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ABSTRACT. This paper comprises a discussion of the results of studies carried out so far by various
authors and a critical list of taxons identified in the Miocene flora of Wieliczka. This flora,
known for long and of great importance to the European Tertiary, consists of 136 taxons
and still calls for further studies, which should cover, in the first place, the genera distinga-
ished and also some of the species determined.

The allochthonie origin of the flora is evidenced by the predominance of arboreal plants
(90% of the total), which grew over the raised shores of the Miocene Parathetis. The flora
of Wicliczka belongs to the so-called younger mastixioid floras, known from the European
Miocene and with some palaeotropical species still present in it. It is referred to the older part
of the Upper Miocene (the former Lower Tortonian, now Badenian), i. e. the period when the
salt series were formed.

INTRODUCTION

Studies on the Miocene flora preserved in the salt deposits at Wieliczka
were started 150 years ago. We can mention quite a few palaeobotanists, who
contributed — more or less — to the knowledge of this flora, with which however,
above all, the name of the late Prof. Jan Zablocki (d. 1978) is associated.
He collected and solicitously preserved plant remains, which so readily break
up after being extracted from salt deposits. He managed to study and publish
only part of his material but had already a large number of preliminarily identi-
fied taxons. Because of the great significance and the unique mode of preser-
vation of these floral remains the study of their rich collections is an important
task. The material is stored in Torun (J. Zablocki’s collection), Krakéw (col-
léctions of B. Namystowski and the Department of Palaeobotany, Institute
of Botany, Polish Academy of Sciences) and Wieliczka (collection -of. the
Museum of the Krakéw Salt-Wor]Q at Wieliezka).
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Information about the plants occurring in this flora is thinly scattered
in palaeobotanical literature and can easily escape our attention. In view of
this T have taken up the task of gathering all the existing data derived from both
published papers and oral communications, correspondence and inventories
of museum collections. I wish to take special pains to give a full list of the
genera signalled by Prof. J. Zablocki. Unfortunately, their study has not been
concluded and published; nevertheless, we owe to the late Professor the extra-
ction of numerous, often very fine remains from the deposits and their pre-
liminary determinations, which add significantly to the composition of this
flora.

When this papcr was already in print I rceeived the infoimation that the collcction
of fossils left by Prof. J. Zablocki in Torun have becn delivercd to the Muscum of
Krakow Salt-Works at Wieliczka. Rich end very well preserved fessils are compesed
almost exclusively of small plant remains, all being segregated ard preliminary iden-
tified. Among them there are some 80 new taxa not includcd in the presently published list.

A SURVEY OF STUDIES MADE SO FAR

Three distinet periods can be distinguished on the basis of the dates o
publication in the studies on the flora of Wieliczka (cf. Tab. 1).

1. 1825—1919: First determinations of plants obtained from the salt depo-
sits were made by Awustrian, Czechoslovakian and German palaeobotanists.
Studies conducted by Unger (1850) and Stur (1873) were of fundamental
importance in that long period. The remains then found and described were
big and frequently occurring in the deposit, e. g. cones of Pinus and nuts of the
Juglandaceae. Much attention was besides given, more than ever afterwards, to
the identification of wood pieces, which owing to their large size were easily found
and extracted. Inthat period altogether 29 taxons were described, of which
6 species — Pinus polonica Stur, P. salinarum Partsch, Juglans salinarum
(Sternb.) Pusch, J. costata (Presl) Ung., Carya ventricosa (Sternb.) Ung. and
Liquidambar europaea A. Br. — and 4 genera or higher systematic units
(excluswely pieces of wood of the Coniferae) withstood later revisions.

2. 1928—1931: Studies on the flora of Wieliczka were resumed by J. Zablocki
in Krakéw; he became its main and virtually only investigator for many years.
Zablocki carried out revisions of the older determinations on the basis of Unger’s
and Stur’s original specimens. He gathered new rich materials, containing
numerous remains unrecorded before. In 1928 and 1930 he published the results
of his studies, covering only part of his collection, and these publications were
the main source of information about the flora of Wieliczka for a long time.

Thirty-two species (26 of them survived later revisions) and 2 genera were
described in that period. In addition, J. Zablocki (1928b, 1930b) writes about
the occurrence of 18 new genera, but as regards 15 of them, his suggestions
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; Table 1
A survey of the results of studies on the Mioeene flora of Wieliczka
Taxons determined
Dates to specific level tlo' generio level o
of publica- Authors e ' igher systematic
tion units
newly after newly after
deseribed revision deseribed | revision
1825 Sternberg K. 3 —
1837 Pusch G. G.* 1 1
1850 Unger F. 13 2 1 1
1850 Goeppert H. R. 2 —
1873 Stur D. 6 3 1 1
1919 ‘Kriiusel R. 2 2
1928a Zablocki J. 12 11 3 3
1928b Zablocki J. 2 1 5 5
1930a Zablocki J. 15 11 1 1
1930b Zablocki J. 11 10
1931 Zablocka W. 3 3
1941 Kirchheimer F. 2 2
1947 Szafer W. 1 —
1959 Kostyniuk M. (det. J. Zablo-
cki) 34 23
1959 Zablocki J., unpubl. 16 15
1960 Zabtocki J. 1 1
1960, 61 Jentys-Szaferowa J. 1 1
1961 Szafer W. 1 1
1963 Szafer 'W. 1 1
1963 Lanicucka-Srodonivwa M. 3 1
1964 Mai D. H. 6 4 1 1
1966 Lancucka-Srodoniowa M. 3 3 1 1
1970 Mai D. H. - 2 2
1971 Mai D. H. 1 1
1978 Mai D. H. & Walther H. 1 1
1978 Gregor H. J. 3 3
1981 Kolasa K. (det. J. Zablocki) 1 1
1981 Kolasa K. (det. M. Lancucka-
-Srodoniowa) 9 6 4 2
1981—83 | Bancucka-Srodoniowa M., un-
publ. 11 11
Total | 104 71 80 | 65

* Cf. the note on p. 11.

are inaccurate and call for confirmation. There are no specimens representing
these genera in the collections of the Department of Palaeobotany, Institute of
Botany Polish Academy of Sciences, and the Museum of the Krakow Salt-
-Works at Wieliczka. Out of the numerous species determined by J. Zablocki
the newly described fossil species deserve particular attention: Aesculusrouppertis



Zabl., Carpinus polonica Zabl.,, Carya rugosa Zabl.,, Cornus salinarum Zabl.,
Diospyros salinaria Zabt., Engelhardia salinarum Zabl., Hamamelis europaea
Zabt., Juglans wandae Zabl., J. szaferi Zabl., Olea oleastroides Zabl., Pterocarya
ractborskii Zabt. and Pterostyrax europaea Zabl. One of the fossil species, Tetracli-
nis wandae Zabl., has been synonymized with 7. brongniartii (Endlich.) Kriusel
(cf. Mai & Walther 1978). The distinction of several of the above-mentioned
species met with objections of some palaeobotanists (ef. the list of species further
in this paper). Anatomical examination of Zablocki’s original specimens would
be necessary to establish to what extent these remarks are justified.

3. 1941—1983: J. Zablocki carried on his study of the Wieliczka flora at
Torun in 1946—1978. In consequence, he distinguished 2 species (one of them
new — Pinus krdlii Zabl.) and 50 genera new to this flora. A small number of
the genera named by J. Zablocki (Celtis, Cladium, Durania = Rehderodendron,
Mastizia, Myrica, Nyssa, Stewartia, Symplocos, Torreya and Zanthoxylum)
have received specific names in the last few tens of years (Szafer 1961; Xian-
cucka-Srodoniowa 1963, 1981—1983; Mai 1970, 1971).

Information about the newly distinguished genera was given by Prof.
Zablocki in his report presented at a palaeobotanical conference at the Insti-
tute of Botany, Polish Academy of Sciences in Krakéw on 19 March 1959.
It was presented in the proceedings of that conference (Kostyniuk 1959)
and supplemented with notes taken down of that report by M. Liancucka-
-Srodoniowa (Zablocki 1959, unpubl.). Only a few of the genera determined
tentatively by J. Zabltocki occur in the collections of the Department of Palae-
obotany, Institute of Botany Polish Academy of Sciences, and the Museum
of the Krakéw Salt-Works at Wieliczka.

Additional information about the composition of the Wieliezka flora is
provided in papers by Polish (Szafer, Jentys-Szaferowa and Larncucka-Srodo-
niowa) and German (Kirchheimer, Mai, Walther and Gregor) palaeobotanists.
They added 45 new species (37 after revision) and 6 genera (4 after revision)
to the flora of Wieliczka. However, most of the taxons distinguished were
given without descriptions and illustrations. Particularly interesting was the
determination of the fruits of Mastivicarpum limnophilum (Ung.) Kirchh.
by Kirchheimer (1941): they were originally considered to be fruits of Quercus
and next, for a long time, regarded as palm seeds. The nature of the fossil flora
is well defined by such fossil species identified in this period as Alangium dubiwm
(Ung.) Mai, Burya stigmosa (Ludw.) Mai, Mastizia amygdalaeformis (Schloth.)
Kirchh., Rehderodendron ehrenbergii (Kirchh.) Mai, Sinomenium militzeri Kirchh.,
- Symplocos lignitarum (Quenst). Kirchh., S. poppeana Kirchh.,, 8. sale-
hausenensis Kirchh., Toddalia latisiliquatea (Ludw.) Gregor, T. maii
Gregor, T. namculaeformzs (E. M. Reid) Gregor, ngonobalanus exacantha Mai
and Turpinia ettingshausenii (Engelh.) Mai. v

A survey of the data obtained so far shows that at the present time 71
species and 65 genera (or higher systematic units), or altogether 136 taxons,
are known’ from Wieliczka. Their number will increase considerably, when
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a close study of the genera distinguished — some of them contain several species
— has been carried out. In a letter of 3 June 1976 Prof. Zablocki wrote to me that
he had 120 species new to the Wieliczka flora in his collection.

A LIST OF TAXONS DISTINGUISHED

Systematic arrangement has been adopted in the list and the specific names are
given according to the binding nomenclature, with the previously used names ad-
ded. In most cases it was possible to specify the remains that the authors had at
their disposal. That is not the case with the genera signalled by Zablocki, unless
they are in the possession of the PPalaeobotanic Museum of the Institute of
Botany, Polish Academy of Sciences (IB PAN) or in the Museum of the Krakéw
Salt - Works at Wieliczka (MZKW). Each taxon is furnished with references to -
literature and illustrative material, remarks and opinions so far unpublished
are also given (unpubl.). It would be advisable to check the determinations
of some genera, but this would demand that the whole of Prof. Zablocki’s
materials should be examined, which is impossible at the present time.

Cryptogamae
Fungi

1. Rosellinites areolatus (Fres. & Meyer) Kirchh. — fructifications. Zablocka
1931, p. 183, Pl 15, figs. 3,4: sub Sphaerites areolaius (Fresen) Mesch.

2. Rosellinites congregatus (Beck) Mesch. — fructification. Zablocka 1931,
p. 182, P1. 15, figs. 1, 2.

3. Trematosphaerites lignitum (Heer) Mesch. — fructifications. Zablocka 1931,
p. 183, P1. 15, fig, 5.

Hquisetinae

4. Bquiselum sp. — Zablocki’s report 1959, unpubl.

Gymnospermae — Coniferae

5. Coniferae gen. 1 — wood. Kriusel 1919, p. 225. Described by Goeppert
(1850, p. 215, P1. 31, figs. 7, 8) as Pinites wieliczkensis Goepp. According
to Krausel, it certainly does not belong to the Abietinae.

6. Coniferae gen. 2 — wood. Kriusel 1919, p. 225. Described by Goeppert
(1850, p. 216, Pl 32, figs. 1—3) as Pinites zeuschnerianus Goepp.



10.

1l.

12,

13.

14.

15.
16.

17.

18.

19.

20.

Family Taxaceae

Torreya miocenica Kriusel — seeds. Fancucka-Srodoniowa 1963, Table 1.
IB PAN, MZKW. The genus mentioned in Zabtocki’s report 1959 (Kosty-
niuk 1959, p. 377). ‘ )
Taxoxylon goppertii Ung. — wood. Unger 1850, p. 318: sub Taxoxylum
gopperti Ung.

Family Pinaceae

. Pinus brevis Ludwig — cone. Det. Zablocki, 1966 (Kolasa 1981, p. 92),

MZKW. _

Pinus krolit Zabl. — cones, seeds. Zablocki 1960, Pl 1, figs. 1—4 and
a specimen given as P. salinarum Partsch (Zablocki 1928a, Pl. 7, fig. 3).
Pinus polonica Stur — cones. Stur 1873, pp. 7, 9; Zablocki 1928a, p. 182,
P1. 8, figs. 1—5.

Pinus salinarum (Partsch) Stur — cones. Stur 1873, pp. 7, 9; Zablocki
1928a, p. 184, P1. 7, figs. 1, 2, 4. The specimen in Pl 7, fig. 3 belongs to
P. krolii Zabl. (ef. item 10). Cones of this species were presented by Unger
(1850, p. 318, PlL. 35, figs. 28, 29) sub Pinites salinarum Partsch.
Pinus spinosa Herbst — cones. Zablocki 1928a, p. 186, Pl. 7, figs. b, 6.
Stur gave some cones of this species sub. P. russeggeri Stur (1873, pp.7,9).
Pinus sylvestris L. miocenica Zabl. — cones. Zablocki 1928a, p. 183,
Pl 7, fig. 7.

Pinus thomasiana (Goepp.) Reichenb. — cones. Mai 1964, p. 140.
Pithyoxylon cf. silesiacum (Ung.) Kraus — wood. Stur 1873, p. 9, sub.
Pithyoxylon cf. silesiacum Ung. Given by Unger (1850, p. 318) sub Peuce
silesiaca Ung. '

Family Taxodiaceae

Cunninghamia sp. — cones. Zablocki’s report, 1959 (Kostyniuk 1959,
p. 377). J. Zablocki intended to describe a fossil species, C. salinaria
sp. n. (letter of 3 June 1976 to M. Srodoniowa).

Glyptostrobus europaea (Brongn.) Unger — Zablocki 1928b, p. 7, sub -
G. ewropaea Brgn.

Sequoia abietina (Brongn. in Cuv.) Knobloch — seed scales. Zablocki
1928a, p. 187, PL 8. figs. 6—9, sub §. langsdorfii Brongn. .
Taxodium dubium (Sternb.) Heer — cone. Zablocki 1930a, p. 140, PL. 10,
fig. 17, sub T. distichum miocenum Heer.



21.
22.
23.

24,

25.

26.

27.

28.

29,

30.

31.
32.

33.

Family Cupressaceae

~

Chamaecyparis salinarum Zabl. — seed scales. Zablocki 1930a, p. 140,
Pl 10, figs. 14—16.

Juniperus sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
Libocedrites salicornioides (Ung.) Endlicher — leafy shoots. Zablocki
1930a, p. 141, PL 10, figs. 1—13, sub Le¢bocedrus salicornioides {Ung.)
Heer.

Tetraclinis brongniartic (Endlich.) Kriusel — leafy shoots, cones. Mai
& Walter 1978, p. 28. Previously given as T. wandae Zabl. (Zablocki 1928a,
p. 188, Pl 8, figs. 10—17) and as T. articulata (Vahl.) Masters foss. (Eaticu-
cka-Srodoniowa 1963, Table 1).

Thuja sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Angiospermae — Dicotyledones
Family Betulaceae

Alnus kefersteinii (Goepp.) Unger — fruits, seeds. Zablocki 1928a, p. 196,
Pl 10, figs. 41, 42, sub A. kefersteinii Ung.

Betula sp. — wood. Mai 1964, p. 140. Described by Unger (1850, p. 319)
sub Betulinium parisiense Ung.

Carpinus type betulus L. — fruit. Jentys-Szaferowa 1961, p. 32, PL. 14.
This specimen was originally included in C. polonica Zabl. (cf. Jentys-Sza-
ferowa 1960, Pl. 1, fig. J,).

Carpinus polonica Zabt. — fruits. Zablocki 1928 a, p. 196, P1. 10, figs. 1—20.
In his report of 1959 J. Zablocki informed about the occurrence of 3 species of this
genus.

Ostrya sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Family Fagaceae

Castanea sp. — Zabltocki 1930b, p. 229. So far unconfirmed suggestion.
Castanopsis salinarum (Ung.) Kirchh. — fruits. Kirchheimer 1941, p. 613,
Text-fig. 6. Previously given under the names Castanea salinarum Ung.
(Unger 1850, p. 320, Pl. 35, figs. 11—13), Pavia salinarum Ung. (Zablocki
1928a, pp. 181, 200, Pl. 11, figs. 13, 14) and Castanopsis schmidtiana
(Gein) Kriusel (Zablocki 1930a, p. 140).

Fagus ferruginea Ait. var. miocenica Menzel — fruits. Zablocki 19284,
p. 197, PL 11, figs. 1—12. Given under the names F. ferruginea Ait. (Lan-
cucka-Srodoniowa 1963, Table 1) and F. attenuata Goepp. (Mai 1964,
p- 140).
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34.

35.
36.
317.

38.

39.

40.

41.

42.
43.

44.

45.

Fagus cf. orientalis Lipsky — fruits. The species mentioned in Zablocki’s
report, 1959 (Lancucka-Srodoniowa 1966, p.62).

Fagus sp. — leaves in salt-underlying sandstones. Zablocki 1928Db, p. 6.
Fagus sp. — pieces of wood. Zablocki 1928a, p. 197. Described by Unger
(1850, p. 321) sub Fegonium vasculosum Ung.

Quercus sp. div. — fruits. Zablocki 1928a, p. 199, Pl. 11, figs. 15—20.
In his report of 1959 J. Zablccki infoimed about the occurrcnce of 3 species of this
genus.

Trigonobalanus exacantha Mai — fruits. Det. FLarncucka-Srodoniowa, 1980
(Kolasa 1981, p. 105), MZKW.

Family Myricaceae

Myrica ceriferiformis Kownas — endocarps. Det. Laricucka-Srodoniowa
1981 (unpubl.), IB PAN, MZKW.

Myrica cf. suppanii Kirchh. — endocarp. Det. ELaricucka-Srodoniowa,
1980 (Kolasa 1981, p. 105), MZKW.

In his report of 1959 J. Zablocki informed about the occurrence of 2 speecies of this
genus. ‘

Family Juglandaceae

Carya pusilla Ung. — nuts. Zablocki 1928a, p. 195, Pl. 8, figs. 20, 21;
Mai 1981, pp. 359, 360. Kirchheimer (1957, p. 202) included this species
in C. veniricosa (Sternb.) Ung.

Carya rugosa Zabht. — nuts. Zablocki 1930a, p. 144, Pl. 12, figs. 1—4,
Carya ventricosa (Sternb.) Ung. — nuts. Zablocki 1928a, p. 194, Pl. 8,
figs. 18, 19, sub C. ventricosa (Brongn.) Ung. Its remains are frequently
met with and described by Unger in 1850 as Juglans ventricosa Brong.
(p. 321, PL. 35, figs. 14—186), J. costata Ung. (p. 321, Pl. 35, figs. 19, 22),
Castanea compressa Ung. (p. 320, Pl. 35, figs. 9, 10) and Quercus glans
saturni Ung. (p. 319, PL. 35, figs. 5—7). Cf. Stur 1873, pp. 7—9; Zablocki
1928a, p. 193; Kirchheimer 1957, pp. 202, 203 and Mai 1981, pp. 367—371.
Carya vel Pterocarya sp. — pieces of wood. Zablocki 1928a, p. 197. De-
seribed by Unger (1850, p. 320, Pl. 35, figs. 26—27) under the name of
Fegonium salinarum Ung.; frequent in the Wieliczka deposits.
Engelhardia salinarum Zabl. — fruits. Zablocki 1930a, p. 147, PL 11, figs.
11—14. The suggestion that this name should be changed for E. salinaria
Zabt. (Jihnichen, Mai & Walther 1977, p. 351) is not just, for the original
name is correct — H. salinarum Zabl., and not E. salinarium Zabl., as
the above-mentioned auth i




46

47.

48.

49,

50.

b1.

52.

b3.

b4,

56.

11

“Juglans bergomensis (Bals.-Criv.) Massal. — nut. Mai 1964, p. 140. The

species given by Zablocki (1930a, p.144) sub J. tephrodes Ung. — cf.
Kirchheimer 1957; Lanicucka;Srodoniowa 1963, Table 1.

Juglans costata (Presl) Ung. — nut. Described as J. costata Ung. (Unger
1850, p. 321, Pl. 30, fig. 23; Zablocki 1928a, p. 193, P19, fig. 13). The
remaining specimens referred by Unger to this species, belong — ac-
cording to Zablocki — to Carya ventricosa (cf. item 43) and Juglans szaferi
(ef. item 49). This species is placed by some investigators in the genus
Carya — cf. Mai 1981, pp. 356, 357.

Juglans salinarum (Sternb.) Pusch * — nut. Unger 1850, p. 321, Pl. 35,
figs. 17, 18, sub J. salinarum Ung. The specimen described by Zablocki
(1928a, p. 194, Pl. 9, fig. 8) comes from the salt deposit at Bochnia.
Juglans szaferi Zabl. — nuts. Zablocki 1928a, p. 192, PL. 9, figs. 7, 9—11.
Two specimens described by Unger (1850, Pl. 35, figs. 20, 21) as J. costata
Ung. also belong in this species.

Juglans wandae Zabl. — nuts. Zablocki 1930a, p. 143, P1. 11, figs. 1—3,
10. According to Méadler (1939, p. 61), they are nuts of Juglans (Carya)
costata (Presl.) Ung.

Pterocarya raciborskit Zabl. — nuts. Zablocki 1928a, p. 189, PL. 10, figs.
21—34.

Pterocarya sp. div. — Zablocki’s report, 1959, unpubl.

Family Ulmaceae

Celtis lacunosa (Reuss) Kirchh. — fruits. Det. Lancucka-Srodoniowa,
1982, unpubl. IB PAN. The genus mentioned in Zablocki’s report, 1959
(Kostyniuk 1959, p. 377).

Zelkova sp. — Zablocki 1930b, p. 232. Uneconfirmed suggestion.

Family Eucommiaceae

. Eucommia sp.— leaf fragments. Fancucka-Srodoniowa 1966, p. 67.

Family Phytolaccaceae

Phytolacca sp. — Zabloeki’s report, 1959 (Kostyniuk 1959, p. 377). Sug-
gestion so far unconfirmed.

* The specimen deseribed by Sternberg (1825) as Juglandites salinarum was numbered

by Pusch in the genus Juglans in 1837 (ef. Kirchheimer 1957, p. 201).
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b7.
58.

59.

60.

61.
62.

63.

64,

65.

66.

Family Hamamelidaceae

Corylopsis sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
Hamamelis ewropaea Zabl. — seed. Zablocki 1930a, p. 148, Pl. 12, fig. 13.
Kirchheimer (1957, p. 491) calls this generic determination in question.
Liquidambar europaea A. Br.— fructifications, leaves. Unger (1850,
p. 318) mentioned these fructifications under the name of Steinhauera
subglobosa Sternb., whereas Stur (1873, p. 9) and Zablocki (1928a, p. 201,
Pl 9, figs. 1—6) classified it in Liquidambar europaeum A. Br. Its leaves
occur in the salt-underlying sandstones (Zablocki 1928b, p. 6).

Family Platanaceae

Platanus sp. — fruits. Zablocki 1930a, p. 149, Pl. 12, figs. 10, 11. In
Kirchheimer’s (1957, p. 579) opinion the determination is questionable.

Family Magnoliaceae

Liriodendron sp.— Zablocki 1930b, p. 229. Unconfirmed suggestion.
Magnolia burseracea {Menzel) Mai — seeds. Mai 1975, p. 567. It was
given previously as M. attenuata Web. (Zablocki 1930a, p. 150, Pl. 12,
figs. 20, 21) and M. sinuate Kirchh. (Mai 1964, p. 140).

Magnolia lusatica Kirchh. — seeds. Mai 1964, p. 140. Previously determi-
ned as M. kobus Reid foss. (Zablocki 1930a, p. 150, P1. 12, fig. 23), M.
ultéma Kirchh. (Kirchheimer 1957, pp. 221, 539) and M. cor Ludw. (det.
Lancucka-Srodoniowa, 1958 in Kolasa 1981, p. 97).

Family Annonaceae

Annonaespermum sp. — Zablocki’s report, 1959, unpubl Suggestlon ought
to be confirmed.

Family Lauraceae

Cinnamomum sp. — leaves in sandstones which underlie the salt. Zabtocki
1928b, p. 6.

Lauraceae gen. div. —frults Zablocki’s report, 1959 (Kostyniuk 1959,
p- 377). Laurus and Ocotea are probable genera (Zablocki 1959, unpubl.).



67.

68.

69.

70.

71.

72.

73.
74.

75.
76.

13

Family Menispermaceae

Menispermum sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
Unconfirmed suggestion, probably endocarps of Sinomenium.
Sinomenium militzeri Kirchh., — endocarp. Det. Faricucka-Srodoniowa,
1982, unpubl., IB PAN.

1

Family Nymphaeaceae

Brasenia sp. div. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Family Ceratophyllaceae

Ceratophyllum sp. — Zablocki’s report, 1959, unpubl. Suggestion ought
to be confirmed.

Family Droseraceae

Aldrovanda sp. — Zablocki’s . report, 1959 (Kostyniuk 1959, p. 377).

Family Actinidiaceae

Actinidia sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Family Theaceae

Campylospermum sp. — Zablocki’s report, 1959, unpubl. Suggestion ought
to be confirmed. '
Eurya stigmosa (Ludw.) Mai — seed. Lancucka-Srodoniowa 1966, p. 80,
Pl b, fig. 9, TB PAN.

Gordonia sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
Stewartia beckerana (Ludw). Kirchh. — fruits. Mai 1971, p. 340. The genus
given by Zabtocki in 1959 (Kostyniuk 1959, p. 377), IB PAN.

. Family Rosaceae

. Amelanchier sp. — Zablocki’s report, 1959, unpubl.
8. Crataegus sp. div. — endocarps. Zablocki 1928b, p. 7, PL 1, fig. 11. Ac-

cording to Zablocki (1959, unpubl.), there may be 3 species.
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80.
81.

82.

83.

84.

85.

86.

. Prunus sp. div. — Zablocki’s report, 1959, unpubl. The species P. crassa

(Ludw.) Schimper is possible. Stone of Prunus sp. — det. Lancucka-Sro-
doniowa, 1980 (Kolasa 1981, p. 103), MZKW.

Family Papilionaceae

Ceratonia sp. — Zablocki 1930b, p. 232. Unconfirmed suggestion.
Robinia sp. — Zablocki 1930Db, p. 229. Unconfirmed suggestion.

Family Alangiaceae
Alangium dubium (Ung.) Mai — stone. Mai 1970, p. 474. R. H. Eyde

and M. Eancucka-Srodoniowa distinguished this genus in the collection
of IB PAN in 1967.

Family Nyssaceae
Nyssa disseminata (Ludw.) Kirchh, — fruit-stones. Det. Fancucka-Sro-

doniowa, 1982, unpubl.,, IB PAN, MZKW. The genus is mentioned in
Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Family Myrtaceae

Myrtus sp. — Zablocki 1930b, p. 232; 1959, unpubl.

Family Onagraceae

Hariziella miocenica Szafer — fruits. Szafer 1963, pp. 5, 27; IB PAN.
Previously described as Carpolithes rosenkjaeri Hartz or the genus Harizia
related to the family Cornaceae. »

Family Tiliaceae
Tilia preplatyphyllos Szafer — fruits. Det. Fancucka-Srodoniowa, 1982,

unpubl., ITB PAN, MZKW. The genus found present by Zablocki (1930b,
p. 232).

Family Sterculiaceae

. Sterculia sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).



88.
89.

figs. 4, 5. IB PAN, MZKW.
90.

91.

92.

93.
94.

95.

96.

97.

98.

99.

*

Family Rutaceae

Phellodendron sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
Toddalia latisiliquata (Ludw.) Gregor — seeds. Gregor 1978, p. 26, PL. 3,

Toddalia maii Gregor — seeds. Gregor 1978, p. 27, Pl 5, fig. 4; PL 6,
fig. 7. IB PAN, MZKW. ‘ ,

Toddalia naviculaeformis (E.M. Reid) Gregor — seeds. Gregor 1978,
p. 28. IB PAN, MZKW. :

Zanthoxylum ailanthiforme (Gregor) Gregor — seeds. Det. Yancucka-
-Srodoniowa, 1980 (Kolasa 1981, p. 105), IB PAN, MZKW. The genus
was distingunished by Zablocki (Kostyniuk 1959, p. 377).

Family Anacardiaceae

Pistacia sp. — Zablocki 1930b, p. 232. Unconfirmed suggestion.
Schinus sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Family Sapindaceae
Sapindoidea sp. div. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377);
the probable species are 8. globosa (Ludw.) Kirchh. and 8. margaritifera
(Ludw.) Kirchh. (unpubl.).

Family Aceraceae

Acer sp. — fruits. Zablocki 1930Db, p. 229. IB PAN.

Family Hippocastanaceae:

Aesculus rouppertii Zabt. — seed. Zabloeki 1928a, p. 202, Pl 9, fig. 12.
According to Kirchheimer (1957, p. 470), this determination calls for
an anatomiecal study to confirm it.

Coriaria sp. div. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Family Sabiaceae

Meliosma cf. wetteraviensis (Ludw.) Mai — endocarp. Det. Fancucka-
-Srodoniowa, 1982, unpubl., IB PAN. '
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100.

101.

102,

103.
104.
105.

106.

107.

108.

109.

110.

111.

112.

Family Staphyleaceae

Staphylea sp. div.— seeds. Zablocki’s report, 1959 (Kostyniuk 1959,
p. 377), IB PAN, MZKW. : '
Staphylea cf. bessarabica Negru — seeds. Det. Lancucka-Srodeniowa,
1982, unpubl., IB PAN, MZKW. s
Turpinia ettingshausenii (Engelh.) Mai— seed. Det. Lancucka-Srodo-
niowa 1983, unpubl., IB PAN.

Family Rhamnaceae

Ceanothus sp. — Zablocki’s report, 1959, unpubl. Suggestidn unconfirmed.
Paliurus sp. — Zablocki’s report, 1959. (Kostyniuk 1959, p. 377).
Rhamnaceae gen. — Zablocki’s report, 1959, unpubl.

Family Vitaceae

Ampelopsis ludwigii (A. Br.) Dorof. — seed. Szafer 1947, p. 144, sub Vitis
ludwigii A. Br., IB PAN,

Tetrastigma sp. — seeds and fruits. Zablocki’s report, 1959, unpubl.
Suggestion unconfirmed.

Vitis parasylvestris Kirchh. — seeds. Yancucka-Srodoniowa 1963, Table 1,
as V. sylvestris Gmel. foss., MZKW. '
Vitis teutonica A. Br. — seeds. Zablocki 1928a, p. 203, Pl 10, fig. 43.
In Szafer’s (1947, p. 144) opinion, these are seeds of Vitis (Ampelopsis)
ludwigii. Zablocki’s specimens need verifying.

In his report of 1959, J. Zablocki informs about the occurrence of several species of
the genus Vitis, among other things, about seeds resembling the Mediterranean spe-
cies V. vinifera L.

Family Araliaceae

Aralia sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).

Family Cornaceae

Cornus salinarum Zabl. — endocarp. Zablocki 1930a, p. 151, Pl 12,
fig. 8. According to Kirchheimer (1957, p. 140), this determination demands
confirmation.

J. Zablocki, in his report of 1959, informed about the occurrence of geveral species
of this genus. v

cf. Cornaceae gen. — fruit. Det. Yancucka-Srodoniowa, 1980 (Kolasa
1981, p. 105), MZKW. >~
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114.

115.
116.

117.

118.

119.

120.

121.
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Subfamily Mastixioideae

Mastizia amygdalaeformis (Schloth.) Kirchh. — fruit-stones. Szafer 1961,
p.77. IB PAN, MZKW. The genus mentioned in-Zablocki’s report (Kosty-
niuk 1959, p. 377).

Mastizicarpum limnophilum (Ung.) Kirchh. — fruits. Kirchheimer 1941,
p- 614, Text-fig. 7. It was described as Quercus limnophila Ung. (Unger
1850, p. 319, PL. 35, figs. 1, 2), Raphia ungeri Stur (Stur 1873, pp. 8,
9) and , Palmenkerne” (Zablocki 1928b, p. 7, P1. 1, figs. 6, 7, 9). IB PAN,
MZKW.

Family Hricaceae

Andromeda sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
cof. Arctostaphyloides sp. — fruit. Det. Lanicucka-Srodoniowa, 1980 (Kolasa
1981, p. 103), MZKW.

Family Empetraceae

Corema sp. — Zablocki’s report, 1959, unpubl Suggestion ought to be
confirmed.

Family Hbenaceae

Diospyros salinaria Zabl. — calyx. Zablocki 1930a, p. 152, Pl. 12, figs.
14, 15. Doubtful determination (cf. Mai 1964, p. 140).

Family 8 tymcacéae

Pterostyrax europaea Zabl. — fruit. Zablocki 1930a, p. 153, Pl. 12,
fig. 6. According to Kirchheimer (1957, p. 282), this determination calls
for confirmation.

Rehderodendron ehrenbergii (Kirchh.) Mai — fruits. Mai 1970, p. 490.
IB PAN, MZKW. It was given previously as the genus Durania (Zablocki’s
report in Kostyniuk 1959, p. 377) and D. ehrenbergiis Kirchh. (Mai 1964,
p. 140).

Styrax sp. — Zablocki 1930b, p. 232 and his report of 1959 (Kostyniuk
1959, p. 377).

2 — Acta Palaeobotanica, t. XXIV, z. 1, 2
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122.
123.

124.

125.

126.
127.

128.
129.

130.

131.

<

Family Symplocaceae **

Symplocos lignitarum (Quenst.) Kirchh. — fruit-stones. Det. Larcucka-
-Srodoniowa, 1980 (Kolasa 1981, p. 99), MZKW.

Symplocos poppeana Kirchh. — fruit-stones. Det. Lancucka-Srodoniowa,
1980 (Kolasa 1981, p. 99), IB PAN, MZKW. '

Symplocos salzhausenensis Kirchh, — fruit-stones. Det. Tanicucka-Sro-
doniowa, 1980 (Kolasa 1981, p. 99), IB PAN, MZKW. Given as §. globosa
Ludw., 8. casparyi Ludw. (Zablocki 1928b, p. 7) and 8. gothanii Kirchh.
(hancucka-Srodoniowa 1963, Table 1).

Family Apocynaceae

Nerium sp. — leaves in salt-underlying sandstones. Zablocki 1928b, p. 6.

Family Oleaceae

Fraxinus sp. — Zablocki 1930 b, p. 232. Unconfirmed suggestion.

Olea oleastroides Zabl. — fruit-stone. Zablocki 1930a, p. 154, PL. 12, figs.
19, 22. According to Kirchheimer (1957, pp. 244, 454), this determination
is questionable, because similar endocarps occur also in other genera of
the family Oleaceae.

Family Caprifoliaceae
Sambucus sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
Viburnum sp. — Zablocki’s report, 1959 (Kostyniuk 1959, p. 377).
Angiospermae — Monocotyledones
Family Potamogetonaceae
Limnocarpus sp. — fruit-stones. Zablocki’s report, 1959 (Kostyniuk 1959,

p. 377). The probable species: L. headonensis (Gardner) Reid & Chandler
(Zabtocki 1959, unpubl.).

Potamogeton sp. — fruit-stones. Zabtocki’s report, 1959, unpubl., IB PAN.

“#% Dotermination of Symplocos and Turpinia were kindly confirmed’ bv Dr D. H.

Mai, whereas Zanthoxylum by Dr H. J. Gregor.
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Family Cyperaceae

- 132. Carexr sp. — Zablocki 1928b, p. 7.

133. Cladiocarya sp. — Zablocki’s report, 1959, unpubl.

134. Cladium macrocarpum Dorof. — fruits. Det. Fancucka-Srodoniowa, 1983,
unpubl., IB PAN. This genus was mentioned in Zablocki’s report, 1959,
unpubl.

13b. Seirpus sp. — Zablocki’s report, 1959, unpubl.

Family Sparganiaceae

136. Sparganium aff. neglectum Beeby — endocarp. Det. Fancucka-Srodoniowa,
unpubl., IB PAN.

AN EVALUATION OF THE RESULTS OF THE STUDIES CARRIED OUT SO FAR

It is for a long time that large numbers of various plant remains have been
obtained from the salt deposits at Wieliczka but only part of them have been
studied palaeobotanically. And so, e. g., well-preserved and frequently found
pieces of wood were investigated only by Goeppert and Unger in the middle
of the previous century. Pieces of wood (lignites) gathered together in the Museum
of the Krakéw Salt -Works at Wieliczka are still waiting for a study. The de-
termination of the flora of fruits and seeds, initiated by Unger and Stur, was
carried on for many years by .Zablocki. Some of the determinations (about
40 species) have been made by other Polish and German scientists on the occasion
of their studies on various localities of Tertiary floras.

Up to now 136 taxons have been distinguished, of which 71 determined to
specific level and 65 only to genus or a higher systematic unit. These figures
do not mean that the flora of Wieliczka is already -well known, for only 42
species have been described and even so some of them should still be verified
by close anatomical investigation. Out of the signalled taxons, 85, including
29 determined to specific level, need elaborating. The dicotyledons are repre-
sented most abundantly (104 taxons), coniferous trees and shrubs being also
fairly numerous (21 taxons). Scarcely one-third of the dicotyledonous forms
distinguished have been studied in detail (cf. Tab. 2). The monocotyledons,
poorly represented, have not, as yet, been studied at all.

The results of palaeobotanic studies carried out so far are fragmentary and
abounding in gaps as regards diagnostic characters. Only J. Zablocki devoted
‘many years of work to the flora of Wieliczka; however, he published but a part
of his materials. The collections of specimens of this interesting flora call for
a modern and versatile study, carried out not only by the morphological method
but also by the anatomical method, difficult in use with this flimsy material
saturated with salt.

20
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Table
Systematic groups of plants in the Miocene flora of Wieliczka
Taxons Taxons Taxons

distinguished deseribed to be studied
Cryptogamae 4 3 1
Coniferae 21 14 7
Dicotyledones 104 34 70
Monocotyledones 7 e 7
Total | 136 o | 85

The salt series of Wieliczka have not, as yet, been examined palinologically,
although analyses made preliminarily showed the presénce of fairly numerous
sporomorphs (Kirchheimer 1950; M. Pautsch, Institute of Botany, Polish
Academy of Sciences, oral communication).

THE NATURE AND AGE OF THE FLORA

Accumulations of carbonized remains of plants (chiefly wood pieces and
big fruits and seeds) occur at various depths of the Wieliczka mine. They have
been collected for many years, but it is not possible to localize the exact places
from which particular specimens have been derived (¢f. Kolasa 1982). It may
be said in general that remains of fairly large size occur, above all, in the upper
part of the ,spiza” complex (,spiza” salt), whereas fine vegetable detritus
is met with in sterile bands which separate salt layers (mudstones). Leaf prints
were found exclusively in salt-underlying sandstones.

Trees and shrubs prevail in the compositjon of the flora (about 909,), whereas
herbs are distinetly few (about 109,). Such a ratio of the arboreal to herbaceous
plants is due to the allochthonous origin of the flora. Large and usually sturdily
built remains of trees and shrubs could reach the shore of the Miocene sea in
a relatively good state of preservation, even from far-off hill slopes. Water
transport, especially at the time of periodical floods, may have played the main
part in that, which is suggested by frequently found wood pieces water-worn
and round to such an extent that they look exactly like fruits varying in
size. The allochthonous origin of the flora is indicated also by the great
differentiation of habitats with which particular plants might have been
associated, and notably the distinet predomination of plants from the higher
elevated grounds surrounding the Miocene sea (cf. Tab. 3).

The remains of aquatic and sea-shore marsh plants are not numerous. Such
genera found in the flora of Wieliczka as Aldrovanda, Brasenia, Ceratophyllum,
Limnocarpus or Potamogeton may have come from water bodies cut off from
the sea and freshemed. There are also few plants associated with clearly arid
habitats; of these only one genus, Tetraclinis, occurs in semidesert areas of
North Africa nowadays. . -



Plants of varions communities represented in the Miocene flora of Wieliczka
(numbers of species or taxons distinguished are given in brackets)

Table 3

Marsh and aquatic e e Communities of arid Plants of habitats
communities Various forest communities on elevated grounds habitats not known exactly

Aldrovanda Aesculus, Acer, dctinidia, Alangium, Amelanchier, Ampelopsis, Andro- | Ceratonia Rosellinites (2)
Alnus meda, Annonaespermum, Aralia, Arclostaphyloides, Betula, Campylo- | Myrtus Trematosphaerites
Brasenia spermum, Carpinus (2), Carya (4), Castanea, Castanopsis, Ceanothus, | Nerium

Carex Cellis, Chamaecyparis, Cinnamomum, Coniferae (2), Corema, Coriaria, | Olea

Ceratophyllum Cornus, Corneceae, Corylopsis, Crataegus, Cunninghamia, Diospyros, | Paliurus

Cladiocarya Engelhardia, Eucommia, Burya, Fagus (4), Fraxzinus, Gordonia, Ha- | Pinus salinarum

Cladium ’ mamelis, Juglans (5), Juniperus, Lawraceae, Libocedrites, Liquidam- | Pistacia
Equisetum bar, Liriodendron, Magnolia (2), Mastizia, Mastizicarpum, Meliosma, | Tetraclinis

Glyptostrobus Menispermuwm, Myrica (2), Ostrya, Phellodendron, Phytolacca, Pinus
Hartzrella (7) (6), Pithyoxylon, Plalanus, Prunus, Plerocarya (2), Pterostyrax, Qu-
Limnocarpus ercus, Rehderodendron, Rhamnaceae, Robinia, Sambucus, Sapindoidea,

Nyssa Schinus, Sequoia, Sinomeniwm, Staphylea (2), Sterculia, Stewartia,

Potamogelon Styrae, Symplocos (3), Taxoxylon, Tetrastigma, Thuja, Tilia, Tod-

Scirpus dalia (3), Torreye, Trigonobalanus, Turpinia, Viburnum, Vitis (2),

Sparganium Zanthoxyluwm, Zelkova

Taxodium

16 1909 8 3
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At first palaeobotanists referred the flora of Wieliczka to the Helvetian
or the Middle Miocene (Zablocki1930b; Raniecka-Bobrowska & Czeczott
1958; Szafer 1961). Kirchheimer (1941) supposes that this flora contains
Lower-Tertiary elements ( Mastivicarpum limnophilumand Castanopsis salinarum)
redeposited in the Miocene sea. The exeeptionally good and uniform state of
preservation of all the remains makes it impossible to accept that supposition
and we must agree that the whole flora known comes from the period of deposi-
tion of the salt-bearing series (Liaficucka-Srodoniowa 1963, 1956; Stuchlik
1980). Many years studies conducted by geologists and palaeontologists
have proved that it happened at the beginning of the Upper Miocene (formerly
Lower Tortonian, now Middle Badenian, M,,: Wielicien — Liuczkowska
1978). This statement is not at variance with the results of palasobotanical
studies.

Considering the occurrence of members of the family Mastivioideae (Mastivia,
Mastizicarpum) and the so-called accompanying spacies of the genera Alangium,
Avrctostaphyloides, Castanopsis, Cinnamomum, Engelhardia, Huryas, Gordonia,
Myrica, Rehderodendron, Sterculia, Symplocos, Terastigmaz, Trigonobalanus
and Zanthoxylum in it, the flora of Wieliczka is numbered among the so-called
smastixioid” floras (Mastixioideen Floren, according to Kirchheimer). The
mastixioid floras, which comprise a number of plants with great climatic re-
quirements (tropical and subtropical elements) ‘were initially knowa in Europe
chiefly from the Lower Tertiary, especially from the Eocene and Oligocene.
They bear evidence of the fact that at that time there were evergresn laurel-leaf
woods, rich as regards their composition, in Western, Southern and Central
Europe. As the climatic conditions deteriorated, this palaeotropical vegetation
was gradually dying out, its impoverishment being discontinuous, proceeding
at cyclic intervals (Mai 1965, 1981). As shown by studies carried out recently,
notably by German palaeobotanists, the elements of that palaeotropical flora
were not becoruing radically extinct before the decline of the Miocene or before
the Pliocene. As the mastixioid floras known in Burope come from various
periods of the Tertiary and their composition includes a more or less marked
proportion of plants of a palaeotropical nature, they can be divided into older
and younger mastixioid floras (Mai, 1. ¢.). The older mastixioid floras (Palaeo-
cene, Eocene and Oligocene) belong to the group of palaeotropical floras, in
which the evergreen laurel-leaf woods play the main role, whereas the younger
mastixioid floras (Miocene) are referred to the group of arctic Tertiary floras
with agsociations of mixed and deciduous forests, in which owing to favourable
climatic conditions some palaeotropical species were still preserved.

The Miocene flora of Wieliczka belongs to the so-called younger mastixioid
floras (Mai 1965, 1967 — Florenzone XIT). The dominant role in its floristic
composition is played by trees and shrubs of mixed and deciduous forests, the
family Mastixzioideae is represented only by two genera, while the ,accompanying
species” are fairly numerous and — which is an important features of the young-
er mastixioid floras — the presence of the so-callel Mediterranean elemant
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is marked conspicuously. The Mediterranean type of vegetation is represented
in the flora of Wieliczka by such genera as Ceratonia, Myrtus, Nerium, Olea,
Paliurus, Pinus (P. salinarum — a fossil gpecies similar to P. brutia and P.
halepensis), Pistacia, Tetraclinis (T. brongniartii — similar to T. articulaia),
Vitis (V. parasylvestris — like V. sylvestris and V. vinifera). Probably the still
unidentified species of such genera as Juniperus, Quercus, Castanea and Crata-
egus will also belong here.

The present range of information on the flora of Wieliczka permits us to
refer its age to the older part of the Upper Miocene (formerly Lower Tortonian,
now Badenian: Wielicien) i. e. to the period in which in the light of geological
and palaeontological studies the salt deposits comprising this flora were formed.

Polish Academy of Sciences, Institute of Botany, Department of Palacobotany, ul. Lubicz 46,
31—512 Krakéw

Instytut Botaniki PAN, Zaklad Paleobotaniki
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Plate I

. Torreya miocenica Kriiusel, seed — MZKW 111/605/2/Pb, X ca. 3

. Torreya miocenica Kriusel, fragment of seed — IB PAN 37/51, x 3

. T'rigonobalanus exvacantha Mai, fruits — MZEKW III /710/1—2/Pb, X ca. 5
. Oeliis lacunosa (Reuss) Kirchh., fruit — IB PAN 37/37, x 7

. Myvica cf. suppanii Kirchh., endocarp — MZKW T11/575/Pb, X 6

. Myrica ceriferiformis Kownas, endocarps

7. 1B PAN 37/75, x 11

8,9. MZKW III/546/1—2/Pb, X ca. 9, ca. 10

10. IB PAN 37/75, x 12 .

Sinomenium militzeri Kirchh., endocarp — IB PAN 37/45, X ca. 8

Alangiuvm dubiwm (Unger) Mai, stone — IB PAN 37/34, x 4

Stewartia beckerana (Ludw.) Kirchh., fragment of fruit — IB PAN 87/49, x 4
Nyssa disseminata (Ludw.) Kirehh., stonein the piece of salt — MZKW 111/542/Pb, x 3
Nyssa disseminata (Ludw.) Kirchh., stone — IB PAN 37/46, X ca. 6

Hartziella miocenica Szafer, fruit from two sides — IB PAN 37/35, x12
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Plate 11

. Tilia preplatyphyllos Szafer, fruits — MZKW II1/713/1—2/Pb

1,2a — fruits from lateral side, X 6
2b — fruit from apical part, X 5

. of. Meliosma wetteraviensis (Ludw.) Mai, endocarp and its reconstruction — IB PAN

37/72, X6

. Zanthoxylum ailanthiforme (Gregor) Gregor, sceds — IB PAN 37/71, x 9
- Toddalia naviculaeformis (E. M. Reid) Gregor, seed — MZKW II1/709/1/ Pb, x 5,5
. Toddalia naviculaeformis (E. M. Reid) Gregor, seed from two sides — (specimen determined

by H. J. Gregor) —IB PAN 37/70, x 5,5

. Rehderodendron ehrenbergii (Kirchh.) Mai, fruit — IB PAN 37/42, x 2,3
. Mastizia amygdalaeformis (Schloth.) Kirchh., stone — IB PAN 37/25, x 4
. Mastizia amygdalaeformis (Schloth.) Kirchh., stone from two sides — MZKW I111/522/Pb,

X 3,4

. Vitis parasylvestris Kirchh., seed from two sides — MZKW II1/535/1/Pb, x 9
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14,15.

. Symplocos salzhausenensis Kirchh., stones -—— T PAN 37/48, < 5
. Symplocos poppeana Kirehh., stone — MZKW I11/552/1/ Pb, 5
. Symplocos poppeana Kirchh., stone — MZKW I111/551/Pb, X
. Symplocos cf. poppeana Kircbh., stone — MZKW [11/552/2/Pb, X5

. Staphylea cf. bessarabica Negru, seed - I PAN 37/52, x 9

. Turpinia ettingshausenit (Engelh.) Mai, seed from three sides —IB PAN 37/80, x
. Sparganium atf. neglectum Beeby foss., endocarp —IB PAN 37/73, » 10

Plate 111

. dmpelopsis Tudwigii (A. Br.) Dorof., sceds from two sides - IB PAN 37/47, 20 ca.
. Vitis parasylvestris Kirchh., sced - MZKW L1/335/2/Pb, ~ 8

. Symplocos lignitarum (Quenst.) Kirehh., stones - MZKW IT1/550/1 2/Pb, x ca. 5
. Symplocos lignitarum (Quenst.) Xirchh., stone — - IB PAN 37/48, £ ca.

Yoo
5,5

Cladium macrocarpwm Dorof., fruits - - I3 PAN 37/74, < 11

o
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