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Synopsis

> Biogeographical setting of the Palaeatctic foresttsppe zone:
The sub-Mediterranean and the continental type ofhie
forest-steppe zone

» Case studies from Eastern Palaearctic semi-arid kst
Turkmenistan, Kazakhstan and Mongolia

» Compositional traits of Pannonian forest steppe dgamics
of faunal types

» Case Estudles: Habitat types of ste’pp*ic forests arfdt"est—steppe :
sigmeta: Insect flagship species and assemblages

> Recent dynamics of sigmeta: fringe structures (\’/erseumtmg”)'

> Vegetatlon and faunal history and phylogeography ofthe
Pannonlan reglon — examples and prellmlnary concluens
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In the Pannonian région differentsp and different
overlap. General ecological rule:

At the contact zones of extended zonobiomes, can be
observed and also the: of the vegetation is patchy in largescale
. (e.g. in Eastern European tabldand).

Oppositely, in the Pannonian region the
sThus, diverse
emerge not only at the frlnges of woody habitats halso

These habitat skirts are characterised by dane-scalepatchy dynamics of
herbaceous and chamaephytic | forbs (mostly Apiaceae
and Asteraceae) andl (mostly Rosaceae) 20 |n sand stepp|
oak forests or In Ianuglnose oak scrub forests.

These fringe structures appear, however, also in rfmerly tradit |onaIIy
used:'but abandoned steppic and serdry grasslands CVersaumung s
mlmlckmg the physmgnomlcal traits of the meadowteppes

% Fekete Gabor — Varga Zoltan (2003). Pannonan vege’atlon
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Vegetationgeographicalregionsand the subdivision of Europe

The biogeographicalsubdivisionof Europe in the Habitats Directive is a
simplified version ofthe vegetationgeographicalsystemof H. Walter.
Theseregionscan be characterisedby habitat types (Annex 1) and by = .
somefloral and faunal types i.e. by setsof specieswvhich havetheir core
‘areasof distribution in afocal biogeographicalregion, e.g Atlantic,
Mediterranean, Contlnental Pannoman ,Steppic Euxmlc Boreal
Arctic,, Alplne etc: , guiis »-
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The Pannonianregion in Europe

> The generalzonal setting of
Europe istransformed in SE
Europe and Carpathian basin

» The Pannonianregion occupiesa
‘Central position within the
Carpathian basin

> It is nearly completely surrounded
by high mountains

» The Alps and Carpathians filter
but alsotransmit diverse floral
and faunal elements |

> In the Carpathian Basin the

forest-steppe; typical in the central
lowland and hilly parts of the
basin, Is represented bynumerous
regional variations with distinct

geological,edaphicand cllmatlc
| characters
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The western Palaearctic forest steppe belt is subadded by the Carpathians
into a Pannonian (sub-Mediterranean) and a Continental sukbzone,
differentiated in biogeographicalconnections, vegetation structure and
composition, and also irphylogeographicdynamics. In European part
mixed (in Pannonian: light-penetrated deciduousforestsare contacting
with - meadowsteppes E from Urals the light -penetrated (svetlohvojnayg

taiga predominateswith birch (kolyki) andlarch stands combinedwith
the vertical zonation (Stufenfolge in high mountains (examplesbelow).
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' The belt of deciduous forests ig
Istinctly-marked in.the

middle part of the E European
lain where deciduous species
Q. robur, Tilia cordata, Acer
ampestre) are dominants and
dificators. The smaltleaved
orests of Western Siberia are

e et e riginal forests which form an

[ i conlorous-didus) st with i cortain o Eopoan ot cotone between taiga and

Tamues.-s in ma tm areas of e ternAla

B T T S e e e orest-steppe. The forest

B i i Siar o o et Pl teppe extends as uninter

.77 Forest-steppe with Quercus robur in the European part and Q. mongolica in
-, Ass

upted zone from Carpathians
:,gt o the Altay and -becomes
I i A KR it o ragmented further east.
( Y Forest-steppes represent enosaic of
e Neadow steppe and woodlands.
1: e 3l Steppes and forest-steppes have bee
-2 {_ transformed by human activities; In
o~ g~ 4 European part the biogeography: of
- __ | the European steppes and forest-
B e st i ik o steppes is now cultural rather than

- Feather grass (Stipa-Festuca) communities on typical and southern chernozems.

nus sylvestris in Siberia

~ Artemisia-feather grass communities and depleted Artemisia-dwarf shrub communities . n atu ral
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The E Palearctic forest-steppe the forest — meadowsteppecontact:

< (Prunus, Cerasus, Amygdalus), Vitis,
Acer, Ulmus, wild: Triticum and
s related gen Tall grass—tall forb
¢« - (Ferula!) meadowsteppeson
- %7 plateaus forestsin protected
@ (humid!) ravines. Stronginfluence

4. ¢ Of (over)grazing. Rich in endemic
e =2 generaand spp. (e.g flightless
- # & ' Orthoptera, Noctuidag).
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The EPalearctic forest-steppe the forest — meadowsteppecontact
Examplesfrom Turkmenistan to Mongolia ‘-

Kazakhstan

Transili -Alatoo: tall-grass
meadowsteppeswithin and
abovethe Picea schrenckiana-
zone Dominant speciesare
partly S Siberian, partly
trans-Palaearcticspp. as
Brachypodium pinnatum,
Festuca rupicola, Koeleria
cristata, Irisruthenica,
Campanula glomerata, Galium

. wverum, Filipendula vulgaris,

Phlomis tuberosa, Pulsatilla
patens, Prunella grandiflora,
Salvia nemorosa, Trifolium
montanum, Veronica spicata,
In xeric slopes Artemisia spp.,

- Stipa lessingiana, Poa bulbosa,

Caragana spp., ephemeroide. |
Eremurus:spp., Tuli pa spp.
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The E Palearctic forest-steppe the boreal forest — meadowsteppecontact
Examplesfrom Turkmenistan te Mongolia

Kazakhstan: Dzhungarian Ala-too
Two typical semtarid habitat types

= (i) Tall forb meadowsteppewith. Peucedanum,
j L ibanotis, Prangos spp: (Apiaceag and
Aster (sect Galatella) spp., compostionand
structure like PannonianPeucedano-
Asteretum (similar associationsalsoin
European SRussiaand SSiberia.

(||) Rosaria dwarf scrubby vegetationwith
. Rosa, Spiraea
g~ Cotoneaster,
Amygdalus spp.,
Rosa sect
- spinosissma. .
with: inclused dry
grassypatches +
chamaephyta
(Dracocephalum,

Zizyphora spp.)
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The E Palearctic forest-steppe the boreal forest — meadowsteppecontact
Examplesfrom Turkmenistan to I\/Iongolla Mongolia = northern light taiga

"?51

Light -penetratedLarix sibirica

~ with inclusedtall grass—tall forb
' meadowsteppes extremely high
| speciediversity in plants
(Aconitum barbatum,

, Campanula glomerata,
Delphinium datum, Dianthus
superbus, Lathyrus versicolor,
Schizonepeta multifida,

) but alsoin insects e.g
butterflies and noctuid moths
(Parnassius nomion, Brenthisino,
Neptisrivularis, Erebia neriene,
Aricia eumedon, A. artaxerxes,
Pseudohermonassa cicatricosa, P.
melancholica, Noctua chardinyi,
Prognorisma albifurca,

L edereragrotisdifficilis,
Panchrysa dives, P. ornata,

o Polychrysia esmeralda, etc)




Bioe'ographicalconnectionsof Pénnoniansteppicwoods

The E Palearctic forest-steppe the boreal forest — meadowsteppecontact
Examplesfrom Turkmenistan to.Mongolia

Mongolia

Diversetypesof mountain steppesfrom N
(Chentej Mts.) to W (ChasagtChajrchan), s
substrate-dependent(granitic vs. calcareous
rocks) with large elevationalgradients — i
* many W Palaearcticconnections(Echinops
ruthenicus, Galium verum, Phlomistuberosa, #
Pulsatilla patens, Pseudolysimachion
Incanum, Dracocephalum ruyschiana).

Y
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High diversity of faunal types

The East Alpine, . lllyrian
Dacian, Carpathian, Holo-
and Ponto-Mediterranean and
Ponto-Pannonianinfluences
mostly overlap at the edgesof
the lowland and hilly areasin
SW and NE parts of the
S Carpathian basin.
The organisation of of the Pannonianforest-
steppe connected by resulted in the overlap of several
different faunal types, e.g. MediterraneanBalkanic, Siberian, Ponte
Caspian, PontePannonian Turano-Eremic and Xeromontane
elements. Especially the hilly areas of transitiordalimatic conditions,
surrounding the Pannonianlowland are populated by numerous,
blogeograph|cally |mportant species and communitiese.qg. the

‘ and also the "
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The lanuginose oak steppic forests
belong to the subMediterranean
colline-submontane level of the
Middle Range. Usually, they are
forming typical mosaic complexes
with the Pannonian rupicelous
and steppic grasslands or even
with Pannonian semidry swards.

. Thus, they belong to the habitats
with the highest species diversity.

o e
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The Pannonian steppic oak forests are.-forming halat mosaics wih Pannonian
grasslands: Pannenian rupicolous grasslands, stBannoniansteppic.grasslands
and Pannonian semidry grasslands.

Forms:
HUSB0T-01-02-02 szamm:
FHAFE projekt kerateben
keszilt trkeni adathazis
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Endemic subspecies:of a Ponto-Mediterranean-Turkeshic sp.: Mditaea ornata
kovacs Varga 1967, specialised ofirsum pannonicum. This endemic subsp. need
mosaic habitats with semi-shadowed patches for'aesttion of larvae in hot
summer period. The habitat is also an endemic Pann@an habitat type: Cirsio-
Brachypodion alliance; with structural similarity t o continénta! meadow steppes.

>
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The steppiéc and semidry sward mosaic habitats with abundant fringe strictures
usually have an extreme high biodiversity with cabccurrence of several Ponto
Pannonian spp., incl..also some endemic subspeaies micro” -species. Some of
these steppic spp. are important tools of biodiveny as foodplants of special
herbivorous 'insects, asAstragalus exscapus, A. dasyanthus, Cirssum pannonicum,
Onobrychisarenaria. The foed plant specialists.often have narrower rangthan
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Some of these food plant specialists have a higlogeographicalimportance as
the allopatric siblings of.Plebejus pylaon (FischerWaldheim,;1832) superspecies
with the Pannonian-Balkanic P. sephirus (Frivaldszky, 1835) and further spp.

In Iberia, SW: Alps, Asia Minor and Levant.

i et
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Ponto-Pannonian biogeographical

connections
Therangesof severalsteppicspecies extenys
to the S Ural ‘Mts.,.but.they do not reachto
Kazakhstan,. S Siberiaand N Mongolia.
Thesespecies calibe characterisedas
Ponto-Pannonian spp.,richly represented

In the steppic habitatsof the Pannonlan
region; 2 j LN o -

-..J !'

Typical representantsof this type are
e.g lrisaphylla, Pulsatilla grandis,

_ @ Linum flavum, Ranunculusillyricus,
MabrbenatbUCC Rl Thymus kostel eckianus; etc

i
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Idealised section of a loess medow steppe frofigealised section of a sewdry sward of Aggtelek karst
SE part of Pannonian lowland (Kistompapusztajissvat). Vertical scale about 10 cm: Species from LK
Vertical scale: about 10 cm. species from L 105 | athyrus pannonicus, Hypochoeris maculata, Briza
Festuca-rupicola, Thymus marschallianus, * -  media, Polygala maior, Dianthus pontederae, Jurinea
Centaurea spinulosa; Dianthus pontedeae, mollis; Festuca rupicola, Stipa joannis, Polygala
Salvia .nemorosa, Koeleria cristata, Galium maior, Cirsiim pannonicum, Adonisvernalis, Linum
verum, Thalictrum'minus, Festuca rupicola, flavum, Brachypodium pinnatum,.Pseudolysimachion
Cruciata glabra, Phlomistuberosa, ™ %"= spicatum, Thesium linophyllon, Echium maculatum;
Taraxacum  Serotinum, Stipa.capillata, Danthonia alpina. : _ |
Pseudolysimachion. spicatum. it _
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apuctures)«.«c *on»abandoned hayflelds (R) Thhaght
relatlons are often similar to the naturelike forest-steppe (semishadow).
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Change of vegetation in a colline forest steppe s@-community
due to traditional use and after abandoning

Wb g

el ,ﬁ!& ﬁa V" m? m

Natural, light penetrated steppic forest with
edaphic gaps aridnner fringe$

Closed, semcultural forest with narrow fringe
contacted with traditionally used grassland

. lh
@A“ N gt sl Toaral

rﬂqe.‘iﬁ?r N

After abandoning extension of fringje structures (Versaumung)
patchy dynamics of tall forbs and polycormons (egl@® below)
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Paleoecological setting of the LGM

The earlier’ treeless tundra models for Europe-north of the transverse moumanges of
the Pyrenees; Alps and Carpathians have been guestby surws of the Late Pleistocene
Mammalian faunaThe carrying capacity adequate to feed the herds of large herbivores
demands a rather productive environment, like té-continental meadow steppes in
southern Siberia and northern-Mongoiléae tundresteppic areas of E Europe

and the mountain belts of Central-Asia were:corgtbandnonanal ogue communities

have ‘establishebly mixing of tundral, steppic . and ererdeal elemente.g:Lemmus and
Dicrostonyx spp. together witiCitellus; Allactaga, Scista, Lagurus, Marmota andOchetona).
This habitat type appears to-have included alscspéom: delrduous Woodland €:0.
Clethri onomys glareolus andApodemus syl vati cus.
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® Vallonia tennilabris sites

= The dominance value of the cryvo Hous Violluse species

Between 22,000 and 20,000 yr Bleecline of thermophilous species

and expansion of &ryo-xerophilous, xeromontane element, Vallonia
tenuilabriswas shown, together with the boresAlpine/montane
Columella columella. The dominance of the kryophilous gastropods
reached values of 80% inthe northern parts of th&€arpathian basin
while dominance of the same group was about 40% the southern parts.
The "'gastropod-thermometer’” developed by Krolopp and $imegi shows
a mean July temperature about 14120C in the northern and. 1’2140C in .
the. southern part of t-he basm durlng theLGI\/I : - !




Biogeographical connection®f Pannonian steppic woods
E and S Carpathians have been repeatedly pointess@nimportant glacial

refuge area, from which trees started to migrate at the bagmiof the Hdocene
(e.g. Huntley& Birks.1983; Bennetit al. 1991; Huntley 1993; Willis 1994).

Dynamic change and:mixture of taiga, stepge
and.tundra species has repeatedly occurre

along a zon&cotone of, mammoutksteppée
and boreal forest withigh' biodiversity anad

Carbonate migration, secondary
carbonate in the fired layer

Wet climatic phase

“primary production(Kretzoi 1977!).
"Gastropod-thermometer” (Krolopp & Stimegi ):
mean July temperature:-12°C in the N and

13-14°C in the S part of the basin during tH&M.

Cold and dry stadial

began

. . Wildtires formed in spruce forest,
Wi Idfl res K. I, Al, Mn, Fe, Ba pick developed
in the top part of the sofl layver

SITE LOCATIONS 40,000 — 35,000 Cal.yrBPR
e .38
¥ g
F oA - 38
. 5 T 153? 13 l ‘( 22 - ,m~
BTN T ﬁ?'“ o
| B~ [T : 2
_:232':_ ?1-.29 : piiasy
" a3 25 3 a8 . o

Stadial, drier climate
phiase started

Rk 31 LT

25,000 — 30,000 Cal. yrB R

/Pmd sail, albic and spodic horizon developed
Podzolic soil

Spruce forest

3 )

Steppe vegetation developed, acolian
dust accumulation started

buried charcoal horizon and Ca, Mg
rich overlying bed formed

----T—-}IL[H!H-JWHP}'

I = 26 000 - 1 00y

Picea ocourred and covered

on the soil surface

: Temperatmre decreased -

<

Acid, Ba, Srrich litter accumulated,
Al, Fe, Mn migration started,

amorphous Si enriched

28 000 +/- 2 O0H) BPy.

Temperature decreased
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Dark green flelds European coniferous fores‘refugla (Schmitt & ‘Haubrich 2008)
Light green field with brown arrows: the Northern Carpathian arboreal refugium
with expansion routes of boreal species (coniferousees, Brown Bear, Bank Vole,
etc.). Grey circles with blue arrows: refugia of the Beechwith important post -
glacial expansion routes¥agri et al. 2006;Magri 2007) Light brown patches:
Eastern European boreal forestrefugia during the LGM (from-various Sources).
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rutilus,

9 S Carpathians Bombina variegata)
10 Stara Planina — Thracian Massiv
11 SE Alps —lllyrian (Bombina variegata,
Rana arvalis; Erebia medusa, Vipera
berus...)

12 Moesicum Crlcéus crlcetus, I\il us

splcnegus,
13 W Greece — Macedonlaq)uercus spp

14'S Urals' Gorex araneus, Cricetus
cricetus, Chlethri oan}{s,,glareoI‘Lgs) ;

Sorex araneus, Ursus arctos, Chlethrlonomys P

Extra-Mediterranean refugia:

1 Dogger-; Channel-; Atlantic land (Beirne)
2 W ofithe W Alps (Erebia medusa)

3 Black Farest Microtusarvalis)

4 Southern Moravia (Pollen + Macrofossils)

‘5 Northern Carpathians (Vipera berus,

Ursus arctos, Chlethrionomys glareolus,
Par nassius mnemosyne, etc.)
6 Batorliget (Pollen + Macrofossils)

7 Mti Apuseni (Lumbricidae,
- 8 SE Carpathians Bombina variegata)




Biogéographical connection®f Pannonian steppic - woods

a) ML phylogeny pisr4

iR
b

| The eastern main clade of the Clouded Apollo
" (Parnassius mnemosyne) is subdivided into four
(2 + 2+ BGCT/W-and EN/EEER) main groups of
& mtDNS CO1 haplotypes. Outgroup: the W
& European main clade of the species (A)
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From the four main'mtDNA haplogroups of the eastern main cladef the
Clouded Apollo (Parnassius mnemosyne) three occur in the Carpathian basin:

a western subgroup expanding fronthe eastern: margin of the Alps (blue),

an eastern central European (red/pink), and also a nottern subgroup expanding
northwards from the Carpathian basin-(orange/yellow). They are geograpleally
and also ecoloegically separated fronthe:southern Balcanic populations -.
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Population Population Leadina edae '
dynamics  genetic structure SRl ‘Anatomy of the range

Long.distanceexpansion
Founder-events
Population growth:

Cold stress

Continuous °
range

Regional diversity
Diffarentiation (Gst)

Admixture Merging:of evolutionary
lines

Within-population diversity

Population age
Demographic stochasticity

NN . Stability of populations
< sl  oeneticdrift
Rear edge EGl adaptations
Aridity Stress

Allopatric ‘speciationis generallya slow process thus strongly differentiated
taxa canonly evolvein refugia with survival potential both in cold:and warm

climatic phaseq” double refugial effect”). Phylogeographicsurveyshave shown
shallow diffentiations: only, contrasting W|th the strongly dlfferentlated |
popu[atlons of lower latitudes; ' 2 : '



Bic')“ge'ographical connection®f Pannonian steppic-woods

Steppic woods and their contact grassland type
are essential components of the Pannonian
natural and traditional cultural landscape ~

They are habitat types with high: nati on rlJ

responsibility of Hungary as; parts of our

natural and culti rrrJ heritage




Thank youforEyaus gttertion




