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Abstract 

In this paper the dispersed spores obtained from the Middle Cretaceous sediments of Transda-
nubia are assembled in a botanical system. The highest number of species was found in the order 
Schizaeales and in the families Cleicheniaceae and Lycopodiaceae. Fewer species represent the fa-
milies Matoniaceae, Osmundaceae and Selaginellaceae. Only a few bryophyte spores were observed — 
mostly Hepaticopsida. 

The cosmopolitan character of many of the species demonstrates the world-wide uniform distri-
bution of the Early Cretaceous pteridophyte flora. 
Key words: Palynology, Middle Cretaceous, Transdanubian sediments, spore taxonomy, botanical 

relationship. 

Introduction 

In the last decade several papers have been published on the botanical affinity 

of dispersed spores o f the Cretaceous. As a basis o f compar ison fossil in situ sporo-

morphs as well as spores of recent species were used. In this way with the aid o f pal-

ynological data the reconstruction o f the M idd l e Cretaceous flora was possible. 

Botanical affinity, however, can be mostly established only to the family level, 

except those palynological works which are based o n a natural system and consider 

possible an identification to the generic level using analogies with the spores o f recent 

species. 

O n l y the discovery o f addi t ional megafossilia (and o f the spores and pollen they 

contain in situ) can be considered as a real progress in the investigation o f the 100— 

200 mil l ion years o ld flora. 

At present the number o f „incertae sedis" spores and pollen grains is very high 

and the proper botanical place o f the most ancient angiospermous pollen grains is 

nearly totally obscure. 

In this paper the sporomorphs o f the Hungar ian M idd l e Cretaceous sediments 

are placed in a botanical system. 

In Hungary the Cretaceous sediments are found in the Central Transdanubian 

Moun ta ins and in the southern parts o f Transdanubia . Geological monographs on 

t h e re w e r e p u b l i s h e d b y F Ü L Ö P ( 1 9 5 7 , 1964 , 1966 , 1975 ) , s y n t h e t i c e v a l u a t i o n s o f t h e 

l i t h o l o g i c a l f o r m a t i o n s w e r e g i v e n b y CSÁSZÁR ( 1 9 7 6 , 1978 ) a n d CSÁSZÁR a n d H A A S 

( 1979 ) . 



90 M. JUHÁSZ 

Results 

In the following a taxonomic arrangement o f the microspores and miospores o f 

the „Sporophyta " only will be attempted. 

Phy lum: B R Y O P H Y T A 

1. Classis: H e p a t i c o p s i d a 

Genus : T r i p o r o l e i e s (MTCHEDLISHVILI 1960) PLAYFORD 1971 

Triporoleies radiatus (DETT, 1963) PLAYFORD 1971. 

Triporoleies reliculalus (POCOCK 1962) PLAYFORD 1971. 

Triporoleies simplex (COOKSON el DETTMANN 1958) PLAYFORD 1971. 

Genus : A e q u i t r i r a d i t e s (DELC. et SPR. 1955) COOKSON et DETTMANN 1961. 

Aequitriradites spinulosus (COOKSON et DETTMANN 1958) COOKSON et DETTMANN 1961. 

Aequitriradites reliculalus KOTOVA 1968. 

Genus: Couperisporites POCOCK 1962. 

Couperisporiies clacaioides ( DEÁK 1964) JUHÁSZ 1980. 

Genus: Coptospora DETTMANN 1963. 

Coptospora cf. williamsii. 

Coptospora paradoxa DETTMANN 1963. 

2. Classis: A n t h o c e r o p s i d a 

Genus: Foraminisporis W. KR. 1959. 

Foraminisporis dailyi (COOKSON et DETTMANN 1958) DETTMANN 1963. 

Foraminisporis asymmeiricus (COOKSON et DETTMANN 1958) DETTMANN 1963. 

Genus: Phaeocerosporites NAGY 1968. 

Phaeocerosporites purus (DEÁK 1964) JUHÁSZ 1980. 

3. Classis: B r y o p s i d a 

Fami l ia : Sphagnaceae 

Genus: Stereisporites TH. et PF. 1953. 

Stereisporites psilatus (Ross 1949) PF. 1953. 

Stereisporites antiquasporites (WILSON et WEBSTFR 1946) DETTMANN 1963. 

Stereisporites aptiensis (DEÁK 1964) JUHÁSZ 19S0. 

Stereisporites grossus TAKAHASHI 1964. 

Stereisporites europeum (BOLCH. 1953) CORN A 1972. 

Genus : C i n g u t r i l e t e s (PIERCE 1961) DETTMANN 1963. 

Cingulriletes clavus (BALME 1957) DETTMANN 1963. 

Cingutriletes levispeciosus (PF. 1953) JUHÁSZ 1980. 

Subclassis: B r y i d a e 

Genus: Stapl inisporites POCOCK 1962. 

Slaplinisporites caminus (BALME 1957) POCOCK 1962. 

Genus: Coronat ispora DETTMANN 1963. 

Coronalispora valdensis (COUPER 1958) DETTMANN 1963. 

The occurrence o f bryophyte spores in the Hungarian Midd le Cretaceous can be 

summarized as follows (JUHÁSZ, 1980): 

these spores have an inferior role in the different sporomorph-assotiations. First 

o f all S t e r e i s p o r i t e s , S t a p l i n i s p o r i t e s and A e q u i t r i r a d i t e s occur — very 

sporadically and in few exemplars — in the Neocomian sediments. Most o f liver-

wort and hornwort spores are characteristic species o f the Alb ian rocks. They occur 

as locally concentrated in some boreholes as indicators o f coastal swamp vegetation. 
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P h y l u m : P T E R I D O P H Y T A 

I . Classis: L y c o p s i d a 

1. O r d o : Lycopodiales 

Genus: Re t i t r i l e t es (PIERCE 1961) D. K. M. S. 1963. 

Reiiirileies tenuis (BALME 1957) JUHÁSZ 1975. 

Retitriletes auslroclavaticlites (COOKSON 1953) D . K . M . S. 1963. 

Retitriletes clavatoides (COUPER 1958) D . K . M . S. 1963. 

Retitriletes glebulentus (KEMP 1970) JUHÁSZ 1975. 

Retitriletes dentimuratus (BRENNER 1963) JUHÁSZ 1975. 

Genus : V a d a s z i s p o r i t e s (DEÁK el COMBAZ 1967) JUHÁSZ 1975. 

Vadaszisporites urkuticus (DEÁK 1964) DEÁK el COMBAZ 1967. 

Vadaszisporites pseudofoveolatus (DEÁK 1964) DEÁK et COMBAZ 1967. 

Vadaszisporites uniformis (SINGH 1964) JUHÁSZ 1975. 

Vadaszisporites gregussi JUHÁSZ 1975. 

Vadaszisporites minutireticulatus JUHÁSZ 1975. 

Vadaszisporites sacali DEÁK et COMBAZ 1967. 

Genus: Foveospo r i t e s BALME 1957. 

Foveosporites canalis BALME 1957. 

Foveosporites subtriangularis {BRENNER 1963) SCHULZ 1966. 

Genus: Ses t rospor i tes DETTMANN 1963. 

Sestrosporites pseudoalveolatus (COUPER 1958) DETTMANN 1963. 

Genus : C a m a r o z o n o s p o r i t e s (PANTex R . POT. 1956) KLAUS 1960. 

Camarozonosporites cerniidites (.Ross 1949) W . KR. 1959. 

Camarozonosporites insignis NORRIS 1967. 

Camarozonosporites concinnus S. K . SRIVASTAVA 1972. 

Camarozonosporites Hammenii VAN AMEROM 1965 

O f the Lycopodiaceae spores representarts o f the fo\eolate F o v e o s p o r i t e s , 

S e s t r o s p o r i t e s and the slightly reticulate R e t i t r i l e t e s are characteristic species 

mostly o f the Neocomian sediments. V a d a s z i s p o r i t e s and C a m a r o z o n o s p o -

r i t e s species are frequent in A lb ian (JUHÁSZ, 1975). 

2. O r d o : Selaginellales 

Genus: Eehinat ispor is W. KR. 1959. 

Echinatisporis varispinosus (POCOCK 1962) S. K . SRIVASTAVA 1975. 

Eehinatisporis levidensis (Ba lme 1957) S. K . SRIVASTAVA 1972. 

Genus : C e p u l i n a MALJAVKINA 1949 ex SCHULZ 1967. 

Cepulina truncata (COOKSON 1953) SCHULZ 1967. 

Genus : C e r a t o s p o r i t e s COOKSON et DETTMANN 1958. 

Ceratosporites equalis COOKSON et DETTMANN 1958. 

Ceratosporites rarus DÖRING 1965. 

Genus : H e l i o s p o r i t e s (SCHULZ 1962) S. K . SRIVASTAVA 1972. 

Heliosporites kemensis (CHLONOVA 1960) S. K . SRIVASTAVA 1972. 

Genus : D e n s o i s p o r i t e s WEYLAND et KRIEGER 1953. 

Densoisporites microrugulatus BRENNER 1963. 

Densoisporites velatus WEYLAND et KRIEGER 1953. 

These species occur sporadically in Hungar ian M idd le Cretaceous; stratigraphi-

cally they are insignificant. 
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2. Classis: P t e r o p s i d a 

1. Subclassis: O s m u n d i d a e 

O r d o : Osmundales 

Genus: Osmundac id i i e s COUPER 1953. 

Osmundacidiies wellmanii COUPER 1953. 

Osmundacidiies densiornamentata (KUMKO 1961) JUHÁSZ 1979. 

Genus: Bacula t ispor i tes TH. et PF. 1953. 

Baculaiisporiies comaumensis (COOKSON 1953) R . POT. 1956. 

Baculaiisporiies kolpachcvensis (KLIMKO 1961) JUHÁSZ 1979. 

Baculaiisporiies breiibaculaiiis (DÖRING 1965) JUHÁSZ 1979. 

Genus: Conbacu l a i i spor i t es KLAUS 1960. 

Conbaculalisporiies creiaceus DEÁK 1964. 

Genus: Todispor i tes COUPER 1958. 

Todisporiies major COUPER 1958. 

Todisporites minor COUPER 1958. 

A m o n g the spores o f this fern fami ly, T o d i s p o r i t e s , O s m u n d a c i d i t e s , 

B a c u l a t i s p o r i t e s species are frequent a lso in Jurassic. The Conbaculalisporiies 

creiaceus DEÁK is characteristic in M i d d l e A l b i a n o f Hungary . 

2. Subclassis: P o l y p o d i i d e 

1. O r d o : Schizaeales 

1. F am i l i a : Klukiaceae 

Genus: Ischyospor i tes BALME 1957. 

Ischyosporiles eslherae DEÁK 1964. 

Ischyosporites haconicus JUHÁSZ 1979b 

Genus: K luk ispor i tes COUPER 1958. 

Klukisporites scaberis (COOKSON et DETTMANN 1958) DETTMANN 1963. 

Klukisporites lacunus FILATOFF 1975. 

Genus: Foveaspor is (W. KR. 1959b) JUHÁSZ 1979b 

Foveasporisagathoecus (R. POT. 1934) W. KR. 1959b 

Foveasporis budejovicensis (PACLTOVÁ 1961) JUHÁSZ 1979b 

Genus: Fueloepispor i tes JUHÁSZ 1979b 

Fueloepisporites hungarícus JUHÁSZ 1979b 

Fueloepisporites crassus JUHÁSZ 1979b 

Fueloepisporites vokanyensis JUHÁSZ 1979b 

Fueloepisporites foveasolidus (W . KR. 1967) JUHÁSZ 1979b 

Fueloepisporites asolidus (W . KR. 1959b) JUHÁSZ 1979b 

Detai led nomenclatura l and stratigraphical e laborat ion o f Klukiaceaespores 

is publ ished in a n earlier paper (JUHÁSZ, 1979b). K l u k i s p o r i t e s conta ins some 

transit ional species f rom Jurassic, most o f F u e l o e p i s p o r i t e s species lived in the 

N e o c o m i a n ; the two I s c h y o s p o r i t e s species are c o m m o n in A lb i an , F o v e a s p o -

r i s is frequent in Cenoman i a n a nd Upper Cretaceous sediments. 

2. Fam i l i a : Lygodiaceae 

Genus : C o n c a v i s s i m i s p o r i t e s (DELC. et SPR. 1955) DELCOURT, DETTMANN et HUGHES 1963. 

Concavissimisporites gibberulus (BOLCH. 1956) BOLCH. 1968. 

Concavissimisporites verrucosus (DELC. et SPR. 1955) DELCOURT, DETTMANN et HUGHES 1963. 

Concavissimisporties variverrucatus (COUPER 1958) BRENNER 1963 

Concavissimisporites reticulatus (MALJAVKINA 1949) JUHÁSZ 1979. 
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Genus : I m p a r d e c i s p o r a VENKATACHALA, KAR et RAZA 1969. 

Impardecispora apiverrucata (COUPER 1958) VENKATACHALA, KAR et RAZA 1969. 

Impardecispora irioreiiculosa (COOKSON et DETTMANN 1958) VENKATACHALA, KAR et RAZA 1969. 

Impardecispora marylandensis (BRENNER 1963) S. K . SRIVASTAVA 1975. 

Impardecispora minuia (BOLCH. 1961) JUHÁSZ 1979. 

Genus : P i l o s i s p o r i t e s DELCOURT et SPRUMONT 1955. 

Pilosisporiies noiensis COOKSON et DETTMANN 1958. 

Genus : T r i l i t e s (ERDTMAN 1947, COOKSON 1947) ex COUPER 1953. 

Trililes triartgulus KEDVES 1964. 

Trilites knaueri JUHÁSZ 1972. 

Trilites harskutensis JUHÁSZ 1972. 

Genus : P e r e i s p o r i t e s (JUHÁSZ 1972) S. K . SRIVASTAVA 1975. 

Pereisporites minor (JUHÁSZ 1972) S. K . SRIVASTAVA 1975. 

Pereisporites kyrtomiformis (JUHÁSZ 1972) JUHÁSZ 1979. 

Genus : B i k o l i s p o r i t e s (JUHÁSZ 1972) S. K . SRIVASTAVA 1975. 

Bikolisporites toratus (WEYLAND et GREIFELD 1953) S. K . SRIVASTAVA 1975. 

Bikolisporites baconicus (JUHÁSZ 1972) JUHÁSZ 1977С. 

Bikolisporites distalrugulatus (JUHÁSZ 1972) JUHÁSZ 1977С. 

Bikolisporites transdanubicus (JUHÁSZ 1972) JUHÁSZ 1977C. 

Genus : A c r i t o s p o r i t e s (OBONIZKAJA 1964) JUHÁSZ 1979b 

Acritosporites sibiricus (BOLCH. 1961) OBONIZKAJA 1964. 

Acritosporites kyrtomus JUHÁSZ 1979b. 

Acritosporites transdanubicus JUHÁSZ 1979b. 

Acritosporites triangularis (DEÁK 1964) JUHÁSZ 1979b. 

Acritosporites sibiricus (BOLCH. 1961) OBONIZKAJA 1964 forma minor JUHÁSZ 1979b. 

Acritosporites rasellus (ALEKSANDROVA 1962) JUHÁSZ 1979b. 

Acritosporites excavatus (BRENNER 1963) JUHÁSZ 1979b. 

T h e a b o v e - m e n t i o n e d Lygodiaceae spec ies a n d t h e i r n o m e n c l a t u r e a r e d iscus-

sed i n s eve r a l p a p e r s : BOLCHOVIT INA ( 1 9 6 8 ) , VENKATACHALA , K A R a n d R A Z A ( 1 9 6 9 ) , 

M A R K O V A ( 1 9 6 6 ) , JUHÁSZ ( 1 9 7 2 , 1977c , 1 9 7 9 b ) , S . K . SRIVASTAVA ( 1975 ) . 

I n t h e E a r l y N e o c o m i a n first P i l o s i s p o r i t e s a n d C o n c a v i s s i m i s p o r i t e s 

spec ies a p p e a r e d , in B a r r e m i a n t h e s p o r e s o f T r i l i t e s a n d B i k o l i s p o r i t e s . I n 

M i d d l e A l b i a n t h e I m p a r d e c i s p o r a , w h i l e i n U p p e r A l b i a n - L o w e r C e n o m a n i a n 

t h e A c r i t o s p o r i t e s a r e f r e q u e n t . 

3 . — 4 . F a m i l i a : A c r o s t i c h o p t e r i d a c e a e — M o h r i a c e a e 

Genus : C i c a t r i c o s i s p o r i t e s R . Рот . et GELL. 1933. 

Cicatricosisporites venustus DEÁK 1964. 

С. minutaestriatus (BOLCH. 1961) Р о с о с к 1965. 

Cicatricosisporites augustus C . SINGH 1971. 

C. proxiradiatus KEMP 1970. 

C . minor (BOLCH. 1961) Р о с о с к 1965. 

С. mediostriatus (BOLCH. 1961) РОСОСК 1965. 

С . coconinoensis AGASIE 1969. 

С . pacificus (BOLCH. 1961) JUHÁSZ 1977C. 

С. potomacensis BRENNER 1963. 

C . baconicus DEÁK 1964. 

С . pseudotripartitus (BOLCH. 1961) DETTMANN 1963. 

C . hughesi DETTMANN 1963. 

Genus : N o d o s i s p o r i t e s DEÁK 1964. 

Nodosisporites verrucosus DEÁK 1964. 

Nodosisporites costatus DEÁK 1964. 
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5. Famil ia: Anemiaceae 

Genus: P l i c a i e l l a MAUAVKINA 1949. 

Plicaiella trichacantha M A U . 1949. 

Genus : A p p e n d i c i s p o r i t e s WEYLAND ei KRIEGER 1953. 

Appendicisporites bifurcatus C . SINGH 1964. 

App. crimensis (BOLCH. 1961) Р о с о с к 1965. 

App. pseudomacrorhyzus (BOLCH. 1961) JUHÁSZ 1979. 

App. potomacensis BRENNER 1963. 

App. tricornitatus WEYLAND et KRIEGER 1953. 

App. iricuspidaius WEYLAND et GREIFELD 1953. 

App. slylosus (THG. 1949) DEÁK 1964. 

App. erdtmani Ро со ск 1965. 

App. dentimarginatus BRENNER 1963. 

App. unicus (MARKOVA 1961) C . SINGH 1964 

Appendicisporites concentricus KEMP 1970. 

App. eristatus (MARKOVA 1961) JUHÁSZ 1979. 

Genus: Co s t a t o pe r f o r o s po r i t e s DEÁK 1962. 

Costatoperforosporites fistulosus DEÁK 1962. 

Costatoperforosporites triangulatus DEÁK 1962. 

Costatoperforosporites foveolatus DEÁK 1962. 

REED (1947) placed into this family the fossil P r o t o r n i t h o p t e r i s a n d the recent 

O r n i t h o p t e r i s , H e m i a n e m i a and A n e m i a species. In the palynological litera-

ture opinions differ on the question of priority between P l i c a t e l l a MAU. and Ap-

p e n d i c i s p o r i t e s WEYLAND et KRIEGER. The a u t h o r chares the o p i n i o n o f those w h o 

accept the validity of both genera. So the triangular, on the corners strongly thicke-

ned forms without appendages are placed in P l i c a t e l l a , while those with appenda-

ges in the A p p c n d i c i s p o r i t c s formgenera. 

6. Famil ia: Schizaeaceae 

Genus: C o r n i c u l a t i s p o r i t e s KUVAEVA 1972. 

Corniculatisporites virgatus (DEÁK 1963) KUVAEVA 1972. 

Corniculatisporites alekhinti (BOLCH. 1953) KUVAEVA 1972. 

Corniculatisporites tudariensis KUVAEVA 1972. 

Corniculatisporites magniobbatus (BOLCH. 1953) KUVAEVA 1972. 

Corniculatisporites bolchovitinae KUVAEVA 1972. 

Corniculatisporites auritus (SINGH 1971) JUHÁSZ 1977b. 

Corniculatisporites nemanicensis (PACLTOVÁ 1961) JUHÁSZ 1977b. 

Genus: Cicatricososporites (ТН. et PF. 1953) W. KR. 1959. 
Cicatricososporitesphaseolus (DELC. et SPR. 1955) W . KR . 1959. 

Genus: Verrucatosporites (ТН. et PF. 1953) W. KR. 1959. 
Verrucatosporites contractus (BOLCH. 1953) W . KR. 1959. 

Genus: Microfoveolatosporis (W. KR. 1959) R. РОТ. 1966. 
Microfoveolatosporis baconicus JUHÁSZ 1977b. 

Microfoveolatosporis surensis JUHÁSZ 1977b. 

Microfoveolatosporisgallicus (DEÁK et COMBAZ 1967) JUHÁSZ 1977b. 

Microfoveolatosporis császári JUHÁSZ 1977b. 

I n the system o f REED (1947) wh i ch in the case o f Schizaeales is a d o p t e d here, 

the recent schizaeoid species with monolete spores ( S c h i z a e a , M i c r o s c h i z a e a , 

A c t i n o s t a c h y s ) were placed into the family Schizaeaceae sensu stricto. The spores 

in these recent genera have striate, verrucate-tuberculate, foveolate-microfoveolate 

ornamentation. Their fossil equivalents were discovered among the spores of the 

Albian sediments. 
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2. Ordo: Filicales 

The Middle Cretaceous fern-spores show botanical relationship with the follow-

ing families: Gleicheniaceae, Matoniaceae, Hymenophyllaceae, Dicksoniaceae 

-Cyatheaceae. 

1. Famil ia: Gleicheniaceae 

Genus: G l e i c hen i i d i l e s (Ross 1949) BOLCHOVITINA 1966. 

Gleicheniidites senonicus (Ross 1949) BOLCH. 1968. 

Gleicheniidiles umbonatus BOLCH. 1953) BOLCH. 1968. 

Gleicheniidiles radiatus (BOLCH. 1953) BOLCH. 1968 

Gleicheniidiles rasilis (BOLCH. 1953) BOLCH. 1968. 

Gleicheniidiles coniposilus (BOLCH. 1953) DEÁK 1964. 

Gleicheniidiles laelus (BOLCH. 1953) BOLCH. 1968. 

Gleicheniidiles carinatus (BOLCH. 1953) BOLCH. 1968. 

Gleicheniidiles saparicus JUHÁSZ 1977a. 

Genus: P l i c i fe ra BOLCHOVITINA 1966. 

Plicifera decora (CHLONOVA 1960) BOLCH. 1968. 

Plicifera delicala (BOLCH. 1953) BOLCH. 1966. 

Genus: O r n a m e n i i f e r a BOLCHOVITINA 1966. 

Ornamemifera luberciilala (GRIGORJEVA 1961) BOLCH. 1968. 

Ornameniifera granúlala (GRIGORJEVA 1961) BOLCH. 1968. 

Ornameniifera peregrina (BOLCH. 1953) BOLCH. 1968. 

Genus: C l a v i f e r a BOLCHOVITINA 1966. 

Clavifera nigra (BOLCH. 1953) JUHÁSZ 1977a. 

Clavifera triplex (BOLCH. 1953) BOLCH. 1966, 

Clavifera rudis BOLCH. 1968. 

Clavifera tuberosa BOLCH. 1968. 

The systematics of the fossil trilete, tricrassate Gleicheniaceae was first discus-

sed by KRUTZSCH (1959) who established six subformgenera inside Gleicheniidiles. 

BOLCHOVITINA (1966, 1968) compared the recent Gleicheniaceae spores with 

the Cretaceous „gleicheni id" forms and establishing four new formgenera proved the 

relationship, too. The author followed her system in the investigation of the Hungarian 

Middle Cretaceous Gleicheniaceae (JUHÁSZ, 1977a). 

2. Famíl ia: Matoniaceae 

Genus : M a t o n i s p o r i l e s (COUPER 1958) DETTMAN 1963 

Matonisporiles major DEÁK 1964. 

Matonisporiles simplex DEÁK 1964. 

Matonisporiles minor DEÁK 1964. 

Matonisporiles weylandi (DÖRING 1965) JUHÁSZ 1979a. 

Genus: Ph l ebop te r i spo r i t e s JUHÁSZ 1979a. 

Phlebopterisporites hungaricus JUHÁSZ 1979a. 

Phlebopterisporites harskutensis JUHÁSZ 1979a. 

Phlebopterisporites equiexinus (COUPER 1958) JUHÁSZ 1979a. 

Phlebopterisporites gtobosus (KIMYAI 1966) JUHÁSZ 1979a. 

Genus: Phane roso r i s po r i t e s JUHÁSZ 1979a. 

Phanerosorisporites surensis JUHÁSZ 1979a. 

Phanerosorisporites pedinataeformis (DETTMANN 1963) JUHÁSZ 1979a. 

Genus: T r i l o bospo r i t e s PANT ex POT. 1956. 

Trilobosporites goczani JUHÁSZ 1979a. 
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The family Matoniaceae, recently having only 3 species, was a significant ele-

ment of the Early Cretaceous flora, especially in marshy areas under humid and hot 

climate (JUHÁSZ 1979a). 

3.—5. Fami l ia : Cyatheaceae-Dicksoniaceae-Hymenophyllaceae 

Genus: Cyathidites COUPER 1953. 

Cyathidites australis COUPER 1953. 

Cyathidites minor COUPER 1953. 

Cyathidites rarus (BOLCH. 1953) DEÁK 1964. 

Genus: Dictyophyll idites COUPER 1958. 

Dictyophyllidites harrisii COUPER 1958. 

The system and botanical relationship of the laevigate trilete spores is unsolved. 

On ly a few forms can be located into the taxonomical system. 

3. Classis: S p h e n o p s i d a 

Genus: Calamospora SCHOPF 1944. 

Calamospora mesozoica COUPER 1958. 

Sporae Incertae Sedis 

Genus : D e l t o i d o s p o r a MINER (1935) R . РОТ. 1956. 

Deltoidospora diaphana (WILSON et WEBSTER 1946) JUHÁSZ 1979. 

Deltoidospora ordinata (BRELIE 1964) JUHÁSZ 1979. 

Deltoidospora juncta (KARA-MURZA 1954) C . SINGH 1964. 

Genus: Undulatisporites PFLUG 1953. 

Undulatisporites pannuceus (BRENNER 1963) C . SINGH 1971. 

Undulatisporites undulapolus BRENNER 1963. 

Undulatisporites sculpturoides PF. 1953. 

Genus: Obtusisporis (W. KR. 1959)Рососк 1970. 

Obtusisporis jurienensis (BALME 1957) JUHÁSZ 1979. 

Obtusisporis mesozoicus Koset Scsics 1964. 

Genus: Varirugosisporites DÖRING 1965. 

Varirugosisporites lentiformis DÖRING 1965. 

Varirugosisporitesproxigranulatus (BRENNER 1963) JUHÁSZ 1979. 

Varirugosisporites pseudogibberulus (BOLCH. 1961) JUHÁSZ 1979. 

Varirugosisporites verrucosus (DEÁK 1964) JUHÁSZ 1979. 

Genus: Gemmatriletes VAN DER HAMMEN 1954. 

Gemmatriletes irregularis (BRENNER 1963) JUHÁSZ 1979. 

Genus : L e p t o l e p i d i t e s (COUPER 1953)NORRIS 1969. 

Leptolepidites verrucatus COUPER 1958. 

Leptolepidites psarorus NORRIS 1969. 

Genus: Rubinel la MAUAVKINA 1953. 

Rubinella major (COUPER 1958) NORRIS 1969. 

Genus: Clavatisporites KDS et Scics 1964. 

Clavatisporites rotundiformis (KRASNOVA 1961) JUHÁSZ 1979. 

Genus: Rotverrusporites DÖRING 1965. 

Rotverrusporites brevilaesuratus ( Р о с о с к 1962) DÖRING 1965. 

Genus: Duplexisporites DEÁK 1962. 

Duplexisporites generalis DEÁK 1962. 

Genus: Vinculisporites DEÁK 1964. 

Vinculisporites flexus DEÁK 1964. 

Genus: Distaltriangulisporites C. SINGH 1971. 

Distaltriangulisporites perplexus (C . SINGH 1964) C. SINGH 1971. 
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Genus: Asbeckiasporites VON BRELIE 1964. 

Asbeckiasporites wirthii BRELIE 1964. 

Genus : A n t u l s p o r i t e s ARCHANGELSKY et GAMERRO 1966. 

Antulsporites distaverrucosus (BRENNER 1963) ARCHANGELSKY et GAMERRO 1966. 

Genus: Trubasporites VAVRDOVA 1964. 

Trubasporites foveolatus (COUPER 1958) VAVRDOVA 1964. 

Genus: Collarisporites DEAK 1964. 

CoUarisporites fuscus DEAK 1964. 

Genus : L a e v i g a t o s p o r i t e s (IBRAHIM 1933) R . РОТ. et KREMP 1954. 

Laevigatosporites ovatus WILSON et WEBSTER 1946. 

Conclusions 

The above taxonomical list shows the presumable botanical relationship of the 

spores discovered and identified in the Transdanubian Middle Cretaceous sediments. 

It gives a qualitative picture about the plant groups which lived on the lands bor-

dering the assemblages. It can be established: 

1) In the Middle Cretaceous the spores o f ferns show higher number of species 

than o f pollen gymnosperms and angiosperms; 

2) the most variable and rich in species in the order Schizaeales, which domi-

nated at this time on the whole hemisphere; 

3) inside the order Schizaeales a sequence of evolution can be observed: the 

most ancient is the family Klukiaceae, the Anewiaceae culminated typically in Lower 

Cretaceous, the most longevous is the Mohriaceae-Acrostichopteridaceae (its spores 

are frequent in Tertiary, too) the youngest is the Schizaeaceae with monolete spores 

evolved in the A lb ian ; 

4) the Gleicheniaceae and Matoniaceae are very important components of the 

Middle Cretaceous. The family Gleicheniaceae occurs all-over the world, on some 

places (Russian Platform, Crimea) it is dominating in the Aptian and Albian. The 

family Matoniaceae is more bound to given environmental-climatic conditions and 

so is a locally accumulating component; 

5) besides Filicales the representatives o f Lycopodiaceae are significant. In the 

Transdanubian assemblages Retitriletes and Foveosporites in the Neocomian, Va-

daszisporites and Camarozonosporites species in the Albian are frequent; 

6) although laevigate spores are frequent, due to their unsolved botanical affinities 

no opinion can be formed about the role of families Cyatheaceae, Dicksoniaceae, 

Hymenophyllaceae and Cheiropleuriaceae in the Cretaceous — at present they are 

significant in the tropical fern-flora; 

7) the Bryophyta spores are insignificant in the Hungarian Early Cretaceous; 

the spores of the Hepaticopsida occur in greater number; 

8) among the studied Bryophyta and Pteridophyta spores relatively few are 

endemic, the majority of the spores occur in the North American, Asian, some of 

them in the Australian Early Cretaceous sediments, too. That leads us to believe that 

before the explosion-like radiation of the angiosperms in the Upper Cretaceous, in 

the Lower and Middle Cretaceous a more or less homogenous flora with many cos-

mopolitan species on the land; 

9) from the recent Pteridophyta families the Gleicheniaceae, Matoniaceae, 

Anemiaceae, Schizaeaceae and even the majority o f Lycopodiaceae live on tropical-

subtropical areas, the number of species is notvery high, the ecological limitsare some-
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times narrow. Their occurrence in the Cretaceous all over the world suggests that 

the representatives of these families in those times had a great ecologicaHind they 

showed much higher adaptability than the recent species do. 
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