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Abstract 

During our multidisciplinary studies of the problem of the Óligocene and Lower Miocene stratigraphy 
in Slovenia, we have established the following: 1. The Socka Beds are heterochronous. 2. The type locality 
is of Middle Eocene age. 3. The tropical coal forming vegetation was reconstructed on the basis of 
palynological data. 4. The dominance of the pollen grains associated with spores of tropical ferns (Anemia, 
Lygodium, Gleicheniaceae, etc.) is identical with the Dorog Basin type. This result changes the previous 
paleophytogeographical concepts on this subject. 
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Introduction 

The lithostratigraphic term Socka Beds (Sotzka-Schichten) was introduced by 
ROLLE i n 1 8 5 8 . 

The Socka Beds stratigraphie position has never been succesfully solved. Namely, 
stratigraphers found themselves in persistent contradictions as they stated whether at 
different sites or all embracingly, the Latdorfian (Lower Oligocene), the Rupelian 
(Middle Oligocene), the Egerian, the Helvetian (Ottnangian to Karpatian) age of the 
Socka Beds, or even vaguely supposed their Eocene age. If we carefully consider the 
existing literature, it becomes obvious that every work and in particular every rear-
rangement to accomodate the Socka Beds stratigraphie position to new developments 
in the chronostratigraphic scale, for example to the establishment of Oligocene or to 
the proposal of new Paratethian stages, only apparently moved the problem closer to 
the solution. But, in fact they only added to the confusion concerning the age and the 
correlation of the Socka Beds in their own way. 

The aim of this paper is to present the most important sporomorphs from four 
localities: Socka, Dobrna, Velenje and Lepena in the Southern Karavanke, and of 
their comparison with the Transdanubian assemblages in Hungary. 
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Results 

DINOPHYCEAE 
Cordosphaeridium cf. spinosum var. deflandrei (LEJ.-CARPENTIER 1941) D E CON. 1965 
(Plate 2.1., figs. 1 ,2) , C. cf. tiara centrocarpum (DEFL. and COOKS. 1 9 5 5 ) MORG. 1 9 6 6 
(Plate 2.1., figs. 3,4), Glaphyrocysta v. Geridocysta sp. i (Plate 2.1., figs. 5,6), Glaphy-
rocysta v. Geridocysta sp.2 (Plate 2.1., figs. 7,8). 
PTERIDOPHYTA 
LYCOPSIDA 
Lycopodium v. Selaginella. - Zlivisporis dorogensis (KDS. 1965) PACLT. and Sics. 1970 
(Plate 2.2., fig. 3). 
Selaginellaceae, Selaginella. - Cf. Echinatisporis longechinus W. KR. 1959 (Plate 2.1., 
fig. 18). 
PTEROPSIDA 
Osmundaceae. - Baculatisporites ovalis KDS. 1973 (Plate 2.2., fig. 2). 
Schizaeaceae 
Cf. Lygodium. - Leiotriletes dorogensis (KDS. 1960) KDS. 1961 fvar. triplán (Plate 2.1., 
fig. 9 ) , Leiotriletes adriennis ( R . POT. and GELL. 1 9 3 3 ) W . KR. 1 9 5 9 (Plate 2.1. , fig. 1 0 ) , . 
Leiotriletes microadriennis W. KR. 1959 (Plate 2.1., fig. 11). 
Anemia. - Cicatricosisporites dorogensis ( R . POT. and GELL. 1 9 3 3 ) subfsp. dorogensis 
(Plate 2.1., fig. 9, plate 2.2., figs. 4,5). 
Gleicheniaceae 
Toroisporis (Toroisporis) teuplitzenensis W. KR. 1962 subfsp. mediocris W. KR: 1962 
(Plate 2.1., figs. 13,14), Toroisporis (Toroisporis) guineti KDS. 1973 (Plate 2.1., fig. 15), 
Concavisporites (Concavisporites) hungaricus KDS. 1973 (Plate 2.1., figs. 16,17). 
Pteridaceae 
Polypodiaceoisporites bawcitus KDS. and J. RÁK. 1965 (Plate 2.2., figs. 6,7), Polypodia-
ceoisporites undulosculptatus KDS. 1973 (Plate 2.2., fig. 8), Polypodiaceoisporites marx-
heimensis (MURR. and PF. 1952) W. KR. 1959 (Plate 2.2., figs. 19,20), 
Segmentizonosporitespalaeogenicus KDS. and J. RÁK. 1965 (Plate 2.2., figs. 11,12). 
Polypodiaceae 
Laevigatosporites haardti (R. POT. and VEN. 1934) TH. and PF. 1953 subfsp. haardti 
(Plate 2.2., fig. 15), Verrucatosporites favus (R. Par. 1931) TH. and PF. 1953 subfsp. 
favus (Plate 2.2., figs. 16 ,17) . 
I N C E R T A E 
Punctatisporites luteticus W. KR. 1959 (Plate 2.1., fig. 12), Trilites fsp. (Plate 2.2., figs. 
13,14), Psophosphaera reissingeri (KDS. 1961) KDS. 1974 (Plate 2.2., figs. 24,25). 
GYMNOSPERMATOPHYTA 
Cycadopsida, Ginkgoaceae v. Cycadaceae. - Cycadopites kyushuensis (TAKAHASHI 
1961) KDS. 1968 (Plate 2.3., figs. 1,2) 
Coniferophytina 
?Abietaceae, Pseudotsuga v. Larix. - Cf. Psophosphaera fsp. (Plate 2 .2. , figs. 2 2 , 2 3 ) . 
Taxodiaceae v. Cupressaceae. - Inaperturopollenites concedipites (WODEH. 1 9 3 3 ) W . 
KR. 1971 (Plate 2.2., fig. 1). 
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Araucariaceae 
Araucariacites balinkaense KDS. 1974 (Plate 2 .2. , figs. 2 0 , 2 1 ) . 
? Coniferophytina 
Cupressacites dorogensis (KDS. 1961) KDS. 1974 (Plate 2.2., figs. 26,27). 
Reworked gymnosperni pollen grain. -Alisporites fsp. (Plate 2.2., figs. 18,19). 
ANGIOSPERMATOPHYTA 
DICOTYLEDONOPSIDA 
Fagaceae. - Fususpollenites fusus (R. POT. 1934) KDS. 1978, Fagaceae (Plate 2.3., figs. 
1 9 , 2 0 ) . 
Myricaceae. - Plicapollis pseudoexcelsus (W. KR. 1958) W. KR. 1961 subfsp. turgidus 
PF. 1 9 5 3 (Plate 2 .3 . , figs. 2 7 , 2 8 ) . 
Juglandaceae. - Cf. Platycaryapollenites fsp. (Plate 2.3., figs. 29,30), Plicatopollis 
lunatus KDS. 1974 (Plate 2.3., figs. 31,32), Plicatopollis hungaricus KDS. 1974 (Plate 
2.3., figs. 33,34), Plicatopollis krutzschi KDS. 1974 (Plate 2.3., figs. 35,36). 
Icacinaceae. - Compositoipollenites rhizophorus (R. POT. 1934) R. POT. 1960 subfsp. 
rhizophorus (Plate 2.3., figs. 39,40). 
Elaeagnaceae v. Simarubaceae. - Pentapollenites laevigatas W. KR. 1962a subfsp. 
laevigatoides W. KR. 1962a (Plate 2.3., figs. 25,26). 
Aquifoliaceae. - Cf. Ilexpollenites erdtmani KDS. 1978 (Plate 2.3., figs. 15,16). 
Bombacaceae. - Bombacacidites fsp. (Plate 2.3., figs. 37,38). 
Sapotaceae. - Tetracolporopollenites urkuticus KDS. 1978 (Plate 2.3., figs. 21,22). 
Calyceraceae. - Intragranulitricolporites tumescens (KDS. 1964) KDS. 1978 (Plate 2.3., 
figs. 17,18). 
Incertae. - Eocaenipollis fsp. (Plate 2.3, figs. 23,24). 
MONOCOTYLEDONOPSIDA 
Palmae. - Monocolpopollenites tranquillus (R. POT. 1934) TH. and PF. 1953 subfsp. 
tranquillus (Plate 2.3., figs. 3-6). 
Nipa. - Spinizonocolpites ci. prominatus (MCINTYRE 1 9 6 5 ) KDS. 1 9 7 4 (Plate 2 .3 . , figs. 
7 , 8 ) , cf. Nipa. - Spinizonocolpites fsp. (Plate 2 .3 . , figs. 9 - 1 2 ) . 
North African Upper Cretaceous reworking: Proxapertites africanus KDS. nom. nud. 
(Plate 2.3., figs. 13,14). 

Conclusions 

1. The presented spore-pollen assemblage is identical with the Middle Eocene 
"Dorog type" of Hungary. 

2. So far the Middle Eocene age is restricted to the coal bearing strata at Socka, 
Dobrna, Velenje and Lepena (near Jesenice) at Slovenia-Austria-Italy border. All 
these localities belong to the Southern Karavanka Mountains. 

Acknowledgements 

This workwas supported by the grants as follows. Slovenia: 2-2238-215, Hungary: 
OTKA1/5, T-007206. 

22 



References 

GRUAS-CAVAGNETTO, C. (1968): Étude palynologique des divers gisements du Sparnacien du Bassin de 
Paris. - Mém. Soc. Géol. de France 110, 1-144. 

GRUAS-CAVAGNETTO, C. (1976): Les marqueurs stratigraphiques (Dinoflagellés) de l'Eocène du Bassin de 
Paris et de La Manche Orientale. - Rev. de Micropaléont. 18, 221-228. 

KEDVES, M. (1960): Études palynologiques dans le Bassin de Dorog - 1 - . - Pollen et Spores 2,101-118. 
KEDVES, M. (1961): Études palynologiques dans le Bassin de Dorog - I I - - Pollen et Spores 3,101-153. 
KEDVES, M. (1964): Sporomorphes nouveaux des couches éocènes de Hongrie. - Pollen et Spores 6, 

1 9 6 - 2 0 1 . 

KEDVES, M. (1965): Ein neuer reticulater Sporen-Typ aus dem Eozän des Braunkohlenbeckens von Dorog 
(Ungarn). - Paläont. Z. 39, 188-192. 

KEDVES, M. (1968): Études palynologiques des couches du Tertiaire inférieur de la Région Parisienne. III. 
Pollens inaperturés, à ballonnets, polypliqués, monocolpés, disulqués, trichotomosulqués et 
proxaperturés. - Pollen et Spores 10, 315-334. 

KEDVES, M. (1973): Paleogene fossil sporomorphs of the Bakony Mountains Part I. - Stud. Biol. Acad. Sei. 
Hung. 12, 1-134. 

KEDVES, M. (1974): Paleogene fossil sporomorphs of the Bakony Mountains Part II. - Stud. Biol. Acad. 
Sei. H u n g . 13, 1 - 1 2 4 . 

KEDVES, M. (1978): Paleogene fossil sporomorphs of the Bakony Mountains Part III. - Stud. Biol. Acad. 
Sei. H u n g . 15, 1 - 1 6 6 . 

KEDVES, M. and RÀKOSY, J. (1965): Zonotrilete microspores from the Eocene bauxite layers Gänt in 
Hungary. - Acta Biol. Szeged. 11, 233-244. 

KRUTZSCH, W. (1958): Sporen- und Poilen-Gruppen aus der Oberkreide und dem Tertiär Mitteleuropas 
und ihre stratigraphische Verteilung. - Z. angew. Geol. 3, 509-548. 

KRUTZSCH, W. (1959): Mikropaläontologische (sporenpaläontologische) Untersuchungen in der Braun-
kohle des Geiseltales, I. - Geologie, Beih. 21/22,1-425. 

KRUTZSCH, W. (1961): Beitrag zur Sporenpaläontologie der präoberoligozänen kontinentalen und marinen 
Tertiärablagerungen Brandenburgs. - Berichte der Geol. Ges. 4, 290-343. 

KRUTZSCH, W. (1962a): Mikropaläontologische (sporenpaläontologische) Untersuchungen in der Braun-
kohle des Geiseltales. II. Die Formspecies der Pollengattung Pentapollenites KRUTZSCH 1958. -
Paläontologische Abhandlungen 7/2, 75-103. 

KRUTZSCH, W. (1962b): Atlas der mittel- und jungtertiären dispersen Sporen- und Pollen- sowie der 
Mikroplanktonformen des nördlichen Mitteleuropas. I. Laevigate und toriate trilete Sporenformen. 
- VEB Deutscher Verlag der Wissenschaften, Berlin. 

KRUTZSCH, W. (1971): Atlas der mittel-und jungtertiären dispersen Sporen- und Pollen- sowie der Mikro-
planktonformen des nördlichen Mitteleuropas VI. Coniferenpollen (Saccites und "Inaperturates"). 
VEB Gustav Fischer Verlag, Jena. 

MCINTYRE, D. J. (1965): Some new pollen species from New Zealand Tertiary deposits. - N. Z. J. Bot. 5, 
204-214. 

PACLTOVÂ, B. and SIMONCSICS, P. (1970): New types of spores (Genera and species) from the Bohemian 
Miocene. - Paläont. Abh. B, 3, 599-617. 

POTONLÉ, R. (1931): Zur Mikroskopie der Braunkohlen. Tertiäre Sporen- und Blütenstaubformen. 4. Mitt. 
- Z. Braunkohle 30, H. 27, 554-556. 

POTONIÉ, R. (1934): Zur Mikrobotanik des eozänen Humodils des Geiseltales. - Arb. aus Inst. Paläobotanik 
u. Petrogr. Brenngesteine 4, 25-125. 

POTONIÉ, R. (1960): Synopsis der Gattungen der Sporae dispersae, III: Nachträge Sporites, Fortsetzung 
Pollenites Mit Generalregister zu Teil I—III. - Beih. Geol. Jb. 39, 1-189. 

POTONIÉ, R. und GELLETICH, J. (1933): Ueber Pteridophytensporen einer eozänen Braunkohle aus Dorog 
in Ungarn. - Sitz. - Ber. naturf. Fr., 317-328. 

POTONIÉ, R. und VENITZ, H. (1934): Zur Mikrobotanik des miozänen Humodils der niederrheinischen 
Bucht. - Arb. aus Inst. Paläobotanik u. Petrogr. Brenngesteine 5, 5-53. 

23 



ROLLE, F. (1958): Über die geologische Stellung der Sotzka-Schichten. - Sitzungber. Akad. Wiss. Math.-
naturwiss. Cl. 30, 3-34. 

TAKAHASHI, K. (1961): Pollen und Sporen des westjapanischen Alttertiärs und Miozäns. Teil II. - Mem. 
Fac. Sei. Kyushu Univ., der. D (Geol.) 11, 279-345. 

THOMSON, P. W. und PFLUG, H. D. (1953): Pollen und Sporen des mitteleuropäischen Tertiärs. - Palaeon-
tographica B, 94,1-139. 

WILSON, G. J. (1988): Paleocene and Eocene Dinoflagellatae Cysts from Waipawa, Hawkes, Bay, New 
Zealand. - New Zealand Geological Survey Palaeontological Bulletin 57,1-96. 

WODEHOUSE, R. P. (1933): Tertiary pollen. II. The oil shales of the Eocene Green River Formation. - Bull. 
Torrey Bot. Club 60, 479-524. 

Plate 2.1. 

I,2. Cordosphaeridium cf. spinosum var. deflandrei (LEJ.-CARPENTIER 1941) DE CON. 1965, slide: 
Lepena-6-1, cross-table number. 11.9/144.6. 

3.4. Cordosphaeridium cf. tiara centrocarpum (DEFL. and COOKS. 1955) MORG. 1966, slide: Lepena-6-1, 
cross-table number 9.2/145.8. 

5.6. Glaphyrocysta v. Geridocysta sp.i, slide: Lepena-6-1, cross-table number 9.1/140.1. 
7,8. Glaphyrocysta v. Geridocysta sp.2, slide: Lepena-6-1, cross-table number 19.9/139.9. 
9. Leiotriletes dorogensis (KDS. 1960) KDS. 1961 fvar. triplan, Schizaeaceae, cf. Lygodium, and Cicatri-

cosisporites dorogensis R. POT. and GELL. 1933. subfsp. dorogensis, Schizaeaceae, Anemia; slide: 
Velenje Sv. Bric-3-1, cross table number 5.4/133.5. 

10. Leiotriletes adrimnis (R. POT. and GELL. 1933) W. KR. 1959, Schizaeaceae cf. Lygodium; slide: 
Dobrna-2-1,9.3/130.9. 

II . Leiotriletes microadriermis W. KR. 1959, Schizaeaceae cf. Lygodium; slide: Dobrna-2-1, cross-table 
number 5.6/144.1. 

12. Punctatisporites luteticus W. KR. 1959; slide: Velenje Sv. Bric-4-2, cross-table number 6.9/137.1. 
13,14. Toroisporis (Toroisporis) teuplitzenensis W. KR. 1962 subfsp. mediocris W. KR. 1962. cf. Gleiche-

niaceae, slide: Dobrna-2-1, cross-table number 23.2/147.2. 
15. Toroisporis (Toroisporis) guineti KDS. 1973, cf. Gleicheniaceae, slide: Velenje Sv. Bric-3-1, cross-

table number 18.2/132.4. 
16,17. Concavisporites (Concavisporites) hungaricus KDS. 1973, Gleicheniaceae, slide: Velenje Sv. Bric-4-

2, cross-table number 17.2A35.2. 
18. Cf. Echinatisporis longechinus W. KR. 1959, Selaginellaceae, Selaginella, slide: Lepena-3-1, cross-

table number 13.5/135.6. 

Plate 2.2. 

1. Punctatisporites luteticus W. KR. 1959, with Inaperturopollenites concedipites (WODEH. 1933) W. 
KR. 1971, Taxodiaceae-Cupressaceae, slide: Velenje Sv. Bric-6-1, cross-table number 11.4/129.6. 

2. Baculatisporitesovalis KDS. 1973, Osmundaceae, slide: Dobrna-2-1, cross-table number 24.8/134.3. 
3. Zlivisporis dorogensis (KDS. 1965) PACLT. and Sics. 1970, Lycopodiaceae, Lycopodium v. Selaginel-

la, Velenje Sv. Bric-4-2, cross-table number 22.3/129.6. 
4.5. Cicatricosisporites dorogensis R. POT. and GELL. 1933 subfsp. dorogensis, Schizaeaceae, Anemia, 

slide: Dobrna-2-1, cross-table number 10.2/142.3. 
6.7. Pofypodiaceoisporites bawdtus KDS. and J. RAK. 1965, slide: Lepena-3-1, cross-table number 

20.8/146.7. 
8. Pofypodiaceoisporites unduloscuiptatus KDS 1973, Pteridaceae, slide: Velenje Sv. Bric-4-2, cross-

table number 6.5A47.9. 
9,10. Pofypodiaceoisporites mancheimensis (MORR. and PF. 1952) W. KR. 1959, Pteridaceae, slide: 

Velenje Sv. Bric-6-1, cross-table number 9.5A37.2. 
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11,12. Segmentizonosporitespalaeogenicus KDS. and J. RAK. 1965, slide: Velenje Sv. Bric-4-1, cross-table 
number 11.3/140.8. 

13,14. Trilites fsp., slide: Velenje Sv. Bric-4-2, cross-table number 12.7/146.2. 
15. Laevigatosporites haardti (R. POT. and VEN. 1934) TH. and PR 1953 subfsp. haardti, Pofypodiaceae, 

slide: Dobrna-1-1, cross-table number 8.6/132.1. 
16.17. Verrucatosporites favus (R. POT. 1931) TH. and PR 1953 subfsp. favus, Pofypodiaceae, slide: Velenje 

Sv. Bric-6-1, cross-table number 9.5/129.6. 
18.19. Alisporites fsp. - reworked, slide: Socka-1-1, cross-table number 7.7/144.8. 
20.21. Araucariacites balinkaense KDS. 1974, Araucariaceae, slide: Dobrna-1-1, cross-table number 

8.9/130.8. 
22.23. Cf. Psophosphaera fsp., ?Abietaceae, Pseudotsuga v. Larix, slide: Dobma-l- l , cross-table number 

4.8/140.3. 
24.25. Psophosphaera reissingeri (KDS. 1961) KDS. 1974, slide: Velenje Sv. Bric-6-1, cross-table number 

5.2/142.6. 
26.27. Cupressacites dorogensis (KDS. 1961) KDS. 1974, cf. Coniferae, slide: Lepena-8-1, cross-table 

number 7.8/141.8. 

Plate 2.3. 

I,2. Cycadopites kyushuensis (TAKAHASHI 1961) KDS. 1968, Ginkgoaceae, v. Cycadaceae, slide: Velenje 
Sv. Bric-3-1, cross-table number 7.8/130.6. 

3,4. Monocolpopollenites tranquillus (R. POT. 1934) TH. and PR 1953. subfsp. tranquillus, Palmae, slide: 
Velenje Sv. Bric-6-1, cross-table number 17.2/151.3. 

5,6. Monocolpopollenites tranquillus (R. POT. 1934) TH. PR 1953 subfsp. tranquillus, Palmae, slide: 
Velenje Sv. Bric-6-1, cross-table number 5.2/151.2. 

7,8. Spinizonocolpiies cf. prominatus (MclNTYRE 1965) KDS. 1974, Palmae, Nipa, slide: Lepena-3-1, 
cross-table number 9.2/145.2. 

9,10. Spinizonocolpites fsp., Palmae, cf. Nipa, slide: Lepena-2-1, cross-table number 17.2/143.2. 
II,12. Spinizonocolpites fsp., Palmae, cf. Nipa, slide: Lepena-3-1, cross-table number 5.8/144.2. 
13,14. "Proxapertites africanus KDS. nom. nud.", slide: Velenje Sv. Bric-3-1, cross-table number: 5.9/131.9. 
15,16. Cf. Ilexpollenites erdtmani KDS. 1978,Aquifoliaceae, slide: Velenje Sv. Bric-3-1, cross-table number. 

15.2/142.3. 
17.18. Intragranulitricolporites tumescens (KDS. 1964) KDS. 1978, Cafyceraceae, slide: Dobrna-1-1, cross-

table number 10.1/135.8. 
19.20. Fususpollenites Justis (R. POT. 1934) KDS. 1978, Fagaceae, Castanopsis, slide: Dobrna-1-1, cross-

table number 8.9/139.8. 
21.22. Tetracolporopollenites urkuticus KDS. 1978, Sapotaceae, slide: Dobrna-1-1, cross-table number 

8.1/140.1. 
23.24. Eocaenipollis fsp., slide: Dobrna-1-1, cross-table number 15.6/135.1. 
25.26. Pentapollenites laevigatus W. KR. 1962 subfsp. laevigatoides W. KR. 1962, Elaeagnaceae v. Simaru-

baceae, slide: Velenje Sv. Bric-3-1, cross-table number 16.3/144.4. 
27.28. Plicapollis pseudoexcelsus (W. KR 1958) W. KR. 1961 subfsp. turgidus PF. 1953, cf. Myricaceae, 

slide: Dobma-l- l , cross-table number. 8.9/127.6. 
29,30. Cf. Plafycaryapollenites fsp., Juglandaceae, slide: Velenje Sv. Bric-3-1, cross-table number. 

7.2/135.9. 
31,32. Plicatopollis lunatus KDS. 1974, Juglandaceae, slide: Velenje Sv. Bric-3-1, cross-table number: 

8.6/130.1. 
33,34. Plicatopollis hungaricus KDS. 1974, Jugfandaceae, slide: Dobrna-1-1, cross-table number 

8.9/131.2. 
35,36. Plicatopollis krutzschi KDS. 1974, Juglandaceae, slide: Velenje Sv. Bric-3-1, cross-table number 

9.3/143.8. 
37,38. Bombacacidites fsp., Bombacaceae, slide: Lepena-3-1, cross-table number 10.6/136.1. 
39,40. Compositoipollenites rhizophorus (R. POT. 1934) R. POT. 1960 subfsp. rhizophorus, Icacinaceae, 

slide: Lepena-8-1, cross-table number 10.2/133.1. 
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