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Type 2: matches the associations in drier, colder climate. There is a
dominant arcto-tertiary floristic element, mostly the representatives of
riparian forests (4lnus, Populus, Salix etc.), as well as the co-dominant
element of xeromorphic species of Leguminosae, hard-leaved (/lex-
type) Quercus, Mahonia, Ilex etc. (Mihajlovi¢ 1978; Mihajlovi¢ &
Lazarevi¢ 2004; Panti¢ 1956; 1961).
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Fig. 3. - Average ratios of dominant floristic elements in Miocene paleofloras
of Serbia and neighboring areas.

The following element in both types includes the marsh dendroflora
with genera Taxodium, Glyptostrobus and Nyssa. It must be noted that
Q. neriifolia and Q. apocynophyllum appear in both types of floras but
that their abundance is negligible as a rule.

In contrast to the previously described paleofloras, the diagram
representing Jasikovac paleoflora (Fig. 4) shows a completely different
association dominated by willow-type oaks, pines and sequoias.

Fig. 4. - Approximate representation of various floristic elements in the
paleoflora of Jasikovac.
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PINE-OAK FORESTS

Comparison of various recent associations had shown a high degree
of similarity between the paleoflora of Jasikovac and the recent pine-
oak forests that inhabit the mountain belt of North America (WWF 2001
NTO0307; WWF 2001 NT0303; WWEF 2001 NT0308.)

In that part of world, along the whole mountain range from Arizona
to the northern part of South America, at the altitude of 1500-2600 m
there are pine-oak forests forming a vegetation belt stretching through
Mexico, Belize, Guatemala, Honduras, Nicaragua, Costa Rica, Panama
etc. At the lower altitudes there is the typical tropical climate while in the
mountain areas there is a cooler climate and somewhat drier vegetation
dominated by various types of oaks (Q. aata, Q. costaricensis, Q.
copeyensis etc.) and pines (P. caribaea, P. oocarpa, P. patula etc.).
The pine-oak forests grow in the areas of high humidity and many of
them are included in “cloud forest” (fog forest) association (Wilson &
Townsend 2007; WWF 2001: NA0526).

It should be noted that sequoias, which are missing in the recent
pine-oak associations, also inhabit the areas of permanent fog — the
cloud forests.

The comparison of fossil flora of Jasikovac with the modern pine-oak
associations showed a high level of similarity, expressed in following
characters:

- Both associations are oligodominant

- The edificatory species are various species from genera Quercus
and Pinus

- Both associations develop under the influence of some type of
humid subtropicum.

The main difference between the studied communities is the distinct
presence of sequoias in the paleoflora of Jasikovac. However it should be
noted that in the Central American pine-oak forests pines are joined by
other species of Coniferales, for example representatives of Cupressus
and Pseudotsuga, indicating the appropriate conditions for development
of these warmth-loving conifers in this associations.



Bulletin of the Natural History Museum, 2008, 1. 35

ECOLOGICAL CHARACTERISTICS OF THE
STUDIED FOSSIL ASSOCIATION

The paleoflora of Jasikovac represents the remains of a forest
association, possibly of zonal character. This used to be an oligodominant
association and its edifiers were various species of willow-type oaks,
pines and sequoias. Considering the large abundance of Pinus we may
assume that these forests were well illuminated. The comparison with
the recent pine-oak forests and habitats of recent sequoias indicates a
possibility that they belonged to the type of cloud forest (fog forest).
The very good level of preservation of fossil material indicates that
this association lived in the immediate vicinity of the deposition
environment, that is, the lake where it was fossilized. The banks of the
lake used to be steep and without shallow parts, as indicated by the
almost complete lack of representatives of gallery forests and marsh
plants such as Taxodium and Glyptostrobus.

In the Miocene of the Balkans there were no tropical conditions
similar to those present today in Central America, but mostly a humid
subtropicum or a mediterranean-type climate (Utescher et al. 2007).
This climate was in many aspects similar to the present climate of the
mountain parts of Central America.

If in the tropical zone the mountain areas have a subtropical climate,
then in a subtropical or mediterranean zone the mountain areas will
have an even colder climate. According to this rule we may conclude
that the association of Jasikovac, in contrast to recent pine-oak forests
which in the tropical zone ascend to 2600 m, never entered such high
altitudes but instead probably inhabited the hill or montane areas within
the global subtropical/mediterranean climate of the Balkans.

According to its ecological needs, the paleoflora Quercus-Pinus-
Sequoia is the closest match to the primary Mediterranean forests,
while its oligodominant composition indicated the possibility that it
inhabited the habitats with decreased competition level. These were
most probably some rocky hill or montane habitats close to the lakes.
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CONCLUSION

The paleoflora of Jasikovac, dominated by willow-type oaks, pines
and sequoias, may not be matched with any other paleoflora of Serbia
and neighboring region according to its oligodominant composition.
This association may also not be matched with any recent association
in Europe as the last willow-type oaks in Europe became extinct.

The studied association shows a large similarity with high-mountain
associations of the tropical belt of Central America, where tropical-
subtropical montane pine-oak forests stretch for thousands of kilometers
through Mexico, Guatemala, Honduras, Costa Rica, Panama etc.

The association at Jasikovac had inhabited the hill or lower montane
areas near a large Miocene lake, while its shores were lacking both
swamps and azonal riparian forests. This hypothesis is supported by
the fact that the studied taphocenosis included neither 7axodium and
Glyptostrobus, the typical representatives of lowland marsh areas, nor
the representatives of gallery forests (Salix, Alnus, Populus) which are
very common in many Miocene associations.

Also, according to the composition of recent pine-oak forests, we
can conclude that the Jasikovac association of Q. apocynophyllum and
Q. neriifolia included a larger number of oaks species that may not be
distinguished from each other solely on the morphoanatomy of leaves.
This viewpoint assumes that these two morphotypes include not two
but many species of willow-type oaks that we are unable to distinguish
from each other solely on leaf morphology.
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CPEAIBLEMUOLEHCKA ®JIOPA JACUKOBLA -
—IIOPEBEILE CA CABPEMEHUM BOPOBO-XPACTOBUM
3AJEJHULIAMA HEHTPAJIHE AMEPUKE

JlEcA BOPBEBUR-MUIYTUHOBWR, I'OPAH TiviiAGKR

PE3UME

Ha noxanutery Jacuxosan (bepancko-nonnuku 6acen, Lipua ['opa)
HaheHU Cy (POCWIIHM OCTally OJMTOJAOMHUHAHTHE 3ajeJHUIIE y KOjO]
npeonial)yjy mpeacTaBHUIM BpOOIUKUX XpacToBa, OOpoBa U CEKBoOja:
Pinus hepios (Unger) Heer, Pinus taedaeformis (Unger) Heer, Pinus
paleostrobus Ettinghausen, Sequoia abietina (Brongniart) Knobloch,
Quasisequoia couttsiae (Heer) Kuzmann (syn. Sequoia couttsiae Heer),
Quercus apocynophyllum Ettinghausen, Quercus neriifolia Al. Braun.

CpenmeMuoIieHCKa cTapocT JacukoBauke naneodaope oapehena je
MOCPEIHO Y OTHOCY Ha MOJIOXKa] OCTaiuX (hiopa y reosonKoM cTyOy
(Cn. 1). 360r nanacka Indricotherium (Petronijevi¢ & Thenius 1958),
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ctapoct naneoduiope ca jokanutera Jlyre, Anyre u Xapemu onpehena
j€ Kao nomeMHolleHCcKka. Ha ocHOBY TosIeHCKe aHanu3e yTBphEHo je na
je maneodopa ca nokamutera [opaxie TOPHEMHUOIICHCKE CTApOCTH
(Pordevi¢-Milutinovi¢ 1998).

3ajenHUIIA OBAKBOI cacTaBa JIO caja HUje HalleHa Ha Jpyrum
nokanmuteruma CpOHWje M OKOJHUX TOIpydja Tako Ja Ce HE MOXKe
MOPETUTH HU ca IPyruM (DOCHITHHM 3ajeJHHIIaMa, HU ca PEICHTHUM
mrymama EBpore, ¢ 063upom na y EBponu Hema BpOOTMKHX XpacToBa.
JacukoBauka (hriopa mokasyje HajBehy CIIMYHOCT ca PEIICHTHUM OOpOBO-
XpacTOBUM IITyMaMa KOje HaceJhaBajy IUIAHMHCKA MOJIpydja IICHTPATHE
Amepuke.

Ha ocHoBy u3riiena u 04yBaHOCTH (DOCHITHOT MaTepHjaia, TeOIOIIKOT
cTyba, kmumarckux ¢akropa, mopehema maneoduope M PEHEHTHUX
3ajeIHHIIA, KA0 U KapaKTEPUCTHUKA PEIICHTHUX EKOJIOIIKUX EKBUBAJIeHATa
3aKJbYYCHO j€:

JacukoBauka maneoduiopa npencTaBba OCTaTKe MIYMCKE 3ajHHIIE,
Moryhe 3oHanHOr Kapakrepa. To je 6uaa oMuroJOMUHAHTHA 3ajeTHHUIIA
YUjU Cy eau(dUKATOPH pa3aIuduTe BPCTE BPOOIMKUX XpacToBa, OOpoBa
u cexkBoja. C 003MpoM Ha MPUCYCTBO BEJIUKOT Opoja Pinus MOXEMO
MPETIOCTABUTH JIa Cy OBe IryMe Ouiie 100po ocBetsbene. [lopehemem
ca peLeHTHUM OOPOBO-XPACTOBHM IllyMama M CTAHUIITUMA PELCHTHHX
cekBoja Moryhe je 1a cy oBe 3ajeHUIlE HaceshbaBaje MoaApydja CTaaHE
Mariie. Beoma no0Opa ouyBaHoCT (hocHITHOT MaTepujaia mokasyje 1a je
3ajeIHAIA KUBEJIa y HEMOCPENHO] ONM3WHU JETIO3UIIMOHE CPEIUHE,
Tj. jesepa y kome ce u ocunuzoBana. Obdane jezepa o6use cy cTpMme U
0e3 mmhaka Ha ITa yKa3yje TOTOBO MOTIYHO OJICYCTBO MPEICTABHUKA
rajJepyujcKuX IIyMa Kao W MOYBApHHUX Ouspaka monyt Taxodium wu
Glyptostrobus.

VY muoneHy Ha banmkaHy HHCY MOCTOjalM TPOIICKU YCIIOBH KaKBU
JaHac BIaAajy y HeHTpaliHOj AMepuIy, Beh je yrimaBHOM OO 3aCTYIJbEH
BJIOYKHH CYNITPOITMKYM HIIH KJInMa ciimaHa meautepanckoj (Utescher et
al. 2007). OBa xIMMa y MHOTOME OITOBapa KIMMU KOja JIaHac BIajia y
TUTAHUHCKUM ITpejieuMa lieHTpaiHe AMeprke. Ha ocCHOBY Tora MojxeMo
3aKJbYUYUTH JIa j€ jJACHKOBAYKa 3ajeHHIIA HaceIhaBaia OPICKE UITH HIKE
TUTAHUHCKE TIpeJieNie Y OKBUPY TIIOOATHOT CYyNTPOIICKO/MEIUTEPAHCKOT
kinumara bankana, 3a pa3iauKy o peleHTHUX 0OPOBO-XPAaCTOBUX IIIyMa
KOj€ y TPOTICKO] 30HH HacesbaBajy noapydja go 2600 m.
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[To cBOjuUM €KOJOMIKUM 3axTeBHMa, naneodiopa Quercus-Pinus-
Sequoia HajBuIIe OJroBapa NMPUMAapHUM MEIUTEPAHCKUM ITyMama a
10 CBOM OJIUTOJIOMUHAHTHOM CacTaBy yKa3yje Ha CTAHHILITA CMamhCHE
KOMTIIETHITH] € ¥ TO HajBEpOBATHH]E HAa CTEHOBUTE OP/ICKE MJIN TIJITAHUHCKE
npezene y O1u3uHU jesepa.



