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Abstract

The molluse fauna and flora collected from the Pannonian Kélla Sandstone at Mind-
szentkdlla are preserved as internal and external moulds. The frequent Congeria sp.,
Lymnocardium cf. soproniense and Unio atavus indicate the E zone of the Vienna basin.
The flora (determined by L. HaBry and Zs. DeBreczy) includes Mediterranean species,
which oceur also in the Sarmatian flora of the Tokaj Mts.

Introduction

The margins of the Transdanubian Midmountains and the shores of
Lake Balaton display classical localities of Pannonian and Pontian flora
and fauna. Description of the exposures and their rich fossil content was
made by several authors from 1835 up to now, e. g. PArtscH (1835), FucHs
(1870), HALAVATS (1911), LéRENTHEY (1911), VIiTALIS (1911), STRAUSZ
(1942a), BarrHA (1959), KORPAS—HODI (1983), MULLER—SzZONOKY
(in prep.).

Besides the older, well-known localities some new ones have been es-
tablished, like the quarry at Mindszentkélla. Its fossils have been mentio-
ned by the lithostratigraphic study of JAmBoR (1980) only. The species of
this flora and fauna are discussed in the present paper.

Pannonian formations of the Kal basin (Fig. 1)

The basement of the Kél basin is made of Permian red sandstone to
the southwest and Triassic carbonate rocks to the northeast. Pannonian
sedimentary rocks overlie them disconformably: clay, sand and sandstone,
gravel and conglomerate (Kélla Gravel - Quartz Sandstone Formation,
JAMBOR, 1980). The often similar Permian and Pannonian sandstones were
first distinguished by Lé6ozy (1916). He said, that the sand and sandstone
margins of the K4l basin were formed By beach dunes of a former embay-
ment of the Pannonian lake. The mouth of the bay was at Képtalant6ti
towards the Tapolca basin. HAasés (1954) indicated that the sandstone and
the underlying sand have the same grain size distribution. The siliceous
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Fig. 1. The Pannonian sandstone in the Kl basin. Legend: 1: Pannonian quartz sandstone;
2: Pannonian basalt ; 3: Pre-Pannonian rocks; 4: Pannonian basement (sand, clay).

matrix cemented the sand as lenses and banks; the latter preserved the
underlying sand from erosion. There is a strong correlation between the
cementation and gravel content of the sand (BIaARI, pers. commun.). Frag-
mentation and tilting of the sandstone and conglomerate beds and boulders
formed the boulder fields at Kdévagoors, Salfold, Mindszentkélla and
Szentbékkalla, parts of which are nature conservation areas.

The Mindszentkalla quarry

Mindszentkalla village lies at the NW margin of K4l basin, 9 km E of
Tapolca. The quarry is located 1 km N of the village.

The Km — 133 borehole, drilled in the quarry yard, hit the Triassic ba-
sement at 28 m depth. The Trias is overlain by 17 m clay, 3 m silty sand
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and 8 m fine sand. The latter is partly exposed by the quarry. The sand is
overlain by some ¢cm or dm thick limonite-cemented red sandstone, and
by 2—5 m thick quartz sandstone. The latter is fine-grained at the bottom,
pebbly sand at middle levels; the top is formed of some em to 1 m thick
conglomerate. Thesand and gravel grains are made of quartzite, the ce-
ment is silica, therefore SiO,-content exceeds 98,5%,.

The pebbles are well rounded, 2—10 cm in diameter. These form some
mm to dm thick graded beds in the sandstone, frequently displaying cross-
bedding. Also occur in small lenses (with graded bedding) and as isolated
pebbles. The orientation of small pebbles behind a larger one indicate SW
to NE current transport, parallel with the supposed shoreline.

The quartz sandstone bed is cut by vertical fractures, filled by loess
and soil.

Preservation of fossils

The fossils recovered from the quartz sandstone bed are external and
internal moulds. During the fossilization process the calcareous shell was
simultaneously being dissolved from the external and internal side as well.
On specimens of the bivalve Lymnocardium cf. soproniense the outline of
the ribs clearly follow the internal morphology of the shell, while muscle
scars are missing (i. e. cut by the ribs). Growth lines, mostly characteristic
for the external morphology, are clearly visible.

The plant fossils are mostly external moulds, but internal moulds oc-
cur, too (e. g. stems of Monocotyledonae). Plastic casts of external moulds
of fir cones were prepared to facilitate determination and photography.

External and internal moulds are frequently coloured by iron and
mangenese precipitates.

Fauna and flora

Fossils of the Mindszentkélla quarry were first mentioned by JAMBOR
(1980, p. 201): ,,M. Korpas-Hodi identified a Congeria sp. belonging to ei-
ther C. subglobosa or C. sopronensis as well as the forms Lymnocardium cf.
schmidti (M. HORN.) and and Lymnocardiwm variocostatum VITALIS. As for
the biostratigraphic position of this formation, it must certainly belong, as
indicated by its fauna, to the Congeria ungulacaprae Horizon.”

The following forms were determined by the present author:

Congeria sp. (7 specimens)
Lymnocardium cf. soproniense VITALIS (21)
Lymnocardium cf. majeri (HORNES ) (2)
Lymnocardium sp. (indet.) (4)
Unio atavus HORNES (5)
Melanopsis cf. fossilis (MARTINI — GMELIN) (1)
Gastropoda sp. (indet.) (1)

14%
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I think, that this fauna is older than that of the Congeria ungulacaprae
Horizon, i. e. it is not Pontian, but Pannonian. Tt is similar to the fauna of
Sopron, Eisenstadt and the Vienna basin (E zone).

Angiosperm plants were kindly determined by L. HaBLY, and pines by
Zs. DEBRECZY :

Myrica sp. 1. (1)
Myrica sp. II. (1)
Rhamnus alaternus LINNE (1)
Liriodendron (?) sp. (3)
Pinus halepensis MILLER (2)
Pinus cf. rostrata (MILLER) (2)
Pinus cf. sylvestris LINNE (2)
Pinus sp. (1)

Other plant fossils, which locally abundantly occur, are mostly inde-
terminable fragments of monocotyledonous and dicotyledonous stems and
leaves. The species Rhamnus alaternus and Pinus halepensis — together
with several Myrica species — occur in the Sarmatian flora of the Tokaj
Mts. (ANDREANSZKY, 1959).

Congeria sp.
(Plate 1, fig, 1—2)

Large size, extremely variable specimens of the form group Congeria
subglobosa — Congeria pancici. LUEGER (1980, Taf. 2, Fig. 4a—b) published
similar Congerias from Eisenstadt (Folligberg). Like those ones, the speci-
mens from Mindszentkélla display quadrangular outlines and bear two sharp
ribs (C. pancici), and have a strongly concave lunule (C. subglobosa ).

The species Congeria subglobosa is known from several localities in the
Pannonian basin, but is not a good index fossil due to its long range accor-
ding to Hungarian authors (STRAUSzZ, 1942b).

Lymnocardium cf. soproniense VirALis, 1934
(Plate 1, fig. 4)

It is the most frequent fossil at Mindszentkalla. This species was descri-
bed by VirALis (1934) from the Pannonian exposures at Sopron, with spe-
cial care to determine the characters distinguishing it from other large-size
Lymnocardiums (L. schmidti, L. penslii, L. variocostatum). STRAUSZ
(1942a) indicated that L. soproniense is an intraspecific, local variety of
L. variocostalum, the latter being a subspecies of L. penslii. The latter two
fossils are index fossils of the Pontian, so-called Congeria ungulacaprae
beds. Although the evolutionary relationships of these forms are not clear,
I think, that the L. soproniense cannot be considered as a local variety,
since it occurs in great numbers, for example in the Maly Clay in Northern
Hungary.
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The characters typical for L. schmidti and L. variocostatum have not
been found on the internal moulds from Mindszentkélla. The keel charac-
teristic for L. schmidti is missing from the edge of the area; also, the
“auricle” of L. variocostatum is missing at the junction of the anterior and
dorsal margins. Therefore, our specimens belong to the L. soproniense
ViTALis species due to their outline, size and number of ribs.

Lymnocardium cf. majeri (HORNES, 1870)
(Plate 1, fig. 3)

The specimen from Mindszentkéalla differs from the type L. majeri in
the number of ribs: the species of HORNES bears 12 — 13 ribs, our specimen
bears 22 ribs. Possibly, this character is not enough for determination, since
HavavATs (1886) and others indicated great variability in the number of
ribs.

L. mageri is not known from the Vienna basin. However, in Hungary
it occurs in a wide range: associated with Congeria czjzeki (KorrAs —HOD1,
1983) and with Congeria balatonica (STRAUSZ, 1952a).

Unio atavus (HORNES, 1870)
(Plate 1, fig. 5)

1870 Unio atavus ParTscH —HORNES, Taf. 37, fig. 2
non 1870 Unio bielzi Fucas—Fucas, Taf. 17, fig. 8 —10
non 1902 Unio halavatsi BRUSINA — BRruUsIiNa, Taf. 24, fig. 1 -4
1953 Psilunio atavus (PArRTscH, HORNES) — Parpp, Taf. 17, fig. 3
non 1959 Unio atavus PARTSCH —BARTHA, Taf. 7, fig. 1 -2
1980 Psilunio atavus (HORNES) — LUEGER, Taf. 4, fig. 7—8

¥
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Fig. 2. Reconstruction of a Melanopsis fossilis internal mould.
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While this species is characteristic for the E zone (PApp, 1953) in the
Vienna basin, it is considered as a poor index fossil in Hungary. Tts diffe-
rentiation from Unio mikanovici (= Unio halavalsi) was unclear for a long
time (STRAUSZ, 1942a). MULLER has shown lately (MULLER —Sz6NOKY, in
prep.) that there is a definite difference between the form brunni described
by Hor~Es, and the Tihany specimens of radmanesti described by Bru-
SINA in the position of the umbo. The Mindszentkalla specimens belong to
the species Unio alavus HORNES after their less eccentric umbo raised above
the dorsal margin.

Melanopsis fossilis (MARTINI — GMELIN, 1790)
(Fig. 2; Plate 1, fig. 6)

Single, poorly preserved specimen. It is an internal mould, boundaries
of the whorls are indicated by constrictions. Growth lines crossing the last
two whorls indicate that the last whorl of the original shell has covered the
preceding ones in great heights. This ‘“‘reconstruction’ suggests ranging to
the. M. fossilis species.

Rhamnus alaternus LINNE
(Plate 2, fig. 5)

Typical plant of the macchia. Tt can withstand arid climate better
than other plants of the macchia (ANDREANSZK Y, 1959). The species and its
relatives today live under Mediterranean climate, from the Canary Islands
through Europe to Anatolia.

Pinus halepensis MILLER
(Plate 2, fig. 6)

The Aleppo Pine (Jerusalem Pine) is the most widespread pine in the
Mediterranean realm. Its present area extends from Gibraltar to Lebanon.
It is one of the few pine species native in North Africa. It prefers arid, rocky
habitats, especially made of limestone; well adapted to long, dry summers.
Rarely occurs in closed forests, but lives mixed with Mediterranean vege-
tation. Its upper limit is 200 m above sea level in Dalmatia and 1700 m in
Morocco. Most frequent along the seashores, However, fossil Aleppo Pines
indicate an area extending far to the north (Mirov, 1967).

Environment and climate

Litho- and biofacies of the Mindszentkalla Sandstone indicate a high
energy, lakeshore environment with waves (Fig. 4).

Several authors (e. g. SzaTMAR1, 1971) studied the formation of pure
quartz sand. During sand deposition the K4l basin might have been an
embayment bordered by fracture-formed cliffs. The pure quartz sand was
deposited in a wet climate, in the lake with insignificant salinity. Organic
acids might had influence on the composition.
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sediment pressure

-

Fig. 3. Deformation of Congeria buried in life position.

Due to unfavourable conditions, the largest, thick-shelled fossils have
remained only. Their presence indicate strongly agitated, shallow water.
The thick shell is a means of even the byssate Congerias of mechanical sta-
bilisation on a moblile substratum. Lymnocardium valves occur mostly
impaired due to intense agiatation of water. The Unios were fossilized as
open, but paired valves, while most of the Congerias as closed, double val-
ves. These differences in preservation are due to different toughness of the
ligament.

Proximity of the shore is indicated by the local abundance of plant
fragments. Sand deposition might have been periodical: occasionally the
molluscs were buried in life position, as observed on some Congeria speci-
mens, compressed parallel with the comissure plane (Fig. 3).

Tt is very hard to give numerical estimates for the salinity of this bay,
although there are detailed scales (BARTHA, 1971; KorprAs —HODI, 1983)
based on fossil assemblages. While there are living species of the genera
Congeria, Unio, Melanopsis, but their environmental needs are hard to com-
pare with their Pannonian ancestors. We know, that Recent species them-
selves are not uniform in this point of view : Congerias live both in the caves
of Dalmatia and in the harbour of Antwerp (DAvITASHVILI and MERKLIN,
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Fig. 4. The Pannonian landscape at Mindszentlkélla.

1966). Also, the today exclusively freshwater Unio genus contains Pannoni-
an species (U. aiavus, U. mihanovici ), which occur together in great num-
bers with the marine, probably brackish water Lymnocardiums.

The plant community unanimously indicates Maditerranean climate
of the lakeshore, due to the moderating influence of the large mass of water
of the Pannonian lake. Recent Myrica species live along sea and lake shores,
mostly on brackish water marshes and on dunes. Majority of them keep
their leaves or evergreen. The Rhamnus alaternus and the Aleppo Pine
exclusively live in Mediterranean regions with winter rainfall, and 15— 18
°C yearly median temprerature. The contradiction between the xerophilous
flora and the high rainfall needed to form pure quartz sand can be solved.
For example, the Aleppo Pine lives in southern Dalmatia, under 2000 mm
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yearly rainfall, too. The distribution of precipitation, the microclimate and
the rocks on the surface — Pannonian dune sand or Triassic karst here —
are the major factors for the formation of the edaphic plant community.
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PLATE 1.
Figs. 1—2. Congeria sp.
Fig. 3. Lymnocardium cf. majeri (HORNES). 1,5 x

Fig. 4. Lymnocardium cf. soproniense ViTALIs

Fig. 5. Unio atavus HORNES
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PLATE 2.

Figs. 1—2. Pinus cf. rostrata (MILLER)
Fig. 3. Pinus cf. silvestris LINNE

Fig. 4. Myrica sp.

Fig. 5. Rhamnus alaternus LINNE

Fig. 6. Pinus halepensis MILLER
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