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~Early Cenomaman palynomorphs near the village
of Sanadinovo, Central North Bulgaria
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M IMMasnumuea— Pauuoueuomancxu naaunomopdu om oOxKoaHocmume Ha e Canadunoso, Ilenmpaana
Cesepna Bsazapua. VI3narat’ce pe3yNTaTUTE OT MbPBOTO MANAHOJOKRKO M3CICABAHE HA LEHOMAHCKY CCHAMEHTH
B errpanta CesepHa Benrapas. Onpo6ean € pazpe3bT Ha NEHOMAHCKAS €Tax MO NecHus Gpar Ha p. OcnM
npu ¢. Cananuroso. HonydeHUsAT NaNAHONOXKA MaTepuas 1oNaxa B o6xBara HA aMOHHUTHATA 30Ha Mantel,
liceras mantelli, xapaxTepa3upana [ONHAX LNEHOMAHCKH moaerax. Oupenesiess ca |5 auHodnaresaTHd BAA-
oTxeceH” KuM 13 pona. Te uRIUKMpAT 30HA LitoSphaeridium siphoniphorum B u3cnenpanus paspes. OT MEOCTIOpUTE
‘IpOXBIIKABAT CBOETO PAa3BHTHE XapaKTEPHM PAHHOKPOIHM pomose, kaTo Vadaszisporites, Bikolisporites, Cica-
tricosisporites, Appendicisporites. XapakTepHO € TPHCBCTBHETO Ha TpUOPA3ZOBO-TIOPOBH IIONICHOBH 3EPHA,
opEHamexamy Ha pox Tricolporoidites, P aclt o va, 1971. YCTaHOBEHAAT NATAHONOXKKY AHCAMGBJ1 HOTBBPXK-
IaBa paHHOLCHOMAHCKATa BH3PACT Ha ChAbPXKAMKTE TO cenMeHTH. Hanpabena e cobooctaBka ChC CXOQHH €OHO-
BB3pacTHH aHcaM0fia ot 3anagHa Espona,- CesepHa Amepnka M ABCTpanus.

Intyoduction

The results of the first palynological research of the Upper Cretaceous deposits in Cen-
tral North Bulgaria are put forward. Object of investigation is the Cenomanian, section, -
located on the right bank of the river Osdm, near the village of Sanadinovo, north-eastern
of the city -of Pleven (Fig. 1). It has the following aims: a) to complete our knowledge on
the -floral and faunistic characteristics of the Lower Cenomanian, and b) to establish the
exact correspondence betwéen the obtained palynological material and the already exnstmg‘
data on ammonites, foraminifera and nanoplankton. .

Near the village of Sanadinovo the Cenomanian is represented by marls with rare in-
tercalations of thin-layered clayey limestones, recognized as Sanadinovo Marl Formation
Monkuuesn, 1987). They follow in quick transition the coarse glauconitic sandstones
of the Upper Albian (Fig. 1). According to: the zonal scheme offered by Monkxmnaesn
¥ 1p. (1988) the Cenomanian is divided into three substages or ammonite zones — Lower
Cenoemanian Substage (M. mantelli Zone) Middle Cenomanian Substage (4. rhotomagense
Zone) and Upper Cenomanian Substage (C. naviculare? Zone). The lower boundary of this
stage is marked by the disappearance of ammonite taxa, belonging to the Upper Albian
S. dispar ammonite zone (U Bar o8B U Ap., 1982) In the same section according to the
foraminifera Tovtcheva and Dimitrova (in Monxmuen u ap., 1988) deter-
mine T. appeninica Zone and R. cushmani cushmani Zone. S i n n yovskyandShumen-
k o (1988) established three nannoplankton zones: E. turriselffeli (Upper Albian — Lower
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Cenomanian); L. acutum (Lowcr — Upper Cenomaman) and M. decoratus (Upper Ceno-
manian).

The whole thickness of the Cenomanian Stage and the basement of Upper Albian’ mic:
rograined glauconitic sandstones had beenr sampled. Unfortunately, a great number of the
samples appeared sterile. Good palynological ‘material (dinoflagellate cysts and mlospores)
was obtained from the Lower Cenomanian and partly from the base.

The samples were processed in the standard manner for maceration. and are placed
at the Geological Institute of the Bulgarian Academy 'of Sciences.

1 am highl)" indebted t6 Dr S. Chernjavska and to Dr L- Dodekova for the numerous
consultations conserning the taxonomy of the fossil miospores and dincflagellates; to L. Zafirova

-and to E. Tomova for the laboratorial processing, as well asto L. Panova for the development
of the microphotographs. I alsc want to thank Dr. H. Leereveld from the Laboratory of palaeo-

botany and palynology at the University of Utrecht, the Netherlands, who was so kind to send me
for examination material from Clarke and Verdier's collection:

)

vPa]ynological content of the section

The Albian glauconitic sandstones are not very rich in palynomorphs. The microflora consists
of continental and marine elements in almost equal quantity. From the miospores domina-
tes pollen from the Saccites group, the most frcquent genus being Alisporites. The dinofla-
gellates are represented ‘mainly by two species: Ovbidinium scabrosum (Cooksond
"Hughes, 1964) Davey, 1970, as well as by separate representatives of Carpodzmum
. obliquicostatum Cooksond& Hughes, 1964

The Lower Cenomanian sediments are more fossiliferous. MlcroplanktOn predom1-
nates in them. The assemblage includes the dinoflagellate taxa: Litosphaeridium siphoniphorum -
(Cooksond&Eisenack, 1958) Davey&Williams, 1966; Chlamydophorella
ambigua (Deflandre, 1937) Stover&Helby, 1987; Epelidosphaeridia spinosa
(Cookson&Hughes, 1964) Davey, 1969; Batiacasphaera torulosa (Daveyd&’
Verdier, 1973) Dérhoéfer&Davies, 1980; Microdinium distinctum D avey,
1969; Carpodinium obliquicostatum Cookson&Hughes, 1964; Gonyaulacysta cassi-
data (Eisenack&Cookson, 1960) Sarjeant, 1966; Psaligonyaulax deflandrei
Sarjeant, 1966; Pterodinium? pterotum (Cookson& Eisenack, 1958); Spinife-
rites crassipellis (Deflandre€Cookson, 1955 Sarjeant, 1970; Palaeohis-
trichophora infusorioides Deflandre, 1935; Xiphophoridium. alatum (Cooksond
Eisenack, 1962) Sarjeant, 1966; Lebertdocysta chlamydata (Cook son & E i-
senack, 1962) Stover&Ev;tt 1978, .

~ The investigated assemblage is very poor in specimens belongmg to one and the same

. species. In this respect is remarkable . the wide occurrence of Batiacasphaera torulosa.
The complex Ch. ambigua — M. distinctum characterizes the high 1evels of the
Lower Cenomanian.

From the spores continues ‘the dcvelopment of such charactenstlc Lower Cretaceous
genera as Cicatricosisporites, Appendicisporites, Bicolisporites, Vadaszisporites. The following
species have been recognized Appendicisporites fucosus V avdro'va, 1964; Cicatricosi-
sporites sewardi Delcourt&Sprumont, 1955; C. perforatus (M ark ova, 1961),
Doring, 1965; C. hughesii D e tt m a n n, 1963, Bikolisporites toratus(Weylandd&
Greifeld, 1953) Srivastava, 1975; B. baconicus (Yuhasz 1972) Yuha sz,
1977; Vadaszisporites urkuticus (Deak, 1964) Deak & Combaz 1964; V. gregussi
Y uh asz 1975 In subordinated quantity are presented the species Pereisporites minor
(Yuhasz 1972)Sriviastava, 1975; P. kyrtomiformis (Y uhasz 1972) Yuhaszg,
1979; - Converrucosisporites gemculatus Deak& Combaz 1967 and Costatoperforosporites
fistulosus D e ak, 1962. Only in sample 434 were found tricolporoid pollen grains
belongmg to the genus Tricolporoidites Palctova, 1971, :
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Fig. 1. Distribution of the established miosﬁore and dinoflagellate taxa in the section near Sanadinovo -villa
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Systematié part

Fifteen dinoflagellate species belonging to 13 genera and 13 species of miospores belonging
to 7 genera have been defined. In accord with Stover and Evitt’s practice (1978)
the dinoflagellate species are grouped depending on the type of archaeopyle formatioz.
Potonie’s formal classification (1956, 1958, 1960) was adopted for the miospores t0-
gether with the revisions made by Dettman (1963). . '

Dinoflagellates
Genera with, apical archaeopvyles

Genus Batiacasphaera Drugag, 11970

Type species, by original designation is Battacasphaera compta Drugg, 1970, p. 813
Batiacasphaera torulosa (Davcy&Verdlcr 19’/‘3)Dorhof'e r&Dav1es, 1980

PL. 1, fig. 3
-1973. Canningia torulosa (Davey & Verdier), p. 180, pl. 1, figs2, §, 8.
1980. Batiacasphaera torulosa (Davey&\’erdler) Dorhbfer&deies p. 41.
Type. Holotype is the specimen figured by Davey&Verdier (1973 p. 180, pl. 1,
fig. 2).
Occurren ce. The specimen is quite frequent in the mvestxgated sectlon It abounds
in samples 445, 446, 447 and 434.

Genus Chlamydophorella Cookson& Eisenac k 1958

Type species, by original desngnatlon is Chlamydophorella npeiCooksond& E isenac¢k,
1958, p. 56.

Chlamydophorella ambtgua (De fl an d re, 1937) Stover&H cl b.y, 1987

PLII, fig. 5, 6
1937. erysrrldmm ambiguum Defland Y e, p 33, pl. 16, flgs 8, 9.
1955. Hystrichosphaeridium huguonioti Valen si, p.38, flg 2A. ‘
1960. HystrichoSphaeridium ancoriferun Cookson & Eisednzc k, p. 8, pl. 8, fig. 1.
1981. Pelysphaeridium ambigum (Deflandre) Jun, p. 44, pl. 3, flg 6.
1987. Chlamydophorella ambigna (Deflan dre) Stover& H clby, p. 277, fig. 14 A-D.
T y p e. Holotype is the specimen flgured byDefla ndre (1937, p. 33, pl 16, figs 8, 9)
Remarks. In describing specimens of Cleistosphaeridium huguonioti, D avey (1969,
p. 156) first noticed their close resemblance and probable appurtenance to the genus Chla-
mydophorella. In the same paper he defined the new subspecies Ch. huguonioti pertusum.
Although there are fine perforations on the processes of some of the Bulgarian specimens,
they are not referred to this subspecxes because of the denseness of the processes and the
evenness of their form.

" Occurrence. This species is typrcal of the upper levels of the Lower Cenomaman

samples 434 and 435.

-Genus Fpehdosphaendia Davey, 1969.

Type species, by original deSIgnatxon, is Palaeoperidinium spinosum Co o k son& Hu g-
hes, 1964, p. 142. : .
Epelidosphaeridia spinosa (Cooksond& Hu g hes, 1964) Davey, 1969

PL I, fig. 6. ‘ : ‘
1964. Palacoperidinium spinosum Cookson&Hughes, p.49, pl. 8, figs 6-8.
1969. Epelidosphaeridia spinosa (Cookson& Hughes) Dav ey, p. 143, pl. 3. -

Ty p e. Holotype is the specimen figured by Cookson&Hu ghes (1964, p. 49, pl. 8,.

fig. 8).
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Occurrence. It's quite frequent in the section at Sanadinovo. It was found in samples
446 and 447. . .

- Genus Lttosphaerldmm Davey & Williams, 1966

Type species, by original designation is Hystnchosphaertdmm siphoniphorumC ook s o n&
Elsenack 1958, p. 80.

Lttosphagrtdmms;phomphorum (Cook son&Eisenack, 1958)D ave y&Williams,
1966
PL I, fig. 10 -
. 1958, Hystrichosphaeridium szphomphorum Cookson&FEisenac k, p. 44, pl ll figs 8-10.
1966. - Litosphaeridium sxphomphorum (Cooksond&Eisenack) Davey&Wi l liams, p.80, pL 7
figs 7, 8; text-figs 16, 17.
Ty p'e. Holotype is the’ specnmen flgured byCooksond& E1 senack (1958 p: 44,
pl. 11, fig. 8).
) O ccurrence. The species was found as single specimens only in samples 446
and 447. _

Genus Leberidocysta St.ov er& Evitt, 1978

Type species, by original designation, is Hexagamfera chlamydata
Cookson&Eisenack, 1962, p.-59.

Lebendocystachlamydata(Cookson&Elsenack l962)Stover&Ev1tt 1978

PL 1, fig. 5.

1962 Hexagont/era chlamydata Cookson&Eisenac k, 496, pl. 7, figs. 13, 5-8.

1978, Leberidocysta chlamydata (Cookson &Elsenack) Stover & Evitt, p.60. .

T y p e. Holotype is the specimen figured by Cookson&Ei senac k (1962 p. 496, .
pl. 7, Tig. 2).

' O ccurrence. The species is found only in sample 447.

GenustcrodmmmCookson&E1senack 1960 emend. Stover&Evitt, 1978

Type species, by orlgmal designation, is Microdinium omatum Cooksond&Ei s enack,
“1960, p. 6. -

Microdinium distinctum Davey, 1969

Pl. I, fig. 8, 9 ‘

1967. }V%lcrodmmm ornatim Cookson& Eisenack; Clarke&Verdier, pl. 5, figs 11, 12.

1969. ‘Microdinium distinctum D a'vey, p. 133, pl. 2, figs 9 11, text-figs 13 D, E, J.

Type. Ho]otype is the spemmen figured by Davey (1969 p. 133, pl. 2, figs 9, 10).
Remarks The specnes Microdinium distinctum is similar in its morphology to

M. orngtum Cookson&Eisenack, 1969, The main difference is the absence of pa-

raplates within the frames of the cingulum and the sulcus for the former species.
Occurrence. The species is characteristic of the upper ]evels of the Lower Ceno-

manian, samples, 434 and 435 :

Genus Xiphophoridium Sarjeant, 1966
Type species, by original designation, is Hystrlchodzmum alatum C ooksond&Ei ise-
nack, 1962, p. 147.

Xiphophoridium alatum (Cookson&Ei senack, 1962) Sarjeant, 1966

PL1I, fig. 1~
1962. Hystrichodinium alatum Cooksond&Eisenac k, p.487, pl. 2, figs 1-4.
1966. Xiphophoridiuym alatum (Cookson & Eisenack) Sarjea nt’ p. 147, pl. 16, ﬁg 11.

)
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Ty p e. Holotype is the specimen flgured byCookson&Eisenack (1962, p. 487
pl. 2, flg .
Occurrence. Only one spec;men in sample 446.

-,Genera'w’ith precingular rarchaeopyles

Genus Carpodmmm Cooksond&Eisenack, 1962bemend. Lef‘fingwell&.
Morgan,, 1977 ' '

Type species, by original designation, is Carpodinium granulatum Cookson&Ei sen-
ack, 1962, p. 489. . \

Carpodmmm obliguicostatum Cookson & Hughes, ]“964

"PLI, fig. 2
1964 Carpodinium obliquicostatum Cookson & Hughes, p.48, pl 6, fxgs 1-6. )
1977. Carpodininm obhqmcos!atumCookson&Hughes chflngwell&Morgan pl. 3, fig. 1.

Ty pe. Holotype is the specnmen fngured by Cooks on &Hughes (1964, p. 48,
pl. 6, fig. 1).
R emark s. The species C. obliquicostatum is quite typical and is easily distinguished
by its asymmetrically set apical horn and the anastomose ornamentation of the periphragm.
Occurrence. The species was found in the Upper Albian glauconitic sandstones —

sample 456 and also at different levels. of the Lower Cenomanian marls — samples 445,
446 and 447.

Genus Gonyaulacysta Deflandre ex No'rris&S'arjeant 1965

Type species, by subsequent desngnatnon of Norris&Sarjeant (1965 p. 65)15 Go-
nyaulax jurassica Deflandre, 1938b.

Gonyaulacysta cassidata (E i senac k&Cookson, 1960) Sarjeant, 1966

P1. 11, fig. 7

1960. Gonyaulax helicoidea subsp. casszdata Eisenack & Cookso n, p. 3, pl 1, figs 5, 6.

1962. Gonyaulax cassidata Eisenack&Cookson;Cookson&Ei senack p. 486, pl.2, figs 11, 12,
1966. Gonyaulax cassidata (Eisenack&Cookson)Sarjeant, p. 125 pl 14, figs 3, 4, text-fig. 31

Ty pe. Holotype is the specimen figured by Eisenack& Cook s on (1960, p- 3,
pl. 1, fig. 5).
O ccurrence. Frequent in the Lower Cenomaman marls, samples 445, 447.

Genus Psaltgonyaulax Sarjeant, 1966.
' Type species, by original desngnatlon is Psaltgonyaulax deflandrez Sarjeant, 1966, p. 136.

Psaltgonyaula.\ deflandrei Sarjean t, 1966.

PL1, fig. 11, Co-
' 1964. Gonyaulax cassidata Eisenack & Cookson; Cookson&Hughes p. 42, pl. 5, fig. 11
1966. Psaligonyaulax deflandrei Sa rjeant, p.137, pl. 14 figs 7,.8; text-fig. 35. .
1967. Gonyaulacysta extensa Clarke&Verdier, p. 30 pl. 4, ﬁgs 7-9, text-fig. 1.
1981. Gonyaulacysta deflandrei (S a r_1 eant) Below, p.S53. .
'1982. Psaligonyanlax deflandrei Sarjeant; Foucher, pl2, fig 5.

Ty pe. Holotype is the specimen figured by Sarjeant (1966, p. 137, pl. 14, flgs 7, 8)

Remarks. The species demonstrates close similarity in its scheme of paratabula-
tion with Gonyaulacysta cassidata (Eisenack&Cookson) Sa rjeant, but it is
bicavate in character with clearly marked hypopericoel.

Occurrence. Frequent in the section at Sanadinovo. It ‘was found in samples
446, 447 and 435.

Genus Pterodinium Eisenack, 1958.
Type species, by original designation, is Pterodinium aliferum Eisenack, 1958, p. 953
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Pterod‘n‘ium? pterotum (Cooksond&Eisenac k, 1958) comb. nov. et emend. nov.

PL1, fig. 1, 4 }

]958 Cymatiosphaera pterota Cookson&Eisenack, p. 50, pl. 11, fig. 7. .
1966. Hystrichosphaera pterota (Coolgson&Elsenack) Davey&Wonams inDavey etal,
p.- 40 — nomen nudum.

1966.. Hystrichosphaera crassimurata Davey&Williams in Dave y et al, p. 39, pl. l fig. 1.
1967. Hystrichosphaera cingulata var. polygonulis Clarke & Verdier, p: 47, pl. 8 figs 7, 8; text-fig. 20.
1967." Cymatiosphaera.pterota Cookson & Eisen ack;, Baltes, pl 3, fig. 11. L
1970. Spiniferites pterotus (Cookson &Eisenack)Sarjeant, p.76,

pars 1986. Pterodinium . cingulatum subsp. cingulatum (0. Wetzel, 1933).

Below;Jan du Chene etal, pl 89, figs. 8-10; non pl 88 fjg 1-4.

Ty pe Holotype is the specimen flgured by Co 0 kson&Eisen ac k(1958 p. 50,
pl. 11, fig. 7. : .
- Description. Cysts proxlmate to proximocavate with sphencal ccntral body. Sutu-
rocavate (B e n e.d e k et al., 1982); phragm composed of two layers in close contact at the .
central region 'of the paraplates but separating along the cingulum and the parasutures.
The periphragm forms high parasutural crests that demarcate the boundaries between the’
separate paraplates. At places these crests are broader.at the base, then- narrow distally
in the form of an inverted V. At the edges of the paraplates they stick together and form -
thtckenmgs that look like outgrows. The outline of the paraplates at the base of the crests
is roundly po]ygonal and this indicates the cavation: The paratabulation of gonyaulax type

formula 1-4’,6"", 6¢c,5’"", Ip,1””"". The archaeopyle is precingular formed by the loss of 3’'.

Remarks and discuss.ion. The present emendation of- the diagnosis of
P.? pterotum concerns mainly the suturocavate character of its representatives. This makes
questjonable the appurtenance of this species to the ggnus Prerodinium. The suturocavation
can be observed not only at the Bulgarian material but also at the fossils figured before by
different authors. .

Davey and William's (1966) proposed the new speciés Hystrichosphaera cras-
simurataDavey&William s-Pterodmmm’ptemtum (Cookson&Eisenack,
1958). Characteristic features of their species are the "pearl-like* thickenings of the phragm
over the intratabular areas. The rotundity -of the “pearls” indicate stratification into endo~
and periphragm laterally from.the parasutures. The crests have the form of an inverted
V. The same can be seen on the material figuredby Clarke&Verdier (1967)3Their
subspecies Hystrichosphaera cingulata var. polygonalis is characterized by concentric striae
around the boundaries of the paraplates. That indicates stratification over the intratabular -
areas. - . ' :

- The presence of “pearl-like” caverns, located between the endo- and periphragm, as
well as the existence of V-shaped crests at some of the specimens have also been pointed
>ut. by Below (1981, p. 114) when dcscribing Pterodinium cingulatum ssp.’ cingulatum
0. Wetzel, 1933)Be 1 ow, 1981, a]though it is not sufflClently clear on the photographs
>ffered by him.

" Everything said so far justifies me in’ employmg the term ‘suturocavate”, comed by
Benedeck, Gocht&Sarjeant (1982) in the diagnosis of P.? pterotum.

This species differs from P.? cingulatum ssp. cingulatum in bemg suturocavate in cha-
racter. In the latter there is stratification into endo- and perlphragm only in the reglon of
the parasutures as the perlphragm forms high crests.

Occurrence The species is quite frequent in the investigated section. It was
found in samples 446 and 447, .

Genus Spiniferites Mantell, _1.850 emend. Sarjeant, 1970

Type species, by subsequent designation of Loeblich&L oeblich (1966, p. 56),
is  Spiniferites ramosus (Ehrenberg, 1838) Loebllch&Loebllch 1966—
Xanthidinium ramosum Ehrenberg, 1838,



Spiniferites crassipellis (Deflandre&Cook so n, 1955) Sarjea n t, 1970.

PL1, fig. 7

" \1954.- Hystrichosphaera crassipellis Deflandre&Cookson, text-fig. 5—nomen nudum.

1955. Hystrichosphaera crassipellis D.eflandre& Co ok son, p.23. pl. 6, figs 2, 3; text-fig. 20

1970. Spiniferites crassipellis. (Defl andre&Cookson) Sarjeant, p.76.

'1978. Achomasphaera crass:pellzs (Deflandre&Cookson) Stover &Evitt,p. 138, )
Type. Holotype is the specimen figured by Deflandr e&Cookson(l955, p. 23,
pl. 6, figs 2, 3). -

R e m a r.k s. The clear reticulate ornamentation of the central body and of the proces-
ses is a typical feature for morphological differentiation of the species. The development
of parasutural crests at all investigated specimens confnrms its appurtenancc to the genus
Spiniferites. ‘

Occurrenc €. Frequent in the mvest)gated section, samples 445, 446 and 447.

Ge.nera with combination '‘archaeopyles

. Genus Ovoidinium D aney, 1970

Type species, by original des1gnat|on is Ascodinium verrucosum Cooksond&dHug h e s,
1964, p. 351. .

Ovoidinium verrucosum (C o o k sond Hu ghes, 1964) Davey, 1970

PI. 0, fig.2
1964. Ascodinium verrucosum Cookson&Hughes, p. 41, pl..S, figs 4- 7
1970. Ovoidinium verrujosum (Cooksou& Hughe s) Davey, p. 351, pl. 4, figs 1, 2; text-fig. IA
1983. Ascodinium verrucosum Cookson & Hughes) Helenes, p. 261
1983. Ovoidinium verrucosum (Cookson&Hughes) BUJak&Davws p. 63.
T y p e. Holotype is the specxmen figuredby Cooksond H u g hes (1964 p 41 pl. 5,
fig. 4)
"Remarks. O.verrucosum differs from 0. scabrosum (C ooksond&Hug h es,
1964) in its ornamentation on the endo- and periphragm and in its well marked cingulum.
Occurrence. Abundant only in the Upper Albian glauconmc sandstones, samp-
les 455, 456.

Ovotdmmm scabrosum (C ocoksond H ug h es, 1964) Davey, 1970

“PLII, fig. 3

1964. Ascodinium scabrosum Cookson&Hughes, p. 40, 'pl. 5, figs 1-3.

1970. Ovoidiniim scabrosum (Cookson&Hughes) Davey, p.352, pl.4, figs 3, 4.

1983. Ascodinium scabrosum Cookson & Hughes); Helencs, p.261. . . )

1983 Ovoidinium scabrosum (Cookson&Hughes), Buj ak&Davxes p. 63, pl. 5, fig. 10.

T y pe. Holotype is the specnmen figured by Co o k §,0 n&Hughes (1964, p. 41, pl. 5
fig. 1).

- Occurrence.. Frequent in the Upper Albian glauconmc sandstones samples
455 456. L

.Genus PaIaeohyStrichophora Def l.a ndre, 1935 emend. Harker, 1979
‘Type species, by subsequent des:gnatlon of Deflandre (1936, p. 27), is Palaeohystrt-
chophora mfusorzozdes Deflandre, 1935

Palaeohystrichophora mfusorwzdes Deflandre, 1935

PL 1, fig. 4 ‘ )
1935. Palaeohystrichophora infusorioides Deflandre, p.230, pl 8, fig. «.
- 1979. Palacohystrichophora infusorioides Deflandre; Harker, p.370-374, figs 1-4.

T y p e. Holotype is the specimen figured by Deflandre (1934, p. 8).
Occurrence. A single specimen’ was found in sample 447.
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PLATEI

14. Pteradtnmm? pterotum (Cookson & Eisenac k 1958) comb nov., slide 447/2 - 6 8/102 0, (1)

2,
3.

5.

6.

7.

dorsal vigw at hi-focus, (4) ventral view by transparence, %750
Carpodinium obliquicostatum Cookson& Hugh es, 1964, lateral view, 446/1-—9,5/120,9, X750

Batiacasphaera torulosa(Davey & Verdier, 1973) Dor h ofer&Davie s, 1980,lateral view,447 [2—
7,2196,7 X750

Leberidocysta chlamydata (Cookson&Eis. c nac k 1962) Stover & E vitt, 1978 lateral view, 447/
2—14,0/100,0, %750 .

Epelidosphaeridia spinosa (Cooksond& H ug h e's, 1964) Davey, 1969, latcral v1ewI 434 /2—13,9/
127,0, X750

Spiniferites crassipellis (Deflandre&Cooksan, 1955) Sarjeant, 1970, lateral view, 447/1——-
16,0/105,5, %750

8,9. Microdinium distinctum D av ey, 1969, 434/2—17,5/90,5, (8) veniral view at hi- focus (9) dorsal view a;

lo-focus, X 750

10. thospfaertdtum srphomphorum (Coo k s0n & E1 senack,1958) D a vey &Williams, 1966, api-

cal view, 447/1—9,2/113,5,%750

11, 12.Psa11gorgyaulax deflandrei S arjeant, 1966, latera__xl view, 447/5—8,4/123,2, %750
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1. Xiphophoridium alatum (Cookson&Eisenack, 1958) Sarjeant, 1966, lateral view, slide 446/
15,2/105,6 X750

2. Ovoidinium verrucosum (Cookson& Hughes, 1964) D avey,1970,lateral view, 456 /1—15,6/91,4, X750

3. Ovoidinium scabrosum (Cookson&Hughes, 1964) D avey, 1970, lateral view, 456/1—16,5/120,9
X750 : ’

4. Palaeohistrichophora infusorioides D e f1an d r e, 1935, ventral view at mid-focus, 447/3—10,0/117,3, X750

5,6. Chlamycophorella ambigua (Deflandre, 1937) Stover&Helby, 1987, lateral view, 434/1—9,9/
89,0, X 600

7. Gonyaulacysta cassidata (Eisenack&Cookson,1960) Sarjeant, 1966, ventral view at hi-focus,
447 [2~-7,3[132,4 X750

8. Bikolisporites baconicus (Jahasz, 1972) Juhasz, 1977, proximal face, 434/1—12,9/92,0,% {000
9. Appendicisporites fucosus Vavdrova, 1964, distal face, 435/1—5,2/87,5, X600

10. Cingulatisporites callosus Weyland & Greifeld, 1953, proximal face, 445/2—8,4/105,3,x 1000
11. Tricolporoidites sp., equatorial view, 434/1—3,9/104,3,x 1000

12. Alisporites grandis (Cookson, 1953) Dettmann, 1963, 456/1——19,6/94,2,)( 1000

13. Cicatricosisporites perforatus (Markova, 1961) Déring, 1965, 446/3—17,9/110,3, 1000
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PLATEN

1. Pereisporites kyrtomiformis(Juh a s z,1972)J u h a s z, 1977, proximal face, slide 434 [2—9,9/120,6, x 1000
2. Pereisporites minor Juhasz, 1972) Srivastava, 1975, proximal face, 434/1—11,3/101,7, < 1000

3,4. Cicatricosisporites sewardi Delcourt&Sprumont, 1955, 447/3—24,2/97,6, (3) hi-focus, (4) lo-
focus, x1000

5. Converrucosisporites geniculatus Deak & Combaz, 1967, proximal face, 447/2—4,4/102,3,x 1000 -
6. Cicatricosisporites hughesii Dettmann, 1963, hi-focus, 434/2—10,3/87,9,x 1000
7. Vadaszisporites gregussi Juhasz, 1975, hi-focus, 447/2—15,4/101,4, x 1000

8,9. Costatoperforosporites fistulosus D e a k, 1962, 447/3—7,3/125,5, (8) proximal face at lo-focus, (9) distal
face at hi-focus,x 1000

10. Vadaszisporites urcuticus(Deak,1964) Dea k & C o m b a z,1967, proximal face,434 /1—17,4/101,1, X 1000

11. Bikolisporites toratus(Weyland&Greifeld, 1953) Srivastav a,1975, proximal face, 445 /2—
15,8/123,4, 1000



: Spores and pollen

‘Anteturma SPORITES Potonie :

Turma TRILETES Reinsch emend Dettmann

Subrasubturma ACAVATITRILETES Dettmann .

Subturma AZONOTRILETES Luber emend. Dettmann

Infraturma APICULATI- Bennie& Kidstom emend. Potonie

Genus Converrucos:sporttes Potonie&Krem p, 1954 ._ .
Type specxes by original designation, is Converrucoszspor:tes triquetrus (Ibrahi m)

'.Potonle&Kremp, 1954 .
Converrucoszspowtes gemculatus Deak&Combaz 1967
PL 1T, fig. 5

1967. Canverrucos:sporttes geniculatus Deak&Com b az, p.73, pl 1, figs 19-21.°

Type. Holotype is the specnmcn flguredbyD ea k&C ombaz (1967 p. 73, pl. 1, figs
19, 20).

Occurrence. Frequent in the mvestlgated SCCthl’l samples 447, 434,
-Infraturma Murornatt Potonied& K rem p, 1954

Genus C:catrxcoszspontes Potonie& Gelletich, 1933

Type species, by original desnguat:on, is thatrtcos:sporztes dorogensis Potoni e&Gel-
letich, 1933, p. 522.

Cwatncostsporites sewardi Delcou rt &Sprumon t, 1955

Pl. 111, Figs. 3, 4
1963. C(catrzcosxspor:tessewardtDelcourt&Sprumont Delcourt, Dettmann&Hughes
p. 287, pl. 43, fig. 8.
1970.. Cicatrwos:spomes sp. cf. C. hallez D el cour t &Sprumont; Kemp, p.93, plL 13 figs '9-11,
. text—flg 10c,: d.
T y.p e. Holotype is the specimen figured by Delcou r t&Sprumont. It is refigu-
red by Delcourt, Dettmann& Hughes (1963, p. 287, pl 43, fig. 8).
' Remarks Kemp (1970, p. 93) pointed out that there were differences between
the original description and the drawing, on the one hand, and, on the other — the specimen
figured by Delcourt, Dettmann& Hughes (1963) as a holotype. According
to her these differences render the species instable from nomenclature point .of view. I do
not have at my disposal the origindl paper, so the comparnson is made on the basis of the
later refiguration. From a morphologxcal point of view the Bulgarian specimens are absolu-
tely identical with it.
Occurrence. The species is characterlstlc for the lower levels\ of the mvestlga-
‘ ted section, samples 446 and 447.

' thatrtco-stsporites hughesii D e ttmann, 1963

PlL. 111, fig. 6
1963. Cicatricosisporites hughesii D ettman n, .p. 55, pl. 10, figs 6-16; fig. 4r,

Type. Holotype is the specimen figured by Dettmann (1963, p. 55, pl 10,
figs ™ 6-8). ' -

" Occurrence. The species is found only in sample 434,

thatncos:sporttes petforatus (Markova, 1961) D oring, 1965

PL I, fig, 13 ’ /
1961. Anemiu “perforata Markov a.p. 82, pl.22, fng la, b.
1965, Cwatncosispomes perfomtus M arkova) D oring, p.48, plL 16 fxgs 2 3; pl. 7, flgs 14 16.
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“Type. Holot)(pe is the specimen f:gured byMarkova (1961, p 82 pl. 22, fig. 1a, b) '
Occurrence. Single specimens found in -samples 434 and 447,

“Genus Appendicisporites. Weyland &Krieger, 1953

Type species, by original designation, is Appendwtsporttes tricuspidatus W e y 1 andd&
Greifeld, 1953, p. 12. . v , '

Appendtctspontes fucosns Vavdrova, 1964

PLII, fig. 9
1964. Appendicisporites fucosus Vavdrova, p. 37, fig. 1, text-fig. 1.
1965. Appendicisporites stylosus (Thierg) Deak, pl. 7, fig. 6.

T y pe. Holotype is the spec1men figured by Vavdrova (1964 . 37, fig. 1).
Remarks. The species is well delineated morphologxcally through its cicatrose,

sculpture and fan-shaped outgrows.
Occurrence. A few spec1mens were found only in sample 434.

Genus Costatopetforosporues Dea k, 1962

\Type species, by original demgnatnon, is Costatoperforosporttes f:stulosus D eak, 1962 )
p. 230. - ‘
~ Costatope:forosporttes ftstulosus Deak, 1962

- PLHI, fig. 8, 9 :
1962. Costatoperforospames fistulosus D eak p. 230 pl. 27. flgs 1-3.
Ty p.e. Holotype is the specimen flgured by D.eak (1962, p. 230, pl. 27, figs 1-3),
‘ R emark s. The established specimens are considerably smaller in size than the ho-
lotype. Yet they appear identical in the morphological details.
O ccurrence. Found only in sample 447,

_Genus szohsporttes Juhasz 1972) Srivastava, ]975
(= Corrugattsporztes Thomson&Pflung, 1953) Poton1e&Kremp

Type species, by .original designation, is. Corrugattsporztes toratus Weylan d €&¢Grei-
feld, 1953, p.23. .

" Bikolisporites toratus (Wey]and&Gxexfeld 1953) S'r’iva'stava -;975

PL I, fig. 11. . . .
pars 1953. Cbrrugansporues tomms w eyland & G reifel d, p. 42, pl. 11, figs 56, 57 non figs 58 59,
1972. Trilites (Bikolisporites) toratus toratus Juhasz, p.48, pl.2, figs 1- 8

1975. Bikolisporites  toratus (Weyland&Greifeld): Srlvastava p.23.

Type. Lectotype chosen by Sr i vastava (1975, p 23) is the specnmen fxgured by
Weyland&Grelfeld (1953 p. 42, pl. 11, figs 56, 57).

Occurrence. The species was found in the Upper Albian glauconmc sandsto-

nes (456) and.in the Lower Cenomanian marls — samples 445, 447, 434 '

Bikolispovites baconicus (Juhasz, 1972) Juhasz, 1977c _

Pl 1I, fig. 8
1972, Trilites (Bikolisporites) toratus baconicus Juh asz, p. 50 pl 2, fxgs 9, 10.
1977c. Bikolisporites, baconicus (Juhasz) Juhasz, p. 33, pl f-g 11. . '

Ty p e. Holotype is the specimen fxgured by Juhasz (1972, p. 50, pl. 2, flgs 9, 10)
-~ Occurrence. Found only in sample 434 ‘
Genus Pereisporites Juhas z, 1972) Srivastava, 1975

' Type species, by original designation, is Trilites' (Pereisporites) minor. J uh asz, 1972 ‘
p. 22
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Peretspontes minor (J u h asz, “1972) Srivastava, 1975

Pl III fig. 2

1972, Trilites (Pereisporues) minor Juhasz, p.47, pl. 1, figs 11-16.

1975. Pereisporites minor’ (Juhasz) Srlvastava p. 22.

Ty p e. Holotype is the 'specimen figured by Juhasz (1972, p. 42, pl. 1, figs 11, 12).
- Occu rrence. Single spemmens were found in samples 434 and 435

Peretsporttes kyrtom;formxs (Ju h asz, 1972) Juhasz 1979

PL1II, fig. 1 -

1972. Trz'lzres (Peretsporztec) kyrtomiformis Juhasz, p. 47, pl. 1, figs 17, 18.

1983 Pereisporites kyrtomt/ormxs (Juhasz); Juhasz p.93. '

T y p . Holotype is the specimen flgured by Juhasz (1972, p. 47, pl 1, flg 17, 18)
. 0c currence. Single specimens in samples 434 and 435

Genus Vadasztspontes Deak&Com b az 1967 emend. Juhasz, 1975

Type species, by or1g1nal des1gnat10n is Mzcrorettculatzspomes urkuticus D eak, 1964
p. 78. . .

thasztspomes urkuticus (Dea k 1964) Dea k &Combaz 1967

Pl U1, fig. 10

1964. Mzcroreuculat:spomes urcuticus D e ak, p. 106, pl. 2, figs 14, 15,

1967 Vadaszisporites urkuticus (Dea k) D eak&Combaz, p.79, pll, fig.13.

T y pe. Holotype is the specxmen flgured by Deak (1964, p. 106, pl. 2, figs 14, 15). -
.. Occurrence The species is qulte frequent in the investigated section; found in
- samples 434, 435, 446 447, .

: Vadasztsporttes gregussz Ju h asz, 1975

PL 111, fig. 7

1975 Vadaszisporites gregusst J uhasz p 27, pl2, figs 3, 4.

T y p e. Holotype is the specnmen figured by Ju h a s z (1975, p. 27 pl.-2, flg 3, 4). ‘
“Remarks. The species is well delineated morphologlcally through its convex

“sides, wide lumena and relatively thick miuri. o

Occurrence. A single specimén was found in sample 447,

Antetirma POLLENITES Potonie

Turma PLICATES Naumova emend. Potonie
‘Subturma PHYCHOTRIPORINES N a u mova '
. Genus TRICOLPOROIDIITES Pacltova, 1971 N

Type spemes, by orxgmal des1gnat10n is’ Trzcolporotdttes bohemicus P acltova, 1971,
p- 115 . _ .

T ncolporotdttes sp.
PLII, fig. 11

Description. Trlcolpor01d pollen grams with roundly elongated form of the equa-
torial outline. Length. of the polar axis — 21-23 4 and of the equatorial axis 15-16 p. Rela-
tively narrow colpi reachmg to the poles. Fine pore- -like apertures can be observed near
the equatorial region; exine — chagrenate.

.- Remarks. In its morphology the Bulgarian material stands quite closely to the
specimens: described by P ac Ttova (1971, p. 117, pl. 9, figs 5-9, 17) as Trzcolporozdttes'
subtilis P'acltova, 1971. The considerably . larger size ,of the Bulgarian pollen grains
renders difficult the accurate identification. :

Occurrence. Only two specimens were found in sample 434.

s
S
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- Stratigraphic evaluation and correlation of the established assemblage-

- The established assemblage comprises continental and marine elements and this is directly
linked with their stratigraphic range and abxlmes for correlation. For this reason they must
be considered separately. '

The comparison of the spore- pollen content of our assemblagc w1th already knOWn
assemblages in Europe and North America shows that greater part of the spore species have -
‘wider stratigraphic range. They are already known from the Wealden in Belgium and Ger-
many (Delcourt&Sprumont, 1955, D6 ring, 1965), the Aptian and Albian
in Slovakia (C o r n a, 1968, 1970), Hungary Ju ha s z, 1983 Deak, 1962, 1964, 1965),
Eng_land (Kemp, 1970)and1nCanada (Norris, 1967; Brxdeaux&McIntlre,
1975). From all already known microfloras with the same age they stand closer to the spore-
‘pollen complex, found in the Upper Albian and Lower Cenomanian’in the district of Sainton-
ge, Western France (D-eak & Com b a z 1967). This similarity manifests itself in the

" following common species: Vadaszisporites urkuttcus (Deak, 1969) Deak&Combaz

1967; Costatoperforosporites  fistulosus D e a k, -1962; Convermcos:sporztes gemculata
Deak & Comba z 1967; Appéndicisporites fucosus Vavdrova, 1964 (=App. cf
stylosus (Trierg)Deak, 1963). The established single specimens of tricolporoid pollen
grams, referred to the genus Tncolporozdttes Pacltova, 1971 make possible the compa-
rison between our assemblage and the Upper and Middle Cenomanian pollen assemblages,
described in the Bohemian massif (P acltova, 1971) and in Hungary (J u h a sz, 1983).

The already defined dmoflagellate species are quite characteristic and indicate Lifo-
sphaeridium siphoniphorum Zone in the investigated section. This zone could be easily tra-
ced through all North-Western Europe (Foucher, 1981) as well as in certain sections in.
North ‘America YD avey, 1969, 1976). According to Fouc her’s conclusnoxrs (1981)
the species 0v01,d1mum verrucosum and Batiacasphaera lorulosa found in our section charac«
terize the lower parts of this biozone. g ; >

The assemblage correlates also with the Ascodinium parvum Zone, recogmzed by Nor-
vick(inNorvickd& Burger, 1976) for the Cenomanian on Bathurst Island, North
Australia. Common species are: thosphaertdzum ‘siphoddiphorum, Gonyaulacysta cassidata,
Psaligonyaulax deflandrei, Palaeohystrichophora infusorioides, Chlamydophorella ambigua
(= Chlamydophorella nvei). Xiphophoridium alatum. : N
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