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Introduction 

The marl layers o f Mte. Bolca has become renowned owing to its faunal remain-

ders in an excellent state. O n the basis o f literary data, however, the opin ions con-

cerning its geological age are different. 

O n the comparat ive stratigraphical table o f the spore-pollen types known from 

the locality types o f the Paris basin, as well from the major European localities 

o f the lower palaegenic age. the upper level o f the Cuisian sub-stage is taking place 

with the data of the locality type (KEDVES. 1967). O n the basis o f the classic data 

o f the upper level o f the sub-stage Sparnacian, and o f the data, from Cuise mentioned 

above, more layers in Hungary from the lower Eocene (Ha l imba . Iszkaszentgxorgy) 

belong probably to the lower level o f the Cuisian sub-stage. 

It is generally known that in the upper Cretaceous and Palaeogene periods 

the living world o f Hungary was in a close connection with the Mediterranean 

region. It is, therefore, very considerable from the point o f view o f the pollen strati-

graphy of the lower Eocene layers in Hungary, as well, to know the composi t ion 

o f the sporomorhae in the layers o f Mte. Bolca. 

Abou t the sporomorphae of the Mediterranean Palaeogene sediments we have 

got so long but a few data. It is an open question so far, in which degree the pollen-

stratigraphic regularities, recorded in Central, Western and Eastern Europe till 

now, are valid for this area. Thus the palaeogene pollen-stratigraphy o f Europe, 

resp. its connections o f general validity can be promoted with knowledge o f these 

data. 

Materials and Methods 

The matter of our investigations has been made available for us by TIBOR KECSKEMETI who 

collected it with ENDRE DUDICH, JR. and GABOR KOPEK together. We wish to express our thanks 

in this way, as well, for their k ind help. 

The preparation of the rock samples took place with a treatement with HC I and fluorhydrogen. 

O u r preparations are relatively poor in spores and pollen grains; on the other hand, in remains 

o f Hystrichosphaeridae they are extremely rich. For obta in ing a sporomorpha ensemble that was 

suitable to be compared we had to investigate 55 preparations. 
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Problems of terminology 

The t axonomy and the science o f terminology o f the spo romorhae o f the lower 

Tertiary period have been advanc ing with rapid strides in recent t imes, a l t hough 

we are still far f rom a general unitary science o f terms. The great n umbe r o f papers 

publ ished o f late years have resulted in a lot o f synonyms, as well. 

Below we shall exclusively treat o f some quest ions in connect ion with ou r da ta , 

in accordance with the degree o f their impor tance . 

1. In the Hungar i an special literature a pol len type Restionaceae, that is very 

impor t an t from pa laeobotan ica l po int o f view, was described by the n ame Mono-

poropolleniies hungaricus KDS. 1965. (Plate IV , 4—6) . The fossil pol len grains o f 

the type Rest ionaceae were classified by KRUTZSCH (1961) into genus MUfordia 

ERDTMAN 1960, and the InaperturopoUenites incertus PF. & TH . 1953 subfsp. foveo-

laius PF. & TH . 1953 publ ished by THOMSON & PFLUG (1953), were pub l ished by 

h im by the n ame Milfordia incerla (TH. & PF. 1953) W . KR 1961. O n the other 

hand . ERDTMAN'S (1960) genus diagnosis is: "Gene r i c d iagnosis (genotype MUfordia 

Jiypolaenoides): Pollen grains monoco lpa te . Co l pus with slightly jagged marg in . 

Exine psilate, its outer layer (sexine) provided with smal l , densely spaced circular 

pits (scrobicul i ) . " A l t h ough there can be f ound doubt less a great similarity between 

the structures o f Milfordia liypolaenoides ERDTMAN I960 and Monporopolleniies 

hungaricus KDS . 1965 exine, nevertheless, they canno t belong to an identical genus 

as genus MUfordia Erdtman I960 is con ta in ing monoco lpa te forms , the ment ioned 

pol len grains o f the type Restionaceae. however, monopo r a t e ones. The use o f genus 

MUfordia ERDTMAN 1960 is reflected also by ROCHE'S work (1968) where the terms 

Milfordia incerta KRUTZSCH 1960 and MUfordia hungarica (KEDVES. 1965)" W . 

KRUTZSCH (manuscr ip t ) are used. After W . KRUTZSCH'S personal i n fo rma t i on he 

wrote: 

MUfordia incerta (PF. & TH. 1953) W . KR. 1961 is synonymous w i th : 

¡naperturopollenites incertus foveolatus PF. & TH. 1953, 

Milfordia hypolaenoides ERDTMAN 1960. and MUfordia hungarica (KEDVES, 1965) 

W . KRUTZSCH (manuscr ip t ) w i th : 

/napeturopollenites incertus PF. & TH. 1953 subfsp. fossidatus PF. & TH. 1953, 

MonoporopoUenites hungaricus KEDVES 1965, 

Monulcopollenites confossus. STOWER. ELSIK & FAIRCHILD. 1966 (recte: Monul-

cipollenites confossus FAIRCHILD 1966 — in STONVER, ELSIK & FAIRCHILD 1966). 

Plate l 

1—3. — Polypodiaceoisporites fsp., Pieridaceae, Pteris: prep . 0 — 3 3 — 4 6 , 4,8/104,7. 

4 — 6 . — Sabalpotleniles fsp.. Palmae. cf. Sahal: prep. 0 — 3 3 — 4 0 , 6.3 105,8. 

7 — 9 . — Sabalpolleniies areola!its ( R . POT. 1934b) R . POT. 1958. Palmae. cf. Trachvcarpus: prep . 

0 — 3 3 — 3 9 , 16,2/108.8. 

1 0 — 1 2 , — C f . Pseudoplicapollis fsp . , : prep. 0 — 3 3 — 4 5 , 6,1/107,5. 

1 3 — 1 5 . — Basopollis f sp . , : prep. 0 — 3 3 — 4 0 , 15,0/109,8. 

1 6 — 1 8 . — Cf. Basopollis fsp. : prep. 0 — 3 3 — 4 1 , 21,9/105,2. 

1 9 — 2 1 . — Basopollis f sp . . : prep. 0 — 3 3 — 5 4 . 12,6/103,5. 

2 2 — 2 4 , — Basopollis f sp . . : prep. 0 — 3 3 — 5 3 , 13,0/107,1. 

25—27 . — Interpollis supptingensis (PF. 1953a) W . KR . 1961; prep . 0 — 3 3 — 5 3 , 19,1/112,2. 

2 8 — 3 0 . — Interpollis microsupplingeiisis W . KR . 1961: prep. 0 — 3 3 — 4 8 , 15,1/111,8. 

3 1 — 3 3 . — C f . Pompeckjoidaepollenites fsp . ; prep. 0 — 3 3 — 3 8 , 13,5/114,6. 
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As for the pollen grains o f Gramineae type the genus Graminidites COOKSON 

1947. and for the monopo r a t e forms o f reticulate sculpture genus THIERGART (1937) 

Sparganiaceaepollenites are accepted. MEYER'S (1956) Monoporopollenites genus 

is inval id . O n the other hand , genus Milfordia ERDTMAN I960 is to be reserved to the 

monoco lpa te forms, so m u c h more because we don ' t know , so far. any pub l i ca t ion 

concern ing a repeated investigation o f the or ig ina l slides a n d an emenda t i on o f the 

diagnosis. Thus the genus ELSIK 1968. that is val id for the pollen grains o f the "Res-

tionaceae type" is as fol lows Fgen. : Restioniidites ELSIK 1968. Type Species: Restioni-

idiies hungaricus (KEDVES, 1965) ELSIK (1968). 

2. The so-called Longaxones pol len grains are extremely prob lemat ica l f r om 

the point o f view o f a t axonom ic and botanical affinity and f rom the nomenc la tu re , 

as well. A considerable part o f the names app l ied in the present work must be con-

sidered. therefore, to be o f provisory character. The extremely great lot o f form-spe-

cies described so far is expecting to be systematized. That , however, c anno t be a 

topic o f this paper o f ours. 

3. In exceptional cases, we use also taxons not publ ished in detai ls, as yet. 

These names are dist inguished by asterisks. 

Results 

1. Pteridophyte spores have occurred but in a m i n i m a l a m o u n t (Polypodiaceoi-

sporiies fsp.. Pteridaceae, Pieris — Plate I , 1—3). 

2. Gymnospermatophyte pol len grains cou ld not be observed. 

3. F rom the point o f view o f the geological age. the presence of representatives 

o f the Normapolles s temma is particularly impo r t an t (Cf . Psettdoplicapollis fsp. — 

Plate I , 10—12; Basopollis fsp. , — Plate I. 13—15; Basopollis fsp.2 — Plate I. 19—24; 

Cf . Basopol l is fsp. — Plate I , 16—18: Inlerpollis supplingensis (Pf . 1953a) W . KR . 

1961 _ Plate I . 25—67 ; Inlerpollis microsupplingensis W . KR . 1961— Plate I , 

28—30 ; cf. Pompeckjoidaepolleniles fsp. — Plate I. 31—33 : Plicapollis pseiido-

excelsus (W . KR . 1958) W . KR . 1961 subfsp. luteticus KDS. 1968 — Plate I I . 4 — 6 ; 

Plicapollis pseudoexcelsus (W . KR . 1958) W . KR . 1961 subfsp. minor P f . 1953a — 

Plate I I . 7—9 . A lso a new genus that is interesting in view o f its m o r p h o l o g y has 

Plate II 

1—3 . — Plicapollis pseudoexcelsus ( W . KR . 1958) W . K R . 1961 sub f sp . turgidus PF. 1953a : p r e p . 

0 — 3 3 — 3 9 , 20,8/116,8. 

4 _ 6 . — * Plicapollis pseudoexcelsus ( W . K R . 1958) W . K R . 1961 s ub f s p . luteticus KDS . 1968; 

p rep . 0 — 3 3 — 4 8 , 11,9/106.7. 

7 _ 9 . — Plicapollis pseudoexcelsus ( W . KR . 1958) W . K R . 1961 sub f sp . minor PF. 1953a : p rep . 

0 — 3 3 — 1 9 , 16.5/110.9. 

1 0 — 1 3 , — Normapolles fgen. et fsp. i n d c t . ; prep . 0 — 3 3 ^ t 5 . 21 ,4/104,3 . 

1 4 — 1 6 . — Triporopollenites fsp. . c f . Betulaceae; p rep . 0 — 3 3 — 4 0 , 16,3/110,8. 

17—19 . — SubtriporopoHenites constans PF. 1953a subs fp . constans. Juglandaceae. c f . Carya: prep-

0 — 3 3 — 4 0 . 10,0/110.6. 

2 0 — 2 2 . — SubtriporopoHenites antilatus Т н . et PF. 1953 s ub f s p . nanus T h . et Pf . 1953. Juglandaceae, 

cf. Carya. p rep . 0 — 3 3 — 4 1 , 20,3/111,5. 

2 3 — 2 5 . — SubtriporopoHenites cf . antilatus Тн. et PF. 1953 sub f sp . nanus Т Н . et PF. 1953, Juglanda-

ceae. cf . Carya: prep . 0 — 3 3 — 2 0 , 17,1/111,3. 

2 6 — 2 7 . — SubtriporopoHenites anulatus ТН . et PF. 1953 s ub f s p . nanus Т Н . et PF. 1953, Juglandaceae. 

cf. Carya, prep . 0 - 3 3 — 4 3 , 11,5/109,1. 

2 8 — 3 0 . — SubtriporopoHenites fsp. , c f . Juglandaceae, Carya; p rep . 0 — 3 3 — 4 2 , 6 ,0 /105 .9 . 

3 1 — 3 3 . — SubtriporopoHenites magnoporatus ( ТН . et PF. 1953) W . K R . 1961, cf . Juglandaceae. 

Carya. p rep . 0 - 3 3 - 4 2 , 8,9/107,9. 
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been found (Plate I I , 10—13) occuring. however, only in one spec imen: its descrip-

t ion will therefore be possible only after gett ing new data . 

A lso the species o f genus Subtriporopollenites occurr ing in a great quan t i t y 

are impor tan t f rom this point o f view (Subtriporopollenites constans PF. 1953a 

subfsp. constans — Plate I I , 17—19. Juglandaceae cf. Carya: Subtriporopollenites 

anulatus ТН. & PF. 1953 subfsp. nanus Th. & PF. 1953. Juglanelaceae. cf. Carva 

Plate I I . 20—22, 26. 27; Subtriporopollenites cf. anulatus ТН. & PF. 1953 subfsp. 

nanus ТН. & PF. 1953. Juglandaceae. cf. Carya — Plate I I . 23—25 ; Subtriporopolle-

nites magnoporatus (ТН. & PF. 1953) W . KR . 1961. cf. Juglandaceae. Carya — Plate 

I I . 31—33 ; Subtriporopollenites facilis (BOTSCHARNIKOVA I960) KDS. 1968. cf. Jug-

laiulaceae — Plate I I I , 1—3 ; Subtriporopollenites fsp., cf. JuglanJaceae. Carya — 

Plata I I , 28—30) , further on the Boehlensipollis fsp. (Plate I I I . 28—30) . the Gallopollis 

minimus GRUAS—CAVAGNETTO 1967 sub fsp . concaviformis G R U A S — C A V A G N E T T O 

(Plate IV , 1—3), Tricolporopollenites parmularius ( R . Рот. 1934) W . KR . 1960 (Plate 

IV . 7—9) , Tetracolporopollenites halimbaense KDS . 1961. Sapotaceac ( Plate V I . 19 21 

Tetracolporopollenites ellipsus KDS. 1965. Sapotaceae (Plate V I , 22—27) , Tetracol-

poropollenites ellipsus KDS. 1965. Sapotaceae (Plate VI . 22—67) , Tetracolporopolleni-

tes hungaricus KDS. 1965, Sapotaceae (Plate V I , 28—33) . 

Types occurr ing first o f all in palaeogene sediments are: Plicatopollis f s p . , _ 4 , 

Juglandaceae (Plate I I I , 4—15) , Compositoipollenites rhizophorus ( R . Рот . 1934) 

R . POT. 1960 subfsp. rhizophorus. lcacinaceae (Plate I I I , 22—24) , Pentapollenites 

regulatius W . KR . 1962 subfsp. concavus W . KR . 1962 (Plate I I I , 39—41, cf. 34—38) , 

Restioniidites hungaricus (KEDVES 1965) ELSIK 1968, Restionaceae ( P l a t e I V . 4 — 6 ) . 

S/wwwwor/jAoj« types occurr ing generally in Tertiary sediments are: Polvpodiaceoi-

spoiites fsp., Pteridaceae, Pteris (Plate I , I—3 ) . Sabalpollenites areolatus ( R . Рот . 

1934) R . POT. 1958, Palmae cf. Trachycarpus (Plate I. 7—9) , Sabalpollenites fsp., 

Pa'.mae, cf. Sabal (Plate I . 4—6) , Cf . Platycaryapollenites f s p . , _ 2 , Juglandaceae. 

Plat у carya (Plate I I I . 16—21), Tricolporopollenites megaexactus ( R . Рот . 1931) 

Тн. & P.\ 1953, Cyrillaceae. Clethraceae v. Theaceae (Plate IV, 10—12) , Tricolporo-

pollenites cingulum(R. POT. 1934) TH. & PF. 1953, subfsp. oviformis ( R . РОТ. 1931a) 

Тн . & PF. 1953, Fagaceae. Castanea v. Castanopsis (Plate IV , 13—15), Tricolporopol-

Plale I I I 

1 — 3 . —* Subtriporopollenites facilis (BOTCHARNIKOVA 1960) KDS. 1968. cf . Juglandaceae; p rep . 

0 - 3 3 ^ 1 0 , 19,2/106.6. 

4 — 6 . — Plicatopollis f s p . „ Juglandaceae: p rep . 0 — 3 3 — 4 3 , 4 ,4 /116 ,9 . 

7 — 9 . — Plicatopollis f sp . , , Juglandaceae; p rep . 0 — 3 3 — 3 9 , 9 ,6 /118 ,8 . 

1 0 — 1 2 . — Plicatopollis f sp . j . Juglandaceae; p rep . 0 — 3 3 — 3 9 , 5,6/111,2. 

1 3 — 1 5 , — Plicatopollis f sp . i , Juglandaceae; p rep . 0 — 3 3 — 1 6 , 13,0/111,2. 

1 6 — 1 8 . — * Platycaryapollenites f s p . „ Juglandaceae. Platycarya; p rep . 0 — 3 3 — 4 2 , 12,0/104,9. 

1 9 — 2 1 . — * Platycaryapollenites fsp. , . Juglandaceae. Platycarya. prep . 0 — 3 3 — 3 8 , 10,2 113,8. 

2 2 — 2 4 . — Compositoipollenites rhizophorus ( R . Р о т . 1934) R . Р о т . I 960 sub f sp . rhizophorus .lca-

cinaceae; p rep . 0 — 3 3 — 3 8 , 18,2/109,7. 

2 5 — 2 7 . — Incertae sedis. Dicotyledonopsida; p rep . 0 — 3 3 — 3 8 , 18,1/109,7. 

2 8 — 3 0 . — Boehlensipollis f sp . ; p rep . 0 — 3 3 — 5 3 , 8 .9/118,2 . 

3 1 — 3 3 . — Incertae sedis. Dicotyledonopsida; prep . 0 — 3 3 — 2 7 , 20,9/106,0. 

34—35 . — Pentapollenites cf . regulatius W . K R . 1962 sub f sp . concacus W . K R . 1962; p rep . 0 — 3 3 — 1 , 

15,3/108,7. 

36—38 . Pentapollenites c f . regulatius W . KR- 1962 sub f sp . concacus W . K R . 1962; p rep . 0 — 3 3 — 4 1 , 

7 ,8/107,7 . 

3 9 — 4 1 . — Pentapollenites regulatius W . KR . 1962 sub fsp . concacus W . K R . 1962, p rep . 0 — 3 3 — 4 5 , 

21,4/113,1. 
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lenites cingulum ( R . Рот . 1934) Т н . & PF. 1953 subfsp. pusillus ( R . Рот . 1934) 

Тн . & PF. 1953. Fagaceae. Casianopsis v. Lilhocarpus (Plate IV . 19—21), Tricol-

poropolleniies cingulum ( R . Рот. 1934) Тн . & PF. 1953 subfsp. fusus ( R . Рот . 1931a) 

ТН. & PF. 1953 (Plate IV , 22—24) , Tricolporopolleniies krulzschi ( R . Рот. 1931b) 

Тн. & PF. 1953 subfsp. analepricus ( R . Рот. 1934) Тн . & PF. 1953, Nyssaceae 

v. Masrixiaceae (Plate IV , 25—27) , Tricolporopolleniies iliacus ( R . Рот. 1931b) 

ТН. & PF. 1953 f. medius PF. &TH . 1953, Aquifotiaceae, Hex (Plate V I . 1—6) , 

Tricolporopolleniies margariiaius ( R . Рот. 1931 а ) Т н . & PF. 1953 f. medius PF. & Тн . 

1953, Aquifoliaceae, Ilex (Plate V I , 7—9), Tricolporopolleniies margariiaius ( R . Рот . 

1931a) Тн . & PF. 1953 f. minor PF. & Тн . 1953. Aquifoliaceae, Ilex (P la te V I , 

1 0 — 1 8 ) . 

In view o f their strat igraphic significance, there are u n k n o w n spo romorphae , 

for the t ime being: Triporopollenites fsp., cf. Beiulaceae (Plate I I , 14—16). Inceriae 

sedis, Dicolyledonopsida (Plate I I I , 25—27, 31—33) Tricolporopolleniies f s p . , _ n 

(Plate IV . 16—18. 28—43. Plate V , 1—14), Tricolporopolleniies cf. slriaioreiiculaius 

W . KR. 1962. Simarubaceae. Picrasma (Plate V. 15—17). Tricolporopolleniies aceroi-

des W . KR. 1961. Rosaceae. cf. Pistacia (Plate V. 18—20). 

4. In connect ion with the p lant ensemble reconstructed on the basis o f the 

remains assemblage, we have agein to refer to the sediment investigated being o f 

mar ine character, ow ing to the Hystrichosphaeridae remains ment ioned above , 

and other ones, as well. Therefore, we can make an at tempt at the littoral vegetation 

only largely. There are considerable the "anc ien t Angiospermaiophyiae" a m o n g that 

the genera o f Mvricaceae can occur, as well. I n the greatest a m o u n t the pol len gra ins 

Juglandaceae occurred, the most impor t an t ones o f them being the " c a r y o i d " forms 

o f ancient type; apart f rom them also the Plalycarva and other forms that are un-

known concerning their nearer botanica l connect ions are frequent. Further o n , 

the a m o u n t o f Fagaceae (Casianea, Casianopsis, Lilhocarpus) Aquifoliaceae (Ilex) 

and Sapoiaceae remains are noteworthy. The occurrence of Palmae (cf. Sabal, cf. 

Trachvcarpus), cf. Beiulaceae, Icacinaceae. Cyrillaceae. Cletliraceae v. Theaceae. 

Plate IV 

1 —3. — Gallopollis minimus GRUAS-CAVAGNETTO 1967 sub fsp . concaviformis GRUAS-CAVAGNETTO 

1967; p rep . 0 — 3 3 — 3 9 , 4,8/103,7. 

4 — 6 . — Restioniidites hungaricus (KEDVES 1965) ELSIK 1968, Resiionaceae: p rep . 0 — 3 3 — 4 3 , 

13,4/115,0. 

7 — 9 . — Tricolporopolleniiesparmularuis (R. Р о т . 19341 W . K R . 1960; prep. 0 — 3 3 — 3 8 . 8,4 108.6. 

1 0 — 1 2 . — Tricolporopolleniies megaexactus ( R . Р о т . 1931) Т н . el PF. 1953. Cyrillaceae. Clellira-

ceae v. Theaceae: p rep . 0 — 3 3 - 4 0 . 19.6/106.8. 

13—15. — Tricolporopolleniies cingulum <R . Р о т . 1934) Т н . et PF. 1953 subfsp . oviformis ( R . Р от-

1931a) Т н . el PF. 1953, Fagaceae. Casianea v. Casianopsis; prep. 0 — 3 3 — 3 8 , 5.8 113.6. 

16—18. — Tricolporopolleniies fsp. , cf. Sapindaceae. Eurycorymbus; prep. 0 — 3 3 — 3 9 , 7.3 103.8. 

1 9 — 2 1 . — Tricolporopolleniies cingulum ( R . Р о т . 1934) Т н . el PF. 1953 subfsp . pusillus ( R . Р о т . 

1934) Т н . el PF. 1953, Fagaceae. Casianopsis v. Lilhocarpus; p rep . 0 — 3 3 — 4 2 , 11.0/104.1. 

2 2 — 2 4 , — Tricolporopolleniies cingulum ( R . Р о т . 1934) Т н . et PF. 1953 sub fsp . fusus ( R . Р о т . 

1931a) ТН . et PF. 1953, Fagaceae; p rep . 0 — 3 3 — 4 1 . 20,5 116.6. 

25—27 . — Tricolporopolleniieskrui:schHR. Р о т . 1931b) T H . e t PF. 1953 subfsp . analepricus ( R . Р о т . 

1934) Т н . et PF. 1953. Nyssaceae r . Xlactixiaceae; prep. — 0 3 3 — 3 9 , 21,3/117,7. 

2 8 — 3 0 . — Tricolporopolleniies f sp . , ; p rep . 0 — 3 3 — 1 8 , I7"8/ I07 ,0 . 

3 1 — 3 3 . — Tricolporopolleniies f sp . , ; p rep . 0 — 3 3 — 4 2 , 7,7 120,4. 

3 4 — 3 6 . — Tricolporopolleniies fsp. 4 ; p rep . 0 — 3 3 — 4 1 , 7,1/113.5. 

3 7 — 3 9 . — Tricolporopolleniies f sp . s : p r ep . 0 - 3 3 - 4 2 , 20,8/117,6. 

4 0 — 4 2 . — Tricolporopolleniies fsp.«; p rep . 0 — 3 3 — 2 2 , 10.5/103,1. 

43. — Tricolporopolleniies f sp . , ; p rep . 0 — 3 3 — 4 0 . 5,5/113,4. 
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Nvssaceae v. Mastixiaceae, Simarubaceae (Pierasma), Rosaceae (cf. Pislacia), 

Sapindaceae (Eurycorymbus) is m in ima l . 

The ment ioned plants o f Angiosperms are o f l igneous stem and first o f all staemin-

ated by wind . Those of soft stems are referred to part ly by the un ique Pteridaceae 

type resp. a tropical sort o f grass: Restionaceae pol len. 

Discussion o f results 

1. The general compos i t i on o f the spore-pollen assemblage is referring to the 

lower Tertiary period. The geological age o f the sediment investigated on the basis 

o f the Normapolles s temma being rich in genera, o f the great number o f the " anc ien t 

ca ryo id " pol len grains, o f the palaeogene types. Gallopollis minimus concaviformis 

described from the Sparnac ian sub-stage. Tricolporopollenites parmularius. Sapoiaceae 

f ound in our mater ia l , and as well those enumera ted in the other previous places, 

was described as lower Eocene. Compa red with the pol lenstrat igraphic tables m a d e 

so far concern ing Europe , the Cuis ian sub-stage in the low level o f the most p robab le 

nearer period, but the upper part o f the Sparnac ian sub-stage isn't excluded, either. 

Against the latter possibility speaks the occurrence o f Boehlensipollis fgen. that 

was. so far. f ound in younger palaeogene layers. Thus ou r results concern ing the 

geologic age are essentially identical with S C H A U B ' S concept ion ( I 9 6 0 ) . 

2. O u r data are referring to that the types o f the spore-pollen assemblage wh ich 

are impor tan t f rom the point o f view o f geological period, can be identified wi th 

the forms recognized from other territories o f Europe , first o f all f rom the classic 

sediments o f the Paris basin. 

3. O w i n g to the mar i t ime character o f the sediments and their being relatively 

rich in sporomorphs . further investigations are needed for a more perfect knowledge 

o f the vegetation. 

Summary 

1. The examinated marl layers o f Mte. Bolca. are extremely rich in Hyslrichos-

pbaeridae remains: on the other hand , they are relatively poor in s po romorphs . 

The remainder ensemble demonstrated is first o f all deno t i ng the lower level o f the 

Plate V 

1 — 3 . — Tricolporopollenites iliacus <R . РОТ. 1931b) Т Н . et PF. 1953 f. m e d i u s P I . el Т Н . 1953. 

Aquifoliaceae. Ilex; p rep , 0 — 3 3 — 3 6 , 5 ,6/114,4 . 

4 — 6 . — Tricolporopollenites iliacus ( R . РОТ. 1931B) Т Н . el PF. 1953 f. medius PF. e l Т Н . 1953, 

Aquifoliaceae. Hex; prep . 0 — 3 3 — 4 4 . 22 ,0/115,9 . 

7 — 9 . — Tricolporopollenites margaritatus ( R . Р о т . 1931) Т н . ei P f . 1953 Г. medius P i . et Т н . 

1953. Aquifoliaceae. Ilex; prep . 0 - 33 40. 6 ,4/102.1 . 

10—12 . Tricolporopollenites margaritatus ( R . Р о т . 1931a) Т Н . et Р к 1953 f. minor P f . et Т Н . 

1953. Aquifoliaceae. Ilex; prep . 0 - 3 3 — 3 8 , 7 ,9/111.8 . 

1 3 — 1 5 . — Trirolporopollenites margaritatus ( R . Р т о . 1931A) Т н . et PF. 1953 f. minor Р К et Т н . 

1953, Aquifoliaceae. Hex; prep . 0 - 3 3 — 4 1 . 18.9/115,0. 

16—18 . — Tricolporopollenites margaritatus ( R . Р о т . 1931A) Т н . e l PF. 1953 f. minor PF. et Т н . 

1953. Aquifoliaceae. Ilex; p rep . 0 — 3 3 — 3 9 , 7 ,6/114,5 . 

1 9 — 2 1 . — Tetracolporopollenites halimbaense KDS . 1961, Sapoiaceae; p rep . 0 — 3 3 — 4 1 . 7 ,1 /10^ .9 . 

2 2 — 2 4 . Tetracolporopollenites ellipsus KDS . 1965, Sapoiaceae; prep . 0 — 3 3 — 3 9 , 10,3/106,2. 

2 5 — 2 7 . — Tetracolporopollenites ellipsus KDS. 1965. Sapoiaceae; prep . 0 — 3 3 — 3 8 . 15,5/108,1. 

2 8 — 3 0 . — Tetracolporopollenites liungaricus KDS . 1965. Sapoiaceae; prep . 0 — 3 3 — 3 8 , 21 ,6 /112 .9 

3 1 — 3 3 . — Teiracolporopolleniles liungaricus KDS. 1965. Sapoiaceae; prep . 0 — 3 3 — 4 2 , 18,5/111,9. 
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Plate IV 

5 Ac t a B to log l ca 



66 M. KEDVES AND ZSUZSANNA ZS1VIN 

Cuis ian sub-stage in view o f the geological age o f the sediment but the upper level 

o f the Sparnac ian sub-stage is possible, as well. 

2. O n the basis of our results, the Medi terranean region and the sporomorphae 

assemblaees in Centra l and Western Europe don ' t differ f rom each other in their 

essential types and can be compared well f rom the point of view o f stratigraphy^ 
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