
During the Pannonian less inundated, non-aquatic habitats must have been covered by dense forests. Extensive swamps
were occupied by swamp forests, and rivers were fringed upon by gallery forests. Forests with pines of Mediterranean char-
acter flourished on higher levees, and rocky, elevated shores. 

The unlimited availability of water and warm temperate conditions supported the formation of multilevel, dense forest
vegetation. Pteridophytes, mainly ferns and horsetails thrived in the herbaceous level with the frequent occurrence of
Osmunda, Pronephrium and Pteris. The shrub layer was composed of mainly Byttneriophyllum and occasionally Myrica in
swamps. The crown layer of mixed forests was composed of some gymnosperms, i.e. Glyptostrobus europaeus, and
angiosperms, e.g. species of Alnus, Salix and Myrica. The vegetation of older Pannonian was completed with additional
species (see chapter “Pannonian flora of the Pannonian Basin”).

The crown layer of riparian forests was composed of Platanus, Liquidambar, Ulmus, Alnus, Salix and other genera.
Occasionally, the liana layer is indicated, e.g. by Smilax in Tihany. Members of the shrub layer were primarily Alnus, Salix
and Ulmus. Records suggesting the herbaceous layer are missing from assemblages that documents riparian forests.

In addition to the main dominant vegetation types, pine forests composed of Pinus and Picea are also assumed, developing
occasionally in drier habitats, on rocky slopes and outcrops far from the banks. Remains of these forests are documented in
Mindszentkálla and Diszel - Kula Hill. Occasionally, e.g. in Mindszentkálla, the pine forest was mixed with broadleaved decidu-
ous taxa, mainly Platanus.

Aquatic vegetation was described from permanently inundated, open water habitats mainly in the foothills of the Mátra
and Bükk Mts. In addition to aquatic floating and submerged plants, sedges favouring habitats on swampy meadows or
banks were also described, e.g. Carex.
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Pannonian vegetation of the Pannonian Basin

Text-figure 13. Reconstructed vegetation of Balaton-
szentgyörgy 
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Mesophytic forest vegetation is scarcely
encountered inside the basin. These forests with-
drew from the basin due to extensively inundated
areas by Lake Pannon and persisted in refuges,
e.g. in elevated so-called “inselbergs”. Meso-
phytic forest vegetation is indicated by remains of
Quercus kubinyii and Fagus in Alcsút, Aranyos-
gadány, Hosszúpereszteg and Sé.

By the lake margin, however, mesophytic forests
must have been present, which is supported by the
floras of Mataschen (KOVAR-EDER & HABLY 2006),
Paldau (GROSS 1998, KRENN 1998), and the Turiec
Basin (SITAR 1969, 1982) comprising numerous,
often thermophilous elements assumed to represent
mesophytic vegetation. 

As it was discussed above, main part of the
Pannonian Basin was covered by dominantly intra-
zonal or azonal, edaphic associations during the
Late Miocene, which was obviously determined
and influenced by the formation of Lake Pannon.
Zonal associations were just fragmented remnants
of the former extensive mesophytic forests.

Vegetation was reconstructed adopting a quanti-
tative method that uses “pfts” (plant functional types)
(ERDEI et al. 2013). It is the main advantage of the
method that results obtained by establishing ”pft”
groups enable direct comparisons with potential veg-
etation distributions simulated by dynamic vegeta-
tion models (e.g. CARAIB: CARbon Assimilation In
the Biosphere, dynamic vegetation modell, FRANCOIS

et al. 2011). Taxa, present at the various sites are
assigned to one or more model classes (plant func-
tional types, pft) based on the morphological and
physiological traits of their modern relatives. Finally,
a fossil plant assemblage may be characterized by a
“pft” distribution or spectrum. The “pft” spectra are
comparable, and “pft” categories may be grouped
according to the study design, e.g. evergreen/decidu-
ous,needleleaved/ broadleaved, warm temperate /
cool temperate, xerophytic, etc., furthermore, biomes
may be defined applying “pfts”.

Compared to earlier studies where 13 (UTESCHER

et al. 2007) and 15 “pft” groups (FRANCOIS et al.
2011) were applied, a more detailed “pft” scheme (40
“pft” categories) is adopted. Grouping of “pfts” con-
siders growth froms (tree, shrub, herb) and non-
zonal, e.g. wetland elements, to approximate the
intrazonal “impact” of the individual assemblages.
Late Miocene vegetation of the Pannonian Basin
was reconstructed as vegetation layers for five time
slices, and was put in a palaeogeographic context.
The palaeogeographic background was set by a
series of detailed palaeogeographic maps published
by MAGYAR et al. (1999). Maps represent configura-
tions at 10.8, 9.5, 9.0, 8.0, and 6.5 Ma, respectively,
thus, document the extension and shrinkage of Lake
Pannon during the Late Miocene. 

Text-figure 14. Vegetation in the Pannonian basin during the Pannonian age.
Swamp (a), riparian (b), mesophytic forest (c), mixed-mesophytic forest with
pines (d)

a)

b)

c)

d)



The ratio of evergreen “pfts” indicates a weak temporal decrease by the end of the Miocene, which may be explained by
the slightly lower values of mean annual temperature (lower values of coldest month temperature). The presence of ever-
green elements is more pronounced far from the water mass of the lake, and more expressed by the southern and western
marginal localities. The ratio of warm temperate elements seems nearly unchanged during the Early and younger Late
Miocene. Its nearly insignificant decrease coincides with the largest extension of the lake, and this may be attributed to the
influence of the huge water mass. The slight climate change outlined by climate reconstructions had no observable impact
on the ratio of warm and cool temperate elements. Results of quantitative climate reconstructions (ERDEI et al. 2007) assume
a 0.5–1.0 °C decrease of the upper limit of mean annual temperature interval by the Pliocene. Climate analyses of the Late
Miocene floras of the Pannonian Basin estimated broad intervals, which, however, do not contrasts earlier results calculated
for the late Middle Miocene and Pliocene (ERDEI et al. 2013). 
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