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BIOCENOTICAL ECOZONATION IN MEDITERRANEAN KARST OF
W. DINARIC ALPS, ADRIATIC ISLANDS, AND SEA BOTTOMS

ANDRIJA- ZELIMIR LOVRIC (ZAGREB)

I - INTRODUCTION

In continuation to the classic
explorations of the Karst vegetation
by HORVAT and HORVATIC, one studied

recently the distribution and diversity
of the complementary coenopopulations
of terrestrial and submarine vegetation
and fauna in relation to their altitudi-
nal zonation, humidity, winds, and dif-
ferent substrata as moderata merokarst,
true holokarst, and extreme ultrakarst-
all in limestones, then dolomites,ophio-
lites, silicates, gypsum, salt marshes,
etc... One analysed also the landscape
syndromes and vegetation mosaics (KRAU-

SE), and the correlations of altitudinal
series in plurizonal macrocomplexes.
By the phyto-alpinistic expeditions

one explored directly the up to recently
few known rockbush in giant kilometric
escarpments of abrupt maritime and insu-
lar mounts. A rather detailed knowledge
of the diversity, distribution and zona-
tion 1is obtained by a dense net of
2 870 macrotransects of sea-mounts di-
rection, from bottoms to coastal and
insular peaks, inclusing the vascular
flora, lichens, marine algae,terrestrial
vertebrata, and sessile benthic inverte-
brata. Due to this, the actual contribu-
tion is the first general synthesis
of the actual knowledge of ecozonation
and diversity of E. Adriactic coastal
and marine biocenoses.

11 - MEDITERRANEAN ECOZONATION IN
COASTAL AND INSULAR DINARIDES

Despite 1its northern position,
the Adriatic 1is not only a marginal
Submediterranean area at the Mediterra-
nean basin, but this satellite basin
is just a miniature model of the comple-

te Mediterranean zonation with Infra-,
Thermo-, Meso-, Supra-, Oro-, Alti-Medi-
terranean belts, and even a specific

supreme Acromediterranean belt (cf.in-

fra). Near all their xeric, mesic, and
humide variants there are also develo-

ped, resulting by an astonishing diver-
sity of synecosystems, vegetations,
and biocenoses filled by paleoendemics
and relics. This 1little basin 1is an

ideal natural 1laboratory for the study
of different problems concerning the
Mediterranean biota. The submarine ve-
getation presents also a well diversi-
fied horizontal macrozonation with Ther-
mo-Eu, and Sub-Mediterranean benthic
zones. The whole 2zonation in rather
low coastal and insular mounts 1is very
condensed, also as the insular and sub-
marine horizontal diversity. In a tran-
sect from the PalagruZa archipelago
in central Adriatic to the Kvarner Gulf
in NE., it is comparable to 6 X larger
Mediterranean zonation from the Egypt
up to Crimea, and the altitudinal belts
of maritime Dinarides not surpassing
1 900 m are well comparable to twice
higher ranges as Atlas and Taurus.

Due to a condensed and very lo-
wered upper belts, specific Karst sub-
strata, and excessive Bora hurricanes,
the Altimediterranean 1is not there a
supreme belt, but it is even overtoped,
in prominent peaks and very exposed
slopes -especially in highest Submedi-
terranean Dinarides surpassing 2 000m,
by an additional, apical Acromediterra-
nean belt (Mediterranean-Alpine) that
is elsewhere 1in Mediterranean absent
or fragmentary, as Platycapnion in At-
las, and Alopecurion lanati in Anatolian
peaks. It 1incluses. the very recently
studied stormy Karst rockfields (Edrai-
anthetea LAK) filled by paleoendemic
Edraianthus and Centaureae E. serpyl-
lifolius, E. pumilio, E. niveus, E.croa-
ticus, E. montenegrinus, E. jugoslavi-
cus, E. murbeckii, Centaurea atrata,
C. lanceolata, C. berinii, C. biokoven-
sis, C. dinarica, then Oxytropis dinari-
ca, Euphrasia dinarica, Crepis dinarica,
Armeria majellensis, Polygala croatica,
Thymus balcanus, etc... This 1s one
of the most interesting high alpine



series, being the unique European rest
of a paleo-glacial flora developed in
the Messinian glaciations (late Miocene)
of S. hemisphere and Mediterranean moun-
tains.

Such a condensed horizontal and
altitudinal diversity is well correlated
to the excessive bioclimatic and edaphic
diversities of area. SE. Adriatic 1is
the far wettest area of Europe (up to
5 500 mm), and Jjust in vicinity of this
is one of the driest European areas
in Palagruza isle with 260 mm only.
The same Palagrufa 1is the warmest in
Adriatic (mean minimum at +8°C), and
in N. end of the same Adriatic archi-
pelago, the isles of Senj archipelago
are the coldest of Mediterranean islands,
with regular winter snow and freezing,
and even a periodical icing of the sea

at shores (elsewhere in Mediterranean
this is often only in N. Black sea).
These NE. isles are also among the most

stormy and aerosaline areas in world,
with hurricanes up to 15-16 Bf, and
the maritime halophytes there reach
even to 470 m high, contacting directly

the Subalpine balds that also descend
by these hurricanes. The contrasting
effects of both frequent and stormy

dominating winds of Adriatic: the cold
continental Bora (NE) provokes the des-
cending of upper belts, and the warm
maritime Sirocco results by an elevation
of lower belts in S. coasts. This is
also one of the largest and most extreme
limestone Karst areas in world, with
excessively diversified mountain and
lowland relief, resulting in very con-
trasting local climates. Recent studies
there indicate also a very long and
durable human history and urbanizing,
even to before 6 500 years :from prehis-
toric Paleomediterranean Hamites, follo-
wed by protohistoric Liburnians, then
Illyrians, antic Romans, and medieval
and actual Slaves. Such old and perpe-
tual land use and degradation resulted
also by an early increasing and recent
decreasing of natural diversity, reflec-
ted also in fossil pollens. The subse-
quent regeneration of more xeric syneco-
systems related to altered and eroded
Karst soils provoked that the majority
of actual so called '"zonal climaxes"
of E. Adriatic almost present the secon-
dary man-made subclimaxes, regenerated
after the destruction of the primary
and natural, . more widespread humide
series. Therefore just the secondary
mesic series, and not the xeric ones,
in E. Adriatic have a respectively
poorest flora and lack of true Karst
endemics.

1 - Mediterranean Dinarides :

winter
dryness
and the alti-
of Mediterranean types
whole transect, at least

Despite often abundant
rainfall, an evident summer
rearch up to their peaks,
tudinal ©belts
occupe the
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in SW. slopes. A complete Mediterranean
zonhation in Yugoslavia 1is restricted.
in only two areas. The first is the
driest coastal range of Biokovo in cen-
tral Dalmatia. The second one occur
in the peninsular mountain of Gali&ica
on the inter-lacustrine isthmus between
Ochrida and Prespa lakes in SW. Macedo-
nia a very mild climate in comparison
to other surrounding subcontinental
mountains there is provoked by a tempe-
rating effect of both lakes, resulting
by this Mediterranean enclave far from
the sea. The incomplete Mediterranean
zonation without apical belts occur
also in many lower maritime mounts of
Dalmatia as in Po8tak, Promina, Mosor,
Dovanj, Rilic, and SnijeZnica, and also
in some highest islands Krk, Prvic,
Bra&, Hvar, PeljeSac. The 8SW. slopes
of such mounts incluse a belt of xeric
montane conifers, and the apical balds
of interior continental Dinarides
(Seslerietalia juncifoliae) here are
almost replaced by a xeric Altimediter-
ranean belt of maritime Dinarides,inclu-
sing the specific tragacanthic espinals

(Astragalo-Daphnion GREB., Astragalo-
Acantholimetalia HORV.= Koelerietalia
HIC. p.p.), registered at least by 5
diverse vicarious associations from
C. Dalmatia and S. Montenegro up to
westernmost Macedonia (mt. Gali&ica).
The floristic data indicate that the

probable developing center of this se-
ries may be in the few studied mountains
of C. Albania. This group initially
inclused all xeric Altimediterranean
balds in Balkans, but subsequently these
southern of Greece are separated as
Daphno-Festucetalia QUEZEL, and the
eastern ones in Macedonia, and in Bulga-
ria as Onobrychi-Seslerietalia HORV.
They all present three vicariads in
W, S, and E. Balkans, belonging to the
same Altimediterranean series of Balka-
nic xeric balds (Daphno-Festucetea QU.=
Astragalo-Acantholimetalia s. ampl.),
and their triple limit is at mt. Pelis-
ter (Baba) in Macedonia. In Dalmatia
and Montenegro they are almost dominated

by spiny echinate Leguminosae Astra-
galus angustifolius, A. pastellanus,
Genista dalmatica, G. sericea, Chamae-

cytisus alaventi, Cytisanthus holopeta-
lus, Ononis pusilla, then Berberis illy-
rica, Crataegus brevispina, Prunus pros-
trata, Rhamnus prunifolia, Euphorbia
spinosa, Eu. barrelieri, Ephedra major,
Daphne alpina s.l., Sesleria coerulea,
S. argentea, S. nitida, S. robusta,
Onobrychis laconica, Globularia meridio-
nalis, Anthyllis aurea, Galium firmum,
and in W. Macedonia also Acantholimon
androsaceum, Astragalus pungens, A.tym-
phresteus, A. mayeri, Festuca cyllenea,
Thymus degenii, Erodium guicciardii,
Gnaphalium galicicae, etc... Such espi-
nals are correlated to warm-humide
mounts dominated by the maritime Sirocco
wind. More westwards in N. Dalmatia,
Liburnia (Kvarner), and Lika highland,
in dry-cold mounts exposed to the conti-



nental Bora storms, they are replaced
by xeric bare balds (Festucion illyricae
HORV.), developped optimally in montane
xero-alkaline substrata as dolomites
and gypsum. The westernmost limits. of
the Daphno-Festucetea xeric balds occur
in very stormy aerosaline mounts of
the Senj archipelago.

2 - Submediterranean Dinarides present a cer-
tain summer dryness and related belts
only in lower slopes, and in their peaks

both are absent and replaced by the
continental Euro-montane series. This
zonation +type incluses the majority

of Yugoslav coastal ranges, from Slove-
nian coast up to Macedonia, and N.Albania.

3 - Mediterranoide Dinarides have no dryness
nor Mediterranean belts, except a mild
warmer bioclimate and related Submedi-
terranean vegetation only at the ©SW.
foots, but all other is quite continen-
tal, of Mid.European type. These are
the 1limiting ranges of Mediterranean
area in Dinarides, as Nanos, SneZnik,
Obruc, Bitoraj, Kapela, Pljedivica,
Osjedenica, Lunjevala, etc... The compa-
rable, isolated Mediterranoide mounts
occur also in far continental inlands
in special edaphic conditions (foehn,
dolomites, ophiolites, etc...).

4 — Submarine Karst Dinarides :

Due to an early pre-glacial geo-
tectonical subsiding of insular Dinari-
des correlated to the continental drif-
ting of Adriatic microplate, and an
additional post-glacial sea rising in
Adriatic archipelago, the submerged
fossil Karst relief in E. Adriatic 1is
a submarine prolongation of maritime
Dinarides. Therefore the shores there
are almost abrupt, rocky, and cliffy,
and the horizontal bottoms are often
under the .marine vegetation 1limits,
except in alluvial shallows of NW.
Adriatic. Thus this abrupt profundal
zonation 1is presentable almost only
in medium scales, and the small ones
are convenable only for the horizontal
biogeographical macrozonation in benthos
that is parallel to the coastal forests:
a Submediterranean benthos in NE. coast
and N. isles, a widespread Eumediterra-
nean, and a Thermomediterranean (subtro-
pical) benthic zone at SE. coast and
pilagic isles of C. Adriatic (cf. Table
1).

Due to the considerable thermic
and humidity variations along E. Adria-
tic coast and islands, and to a paral-
lel diversity of temperature and salini-
ty in adjacent sea bottoms, four main
plurizonal complexes of altitudinal-
profundal zonations there are registe-
red. The typical, widespread mesic ma-
crocomplex has been previously presumed
as the unique c¢limax zonation of E.
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Adriatic, but more detailed recent stu-
dies defined also other coexisting plu-—
rizonal macrocomplexes in different
bioclimates and substrata along E.Adria-
tic xero-alkaline one in dry C. Adria-
tic, one humide in SE. coast, and a
special stormy one in NE. The additional
edaphic plurizonal complexes exist in
cliffy kilometric escarpments of abrupt
maritime mounts, and in Mediterranoide
enclaves of continental inlands (Tables
1-3).

111 TYPICAL MESIC SERIES OF EASTERN

ADRIATIC
(Megacenose Q Seslerio-Ostryetum/Orno-
Quercetum).

This zonation complex is wides-
pread at average precipitations and
typical holokarst substrata of E. Adria-
tic, especially in Istra and N.Dalmatia.
It incluses the well known upper Sesle-
rio-Fagetum, then Oromediterranean Ses-
lerio-Ostryetum, Supramediterranean
Carpinetum orientalis, and Mesomediter-
ranean Orno-Quercetum ilicis, and the
related replacing shrublands and gras-
slands. The recently studied, warmer
lower belts incluse the natural carob-
woods (Ceratonio-Pistacietum 1lentisci)
with related subtropical fauna, and
in warmest pelagic isles the summer
—deciduous, Inframediterranean xeric
shrublands (Lavatero-Capparetum LOV.)
with Capparis orientalis, Lavatera mari-
tima, Coronilla juncea, Convolvulus
cneorum, Lotus creticus, Teucrium capi-
tatum, etc.

IV - 'XERO-ALKALINE SERIES OF CENTRAL

DALMATIA
(Megacenose ( Erico-Pinetum/Obiono- Sua-
edetum).

These series occur both in driest
C. Adriatic with only 250-700 mm at
seashore, and on alkaline substrata
as gypsum and dolomite they occur also

in mesic climates. This area incluses
the dry pelagic archipelagos of Vis,
Lastovo, and Palagruza, reaching up
to Biokovo and adjacent dry maritime
mounts. The Submediterranean gypsum
areas of S. Croatia (Lika, Dalmatian
Zagora) are among the largest in SE.
Europe, presenting a convenable xeric
vegetation. Due to restricted precipi-
tations, the corrosive karstification

there 1is scarce, and in limestones domi-
nate a moderate merokarst. The exces-
sively dry Palagrufa archipelago (250~
300 mm) has the most interesting Infra-
mediterranean series of crassulescent
semi-desert shrublands (Obiono-Suaedetum
LOV.) on yerma crust soil, with Obione
australis, Suaeda vera ssp. deserti,
Lycium intricatum,Artemisia arborescens,
Mesembryanthemum nndiflorum, and also
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frutescent Centaurea friderici. The
xeric Thermo- and Mesomediterranean
incluse Euphorbia dendroides, Colutea
orientalis, Anthyllis aegaea, Styrax,
Anagyris, Coridothymus, Sarcopoterium,
Ptilostemon, Bellardia, Scaligeria,
Leuzea, Urginea, etc... The =zonation

is generally marked by xeric Mediterra-
nean conifers in all altitudinal belts:
Mesomediterranean Pinus halepensis,
Supramediterranean P. Nigra ssp. dalma-
tica, and Oromediterranean Abies alba
ssp. dinarica SV. (A.biokovensis KUS.)
comparable to Greek A. Dborisi-regis
and Anatolian A. equi-trojani, with
a pre-glacial Paleomediterranean suben-
demic flora in understory Bielzia,
Moltkia, Aurinia, Hiacynthella, Erica,
endemic Centaureae, and rare orchids.
More upwards occur Altimediterranean
espinals (Astragalus angustifolius-Ephe-
dra major) and the apical Acromediter-
ranean stormy rockfields of Edraianthus
serpyllifolius - Oxytropis dinarica.

V - ACIDE-HUMIDE SERIES OF SOUTHEASTERN

ADRIATIC

(Megacenose Q Petterio-Quercetum/Orno-
Cocciferetum).

This zonation type incluses very
humide Dubrovnik coast and S.Montenegro,
with 1 300 - 2 900 mm at seashore and
up to 5 500 in mounts, but it occurs
also 1in acide substrata of mesic areas,

as in flysch, schistes, eruptives,etc...
Due to excessive precipitations and
related very intense Karst corrosion,

in limestone areas there dominate the
extreme ultrakarst substrata. The zona-
tion is generally presented by diverse
luxuriant rainforests comparable to
these ones of Colchis and Hyrcania.
The humide Thermomediterranean incluses
sempervirent subtropical rainforest
(Orno-cocciferetum HIC) with Quercus
coccifera, Arbutus andrachne, Myrtus
tarentina, Pinus pinea, Smilax nigra,
Nerium, etc..., followed by a colline
mixed half-sempervirent pseudomaguis
(Rusco-Carpinetum LAK.) inclusing Carpi-
nus orientalis, Myrtus communis, Erica
arborea, Rhamnus, alaternus, Quercus
trojana, Spartium, many mosses and lia-
nas. The ultrahumide Submediterranean
is marked by excessively rich (to 46
taxa of trees and shrubs) suboceanic
rainforests of Petterio-Quercetum LOV.
with Quercus frainetto, Q. oxycarpa,
Celtis tournefortii,Cercis siliquastrum,

Petteria, Punica, Mandragora, and many
endemic -herbs. The humide Oromediter-
ranean rockwoods (Viburno-0stryetum

LOV.) incluse Ostrya,Viburnum maculatum,
Rhamnus orbiculata, Chamaecytisus tomma-
sinii, and other endemics. The Altime-
diterranean timberline is presented
by frutescent garides (Lonicero-Rhamnion
FUK.) with the unique tree Pinus hel-
dreichii, and among shrubs Lonicera
glutinosa, L. borbasiana, L. alpigena,
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pekas

Ribes alpinum s.l., Cotoneaster integer-
rima, C. nebrodensis, Juniperus sabina,
Oreoherzogia fallax, Taxus, terminated
by the apical, Acromediterranean stormy

rockfields (Oxytropidion dinaricae LAK.).

VI - STORMY BORA SERIES OF LIBURNIA,

NE. ADRIATIC
(Megacenose Q Coteneastro-Pinetum/Euphor-
bio-Quercetum) .

The NE. coast of Kvarner Gulf
and adjacent isles (Liburnia) have al-
most more than 180 days/year with NE.
continental Bora storms, the most extre-
me being Senjsko Bilo mountain and the
adjacent Senj archipelago with periodi-
cal coastal hurricanes to 50-60 m/sec.
The amounts and distribution of precipi-

tations, and summer dryness there are
not different from these in mesic se-
ries, but with severe stormy winters,

snow, <freezing, coastal ice on shores.
The perpetual dry continental winds
by a foehn effect provoke a considerable
alr dryness up to the desertic excesses
of 4-9 % only. Both wind and dry air
provoke an excessive evapotranspiration,
often surpassing the abundant precipi-
tations, and the perpetual dry aerosa-
line storms (fumarea) reaching the insu-
lar peaks, together with winds and dry
air, result in a xeric zonation despite
the apparently humide climates. A narrow
fragmentary Thermomediterranean maquis
(Oleo-Lentiscetum) exists only at shel-
tered SwW. shores, and all other coasts
exposed to a quasi-permanent aerosali-
nity and storms, have a medium presen-

table, asylvatic maritime belt up to
0,5 km wide of natural bare rockfields
with sparse endemic xero-halophytes

(Artemisio-Senecionetum LOV.) inclusing
Artemisia maritima, Senecio fluminensis,
Suaeda salsa, Salsola pontica, Campho-
rosma nestensis, Chaenarrhinum litorale,
Juncus 1litoralis, resembling to the
Aralo-Caspian salt deserts (Halostachye-
talia). The next inlands present a Meso-
mediterranean stormy belt of often cre-
eping, half-sempervirent mixed pseudo-
maquis (Euphorbio-Quercetum ILOV.) up
to 12 km wide and well presentable in
small scale, inclusing Qu. virgiliana,
Qu. saxicola, Fraxinus argentea, Rhamnus
myrtifolia, Lonicera stabiana, Euphorbia
wulfenii, Rumex suffruticosa and endemic
herbs. The stormy Supramediterranean
has very diversified deciduous forests
(Fico-Ulmetum LOV.) with excessively
rich dendroflora -up to 48 trees and
shrubs, 1inclusing giant Ficus carica
(spontaneous), Ulmus dalmatica, Quercus
brutia, Acer marsicum, Carpinus grandis,
Cornus australis, Lycium europaeum,
Vitex, many endemic Centaureae and rare
orchids. The stormy mounts and insular
incluse the pinewoods (Cotoneas-
tro-Pinetum HORV.) with P. nigra, P.
freyeri, Qu. dalechampii, Cotoneaster
nebrodensis, Amelanchier cretica, Sibi-



raea, Erica, Bielzia, Lembotropis, and
frequent endemics. Upwards occur the
beech (Acer obtusatum-Fagus Stef.),
then stormy bare balds (Seslerio-Carice-
tum HORV.) with Sesleria interrupta,
Festuca illyrica, Edraianthus caricinus,
Centaurea ceratophylla, Asperula canes-
cens, Anthyllis atropurpurea, Anthericum
balcanicum, and the apical hurricane
rockfields of Edraianthus croaticus-
Helianthemum canum. This Borragenic
zonation complex incluses a very rich
vascular flora of ca. 2 700 taxa with
a high endemism (to 9 %) ressembling
these in Creta.

VIl - INLAND EDAPHIC_ MEDITERRANOIDE
ENCLAVES (Table 2)

Due to rather narrow and low W.
Dinarides , the Mediterranean influence
partially penetrate also in the inlands,
and therefore the SW. Pannonian margin
in C. and N. Croatia presents a conside-
rable diversity of xerothermic Mediter-
ranoide series, especially in SW. slopes
and xeric substrata, inclusing also
the faunistic enclaves with Mediterra-
nean birds. The dolomitic series of
N. croatia (Zagorje) are well Kknown
after HORVAT, and the xeric vegetation
in loess hills of NE. Croatia (Slavoni-
ja) are not different from these ones
in loess of N. Serbia.

The ophiolitic mounts (peridoti-
tes) of C. Croatia, Banija county, up
to recently were not studied, and actual
results confirm there a new NW. limite
of related specific forests and endemic
edaphic flora of Balkanic ophiolites:
natural pinewoods (Seslerio-Pinetum
nigrae RIT.) and xeric grasslands (Poly-
gonion albanici RIT.), inclusing Euphor-
bia montenegrina, Polygonum albanicum,
Cerastium moesiacum, Viola Dbeckiana,
Sesleria serbica, Stachys Dbaldaccii,
Silene staticifolia, Sedum serpentini,
Notholaena, Asplenium plur., etc...
This specific vegetation was allways
restricted to eruptive peridotites,
as also recently confirmed in Serbia
and Bosnia (RITER, etc...) that have
been by earlier Balkanic botanists con-
fused as '"serpentines'". The true meta-
morphic serpentinites of petrologists,
in Yugoslavia present also poor an few
specific vegetation as elsewhere in
Eurcope, and this elucidates also the
previous controversies with Balkanic
"serpentinophytes", and inadequate '"ser-
pentinicum" communities.

The isolated Intra-Dinaric karst
valleys and SW. Peri-Pannonian river
canyons (Dobra, MreZnica, Una) have
a warm-humide zonation different ot
this in Adriatic, and ressembling the
rainforests of Colchis, also with Ju-

glans, Acer hyrcanum, A. obtusatum,
Qu. brutis, Tilia tomentosa, Laburnum
alschingeri, Ostrya, Oreocherzogia,
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Table 2 — MEDITERRANOIDE ECOZONATION IN
XEROTHERMIC ENCLAVES AT SW, PANNONIA

Legend: The variations of upper limit
in each belt are indicated (parallel
fauna is in parentheses).

DRY LOESS HILLS

Zagorje (N,Croatia) Slavonija (NE.Croatia)

DOLOMITE MOUNTS

PERIDOTITE MOUNTS
Bani ja. (C.Croatia)

WARM KARST WALLEYS

Kordun-Iika (C,Croatia)

Belt and area
(upper limit)

ting

precipitations

Xeric series
600 - 800 mm

Mesic series
800 -~ 1000 mm

¥

Mesic series
900 - 1100 mm

Humide series
1100 -~ 2000 mm

imi

Mean 1

(low hills without
montane belt )

Taxus baccata =
-Tilia cordata

Acer obtusatum -
~Fagus moesiaca

Acer obtusatum -
-Fagus moesiaca

TERRANOIDE
(Montane)

ALTIMEDI -

{(Phylloscopus collybita
-Parus caeruleus )

(fauna few studied)

(Epithacus rubecula-

8,1000-N,600m Sylvia atricapilla)

Quercus frainetto~
~Quercus cerris

Erica herbacea -

Sesleria serbica-~
~Pinus nigra

Acer hyrcanum -

-Juglans regia

OROMEDI -

-Ostrya carpinifolia

(Phylloscopus collybita ( Ember

TERRANOIDE
(Submontane)

(faune few known)

s

128 clia -

- Turdus merula)

~Fringilla coelebs )

(faune few known)

S.650-N,200m

tal

inus orien

is-

Carp

Quercus pubescens-

Fraxinus ornus -

Laburnum alschingeri
- Quercus brutia

(Embe

SUBMEDI -

-Quercus dalechampii
(faune not studied )

iza cia -
Carduelis cannabuna)

-Ostrya carpinifolia
(Ember

-Certhia brachydactyls)

~Quercus cerris
(Aegithalos caudatus

riza cirlus-

-Anthus campestris)

TERRANOIDE
(Colline)
S.,300-N, O m




Colutea, Daphne, Erica, and endemic
herbs (Megacenose Laburno-Quercetum/
Acero-Fagetum) .

VII1 - KILOMETRIC MEGACLIFFS AT
E. ADRIATIC SHORES (Table 3)

The abrupt rocky escarpments
of some maritime Dinarides are among
the largest in world coasts, and they
must be mapped. Someones penetrate all
belts from sea bottoms to subalpine
peaks, and there all forest and marine

grasslands are absent, and replaced
by specific rockbush, different from
adjacent horizontal shrublands. The

secondary herbaceous rock vegetation
in E. Adriatic occur only in lower,

oblique, and accessible c¢liffs, and
in protected plots it succeeds in "pe-
troclimax", rockbush. The highest mega-

cliffs present apical subalpine rock
herbs "Amphoricarpetalia LAK.) with
paleocendemics as Amphoricarpos,Wulfenia,
Aubrieta, Heliosperma. The Oromediterra—
nean deciduous rockbush (Moltkietalia
LAK.) 1incluses Moltkia, Portenschlagia,
Ramonda, Satureia, Edraianthus, Microme-
ria. The colline rockbush (Asplenietalia
BR.-BL.) has a poor flora and few ende-
mics, and the richest is the sempervi-
rent maritime rockbush (Aurinietalia
LOV.)filled by relict shrubs as Aurinia,
Seselignum, Cramboxylon, Centaurea-sect.
Pterolophus, etc..., presenting one
of the oldest vegetation types of Euro-
pe, comparable to these in Creta and
Canarias. The parallel faunistic belts
incluse many colonies of rare birds
as Puffinus, Hydrobates, Hydroprogne,
Oceanodroma, - Fratercula, Ptyonoprogne,
Petronia, Gyps, Neophron, Pyrrhocorax.
Their abundance and related guano in
sterile rocks are 1indispensable for
a luxuriant endemic rockbush. The sub-
marine escarpments of megacliffs have
also a specific zonation of different
coralligenic incrustations with rare
algae and fauna. Four macrocomplexes
of megacliff =zonation in E. Adriatic
are registered : Q Aurinio-Astragaletum/
Micromerio-Seselietum in stormy NE.
Kvarner, Q Aurinio-Cerinthetum/Campanulo-
Moltkietum in mesic Dalmatia, Q Aurinio-
Brassicetum/Phagnalo~-Centaureetum in
dry pelagic isles, and Q Prango-Seseli-
gnetum/Moltkio-Edraianthetum in humide
SE. coast. The kilometric megacliffs
(term of GUILCHER, and KXING) of some
maritime Dinarides are high 700 - 1 200m
and go well in small scale, and the
half-kilometric megacliffs (400 - 500m)
of insular escarpments and canyon estu-
aries are presentable at medium scale.
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- ECOZONATION OF ROCKBUSH AND CORALLIGENE IN KILOMETRIC MEGACLIFFS AT E,ADRIATIC SEASHORES

Table 3

SE,ADRIATIC COAST
Warm-humide eliffs

C.ADRIATIC ISLES
Hot~xeric cliffs

MIDDLE DAILMATIA
Typical mesic ¢liffs
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SUMMARY.- The insular mounts and some maritime Dinaric Alps at E. Adriatic present a complete
Mediterranean altitudinal zonation, from the apical Acromediterranean up to warmest Inframedi-
terranean belts. A correlated submarine horizontal zonation from Thermo- to Submediterranean
benthic vegetation exists also in Adriatic bottoms. Four different types of coastal zonations
are registered: widespread mesic of E. Adriatic, xeric one in dry pelagic isles, humide one
in SE. coast, and a special stormy one in NE. coast exposed to Bora. The warm intra-montane
valleys, and inland dolomitic and ophiolitic mounts present also the relict Mediterranoide eco-—
zonations. The giant kilometric megacliffs of abrupt maritime mountains have a parallel inde-
pendent zonation of specific rockbush.

Coastal Botany, Marine Research Center
Institute "R. Boskovic"

B.P. 1016

41001 ZAGREB (Yougoslavie)



