

D e s c r i p t i o n an d r em a r k s. Proximate cyst with subspherical form 
and short ragged distally apical horn, built up by sculpture elements . The tabulation 
is gonyaulacacean indicated by I in early aligned short spines, proximally connected by 
low ridges. The autophragm is covered with granules. verrucae and rarely spines. Ar­
cheopyle precigular , type 2P (2" + 3"). 

In comparison with T . konarae, Tehamadinium. sp. has more distinct tabu) ation, 
more rare intratabular spines and greater size (in 11111) - length - 83, width - 75, api­
cal horn - 7. 

0 c c ur r en c e. Boreholes: S-10 Cernookovo (depth 903-930 m, Cernookovo Formation, Late 
Oxfordian- Early Kimm eridgian) ; S-140A A\ a kcdonka (depth 1282 m, Cernookovo Format ion, Early 
Kimmerid g ian) . 

Genus Trichodini11m E i s e n a c k & C o o k s o n, 1960 emend. C I a r k & V e r -
d i e r, 1967 

T y p e s p e c i e s (by original designation) : Trichodinium pellitwn E i s en a c k 
& c 0 0 k s 0 n , 1960. 

Trichodinium capil/atllm 
n at, 1989 

(C o u r t i n a t & G a i I I a r d , 1980) Courti-

Pl. VII , fig . 8 

T y p e. Holotype figured by Co u r t i n at & G a i 11 a r d (1980, pl. 2, fig. 
15) . 

Remarks . Cingulum and precingular archeopyle in numerous Bulgarian spe­
cimens are not observed. There are much broken specimens but the archeopyle type is 
not clear . 

0 c cur r en c c. Boreholes: S-10 Cernookovo (depth 919-936 m, Cernookovo Formation, Ox­
fordian); R-55 Konarc (depth 1029-1033 m, Cernookovo Formation, Earlv Kimmeridgian) ; S-9 Kar­
dam (depth 877 .5 m, Cernookovo Formation, Early Oxfordian); S-21 Kalugerica (depth 888m, Cerno­
okovo Formation, Oxfordian); R-109 Vranino (depth 1300 m , Provadi ja Forma tion, Early Oxfordian, 
Neocampylites (Neocam pylites) cf. helveticus (J e a n n e t, 1951) ; S-24 Ni kol a Kozlevo (depth 668 m, 
Cernoo kovo Formation, Early Kimmeridgian). 

Genus 
emend . 

Tubotllherella V o z z h e n n i k o v a , 
D o d e k o v a , 1990 

1967 emend. S a r j e a n t, I 982a 
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T y p e spec i e s (by original designation): Tubotuberella rhombifornzis V o z­
z h e n n i k o v a, 196 7. 

Tuhotuberella apatela (Coo k son & E i sen a c k, 1960b) I o ann i des et 
al., 1977 

Pl. VII , fi g . 7 

Type. Holotype figured by Cookson & Eisen a c k (1960b, pl. 37, fig . 12) 
and by Jan d u Chene et al. (1986a, pl. 124, figs l, 2). 

0 c cur r en c e. Boreholes: R-2hg Ovca mogila (dep th 1549 m, Pleven Formation, Kimmerid­
gian); R-3 Brest (depth 1818.5 m, Kaspican Formation, Mid dle? - Late Kimmeridgian); R-14 Groz­
djovo (depth 2532 m, Ti ca Formation, Tithonian) . 

Genus Xenicodinium K. I e m e n t, 1960 

T y p e s p e c i e s (by original design ation) : Xenicodinium densispinosum K I e­
me 11 t, 1960 . 

Xenicodinium densispinos111n K I e m e 11 t, 1960 

Pl. VII, figs 11 , 12 

T y p e. Holotype figured by K I em en t (1960, pl . 5, figs. 14, 15) and by B r en -
n e r (1988, pl. 2, figs. 6). 

0 c cur r en c e. Boreholes: R-2hg Ovca mogila (depth 1549 m, Pleven Formation, Kimmerid­
gian); R-1 Slavjanovo (depth 1815 m, Kaspican For ma tion, Middl e? - La te Kimmeridgian); R-3 
Brest (depth 1818.5 m, Kaspican Formation, Middle? - Late Kimmeridgian); R-109 Vranino (depth 
1265-1269 m, Cernookovo Formation, Late Kimmeridgian - Tithonian); S-30 Kardam (depth 1104 m, 
Drinovo Formation, Kimmeridgian). 

Dinocysts with combination archeopyle 

Genus Ctenidodinium De f I andre, 1938b emend. Woo II am, 1983 emend. 
Be 11 son, 1985 

T y p e s p e c i e s (by original designation): Lithodinia jurassica var. ornata E i -
se11ack, 1935. 

Ctenidodinium chondrum D r u g g, 1978 

Pl. I X, fig . 6 

Type. Holotype figured by G rug g (1978, pl. 1, fig. 10). 

0 c cur r en c e. Boreholes : R-2hg Ovca mogila (depth 1549 m, Pleven Formation, Kimmerid­
gain); S-10 Cernookovo (depth 893.8-933.2 m, Cernookovo _Formation, Middle? Oxfordian - Early 
Kimmeridgian); S-140A Makedonka (depth 1282-1288 m, Cernookovo Formation, Early Kimmerid­
gian, Crussoliceras sp. indet., C. divisum Zone, found at 1289.3 m); S-21 Kalugerica (depth 889 m, 
Cernookovo Formati on, Earl y? Oxfordian); R-5 Tutrakanci (depth 1765 m, Provadija Formation, 
Early Oxfordian) ; R-3 Tjulenovo (depth 954 m, Cernookovo Formation, Oxfordian); R-109 Vranino 
(depth 1289-1291 m, Cernookovo Formation, Early Kimmeridgian; 1300 m, Provadija Formation, 
Early Oxfordian, Neocampylitcs (Neocampylitcs) cf. helt•eticus (Je an ne t, 1951). 
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Genus Ditropterigium De f I andre, 1935 emend. Stover & E vi t t, 1978 

Type spec i e s (by original designation). Dinopterigium cladoides De f I an­
d r e, 1935. 

Dinopterigium dimorphum (I o a n n i d e s et a!., 1977) D r u g g, 1978 

Pl. IX, fi g. 4 

T y p e . Ho1otype figured by I o ann i des et a!. (1977, pl. 2, fig . 13). 

0 c cur r en c e. Boreholes: S-10 Cernookovo (d epth 930.3-932.8 m, Cernookovo Formation, 
Late Oxfordian); S-24 Nikola Kozlevo (depth 669-670 m, Cernookovo Formation, Early Kimmerid­
gian); R-55 Konare (depth 1029-1035 m, Cernooko\·o Formation, Early Kimmeridgian) ; R-1 Junak 
(depth 1605 m, Tica Forma tion, Middle Tithoni an); R-109 Vranino (depth 1250 m, Cernookovo For­
mati on, Midd le Tithonian , Richterflla cf. richleri (0 p p e I, 1865), Virgalosimoceras rolhplelzi Zone; 
1265-1207 m, Late Kimmerid ~ian - Early Tithonian ; 1275 m, Mid dle Kimmeridg ian; 1291.6 m, 
Early Kimmeridgian) . 

Genus Dissiliodinium D r u g g, 1978 

T y p e s p e c i e s (by original designation): Dissiliodinium globulum Dr u g g, 
1978. 

Dissiliodinium globulum D r u g g, 19 78 

Pl. X, fig. 9 

T y p e. Holotype figured by Dr u g g (1978, pl. 4, fig . 5). 

0 c c ur r en c e. Borehol es: S-10 Cernookovo (depth 924.5 m, Cernookovo Formation, Late 
Oxfordian); S-31 Esenica (depth 753 m, Cernookovo Formation, Ear ly Oxfordian) ; S-33 Eseni ca (depth 
744 .3 m, Cernookovo !"'ormation, Middle? Oxfordian - Early Kimmeridgian); S-9 Kardam (depth 
877.5 m, Cernookovo Formation, Emly Oxfordian); S-30 Kard am (depth 1065 m, Drinovo Forma­
tion, Kimmeridgian) . 

Genus Limbodinium R i d i n g, 1987b 

T y p e spec i e s (by original design ation): Dinopterigium absidatum Drug g, 
1978. 

Limbodinium absidatum (D r u g g , 1978) R i d i n g, 1987b 

Pl. I X, fi g. 8 

T y p e. Holot ype figured by Dr u g g (1978, pl. 4, fig . 7) . 

0 c cur r en c e. Boreholes: S-32 Dolina (depth 743 m, Cernookovo Formation, Early Oxfor­
dian, Creniceras cf. renggeri (0 p p e I, 1863), C. renggeri Zone) ; S-9 Kardam (depth 878 m, Cernoo­
kovo Formation, Early Oxfordi an) ; R-5 Tutrakanci (depth 1765 m, Provadija Formation, Early Ox­
fordian); R-109 Vranino (depth 1298 m, Early Oxfordian, Neocampyliles (Neocampylites) delmonta­
nus (0 p p e I, 1863) found at 1299 m, Provadija Formation). 

Genus Hystrichodinium Deflandre, 1935 emend. Clark & Verdier, 
1967 

T y p e spec i e s (by original designation): Hystrichodinium pulchrum De f I an -
d r e, 1935. 
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Hystrichodinium? lanceatum D a vi e s, 1983 

Pl. VII!, fig. 3 

T y p e . Holotype figured by D a vi e s (1983, pl. 7, figs 1, 2). 
R em a r k s. Davies refers temporarily thi s species to the genus Hystrichodinium 

annottated that archeopyle type - AP (3") of H? Lanceatum differs from the archeo­
pyle type - P(3") of the genus. 

0 c cur r en c e. Borehole R-55 Konar<: (depth 1035 m, Cernook(AO Formation, Early Kim­
meridgian). 

I ncertae sed is 

Group ACRITARCH A E v i t t, 1963 

Subgroup SPHAEROMORPHITAE Do w n i e et al., 1963 

Genus Caddasphaera Fen ton et a! ., 1980 

T y p e s p e c i e s (by original designation): Kalyptea halosa F i I at off, 1975. 

Caddasphaera halosa (F i I at off, 1975) Fenton et al., 1980 

Pl. VII, fi g. 4 

Type . Holotype figured by F i I at off (1975 , pl. 29, fig. 10) . 

0 c c u r r e n c e. Borehole S-1 0 C:ernookovo (depth 924-936 m, C:ernookovo Formation, Mid­
dle - Late Oxfordian). 
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EXPLANATIONS TO THE PLATES 

PLATE I 

1-3. Amphorula dodekouae Z otto et al., 1987. Slide 3041-3, borehole R·l SlavjanoYO, depth 
1815 m, Kasp ican Formation, Middle?- Late Kimmeridgian, X500 

4, 5. Atlantodinium jurassicu m Z otto et al., 1987. Kaspican Formation, Middle? -Late Kim. 
meridgian. 4 - slide 3050-1, borehole R-3 Brest, dep th 1818.5 m; 5 - slide 3041-3, borehole 
R-1 Slavjanovo, depth 1815 m, X 500 

6, 7. Chlamydophorella wallala Cookson & Eisen a c k, 1960b. Slide 1208-1, borehole S-1 0 
Cernookovo, depth 903 m, C:ernookovoFormation, Late Oxfordian--Early Kimmeridgian, X 500 

8. Cleistosphaeridium lumectum (Sa r jean t, 1960a) Davey et al., 1969. Sli de 1676-2, bore­
holeR-5 Tutrakanci, depth 1765 m, Provadija Formation, Early Oxfordian, X 600 

9. Cleislosphaeridium iaculigerum (K I em en t, 1960) Brenner, 1988. Slide 1214-1, bore. 
hole S-10 Cernookovo, depth 933.2 m, C:ernookovo Formation, Late Oxfordian, X 600 

10. Dingodinium jurassicum Cookson & Eisen a c k, 1958 . Slide 1711-1, borehole R·4Mi­
rovo, depth !293 m, Tica Formation , Tithonian, X 500 

11-13. Epiplosphaera areolata K I em en t , 1960. 11, 12- slide 32 12-1, borehole R-1 Capaevo, 
depth 2022 m, Drinovo Formation, Early Kimmeridgian ; X 600; 13- slide 305 1-3, bore­
hole R-2 Dabovan, depth 1634.5 m, 1\aspican Formation, Middle? - Late Kimmeridgian, 
X 500 

PLATE II 

1-3. Epiplosphaera bireticula!a K I em en t, 1960. Slide 3041-3, borehole R-1 SlaYjanovo, depth 
1815 m, Kaspican Formation, Middle? - Late Kimmeridgian, X 500 

4, 5. Epiplosphaera rcticulospinosa K I em en t, 1960. 1 -slide 3008-1, borehole R-2hg 0\'ca 
mogila, depth 1549 m, Pleven Formation, Kimmeridgian; 5 - slide 3051-3, borehole R-2 
Dabovan, depth 1634.5 m, Kaspican Formation, Middle? - Late Kimmeridgian, X 500 

6-8. Histiophora ornata K I em en t, 1960. 1\aspil:an Formation, Middle? - Late Kimmeridg ian. 
6 - slide 3050-4, borehole R-3 Brest, depth 1818.5 m; 7, 8 - s lide 3041-3, borehole R-1 
Slavjanovo, depth 1815 m, X 500 

9. Polygonifera bauarica (L u n d & E c k e, 1988). Slide 3052-2, borehole R·l Trastenik, depth 
2192 m, Pleven Formation, Late Kimmeridgian- Early Tithonian, X 500 

10, 11 . Lanterna cmitecta Court in at, 1989. Kaspican Formation, Middle? - Late Kimme­
ridgian . 10- slide 3050-4, borehole R-3 Brest, depth 1818.5 m; 11 - s lide 3051-2, l.JOrehole 
R-2 Dabovan, depth 1634.5 m, X 500 

12, 13. Lithodinia bejuii (Z otto et al., 1987). Slide 1214-1, borehole S-10 Cernookovo, CernookO\'O 
Formation, Late Oxfordian, X 600 

PLATE III 

1-3 . Hystrichosphaerina crustasp. n . Holotype, slide 3051-3, borehole R-2 Dabovan, depth 1634.5 m, 
Kaspican Formation, Middle? - Late Kimmeridgian. J, 3 - X 500; 2 - detail, note the 
construction of the beaker-like processes, X 1200 

6, 9. Hystrichosphaerina crusta sp. n. Para type, s lide 3051-3, X 500. 
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4. Hystrichosphaerina orbifera (K I em en t, 1960). Slide 984-1, borehole S-24 Nikola Kozlevo, 
depth 677.7 m, Cernookovo Formation, Late Oxfordian, X 500 

5. Senlu8idinium creberbarbatum E r k m e n & S a r j e a n t, 1980. Slide 1215-1, borehole 
S- 10 Cernookovo, Cernookovo Formation, depth 936 m, Oxfordian, X 500 

7. H ystrichosphaerina sarjeantii (G i t me z, 1970). Slide 3051-3, borehole R-2 Dabovan, depth 
1634.5 m, Kaspican Formation, Middle? - Late Kimmeridgian, X 500 

8. Prolixosphaeridium cf. analisum E r k men & Sa r jean t, 1980. Slide 1208- 1, borehole 
S-10 C:ernookovo, Cernookovo Formation, depth 903 m, Late Oxfordian- Early Kimme­
ridgian, X 500 

10. Lithodinia arcanitabulata Brenner, 1988. Slide 1298-1, borehole S-9 Kardam, depth 877.5 
m, Cernookovo Formation, Early Oxfordian, X 500 

11 . Prolixosphaeridium mixtispinosum (K I em en t , 1960) . Slide 3041-3, borehole R·l SlaYja· 
novo, depth 1815 m, Kaspican Formation, Middle? - Late Kimmeridgian, X 500 



PLATE IV 

I-7. Hystrichosphaerina? sp. aff. H. sarjeantii (G i t me z, 1970). Borehole R-2 Dabovan, depth 
1634.5 m, Kaspican Formation, Middle? -Late Kimmeridgian I, 3-5, 7- slide 3051-3; 2, 
6- slide 3051-4. Note th e tubiform processes without perforations on the most part of the stem 
(fig. 3); funnel-shaped processes complexly perforated (fig. 4); singular pairs slender processes 
(fig. 5); large perforations on the distal half of processes (fig. 7), X 500 

PLATEV 

1. 

2. 

3. 

4. 

5, 10. 

6. 

7. 

9. 

Systematophora vestita (De f Ian d r e, 1938b). Slide 1211-1, borehole S-10 Cernookovo, depth 
924.5 m, Cernookovo Formation, Late Oxfordian, X 500 
Taeniophora iunftispina K 1 em en t, 1960. Slide 1907-1, borehole S-24 Nikola Kozlevo, 
depth 657.5 m, Cernookovo Formation, Early Kimmeridgian, X 500 
Systematophora areola/a K I em en t, 1960. Slide 903-9, borehole S-32 Dolina, depth 743 m, 
Cernookovo Formation, Early Oxfordian, X 500 
Systematophora penicillata (Ehrenberg, 1854). Slide 3051-3, borehole R-2 Dabovan, depth 
1634.5 m, Kaspican Formation, Middle? - Late Kimmeridgian, X 500 
Systematophora sp. A. D ii r r, 1988. Slide 926-2, borehole R-55 Konare, depth 1029 m, Cer­
nookovo Formation, Early Kimmeridgian, X 500 
Sentusidinium pelionense Fens om e, 1979. Slide 1298-1, borehole S-9 Kardam, depth 877 .5 
m, Cernookovo Formation, Early Oxfordian, X 500 
Taeniophora fillamentosa K I em en t, 1960. Slide 1208-1, borehole S-10 Cernookovo, depth 
903 m, Cernookovo Formation, Late Oxfordi an - Early Kimmeridgian, X 500 
Systematophora varispinosa Brenner, 1988. Slide 3041-3, borehole R-1 Slavjanovo, depth 
1815 m, Kaspican Formation, Middle? - Late Kimmeridgian, X 500 

PLATE VI 

I . Rigaudella apiculata sensu Be I ow, 1982b. Slide-1985, borehole R-109 Vranino, depth 1298-
1303 m, Provadija Formation, Early Oxfordian, X 500 

2. Rigaudella perforata (A I bert i, 1961). Slide 1925-1, borehole S-30 Kardam, depth 1062.5 m, 
Drinovo Formation, Kimmeridgian, X 500 

3. Gochteodinia verrucosa (V o z z hen n i k ova, 1967) . Slide 2002-1, borehole R-109 Vranino, 
depth 1291.6 m, Cernookovo Formation, Early Kimmeridgian, X 500 

4, 5. Acanthaulax granuligera (K I em en t, 1960) . Slide 3050-4, borehole R-3 Brest, depth 1818 .5 
m, Kaspican Formation, Middle? - Late Kimmeridgian, X 500 

6. 9. Cribroperidinium sp . A Brenner, 1988. Slide 1934-1, borehole S-30 Kardam, depth 1111.3-
1114.5 m, Drinovo Formation, Late Oxfordian - Early Kimmeridgian, X 500 

7. 8, 10, 11. Aldorfia sp. Borehole S-10 Cernookovo, Cernookovo Formation, Late Oxfordi an. 7. 8 
- slide 1213-1; 10, 11 -slide 1214-1, X 500 

I2, 13. Rhynchodiniopsis gongylos (Sa r jean t, 1966b). Cernookovo Formation, Early Kimme­
ridgian. 12- slide 2001-1, borehole R-109 Vranino, depth 1289-1291 m; 13- slide 926-2 , bore­
hole R-55 Konare, depth 1029 m, X 500 
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PLATE VII 

1. Kalyptea sp . aff. K. para (G i i m e z, 1970). Slide 1215-2, borehole S- 1 0 Cernookovo, depth 
936 m, Cernookovo Formation, Middle? -· Late Oxfordian, X 500 

2. Acanthaulax granulata (K I em en t, 1960). Slide 2843-2, borehole S-1 Razgrad , depth 727.3 
m, Drinovo Formation, Late Kimmeridgian - Early Tithonian, X 500 

3. Acanthaulax venusta (K I em en t, 1960). Slide 3041 -3, borehole R-1 Slavjanovo, depth 1815 
m, Kaspi can Formation, Middle? - Late Kimmeridgian, x 500 

4. Caddasphaera halosa (F i I at off, 1975) . Slide 1211·2, borehole S-10 Cernookovo, dep th 924-
936 m, Cernookovo Formation, Middle - Late Oxfordian, X 500 

5. Apteodinium nuciformis (De f Ian d r e, 1938b) . Slide 1209-1 , borehole S-10 Cernookovo, 
depth 917.8 m, Cernookovo Formation, Late Oxfordian, X 500 

6. Gonyaulacysta dualis (Brideau x & Fisher, 1976). Slide 1206-1, borehole S-10 Cerno­
okovo, depth 892.4 m, Cernookovo Formation, Early Kimmerid gian , X 500 

7. Tubotuberella apate/a (Cookson & Eisen a c k, 1960b). Slide 3008, borehole R-2h g Ov ca 
mogila, depth 1549 m, Pleven Formation, Kimmeridgian, X 500 

8. Trichodinium capi/lalum (Court in at & G a iII a r d, 1980). Slide 1551-1, S-2 1 Kalu­
gerica, depth 888 m, Cernookovo Formation, Oxfordian, X 500 

9, 10 . Gonyaulacysta? crassicomuta (Klement, 1960) . Slide 3051 -3, borehole R-2 Dabova n, depth 
1634 .5 m, Kaspican Formation, Middle? - Late Kimmerid gian, X 500 

11, 12. X enicodinium densispinosum K I em en t, 1960. Slide 3008-1, borehole R·2hg Ov ca mog il a, 
depth 1549 m, Pleven Formation, Kimmeridgian, X 500 

13. Leptodinium cf . ambiguum (De f Ian d r e, 1939) . Slide 1551 -1, borehole S-21 Ka lugerka, 
depth 888 m, Cernookovo Formation, Oxfordian, X 500 

14. Leptodinium subtile K I em en t, 1960. Slide 1947-l, borehole R-7 Nonevo, depth 926 m , 
Cernookovo Formation, Middle Oxfordian - Early Kimmeridgian, X 600 

15. Leptodinium clathratum (Cookson & Eisen a c k, l960b). Slide 1932-l, borehole S -30 
Kardam , depth 1104.8 111, Drinovo Formation, Kimmeridgian, X 500 

PLATE VIII 

1. Leptodinium mamilliferum (D e f Ian d r e, 1939). Slide 3454-6, borehole R-7 Sultanci, depth 
1765 111, Tica Formation, Late Tithonian, X 500 

2. Liesbergia scarburghensis (Sa r jean t, 1964). Slide 1207-2, borehole S-10 Cernookovo, depth 
898 m, Cernookovo Formation, Early Kimmeridgian , X 500 

3. Hystrichodinium? lanceatum D a vi e s, 1983. Slide 929-3, borehole R-55 Konare, depth l 035 m, 
Cernookovo Formation, Early Kimmeridgian, X 500 

4, 5. Leptodinium miralile K 1 em en t, 1960. Borehole S-10 Cernookovo, Cernookovo Formation, Mid­
dle? - Late Oxfordian. 4 - s lide 1212-2, depth 930.3 m; 5 - s lide 1215-2, depth 936 m, 
X 500 

6. Scriniodinium inritibilum R i I e y in Fisher & R i I e y, 1980. Slide 3008-2, borehol e 
R-2hg Ovca mogila, depth 1549 m, Pleven Formation, Kimmeridgian, X 500 

7, 8. Tehamadinium aculeatum (K I em en t, 1960) . Slide 3051-4, borehole R-2 Dabova n , depth 
1634.5 m, Kaspican Formation, Middle?- Late Kimmeridgian, X 500 

9. Scriniodinium galeritum fomicalum K I em en t , 1960. Slide 3008-1 , borehole R·2h g Ovca 
mogil a, depth 1549 m, Pleven Formation, Kimmeridgian, X 500 
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10. Scriniodinium dictyotum osmingtonense G it me z, 1970. Slide 1298-1, borehole S-9 Karda111, 
depth 877 .5 m, Cernookovo Formation, Early Oxfordian, X 500 

11 . Scriniodinium playfordii Co o k s on & E i s en a c k, 19GOb . Slide 3051·3, borehole D-2 Dii · 
bovan , depth 1634.5 m, Kaspican Formation, Middle? - La te Kimmeridgian, X 500 

12. Scriniodinium l!f:ridum (D e f I a n d r e, 1938b). Slide 1211·1, borehole S-1 0 Cernookovo, 
depth 924 .5 m, Cernookovo Formation, Late Oxfordian, X 500 
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PLATE IX 

/ . Scrilliodinium dictyophorum (De f Ian d r e, 1938b) . Slide 1551-1, borehole S-21 Kaluge­
rica, depth 888 m, Cernookovo Formation, Oxfordian, X 600 

2. Merislaulax granulata Sa r jean t, 1984 a. Slide 926-3, borehole R-55 Konare, depth 1029 
m, Ccrnookovo Formation, Early Kimmeridgian , X 500 

3. ~criniodinium sp. aff. S. luridum. Slide 121 I-1, borehole S-IO Cernookovo, depth 924.5 m, 
Cernookovo Formation, Late Oxfordian, X 500 

4. Dinopterigium dimorphum (I o a n n i d e s et al., 1977) . Slide 3540-4, borehole R -I J unak, 
depth I605 m, Tica Formation, Middle Tithonian, X 500 

5, 7, !Q. Stephanelytron sp. aff. S . rcdclitfense. Slide I298-5, borehole S-9 Kardam, depth 877.5 m, 
Cernookovo Formation, Early Oxfordian, X 860 

G. Ctenidodinium chondrum Drug g, 1978. Slide 1552-1, borehole S-21 Kalugerica, depth 
889.5 m, Cernookovo Formation. Early? Oxfordian, X 600 

8. Limbodinium absidatum (Dr u g g, 1978). Slide 1676-2, borehole R-5 Tutrakanci, depth 
1765 m, Provadija Formation, Early Oxfordian, X 500 

9. Scriniodinium diclyotum dictyotum Cookson & Eisen a c k, 1960b. Slide 1213-1, 
borehole S-10 Cernookovo, Cernookovo Formation, depth 919-933 m, Middle? - Late Oxfor­
dian, X 500 

11. Scriniodinium dicll/otum papillatum G i t me z, 1970. Slide 2002-I, borehole R-109 Vranino, 
depth 1291.6 m, Cernookovo Formation, Late Oxfordian, X 500 

PLATE X 

1-3. Tehamadinium sp. aff. T . konarae . Slide 1208-1 , borehole S-10 Cernookovo, depth 903 m, Cer­
nookovo Formation, Late Oxfordian- Early Kimmeridgian . In lateral view, X 550 

4-7. Tehamadinium konarae sp. n. Holotype. Slide 926-2, borehole R-55 Konare, depth 1029 m, 
Cernookovo Formation, Early Kimmeridgian . 4 - ventral surface with spinate and granu­
late ornamentation. Note the two opercular pieces adherent to internal ventral surface; 5 -
in median focus, X 500; 6 - dorsal side viewed by transparency; 7 - ventral side with den­
sely ornaments, X 1000 

8. Tehamadinium konarae sp. n . Slide 1214-1, borehole S-10 Cernookovo, depth 933 m, Cernooko­
vo Formation, Middle? - Late Oxfordian . In dorsal view, X 500 

9. Dissiliodinium globulum Drug g, 1978. Slide 1298-5, borehole R-9 Kardam, depth 877.5 m, 
Cernookovo Formation, Early Oxfordi an, X 500 

10. Scriniodinium crystallinum (De f Ian d r e, 1938a). Slide I374-l, borehole S-33 Esenica, depth 
753-756 m, Cernookovo Formation, Early Oxfordian, X 500 
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