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BIOLOGICAL FILTER STATIONS: A NEW ARTIFICIAL REEF CONCEPT TO
COMBAT THE EFFECTS OF EUTROPHICATION IN COASTAL SEAS

Michael STACHOWITSCH
Institute of Zoology, University of Vienna, A-1090 Vienna, Althanstrasse 14

ABSTRACT

Shallow coastal walers are the most important marine ecosystems, both ecologically and economically. They are
afso the most endangered, with eutrophication increasingly being recognized as one of the greatest threats. The pre-
sent contribution proposes 0 combat not only the major symptoms of eulrophication - decreased water transpar-
ency, excessive algal blooms, mucus production, and oxygen deficiency - but afso the causes by utilizing the natural
filter-feeding capacity of marine organisms to remove material suspended in the water. The concept involves provid-
ing optimal structures on which these organisms can seitle and grow. In the North Adriatic Sea, this fauna includes
ascidians, bivalves, sponges, and tube worms which function as a natural eutrophication control. This low-tech so-
lution has been developed and tested in the Gulf of Trieste and is patented. It involves inexpensive, miniature
“biclogical fifter stations” with many advantages over traditional artificial reef structures. 1t is the only conceivable
strategy that can improve the quality of the marine environment once nutrients and other pollutants have entered the
sea. Finally, it also contributes directly to restoring ariginal benthic community structure and function: the over-
grown structures are ultimately indistinguishable from the aggregations of sessile organisms that characterize the
sublittoral soft bottoms of the North Adriatic Sea.

Key words: antificial reefs, eutrophication, anoxia, phytopfankton blooms, marine snow, benthos, recolonization,
North Adriatic Sea

THE PROBLEM

Shallow coastal waters are the most important marine
ecosystems, both ecolopically and economically. As
opposed to the open ocean, the biomass, diversity, and
productivity of the flora and fauna is higher here. The
wortld's main fisheries, including virtually all mariculture
efforts, are therefore concentrated in such shallow shelf
seas. They are also the most endangered due to coastal
and shoreline engineering measures, intense exploitation
of mineral (e.g., oil) and biclogical resources (fisheries,
mariculture), unabated input of toxic substances, and
rising pressures from tourism. Increasingly, eutrophicati-
on - essentially an over-enrichment with nutrients - is
being recognized as one of the greatest threats, with the
exact role of anthropogenic or "cultural* eutrophication
still being debated. The symptoms include reduced water
fransparency, excessive algal blooms, mucus production
{"marine snow"}, oxygen deficiency, and mass mortality
of benthic organisms. These developments have been

registered in many shallow coastal areas, including the
North Sea {(Rachor, 1985), Baltic Sea (Larson et al., 1985},
Scandinavian waters {(Rosenberg, 1985), Japan (Imaba-
yashi, 1983), and the U.S.A. (Officer et &/, 1984). Eutro-
phication is also an imrediate concern in the Medi-
terranean Sea {UNESCO, 1988], with a particularly acute
situation in the Northern Adriatic Sea {(Brambati, 1988},
The primary result of increased nutrient input is the
stimulation of plant growth. In the sea this involves sea-
weed growth and phytoplankton blooms. The former can
be a nuisance in cestain semi-enclosed systems (e.g.,
Ulva growth in the Venice Lagoon), but cannot he
considered to be a chief threat to the ecosystem as a
whole, Abnormal phytoplankton blooms and marine
snow events, on the other hand, are known to be directly
respansible for a wide range of negative impacts. These
range from relatively harmless effects such as clogged
fishing nets and un-sightly foam deposits on beaches, to
major threats to marine life (red tides) and to human
health by toxic algal blooms that cause ciguatera,
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fig. 1: Test of Schizaster canaliferus with early stage of
overgrowth. Note that tube worms (Fomatoceros tri-
queter and Serpula sp.) as well as hydrozoan colonies
originate from lower surface (from Nebelsick et al,
1997)(25 m depth, Gulf of Trieste). All photos: M.
Stachowitsch.

8L 1: Lupina orskega jezka Schizaster canaliferus v
zgodnji fazi zaras¢enosti. Zanimivo je, da cevkarji (Po-
matoceios triqueter in Serpula sp.) in kolonije trdo-
zivnjakov izvirajo iz spodnje povrsine lupine (povzeto
po Nebelsick et al., 1997) (Trzaski zaliv v globini 25
m). Vse fotografije: M. Stachowitsch.

amnesic shelifish poisoning {ASP), paralyiic shelifish
poisoning (PSP), diarrhoeic shellfish poisoning {DSP),
and newrotoxic shellfish poisoning (NSPY (for a recent
review, see Richardson, 1997). At the same time, ho-
wever, eutrophication can lead to the destabilization
and cotlapse of entire marine ecosysterns. This process
typically involves the collapse of plankton populations,
which then sink o the sea floor. Here, bacterial de-
composition consurmes large amounts of oxygen, lead-
ing to hypoxia or anoxia ir the bottomn water layers.

fn the Adriatic Sea, for example, the negative impact
of settling plankton blooms is compounded by the "mare
sporco” phenomenon: mucus material in the water co-
liimn and large-scale mats on the surface. This pheno-
menon has been known since historic times {(Fonda-Uma-
ni et al., 1989, but appears to be increasing in frequency
and severity. Mucus in the form of less conspicuous
"marine snow" is common in the Northern Adriatic Sea
and, indeed, wortldwide. In the Adriatic, marine snow is
acknowledged as being produced hy diatoms in the
pelagic zone, i.e., as being of phytoplankton origin:
benthic diatom biomass is insufficiently high to produce
the quantities of mucus aggregates observed in 1988 and
1989 (Herndl et al., 1990). Recently, five types or stages
of this material have been distinguished:
1. macrefiocs,
2. siringers,

Fig, 2: Farly overgrowth stage on the bivalve Pecten
jacobaeus consisting largely of dense serpulid tube
worms; growth originates from lower surface of shell.
Note farge, sediment-covered and epigrowth-free top
side of valve.

81 2: Zgodnja faza zarascenosti na jakobovi pokrovaci
Pecten jacobaeus, ki je v veliki meri posledica rasti
stevilnih cevkarskih mnogoscetincev iz spodnje povrsi-
ne skolike. Zanimiva je velika, z usedlinami prekrita
garnja stran pokrova skolike brez obrasti,

clouds,

crearny surface ayers, and

gelatinous surface layers.

This typology is based on size, shape, stability, be-
havior, and effect on benthos {Stachowitsch et af,
1990). Such “mare sparco” events pose a serious eco-
logical and economical threat: they accelerate the dete-
rioration of the ecosystem and have a severe negative
impact on the fishing and tourism industry.

[SA I SN

TRADITIONAL SOLUTIONS

Mucilage and other effects of eutrophication can only
be combated by a multi-pronged strategy. First and fore-
most is the "heginning-of-the-tube" approach: nutrient
inputs into the environment must be reduced. Secondfy,
"middie-of-the-tube" measures can be implemented. This
can involve the restoration of river meanders, of river
banks, and of marshlands and estuaries, or the promotion
of algal growth in retaining basins before waste water
reaches the sea. As opposed to the above long-term ap-
proaches, useful, shori-term, "end-of-the-tube® measures
are mare difficult to envision in the sea. indeed, no tec-
hnological solution is conceivable that could remove
nutrients and/or the resulting phytoplankton blooms once
waste waters have entered the sea. In the Adriatic and
elsewhere, the applied in situ measures have been restric-
ted to cosmetic activities such as installing artificial barri-
ers against floating mucus mats or removing seaweed.
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Fig. 3: Lawer surface of horizentally positioned 25 x 25
crt asbestos cement plates in 25 m depth. Overgrowth
palterns on artificial substrates confirm those observed
on biogenic structures, Dense early-stage epigrowth
consists of tube worms, colonial ascidians, bivalves,
and hydrozoans. Nafe sea urchin Psammechinus micro-
tuberculatus on lower left and metal rod (hottom mid-
dle) holding substrate in place tm abave the battom,
(25 m depth, Gulf of Trieste)

Sl. 3: Spodnja pevrsina vodoravno poloZenih 25 x 25 cm
plos¢ iz azbestnega cementa v globini 25 m. Vzorci za-
rasti na umetnih podiagah so enaki vzorcem, opazo-
vanim na biogenskir strukiurah. Gosta zavast v zgodnji
fazi sestoji iz mnagosletincev, kolonijskih kozoinjakov,
skolik in frdoZivnjakov. Zanimive je, kako mali morski
jezek (Psammechinus microtuberculatus) spodaf levo in
kovinska palica (spodaj v sredini) drzita podlago skupaj
kak meter nad dnom. (Trzaski zafiv v globini 25 m)

One waditional approach to ameliorating damage to
marine ecosystems is 1o introduce artificial structures
inte the sea. The great interest in such artificial reefs is
reflected in recent bibliographies containing several
thousand references (Stanton ef al., 1985; Reeff & Mc¢
Gurrin, 1986). Such reefs have been employed in the
Adriatic Sea of italy (Bombace, 1989) and proposals have
heen made for the Slovene part of the Adriatic as welf
(Fonda, 199%). The term astificial reef is used to describe
benthic structures created accidentafly or defiberately by
humian activities. The more general term, artificial habi-
tat, refers to structures deployed either on or above the
sea floor, including floating or midwater fish-aggregating
devices (FADs) (Bohnsack et af, 1991). The topic has
gained public interest in recent years due (o the attempts
of the oil indusltry to abandon or discard their
decommissioned oil platform-related structures at sea
under the guise of habitat improverment through artificial
reefs, The materials used to construct artificial habitats
include concrete, iron and steel, reinforced concrete, ce-
ramic, various plastics or plastic concrete, and a wide

range of so-calied "materials of apportunity” {automobiie
tires and bodies, derelict ships) (Grove et al, 1993}
Overall design also varies widely, with advanced struc-
tures having complex modular forms requiring assembly
on tand ar in the water. A recent, global overview of alf
aspects of artificial habitats is provided in Seaman &
Sprague (1991}

The common structural feature of virtually all these
artificial reefs is their large size and enormous weight.
Similarly, the commaon biological feature is that most are
ultimately deploved tc atiract fishes. Fishes, however,
represent only ong of many compartments of the marine
ecosystem, and traditional artificial reefs can therefore
contribute only litile to restoring the original community
structure of damaged shallow seas or actually counter-
acting damaging influences.

A NEW APPROACH

The present proposal is a low-tech biological strategy
that both combats eutrophication-related effecis i the
sea and promates the overall recolonization process of
the sea tlaor. It represents a short- to madium-term mea-
sure and utilizes the natural filter-feeding capacity of ma-
ring organisms to remove excess biomass - bacteria, phy-
wplanklon, marine snow, delritus, efc. - from the water.

The macroepibenthos in the Adriatic Sea consists
largely of filter- or suspension-feeding organisms and in-
cludes sponges, bivalves, ascidians, tube worms, brittle
stars, hydrozoans, and bryozoans. This benthic fauna is
capable of removing enoravous amounts of material from
the water column. Depending on water depth, intact
benthic communities can potentially fifter the entire vo-
fume of a basin within days or weeks (3 d, Laholm Bay,
10 m, Loo & Rosenberg, 1989, 4-6 d, Qosterschelde, 5-35
m, Smaal et al,, 1986; 20 d, Culf of Trieste, 25 m, Ot &
Fedra, 1977). By regulating the processes in the overlying
water, they stabilize the entire system, For example, such
commiunities are considered to control water quality in
the Bay of Brest (Hily, 1991) and to stabilize the estuarine
ccosystem of the Qosterschelde, Netherlands (Herman &
Schalten, 1990). n San Francisco Bay, benthic filter
feeders have been termed a ‘natural eutrophication
controf® (Officer et af, 19821 In principle, this mecha-
nism involves a conversion of pelagic biomass into
benthic biomass, the latter having a lower respiration per
unit weight. The benthos functions as a battery in which
farge, perennial species take up excess pelagic material
and store it in the form of body tissue etc. (O, 1981).
This is important for the energetics and oxygen balance
of the ecosystem. This feature gains additional signifi-
cance in gutrophicated waters, where an intact fauna can
dampen the effect of farge nutrient loading; at the same
time, the overall system is very sensitive to fluctuations in
the benthic populations thamselves {Herman & Scholten,
1990). It is precisely these communities that are, ho-
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Fig. 4: Upper surface of horizontally positioned 25x25
cm asbestos cement plate. lLale-stage situalion with
thick sediment fayer on upper surface; epigrowth con-
sisting of tube worms and hydrozean colonies (over-
grown by colonial ascidians) growing from lower side
ap to edges of substrate.

S 4: Gornja povssina vodoravno peloZene 25 x 25 cm
plosce iz azbestnega cementa. Stanfe iz pozne faze z
debelo plastjc usedfin na gornji povisini; obrast, ki
sestoji iz cevkarjev in kolonij trdozivnjakov (preraslift s
kolonijskimi kozolnjaki), raste iz spodnje strani navzgor
do robov padlage.

wever, most sisongly affected by anoxia (Stachowitsch,
1984; 1988}. The short-term disturbances in the peiagic
subsystem cause long-ierm disturbances in the benthic
subsystem, making the latter the "memory” of ecosystem
collapses (Stachowitsch, 1992).

The present proposal involves supporting filter feed-
ers by providing them with optimal structures on which
to settle and grow. The larvae of these organisms are
naturally present in the water and eventually settle on
available hard structures. Such substrates are generally
in fimited supply on the mud or sand bottoms character-
izing shallow coastal seas. In the soft bottoms of the
North Adriatic Sea they include a wide range of
biogenic structures, mostly dead bivalve shells (e.g,
Chiamys spp., Arca noae, Pecten jacobaeus, Acantho-
cardium sp., laevicardium oblongum)} and gastropod
shells te.g., Aporrhais pes-pelecani, Murex brandaris,
T'runculariopsis truncufus). Epigrowth on the [atter typi-
cally takes place during the phase in which they are oc-
cupied by hermit crabs (Stachowitsch, 1980), Other
structures include the shells of the partially embedded,
vertically oriented large bivalves Pinna spp. and tests of
the irregular sea urchin Schizaster canaliferus {(Nebelsick
et al., 1997), which emerge and die in large numbers
during oxygen crises,

Twenty-five years of field research in the Northern
Adriatic Sea have yielded valuable information on the

10

714

Fig. 5: Vertically oriented series of asbestos cement
pancls. Dense epigrowth of tube worms and ascidians
on alf sides of panels. Higher panels have more growth
and also serve as substrate for egg cases of the cepha-
lopod Loligo vulgaris. Overall height, ca. 2 m. (25 m
depth, Gulf of Trieste)

St 5: Navpitno postavljene plosce iz azbestnega ce-
menia. Gosta obrast cevkarjev in kolonijskih kozol-
njakov na vseh straneh plosc. Visje plosée so bolj za-
rasle in so hkrati tudi podlaga za jajCeca navadnega lig-
nfa (Loligo vulgaris;. Skapna visina pribl. 2 m, (Trzaski
zaliv v globini 25 m)

BN i

canditions necessary for the development of epigrowth
on the above secondary hard botoms. Small, flatter
substrates (small bivalves, shell fragments) are subopti-
mal. Fresh, cleaned bivalve shells and (sealed) gastro-
pod shells, for example, were manipulated, overturnied
and scattered by hermit crabs, sea stars and holothurians
and tended to be rapidly covered by sediment
{Stachowitsch, 1979; Fig. 5 in Stachowitsch & Fuchs,
1995). Despite their fragility, the somewhat larger,
rounded Schizaster canaliferus tests are better suited.
After mass mortalities, the white S. canaliferus tests are
among the most conspicuous and abundant subsirates
on the sediment surface. Numerous in situ observations
show that epigrowth typically initiates on the bottom
sides of S. canaliferus, probably due to the influence of
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Fig. 6: Schematic illustration of protolype underwater
structure consisting of buoyant element (1), anchoring
element (3) and flexible connection (2; not draw to
scale). Fist-sized device unfurls autematically when
released and fands correctly oriented on the bottom.
Overall height ca. T m. ‘

81, 6: Shematski prikaz podvednega prototipa, ki ga
sestavijajo plavajoci element (1), sidro (3} in proiZna
povezava (2; ni v merilul). Napravica, velika kot pest,
se ob sprozitvi odvije in v pravilnem polozaju pristane
na morskem dnu. Skupna visina pribl. T m.

sedimentation (e.g., accumulation of sediment in the
ambulacral grooves; Fig. 1) This growth pattern was
alsa evident on the larger bivalve Pecten jacobaeus (Fig.
23, whose population expladed after a mostality event in
1984. The pattern was further confirmed by anificial
substrate experiments: fouling organisms on horizontal
asbestos cement plates (25x25 cmy} suspended Tm above
the bottom {25 m depth) were largely restricted to the
ugndersurface (Fig. 3). The top sides were rapidly covered
by a thick layer of sediment (Fig. 4). A reversal of this
pattern {f.€. no influence of sedimentation, growth on the
upper surface) is achieved by hermit crab-occupied
gastropod shells (Stachowitsch, 1979, 19801 the crabs'
movements keep the shells off the sea floor, free of
sediment and predators/grazers, and guarantee a stable
orientation. The established organisms on such shells are
known to survive after the shell is abandoned by the
crab, leading to the aggregations of sessile invertebrates
{so~called multi-species clumps) that characterize this
benthic community. Larger attificial structures consisting
of series of vertically oriented asbestos cement plates
were rapidly encrusted on all sides with dense epigrowth
{Fig. 5); the higher plates exhibited more growth, which
may be refated to strong vertical gradients in bottom
water oxygen concentrations, with values increasing
rapidly further above the sediment surface (Malej &
Malaci¢, 1995),

11

Fig. 7: Overview of an overgrown underwater "bio-
logical fifter station”. Such structures accelerate recolo-
nization of the sea floor and help stabilize the entire eco-
system. Note comparatively sparse epigrowth on surr-
ounding sediment bottom (25 m depth, Gulf of Trieste).
SI. 7: Pogled na podvedno ‘“bioloske precejevalno po-
stajo”. Taksne zaraste strukture pospesujejo ponovno
poseljevanje morskega dna in pomagajo pri stabilizacifi
celotnega ckosisterma. Zanimiva je razmeroma redka
obrast pa sedimentnem dnu (Trzaski zaliv v globini 25
m).

These observations enabled the development of an
optimal structure for epigrowth by sessile, filter- and
suspension-feeding organisms. The configuration, size,
overall rigidity, and position in relation to the bottom
were among the many factors taken into censideration
o prevent burial, reduce predation, and ensure the
stabifity of the device. The structure consists of three
elements, 1) a small plastic float, 2} a weight or anchor-
ing element, and 3) a flexible connection (e.g, a line}
between the two. The entire, approximately fist-sized
device is transported with the line either coiled around
the anchoring element or bundled inside a depression in
the anchoring element. When dropped into the water, it
automatically unfurls and lands correctly oriented on the
bottom (Figs. 6-8). The author has been granted a patent
for these biological filter stations.
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Fig. 8: Close-up of buoyant element overgrown by 5
ascidians (Phallusia mammilfata), Such densely over-
grown underwater "biological filter stations' may filter
over 1000 liters of water per day.

St 8: Bliznji posnetek plavajocega elementa, ki ga je
preraslo 5 bradaviCastih kozolnjakov (Fhallusia mam-
millata). Tako na gosto porascene podvodne "bioloske
precefevalne postaje’ lahko precedijo ve¢ kot kubik
vode na dan.

The advantages of this system include:

not cosmetic (i.e., as in hariers preventing {loating
mucus from reaching beaches); it helps combat
eutrophication and restore community structure

2. very small {nol a massive or veluminous artificial
reef, i.e. modular reef sets, derelict ships, atc.)

3. lightweight (no heavy equipment required for as-
sembly or deployment)

4. inexpensive to produce

5. no culluring of organisms necessary (larvae settle
raturally; no introduction or attraction of new or
‘exotic! species)

6. no maintenance, no retrieval

7. non-corroding, non-toxic

8. no hindrance to fisheries or navigation

9. insensitive 10 storms

10 invisible to tourists

Most suspension- and filter-feeding organisms are
known to feed virtually without interruption. The vo-
lume of waler fillered will vary from group to group.
Typical literature vatues for the pumping rate of large
ascidians, for example, vary between 5-17 liters of water
per hour, while 2 liters/hour can be assumed for a targer
bivalve Jorgensen, 1952; Fiala-Medioni, 1979). The cal-
culated volume of water pumped by an average struc-
ture, based on a growth consisting of one ascidian and
four bivalves, would be 400 fiters/day (20 I/h x 20 h).
Densely overgrown structures (Figs. 8-9) could filter well
over 1000 liters/day. Thus, an average structure filters

Fig. 9: More diverse, late-stage epigrowth on buoyant
element consisting of sponges, ascidians, britile stars,
and bivalves: these epigrowth assemblages can sink to
the bottom and are then indistinguishable from the ag-
gregations of sessile animals that characterize this bent-
hic community. Note connecting element {(boftom
center).

Sl 9: Bolj raznalika zgodnja obrast na plavajocem ele-
mentu sestoff iz spuZev, kozolnjakov, nifastih kacjere-
pov in skolik: taksni skupki obrasti lahko potonejo na
dno, kjer jih patem ni mogoce vec razlociti od skupkov
sesilnih organizmov, ki so take znadilni za to bentasko
skupnast. Spodaj v sredini je pavezujoci element,

the same amount of water that three persons discharge
daily into the sewage system.

The attached organisms possess a wide range of fil-
tering mechanisms, resulting in an equally wide range of
particle sizes being removed - from bacteria to larger
flocculent material, and t0 a certain extent even dis-
solved organic matter as well as heavy metals and other
poliutants. This principle has afready been put 1o practi-
cal use in redeveloping abandoned dockyards in Eng-
land: nets with cultured blue mussels (Mytifus) sus-
pended in the dock basins significantly. improved the
auality of the water (Wilkinson et al., 1996). This role of
filter feeders may have other significant human health-
related implications in eutrophicated waters, which are
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associated with increased toxic algal blooms: in Japan, The actual number of structures that would be em-
for example, Mytilus edulis galloprovinciatis has been  ployed depends on a number of factors including the size
shown to rapidly remove the plankion in red tide water  of the basin, the magnitude of the eutrophication-induced
masses {Takeda & Kurihara, 1994). Finally, in the North  symptoms, and the type of filter feeders that can be
Adriatic, very heavily overgrown buayant elements of  expected to settle on the buoyant elements. An appro-
the biological filter stations presented here tend o sink  priate number of overgrown structures would process the
to the bottom, where they are virtually indistinguishable  same volume of water as a waste water treatment plant -
from the aggregations that characterize the intact ben-  at a fraction of the cost, This represents the only
thic comrunity. They may thus accelerate the recoloni-  conceivable methad of removing pelagic material from
zation process of areas damaged by anoxia and other  the system once nutrients or other pollutants have entered
eutrophication-related effects, or help restore benthic  the sea. The employment of such anificial substrates is a
communities that have been depopulated by other low-tech solution to a hightech problem. As such it
chronic or acute poliution events. would have a good potential for success worldwide.

BIOLOSKE PRECEJEVALNE POSTAJE: NOVA ZAMISEL O POSTAVITVE UMETNIH
MORSKIH GREBENOV KOT SREDSTVA ZA ZMANJSEVANJE UCINKOV EVTROFIKACHE
V OBALNIH VODAH

Michaef STACHOWITSCH

Institate of Zoology, University of Vienna, A-1090 Vienna, Althansirasse 14
POVZETEK

Plitke obalne vode so najpomembnejsi morski ekosistemi tako v ekoloskem kot gospodarskem pogledu. Hkrati so
tf ekosistemi tudi izredno ogroZeni, saf postaja vse ocitneje, da je evirofikacifa zanje ena izmed najvecjih nevarnosti.
Aviar priCujocega clanka meni, da bi se morali bojevati ne je proti glavnim sirmpiomom evtrofikacije - zmanjsans
transparentnosti vode, prekemernemu cvetenfu alg, kopicenju sfuzi in pomanfkanju kisika - marveé tudi proti
mjenim vzrokomm, in sicer z izkoriscanjem naravine zmoZnosti rnorskih organizmov precejanja vode za odstra-
rjevanje snovi, lebdecih v vodi. Takéni organizmi v severnem jadrant so kozolnjaki, skolike, spuZve in crvi cevkarfi,
ki delujejo kot naravni zaviralci evirofikacije. Ta sicer tehnolosko zelo nezahtevna zamisel o postavitvi umetnih
morskih grebenov je bifa razvita in preskusena v Trzaskem zalivu in je tudi ze patentirana. Zajema miniaturne
"hioloske precejevalne postaje”, ki imajo ob majhnil stroskih mnoge prednosti pred standardnimi strukivrami
umetnih morskih grebenov. Pravzaprav je edina strategifa, ki lahko izbaolisa kakovost morskega okolja, potem ko se
v morju pakopicijo nutrienti in drugi onesnazevalci vode. Nenazadnje pa tudi neposredna prispeva k obnavijanju
ustroja in delovanja izvirne bentoske skupnosti, saj zaraslih struktur nazadnje ni mogoce ved raziociti od skupkov
sesilnth organizmov, ki so tako znacilni za obafno morsko dno severnega fadrana.

Kiju¢ne besede: umetni morski grebeni, evtrofikacija, pomanjkanje kisika, cvetenje fitoplanktona, morski sneg,
bentos, ponovna poselitev dna, severni Jadran
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INFECTION OF SARDINE EGGS BY A PARASITIC DINGFLAGELLATE
ICHTHYODINIUM CHABELARDI HOLLANDE AND CACHON,
1952 IN CROATIAN WATERS

Jakov DULCIC
nstitate of Oceanograpby and Fisheries, MR-21006 Split, P.O. BOX 500

ABSTRACT

The infection of sardine eggs by a parasitic dinoflageliate {lcivhyodiniam chabelardi) in the eastern central
Adriatic was investigated. This syndinian parasitizes the vitelline vesicle of sardine emnbryos and after eclosion bursts
the volk causing the death of the newly hatched larvae. Sardine eggs are mainly infected during winter period. Mean
percentages of confaminated eggs were: fanuary - 48.2%, February - 47.7%, March - 39.7%, April - 27.0%, May -
6.8%, September - 2.6%, October - 14.8%, November - 19.7% and December - 50.0%. The high mortality caused
by ichthyodinium chabelardi should be taken into account in future studies of mortality during the embryonic stage.

Key wards: sardine eggs, parasitic dinaflagellate, Ichthyodinium chabelardi, eastern central Adriatic

INTRODUCTION about the findings of this endoparasite on sardine eggs
in the eastern central Adriatic,

Understanding the processes atfecting recruitment is '

a fundamental objective in fishery research. It is gener- MATERIAL AND METRODS

ally assumed that the major mortality of a vear brood

occurs during the early life history of fishes. During the in 1990 a monthly sampling programme directed at
embryonic period, abiotic factors (water temperature,  hydrographic data and the plankton community was
salinity, dissolved oxygen, mechanical damage, UV ya-  camried out in the eastern central Adriatic by the re-
diation) and predation are primary sources of mortality.  search vessel “Bios". Fig. 1 shows the three locations
Major causes of farval mortality seem to relate to starva-  where the Institute of Qceanography and Fisheries has
tion and predation, and perhaps to the imeraction of  performed investigations for more than 40 years
these factors (Hunter, 1984). (Stations Kastelanski zaljev, Pelegrin, Stoncica).

Diseases of fish eggs caught at sea are nat well The material was coflected by double vertical hauls
studied, parasitism being one of the factors that can  of a plankion net of "Hensen" type in the period January
cause high mortality. Hoflande and Cachon (1932,  1990-December 1990. Samples were fixed immediately
1953) described a new genus and species of dinoflagel-  after collection in 4% buffered formalin. ln the labora-
late (lchthyodinium chabelardi Hollande and Cachon,  toty, plankton volumes were measured by displacement
1952) parasite of sardine eggs among the other teleost  and (ish eggs and larvae sorted with the aid of a stereo-

. eggs. In a recent review of dinoflagsllate taxonomy, scopic microscope. The formalin fixed sardine eggs

- Taylor (1987) considers this species as belonging to the  were graded into the series of 11 stages described by
Subclass Syndiniophycidae, Order Syndiniales, Family — Gamulin and Hure (1955). Sardine eggs contamined by

. Syndiniaceae. The referred endoparasite can contami-  Ichthyodinium chabelardi were enumerated under a

~ nate up 10 80% of Sardina pilchardus (Walbaum, 1792)  stereoscopic microscope and, in certain cases, a light
- eggs during winter months {Meneses & Ré, 1991). microscope using transmirtedviight.
The aim of this paper is to present some new data
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fig. 1: Locations of sampling stations in the vicinity of
Split, eastern middle Adriatic (A - Kastela Bay, B - Pele-
grin, € - Stoncica).

8. 1: Lokacije vzorcnih posiaj v blizini Splita, vzhodni
srednji Jadran (A - Kastefa, 8 - Pelegrin, C - Stoncica).
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RESULTS AND DISCUSSION

Sardine eggs were not found in June, July and
August, since spawning petriod of sardine is from
Octoher (September) to April (May) {Regner et al.,
1987). lchthyodinium chabelardi parasitizes the vitelline
vesicle of sardine embryos {Fig. 2} and after eclosion the
volk sac bursis causing the death of the newly hatched
larvae. In the first early stages of development of the
egas (before the closure of the blastopore, stages | to V)
it was not possible to detect the parasite. Thus, eggs
parasitized by Ichthvodinium chabelardi {referred here-
after as infected or contaminated eggs) correspond al-
ways o eggs in the later stages of development {stages
Viio X

The abundance {expressed in number of eggs per
10m? of sardine eggs sampled monthly at the three sta-
tions is presented in Table 1; alse presented are the
abundance of infected and nonintected eggs and the
percentage of contaminated eggs. Mean percentages of
contaminated eggs were: January - 48.2%, February -
47 7%, March - 39.7%, April - 27.0%, May - 6.8%,
September - 2.6%, October ~ 14.8%, November - 19.7%
and December - 50.0%. From these data it can be in-
ferred that S. pilchardus eggs contaminated by this synd-
infan parasite occurred primarily from December to
April, suggesting that infection takes place during winter
months. This results are very similar to those presented

16

Fig. 2: Sardina pilchardus eggs contaminated by Ichthy-
odinitm chabelardi sampled in the eastern ceniral
Adriatic (Croatian waters).

8. 2: Z zajedalskim okdepnim bickarjem Ichihyodinium
chabelardi okuzene ikre sardel (Sardina pilchardus),
vzorcenili v vzhadnem srednjem fadranu.

by Meneses & Ré (1991) who found in Portuguese wa-
ters contaminated sardine eggs primarily from January to
March. Karfovac {(1967) mentianed the presence of this
parasite on the sardine eggs collected in the seasons
1951/52 and 1952/53 in the central Adriatic without any
precise data about the occurrence, abundance, and
stages of development at which pavasite occur. Hol-
{ande and Cachon (1953) who reared infected sardine
epgs in order to study Ichthyodinium chabelardi life
cycle, were unable to infect other healthy eggs with the
resulting spores under controlled conditions. For this
reason, it is not known how and in which egg stage
cantamination takes place. More experimental rearing
work is required to solve this and other problems related
to the life cycle of this parasitic dinoflagetlate, The high
mortality caused by fchthyodinium chabelardi should be
taken into account in future studies of montality during
the embryonic stage, as well as in the related studies of
the processes affecting recruitment in sardines and other
commercial important fishes,
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Month Station Contaminated eggs Noncontaminated eggs  Tofal N of eggs
Mesec Postaja (stages VI-Xl} {stages VI-XI) skupnio stevilo
okuzene ikre neokuzene ikre
% N/1Om?2 N/TOm? N/10m?

January Kastela 471 27.8 27.9 78.9
Pelegrin 0.0 0.0 . 0.0

Stoncica 49.3 17.0 119.0 3315

February Kastela 431 34.8 326.0 374.5
Pelegrin 50.0 279 27.9 74.4

Stoncica 50.0 5.6 5.6 100.8

March Kastela 429 16.6 22.1 127.0
: Pelegrin 0.0 0.0 0.0

Stoncica 36.4 9.2 16.1 27.6

April Kadtela 333 29.8 596 304.0
Pelegrin 1.2 6.8 544.0 587.3

Stoncica 46.5 596.8 . 686.0 1363.0

May Kastela 8.2 15.0 182.5 597.5
Pelegrin 0.0 0.0 0.0

Stoncica 5.3 5.8 27.6 33.8

September Kastela 35 45 i2.1 27.%
Pelegrin 0.0 0.0 0.0

Stondica 1.7 4.5 22.1 127.0

October Kasteta 12.8 279 27.9 74.4
Pelegrin 0.0 0.0 0.0

Stoncica 16.7 6.2 31.0 148.8

November Kastela 25.0 5.7 17.1 176.7
Pelegrin 0.0 0.0 9.0 9.0

Stoncica 14.3 4.7 28.3 788.2

Becember Kastela 50.0 27.8 27.8 3315
Pelegrin 0.0 0.0 0.0

Stonéica 50.0 5.6 5.6 100.8

Tab. 1: The abundance (expressed in number of eggs per 10 m? of sardine eggs sampied monthly at the three
stafions in the eastern central Adriatic.

Tab. 1: Abundanca iker sardele (izrazena v st iker na 10 m?) v mesecnih intervalih na treh postajah v vodah
vzhodnega srednjega Jadrana,

IKRE SARDEL V HRVASKIH VODAH OKUZENE Z ZAJEDALSKIM OKLEPNIM BICKARJEM
ICHTHYODINIUM CHABELARDI HOLLANDE IN CACHON, 1952

Jakov DULCIC
institut za oceanpgrafiju i ribarstvo, HR-21000 Split, P.P. 500

POVZETEK

Avitor clanka poroca o raziskovanju oku2enosti iker sardel, ki jo v vodah vzhodnega srednjega fadrana povzroca
2ajedalski oklepni bickar. Potem ko ta zajedalec okuZi rumenjakov mesicek sardelinih zarodkov, se razpoci rumen-
fakova vrecka in na novo adiosene ikre paginejo. Okiepni bickar okuzuje ikre sardel predvsem v zimskem ¢asu.
. Srednje odstotne vrednosti okuzenih iker so bife: januar - 48,2%, februar - 47,7%, marec - 39,7%, april - 27,0%,
Cmaj - 6,8%, september - 2,6%, oktober - 14,8%, november - 19,7% in december - 50,0%. To visoke smitnost, ki jo

" povzroca lchthyodinium chabelardi, b/ bilo po aviorfevem mnenju treba upostevati v prihodnjih raziskavah smit-

- nosti v zarodni fazi sardel.

Kljuéne besede: ikre sardel, zajedalski oklepni bi¢kar, Ichthyodinium chabelardi, vzhodni srednji jadran

17
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CONTRIBUTION OF PHYTOPLANKTON TO PARTICULATE ORGANIC
CARBON IN THE GULF OF TRIESTE (NORTHERN ADRIATIC SEA)

Christinamaria SALVI
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Serena FONDA UMANI & Sara COK
Marine Blology Laboratosy, I7-34010 Santa Croce, Trieste, 54 Via Auguste Piccard

ABSTRACT

In the Guif of Trieste (Narthern Adriatic Sea) an investigation was carried out to determine the contribution of
particulate phytoplankton carbon (PPC) to particulate organic carbon (POC} and their seasonal evolution. Water
samples were collected monthly from March to October 1990 in three coastal stations at four depths. The suspended
matter, temperature, salinity, chlorophyll a, phytoplankton composition and abundance were estimated and
phytoplankton carbon content was calculated.

in the Guif of Trieste, variations in the amounts and quality of total suspended matter (TSM} and its C/N ratio
reflected river discharge changes and phytoplankton community succession. In 1990 high fresh water inputs were
ohserved in spring and autumn, which corresponded to high TSM concentrations mostly due to inorganic fraction. In
spring and autumn, even if phytoplankton blooms occurred, PPC was only a small part of the POC, because of the
- small dimensions of diatoms and the presence of high terrestrial contributions. The prevalence of nanoplankton and
- the very Jow PPC values observed in March and in April can also confirm this hypothesis. In summer, high PPC

INTRODUCTION

.. The bulk of suspended particles in marine waters
“(seston) consists of mineral and organic fractions
{Posedel & Faganeli, 1991). In the coastal zone, the
“mineral part of seston, is carried out into the sea by
“means of fand drainage, coastal erosion and atmos-
“phetic inputs, or it is stirred up from the bottom and, to
 lesser extent, formed in situ (Fabiano et af., 1986), The
_particulate organic matter, found in the open oceans,
onsists mainly of living organisms, like phyto- and
ooplankton, bacteria and fungi (Faganeli, 1983; Honjo,
980; Sreepada et al., 1996). In coastal waters, such as
hes,:Gulf of Trieste, particulate organic maiter is mostly
erived from the terrigenous supply of rivers and resus-
ension of battom sediments {Fonda Umani et al., 1985;

- values, corresponded to large-sized diatomn species although present at low concentrations.

Key words: Suspended malter, particulate organic carbon, particulate phytoplankton carbon, C/N ratio

Airoldi et al, 1995), except during phytoplankton
blooms when living organic matter prevales.

The phytoplankton community in temperate areas is
influenced by autrient availability {(Malone, 1980) and by
environmental parameters: microphytoplankten blooms
gccur in spring and autumn, after high river inputs and in
optimal chemical and physical conditions. n this
situation, eukaryotic phytonlankton can constitute up to
80% of the POC (Hohson et al, 1973; Laws et al., 1988).
On the other hand, nano- and picoplankton are abun-
dant especially in summer months, but their contribution
to POC is generally low due to their small size.

The aim of the present investigation is to estimate the
contribution of particulate phytoplankton carbon (PPC)
to particulate organic carbon (POC) and its seasonal
evolution in a coastal area of a semi-enclosed Guif.
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Fig. 1: Location map showing the sampling stations in the Gulf of Trieste.
8L, 1: Pofo#aj vzorcevainih postaj v Triaskem zalivu.

DESCRIPTION OF THE STUDIED AREA

The Gulf of Trieste (Fig. 1) is a shallow semi-en-
closed basin (max. depth of 25 m) in the north-eastern
part of the Adriatic Sea. It receives conspicuous fresh
water inflows driven by the lsonzo tiver, with a mean
annual flow of 100 m3s-? (Olivotti et af, 1986), by the
Timavo river from the northern part of the Gulf and to, 2
fesser extent, by the Rosandra and Rizana rivers from
eastern and southern parts. Urban sewages, industrial
and agriculiural effluents coming from the neighbouring
area are discharged into the Gulf, generally through un-
derwater pipelines.

The circulation system is typical of the northern
Adriatic Sea characterized by two major currents: a
deep one, anticlockwise, with an average veciorial ve-
locity of about 2 cm sec’! and a surface one, generally
flowing clockwise {average velocity 5 cm sec’'} which
plays a fundamental role in the sediment distribution in
shallow waters, particularly in association with strong
winds and high river inputs {Stravisi, 1988).

The water column is characterized by a strong verti-
cal temperature gradient (up to 8°C difference between
surface and bottom water) during spring and summer

and by vertical mixing, mostly produced by the Bora
wind, during autumn and winter. Local winds in the
Gulf are sea and land breezes, almost along the direc-
tion  WNW-ESE  respectively.  South  winds, from
"Scirocco” (SE} to "Libeccio® (SW), are significant in the
whole Adriatic basin (Stravisi, 1991).

MATERIALS AND METHODS

Sampling was carried out at monthly intervals from
March to October 1990 at three stations (1, 2, 3) in the
Gulf of Trieste. The stations were located along a NE-
SW transect {Fig. 1). The water depth at these stations
was 20, 17 and 19 m, respectively. Water sampling was
performed using a Niskin botde (5 [} at four different
depths (surface, 5, 10 and 15m},

Total Suspended Matter {TSM) samples were pre-fil-
tered through a 200 ym mesh net. One litre was filtered
onto precombusted (3 hours at 450°C) and pre-weighed
47 mm Whatman GFfF glass-fibre filters (Fabiano &
Povero, 1992). After filtration, the salt was removed by
washing the filter with distilled water.

TSM was estimated by gravimetry and was separated
into inorganic (ISM-Inorganic Suspended Matter) and
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: Fig. 2: Particudate Organic Carbon (POC) at the stations
1, 2and 3.

1. 2: Partikulatni organski ogijik (POC) na postajah 1, 2
m.J3,

‘organic (POM-Particulate Organic Matter) components,
‘after remaving carbonates with IN HCl (Hedges &
“Stern, 1984) and measuring the organic residual by
reweighting the filters {Smetacek et al, 1978). Finally,
the ISM lost during acidification was calculated accord-
" ing to the difference between TSM and POM. Analyses
..~ of Organic Carbon (PQC) and Nitrogen (PN in particu-
~ late matter were performed, on HC! treated filters, using
"a Perkin-Elmer 2400 CHN Elemental Analyzer for dry
~combustion (950°C).

- Phytoplankton samples (250 ml) were fixed with
~buffered formalin at 4% final concentration. 50-100 ml
Hhad been settled, counted according to Utermiohi (1958)
Tusing an inverted microscope (320x), and determined
generally at the species level for microphytoplankton
‘and at group level for nanoplankton. Particulate phyto-
-plankton carbon (PPC) was obtained by calculating the
~cell volume (CV) for every species, where each one was

21

Fig. 3: Particulate Nitrogen (PN) at the stations 1, 2 and
3.
St 3: Partikulatni dusik (PN) na postajab 1, 2 in 3.

expressed as a simple or composed solid geometric
body. For the majority of the species, the cell volume is
equal to plasma volume (CV=PV). Regarding the dia-
toms only 90% of the vacuolar volume (VV), which
contains generally non nutritious cell sap, was sub-
tracted from cell votume (Mullin er al, 1966; Smayda,
1978; Edier, 1979). The carbon content of each species
was calculated according to Strathmann (1967). The 1o-
tal PPC was obtained by summing individual values of
species encountered in each sample,

Sea water samples for Chlorephyl! a (Chl a) determi-
nation (2) were fiftered onto a 47 mm 0.45 um Mil-
lipore HA filter. Chlorophyl! a analyses were carried out
using a Perkin-Elmer Lambda 2 spectrophotometer, ac-
cording to Magazzil (1278),

Temperature and salipity were measured throughout
the water column using a CTD probe (Hydronaut mod.
401).
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Station 1 Station 2 Station 3
Months Depth. Temp. Sal. Temp. Sal. Temp. Sal.
Q) °C) {(°C)

March Om 14.22 35.28 13.29 35.90 12.79 3.7
22.03.90 Sm 11.26 38.31 10.72 38.07 11.20 38.27
10m 10.91 38.28 10.29 38.07 10.91 38.29
15m 10.66 38.25 10.32 38.09 10.87 38.27

April am 12.01 27.21% 11.97 36.84 12.27 38.01
11.04.90 5m 11.55 37.96 11.36 37.90 11.92 38.05
10m 11.44 37.98 11.23 37.99 11.83 38.10
15m 11.41 38.01 11.20 38.04 13.79 38.12
May Om 19.02 35.79 19.22 35.58 18.51 37.52
30.05.90 5m 17.81 36.37 18.65 36.44 17.79 37.52
10m 16.48 37.44 17.96 36,93 17.50 37.73
15m 14.07 37.97 13.79 38.01 14.97 38,12
lune Om 19.29 33.79 19.39 31.03 20.55 3227
14.06.90 5m 19.10 36.40 18.80 36.79 18.90 37.05
T0m 18.14 37.41 18.31 37.35 18.69 37.52
15m 15.82 37.79 15.89 37.74 18.60 37.60
July Om 21.38 373 24,32 37.01 23.04 37.46
05.07.90 5m 20.83 37.43 22.53 36.89 22.52 37.48
10 19.98 37.82 2016 37.49 20.65 37.86
15m 18.50 37.77 18.41 37.74 18.46 37.89
August Om 23.55 37.95 24.40 37.68 24.84 37.93

- 02.08.90 5m 23.35 37.95 23.92 37.64 23.30 38.01
T0m 23.23 37.97 23.67 37.73 23.09 38.00
15m 23.00 37.92 22.78 37.87 21.49 38.23
September Om 23.33 36.20 24.63 36.78 24.89 37.78
30.09.90 5m 23.25 37.75 23.25 37.71% 24.67 37.77
10m 22.76 37.80 22.94 37.77 23.29 37.81
15m 22.11 38.05 22.30 37.90 21.91 38.07
October Om 19.85 36.94 18.94 35.48 18.96 34.56
19.10.90 5m 19.48 37.18 19.73 37.02 19.90 37.14
10m 19.77 37.51 19.83 37.36 19.97 3746
15m 19.74 37.52 19.71 37.47 20.14 37.59

Tab. 1: Temperature and Salinity at the stations 1, 2 and 3.
Tah. 1: Temperatura in slanost morja na postajah 1, 2 in 3.

RESULTS
Hydroiogical features

In spring 1990 three water masses were recognized
in the Gulf of Trieste, each characterized hy different
hydrojogical and nutrient regimes. Fresh water inputs
were predominant in April, june and October and the
intensity of each episode was weaker than in the previ-
ous and following years (Cardin & Celio, 1997).

During the spring months (March, April and May) the
water column was stratified with higher temperature at
the surface and lower at the bottom related to residual
winter water nuciei (Tab. 1). Minimum surface tempera-

ture was 11.97°C (51, 2, April) while maximum was
19.22°C {8t. 2, May). On the contrary, minimum bottom
value was 10.22°C (St. 2, March) while maximum was
14.97°C (St. 3, May). The difference between surface
and botterm layers was on average 2.69°C in the three
stations, Salinity was generally low at the surface he-
cause of the riverine inflows and it was higher at the
bottom, owing to the presence of a high salinity nucleus
with winter characteristics. Thermohaline stratification
of the water column lasted also in June while during the
warmest months the water column was more homoge-
neous. The highest surface temperature was cbserved in
September (24.89°C, St. 3}, whereas the lowest value
was reported in June (19.29°C, St. 1). The highest bot-
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tom water temperalure was observed in  August
(23.00°C, St. 1) whereas the lowest one was found in
june (15.82°C, 5t. 1). Salinity values were generally ho-
mogeneous in july and August while in the other months
the fowest values were found at the surface, especially
in April (27.27) and in June (33.79). in October, a pro-

gressive mixing of the water column was evident (Tab.
1

i
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Fig. 5: Relationship between Particulate Phytoplankton
Carbon (PPC - ugC/l) on the left and the abundasnce of
Phytoplankton cells (cells/l) on the right at the station 1
(surface and 5 meters),
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Station 1 Station 2 Station 3

Months | Depth. TSM ISM POM TSM {SM POM TSM ISM POM
g/ mgh) g/ | mgh g (mg) | mefl)  (mgl)  (me/h

March Om 13.27 8.35 4.92 11.55  7.16 4.39 4.90 0.36 4.54
22.03.90 5m 22.38 11.30 11.08 8.1t 6.09 212 8.09 1.50 6.59
10m 16.57  9.11 7.46 8.09 4.67 3.42 7.45 2.02 5.43
15m 11.38  8.15 3.23 7 .46 3.90 4.06 1092 0.7 10.75

April Om [ 12.69 9.67 3.02 3069  26.40  4.29 7.70 220 2.50
11.04.90 S5m | 1359  10.84 275 4.05 1.77 2.28 1231 10.37 2.14
10m 12.47 8.54 3.93 5.35 2.99 2.36 9.50 6.42 3.08

15m .98 0.11 9.87 6.86 4.68 2.18 6.27 4.04 2.23

May om 5.62 3.42 2.20 10.29 7.65 2.64 7.59 5.65 1.94
30.05.90 Sm 6.45 2.86 3.59 14.25  11.00  3.25 5.81 4.02 1.79
10m 1213 9.07 306 | 11.24 1034 090 2611 2048 563

15m 11.91 8.64 3.27 4.80 2.57 2.23 4.92 2.41 1.91
june Om 30.22 28.01 2.21 18.86 16.68 2.8 50.64 36.15 14.49
14.06.90 5m | 4243 3135 11.08 | 1472  B.25 6.47 5067 4116 9.51
10m | 25.26  20.03 5.23 50.09 3790 1219 | 2400 16.54  7.46

15m 7.40 3.88 352 | 4159 3164 995 2214 1840 374

July Oom 7.84 5.86 .98 17.85 16.88 1.97 4.77 4.14 0.63
05.07.90 5m | 49.82 3150 1832 } 13.19 1104 215 7.89 6.87 1.02
10m 9.95 7.76 2.28 1556 1256  3.00 27.58  17.57 9.01

15m 7.75 6.01 1.74 8.75 6.81 1.94 14,00 11,51 2.49

August Om 5.27 3.05 2.22 3.24 2.30 0.94 4.28 3.13 1.15
02.08.90 5m 2.63 1.28 1.25 2.75 (.89 1.86 4.38 3.05 1.33
10m 5.60 2.60 3.00 3.37 1.52 1.85 3.94 2.21 1.73

15m 4.353 0.28 4.05 8.74 3.06 5.68 6.95 5.63 1.32

September Om 4.90 4,66 024 | 2279 2158 1.21 10.09  9.93 0.16
30.09.90 S5m 16.07 5.99 10.08 14.72 11.32 3.40 4.61 3.1 1.50
10m 7.54 6.86 0.68 19.66 18.84 0.82 24.12 21.92 2.20

15m 7.33 6.36 0.97 1449 1211 2.38 21.83 20.52 1.31

October Om §.62 7.56 1.06 16.26  14.63 1.63 1402 1154 248
19.10.90 5m | 12.93  11.63 1.30 9.27 4.45 4.82 | 3297 2844 453
10m 11.61 9.41 220 | 2614 2547 067 5.74 1.96 3.78

15m 11.28 6.72 4.56 12.64 11.01% 1.63 13.74 8.68 5.06

Tab. 2: Concentrations of Total Suspended Matter (TSM), Inorganic Suspended Maiter (ISM) and Particulate
Organic Matter (POM).

Tab. 2: Koncentracije skupnih suspendiranit snovi (TSM), anerganskifi suspendiranih snavi (ISM} in part:kuiatmh
organskih snovi (POM).

SEASON

SPRING
SUMMER
AUTUMN

SPRING
SUMMER
AUTUMN

POC {ug/h
St. 1 St. 2 St. 3
6214268 587+313 7434594
5752247 4322208 312x145
415%167 571109 507x257
PN (pg/l
107+29 84x27 1104104
8929 77+29 67+36
48427 6941 954126

Tab. 3: Average values of POC and PN concentrations in spring (March, April and May), in summer (june, july and

August} and in autumn (September and October).
Tab. 3: Povpreéne vrednosti koncentracij POC in PN spomfadi (marec, april, maj), poleti (junij, julij, avgust) in
feseni (septembier, oktober),
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Station 1 Station 2 Station 3
Months Depth. | Diatorns  Dinofl.  Nanopl. | Diatoms  Dinofl.  Nanopl. | Diatoms  Dinofl.  Nanopl.
cellsl cells/l cells/l cells/l cells/t cells/l cells/] cells/l cells/|
March Om 2008 2008 1506415 0 6025 666840 O 8034 350715
22.03.90 5m 0 4017 1060516 0 2008 441882 G 2008 448577
10m 0 8] 468663 0 4017 441882 #] g 449916
15m 0 2008 578463 0 8034 482053 4016 4016 578463
April om 8034 12050 1116756 12051 0 606583 2008 4017 425813
11.04.90 5m 0 6024 795387 6026 2008 241026 6025 2008 514190
TOm {0 2033 5543617 2008 Q 224958 § 10043 2008 443916
15m 2008 12051 1060517F 2008 4016 241026 2008 8033 482053
May om 78333 88376 763250 62265 88375 626069 5213 14337 414520
30.059 5m 11487 68291 614617 | 86367 48204 574446 5213 7821 250274
10m 148632 76324 716384 | 62265 30127 407711 8471 3259 332385
15m 72306 92391 776541 | 88354 52217 637715 0 14336 310236
june Om 40171 68290 23500081 10043 48203 711602 | 96470 54228 763250
14.06.90 Sm 52222 44188 506156 | 16066 54221 R80249 | 52221 20083 346475
10m 74315 18077 940003 | 26110 22094 355360 | 24101 20085 351497
15m 34744 24101 508834 1 26112 64272 368235 | 82350 20084 568134
July om 275107 234943 11890641 12050 92370 194160 | 36154 38162 417779
05.07.90 5m 407635 8033 618635 | 48203 12051 278835 | 42179 12049 570429
10m 295213 2008 739148 | 192774 14060 373355 | 126539 14059 1312255%
15m 516062 38159 747182 | 132534 60243 500313 | 243015 38157 708011
Atgust 0Om 424349 13400 763829 { 502518 6700 506156 { 178672 20100 465295
02.08.90 im 493584 8933 699804 | 833065 42435 385643 | 435514 11166 S04752
T10m 469016 ¢] 571755 | 681192 24568 345471 51368 8934 405737
T5m 252376 22333 746600 {1 58069 31266 610600 § 154705 4466 635283
September Om 96037 51359 18760711 558335 98269 1045239 4466 20100 565799
30.09.90 5m 149638 8933 567288 | 73702 31267 848699 8934 11167 499473
10m 312676 4466 990148 | 151871 33501 1241780| 15634 6700 540081
15m 321611 17866 841254 | 33500 17866  1268581{ 22332 17866 585652
October Om 1266347 31267 1101819 138471 6700 558354 { 498051 69236 938035
19.10.90 S 1683996 20100 122838011168820 20100 10124831 406481 2233 1124153
10m 134005 4466 796586 (1634862 11167 11971121 29034 4466 731444
15m 1652728 11166  142938711485221 4466 1188178] 46901 2233 658858

Total Suspended Matter (TSM)

TSM concentration {Tab. 2}, showed maximum and
minimum levels of 50.1 mg/l (St 2, -10 m) in June and
2.6 mg/t (St. 1, -Am} in August, respectively.
The mast abundant component of TSM was the inor-
ganic fraction (average 67.5 £ 23.8% in St.1, 713 =
- 18.1% in St. 2 and 66.8 = 25.2% in St. 3). The organic
fraction (POM} was relatively low {32.7 + 232.8% St. 1,
287 x 18.1% St. 2 and 33.2 + 25.2% St. 3). Only in
~March (1SM = 39,9 £ 22.8% and POM = 60.1 & 22.6%
in St. 1) and in August (ISM = 13.6 % 11.4% and POM =
- 86.4 £11.4%) the concentrations of POM were higher.
~ The highest values of POC (24209 pg/) and PN
“{434.8 ug/l) were found in March at station 3 at 15m

Tab. 4: Phytoplankton distribution at the three studied stations.
Tab. 4: Razsirjenost fitoplankfona na treb raziskavalnih postajah.

depth (Figs. 2 and 3). The lowest values were measured
in August for POC (80.2 pg/l St. 2, surface) and in July
for PN(11.7 pg/l St. 2, surface),

The C/N atomic ratio was especially low in March,
june and july. The mean C/N values were 8.1 4.3 in
station 1, 9.0 £ 4.4 in station 2 and 7.6 = 3. 7 in station
3 (Fig. 4),

Phytopiankton and Particulate Phytopfankton Carbon
(PPC)

In March and April, the phytoplankton community
was characterized by low abundances with the preva-
lence of the nanaplankion (< 10 pm) fraction. In May,
diatoms increased and reached a maximum of 1.5%705
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Fig. 6: Relationship between Particulate Phytoplankton
Carbon (PPC - pugC/l) on the left and the abundance of
phytoplankton cells (cells/I} on the right at the station 1
(10 and 15 mefers).

cells/t at station 1 {Figs. 5 and 6). Cyclote/fa glomertata
{average of 76.5% of total diatoms), Pseudonitzschia
deficatissima {average of 16.4%) and P. serjata (average
of 2.5%) were the dominant species.

Starting in June, the abundance of these species
slowly decreased whereas, particularly in july and Au-
gust, some typical summer species appeared f{e.g.
Chaetoceros spp ~ average of 73.4%; Proboscia alata -
average of 5.6% of total diatoms). The autumn bloom
was again characterized by diatomns {up o 1.6%10°
cells/h) of the Pseudonitzschia genus and particularly by
the species P. seriata (average of 91.6% of total diatoms).
Dinoflagellates strongly increased in july (2.3%105 cells/D
in the swface layer at station 1. The maost important
species were: Gymnodinium corii {average of 26.4% of
total dinoflagellates), Gymnodinium spp. (average of
21%} and several species of Prorocentrum {average of
21.7%) such as P. micans, P. minimium and P. nanum.
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Sl 6; Razmerje med partikulatnim fiteplanktenskim
oglitkem (PPC - pgC/) na levi in relativna gostota
fitoplanktonskih celic na desni strani na posfaji 1 (v
globini 16 in 15 mj.

Nanoflagellates, abundant throughout the whole pe-
riod, had a mean value, for the three stations, of 2.24 %
0.58ugCA (Figs 5 and &), representing only 2.38% of to-
tal carbon. This was due to their small cell volume,
equivalent only to 30 pm>. Also for the diatoms, that
reached 1.5%105 cells/l in May, the PPC content was not
particularly high {142.02 pg/l, St. 1, surface) because the
most abundant species (e.g. Cyclotella glomerata and
Pseudonitzschia delicatissima) were characterized by
small sizes (182 and 413 pm3, respectively). In summer,
PPC content presented the highest values {509.2 ugfl, St.
1, surface), although total cell abundance was low, due
to the presence of Proboscia afata (Cell Volume = 52
mm?), a large diatom species. in autumn, during the
seasonal blooming period, the PPC content never
reached the high summer values (228.5 pg/t - St. 1, 15
m) although it was higher than in spring.

The contribution of PPC content to POC {Tab, 3)




ANNALES 13/'98

ranged from an average of 3.4% in March and April,
when the fowest cell abundances were observed, o a
maximum of 50% in summer, when species with the
highest cell volumes were prevalent. In May, the aver-
age percentage was 9.4% whereas in October it was
37%: the difference hetween the two bloom periods was
due to the presence of large species in the autumn
samples.

From March until the end of May, PPC contributed
~ from 3.6 to 6.2% to the suspended POC. During the re-
 maining months PPC comprised on average 32 to 54%
- of the suspended POC.

On five occasions, calculated PPC exceeded POC
values. These situations comesponded almost exclu-
sively to surface samples in july and they were due to
high percentages of unidentified dinoflagellate species,
probably because the average volume values assigned
to them, had heen overestimated or empty thecae were
considered in computation,

Chloraphyll a and POC/Chi a ratio

Chlorophyll a concentrations ranged from a mini-
mum of 0.2 yg/d on many occasions during the studied
period 10 a maximum of 3.0 pg/i (St. 2 bottom, July). The
mean value for the three stations was 0.63 + 0.14 pg/t.
Values higher than 1 pg/l were chserved (Tab. 3) only
for certain months and at certain depths.

Generally, the POC/Chl a ratio was high {Tab. 3},
ranging from 143 (St. 1, surface, July} to more than 5000
{5560, St. 1, 10 m, August. The lowest values corre-
spond to the highest percentage of PPC to POC and to
the {fowest values of the C/N ratio.

DISCUSSION AND CONCLUSIONS

. In 1990, freshwater input, particularly from the
lsonze and Tagliamento rivers, was evident, expecially
in spring and autumn, This was reflected by the low sa-
Hinity surface values and by the high TSM concentrations
along the whole water column, with the dominance of
the tnorganic fraction in afmost all studied stations.

In spring (March and April), the - phytoplankton
community was characterized by low abundances and
~hy the presence of nanoplankton as confirmed by the
low C/N ratios in the subsurface and bottom layers
_ {generally around 3).

~ As stated by Parsons et al. (1977}, Lee & Fuhrman
(1987), Calvo et al, {1991}, and Eppley et af, (1592,
nanoplarikton feads to a C/N ratio lower than 4 because
of its high protein content. Also the low contribution of
PPC 10 POC confirmed that the living fraction was
mainly composed of very small-sized cells.

- In May, C/N ratios > 10 and low PPC values were
‘observed, indicating the prevalence of the detritic frac-
tion over the living one {Calvo et al., 1991; Fabiano &
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Povero, 1992). This hypothesis was also supported by
the high POC/Cht a ratio, which underlines the preva-
lence of the detrital material, as previously stated by
Fabiano et al,, (1993) and by Galois ef af.,, (1996). Simi-
lar situations were afso observed by Faganeli & Malej
(1981} and Faganeli (1983) in the Gulf of Trieste.

On the gther hand, the contribution of PPC to POC
was higher in autumn than in spring, due 1o the pres-
ence of large phytoplankton species. Simultanecusly
C/N ratio was high in all stations because of the con-
tinuous terrigenous supply of riverine origin.

In summer, especially in August, there were the low-
est TSM observed throughout the whole pericd, and the
general pravalence of the organic fraction (expecially in
St. 1 and 2). The low C/N ratics observed in summer
{june-September) supported the idea of a strong domi-
nance of the living fraction over the detritic one as wel}
as the high PPC values. In particular, in September the
highest values of PPC, corresponding to low C/N ratio,
were found at the bottom layer, confirming that primary
production was higher below the pycnocline. High pri-
mary production in the deepest layers, due to hoth
higher nutrient availability and reduced photolimitation,
is usually observed in the North Adriatic Sea (Cabrini et
al., 1989) at the end of summer.

The seasonal distribution of the phytoplankton
community confirmed previous observations on the
same area (Milani et al, 1989; Canrini et al., 1989;
Fonda Umani, 1992; Fonda Umani et 2, 1992; Malej ef
al, 1995}): a prevalence throughout the whele period of
nanoptankton and diatoms and an increase of din-
oflagellates in summer. In particular diatoms show a late
spring and awtumn bloom and they are, with the din-
oftageliates, the main component of PPC.

in general the temporal pattern of PPC followed both
the quantitative and gualitative flactuation of phyto-
plankton, even if it appeared to be more related to cell
vofume of the phytoplankion species than to cell abun-
dance, as previously cbserved by Vilicic (1985). Conse-
guently it was strongly coupled with phytoplankton suc- |
cession because each species was characterized by dif-
ferent PPC contents. During the studied pericd, a sea-
sonal variability of PPC values was observed; lower in
early spring (with the lowest percentage on POC) and
higher in summer,

Andersson & Rudehdll {1993) also observed a
marked seasonal variability in the components of the
POC pool. The percentages of PPC, similar to those ob-
served in our case, can vary from 3.4% in March and
Aprif to a maximum of 50% in summer {Zeitzschel,
1970, Sarma & Nageswara, 1989} when species with
targe cell volume prevail. The same situation was also
reported by Eppley ef al (1992} (PPC range = 25-50%.

in our case, as ohserved also by Andersson & Rude-
hall (1993), PGC can be used as an index of phyto-
plankion biomass only in summer months, when large
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phytoplankton species occur. In early spring and
autumnn POC appears to be more related both to riverine
inputs and probably to nanoplaniion and to smali-sized
microalgae. Consequently it can give limited informa-
tion on phytoplankton biomass.
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Station 1 Station 2 Station 3
Months Prof. | POC PPC  Chla POC/KhH. aj POC PPC  Chl.a POG/ChHL af POC pPC Chl.a POC/Chl. a
e wedt  (peh ratio ag/h  (pgh (peh ratio tugh e (g ratio
March om 487 1378  1.80 270 533 5.45 .80 666 410 19.90 0.80 512
22.03.90 5m 831 12.69 040 2075 155 2.54 .40 387 204 9.26 0.20 1016
10m 199 1.54 0.80 248 137 3.89 0.6 228 177 1.48 0.20 B86
15m 176 1.98 0.60 293 207 776 1,40 347 2421 11.08  0.40 5045
Aprit om | 690 9.71 0.71 967 838 2.37 1.00 837 371 3.61 0.00 /
11.04.90 5m 632 6.25 0.45 1417 596 1.92 0.80 742 863 11.90 040 2155
10m 625 / 1.00 624 360 1.28 1.20 466 921 8.76 0.6 1533
15m 386 5.29 0.45 864 482 2.60 1.60 481 891 9.00 0.40 2224
May Om 700 142.02 040 3747 777 14802 (.60 1293 823 19.78 0.60 1370
X059 5m { 1055 99.47 0.80 1317 861 116.00 1.00 859 664 8.84 .80 829
10m 784 15290 0.20 3912 1165 10174 040 2909 396 10,20 0.606 659
15m 889 138.87 0.40 2220 739 73.37 040 1846 775 5476  0.80 968
June Om 613 150.73 1.80 340 502 7139 040 31253 468 10614 1.20 390
14.06.90 Sm 572 7055  0.40 1430 408 4678 Q.40 1019 281 5672 G.60 468
10m 429 48.71 0.20 2143 461 51.04 Q.80 576 172 3840  0.20 859
T5m 557 7407  0.60 926 372 91.63  0.80 464 276 64.03 0.60 460
July am 343 37406 240 143 80 87.62  0.20 401 110 162.24 040 275
05.07.90 5m 341 31158 (.60 568 198 49.31 0.20 a9 172 46.88  0.20 857
10m 514 27331 Q.60 856 378 25260 1.00 377 269 177.18 0.20 1345
15m 412 41578 .80 514 484 99.57 3.00 161 h27 180.54  1.20 439
August Om | 785 13324 0.40 1959 318 13694 0.80 397 29 3479 .27 108%
{(2.08.90 5 340 18624 (.80 424 50t 23564 0.20 2501 376 10318 0.27 1404
10m 1114 16618 0.20 5560 557  187.23 (.60 927 567 20333 0.20 2833
15m 882 189.89 0.60 1468 929 12209 1.20 773 231 31.91 .20 1154
September| Om | 260 21834 (.60 433 663 21439 0.20 3314 177 549.61 0.80 221
30.09.90 5m 292 21686 (.20 1955 708 28151 (.20 3535 282 20295 0.20 1409
10m 270 26687 (.40 675 442 44078 (1L40 1164 787 88.41 0.20 3928
15m 372 53943 Q.80 465 889  183.81 0.60 1147 467 78.95 0.40 1166
October Oom i} 270 18192 (.80 336 418 7597 060 696 §58 37, 0.60 1428
19.70.90 5m 469 23861 0.60 780 549 24943 G20 2742 495 35.68 040 1246
10m 552 96.22 0.80 689 528 186403 G860 579 719 60.64 071 1006
15m 738 22456 1.00 737 571 244385 1.00 371 271 52.81  0.20 1355

Tab. 5: Concentrations of Particuiate Organic Carbon (POC), Particulate Phytoplankton Carbon (PPC), Chio-

rophylf a (Chi. a) and POC/CHhI. a rations.

Tab. 5: Koncentracije partikulatnega organskega oglitka (POC), partikulatnega fiteplanktonskega ogljika (PPC),

Korofila a (Chl a) in razmerja POC/Ch a.

28




ANNALES 13/°98

C. SALVE, S, FONDA UMANY, S, COK: CONTRIBUTION OF PHYTOPLANKTON TO PARTICULATE ORGANIC CARBON ..., 19-30

SEZONSKI DELEZ FITOPLANKTONA V PARTIKULATNEM ORGANSKEM OGLJIKU V
VODAH TRZASKEGA ZALIVA

Christinamaria SALVI
Fakulteta za geologijo in raziskovanje okolja in morja, 1T-34127 Trst, Via Weiss, 2, PAD Q

Serena FONDA UMANI & Sara COK
Laboratori} Morske bioloske postaje, IT-54 34010 Samta Croce, Trst, 54, Via Auguste Piccard

POVZETEK

Avtorice pricujocega ¢lanka so v Ti2askem zalivu s temeljito taziskavo ugotavifale delez partikulatnega fito-
planktonskega aglifka (PPC) v partikulatnem organskem ogliiku (POC) in njuna sezonsko spreminjanje. Vsak mesec
od marca do oktobra 1990 so na trel postajah v chreznih vadah Triatkega zaliva jemale vzorce morske vode na
$tirih razlicnih globinah. 1zmerjene so bile kofi¢ine suspendiranih snovi, temperatura, slanost, klorofit a, sestava fito-
‘planktona in njegova relativna gostota ter vsebnost ogljika.

-V Tr#askem zalivu so raziike v kolicinah in kvaliteti skupnili suspendiranifi snavi (TSM) in njihovo razmerje C/N
odsevale spremembe v reénih odplakah in sukcesijo fitoplanktonske zdruzbe. Spomladi in jeseni leta 1990 so bile
ugotovljene velike kolicine sladke vode, kar se je ujemalo z visokimi konceatracifami TSM zlasti zaradi anorganske
frakcije. Spomiadi in jeseni je kolicina PPC, tudi v primeru cvetenja fitoplanktona, dosegala le manfsi del POC,
predvsem zaradi majhnik dimenzif diatomej in veciih kolicin zemeljskih snovi. To hipotezo je magoce potrditi tudi s
previadujocim nanoplankionom in z zela nizkimi vrednosimi PPC, opazenimi v marcu in aprifu. Poleti so se visoke
veednosti PPC ujemale z majhnimi kolicinami padavin in z nizkimi koncentracijami mikioalg, vendar so pre-
viadovale vrste vecjih dimenzij.

Klju¢ne besede: suspendirane snovi, partikulatni organski agljik, partikulatai fitoplanktanski ogljik, razmerje C/N
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NUTRIENT-ENRICHMENT EFFECT ON PLANKTON COM?OSITION

Patricija MOZETIC, Valentina TURK, Alenka MALE]
Marine Biological Station Piran, $1-6330 Piran, Fornace 41

ABSTRACT

 Three enrichment experiments were conducted in order to analyze the development of planikton biomass and
species composilion as a response to different nutrient regimes. The additions of all nutrients had the most profound
effect on phylopfankton biomass increase, whereas picoplankton abundance decreased continunusly in all treat-
ments. Initially dominating phytoplankionic groups and species expanded significantly towards the end of expe-
riments. inputs of new nutrients not only stimulate phytoplankton growth in general but also affect the community
structure, In such conditions the development of community structure seems to be controlfed by the fast-growing
opportunistic seasonally dominating species (mainly Skeletonema costatum and Chaetoceros spp. ).

Key words: phytoplankion, bacteria, species composition, nutrients, enrichment experiment, Gulf of Trieste

INTRODUCTION tom blooms in coastal waters (Smayda, 1920; Conley &
Malone, 1992). Namely, in many industrialized coastal

The Guif of Trieste is a typical temperate coastal area  areas anthropogenic enrichment by nitrogen and phos-
where the dynamic of phytoplankton abundance and  phorus compounds induced a decline in SN and Si/P ra-
species/group composition usually follow seasonal and  tios, causing modifications of phytoplankton succession
gnterannuai fluctuations in relation to freshwater dis-  {controlled not anly by nutrients' amount hut also by their
charges and thereby nutrient inputs (Malej et af, 1995).  ratios) (Fisher et af,, 1988; Egge & Aksnes, 1992). As a
These seasonal fluctuations are characterized by a se~  consequence, diatom-dominated spring blooms are re-
tuence of events from a spring diatom bloom due to high  placed with {lagellate blooms (microflagellates, din-
nutrient concentrations supplied by rivers towards late-  oflagelflates}, among which many harmful and toxic spe-
spring and summer microflagellate-dominated commu-  cies are found (Smayda, 1990).
nity, supported by regenerated nutrients typical for many The aim of this work was to analyze the development
coastal seas and estuaries {(Garcia-Soto et al., 1990; Ra-  of phytoplankton biomass and species composition in
C-Bueneau et al, 1994). In nutrient-enriched environments  nulrient-enrichment experiments. These controlled ex-
“diatoms seem to be more successful in taking up nutrients  periments were integrated in a three-year EU/Environ-
due to their “luxury consumption” (Sakshaug & Olsen,  ment project PALOMA that had a principal goal to esti-
1986} and higher growth rates (Furnas, 1990} compared  mate the effects of different nutrient concentrations and
o smaller cells like microflageilates and picoplanktonic  ratios on coastal plankion dynamics and the production
cyanobacteria. On the other hand, microflageflates and  of organic matter (Cauwet, 1996; Malej et al,, 1997a). In
especially cyanobacteria dominate in nutrient-depleted  the present contribution we focused on development of
environments (Iriarte, 1993; Fuks, 1995), where low nu~-  dominant phytoplankton species and groups in different
trient concentrations prevent development of diatoms.  nutrient regimes and tried to evaluate their dynamics
However, some studies have recently indicated that this  relative to control conditions without nutrient additions.
sequence might be altered by a silicate limitation of dia-
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MATERIALS AND METHODS
Materials

Three enrichment experiments were carried out: 27
June - 2 July 1994 (PALEX 1), 3-12 April 1995 (PALEX
2y, and 22 March - 3 April 1996 (PALEX 3}. Six 1o seven
treatment regimes were set up using the natural plank-
ton, coltected in the south-eastern part of the Gulf of
Trieste at the subsurface as experimental assermblage. In
the first two experiments we applied the following treat-
ments: control without any addition (A), single additions
of phosphate (B: 0.6 pM 1), nitrogen as nitrate + am-
monium {C: 5.1 + 1.8 pM I-1}, silicate (D: 10.6 pM [3), a
mixture of all nutrients {G: 0.6 pM PO43- F1, 5.1 pM
NO2~ 11, 1.8 pM NH4Y #1106 pM Si F1), and
additions of rain water (£} and river water (F) as natural
nutrient sources {15% v/v dilutions). In PALEX 3 only
control (A1, A16), and treatments with the addition of
phosphate (B1, B16} and all nutrients {G7, G16) were set
up, using plankton assemblage from the subsurface (1
m) and from the depth of fluorescence maximum (16 m.
Experimental plankton assemblages were enclosed in
Nalgene contalners (8 and 20 1) and incubated in situ at
2 m depth. All sampling procedure and set-up of the
enrichment experiments are described in detail in
Mozetit ef af. (1997) and Malej et a/. (1997a).

Samples were withdrawn daily or every second day
and inorganic nutrients, particulate and dissolved or-
ganic nitrogen and carbon, particulate and dissolved
carbohydrates, phytoplankton structure and pigment
biomarkers, bacterioplankton abundance, and primary
and bacterial production were measured. For the pur-
pose of this work we present the initial nutrient status,
and the development of phytoplankton biomass, cell
abundance {phyto- and bacterioplankton) and taxo-
nomic corposition, while other data are presented in
Cauwet ef al. {1998, in press).

Methods

Nutrients were analyzed in filtered (NO,-, NOjy-,
PO43- and unfliltered (NH4+, 5 samples using standard
procedures (Grasshoff, 1983).

Phytopiankton biomass was determined fluorometri-
cally as chlorophyll a (Chl a) concentration (Holm-
Hansen et al, 1965). Subsamples of seawater (25 mi)
were filtered onto 0.22 pym Millipore filters, extracted in
90% acetone and the fluorescence of extracts measured
on a Turner fluorometer 112,

Cell counts. Samples for epumerating plankton were
preserved with neutralized formalin (1.5-2% final con-
centration). Phytoplankton abundance {micro- and
nanoplankton} and taxonemic composition were de-
termined on an inverted microscape using the technique
of Utermohl (1858), Organisms identified on a species

or genus level belonged to three algai classes (Bacil-
lariophyceae - diafoms, Dinophyceae - dinoflagellates,
Prymnesiophyceae - coccolithophores) and to one non-
taxonomic group (microfiageliates).

Bacterioplankton (cyanobacteria and heterotrophic
bacteria) and picoplankionic eucaryotes (2-3 pm} were
counted with an epifluorescence microscope {(1250x
magnification}, Cyanobacteria and small eucaryotic cells
were counted in green excitation light according to the
protocol of Takahashi et al. (1985) and heterotrophic
bacteria in UV light using DAPI according o Porter & Feig
(1580).

To study the effect of different nutrient additions on
species composition, we compared species abundances
in different treatments relative to control conditions at
the time of biomass maximum. Firstly, we chose the
most abundant species andfor groups (> 1% of total
abundance) in the initial phytoplankton assembiages as
well as on the day of chlorophytl maximum. Afterwards,
the relative increase or decrease of the most abundant
species/groups was expressed as the ratio between the
abundance in different treatments and control ireatment
{X/Control, where X stands for single treatment).

During PALEX 3 epiflucrescence micrographs of
phytoplankton and bacterioplankton stained with pri-
muline and DAPI, respectively, were taken with Olym-
pus camera in UV light.

Tab. 1: Nutrient conditions and basic biological pa-
rameters of inoculated assemblages during enrichment
experiments PALEX 1, 2 and 3,

Tah. 1: Hraniine razmere in osnovni bioleski parametei
naravne zdruzbe na zaletku obegatitvenih poizkusov
PALEX 1, Zin 3.

Parametey PALEX 1 | PALEX 2 PALEX 3

1m itm
nitrate (U 1) 3.44 3.62 1.01 3,93
phosphate (M 1) 0.1 0.01 .03 8.06
silicate (v T} 8.11 1.15 1.85 0,33
IN/P 60 > 100 40 33
N/St <1 4 <1 15
Si/P &0 > 100 62 2
Chiapg bl .68 3.29 (.94 1.23
phytopiank. {eels 111) 0.4 x 108]|7.3 x 10%{0.7 x 105]0.8 x 10
diatoms (%6 phyio.) 39 88 52 49
sffagellates {% phyto.) 58 i1 41 42
cyanobacteria {cells I} 2.9 % 167)1.3 x 10719.5 x 10%|7.9 x 10%
hetero. bacteria {cells F1319.3 x 10%]4.8 x 108]1.5 X 108)3.4 X 106

RESULTS

Characteristics of inoculated assemblages

Nutrient concentrations and their ratios measured in
field samples from which the three initial assemblages
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- were taken (Table 1} indicated P-limitation of phyto-
" plankton growth (N/@ >30). initial assemblages were
7 also Si-limited in PALEX 2, and especially in PALEX 3
- phytoplankton collected from 16 m. initial phytoplank-
"~ ton biomass was the highest in PALEX 2 and the lowest
_in PALEX 1, so was phytoplankton abundance. The
- dominant phytoplankton groups were microflagellates in
" PALEX 1 and diatoms in PALEX 2, while proportions of
- these two groups were rather similar in PALEX 3. Bacte-
. - rial component (autotrophic cyanobacteria and heterot-
‘rophic bacteria) was higher in junefluly experiment
- compared to spring experiments (PALEX 2 and 3).

Plankton standing stock

The duration of experiments was different for the
PALEX 1, 2, 3 experiments: we finished the experiment
when phytoplankton reached the stationary phase in
PALEX 2 and 3. The exception was PALEX 1, where the
experiment stopped when the population was still
growing. In all three experiments the largest increase of
the phytoplankton biomass (Chl a} was observed in
treatmeryd with the addition of all nutrients (G treatment),
although stimulating effect of other nutrients, especially
phosphate, was also notable (Fig. 1). In PALEX 1 the
maximal biomass in G treatment was measured at the
end of the experiment {day 6: 4.31 pg Chi a 1), while
during PALEX 2 and 3 peak values amounting to 20.38
and 22.47 pg Chi a I were measured after 5-6 days, re-
spectively.

- Likewise the Chl a biomass, we observed a simifar
pattern of phytoplankton abundance during the three
experiments {data not shown}. The highest cell densities
were counted in treatments with the addition of all nu-
trients, reaching values from 1.8x107 and 3.6x107 cells
“1-in PALEX 1 and 3, respectively, and up to 7.2x10%
tells 1 in PALEX 2 " The common feature of all three
periments was the absolute and relative growth of the
dominant groups in the inoculated assemblages (see
Table 1} in all treatments. At the end of the experiments
the average relative proportion {determined from ail
treatments) of microflagellates increased up to 98% in
PALEX 1, while diators represented 93 and 72% of total
phytop!ankton in PALEX 2 and 3, respectively. Din-
oflageliates and coccalithophores were less iraportant,
-.especiafly in PALEX 2, where their proportions ac-
- counted for less than 1% of total phytoplankten at the
-“bBeginning as well at the end of the experiment. The
- relative contribution of these two groups was higher in
CPALEX 1 and 3, with dinoflageliates being more impor-
Stant in PALEX 1 (4.5% at the beginning) and cocco-
lithophores in PALEX 3 (4.7-5.4% at the beginning).

.- Compared to eucaryotic micro- and nanoplankion,
Cyancbacteria were not very successful (Fig. 2a). In
PALEX 1 cyanobacteria were completely outcompeted by
arger size-classes and picoplanktenic eucaryotes {da-
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Fig. 1: Chlorophyli a biomass in different nutrient treal-
ments during PALEX experiments 1 (27 June - 2 fuly
1994), 2 (3-12 April 1995) and 3 (22 March - 3 April
1996).

Sl. 1: Klorofilna biomasa v razlicnih hranilnih razmerah
v ohogatitvenib poizkusih PALEX 1 (27.6. - 2.7.1994), 2
(3.-12.4.1995) in 3 (22.3. - 3.4.1996).

ta not shown), while in PALEX 2 their abundance de-
creased steadily in all treatments. The same was ob-
served in PALEX 3 except for control conditions {(A16).

Bacterial abundance increased initially and had al-
ready reached maximal values on days 2-4 in all three
PALEX experiments, preceding the autotrophic compo-
nent of the system (Fig. 2b, Fig. 4a).

Species composition in relation to nutrient additions

Species composition was quite similar in the two
spring experiments (PALEX 2 and 3). In both cases we
collected a population during the late phase of a diatorn
bloom with the highest species diversity among the dia-
torns. The dominant diatom species were Pseudonitzsc-
hia pseudodelicatissima, Skeletonema costatum and
Chaetoceros sp. 2 in PALEX 2, and Chaetoceros spp.
(mainly C. compressus, C. decipiens and other larger
species), P. pseudodelicatissima, Bacteriastrim sp. and
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Fig. 2: Cyanobacterial (a) and bacterial (h) abundance in different nutrient treatments during PALEX experiments 1,
2 and 3. Only data for assembfage collecied at the depth of fluorescence maximum (16 m) are shown for PALEX 3.
SI. 2: Gostota cijanobakierij (a) in bakterij (b) v razli¢énih hranilnih razmerah v obogatitvenih poizkusih PALEX 1, 2
in 3. V PALEX 3 poizkusu so prikazani rezultati le za zdruzbo, zajeto na globini fluerescentnega viska (16 m).

Cvlindrotheca closteriumy in PALEX 3 (Figs. 4b-f). Among
dinoflagellates, Gymnodinium sp., Prorocentrum min-
imum and Frotoperidinium minusculfum were the most
abundant, while Emiliania huxleyi and a non-identified
species were the dominant coccolithophores. in PALEX
1 species diversity of dinoflagellates was the same as of
diatoms, although the abundance of the former group
was lower. The dominant species were small Chae-
toceros sp., Navicula sp., Cylindrotheca closterium and
a non-identified species for diatoms, and Ceratium
furca, Gymnodinium sp. and various species of the
genus Prorocentrum for dinoflagellates.

On the day of chlorophyll maximum we compared
the most abundant speciesfgroups in different nutrient
regimes relative to control conditions. In all three ex-
periments maximal Chl a was reached cn sixth day and
diatom species prevailed in PALEX 2 and 3. Microflagel-
lates which dominated in PALEX 1 were taken as a
group, likewise dinoflagellates in PALEX 1 and 2 due to
very low abundance of single dinoflagellale species
{<1% of total abundance). On two occasions cocco-
lithophares and non-identified, naked, Cymnodinium-
like dinoflageilates were also chosen.

The highest increase of species abundance relative to
control we observed in treatment G (Fig. 3) along with
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interesting differences between species and/or groups.
The highest cell densities were counted for mi-
croflageilates (up to 1.8x107 cells I'Y), P. pseudodelica-
tissima {up 1o 7.6x108 cells |1, and Chaetoceros sp. 3
{up to 1.3x107 cells I'Y) on day & (Table 2} in PALEX 1, 2
and 3, respectively. However, the most marked respon-
ses to addition of all nutrients were observed for other
species: diatoms Chaetoceros sp.1 and Navicula sp. in
PALEX 1 {Fig. 3a), and $§. costatum in other two experi-
ments, The relative increase of S. costatum was higher in
PALEX 3, when a high growth was observed also for
Cylindrotheca closterium (Fig. 3b & 3¢, Figs. 4a, ¢).

In PALEX 1 a clear increase relative to control was
observed also in other treatments, especially with the
additions of phosphate and rain water. However, the
stimulating effect of nutrient additions was much lower
for other phytoplankton groups compared to diatom
species (Fig. 3a). Similarly, a higher response was ob-
served for coccolithephores compared to microflagel-
fates and dinoflagellates. In this experiment the addition
of inorganic nitrogen alone afso stimufated the growth
aspecially of coccolithophores with Fmiliania buxleyi
being the predominant species.

A similar situation was found also in PALEX 3, where
among non-diatom species/groups only the coccolitho-
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Fig. 3: Ratios between the abundance of dominant phytoplankton species/groups in diiferent treatments (X} and
the respective abundance in control conditions on day 6 during PALEX experiments 1 (a), 2 (b) and 3 (c). Only
data for assemblage collected at the depth of fluorescence maximum (16 m) are shown for PALEX 3.

Legend: Chaet (1, 2, 3) = Chaetoceros {sp. 1, spp. 2, spp. 3); Navic = Navicula sp.; Cylin = Cylindrotheca
- closterium; Pseu = Pseudonitzschia pseudodelicatissima; Skel = Skeletonema costatum; Bact = Bacteriastrum sp.; E.
‘hux = Emiliania huxleyi; dino (p.id.) = dinoflagellates (non identified); cocc = coccolithophares; micre =
microffagelfates.

81, 3: Razmerja med gostoto previadujocih fitoplanktonskih vrst/skupin v pesameznif hranilnih razmerah (X) in
.8astoto v kontroli 6. dne obogatitvenih poizkusov PALEX 1 (a), 2 (b) in 3 (c). V poizkusu PALEX 3 so prikazani
-rezultati le za zdruzbo, zajeto na globini fluorescentnega viska (16 m).

Legenda: Chaet (1, 2, 3) = Chaetoceros (sp. 1, sp. 2, sp. 3); Navic = Navicula sp.; Cylin = Cylindrotheca closterium;
Pseu = Pseudonitzschia pseudodelicatissima; Skel = Skeletonema costatum; Bact = Bacteriastrum sp.; E. hux =
“Emiliania huxleyi; dino (n.id.) = dinoflagelati (nedoloceni); cocc = kokolitoforidi; micro = mikroflagelati,
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phore E. huxleyi responded significantly to nutrient
additions compared to control (Fig. 3c). The addition of
phosphate alone had stimulating effect only on S. costa-
tum and to lesser extent to other diatoms and E. hux/eyi.

The highest relative increase in PALEX 2 (37x) was
much lower than those in PALEX 1 (420x) and PALEX 3
(132x). Only the addition of all nutrients provoked a clear
response of specific species or groups compared to con-
trol (Fig. 3b). However, a slight increase was observed
also for S. costatum and Chaetoceros sp.2 in treatments
with the addition of phosphate (B) and river water (F).

DISCUSSION AND CONCLUSIONS
Response of plankton assemblages to nutrient additions

In all three enrichment experiments the most marked
response was observed in the plankton assemblages re-
ceiving all nutrients (G treatment), followed by the addi-
tion of phosphate (B treatment), river (F treatment) and
rain (E treatment) water. The additions of the latter two
in approx. natural dilutions enhanced biomass accumu-
lation especially in PALEX 1 (early summer), suggesting
the importance of these freshwater sources of nutrients
in the northern Adriatic. Similar responses as in experi-
mental conditions were observed also in the field (Malej
etal., 1995; 1997a; 1997b).

However, the development of autotrophic and het-
erotrophic components of planktonic assemblage was
quite different. Phytoplanktonic groups, which domi-
nated absolutely and relatively in the initial assem-
blages, expanded significantly towards the end of the
experiments. Growth of microflagellates in PALEX 1 and
diatoms in PALEX 2 and 3 was highly stimulated by the
addition of nutrients, especially in the mixed treatments.
This reflected not only in a large increase of their abun-
dance (86- to 105-fold) but also in their relative propor-
tions (for example, from 49% at the beginning to 94% at
the biomass peak in G treatments).

On the other hand, cyanobacteria were less success-
ful than larger cells (nano- and microplankton) being
outcompeted in all three experiments (Fig. 2a). This was
especially evident in G treatments in all PALEX experi-
ments, where cyanobacterial abundance decreased
sharply and was the lowest compared to other treat-
ments. In areas with high nutrient supply larger cells,
mainly diatoms, seem to respond faster to nutrients' in-
put (Sakshaug & Olsen, 1986; Stolte & Riegman, 1995),
whereas in oligotrophic areas smaller cells are respon-
sible for most of the primary production. This phenome-
non is in part due to different nutrient uptake strategies
adopted by phytoplankton species of different size
classes as algal uptake activity is finally limited by
available surface area (Stolte & Riegman, 1995). How-
ever, in a recent laboratory experiment performed on
the cosmopolitan cyanobacterial genus Synechococcus
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and diatom Thalassiosira weisflogii Donald et al. (1997)
pointed out that differences in nutrient uptake might
have originated also from different taxonomic as well as
evolutionary position of the two organisms: the first be-
ing procaryotic and the second one eucaryotic. This re-
fers to the enzymes involved in nutrient uptake or up-
take kinetics that are related to taxonomic groups and
not to cell size (Stolte & Riegman, 1995). As in our ex-
periment Donald et al. (1997) found out that cyanobac-
teria Synechococcus grew better in P-limited conditions
(A16 treatment in PALEX 3 experiment), while under P-
replete conditions larger diatom species posses higher
rates of nutrient uptake and a better ability to incorpo-
rate phosphate than cyanobacteria.

In all PALEX experiments the response of heterotro-
phic bacteria to nutrient addition (Fig. 2b) preceded the
response of phytoplankton indicating the importance of
competition for inorganic nutrients. In fact many authors
observed, in freshwater systems mainly, this competitive
character of bacteria for inorganic nutrients, especially
when concentrations of dissolved organic matter are low
(Toolan et al., 1991; Coveney & Wetzel, 1992; Wehr et
al., 1994). Bacterial growth can be directly limited by
the phosphate availability (Toolan et al., 1991), regard-
less the phytoplankton response (Le et al., 1994), sug-
gesting that the nutrient uptake of these microorganisms
can at times become a sink for nutrients within the mi-

Fig. 4a: Mixed plankton community dominated by dia-
tom Cylindrotheca closterium and blue-stained hetero-
trophic bacteria in PALEX 3 experiment (400x). Epi-
fluorescence microscopy, DAPI stained, UV light.

Sl. 4a: Mesana planktonska zdruzba s prevladujoco dia-
tomejsko vrsto Cylindrotheca closterium in modro obar-
vanimi heterotrofnimi bakterijami v obogatitvenem po-
izkusu PALEX 3 (400x).

Epifluorescentna mikroskopija, barvano z DAPI-jem,
UV svetloba.

Figs. 4b-f: Dominating diatoms of the phytoplankton as-
semblage and bacterioplankton during PALEX 3 ex-
periment: day 6, G treatment (mixed nutrients). Epi-
fluorescence microscopy, primuline and DAPI stained,
UV light.

Sl. 4b-f: Prevladujoce diatomeje v fitoplanktonski zdruz-
bi in bakterije 6. dne obogatitvenega poizkusa PALEX 3,
mesane hranilne razmere (G). Epifluorescentna mikro-
skopija, barvano s primulinom in DAPI-jem, UV svetloba.
b) Pseudonitzschia sp., Chaetoceros spp. (200x)

¢) Skeletonema costatum (400x)

d) Skeletonema costatum, Chaetoceros spp., Pseudo-
nitzschia pseudodelicatissima (200x)

e) Chaetoceros decipiens, Chaetoceros spp. (200x)

f) DAPI stained bacteria (filamentous, rods and coccal
forms) around autotrophic diatom cell (400x).

DAPI obarvane bakterije (nitaste, palicaste in okrogle
oblike) okoli avtotrofne diatomejske celice (400x).
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crobial loop (Toolan et af, 1991; Coveney & Weizel,
1992). Although these observations arise from freshwa-
ter enviranment we can find some similarities to PALEX
experiments. {nitial conditions in our experiments were
always P-limited and a fast response of bacteria to nutri-
ent addition followed by a sharp decrease was observed.
Cyanobacterial as well as bacterial decrease could
also be due to grazing by heterotrophic nanoflagellates
(HNAN). In fact HNAN abundance in PALEX 1 in-
creased sharply (Malej er al,, 1997a), while for PALEX 2
and 3 data are not available. Wehr et a/. (1994) also
suggested that more rapid mineralization of organic
matter occur with herbivory on autotrophic cyanobac-
teria, indicating that HNAN may perhaps prefer cyanob-
acteria to heterotrophic bacteria as a food source.

Species composition and succession of phytoplanktan

Phytoplankton growth in ali three enrichment ex-
periments was limited by the availability of nutrients and
unbalanced ratios. All three initial (field) assemblages
were P-limited (N/P>30), With the addition of nuirients
high N/P ratios changed close to the optimal Redfield
ratic {N/P=16} in the mixed treaiment (G bottles) while
in B treatment {phosphate addition) optimal nutrient ra-
tios were achieved only in PALEX 1. In PALEX 2 and 3,
N/P ratios in B treatments were much lower than 16,
suggesting nitrogen co-limitation of phytoplankton
growth. Consequently, the highest response of phyto-
plankton cammunity was achieved in mixed treatments.
Among other treatments only during PALEX 1 phyto-
ptankton was significantly stimulated following phos-
phate addition alone (see Fig. 1),

However, phosphate and nitrogen alone are not sof-
ficient for phytoplankton growth, especially in diatom-
dominated assemblages. Besides microflagellates, dia-
toms were the most abundant group during our experi-
ments, suggesting silicate as crucial nutrient as well.
we consider 2 uM silicate per liter as the limiting con-
centration (Fisher et af., 1988; Egge & Aksnes, 1992) we
can presume that silicate was co-limiting diatoms maost
of the time during PALEX experiments. High silicate
concentrations {5-21 pM 1} were found in all enclo-
sures of PALEX 1 experiment, where microfiagellates
were the most abundant and predominant group (Table
2). However, the addition of all nutrients stimulated
diatom growth much more than flageliates (Fig. 3a) as
indicated by treatment/cantrol ratios (up to 420 for dia-
toms and 16 for microflagellates). Especiaily in mixed
treatment and with the addition of phosphate Chaetoc-
eros sp.} and Navicula sp. abundance mcreased ex-
tremely (420- and 95-times in G- “enclosure, “Tespec-
tively), while in controf their abundance decreased or

did not change (Table 2).'A htg,h relative inc rease of two

diatom species was observed also in the treatment with
the addition of rain water (E), as previously reported also

if
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from the field after heavy summer storms (Malej et af,,
1997b). In PALEX 2 and 3 experiments, dominated by
diatoms, the most evident feature was the highest rela-
tive increase of Skefetonema costatum, followed by the
increase of Chaeloceros spp. and Cylindrotheca closte-
rivem {Figs. 3b, ¢). Although these species were not the
most abundant (except Chaetoceros sp. 3 in PALEX 3;
Table 2) their increase was the greaiest. This was par-
ticularly true of S. costatum increasing up to 37- and
132-times in PALEX 2 and 3, respectively. In both ex-
periments the maost numerous species was  Pseu-
donitzschia pseudodelicatissima, in all enclosures in-
cluding control, but for this species a slight increase was
observed only when all nutrients were added (G, G16).
Beside the greatest response of selected species to
mixed nutrients, the addition of phosphate slig htlv
stimulated only 5. costatum, and Bacteriastrum sp. |
PALEX 3. In PALEX 2 the addition of river water {F) en-
hanced Chactoceros sp.2 growth. No significant re-
sponse of dinoflageliates and microflagellates compared
to control was cbserved in both experiments,

Another group, which was significantly stimulated by
the addition of afl nutrients, rain water, as welf as by the
addition of inorganic nitrogen (C) and phasphate only,
were coccolithophores with Emiliania hwdeyi as the
most abundant species. in PALEX 3 experiment the
abundance of coccolithophore £ huxieyi iself ac-
counted for more than 1% of total abundance, while in
PALEX 2 coccolithophores exhibited a small increase
relative to controt only in G and C (nitrogen) treatments
{data not shown; Mozeti¢, 1997},

E. huxleyi-is known to form dense blooms in north-
east Atlantic (Tyrrell & Taylor, 1996} and: Norwegian
fiords (Epge & Heimdal, 1994) usually in mid-summer
when surface irradiances are high. Mesocosm experi-
ments and modeling studies from these areas have sug-
gested that £. huxieyi may have a competitive advan-
tage over ather phytoplankton, when phosphate is Himit-
ing but nitrate is abundant. E. huxfeys is believed 10
utilize better dissoived organic phosphorus than other
phytoplankton {(Aksnes et al.,, 1994) due to greater activ-
ity of enzyme alkaline phosphatase. In similar experi-
ments such as our PALEX (multi-species chemostat ex-
periments; Riegman ef al, 1992) higher numbers of £
huxleyi were obtained at high N/P ratios rather than at
low N/P ratios. Besides specific nutritional conditions
high surface irradiances were the most influential pa-
rameter for bloom development {Egge & Heimdal,
1994). Qur results from day 6 in PALEX 1 experiment
showed indeed the highest concentrations of inorganic
nitrogen in C{21.9 pM 1) and E (16.2 pM 1), In these
treatments, besides G and B, the highest increase of
coccohthophoresAcompared to “control were observed
(Fig. 3a). Due to low phosphate concentrations (around
0.05 uM 13, N/P ratios in C and E enclosures were the
highest (313 and 540, respectively). Interestingly, the in-
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crease of coccolithophores/E. huxleyi in this early sum-
mer experiment was greater compared to PALEX 3 (Fig.
3¢}, afthough the initial abundance was 10-times higher
in the |ater one (see Tabie 2).

. Tab. 2: Abundances (cells F1) of dominant phyto-
. plankton species/groups (>1% of total abundance) at
the beginning of the enrichment experiments and on
the day of Chl a maximum in controlled (A) and mixed
" conditions (G).
 Tah. 2: Gostota {(cel. I''} previadujocih fitoplanktonskih
- wrst/skupin na zacetku obogatitvenifi poizkusov in na
. dan klorofilnega viska v kontroli (A) ter ob dodatku
- mesanice hranil (G).

HPALEX 1 START DAY 6

. Control (A)l Mix (Q)
Chaetoceras sp.1 1.3x105 | Q.5x10% | 2.2x108
Nawvicula sp. 22108 | 2.2x309 | 2.1x10%
dinoflageliates 1.6x104 1 9.2x103 | 3.3x10¢
coceolithophores 2.7x103 | 0.5x10% | 2.7x104
microflageliates 1.9x105 | 1.1x10% [ 1.8x107
PALEX 2
Chaetoceros sp.2 1.3x105 | 29105 | 3.7x106
Cylindrotheca closterium £.5x10% | 7.3x10% | 2.3x108
Pseudonitzschia pseudodelic | 5.6x108 | 1.6x107 | 76517
Skelstonema costatum 5.5x10%{ 7.5x10% | 2.8x107
dinoflagellates 4.1x104 | 3.5x10% § 1.8x108
mictoflagetates 8.2x10° § 1.4x106 § 4.9x106
PALEX 3
Bacteriastrum sp., 539x104 | 1.7x105 | 26xi108
Chaefoceros sp.3 1.9x105 | 3.2x10° | 1.3x107
Cylindratheca closterium 1.86x10% | 1.6x104 | 7.9x105
Pseudonitzschia pseudodefic| 1.1x105 | 3.1x10% | 7.7x1600
Skeletonema costatum 5.3x10% | 3.4x10% 1 1.2x108
dinoftagell, non-ident. 3 Ax103 ] 6.7x10% | 1.5x70%
Emifiania huxteyf 2.6x104 1 3.5x10% | 5.2x10%
microffagetiates 34x10% 1 2.9x105 | 8.6x10°

In chemostat enrichment experiments previously
performed in the Gulf of Trieste Mozetic (1993) ob-
tained similar resuls with §. costatum being generaily
the most stimulated by nutrient additions. Its opportun-
istic nature to adapt rapidly to changing nutrient regimes
- was chserved many times in controlled conditions
(Sanders et al, 1987) as well as in natural environment
_- (i.e. estuaries and coastal areas: Kerzan, 1976; Garcia-
- Soto et al, 1990; Borkman & Turner, 1993; Hama &
Handa, 1994; Marshall & Nesius, 1996}, Sanders et al.

39

Patricija MOZETIC ¢f 8l : NUTRIENT-ENRICHMENT EFFECT ON PLANKTON COMPQSITION, 31-42

(1987} in a series of enrichment experiments over a
nearly 2-year period in the Chesapeake Bay observed
important changes in dominant species and patterns of
species succession. Nutrient addition caused a shift from
flagellate species to small centric diatoms (S. costatum,
Cyclotetla sp., Cylindrotheca closterium, Thalassiosira
spp-} in Ne-enriched cultures, but only duting the sum-
mer-autumn period. Their results can be compared with
the situation in PALEX T with a significant increase of
small Chaeroceros species and Navicula sp. aver mi-
croffageflates, although comparison with other treat-
ments indicated that the addition of phosphate rather
than inorganic nitrogen stimulated their growth. This
different phytoplankton response to specific nutrient
additions can be attributed to regional {and perhaps sea-
sonaly differences in determining the limiting nutrient
{northern Adriatic vs. Chesapeake Bay subestuary).

Several authors (Turpin & Harrison, 1979; Harrison
& Turpin, 1982; Kitham & Kilham, 1984) proposed that
nutrient flux and nutrient ratios are important factors in-
fluencing the dominance of various taxonomic groups
(diatoms vs. flagellate species), while nutrient paichiness
or chemical form of the nutrient may influence the suc-
cess of one particular species over another.

Our enrichment experiments confirmed that inputs of
new nutrients not only stimulate phytoplankton growth in
general but also affect community structure. Total phyto-
plankton biomass expressed as Chi a augmented approx.
20-times over six days period following the addition of
nutrients with optimal Redfield ratio. Majority of eucar-
yotic phytoplankton increased their abundance; in con-
trast, cyanobacteria decreased. Among taxonomic groups
besides diatoms, coccolithophores seemed to be stimu-
lated most {10-30 times increase in six days) by addition
of nutrients. Diatoms that were growing most successiufly
were Skeletonema costatum (increasing its abundance
from 40 up to 130 times in six days) during spring expe-
riments, and small Chaetoceros species (augmenting its
abundance up to 420 times) in early summer experiment.
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VPLIV VNOSA HRANILNIH SNOVI NA SESTAVO PLANKTONSKE ZDRUZBE

Patricija MOZETIC, Valentina TURK, Alerka MALE]
Morska bioloska postaja Piran, $1-633Q Piran, Fornace 41

POVZETEK

V prispevku aviorice opisujejo odziv planktonske zdruZbe na razfi¢ne hraniine razmere z uporabo metode
obaogatitvenib poizkusov, V treh poizkusih, ki so potekali v junijufjuliju 1994, aprilu 1995 in marcuw/apriflu 1996, so
med drugim spremijale razvoj planktonske biomase in spremembe v wrstni sestavi kot odgovor na povecane
koncentracije hranilnih snovi. Naravni planktonski zdruzbi, inkubirani in situ, so dodale 3tiri umetne vire hranilnih
snovi {fosfat, anorganski dusik kot nitrat in amonij, silikat in mesanico vseh hranil} ter naravna vira hranil v obliki
dezevnice in recne vode. Inkubacijska posoda brez dodatka hranilnih snovi je ponazarjala kontrolne razmere.

V vseh treh poizkusih so najvecji porast fitoplanktonske biomase opazife ob dodatku mesanice hranil, nekoliko
manjsi pa je bil odgovor ob dodatku fosfata. Prav nasprotno pa Je gostota cijanobakierij in heterotroinih bakterij s
fasom strmo upadala. Filoplanktonske skupine in vrste, ki so previadovale v zacCetnem vzorcu morske vode, so
znatno narasle tudi ob koncu poizkusov (mikroflagelati v prvem poizkusu, diatomeje s previadujoco vrsto
Pseudonitzschia pseudodelicatissima v obeh spomladanskih poizkusih). Navkljub temu so avtorice zabelezile
najvecji porast stevila v primerjavi s kontrofo pri drugih, v zacetku nepreviadujocih vrstah (Skeletonema costatum,
Chaetoceros spp., Cylindrotheca closterium, Navicula sp., Emiliania huxleyi). Absolutno najvecji porast je povzrocil
dodatek mesanice vseh hranil pri vrstah Skeletonema costatum v spornladanskem Casu (132-kratni porast v
primerjavi s kontrolo) in Chaetoceros sp. v poletnem poizkusu (426-kratni porast). Edina nediatomejska vista, ki se je
mocneje odzvala na dodatke mesanice hranil, deZevaice in anorganskega dusika, je bila kokelitoforida Emiliania
huxleyi v poletnern obdobju.

Pricujoca raziskava je potrdila, da obogatitev morske vode s hranilnimi snovmi v optimalnem koncentracijskem
razmerju pospesi rast celotne fitoplanklonske zdruzbe, pomembno pa vpliva tudi na vrstno sestavo. Videti je, dz so
takéne hranilno obogatene razmere ugodne za hitro rastofe, oportunistiéne vrste (zlasti Skeletonema costatum,
Chaetoceros spp.), ki previadujejo v dolocenem obdobju.

Kiju¢ne besede: fitoplankton, bakterije, vrstna sestava, hranilne snovi, obogatitvehi poizkusi, Trzaski zaliv
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MOLLUSCHI ESOTICHE NELL'ALTO ADRIATICO

Raffaella De MIN & Fnnio VIO
Dipartimenta di Biologia, Universita degli Studi di Trieste, IT-34100 Trieste, Via £. Weiss, 2

RIASSUNTO

L'apertura del Canale di Suez, unitamente all'intensificarsi del traffico marittimo, all'importazione a scopo di
‘alfevamento di moliuschi e nel contempe l'incremento del turismo extracuropeo, sano state fe cause determinanti
‘nelllintroduzione di 12 specie di molluschi {3 Gastropoda e 9 Bivalvia) esotici nell'Adriatico settentrionale. Cié é
stato possibile grazie alle condizioni chirnico-fisiche delle nostre acque che risultano essere simili a quelle delle loro
*!oca.’rté d'origine.

Parote chiave: Alto Adriatico, Mellusca, specie alloctone, migrazioni lessepsiane, apporto aritropico

INTRODUZIONE molluschi indo-pacifici in Mediterranec si devono a
Monterosato (1878-79), Tiller-A'Bavay (19(5), Pallary
© Nel Mediterraneo viene sempre pill spesso segnalata (1912, 1938), Steuer (1939}, Moazzo (1939},
“presenza di conchiglie esotiche, te cause di tali Con Paperiura del Canale di Suez vi fu un notevole
trovamenti possono essere naturali, dovute ciog al-  apporto nei Laghi Amari di acque mediterranee carat-
entrata spontanea di molluschi attraverso lo Stretto di terizzate da un tenore di salinita di molto inferiore ri-
Gibilterra od il Canale di Suez, oppure artificiali e  spetto a quello dei laghi stessi e cid favort il passaggio di
uindi attribuibili ad apporto antropico. aleune specie, non strettamente eurialine, dal Mar Rosso
L'argomento ha sempte suscitato Hinteresse di vari  verso Porto Said. Un altro fattore determinante, neila
u'dtos.:e Philippi fu uno dei primi Autori che confrontd la migrazione delle specie verso nord, € dato dalla cor-
malacofauna del Mediterraneo con quella dell'indo-  rente che si dirige prevalentemente dal Mar Rosso verso
FPacifico. Egli descrisse verso il 1850, 73 specie in co- il Mediterraneo.
mune su 372 complessive, provenienti dal materiale che Barash & Danin (1973) segnalarono per le coste
Hempnch ad Ehrenberg raccolsero nel Golfo di Suez ¢ mediterranee d'isracle circa 40 specie indo-pacifiche,
fungo fe coste mediterranee dell'Egitto e della Siria. Si  aumentando il numero a 59 nel 1977. In tale cifra sono
trattd di un notevole errore dovuto probabﬁmente ad uno  incluse sia fe specie pili 6 mena acclimatate, sia quelle
}Sﬁambio di esemplari. Gli Autori successivi, infatli, cita-  di cui & stata rinvenuta solo la conchiglia e quindi la
Yono solo casi rarissimi comuni ai due mari ¢ fra questi  loro presenza pud essere ritenuta accidentale.
I'unica specie di sicura determinazione era Pinctada Nel 1974 (a) Ghisotti sostenne che le specie di ori-
radiata gia segnalata per if porte di Alessandria d'Egittoda gine lessepsiana presenti nel Mediterraneo ed ormai
Savigny (1826) e considerata di apporto antropico da  ambientatesi erano circa una ventina ed ipotizzd che,
Monterosato. Solamente dopo l'apertura del Canale di molto probabilmente, sarebbero riuscite a spingersi pid
uez {17 novembre 1869} questa specie si diffuse & nord. In un successivo articolo o stesso Autore (1976)
spontaneamente nel Mediterraneao e le osservazioni per  affermd che complessivamente per il Mediterranee era-
guante concerne il Golfe omonime si moltiplicarono. no state segnalate circa 80 specie esotiche e di queste
g - Le prime segnalazioni di una certa importanza sui  alcune si erano instaurate perfettamente.
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Fig. 1: Alto Adriatico: principali porti commerciali.
Sl. 1: Severni Jadran: najpomembnejsa trgovska prista-
nisca.

Cenni sulle caratteristiche ecologiche nell'Alto Adriatico

L'Alto Adriatico & il tratto di mare delimitato dalla
costa nord-orientale italiana, dal litorale istro-dalmato
ed a Sud dalla linea congiungente Numana (Ancona) -
Isola Grossa (sulla costa croata) (Fig. 1). Presenta un
fondale relativamente basso che raggiunge la profondita
massima di 80 metri e che costituisce gran parte della
piattaforma continentale alto-medio adriatica. Il sub-
strato @ caratterizzato, lungo il sottocosta italiano, da
sabbia fine e fanghi, mentre, procedendo verso il largo,
da sabbia grossolana e detrito; per quel che concerne il
fondale roccioso questo & ridotto e circoscritto ad aree
limitate dei Golfi di Venezia e Trieste in corrispondenza
delle vecchie "mattes" di Posidonia e delle formazioni di
origine carsica al largo delle coste istriane.

Il notevole apporto di acque dolci, proveniente dai
fiumi del Nord ltalia, comporta una diminuzione della
temperatura media superficiale, un tenore di salinita che
risulta essere fra i pit bassi del Mediterraneo ed un
elevato apporto biogenico di nutrienti che favorisce,
soprattutto dal punto di vista quantitativo, lo sviluppo
dei molluschi filtratori.

Per tali motivi I'Alto Adriatico si @ dimostrato un
ambiente adatto all'acclimatazione di molluschi euri-
termi ed eurialini provenienti anche da mari tropicali.
Inoltre non si deve dimenticare che, proprio per la sua
configurazione geografico-politica, in quest'area vi sono
importanti porti commerciali, quali Ancona, Ravenna,
Venezia, Porto Nogaro, Trieste, Capodistria, Pola e
Fiume, terminals di intensi traffici con I'Atlantico e
L'Estremo Oriente che hanno agevolato in diversi modi
I'arrivo di "nuovi" molluschi.

RISULTATI

Come supponeva Ghisotti (ibid.), diverse specie "eso-
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tiche" hanno trovato, in localita particolari dal punto di
vista chimico-fisico del Mediterraneo, condizioni favore-
voli alla loro riproduzione ed in alcuni casi, come spesso
avviene nell'instaurarsi di una nuova specie, dopo un ini-
ziale periodo di ampia diffusione, hanno raggiunto un cer-
to equilibrio Rapana venosa, Bursatella leachii, Scaphar-
ca inaequivalvis, Crassostrea gigas e Tapes philippinarum.

Gli Autori hanno ritenuto opportuno considerare la
bibliografia di ogni specie, riportando in ordine cro-
nologico le segnalazioni dei vari ritrovamenti nel Medi-
terraneo, al fine di dare un'idea, seppur approssimativa,
sia della velocita di acclimatazione sia delle modalita di
introduzione.

¢

Familia: STROMBIDAE Rafinesque, 1815

Strombus decorus (Roeding, 1798) (Fig. 2)

= belutschiensis Melvill, 1898

= cylindricus Swainson, 1821

= decorus raybaudi Nicolay & Manoja, 1983
= flammeus (Link, 1807)

= ismarius Ducloss in Chenu, 1844

= laevilabris Menke, 1828

= mauritianus Lamarck, 1822

= persicus Swainson, 1821

Strombus decorus & originario dell'Oceano Indiano e
presente dal Golfo del Bengala al Mare Arabico.

Per quel che riguarda I'entrata in Mediterraneo, si &
diffuso inizialmente lungo le coste israeliane (Barash &
Danin, 1973, 1977) e turche (Raybaudi Massilia, 1983)
e Nicolay e Romagna-Manoja (1983) indicano come pit
probabile I'ipotesi dell'apporto antropico accidentale
per mezzo di petroliere provenienti dal Golfo Persico.

Negli anni successivi la specie si & ulteriormente dif-
fusa soprattutto nel Mar di Levante (Mienis, 1984), Cipro
(Bazzocchi, 1985), Rodi (Nicolay, 1986), Libano (Bogi &
Khairallah, 1987), e la sua presenza in Turchia e stata
nuovamente segnalata nelle pubblicazioni di Blocher,
1984; Tringali e Villa, 1990; e Crucitti e Rotella, 1991.

Da quanto riportato si deduce che Strombus decorus
si ¢ effettivamente acclimatato in queste aree del Medi-
terraneo raggiungendo un'elevata densita di popolazioni
anche nelle isole del Mar Egeo.

L'ampia valenza ecologica di questo Strombidae &
certa. Esso infatti & |'unico del suo genere ad insediarsi a
Nord del 36° parallelo, in un settore compreso tra le
isoterme invernali di 16° e 17°C (D'Angelo & Gargiulo,
1978). Questi dati suggeriscono l'idea che vi sia una
barriera naturale nella diffusione a Nord della specie e
riteniamo quindi improbabile il suo instaurarsi nell'Alto
Adriatico, caratterizzato da temperature invernali che
scendono al di sotto dei 10°C. Cio avvalora I'ipotesi che
gli esemplari privi di mollusco, rinvenuti nelle reti di un
peschereccio operante nella Baia di Muggia (Trieste),
siano di origine accidentale (Vio & De Min, 1996).
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Fig. 2: Strombus decorus - Golfo di Trieste - altezza:  Fig. 3: Bursatella leachi - Golfo di Trieste - lunghezza:

mm 31 e mm 20 (Foto: E. Vio). mm 190 (Foto: E. Vio).
Sl. 2. Strombus decorus - Trzaski zaliv - velikost pri-  Sl. 3: Bursatella leachi - Trzaski zaliv - dolZina: 190 mm
merkov: 31 in 20 mm (Foto: E. Vio). (Foto: E. Vio).

Fig. 4: Scapharca inaequivalvis - Golfo di Trieste - lun-  Fig. 5: Xenostrobus securis - Porto Buso - Lunghezza:

ghezza: mm 62 (Foto: E. Vio). mm 18 (Foto: R. De Min).
Sl. 4: Scapharca inaequivalvis - Trzaski zaliv - dolzina:  SI. 5: Xenostrobus securis - Porto Buso - dolZina: 18 mm
62 mm (Foto: E. Vio). (Foto: R. De Min).

Fig. 6: Perna picta - Golfo di Trieste - lunghezza: mm  Fig. 7: Musculista senhousia - Ravenna - lunghezza: mm

41 (Foto: E. Vio). 21 (Foto: E. Vio).
Sl. 6 Perna picta - Trzaski zaliv - dolzina: 41 mm (Foto:  Sl. 7: Musculista senhousia - Ravenna - dolZina: 21 mm
E. Vio). (Foto: E. Vio).
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Familia: MURICIDAE Rafinesque, 1815

Rapana venosa (Valenciennes, 1846)

= bezoar {Linné, 1767) sensu Reeve, 1847
= pontica Nordsieck F., 1968

= thomasiana Crosse, 1861

Specie originaria delle acque del Giappore, venne
segnalata per la prima veolta nel 1947 da Drapchin
(1953 per it Mar Nero. Giunse in quest'area, guasi
sicuramente, trasportata da qualche nave ed in ‘un
tempo relativamente breve si distribui all'imboccatura
del Mar di Azov {1953) ¢ lungo le coste rumene (1954),

Nel 1971 Ghisotti non escluse che, trattandasi di un
matlusco suritermo ed eurialino, si potesse acclimatare
in zone particolari del Mediterraneo, quali 'Egeo, i} Mar
tonio e I'Adriatico, considerato il fatto che era gia stata
segnalata lungo le coste israeliane (Regteren-Altena in
Ghisotti, 1971a).

Nel 1972 viene pescato il primo esemplare vivente di
Rapana venosa per I'Alto Adriatico. 1] ritrovamento, che
avviene al largo di Ravenna, & am'ibuibiié, senza alcun
dubbic, ad apporto antropico ¢ dal Mar Nero o diret-
amente dal Giappone {Ghisotti, 1974b). Successiva-
mente viene segnalato presso Venezia ad una profondita
di 13 metri (Mel, 1976). Inoltre, |a presenza di un esem-
plate vivente nelle acque delf'lsola d'Elba, confermereb-
be la progressiva espansione nel Mediterraneo di questa
specie esotica {Terreni, 1980). Nel maggio del 1981 av-
vengono le prime catture per la Laguna di Venezia, ¢ dal
1984 il mollusco si diffonde soprattutto hungo i canal
che hanno sboceo diretto al mare (Cesari & Pellizzato,
1985). Nel 1983 Rapana venosa viene rinvenuta nel
Colfo di Trieste impigliata in upa nassa al largo di S.
“roce (Trieste) (Cucaz, 1983} e fa la sua comparsa nel
Mare Egeo nell'aprile del 1986 presso il golfo di Ther-
maikos (Koutsoubas & Voultsiadov-Koukoura, 1990).

in Slovenia viene segnalata per la prima volta nel
1997, su un fondale caratterizzato dalla biocenosi del
Detritico Fangoso {DFY {De Min & Via, 1997).

Studi effettuati in acquario di alcuni esemplari di Ra-
pana venosa hanno evidenziato che i suoi veliger, pur
nuotando attivamente con un velum ben sviluppato, pre-
sentano gia dalla schiusa, o addiritura da qualche giorno
prirma, un assetto idrostatico negativo tale da farii affon-
dare velocemente. } fatta non facilita fa diffusione natu-
rale delle larve quindi, in caso di lunghi tragitti, si pud trat-
tare solo di apporto antropico {Cesari & Mizzan, 1993).

Familia: APLYSIIDAE tamarck, 1809

Bursatelia leachii Blainville, 1817 (Fig. 3}
= savignylana Audouin, 1826

La specie, originaria del Mar Rosso, & stata rinvenuta
per la prima volta in Mediterraneo lungo le coste isra-
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eliane nel 1940. Le segnalazioni successive riguardano
{a Turchia {Swennen, 19671) e Malta {Bebbington, 1970).
Tortorici & Panetta (1977} indicano la comparsa di Bur-
satefla lungo il litorale italtano nel Golfo di Taranto,
dichiarando di averla rinvenuta in diverst esemplari
durante campionamenti avvenuti fra il 1968 ed il 1973.
Parrinello e Catalano (1978} e Piani {1980) segnalano {a
sua presenza rispettivamente per il Golfo di Palenmo nel
1975 e per e vicinanze di-Siracusa nel 1978. in seguito
lParea di diffusione di questa specie si estende al Basso
Adriatico, con il ritrovamento nelle acque di Bari (Vac-
carella & Pastorelli, 1983).

Questo mollusco circumtropicale sembra preferire
ambienti altamente eutrofici, caratterizzati da substrate
fangoso e popolati da fanercgame marine dei gener
Cyvmodocea e Zostera {Bello, 1982). A suffragare tale
ipotesi vi & anche la segnalazione di Cesari {Cesari ef
al., 1986} per fa Laguna di Venezia che per Pappunto
presenta un habitat simile a2 quello sopra descritto.
Nell'estate dello stesso anno sono stati raccolti diversi
esemplart ad Aurisina (Trieste), davanti alla foce del
Timave {Jaklin & Vio, 198%) e successivamente nella
Laguna di Grado-Marano (inform. pers.). Dopa la sua
rilevante comparsa nelle acque del Golfo di Trieste, &
diventata meno frequente, limitando la presenza alle
Baie di Panzano e di Muggia {Vio & De Min, 1996).

Familia: ARCIDAE Lamarck, 1818

Scapharca inaequivalvis {Bruguiere, 1789} (Fig. 4}
= cornea (Reeve, 1844)
= patalensis (Krauss, 1848)

= rufescens (Reeve, 1844)

Specie originaria delle acque dell'indo-Pacifico. 1l
primo ritrovamento per if Mediterraneo avviene proprio
in Afta Adriatico nel febbraic del 1969 sulla spiaggia di
Milano Marittima {Ravenna), ne seguono altri fungo il
litorale di tido di Classe (Ravenna) (Rinaldi, 1972).
All'epoca Barsotti e Ghisotti avanzarono V'ipotesi che si
trattasse di una specie nuova per il Mediterraneo. Nel
1972 la sua distribuzione si era estesa a nard, oltre Porto
Corsini, ed a Sud oltre Fano (Chisotii, 1973) e si propose
di determinare la specie come Scapharca cornea
{Reeve), mentre la specialista americana M. Keen
suggeri che si wattava di S. Jnaeguivalvis (Bruguiere;,
Poiché Papparizione di questa specie sulle coste
romagnole & stata improvvisa, senza cioé che vi fosse
nessuna segnalazione precedente per il resto del
Mediterraneo, fatla eccezione per i ritrovamenti presso
Porto Said, si esciude che la sua peneétrazione in Alto
Adriatico possa essere naturale. Quasi sicuramente,
quindi, si tratta di apporto antropico, dovuto con molta
probabilita al fatto che alcune navi cisterna giapponesi
attraccate presso Porto Corsini, vuotarono ['acqua di za-
vorra pompata in Glappone in cui erano presenti alcuni
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esemplari di questo hivalve. Scapharca ha potuto
- gopravvivere ad un trasporto cost lungo, grazie anche
- aila presenza di emoglobina nel sangue, pigmento che
. ha una tnaggiore capacita di fissare ossigeno rispetto
alllemocianina normalmente presente nell’emolinfa dei
" ‘molluschi. Per questa sua caralteristica, tale specie &
| stata inoltre in grado di superare i lunghi periodi di
- anossie verificatisi nell'Alte Adriatica, senza incorrere
nelle forti morie degli altri organismi bentonici (Ghisotti
& Rinaldi, 1976).

© Nel 1976 fa la sua apparizione nefla Laguna di Ve-
nezia e nel Caolfo di Trieste, dove inizialmente si di-
“stribuisce su tutti i fondi mobili e successivamente si
‘stabilizza in modo particolare nella biocenosi delle Sab-
bie Fini Ben Calibrate (5.F.B.C.}, causando grossi pro-
~blemi ai pescatort di vongole, poiché intasa i rastrelii
“delle turbosoffianti.

Fa la sue prime apparizioni alla fine degli anni '70
-nelte lagune dell'Adriatico Meridionale e tungo le fasce
- costiere del Mar lonio, Tirreno e Ligure. Nel 1978 Scap-
harca inaequivalvis viene pescata a strascico 6 miglia al
“largo di Trani {Bari} (D'lintrono, 1980).

Familia: MYTILIDAE Rafinesque, 1815

Brachidontes pharaonis (Fischer P., 1870) (Fig. 8}
= arabicus jousseaume, 1919
= axusius sensu (Vaillant, 1865) non {Linné, 1758)
semisiriatus {Krauss, 1848} variabilis var. non
(D'Orbigny, 1844)

= striatus (Bartsch, 1915)

= variabifis (Krauss, 1848) non {(Fischer von Wald-
heim, 1807}

Specie di origine Indo-Pacifica, dopo I'apertura del
“Canale di Suez si & ampiamente distribuita fungo le
‘coste egiziane, israeliane, libanesi e siriane caraltteriz-
.zate da temperatura e salinit simili a quelle del Mar
Rosso.

In ltalia Brachidontes pharaonis & stato rinvenuto per
fa prima volta lungo if litorale siracusano nel 1969, dove
si & distribuito nel mesolitorale e nell'infralitorale supe-
riove (DI Gerenimo,1971). Successivamente si & propa-
gato anche lungo le coste nei dintorni di Milazzo (Mes-

- sina) (Arcidiacono & Di Geronimo, 1976).

) Quindi fa specie si & diffusa pidt a nord fine a po-
- polare il litorale di Le Castella (Catanzaro) nella parte
- settentrionale del Golfo di Squillace (Zanca, 1976).

~ Per quel che concerne I'Alto Adriatico ne sono stati
‘rinvenuti alcuni esemplari viventi, anche se di piccole
-dimensioni, analizzando i} detritc conchigliare di Pusta
Salvore (Croazia). E' ragionevole ipotizzare che tali
eserplari siano giunti in zona attaccati alla carena di
gualche nave cisterna diretta al terminal petrolifero di
Trieste {Vio & De Min, 1996). Brachidontes pharaonis
‘ha probabilmente trovato nell'area portuale if suo habi-
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tat naturale dato da coste calcaree e manufatti artificiali,
quali banchiine e moli, inquinati da idrocarburi. Non a
caso, infatti, i suoi primi ritrovamenti sono avvenuti nel-
le vicinanze di importanti porti dove, in taluni casi, ha
persine sostituito la popo!azlone originaria di Mytilus
galloprovincialis. o

Famifia: MYTILIDAE Rafinesque, 1815

Perna picta (Mon Born, 1778} {Fig. 6)
= afra (Gmelin, 1791}

Perna picta € presente nell'Qceano Atlantico dalle
coste del Maroceco fino a Capo di Buana Speranza; si
spinge nel Mediterraneo atiraverso lo Stretto di Gibril-
terra e siorinviene sulle coste marocchine, algerine ¢
tunisine. Per quanto concerne il litorale spagnolo & stata
segnalata per Malaga (Mc Andrew, ¢ e per il Mare
Catalano (Hidalgo, 1917). E' stata inclire introdotta tem-
poraneamente in alcuni porti quali Toulon (Mars, 1965).
Ad eccezione di questi ritrtovamenti del Mediterranco
Qccidentale, le segnalazioni precedenti risalgono ad
Aradas & Benoit (1870}, Monterosato (1875, 1878-79,
1884), Jeffreys {1878-85), Caruana & Despott (1919) e
riguardano la sola Isola di Malta.

Lungo le coste italiane fa la sua comparsa nelta
fascia caostiera del Golfe di Palermo (Buccheri & Pali-
sano, 1976} ed il substrato solido che la ospita & di tipo
calcareo e calcareo-dolomitico.

Viene segnalata per la prima volta in Adriatico da
jeffreys (1878-85), riportata sub nomine Mytifus pictus,
ma non figura negli elenchi delle specie adriatiche
redatti da Coen (1937), per tale motivo secondo Buc-
cheri e Palisano st trattava o di rittovamenti eccezionalt
o di conchiglie prive di mollusco.

Per quet che riguarda PAlto Adriatico, gli esemplari
rinvenuti viventi provengono da una piattaforma di
perforazione petrolifera in sosta di riparazione nel porto
di Trieste, che aveva operaio nei mesi precedenti al
largo delle coste senegalesi. Questo ritrovamento ac-
cidentale confermerebbe il facile adattamento di tale
specie di origine atlantica (Vio & De Min, 1996}.

Vi sono due ipotesi entramhbe valide riguardanti
Fentrata di Perna picta nel Mediterraneo: nella prima, si
suppane la migrazione del Mallusce allo stato farvale
pelagico, favorita dalla corrente atiantica che, dopo aver
lambite le coste nord-africane, s livello della soglia
siculo-tunisina, piega verso le coste firreniche; nella
seconda, si impotizza it trasporte di esemplari adulti at-
taccati alla chiglia di imbarcazioni provenienti dalle
coste atlantiche o del Mediterranee Occidentale.

Familia: MYTILIDAE Rafinesque, 1815

Musculista senhousia (Bensor in Cantor, 1842) (Fig.
7}



ANNALES 13/'98

Raffaella De MIN & Ennio VIO: MOLLUSCHI ESOTICI NELL'ALTO ADRIATICO, 43-54

Fig. 8: Brachidontes pharaonis - Siracusa - lunghezza:
mm 26 (Foto: R. De Min).

Sl. 8: Brachidontes pharaonis - Siracusa - dolZina: 26
mm (Foto: R. De Min).

Musculista senhousia ¢ diffusa in varie regioni del-
I'Indo-Pacifico, dall'lsola di Chusan (Cina) e dal Giap-
pone alla costa occidentale degli Stati Uniti, dalla
Nuova Zelanda alla costa occidentale dell'Australia e
lungo le coste africane, dal Madagascar fino al Mar
Rosso.

Questa specie lessepsiana viene segnalata per la
prima volta in Mediterraneo lungo le coste israeliane
con il nome di Modiolus arcuatulus (Hanley, 1844)
(Barash & Danin, 1973).

La sua instaurazione & da attribuirsi sia a fattori
naturali, sia ad introduzioni accidentali, soprattutto per
quel che riguarda le coste francesi, dove vi sono im-
pianti di mitilicoltura ed ostreicoltura, e quelle dell'Alto
Adriatico.

Musculista senhousia, infatti, fa la sua comparsa nel-
le "pialasse" (lagune salmastre) di Ravenna dopo il 1986,
anno in cui sono stati introdotti nella Sacca di Goro
grossi quantitativi di "seme" di Tapes philippinarum
inquinati, quasi sicuramente, da altre specie. Inoltre la
presenza contemporanea di Tapes, Xenostrobus e Mus-
culista nello stesso biotopo, sia per le lagune venete, sia
per quelle romagnole, induce ad ipotizzare un'origine
comune.

Finora non & stato possibile definire |'habitat della
specie, anche se sono stati rinvenuti molti esemplari
spiaggiati con il bisso aderente ad alghe dei generi Ulva,
Chaetomorpha ed Enteromorpha (Lazzari & Rinaldi,
1994).

Familia: MYTILIDAE Rafinesque, 1815
Xenostrobus securis (Lamarck, 1819) (Fig. 5)

Genere molto diffuso soprattutto nell'Oceano Paci-
fico con una dispersione latitudinale alquanto ampia,
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Fig. 9: Pinctada radiata - Golfo di Trieste - lunghezza:
mm 51 (Foto: E. Vio).

Sl. 9: Pinctada radiata - Trzaski zaliv - dolZina: 51 mm
(Foto: E. Vio).

dato che interessa le province temperate giapponese,
australiana, neozelandese e quella tropicale indo-pa-
cifica.

Nel 1992 nel corso di alcune ricerche condotte dal-
|'Istituto di Ricerca della Pesca Marittima del C.N.R. di
Ancona sono stati effettuati dei campionamenti allo sco-
po di valutare la biomassa di Mytilus, Ostrea e Cras-
sostrea nella Laguna di Venezia e fra essi sono stati
rinvenuti molti esemplari di un Mytilidae sconosciuto
per il Mediterraneo.

Questa nuova specie & stata individuata solamente
nei campioni ottenuti tramite grattaggio su substrati soli-
di, in una fascia compresa tra 0 e 3 metri di profondita.
La sua presenza era particolarmente abbondante sulle
briccole nel tratto pil interno della laguna e del Canale
di Malamocco e lungo il canale V. Emanuele Ill, in
prossimita dell'area industriale di Porto Marghera. La
presenza consistente del mollusco in questa zona carat-
terizzata da un intenso traffico marittimo e da un
ambiente altamente degradato, induce ad ipotizzare sia,
un involontario apporto di tipo antropico della specie,
sia una notevole capacita di adattamento e resistenza
del Mytilidae, che sembra pertanto preferire acque la-
gunari con imprevedibili e forti variazioni chimico-
fisiche.

Secondo diverse ricerche bibliografiche ed esami di
comparazione tra gli esemplari raccolti nella Laguna di
Venezia e quelli appartenenti alle collezioni malaco-
logiche di alcuni musei, si & potuto identificare in Xeno-
strobus il genere di appartenenza di questo Mytilidae
(Sabelli & Speranza, 1993), che verra determinato Xeno-
strobus securis nel 1994 dalla Dr. Whitehead in base ad
esemplari raccolti gia nel 1992 nelle "pialasse" di Ra-
venna.

Tale specie vive in associazione con Mytilus gal-
loprovincialis o con il bisso attaccato a valve di ostriche,
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Fig. 10: Crassostrea gigas - Saline di Sicciole - lun-
ghezza: mm 63 (Foto: R. De Min).

SI. 10: Crassostrea gigas - Secoveljske soline - dolzina:
63 mm (Foto: R. De Min).

o a talli di alghe quali Gracilaria confervoides (Linné)
Greville, 1830 o ad altri materiali organici (Lazzari &
Rinaldi, 1994).

Nel 1993 gli Autori hanno identificato un esemplare
vivente di Xenostrobus securis tra il materiale raccolto
con una "turbosoffiante" durante la pesca di Chamelea
gallina (vongola) in prossimita di Porto Buso, imbocca-
tura del canale di accesso a Porto Nogaro (Udine). Viene
quindi confermata l'ipotesi che questa specie sembra
preferire gli ambienti lagunari e si sviluppa in prossimita
di insediamenti portuali di una certa importanza.

Familia: PTERIIDAE Gray J. E., 1847

Pinctada radiata (Leach, 1814) (Fig. 9)
= canarina (Philippi, 1849)
= ?imbricata (Roeding, 1798)

Specie di origine Indo-Pacifica che si & propagata
nel Mar Mediterraneo dopo I'apertura del Canale di
Suez, comunque, come accennato nell'introduzione,
era gia stata segnalata da Savigny per le acque del-
I'Egitto (1826), dove secondo il Monterosato (1878-79),
aveva accidentalmente colonizzato il porto di Alessan-
dria. Pinctada radiata si & slabilita su tutti i substrati
solidi dei litorali israeliani, libanesi, siriani, ciprioti,
turchi, formando addirittura enormi banchi nel Golfo di
Gabes. Recentemente & stata segnalata per le coste della
Grecia e di Malta. Per quanto riguarda il litorale italiano
si @ instaurata a Lampedusa, Pantelleria e sulla costa
meridionale della Sicilia (Ghisotti, 1974a). Oliverio et
al. (1992), riferiscono di aver rinvenuto nelle acque di
Lampedusa alcuni esemplari epibionti sul carapace di
Caretta caretta, per quanto altri Autori non |'abbiano
mai riscontrata come facente parte della comunita epi-
biontica di questo animale. Tale segnalazione, seppur

49

Fig. 11: Tapes philippinarum - L
lunghezza: mm 45 (Foto: E. Vio).
Sl. 11: Tapes philippinarum - Laguna di Marano - dol-
Zina: 45 mm (Foto: E. Vio).

isolata, sottolinea come anche il trasporto foretico possa
aver una sua importanza nella distribuzione delle specie
lessepsiane in Mediterraneo. In questo modo infatti,
sono giunti nel Golfo di Trieste alcuni esemplari viventi
attaccati con il bisso ai piloni di sostegno di una
piattaforma petrolifera proveniente dal Canale di Sicilia
(Vio & De Min, 1996).

Familia: OSTREIDAE Rafinesque, 1815

Crassostrea gigas (Thunberg, 1793) (Fig. 10)
= angulata (Lamarck, 1819)

= laperousii Schrenk, 1861)

= talienwhanensis Crosse, 1862

= posjetica Raugh, 1934

Le specie del genere Crassostrea hanno sempre sol-
levato interessanti problematiche per la difficolta di de-
terminazione che presentano. Fino agli inizi degli anni
'70, infatti, si supponeva vi fossero tre specie principali e
con diversa distribuzione geografica: Crassostrea gigas
(Thunberg) originaria del Giappone e successivamente
acclimatata lungo le coste australiane e quelle occi-
dentali del Canada e degli Stati Uniti; Crassostrea virgi-
nica (Gmelin) presente sulle coste orientali americane tra
il Golfo di San Lorenzo e Panama; Crassostrea angulata
(Lamarck) stanziata lungo le coste atlantiche europee,
dove viene volgarmente chiamata "ostrica portoghese"
(Ghisotti, 1971b, c). In seguito vennero fatti diversi studi
sulla affinita delle tre specie concludendo che C. angulata
era una sottospecie di C. gigas, mentre C. virginica era
una specie distinta (Menzel, 1973). Successivamente
analisi pitt approfondite inerenti la prodissoconca e
I'ibridizzazione delle larve di C.gigas e C. angulata, por-
tarono alla conclusione che si trattava della stessa specie
(Menzel, 1974) e cid venne confermato anche da studi
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maorfologici e fisiclogici condotti da Lucas {1982). Per-
tanto, 'estrema diversita di forme che assume Crassostrea
gigas & unicamente atiribuibile alla sua grande capacita
di adattamento, sia alia diversa morfologia del substrato,
sia alle variazioni di idrodinamismo, di salinitd, di
temperatura & di altr] fattori ambientali.

I primi esemplari rinvenuti nefl'Alo Adriatico risal-
gono al maggio del 1969 presso la Sacca degli Scar-
dovari {Po di Tolle, Rovigo} e la lore presenza viene
confermata dai dragaggi effettuati in zona pochi mesi
dopo dal Matta (1969). Secondo lo stesso Autore quesie
“ostriche lunghe” erano gia note ai pescatori di Goro nel
1964 e cit escludeva che gli esemplari potessero pro-
venire da larve dell’allevamento sperimentate che egli
stesso cred a Chioggia nel 1966; pertanto, o il banco era
preesistente, o si era formato da ostriche portoghesi
importate dal' Aantico.

Le diverse segnalazioni di Crassostrea gigas per il
Delta Padano e lungo la spiaggia di lesolo, oltre ai rin-
venimenti degli stessi Autori nel 1971 allo shocce dei
canali delle saline di Siccicle (Capodistria), sarebbero
invece spiegabili con la diffusione versc Nord, favorite
dalla direzione delle correnti, di alcune larve prove-
nienti dagli allevamenti sorti alla fine degli annt '60 a
Ston (Croazia) {Parenzan, 1975).

Crassostrea gigas venne introdotta a scopo di alle-
vamenio neila Laguna di Grado (Gorizia) nel 1975
(Vaili, 1980).

Attualmente, per quanto riguarda I'Alto Adriatico, la
specie si @ diffusa su tutti i substrati solidi del meso-
fitorale e dell'infralitorale supericre, comprimendo, in
taluni casi, la fascia a Mytilus galfoprovincialis verso il
basso (Vio & De Min, 1996).

Contrariamente ad Ostrea edulis, endemica per
I'Alto Adriatico e tipica degli ambienti marini, Cras-
sasirea gigas si & notevelmente sviluppata lungo | canali
lagunart risuftando esclusiva di ambienti di tipo meso-
aling {Pellizzato & Perdicaro, 1987). Tale distribuzione
& favorita dal fatto che Crassosirea, a differenza di
Ostrea, presenta una camera premiale {Galtsoff, 1964)
che le consente di contrastare 'eccessiva quantita di
sedimento delle acque e cib la favorisce in ambienti
molto fangosi e torbidi.

Farnilia: OSTREIDAE Rafinesque, 1815

Saccostrea commercialis (Iredale & Roughley, 1933)
= Saxostrea commercialis Alfan, 1959

Specie diffusa nella Provincia Australiana soprattutto
nei pressi degli estuari. In queste aree riveste una note-
vole importanza poiché la sua commercializzazione &
altamente redditizia, dato che Saccostrea risulta parti-
calarmente gradita dal punto di vista alimentare. Per
tale motive all'inizio degli '80, & stata irnportata in Madia
dove si & tentato I'allevamento, in ceste ed in vasche di
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stabulazione nel Bacino di Chioggia (Laguna di Vene-
zta). U'esperimento, purtroppo, non ha avuto successo e
di questo Ostreidae, di sicuro apporto antropico volon-
tario, non abbiamo informaziani di ritrovamenti recenti
in Alto Adriatico (Cesari & Pellizzato, 1985).

Familia: VENERIDAE Rafinesque, 1815

Tapes philippinarum (Adams & Reeve, 1850)

= bifurcatus (Quayle, 1938)

= decussatus AA. non (Linng, 1758)

= denticulatus Sowerby G.B. il, 1852

= gratus Deshayes, 1853

= indicus Sowerby G.B.#, 1852

= japonicus Deshayes, 1853 non {Gmelin, 1791}
= quadriradiatus Oeshayes, 1853

= semidecussatus Reeve, 1864

= viofascens Deshayes, 1853

Tapes phifippinarum ha un'areale vasto dato che
comprende le Province Indo-Pacifica, Neozelandese,
Giapponese ed Aleutinica.

{'introduzione delia specie in ltalia & avvenuta nel
marzo del 1983 in Laguna di Venezia nell'ambito di
ricerche organizzate datla Co.5.P.AV. (Consorzio per lo
Sviluppo delfa Pesca e dell'Acquicoltura det Veneto) al-
lo scopo di verificare Je possibilita di allevamento della
specie in queste aree {Pellizzato, 19%0).

Nel 1984 le vongele filippine sono state seminate
anche sui bassi fondali lagunari di altri ambienti vallivi
veneti quali Caleri, Scardovari, ete, {Cesari & Pellizzato,
1985).

Per quanto riguarda fa Regione Friuli-Venezia Giulia
la specie & stata introdetta il 29 aprile 1986 nella ta-
guna di Marano dove, dopo una necessaria fase speri-
mentale, la sua produzione ha avuto successo {Zentilin,
1990).

La resa di questo nuovo tipo di molluschicoltura per
i biotopi lagunari @ risultata a &l punto soddisfacente,
che la specie si & propagata al di fuori degli allevamenti -
insediandosi non solo nella stessa biocenosi di Tapes
decussatus {Linng, 1758), ma anche nelle aree imme-
diatamente esterne alle bocche lagunari, dove il tenore
di salinita e l'idrodinamismo sono superiori. La maggior
capacita di adattamento alle variazioni chimico-fisiche
ed a quelle della temperatura in modo particolare, di
Tapes philippinarum rispetto a T. decussatus, oltre ad
una velocita di accrescimento superiove {Maitre-Allain,
1982}, hanno fatto si c¢he in taluni casi tale specie
esotica abbia vicariato quelia endemica.

CONCLUSIONI
La configurazione geografico-politica defl'Adriatico

Settentrionale, unitamente alle caratteristiche chimico-
fisiche delle sue acque simili a quelle delle zone
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estuariall di localita sub-tropicali e tropicali, hanno reso
“possibile l'introduzione di dodici specie esotiche (3
-Gastropoda e 9 Bivalvia). Di queste, 7 (Rapana venosa,
" Bursatella leachii, Scapharca inaequivalvis, Musculista
“senhousia, Xenostrobus securis, Crassostrea gigas e Ta-
“pes philippinarumi si sono instaurate stabilmente dive-
_nendo cos! alloctone, mentre § (Strombus decorus, Bra-
“chydontes pharaonis, Perna picta, Pinctada radiata e
. Saccostrea commercialis) vengono tuttora considerate
“accidentali®, non essendovi stati ulteriori ritrovamenti.

Alcune di queste specie sono dette "lessepsiane” (da
- Ferdinand-Marie Lesseps che progettd il taglio dell'istmo
“di Suez e sono quelle migrate avtonomarmente dal Mar
“Rosso al Mediterraneo, sia a stadio farvale sia adulto
~{Oliverio, 1994}; aitre vi sono pervenute per fenomeni
“antropici diretti o accidentali, quali: il trasporto per via
“mnarittima nelle acque di sentina di navi provenienti da
" Paest extramediterrgnei; la presenza come epifauna sul-
e carene di imbharcazioni da diporto o su altre strutture
‘provenienti dall'Atlantico ¢ dalPindo-Pacifico; Pimpor-
tazione di seme di mollusehi commestibili per poten-
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ziare gli allevamenti locali; Faumento di acquari tro-
picali con la conseguente possibilita di fuga di qualche
esemplare.

Riteniamo inoitre utile ricordare che, con 'impor-
tazione di molluschi e di Bivalvia in modo particolare,
spesso, senza rendersene conto, vengono introdotti altri
organismi quali alghe, protozoi parassiti, invertebrati
predatori, che possono diffondersi in maniera incon-
trollata, causando seri danni alle risorse marine e nuovi
problemi ambientali. Pertanto consideriame necessario
un attento monitoraggio dei prodotti importati, non solo
per poter definire con chiarezza i rischi connessi, ma
sopraliutto per tener sotto controlle la diffusione di
agenti patogeni e di parassiti nelle acque.
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EKSOTICNI MEMKUZCE V SEVERNEM JADRANU

Raftaella De MIN & Ennio VIO
Oddelek za biolagijo Univerze v Trstu, IT-34100 Trst, Via E. Weiss 2

POVZETEK

V' Sredozemskem mortju se cedalje pogosteje pojavijajo eksoti¢ne vrste mehkuzcev. Do sirjenfa teh vest fahko
pride po naravii poti skozi Gibraltarsko ozino in Sueski prekop, fahko pa tudi zaradi cloveskih dejavnosti. V se-
“vernem jadrany sta aviorja ugotovila pojavijanje 12 eksoticnih vrst mehkuZcev, to je 3 vrst polzev in 9 vrst skoljk.
‘ Sedem od teh wist (Rapana venosa, Bursatella leachi, Scapharca inaequivalvis, Musculista senhousia, Xenostrobus
“securis, Crassostrea gigas in Tapes philippinarum) se je v novem obmocju ze ustalilo, ostale (Strombus decorus,
-Brachidontes pharaonis, Perna picta, Pinctada radiata in Saccostrea commercialis) pa smatrata za nakljucne viste, ki
“niso bile naknadno potrjene,

| Nekatere od teh wvist so lesepske selivke; ime so dobile po francoskem arhitektu Ferdinandu Lessepsu, ki je
- zgradil Sueski prekap. V Sredozemsko marje s prisle iz Rdecega motja kot larve ali odrasle zivali. Druge so prisle
. vanf posredno ali neposredno kot postedica cloveskih defavnosti:

- z balastnimi vodami kot posledica pomorskega transporta iz ne-sredozemskih voda,

- kot obrast na ladijskem trupu in drugih strukturah iz Atlantika ali Indo-Pacifika,

- z vnosom mladic neavtohtonih vest v gojiscih morskih organizmov in

- kot posledica narascanja stevila tropskih morskib akvarijev, od koder lahko pride do pobega osebkov.

Smiselno je tudi pripomniti, da lahko pridejo z intradukcijo mehkuzcev, $e posebef pa skolik, tudi organizmi kot
50 alge, parazitski protisti in nevretenCarfi, ki se lahko nenadzorovano razsirjajo in povzrocijo hude posledice na
niorskih resursih (virih). Zato bi bilo potrebno uvesti-pozorno spremljanje uvozenih izdelkov, da ne bi prislo do raz-
irjanja patogenih organizmov in parazitov.

Klju¢ne besede: Mollusca, alohtone vrste, lesepska selitev, severni Jadran
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EARLY LIFE HISTORY STAGES OF THE FAMILY CARANGIDAE
IN THE EASTERN ADRIATIC

Jakov DULCIC
Instittke of Oceanography and Fisheries, HR-21000 Split, PO, BOX 500

ABSTRACT

. Use of early life histary stages in systematic and ecological studies of fish has increased in recent years. It is now
recognized that eggs and larvae present a wide array of characters that are largely independent of adult characters
and, as such, suitable for a taxonomic analysis. On the other hand, fisheries recruiiment studies focus on the survival
of eggs and larvae as the most important factor influencing variations in population abundance. A requisite to these
studies is detailed information on the appearance of fish eggs and larvae in arder to identify them in plankton sam-
ples. Family Carangidae is of great inferest [0 the Croatian fishery. This paper presents all available information and

INTRODUCTION

The importance of early-fife-histary studies to fisher-
ies investigations and phylogenetic research has in-
creased dramatically during tha last decade. Early-life-
history stages are new routinely used in fisheries studies
{0 investigate the interannual variation in recruitment
{Wooster, 1983}, and in the studies of the phylogeny of
fishes {Moser et al., 1984). The study of fish eggs and
arvae is a key component in research inte the biology,
systematics and even population dynamics of fishes, in
hat it provides information on spawning areas and peri-
‘ods of many species. By combining the focation of the
eggs, larvae and adults of a species with information on
~the surrounding environment, possible environmental
“effects on spawning (egg and larval transport, efc.) can
“ be inferred. Studies of this type contribute to our under-
- standing of the early stages of development of fishes,
which for certain species are still completely unknown.
Consideration of the factors that affect egg and farval
survival is fundamental, since it is the early stages of de-
~ velopment that will eventually determine the existence
of good or bad year classes. This is one of the main
thrusts of ichthyoplankion studies in those areas, in
" which the requisite basic information is available {egg
__én'd farval surveys in spawning areas during the spawn-
ng season, etc.) for the species of interest.

results on the early developmental stages of the family Carangidae found in the eastern Adriatic.

Key words: carly developmental stages, Carangidae, eastern Adriatic

Family Carangidae is of great interest to the Croatian
fishery. it is not possible to get new data on caich for
every species now, but Grubisic {1982) reported that it is
around 650 tons per year for Atlantic horse mackerel
{Trachurus trachurus - more than 50%) and Medi-
terranean horse mackerel (Trachurus mediterraneus -
less than 50%), 3 tons far pompano (Trachinotus ova-
us), and around 30 tons for yellow tail (Seriola dumer-
ili).

The aim of this paper is (1) to compile and present
all the available information and results on both the
early development stages of the eggs and larvae of the
family Carangidae found in the eastern Adriatic and (2)
1o identify possible spawning areas and seasons of some
species from the family.

MATERIAL AND METHODS

The present paper sets out descriptions of the eggs,
volk-sac larvae and larvae of the family Carangidae
likely to be callected in plankton samples in the eastern
Adriatic, together with information on the possible
spawning areas and seasons for some species, The egg
and larval descriptions have mostly been taken from the
existing literature. In some cases the descriptions were
done by the author himself based on material collected
during surveys; in other instances the descriptions were



ANNALES 13/'98

Jakev DULCKE: EARLY LIFE HISTORY STAGES OF THE FAMILY CARANCIDAE 114 THE EASTERN ADRIATIC, 55-64

Fig. 1: Trachwrus trachurus (L.). (a) egg; (b) yolk-sac
farva, 2.6 mm; (c) yolk-sac larva, 3.2 mm; (d) farva, 4.9
mm; (e) larva, 5.2 mmy; () larva, 6.7 mm (after Heincke
and Ehrenbaum, 1900).

SI. 1: Navadni snjur Trachorus trachurus (L), (a) tkra:
(h) larva z rumenjakovo vrecko, 2,6 mm; (¢} larva z
rumenjakovo vrecko, 3,2 mm; (d) farva, 4,9 mm; (e)
farva, 52 mm; () larva, 6,7 mm (po Heinckeju in
Ehrenbaumu, 7900),

published by other researchers, either for eggs and lar-
vae actually collected in the eastern Adriatic itself or for
agg and larval material collected in other areas but for
species that also inhabit the waters of the eastern
Adriatic. Notachord (NL) length was measured for pre-
flexion, standard length (SL) and total length (TL) for
flexion {arvae.

RESULTS AND DISCUSSION
Trachurus frachurus 4.
Egys

Pelagic, spherical, 0.81-1.04 mm in diameter, seg-
mented yolk, oil globule 0.19-0.28 mm in diameter for
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the North Sea (Heincke & Ehrenbaum, 19%00). Hoft
(1893} obtained ovarian eggs from Trachurus trachurus
brought in by mackere] boats on 16 June at Penzance.
tHe thus established that the egg was pelagic and had an
oif globule. Later (Holt, 1894) he obtained ripe unfertil-
ized eggs from the North Sea on 19 May and described
the segmented yolk. He also recorded that in some eggs
there were two or three small oil globules which later
coalesced into a single large one. When the embryo is
half round the yolk brownish-yeliow and black pigment
appears along the body contours and especially round
the oil globule. Ehrenbaum (1905-09) states that the
black pigment appears first, and that the other colour is
more brownish-vellow by reflected light but appears
more yellow by transmitted light. Holt (1897) recorded
differences in sizes of eggs from the North Sea and from
Plyrmouth as follows: Grimsby - diameter of egg - 1.03-
1.09 mm and diameter of o globule - 0.26-0.27 mm;
Plymouth - diameter of egg 0.81-0.93 mm and diameter
of oil globule - 0.22-0.23 mm. Polonskii and Tormosova
{1969) made artificial fertilizations of eggs from parents
27-30 cm long. Twenty-four hours afier fertilization the
diameters of the eggs were 0.9-1.05 mm {mean 1.0 mm)
and of the oil globules 0.25-0.275 mm {mean 0.262
mm). Kiliachencova (1970) reported next measures of
eggs: diameter 0.90-1.1¢ mm and oif globule diameter
0.15-0.20 for the waters of Northwest Africa. Demir
{1961) presented measure for Atlantic horse mackerel
eggs from Sea of Marmara and the Black Sea: diameter
is between 0.79 and 0.95 mm. An unsculptured elastic
eggshell protects a completely segmented yolk with
usuzlly one oif globule at its upper surface. The eggshell
and volk are transparent and colourless. The oil globute
is a light copper colour in living material. There are
melanophores on the oil globule and body of the em-

~t S P
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Fig. 2: Trachurus trachurus (L), Opercular spines of
larvae: (@) and (b) 3.5 mm, (c) 5.0 mm, (d) and (e) 6.5
mm (after Schnakenbeck, 1931).

Sk 2: Navadni $njur Trachurus trachuius (L.). Skrzni trni
larv: {a) in (B) 3,5 mm, (¢} 5,0 mm, {d) in (e} 6,5 mm
{po Schnakenbecku, 1931).
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- bryo after blastopore closure. The perivitellin space is
" parrow {Demir, 1961). Dulkic (unpublished data) found
in May at Stoncica station (43°00'N 16°20'F - 4Nm SE
from island Vis in the middle Adriatic) horse mackerel
eggs with the following measures: diameter 0.93-1.08
mm and oil globule diameter 0.17-0.22 mm (Fig. 1a).

Yolk-sac larvae

Dulcic {1992) found Atantic horse mackerel yolk-
sac larvae at Stoncica station in February, March, and
April with a frequency 0.40%.

The newly hatched yolk-sac larvae is about 2.5 mm
long (Heincke & Ehrenbaum, 1900} (Fig. ib). The most
characteristic feature is the anterfor position of the oil
giobule in the segmented yolk and the extension of the
anterior end of the yolk sac beyend the anterior margin
of the head. The anus is situated behind the posterior
end of the volk-sac; as the larvae grow it reaches about
the mid-point of the body. When newly hatched the
pigmentation consist of melanophores and brownish-
yellow chromatophores. The melanophores are at first
irregutarly distributed over the body, but as develop-
ment proceeds the pattern gradually changes. At first the
tail region becames free of melanophores and a few
melanophores appear on the dorsal and ventral pri-
mordial fin on the level of the rectum, together with
hrownish chromatophores to form a distinct ventral bar.
One or two marginal melanophores also appear on the
anterior half of the dorsal fin and together with the
brownish chromatophores tend to form a bar at the
posterior end of the yolk-sac. The posterior half of the
oif globule is well pigmented. By the time the yolk is
nearfy fully absorbed and the eyes are pigmented
(length of 3.24 mm), the pigmentation is reduced to dor-
sal and ventral body contour rows of melanophores, and
a fringe of brownish pigment along the margins of the
dorsal and ventral fin (Fig. 1¢).

Larvae

{. Karlovac {1967) found five Atlantic horse mackerel
larvae at the Split channel station. . Karlovac & |.
Karlovac (1971) reported about 620 volk-sac larvae and
larvae found (length from 2.37 to 19.14 mm) mainly at
the stations in the south and middle Adriatic during the
expedition “Hvar* (1948-1949) from February to july.
Regner (1980, 1982) observed farvae at the station in
Kastela Bay (43°31'N 16°19'E} in February, April, and
October with frequency 0.24%, and at the Stoncica sta-
tion from February to August with frequency 1.44%.

- In the earliest stages {3.5-4 mm) the pigmentation
pattern consists of dorsal and ventral body contour rows
of metanophores, with the beginnings of a mediclateral
row. The dorsal row ends about mid-way between the
anus and the caudal end and consists of about 10 large
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Fig. 3: Trachurus mediterraneus (Steindachner, 1868).
(a} yolk-sac farva, 2.1 mm, (b) yolk-sac larva, 2.6 mm,
(c) larva, 3,2 mm, {d) larva, 4.55 mm, (¢) larva, 5.1
mm, (f larva, 7 mm, (g) larva, 10 mm, (h) larva, 14
mm, (i} larva, 20.2 mm (after Demir, 1961).

Sl 3: Sredozemski $njur Trachuius editerraneus
(Steindachner, 1868). (a) larva z rumenjakovo vrecko,
2,1 mm, (b) farva z rumenjakovo vrecko, 2,6 mm, (¢)
larva, 3,2 mm, (d) larva, 4,55 mm, {e) larva, 5,1 mm, (f)
larva, 7 mm, (g} larva, 10 mm, () larva, 14 mm, (i)
larva, 20,2 mm (po Demirju, 1961).
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i v;cabvi‘e'ch!ess specially looked for. Details of iheir.devei-
. opment.have been described by Schnakenbeck (1931).

“ 7 In individuals of the same size there is some slight
" variation in form and. size of the spines and in their

Fig. 4: Pseudocaranx dentex (Bloch & Schneider, 1801).
(a) farva, 6.0 mm (after Schnakenbeck, 1931), (h) jaws,
(c) opercular spines.

Si. 4: Vrsta Pseudocaranx dentex (Blach & Schneider,
1807). (a) larva, 6,0 mm (po Schnakenbecku, 1931), (b)
Celjusti, (c) skrzni troi.

stellate melanophores opposite those of the dorsal row
followed by a number of small melanophores extending
aearly to the end of the urostyle. There are also numer-
ous melanophores on the lawer jaw, along the abdomen
and the upper surface of the stomach, and on the head.
As the larvae grow, the number of melanophores in-
creases to cover gradually the sides of the body, leaving
the caudal end free, except for the ventral row. The
mediolateral row persists and the lateral body pigment
extends forward. At a length of 6 mm a row of melano-
phores appears along the anal fin midway between the
anus and the tail, situated along the outer margin of the
interspinous area. The swimbladder is already apparent
when the larvae is about 4 mm long. The urostyle begins
to turn up at about 6 mm length. The interspinous areas
of the dorsal and anal fins begins to develop at a length
of about 5 mm, the dorsal about midway between the
anus and the tail, and the anal at first anteriorly near the
anus (Figs. 1d and Te). The fin rays of Dy, D; and A
have developed by the time the larvae are 6-7 mm long
and the fish is beginning to assume its carangid appear-
ance. The pelvic fin is becoming evident at lengths of 7-
8 mm (Fig. 11). A noticable feature of the larvae is the
height of the anterior half of the body and of the head.
The upper jaw has small denticles along its margin and
there are opercular spines (Fig. 2); the latter are not noti-
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numbers (Fig. 2). The basic arrangement is a row of
longer stronger spines on the posterior margin of the
preoperculum, with an inner row of smaller spines on
the crista. The spine at the angle of the preoperculum is
the fongest, In larvae 5 mm long there are about 4-5
spines on the outer row, and 5 on the inner row. In gen-
eral the larger larvae have the greatest number of spines.
The spines are already apparent in larvae 4 mm in
length,

Trachurus mediterraneus (Steindachner, 1868)

Eggs

Pelagic, spherical, 0.71-0.90 mm in diameter, seg-
mented yolk with usually one oil globude at its upper
surface, perivitelline space narrow (Demir, 1961). No
eggs aftributable to this species have been collected so
far during the surveys carried out in the eastern Adriatic,

Yolk-sac {arvae

Yolk-sac tarva has segmented and oval yolk-sac. The
antericr edge of the yolk-sac slightly passes beyond the
anterior point of the head. The oil globule is focated at
the anterior part of the yolk-sac. The anus is well behind
the yolk-sac, and the part of the body anterior to the
anus is longer than the part of body posterior to the anus
{Fig. 3a). Demir (1961) supposed that the size of the
yolk-sac of Trachurus trachurus should be larger than
that of Trachurus mediterraneus. The most reliable
characteristic which differentiates yolk-sac farvae of
those two species is the melanophore which develops
on the primary dorsal fin in the yolk-sac larvae of 7r.
trachurus, while none develop in yolk-sac larvae of 7r.
mediterraneus. The larval size at the end of the yolk-sac
stage of Tr. mediterraneus iz smaller than that of Tr
trachurus (Demir, 1961). No yolk-sac larvae attributable
to this species have been collected so far in the eastern
Adriatic.

Larvae

All subsequent larval developmental stages (e.g. the
first appeareances of jugal spines, fins, the upward incli-
nation of the posterior part of urostyle etc.) are reached
earlier by the larvae of Tr. mediterraneus than by the
farvae of Tr. trachurus. Besides, the melanophores on
the larvae of Tr. mediterraneus are lesser in number but
larger in size than the melanophores on the larvae of Tr.
trachurus (Fig. 3b to Fig. 3i). However, the distinguish-
ing characteristic of the larvae of both species are the
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- Fig. 5: Naucrates ductor (Linnaeus, 1758). (a) egg; (b} larva, 5.4 mm; (¢} farva, 6.3 mm, (d} larva, 6.9 mm, (e) larva,
117 mm, () larva, 16.0 mm, (g} Jarva, 20.8 mm (after Sanzo, 1931).

- 51, 5: Pilot Naucrates ductor (Linnaeus, 1758). (a) ikra; (b) larva, 5,4 mm; (c) larva, 6,3 mm, (d) larva, 6,9 mm, (e)
Marva, 11,7 mm, (f) Jarva, 16,0 mm, (g) larva, 20,8 mm (po Sanzu, 1931).
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Fig. 6: Seriola dumerili (Risso, 1810). (a) egg, (b) yolk-
sac farva, 3.60 mm, (¢) volk-sac farva, 4.40 mm, (d)
farva, 4.80 mm, (e} larva, 9.72 mm (after Sanzo, 1933).
S 6: Gof Seriofa dumerili (Risse, 1810). (a} ikra, (b)
larva z rumenjakovo vrecko, 3,6 mm, (¢) farva z ru-
menjakovo vrecko, 4,4 mm, (d) larva, 4,8 mm, (o)
larva, 9,72 mm (po Sanzu, 1933).

melanophores which develop on the preanal ventral
primary fin, on the ventral side of the belly posterior to
ventral fin, and on the jaws in the larvae of Tr. trachu-
rus. Corresponding chromatophores are either never
found or are unimportant in number and size in the lar-
vae of Tr. mediterraneus (Demir, 1961}, Larvae of this
species were found in the southern Adriatic by Karlovac
unpublished data), and at Stontica station (June; n=2,
5.1 and 5.2 rom SL) by Dulcic¢ (unpublished data).

Pseudocaranx dentex (Blbch & Schneider, 1801)
Egps

No information avaifable.

Larvae

Regner (1982) found guelly jack Pseudocaranx den-
tex larva at Stoncica station in August with frequency
0.02%. '

Very little information exists concerning the larval
development of this species; only descriptions of two
larvae measuring 5 and 6 mm, respectively, by
Schnakenbeck {1931) and Padoa (1956) are at hand.
The teeth develop early. No supragccipiial crest is pre-
sent. The preopercular spines are distinct from those of
horse mackerel larvae; this is most apparent on the up-
per anterior margin of the preopercule which, unlike
that on harse mackere! larvae, is deveid of spines. The
most outstanding feature of the pigmentaiion pattern is
the nearly complete lack of melanophores along the
hody (Fig. 4}

Naucrates ductor (Linnaeus, 1758)

Eggs

The eggs are spherical, 1.32 mm in diameter, with
an oil globule 0.28 mm in diameter. The yolk is seg-
mented and the perivitelline space is very narrow (Fig
5a). The chorion is smooth {Sanzo, 1931). No aggs at-
tributable 1o this species has been collected in the east-
ern Adriatic.

Yolk-sac Jarvae

No information available.

farvae

Dul¢ic (unpublished data} found pilotfish larvae at
Stondica station in August (n=2, 5.6 and 7.0 mm S, re-
spectively).

The head is very prominent, representing 32% of NL
in very young larvae and 37% in 7 mm larvae. The
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hape of the body subsequently changes, with the rela-
tive head depth decreasing as body depth increases, the
Iwo approaching each other. The mouth is very small.
-Long preopercular spines, supraorbital crest, and two
ostemporal spines are present on the head from early
tages of development. The body is heavily pigmented
from the earliest stages of development, except on the
audal peduncle. The pigmentation pattern begins to
hange at a fength of 7 mm (Fig. 5d); at the beginning
he black pigmentation extends onto the fins; later the
igmentation of the bady becomes uneven, giving rise
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Fig. 7: Trachinotus ovatus (Linnaeus, 1758). (a) larva, 2.52 mm, (b) larva, 5.36 mm, (c} larva, 5.56 mm (after De
Gaetani, 1940), (d) juvenile, 73.8 mm (after Dul¢ic et al., 1997).

{. 7: Virsta Trachinotus ovatus (Linnaeus, 1758), (a) farva, 2,52 mm, (b} larva, 5,36 mm, (c) larva, 5,56 mm (po De
Gaetaniju, 1940), (d) miadostni primerek (po Dulcicu et al., 1997).

to a certain number of very dark, transverse stripes alter-
nating with fighter areas. Notochordal flexion takes
place at between 5.5 and 6.5 mm SL (Figs. 5b and <).
The upper rays of the pectoral fins are discernible in
even the smallest larvae. These fing grows larger in later
stages, reaching the level of the vent in 7 mm SL larvae.
Ventral fin buds are also visible in very small larvae and
are located at the level of the base of the pectoral fin.
The final number of dorsal and anal fin rays is attained
at a larval length of more than 7 mm SL (Figs. Se, f and
£ (Sanzo, 1931).
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Seriola dumerili (Risso, 1810)

Eggs

Pelagic, spherical, transparent, with a large colour-
fess oil globule and slightly streaked capsule, segmented

yolk, 1.04-1.12 mm in diameter, oil globule 0.28 mm in

diameter (Fig. 6a) (Sanzo, 1933). Thirty hours afier ferti-
lization the embryo encloses 2/3 of the meridian and
contains about 20 segments. Black and vellow pigmen-
tation is present on the cephalic region and on the entire
trunk. Stellate melanophores are obviously present on
the yolk-sac {Sanzo, 1933). No eggs atiributable to this
species have been collected during any of the survey
carried out in the eastern Adriatic.

Yolk-sac iarvae

The newly haiched yolk-sac larvae is about 3.5 mm
long (Fig. 6b) {Sanzo, 1933). The most characteristic
feature is, as in horse mackerel larvae, the anterior posi-
tion of the oil globule in the segmented yolk, which

ends a notable distance from the anal opening. The -

mouth is not yet open. The anal opening is slightly be-
hind the middle of the hody. Melanophores are irregu-
farly distributed on the body and some of them are on
the oil globule (Fig. 6b) (Sanzo, 1933). No yolk-sac lar-
vae attributable to this species have been collected
during the surveys so far carried out in the eastern
Adriatic.

Larvae

On the third day after hatching the length increases
to 4.40 mm, the mouth is open and the eyes depig-
mented. Some melanophores are along the dorsal fin, on
the ventral side of the body, and around the middle of
the caudal region (Fig. 6¢). When larva reaches 4.70
mm TL, the body is rather rough with a large head, the
length of which is, in respect to the body, equal to 1/3 of
the total length (Fig. 6d). Four short spines are in front of
the preoperculum and three very long cnes at the mar-
gin behind the preoperculum (Fig. 6e). Stellate melano-
phores are abundant all over the body except on the last
part of the caudal fin, which is slightly more transparent.
In farva about 9.72 mm TL, the body has suffered a no-
table lateral compression and the preoperculum with
spines has been reduced. The abdominal trunk and
caudal are uniformly intensively pigmented except the
peduncle caudal. In the cephalic region the pigment is
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thicker on the dorsal side (Fig. 6e) (Sanzo, 1923). Regner
{1982) found S. dumerili larvae at Stoncica station in
july with frequency 0.02%.

Trachinotus ovatus (Linnaeus, 1758)
Eggs

No information available,

Yolk-sac larvae

No information available.

Larvae

De Gaetani {1940) described the larvae in the stage
of 2.52 mm in total length; body is slender and head
well developed. Eyes are slightly oval and large in pro-
portion to the head. An intensive pigmentation is present
on the entire abdominal region and on the dorsal on the
head, and on the ventral and lateral region (Fig. 7a). At
the stage 4.80 mm, orbital crest is notable on the ce-
phalic region. The pigmentation was not modified, but
the melanophores on the preoperculum and along the
mandibulas margin have become more numercus. In
Jarvae about 5.36 mm (Fig. 7b) the pigmentation has
modified slightly and the preoperculum is scarcely more
developed. In respect to the previous stage the orbital
crest, on the contrary, is much smore evident with 3-4
spines {Fig. 7c). There is a large chromatophore in the
space between the third and fourth dorsal rays.

Juvenile

Juvenile specimen of pompano 7. ovatus was caught
near sandy beach "Zlatni rat" in the vicinity of a small
island settlement Bol (island Bra&) in December 1994
(Duleic et al, 1997). This specimen has small teeth in
botly jaws, consisting of a narrow band anteriorly, taper-
ing posteriorly (Fig. 7d). Bases of scft dorsal and anal
fins are approximately equal in length; pecioral fins are
longer than pelvic fins. Spinous dorsal fin has 6 spines.
There are ne caudal peduncle grooves. Lateral line is
slightly arched above pecioral {ins and straight thereaf-
ter. There are no scutes. The colour of the specimen is
dark green on the top, silvery below. There are 4 dark
vertically elongated blotches on the sides; distal half of
dorsal and anal fin lobes and tips of caudal fin are
black.
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- ZGODN]JI RAZVOINI STADIJI RiB IZ DRUZINE CARANGIDAE V VZHODNEM JADRANU

Jakov DULCIC
Institut za oceanografiju i ribarstvo, HR-21000 Split, P.P. 500

POVZETEK

~ Pomen zgodnjih razvojnib stadijev v sistematiCnem in ekoloskem raziskovanju rib postaja v zadnjih fetih vse
vecji. Tako fje danes ze splosno uveljavijeno prepricanje, da ikre in larve pomenijo Sirok spekter bitij, ki so v veliki
‘meri neodvisna od odrastih bitij in kot taka primerna za taksonomske analize. Po drugi strani pa se studije o
“pricastku ribjih populacij osredotocajo na preZivetje iker in larv kot najpomembnejSega dejavnika, ki vpliva na
spremembe v stevilnosti ribjih populacii. Prvi pogof za te studije so podrobne informacije o videzu iker in farv, da
jih lahko identificiramo v planktonskil vzorcih. Najpomembnej$a za hrvasko ribistvo je druZina Carangidae. V tem
Clanku so zajeti vsi razpolozifivi podatki in rezuftati o zgodnjib razvojnih stadijib rib iz druzine Carangidae v
‘vzhodnem fadranu.

Klju¢ne besede: zgodnji razvojni stadiji rib, Carangidae, vzhodni Jadran

LITERATURE Holt, £. W, L. 1894. North Sea investigations. |. mar,
biol. Ass. U.K., 3: 169-201.
Demir, M. 1961. On the eggs and larvae of the Holt, E. W, L. 1897, Preliminary nates on the reproduc-
-Trachurus trachurus (L) and Trachurus tediterraneus  tion of teleostean fishes in the south-western district. J.
“(Stahnr} from the Sea of Marmara and the Black Sea.  mar. biol. Ass. UK., 5: 41-50.
‘Rapp. P. -v. Reun. Cons. int. Explor. scient. Mer Medit.,  Karlovac, . 1967. Etude de Pecologie de la sardine,
16 {2):317-320. Sardina pilchardus Walb., dans la phase planctonique
‘De Gaetani, D. 1940. Stadii larvali e giovanili di Lichia  de sa vie en Adriatique moyenne. Acta Adriat,, 2: 1-101.
glauca Risso. Mem. R. Com. Talassogr, ltal.: 560-564. Kartovac, J. & O. Karlovac 1971. Contribution a la con-
‘Dulcid, §. 1992, Istrazivanje sastava i brojnosti ihtio-  naissance de l'ecologie de Trachurus trachurus (L) au
planktona u srednjem Jadranu. Morsko ribarstve, 3: 73~ large de I'Adratique. [zvjesca-Reports Institut za oceano-
78, grafiju i ribarstvo, Split, V, 2A: 3-24.
Duléic, ., A. Pallaoro & M. Kralievi€, 1997. First record  Kiliachenkova, V. A. 1970. Development and distribu-
‘of pompano fingerling, Trachinaius ovatus (Linnaeus,  tion of eggs and larvae of Trachurus rachurus L. Rapp.
1758} {Pisces: Carangidae), in the eastern middle P. -v. Reun. Cons. perm. int. Explor. Mer Medit,, 159:
“Adriatic. Nat. Croat. 6 (1): 61-65. 194-198,
Ehrenbaum, E. 1905-09. Fier und larven von Fischen  Meoser, H. G., W. }. Richards, D. M. Cohen, M. P.
‘der Deuischen Bucht. lil. Fische mit fsetsitrenden. Giem  Fahey, A. W. Jr. Kendall & S. L. Richardson (editors),
‘Wiss. Meeresunt., Helgoland, vol. VI: 127 p. 1984, Ontogeny and systematics of fishes. Spec. Publ. 1,
.Grubisic, F, 1982, Ribe, rakovi i skoljke Jadrana, ITRO-  Am. Soc, ichthyol. Herpetol. Allen Press, Lawrence KS:
‘Naprijed, Zagreb-GRO Liburnija, Rijeka: 240 pp. 760 p.
Heincke, F. & E. Ehrenbaum 1900, Eier und Larven ven  Padoa, E, 1956, MHeterosomata. Fauna Flora Golfo Na-
Fischender deutschen Bucht. If. Die Bestimmung der  poli, Monoegr., 38: 783-877.
hwimmenden Fischeier und die Methodik der Eim-  Polonskii, A. S. & §. D. Tormosova, 1969. The spawning
ssungen. Wiss. Meeresuntersuch. Helgoland, N.F., 3:  of the horse mackerel of the north-east Atlantic and the
27-332. distribution of its egps and larvae (English translation).
‘Holt, E. W. L. 1893, Survey of fishing grounds, west  Trudy Atlant. Nauch. isst, inst. Ryb. Khoz., 23: 27-48,
oast of lreland, 1890-91: on the eggs and larval and  Regner, S, 1980. The larval stages of fish in Kastela Bay.
Post-farval stages of teleosteans. Scient. Trans. R. Dublin  Acta Adriat,, 21 (2} 123-136.
oc., Ser. 2, 5: 127 pp.

63



ANNALES 13/'98

fakov DULCIC: FARLY LIFE HISTORY STAGES OF THE FAMILY CARANGIIDAE IN THE EASTERN ADRIATIC, 55-64

Regner, S. 1982. Istrazivanja sastava i brojnosti larvalnih
stadija riba u planktonu otvorenog mora srednjeg
Jadrana. Studia Marina, 11-12: 45-60.

Sanzo, L. 1931. Uova, stadi embrionali e post-em-
brionali di Naucrates ductort. Mem. R. Com. Talassogr,
ital., 185 pp.

Sanzo, L. 1933. Uova e larve di Seriola dumerili Risso.
Mem, R. Com. Talassogr. Ital.: 555-559.

64

Schnakenbeck, W. 1931. Carangidae. Rep. Danish Oce-
anogr. Exped. 1908-10 Medit adjac. Seas. 2, Biology, A.
14: 20 pp.

Woaooster, W. S. 1983. From vear to year: International
variability of the environment and fisheries of the Gulf of
Alaska and the eastern Bering Sea. Rep. WSG-WQ 83-3,
Wash. Sea Grant Prog., Univ. Wash., Seattle, NA 98195
208 pp.




ORNITOLOGIJA
ORNITOLOGIA

ORNITHOLOGY







ANNALES 13/'98

saggio scientifico originale UDC 598.422(450.36 Trieste)

 CARATTERISTICHE, STATUS ED EVOLUZIONE DELLA COLONIA URBANA
DI LARUS CACHINNANS MICHAHELLIS NELLA CITTA DI TRIESTE

Enrico BENUSSE & Luca BEMBICH

Qsservatorio Faunistico del Friuli-Venezia Giulia, {7-34138 Trieste, Via A. Grego 35

ESTRATTO

. I Gabbiano reale mediterraneo {Larus cachinnans michahellis} neff‘area urbana di Trieste si riproduce dal 1987.

{l numera di coppie é andato progressivamente aumentando. | nidi censiti nel 1997 sono stati 186. Per ogni nido si-é
" registrato Vesposizione, il tipo di substrato, percentuale di copertura (per i telid in erbal, evertuali resti alimentari o
- riguigiti dei pulli, numero di vova, numero di pulli, numero di pulli involati e relative date di deposizione, schiusa
ed invalo. Nel 1997 la maggioranza dei nidi (35,6%) si trovava su tettf piattf ricoperti con ciottoli ed erba, il 20,6%

su tetti piatt! in cemento, il 18,6% su teti in tegole e il 10,6% su camini; percentuali minori e infesiori al 10%

" riguardano tetti catramati (5%), copertture in ondulato 12,5%), grondaie (2,5%), vasi da fiori di grandi dimensioni
{2,5%) e torretie (1,8%).

Parole chiave: Gabbiano reale, Larus cachinnans, nidificazione, Trieste

INTRODUZIONE METODI

i} Gabhiano reale mediterraneo (larus cachinnans Negli ultimi anni fa popolazione & stata regolarmente
" michahellis) nelParea urbana di Trieste si riproduce dal  censita tramite osservazione diretta delle coppie in cova.
1987 {(Benussi & Dolce, 1990). § numerc di coppie & E' stato utilizzato anche il sistema del conteggio degli
“andato progressivamente aumentando con un incre-  adulti in allarme sfruttando l'aggregazione di individui
mento medio anmuo del 46,6% tra it 1968 e il 1992 e causata da rilievi contemporanei effettuati su sl
“del 31,3% tra d 1992 e il 1997 i nidi censiti nel 1997 opportunamente individuati e spaziati nell'ambito della
~sono stati 186 con una popolazione complessiva stimata  colonia (Benussi e al,, 1993, 1994; Pandini et af,, 1995).
+di 210-220 coppie. La localizzazione dei nidi & avvenuta per lo pit nel
: L'incremento costante registrato a Trieste si inquadra  periodo di cova (aprile-maggio) quando uno dei due
- in un aumento generale della specie osservato in witto il adulti & costantemente presente sul nido e Paltro resta a
- Paleartico orientale (Cramp & Simmons, 1983} ed in  lungo posato su punti elevati a poca distanza dal sito
- particolare nel bacino del Mediterranec dove nel Nord  riproduttivo.

“Adriatico costanti incrementi sono stati registrati ad L'osservazione dei tetti & stata fatta da punti elevati
“esempio nelle Valli di Comacchio (Ravenna) (P. Bri- della citta (zone collinari circostanti il centro urbano,
chetti, com, pers.) nella Valle Cavanata (Laguna di  campanili, grattacieli ed alti edifici del centro, ecc.} uti-
Grado} {Utmar, in stampa) e su gran parte delle isole  lizzando un binocolo (10x40 Zeiss) e un cannocchiale
“dell'lstria e della Dalmazia settentrionale (Croazia) (zoom 20x-60x Apo-Televid Leica} per i nidi pit dis-
- {Benussi & Brichetti, 1994). tanti. Nei casi in cui Hindirizzo dell'edificio ospitante il
© Pur non essendo I'unico case di nidificazione di tale  nido non fosse immediatamente individuabile si & pro-
specie sui tetti degli edifici la popolazione di Trieste ceduto a semplice triangolazione da due punti di osser-
appresenta per dimensiont sh caso unico in ltalia ed & vazione diversi in modo da restringere la zona ad un
- patagonabile a quelle di alire citid dell'Europa setten-  gruppo di case. Utili sono state anche le segnalazioni
“trionale, in particolare a quelle delle isole Britanniche fatte da cittadini sensibilizzati tramite stampa e tele-
(Cramp, 1971). visione tocall.
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Fig. 1: Trend della popolazione nidificante di Gabbiano
reale mediterraneo (Larus cachinnans michahellis) nelfa
citta di Trieste,

SL. 1: Vedletna dinamika gnezdilvene populacije rume-
nonogega galeba (Larus cachinnans michahellis) v
Trstu.

i dati riguardanti la riproduzione e le caratteristiche
dei siti riproduttivi sono state rilevati sia nel corso delle
osservazioni che direttamente sui tetti; per ogni nido si &
registrato I'esposizione, il tipo di substrate, percentuale
di copertura (per i tetti in erba), eventuali resti alimentari
o rigurgiti dei pulli, numero di uova, numero di pulli,
numere di pulli involati e relative date di deposizione,
schiusa ed involo. Net casi in cul i} nido fosse presente
da pili anni si & verificato il riutilizzo della stessa coppa
o la costruzione di upa nuova in zaltre punto. Ai pulfi
soho stati anche applicati degli anelli metallici e in PVC
rosso {facilmente leggibili con un cannocchiale) forniti
dall'l.N.F.S. {Istitutc Nazionale per la Fauna Selvatica).

| dati sula distribuzione e fe distanze tra i nidi sono
stati ricavati dopo aver riportato su una carta delia citta
(scala 1:10.000) la posizione di twtti i siti riproduttivi.

Per le elaborazioni statistiche si & utilizzato il test del
%2, il test sulls mediana per il confronto tra campioni,
metodo non parametrico che permette di usare it X2 a
un grado di liberta (Camussi et al, 1986), e il coef-
ficiente di correlazione per ranghi di Spearman.

RISULTAT!
Distribuzione

Nei primt anni di insediamento la presenza di cop-
pie nidificanti riguardava principalmente il centro sto-
rico ed una parte dell'area portuale (Benussi ef al,
1994). Negli anni si & riscontrato un progressivo allar-
gamento dell'area interessata che oggi comprende prati-
camente tutto il comune di Trieste inclusi rioni peri-
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ferici, comprensori portuali e industriali (Porte Vecchio,
Zaule); non sono state invece ancora colonizzate le
frazioni di Cattinara, Langera e Sottomonte.

Siti riproduttivi sono stati individuati da Miramare a
olire i Monte San Pantalecone {(per una lunghezza,
parallelamente al mare, di circa 12 km) e dalla linea di
costa fin sotto il ciglione def Carso.

Le distanze dal mare dei siti riprodutlivi vanno dai
pochi metri (Miramare ¢ Barcola} ai 3 km in linea d'aria
{rione di §. Giovanni).

ta distanza media dei nidi del centro urbano sono
andate aumentando negli ultimi anni (Tab. 1) probabil-
mente perché {a popolazione @ ancora in fase di es-
pansione; paragonando | dati di annate diverse non si
riscontrano comunque differenze significative tra i grup-
pi di valor (test deffa mediana per il confronto tra cam-
pioni: 1992-1994, x2= 0,1315, GL = 1, p = 0,7168;
1992-1996, x2= 0,3689, GL = 1, p = 0,5435; 1992-
1997, x2= 0,8681, GL = 1, p = 0,3514).

1992 1994 1996 1997
DISTANZA
media 923,02 833,42 793,53 804,14
35 322,08 494,06 530,54 521,92
min 250 50 2 2
max 1440 2750 3000 3030
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Tab. 1: Distanze dal mare dei nidi nell'area urbana.
Tab, 1: Oddaljenost gnezd od morja v urbanem pre-
delu,

Le distanze minime tra le coppie nidificanti in citta
sono attorne at 100-150 m, con punte minime (2 m) per
quanto riguarda i tetti ospitanti due coppie (9 nel 1396 e 7
nel 1997) e massime per i siti pill periferici {oltre 2 km).

1 valori recenti delle distanze minime tra nidi sono
diminuiti significativamente rispetto a quelli dei primi
anni {fest sufla mediana: 1992-1994, x2=7,316, p=0,006,
Gl=1;1992-1996, ¥2=6,466, p=0,01, GL=1;1992-1997,
%4=10,622, p=0,001, GL=1) e mostranc una cera ten-
denza a stabilizzarsi {1994-1997, %2=0,046, p>0,05,
GL=1; 1996-1997, x2=0,164, p>0,05, GL=1).

. 1992 1994 1996 1997
media 2262 144 162,9 132
DS 1557 197.8 248,6 203,8
n 37 89 124 147

Fah. 2: Valori medi e DS delle distanze minime tra nidi
del centro urbano.
Tab. 2: Povprecna najblizja razdalja med gnezdi in

.standardna deviacija (DS).

Per ogni nido & stato calcolato un valore di densitd in
nidifettaro conteggiando le coppie nidificanti entro un
raggio di 250 m dal nido stesso (pari a una superficie di
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circa 20 ettari}). in Fig. 2 sono riportati i valori delie den-
“sita rispetto alla lontananza dal mare a distanza di cinque
“anni (1992-1997}; & evidente Maumento soprattutto nella
: fasua del centro compresa tra i 500 e i 1500 metri.

Vista la tendenza del Gabbiano reale mediterraneo a
“insediarsi in colonie gia formate dove la nidificazione
“appare pil sicura {(Monaghan, 1979} si sono confrontate
_in anni successivi due superfici di 50 ettari per vedere se
‘tale comportamento si verificasse anche a Trieste. Le
“due zone campione, una tra { riond di S. Vito e S. Gia-
‘como e una ira POspedale Maggiore e il Borgo Tere-
“siano, sono state a loro volta divise in due aree uguali
(25 ettari) a densita di nidi alta e bassa. Gl incrementi
‘nel numero di coppie nidificanti non sono risultati dif-
“ferire in modo significativo da quelli attesi (uguali nelle
“zone a diversa densita di nidi).

© Complessivamente 'espansione della colonia urba-
-na, che per la sua struttura pud essere definita “fassa®
‘(Benussi et al,, 1994), appare piuttosto omogenea; nei
.rioni adatti all'insediamento di nuove coppie si & as-
Jservato infatti un incremento pitr 0 meno continuo senza
“perd concentrazioni di nidi € con distanze tra un nido ¢
" Paltro abbastanza uniformi.

Ensico SENUSS), Loca BEMBICH: CARATTERISTICHE, STATUS EO EVOLUZICNE DELLA COLONIA ...,

nidi 1996 | nidi 1997

aumento 2| GL p

area 1A 12 17 5 . 0,014 11 0,904
area 1B 7 9 2
{larea 24 7 13 6 2 11 0,157

area 28 3 5 2

Tab. 3: Aumento dei nidi in zone campione (1 = zona
' Osp. Maggiore; 2 = zona §. Vito-§. Giacomo; A = den-
sitd alta; 8 = densita bassa).

- Tab. 3: Porast stevila gnezd v vzorievalnih predelih (1
= predel Osp. Maggiore; 2 = predel S, Vito-§. Giacomo;
"A = visoka gostota; B = nizka gostota).

‘Hensitd per nido
09T 5 ]
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‘Fig. 2: Grafico a dispersione: densita per nido (in
-nidi/ettaro} rispetto alla distanza dal mare negli anni
1992 e 1997,

'SI. 2: Gnezditvena gostota (v $t. gnezd / ha) v odnosu z
-razdafjo od morja v letih 1992 in 1997.
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Per | prossimi anni sono prevedibili nuovi inse-
diamenti anche nella parte meridicnale della citta (Ser-
vola, S. Sabba, Poggi 5. Anna) dove sono state osservate
nidificazioni isolate nel 1996 e 1997 € vi & una centa
presenza di capannoni e magazzini con tetti piatti dif-
ficilmente accessibili.

Caratteristiche dei siti riproduttivi

U'estrema eterogeneitd dei tipi di tetto utilizzati a
Trieste conferma |'adattabilitd della specie gia riscon-
trata in altre citta (Cramp, 1971; Monaghan, 1979). { siti
riproduttivi sono stati suddivisi in dieci tipologie diverse,
alcune delle quali osservate solo negli ultimi due anni.

Nel 1997 la maggioranza dei nidi (35,6%) si trovava
su fett piatti ticoperti con ciottoli ed erba, il 20,6% su
tettl piatti in cemento, il 18,6% su tettd in tegole ¢ il
10,6% su camini; percentuali minori e inferion al 10%
riguardano tefti catramati (5%, coperture in ondulato
(2,5%), grondaw 2,5%), vasi da fiori di grandi di-
mensioni {2,5%) e torrette (1,8%). Una sola coppia ha
deposto in una situazione "naturate” costruendo il nido
tre le rocce antistanti il Castello di Miramare. Come
riportato in Tab. 4, nel corso degli anni {a percentuale
dei nidi su tetti in erba & andata diminuendo mentre
sono aumentate le percentuali delle altre tipologie, in
particolare quella dei nidi costruiti su camini.

Sui tetti inerbati & stata rilevata la percentuale di
copertura e |'altezza della vegetazione; le coperture pil
frequenti sembrano essere quelle al di sopra del 50-60%
e solo 3 dei 63 siti considerati (4,76%) risultano com-
pletamente privi di copertura. L'aftezza va dai 1-2 cen-
timetri, in zone coperte da soli muschi, a oltre un metro
in alcuni punti ospitanti Tagetes minuta (composita a
fusto particolarmente lungo) ma in media non supera i
30-40 centimetri (scapi di Alfium vineale, A. schoeno-
prasum, Carduus pycnocephalus). Fra le specie vegetali
pils frequenti vi sono soprattutto terofite a ¢iclo annuale:
graminacee (Vulpia mywros, V. ciliata, Poa bulbosa e
Bromus madritensis), labiate {Acynas arvensis) e legu-
minose (Trifolium scabrum e Medicago minima) (F.
Martini, com. pers.); la vegetazione non appare com-
ungue mai molto densa e in nessun caso pud fornire
copertura o riparo agli adulti in cava.

L'esposizione dei nidi appare influenzata solo par-
zialmente dalla provenienza e intensita dei venti domi-
nanti {Bora da E-NE, Scirocco da SE}. Per verificare se il
vento influisce sulla scelta del sito le percentuali di
esposizione rilevate sui tetti sono state confrontate con
le medie orarie del vento proveniente dalia direzione
opposta mediante il coefficiente di correlazione per ran-
ghi di Spearman ma solo il valore del 1996 (r5=0,648,
0,1>p>0,05) & risultato vicino alla significativita. { sit
esposti a SW, e quindi riparati dalla Bora, sono diminuiti
in percentuale dal 30,8% del 1992 al 17,5% del 1997,
mentre sono aumeniati costantemente quelli completa-
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mente esposti (23% nel 1992, 40% nel 1997; Tab. 5), in
accordo col crescente utilizzo di camini, torrette o altre
parti non riparate,

1992 1997

assolufo}, % |assoluio| %
ciottoli ed erba {prod in zemija] 23 | 65,71 57 35,62
camino (dimbik) 1 3,86 17 10,62
cemento (cement) 3 8,57 33 20,62
calramato ikairan) 1 2,86 ] 5
tegole {stresniki) 4 11,42 29 {31813
ondulato {valovita keiting) 1 2,86 4 2.5
groadaia (2leb) i 2.86 4 2.5
torretta (stolpic; Q¢ i0 3 1,88
vaso (cvellicna posodai 1 2,86 4 2,5
roccia (skala} [} 0 1 0,63

n=35 n =160

Tab. 4: Valori assoluti e percentuali per ogni tipologia
di sito riproduttivo negli anni 1992 e 1997.

Tab. 4: Absolutne in odstotkovne vrednosti posameznih
tipov gnezda v letih 1992 in 1997.

Gia nel 1992 si era osservata la tendenza a riu-
titizzare 1o stesso nido in anni successivi: il 51,4% dei
sidi coincideva con quelli dell’anno prima (Benussi et
al., 1994). Negli vltimi due anni tale comportamento si
& accentuato con circa i 3/4 dei nidi del 1996 riutitizzati
nel 1997 (74,6%); anche sulla scelta di spostare il nido
non sembra influire P'esposizione (X2=0,262, p>0,5,
GlL=1;.

In generale per quanto riguarda la collocazione &
probabile che la maggior parte delle coppie preferisca
avere un buon campo visivo anche se in posizione es-
posta agli agenti atmosferici.

Area industriale

i} sito utilizzate nell'area industriale (presso lo Scalo
dei Legnami) & costituito da un wnico grande tetto di un
capannone di circa 8300 mq alto 7-9 metri; la superficie &
formata da parti convesse e canali di scolo per Pacqua e
vi & presenza di diverse strutture emergenti {con fessure
per la ventilazione) alte circa un metro. | nidi sono posti
sia in posizione riparata (SW, 39% nel 1997} che
completamente esposti alla bora (NE e NSWE, 61% nel
1997); anche in questo caso non s riscontra una
preferenza per le collocazioni riparate. Le distanze tra i
nidi sono quelle di una colonia vera e propria e sono
comprese tra i 3 e | 25 metri; negli wltimi due anni sono
risultate in aumento rispetto al passate {t=2,565, N=27 e
15} p<0,05, confronto fatto col 1994),

Tab. 5: Valori assoluti e percentuali per ogni espo-
sizione nel 1992 e 1997 (NSWE = nidi completamente
esposti}.

Tab. 5; Orientacija gnezd v letih 1992 in 1997 (NSWE
= v celoli izpostavijena gnezda).

70

1992 1997 -
assoluto % assoluto %

N 1 7,7 2 1,7
NE 0 0 ) 5
E 0 Q 8 6,7 o
SE 1 7.7 8 6,7
S G 0 13 10,8
Sw 4 30.8 21 17,5 : 1
w 1 78 b > Es;,:der) (hugja} {izstopajoti deli)  (niZji nadsr.rcé;:k)
NW 3 23 8 6,6 Nord Bora parti emergenti teftoia pit bassa
NSWE 3 23 48 20 S nidi riparati @ nici esposti

n=13 n=120 ~ (zaflitena gnezda) (izpostavijena gnezda)

Fig. 3: Rappresentazione schematica del site ripro-
duttivo ubicato su un capannone della zona industriale.
La distribuzione dei nidi (1997) appare in forma stret-
tamente coloniale (©- nidi riparati; @ nidi esposti).

8. 3: Shemaiska predstavitev gnezdisca na strehi gos-
podarskega objekta v industrijskem predelu. Razpo-
reditev gnezd (1997} je kolonijska.
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Materiali utilizzati per il nido

La dimensione e fa costituzione delle coppe sono
abbastanza eterogenei; i nidi riutilizzati per pitt anni
possono raggiungere 1 15-20 centimetri di altezza men-
tre alcuni non sono altro che un piccolo ammasso di
rami ¢ terra talvolta difficile da individuare. | nidi risul-
tano costituiti prevalentemente da erbe fculmi di grami-
nacee, 30,9%) e da terra e cioticli {23,7%); altri com-
ponenti sono rami {14,5%), muschio (3,6%) ¢ residui
vegetali vari (27,3%).

L'utilizzo di terra e piccoli clottoli & significati-
vamente maggiore sui tetti inerbati {(2=5,23, Gi=1,
p=0,022; il confronto & stato fatto con fe percentuali
generali) dove probabilmente possono essere impiegati
materiali gia presenti sul posto; ghi altrt casi in cui sono
presenti materiali terrosi viguardano nidi posti in vasi,
nei quali la coppa @ costiluita da un leggero avval-
lamento ricavato nel terriceio, o sono dovuti al rasporto
di piccole zolle d'erha prelevate su tetti vicini, Nei nidi
completamiente esposti al vente la presenza di rami ri-
sulta significativamente maggiore rispetio a guelta degli
altri siti (¥2=3,433, Gl=1, p=0,063).

aliri residui (ostalo)

erba {trava)
_30%

muschio{m ah

4, rami (veje)

terra e ciotioli {zemlja in prod) 15%

24%

Fig. 4: Percentuali dei materiali utilizzati per costruire
il nido,

SI. 4: Delez razlicnih materialov, uporabljenih za iz-
gradnjo gnezda.

Riproduzione

i numero di uova per nido & in media di 2,63 con
un solo case accertato di deposizione di quatiro uova;
solo nel 1996 si sono osservate valori significativamente
superiori (2,84 uova/nido). Nell'ultima annata si & regi-
strata una correlazione positiva tra numero di uova
deposte su tetti in erba e percentuale di copertura degli
- stessi (r=(),582, p<0,01, n=18) e una correlazione nega-
tiva tra it numero di uova e la densitd per nido (r=-
0,319, p<0,05, n=43). Il primo dato sembra confermare
i tetti in ciottoli ed erba come particolarmente adatti a
ospitare coppie nidificanti.
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S

Fig. 5: Adulto ¢ pullus di pochi giorni di Gabbiano real
mediferraneo in un nido posizionato su un tetfo piato
in erba def centro urbano di Trieste (Foto E. Benussi).
SL 5: Odrasel in nekaj dni star rumenonogi galeb v
gnezdu, postavijenem na ravai strehi, pokeiti s fravo, v
mestnem srediscu Trsta (Foto F. Benussi),

La percentuale di schiusa & attorno al 75%; anche in
questo case il valare del 1996 risulta significativamente
maggiore rispetto alle altre annate (1994-1996, ¢
=12,94, p<0,001, GL=1; 1996-1997, %2=3,43, p=0,061,
Gl=1). Il numero di pulli involati per coppia & di circa
1,6 mentre la percentuale di sopravvivenza (=[numero
pulli involati / numero di pulli nati} x 100) & dell'§0%.
Mediamente le coppie hanno un successo riproduttivo
(= [numere pulli involati / numero uova deposte] x 100}
del 66% pari a due pulli involati ogni tre uava deposte.

Nella popolazione deil'area industriale si registrano
valori significativamente inferiori rispetto a quella urba-
na per quanto riguarda percentuale di schiusa (x*=17,01,
Cl=1, p<0,0001), il numero di pulli involati {t=3,30,
p<0,007 test a una coda, N=30 e 16}, percentuale di
sopravvivenza (t=2,87, p<0,003, N=30 e 16; it valore
sul capannone sopra descritto & del 30%) e successo
riproduttivo (t=3,68, p<0,001, N=30 e 16). La principale
causa di questa netta differenza sembra essere la pre-
dazione intraspecifica caratteristica di colonie ad alta
densita di coppie nidificanti.

n® % di pulli %% SHECESsO
uova/nido | schiusa involati | sopravy. ript.
media 2,04 72,7 i,64 82,4 64,3
DS 3,7 N9 3,20 28,8 39,2
n 39 62 25 18 19

Tab. 6: Dati del 1997 sulla riproduzione (area urbana).
Tab. 6: Podatki o razmnozZevanju rumenonogih galebav
v urbanem predefy v letu 1997 (povprecne vrednosti
stevila jajc na gnezdo, deleZ izvalfenih jajc, stevilo
poletencev na gnezdo, delez prezivelih in repro-
duktivni uspeh v odstotkih, SD in velikost vzorca),
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tegole, tetfo piatto con ciotioli ed erba tipico dei
palazzi di inizio secolo (Foto E, Benussi).

Fig. 6: Razlicne namestitve gnezd z jajci: sireha s
stresniki, ravna streha, prekrita s prodniki in travo,
znadilna za palade z zacetka stoletja (Foto F. Benussi).

CENNI GESTIONALI

La presenza del Cabbiano reale mediterraneo a Tri-
este non si limita al periedo riproduttive; & stato veri-
ficato che almeno il 60-70% delle coppie nidificanti
rimane in cittd durante tutto I'anno. Nell'ultima annata
si & stimato un minimo di 250 esemplari presenti du-
rante 'inverno e un massimo di 700-800 esemplari alla
fine dell'estate, subito dopo 'involo dei pulli; 2 inoltre
ipotizzabile, per il futuro prossimo, un ulteriare costante
aumento del numero degli effettivi.

Un numero cosi elevato di soggetti non & passafo
inosservato, soprattutto nell'area urbana; se una parte
della cittadinanza sembra gradire la presenza dei gab-
biani in alfcuni casi vi sono stati dei problemi nel-
[taccesso ai tetti o alle terrazze per il comportamento

n;ico BENUSS!, Luca BEMBICH: CARATTERISTICHE S TATUS ED EVOLUZIONE DELLA COLONIA .., 67
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Fig. 7: Adulte in cova su nido costrujto su tetto in
cemento di un capannone nell'area industriale def
porto df Trieste (Foto E. Benussi).

8l 7: Odrasel galeb med valjenjem v gnezdu na ce-
mentni strehi hangarja v industrijski coni frzaskega
pristanisca (Foto E. Benussi).

assai aggressivo di alcune coppie. £ ipotizzabile, anche

se per ora esclusa dagli esami dj laboratorio (P. Zucca,

com. pers.), fa possibilita che le deiezioni siano vettor

di batteri patogeni per Muomo, fatto peraltro gid veri-

ficato nel caso delle popolazioni di piccione domestico

presenti in citta.
Per i prossimi anni, viste e dimensioni raggiunte dal-

{a popelazione, appare opportune seguire degli orien-

tarnenti gestionali che comprendano:

® monitoraggio costante della popolazione soprattutto
nel periodo riproduttivo con localizzazione dei siti
riproduttivi @ censimento dei giovani involat.

o inanellamento del numero piti alto possibile di pulli
per individuare le direttrici di spostamento e quan-
tificare la proporzione di adulti che torna in cittd per
nidificare.

o definizione delle principali zone di alimentazione
tramite l'utilizzo delia radio-telemetria come pro-
posto da Mcleery & Sibly (1980} e marcamento
degli adulti con coloranti non tossici come desaritto
e sperimentato da Cavanagh et al. {1992},

® ulteriore studio delle patologie dela specie e della
foro diffusione all’uomo o ad altre specie animali di
interesse naturalistco ed economico.

e jstituzione di un centro di recupero dove curare ed
allevare i pulli recuperati caduti dati tetti (circa 40 nel
1997) fino allo svezzamento ed al raggiungimento di
un piemaggio adatto al volo.
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Fig. 8: Pullus inanellato con due anelli forniti dall'istituta Nazionale per la Fauna Selvatica (Foto E. Benussi).
S1. 8: Galebji mladic z obrockoma italijanskega Nacionalnega favnisticnega instituta (Foto E. Benussi).

ZNAC%LNOST!, STATUS IN RAZVO] MESTNE KOLONIE RUMENONOGEGA GALEBA
(Larus cachinnans michahellis) V TRSTU

Enrico BENUSSE, Ltuca BEMBICH

Favnisticni observatorij Furlanije-uliske krajine, 1T-34138 Trst, ul. A. Crego 35
POVZETEK

Rumenonogi galeb (Larus cachinnans michahellis) se na obmocju Trsta razmnoZuje od leta 1987 (Benussi &
Dolce, 1990). Stevito parov se je postopoma vecalo s povprecnim letnim prirastkom od 46,6% med 1988 in 1992
ter 31,3% med 1992 in 1997, 1997 je bilo popisanih 186 gnezd s skupno okolf 2100 do 220 parav.

Stalni prirastek, zabeleZen v Trstu, sodi v splosno steviléno rast razlicnih vist galebov (Lacidae), registrirano na
celotnem vzhodnem palearkticnem obmodiju (Cramp & Simmaons, 1983); ta vrsta pa se je razsirila posebej v
mediteranskem bazenu: v severnem jadranu so zabelezifi stalne prirastke na primer v dolinah Comacchio (Raverina)
(P. Bricchetti), v dofini Cavanata (Gradeska laguna) (Utmar, v tisku) in na stevilnih istrskih in severnodalmatinskih
atokih (Hrvaska) (Benussi & Brichetti, 1994).

Ceprav Trst ni edini primer gnezdenja te vrste na hisnih strehah, je Zaska populacija zaradi svoje stevilcnosts
edinstveni primer v ftaliji in jo lahko primerjamo samo $e z drugiini mesti v severni Fvropi, predvsem na britanskern
otociu (Cramyp, 1971).
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V Tty (severna ftalija) so prvo gnezdo rumenonogega galeba na strehi zabeleZili 1987 Stevilo gnezditvenih
parov je'v zadnjib desetih letih nenehno naradcalo i leta 1997 doseglo 186 parov.
U Raziskava je zajela podatke o gnezdiscih, stresni kritini, razdalji od morja do najbliziega gnezda, stevilu jajc,
“mladicey, razmerju izvaljenih, prezivelif in operjenih galebov. Populacijo na urbanem obmodcju Jahko opredelimo
kot nestalno kolonijo, medtem ko je prava kolonifa nasefjena na obmocju industrijske cone, kjer se gnezda (14-15 v
zadnjih dveh letih) drzifo zelo blizu drug drugega, uspesnost vzreje pa fe obcutno nizja,
Na obmodju mesta imajo galebi najraje ravne strehe, pokrite s prodniki in travo, za gnezdenije pa si najpogosteje
izberejo dimnike, s stresniki prekrite sirehe, Zlebove in celo vecje cvedicne lonce. Ko se stevilo in gostota
gnezditvenih parov povecujeta, se kraj njihove naselitve verjetno spreminja.

Kljucne besede: Larus cachinnans, gnezditvena biologija, Trst, urbana populacija.
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ORNITOGEOGRAFIJA JUGOZAHODNE SLOVENIJE

Davorin TOME

Institui za biologijo, $1-1000 Ljubljana, Veéna pot 111, e-mail: davorin tome@uni-l].s

IZVLECEK

Z analizo razsisjenasti indikatorskifi gnezdilcev Slovenife sta doloceni primorska (P} in submediteranska (S)
ornftogeogralska regija ter dolocene znacilne wiste ptic. To so: puicavec (Monticola solitarius-5), tas¢icna (Sylvia
cantiflans-S,P) in Zametna penica (melanacephala-S,P), brskinka (Cisticola juncidis-5,P), svilnica (Cettia cetti-S,P),
rfava cipa (Anthus campestris-P) in kratkoperati vrinik (Hippolais polygiotta-P). Veliko znacilnify primorskih vrst je
ogroZenih, deloma zalo, ker je tu rob njihovega areala, deloma pa je ocenjena stopnja ogroZenosti verjetno tudi
posledica majhnega Stevila raziskav. Na severu se meje primorske ornitogeografske regije dobro prekrivajo z mejami
primorske biogeografske regife, dofocenimi z drugimi indikatorskimi organizmi, na jugovzhodu pa so razlike vefike.

Kljutne besede: ptice, omitogeografija, jugozahodna Slovenija

UVOoD

Biogeografija je podro¢je biologije, ki preucuje geo-
grafsko porazdelitev rastlinskih in Zivalskih vrst ter vigjih
sistematskih enot na Zemlji (Tarman, 1992). Objekt bio-
geografskih raziskav so lahko vsa Ziva bitja ali pa le
indikatorski organizmi. Kadar vzamema za indikatorske
organizme ptice, so to ornitogeografske raziskave.

Ptice v splodnem niso najprimernej$a #ivalska sku-
pina za dolocanje oZjih biopeografskih obmodi; (neka-
teri jih imenujejo tudi biomi). Zaradi velike mobilnosti
in izrazitega nihanja velikosti populacij se meje njihove
raziirjenosti spreminjajo iz leta v leto. Dejavnika, ki do-
datne zabriseta ostrino meja regii, ki jih iscemo, sta
majhnost obmogdja raziskave in nenatancno belezenje
podatkov. Oboje pa je aktualno ori orpitoleskih raz-
iskavah v Sloveniji.

V Sloveniji obstaja nekaj del z objavijeno delitvijo
ozemlja na biogeografske regije. Avtorji {Wraber v
Martincic & Sudnik, 1984; Matvejev, 1991; Carnelutti v:
Mrsic¢, 1997; Mrdi¢, 1997) so pri tem kot indikatorje
uporabili razli¢na ziva bitja. Namen prispevka je ugo-
toviti, ali je mozno s pticami kot indikaterji dolocit bio-
geografske meje primorske regije, in ¢e je mogoce,
katere s znacilne viste primorskih gnezdiicey, ter kako
se dobljene meje pokrivajo z mejami, dobljenimi z dru-
gimi parcialnimi biogeografskimi raziskavami.
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METODE DELA

V Sloveniji je podatkov s kenkretnimi lokaciiami opa-
zenih vrst ptic malo. Zato sem okvime ornitogeografske
regije dolo¢al v UTM mirezi 10x10 km, s pomodjo razdir-
jenasti izhranih indikatorskih gnezdilcay (Geister, 1995).
Pri tem je bilo za dolocitev regije merodajno Stevilo
indikatorskih vrst v posameznem kvadratu. lzjemoma je
hil posamezen kvadrat dolofen kot pripadni ¢lan regije
tudi z nizjo vrednostjo od mejne, ¢e je niegova povriina
zaradi drzavne ali geografske meje ali morja manjsa od
100 km?. Natan¢ne meje regij sem dolocil z obstojecimi
geagrafskimi mejami mezo- in mikroregij (Orozen - Ada-
mic et af., 1996}, ki preckajo UTM kvadrate.

Indikatorske vrste za izbor Sirse primorske regije
{dalje v tekstu primorska ornitoregija), so bile toplo-
liubne vrste, ki gnezdijo wdi pri nas. To so vse ptice, ki
s v Evropi razéirjene v Sredozemlju in njegovem za-
fedju (J Francija, Batkan ..}, izjemoma celo do Baltskega
ali Severnega morja, Ce vrsta sega tako visoko le v
ozkem pasu. Indikatorske viste za izbor ozje primorske
regije {dalje v tekstu submediteranska ornitoregija} so
bile tiste, ki so v Evropi pretezno sredozemsko razsirjene
in tudi vrste, ki so razen v Sredozemlju raziirjene Se v
Alpah infali v okolici Crnega morja. Evropske razsir-
jenost vrst sem povzel po Evropskem atlasu gnezdilcev
{Hagemeiier & Blair, 1997).
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Tab. 1: Indikatorske vrste za dolocitev submediteranske in primorske ornitogeografske regije. SLO-stevilo OAS
kvadratov, ki jil vrsta zaseda v Sloveniji; P - stevilo OAS kvadratov, ki jih vrsta zaseda v primerski regiji; % - delei
zasedenih primorskih kvadratov od vseh v Sloveniji; RS - stalus vrste v rdecem seznmamu (EX - izumrla, E? - verjetno
izumrla, E - mocno ogroZena, V - ogrozena, R - potencialno ogrozena, PP - premalo poznana vrsta); | - vrsta
gnezdi izkljucno v: 11 - submediteranskem delu, 12 - primorskem delu, 13 - obmorskem delu.

Tab. 1: Indicatory species for the determination of submedilerranean and Primorska ornithogeographical regions.
SLO = No. of OAS squares occupied by species in Slovenia; P = No. of OAS squares occupied by species in
Primorska region; % = share of occupied Primorska squares among all the squares in Slovenia; RS = status of
species in the national Red List (EX - extinct, E? - probably extinct, £ - very endangered, V ~ endangered, R -
potentially endangered, PP - insufficiently known species); | - species breeding exclusively in: 11 - sub-
mediterranean part, 12 - Primorska part, 13 - littoral part.

SUBMEDITERANSKE SUBMEDITERRANEAN

species vIsta SLO | P Yo RS i
Apus melba planinski hudournik 13 6 55
Melanocorypha calandra lazki skrjanec 1 ] 100 | E? 1
Calandrella brachydactyla kratkoprsti 8krianec 3 3 100 | EX I
Pryonoprogne rupestris skalna lastovka 17 0 0

Hirundo daurica rdeca lastovka 2 2 100 | R i
Oenanthe hispanica sredozemski kupcar 1 ] 100 | E7 i
Monticola solitarius puscavec 7 6 86 IR
Hippolais pallida biedi vrinik 1 i 100 i1
Sylvia cantillans tas¢icna penica 8 8 100 | R i2
Sylvia melanocephala zametna penica 9 9 100 | R 11
Sylvia hortensis svetlooka penica 3 3 100 | PP 12
Parus fugubris zalobna sinica 1 1 100 | PP i1
Fasser d. italiae atijanski vrabec 25 9 36

Emberiza melanocephala crnoglavi strnad 5 5 100 | E? 1
PRIMORSKE PRIMORSKA REGION

species vrsta SLO | P Yo RS i
Circaetus gallicus kacar 13 5 38 £

Falco naumanni juzna postovka 12 0 0 E
Alectoris graeca kotorna 20 6 30 E

Otus scops veliki skovik 36 17 47 E
Merops apiaster cebelar g 1 11 £

Anthus campestris rjava cipa 15 12 50 E
Monticola saxatilis slegur 23 6 26 vV

Cettia cetti svilnica 9 9 100 | E i2
Cisticola juncidis brikinka 10 9 90 £
Acrocephalus melanopogon tamariskovka ) 2 33 E
Hippolais polyglotta kratkoperuti vrinik 26 |19 |73

Lanius senator rjavoglavi srakoper 9 0 0 E?
Emberiza cirlus plotni strnad 40 19 47

Emberiza cia skalni strad 62 19 31

IZLOCENE FLIMINATED AS INDICATORS

species vrsia SLO | P Yo RS {
Larus cachinnans rumenonogi galeh 5 S 100 | R 3
Charadrius alexandrinus belodeli dezevnik 5 5 100 | E 3

* OAS = Ornitoloski atlas Slovenije (Ornitological Atlas of Slovenia)
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SL 1: Stevile toploljubnih vrst gnezdilcev v OAS kva-
dratih.

Fig. 1: Number of thermophilous breeding species in
OAS squares.

Kot izkljuéno primorske so bile izbrane vrste, ki
gnezdijo v Sloveniji izklju¢no samo v izbrani regiji, kot
vodilne pa vse vrste, ki imajo v Sloveniji po oceni vsaj
20 gnezdedth parov, gnezdijo vsaj na trefjini povisine
raziskovane regije, zunaj nje pa so razdirjene z najved
cetrtina vseh kvadratov svoje razéienosti. Za znaciine
veste so bile izbrane vse, ki so izkljueni gnezdilci in
imajo v Stovenifi vsaj 20 gnezdecih parov, kakor tudi vsi
vodilni gnezdilci. izjema sta rumenonogi galeb (Larus
cachinnans) in beloceli dezevnik (Charadrius alexan-
drings - glej diskusijo!). Tako vrste, ki so pri nas ze
izumrle ali imajo le nekaj gnezdedih parov, ne stejem
za znacilne gnezdilce, ¢eprav Zivijo (ali so} izkljucno v
izbrani regiji. Po drugi strani je znacilna vrsta lahko
izjermoma razdiriena tudi izven izbrane regije.

REZULTAT!

Za dolodanje submediterarske ormitoregije sem
izbral 14 indikatorskih vrst gnezdilcev (tab. 1), Z re-
zultati njihove raz&irjenosti v Sloveniji serm dolocil 12
kvadratov s submediteranskim znac¢ajem. Mejna vred-
nast za izbor so bile 4 indikatorske vrste pa kvadrat (sh.
1). Od naravnogeografskih mikroregij so v obmocgje
vikljuteni Koprsko primorje, Podgorski kras, vecina
Krasa in severni del Podgrajskega podoljia (s 3). 1z-
Kjuenih submediteranskih vrst je 10 (tab. 1), vodilnih pa
pet: puscavec (Monticola saxatilis), tas¢i¢na (Svivia can-
tillans) in Zametna penica (S. melanocephala), svilnica

{Cettia ceits) ter brskinka (Cisticofa juncidis).
’ Za dolocanje primorske ornitoregije sem poleg ze
omenjenih 14 izbral se dodatnih 14 vrst (skupaj 28; tab.
1). Z analizo njihove razsirjenosti sem dolocil 22 UTM
kvadratov. Mejna vrednost za izbor je bilo 6 indika-
torskih vrst v kvadratu (sl. 2). Primorski ornitoregiji pri-
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SI. 2: Stevilo sredozemskih vrst gnezdifcev v OAS kva-
dratih.

Fig. 2: Number of Mediterranean brecding species in
OAS squares.

padajo vse primorske makroregije razen juZnega dela
Podgrajskega podolja in Slavnisko pogotje {slovenski del
Cicarije). Od prehodnih regij lahko k primorski omi-
toregiji Stejemo se spodajo Sotko dolino s Kambregkim
tpredalpsko - primorskt svet), Brkinov {dinarsko-pri-
morski svet) pa ae. Tako je na J in Z abmodie omejeno z
drzavno mejo, na V in S pa poteka meja po Z pobodju
Stavnika, mimo Brkinov, prek Veemigice in po Z
pobocjih Nanosa, Trnovskega gozda in Banjécic (sl. 3},
lzklju¢nih primorskih gnezdilcev je 13 (tab. 1}, vodilnih
pa 6 tas¢iena, Zametna penica, rjava cipa (Anthus cam-
pestris), svilnica, brékinka in kratkoperuti vrinik (Hippo-
lais polyglotta).

Od 219 gnezdilcev Stovenije (Geister, 1995} jih 162
(74%) gnezdi v primarski omitoregiii, od tega trinajst
vist (6% izkljueno sama v tej regiii. Nadaljnjih pet wyst
(2%} ima na Primorskem najvecdji del svojega areala
raziirjenosti (ve¢ kot 50% zasedenih kvadratov; tab. 1)
in s tem verjetno tudi vecinski del svoje populacije.
Veliki skovik (Otus scops), vani strnad (Emberiza hor-
tulana) in plomni strnad (Emberiza cirlus} imajo na
Primorskem med 40 in 50% kvadratov svoje celotne
slovenske razgirjenosti. Tudi zanje ocenjujem, da imajo
na tem obimoéju vecinski del populacije. Med skupaj 17
izkijucnih in vodiinih submediteranskih in primorskih
gnezdifcev je 15 (88%) navedenih v ent izmed kategori]
Rdecega seznama (Bracko et al,, 1994): ena kot izumrla,
3 verjetng izumrle, 4 modno ogrozene, 5 potenciaino
ogrozenih, 2 pa sta v rubriki premalo znanih vrst.

DISKUSIA
Rumenonogi galeb (Larus cachinnans) in beloceli de-

zevnik (Charadrius alexandrinus} v Sloveniji gnezdita iz-
kljucno na Primorskem (Geister, 1995). Vrsti vendarle
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nista bili izhrani kot indikatorski. Njuna gnezditvena
razsirjenost je predvsem v neposredni zvezi z morsko
obalo in ne toliko s tipom kiime. Tako sta znadilna
gnezdilca obmorskib habitatov, ne pa tudi primorske ali
submediteranske regije.

Nasproten primer so juzna postovka (Falco nau-
manni), skalna lastovka (Ptyonoprogne rupestris) in rja-
voglavi srakeper (Lanius senator). Kot indikatorske sem
jih izbral, ker so v Evropi razgirjene v toplem klimat-
skem pasu. Kijub temu v primaorski ornitoregifi zapisov o
njthovi gnezditvi ni. Vpliv ¢loveka, kot glavnega de-
javnika za takino stanje, je izkljucen, saj tudi stari za-
piski s Primorske te vrste omenjajo zgol] kot prefetnike
in le izjemoma kot gnezdilce (Geister. 1995). juZne
postovke in skalne lastovke ni na seznamu gnezdilcev
tudi v prekmejnih krajih (Benussi, 1983; Perco & Utmar,
1987; Rucner, 1998). Razlogi za to s¢ verjetno v po-
manjkanju primernega mikroreliefa, neustreznih soci-
alnih dejavnikib (oblika naselja, tip kulturne krafine ..
ipd., ki imajo poleg klime velik pormen ori raz$irjenost
vist v okolju. Rjavoglavi srakoper je po drugi strani v
istri dokaj pogost (Rucner, 1998), zato ga vsaj kot ob-
casnega gnezdiica fahko pricakujemo twdi pri nas. Zakaj
ni reden gnezdilec ostaja skrivnost, ki narekuje loéeno
raziskavo.

Od 9 evropskily vist, ki jih Rocamora {v: Tucker &
Evans, 1997} navaja kot indikatorske za mediteranska
grmidca in kamnite pusce, jih v Sloveniji, na Krasuy,
ghezdi 5. sredozemski kupéar (Oenanthe hispanica).
puscavec, lasticna, zametna in svetlooka penica (Syfvia
hortensis). Zakaj osrednjo prirorsko regijo potem ime-
nujemo submediteranska in ne kar mediteranska? Do-
volj prepricliiv razlog je, da so velikosti populacij teh
vrst, ki so pri nas na robu svoje razdirjenosti, izrazito
pod vrednostmi, ki bi jibh lahko pri¢akovali v medi-
eranskih obmogjih. Sredozemski kupcar velja za dom-
nevno izumrio wisto, svetlooka penica morda prav tako
{Bracko ef al, 1994). Druge tii imajo po oceni le nekaj
deset gnezd. Z redkirni izjemami so vse tri razsirjene
izkjueno v submediteranski ornitoregiji in so znacilne
vrste e regije. Nekoliko presenetljivo sta znacilni sub-
medfteranski vrsti tudi svilnica in brikinka, ki sta na
zahodu svojega evropskega areala razsireni vse do
Britanskega otocja. Res pa je, da je za vzhodni del
populacije, ki naseljuje tudi Slovenijo, znacilpa sre-
dozemska razsirjenost,

Med 11 izkljuénimi in 3 vodilnimi vrstami v pri-
morski regiji jih ima 6 status znacilne primorske vrste.
Poleg tasticne in zametne penice ter svilnice in brikinke
sta to 3e rjava cipa in kratkoperuti vrtnik. Obe imata v
primorski ornitoregiji po oceni vec kot 90% celotne slo-
venske paopulacije. Razdirfenost puicavea je prevet
lokalna, da bi ga lahko steli za znactine primorska vrsto.

Eden pomembnefiih razlogov 2a visok delez ogro-
zenih vrst med znacilno primerskimi je v oslabljenostt
sredozemskih vplivov, ki v Sloveniji dusegajo severno
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mejo. Take za vedino znacilnih primorskih ptic tu po-
leka skraini rob njihove razsirienosti. OgroZenost je torej
v povezavi z rehom njihove razdirjenosti. Pri vrstah s
takdnim tipom ogrozenosti pa je pred naravavarstveno
intervencijo potrebna natancna analiza stanja in na-
ravovarstvenih perspektiv. Sredstva, viozena v varovanje
vist na robu areala, namred pogosto ne prinesejo Ze-
ljenega ucinka, saj resevanju "naravno” ogrozenih rastlin
in zivali 2z cbicajnimi naravovarstvenimi posegi nismo
kos. Vprasljiva v takinem primeru je tudi upravi¢enost
clovekovega poseganja v naravne spremembe.

Ne povsem zanemarljiv razlog za tako velik delez
ogrozenih vrst je po moji aceni tudi v relativno slabi
raziskanosti, predvsem kraikega obmadcja (0z, majhnem
stevilu objavijenih rezultatov; kraski rob, kot specifi¢en
habitat, je izvzet iz analize). Od 263 (okoli 6% vseb)
favnisti¢nih zapisov s primorskega konca Slovenije v
stevitkah 1-50 ornitoloske revije Acrocephalus se na io
obmocje nanatata le dva (Sere, 1980; Ota, 1989). Od
35 favnisticnih prispevkov v ornitoloski reviji Falco se
na oZje kratko obmocje nanasajo trije (Gjerkes, 1995;
1996; Rubini¢, 1996). Tako je razlog za status (zumrie
ptice pri kratkoprstem 3krjancu (Calandreffa brac-
hydactyvla) 1ahke wdi pomanjkljiva raziskanast terena,
saj je vrsta dokaj pogosta tako na Trzaskem (Benussi,
1983; Perco & Utmar, 1987) kot tudi v Istri {Rucner,
1%98). Podobno velja tudi za svetlooko penico, ¢eprav
je v sosednjih obmocjih manj pogosta kot kratkoprsti
skrjanec (Benussi, 1983; Perco & Utmar, 1987; Rucner,
1998). Ocenjuiem, da je kvadrat z najslabse raziskano
ornitofavno 6/41 (OAS) - prakli¢no v celoti lezi na
Krasu, na njem pa je bila odkrita le ena indikatorska
vrsta submediteranskega obmodja in sest primorskih,

Primorska ornitoregija se dobro prekriva z ugo-
tovljeno razéirjenostio bioma submediteranskih gozdov
(Matvejev, 1991). Do vegjih odmikov prihaja fe v |V
delu regije. Tu submediteranski biom vkljucuje del Piv-
ske kotline, Vremacico, Slavnik in Podgraisko podelje,
obmocia, v katerih je po ornitogeografskih merilih pre-
malo zpacilnih primorskib vrst ptic. Tudi od fitogeo-
grafske razdelitve Slovenije po Wrabru (1969: v Mar-
tindic & Sudnik, 1984} se primorska omitoregija najholf
razlikuje v |V delu. Vecie obmodie, ki ga fitogeografska
delitev vikljucuje, ornitogeogratska pa ne {poleg obmo-
¢ij, omenjenth 2e pri biomih), so Brkini. Do podobnih
ugotovitey pridemo tudi ob primerjavi z  zoogeo-
grafskima delitvama (po Carneluttiju in po Mrsicu, v:
Mrgic, 1997) - najvecje razlike so v }V delu primorske
regije.

Se vecije razlike so pri mejah submediteranske regije.
Po fitogeografskih raziskavah je submediteran v Slo- .
veniji raziirjen le tockovne {Matvejev, 1991} Favni- -
sti¢ne raziskave z nevretencarii kot indikatorji ga uve- -
icajo izkljucno v Koprsko primerje (Mrtic, 1997). Ormi-
togeografska delitev uvrica k submediteranskemu delu -
Slovenije tudi pretezni del nizkega krasa (sh. 3},
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S1. 3: Predlagane meje primorske (A+B} in submediteranske (B} ornitogeografske regije.
Fig. 3: Suggested borders of the Primorska (A+B) and submedilerranean (B) ornithogeographical regions.

ORNITHOGEOGRAPHY OF SOUTH-WESTERN SLOVENIA

Davorin TOME
Institute of Biolagy. SI-100G Ljubljana, Vecna pot 111

SUMMARY

The ornithogeographical horder of the Primorska region runs to the west of Slavaik, along the NW part of 8rkini,
at the foot of Vremscica and across the slopes of Nanos, Trnovski gozd and Banjécice. The dealt with area can be
separated into central (submediterranean) and a wider Primorska ormithogeographical regions. The central region is
limited to the flysch part of SW Slovenia and to the greater part of the lowfand karst (karst m.'crageographicaf
region).

The species most typical of the submediterranean region are the Blue Rock Thrush, Subalpine Warbier, Sardmran
‘arbler, Fan-taifed Warbler and Cetti's Warhler. Characteristic of the Primorska ;cgron are, apart from the' abwe
- stated species, the Tawny Pipit and Melodious Warbler.

- The ornithalogical research carried out in the Primorska part of Slovenia has b@en for vears “under a stmnf’
-influence of the attractiveness of the three most interesting avifaunistic regions - apart from Both wetlands, Secovlje
“salina and Skocjan inlet, also of the so-called Kraski rob. Very little, however, -js known about the state and
“distribution of birds characteristic of dry karst meadows. The reason for this fiés in their natdral rareness {extreme
_ edge of their range) and partially in the fact that the area has been insufficiently researched and that very few articles
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have been published about it to date. In future, some quantitative ornithofaunistic surveys of predominantly karst
regions will thus have to be carried out in the ornithological squares 39, 40/7, 40-42/6 and 41/5.

The borders of the Primorska biogeographical region, assessed with various indicatory organisms, are well
consistent with each other in the north. However, in order to determine the SE part of the Primorska border (south of
Nanos to the Croatian border), some further investigations will still have to be made. The key differences appear in
the regions of Pivka basin, Vremicica, Brkini, Podgrajsko podolie and Slavnik, which according to the arni-
thogeographical research do not belong to the Primorska region.

Key words: birds, ornithogeography, SW Slovenia
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PTICE DOLINE DRAGONIJE - DESET LET KASNEJE

Andrej SOVINC
S1-1000 Ljubljana, Jamova 50

IZVLECEK

V dolini reke Dragonje v submediteranskem deiu Slovenije je bila opravijena primerjalna analiza cenzusa pticjih
vest v gnezditvenem obdobju. Piice so bile v letih 1996 in 1997 popisane po enaki metodi (point counts) in vzdolz
iste opazovalne poti kot leta 1986. Primerjane so vrednosti stopnfe dominance in povprecnega stevila osebkov vrste
na posamezno $tevno mesto v povezavi s subfektivno acenjenimi spremembami v obsegu tirih glavnih habitatov.

Ugotavijeno je bilo, da skupno Stevilo registriranih vist ostaja enake (48 vrst) in da med vrstami, ki v novejsen
popisu niso bile ugotovijene, ni nobene, ki bi bila pred desetimi leti posebej stevilna. Med novo registriranimi
vrstami pa sta dve (Zametna penica in veliki strnad) subdaominantni.

QOpazen je stabilen ali celo pozitiven trend pii vecini vrst kulturne keajine, gozdno-grmovnih povisin in nasely,
kar kaze, da Je krajinska podoba krajine v dolini Dragonje $e dokaj usklajena z naravnim stanjem.

Klju¢ne besede: ornitofavna, cenzus, gnezditveno obdobje, dolina Dragonje

uvoD

Ceprav je stoletno &lovekovo bivanje v dolini reke
Dragonje pustilo sledi, je krajinska podoha te doline e
dokaj podobna naravnemu stanju.

Po drugi svetovni vojni so fjudje zapuscali dolino,
spomine na nekdanjo razdroblieno kultwrno krajino in
ropot mlinskih koles pa je prerasio grmovije in drevje.
Sledil je val na¢rtov za intenziviranje kmetijske proiz-
voadnje. Velike vodne akumulacije za namakanje in
hkratna regulacija vodnega rezima naj bi zamenjale {lis-
ne stene, prodis¢a in stapove na Dragonji. Intenzivno
kmetijstvo pa ni edina groznja tej nadi najvedii reki na
flisu.

Vse daljsa asfaltna prevleka je nekdanjo skoraj kelo-
vozno pot po dolini priblizala ljudem, wdi takim, ki se
bozanstvu reke ne znajo prikioniti. Ob reki ostajajo kupi
adpadkoy in sledi kolesnic sodobnih terenskih vozil.
Pricakovati je razvoj t.i. "safari” turizma, ki bo skalit mir
v dolini. Na vse to mora biti strokovna naravovarstvena
sluzba pripravljena.

Analiza sprememb pticjega sveta ob Dragonji v zad-
njih desetih letih bo naravovarstvenikom v pomod v nji-
hovih naporih za ohranitev reke in doline. Zato - pred-
vsem pa zaradi ob¢udovanja reke in njenega sveta - je

81

bil opravijen popis ptic ob Dragonji. Favnisti¢ni popisi
iz let 1996 in 1997 so bili primerjani s tstini, ki jih je
leta 1286 opravil Janez Gregori s sodelavci iz Privodo-
stovnega muzeja Slovenije (Gregori, 1987).

(Namen naloge je bif ovrednotiti avifavno deline Dra-
gonje in morebitne spremembe, ki so se pokazale v ¢asu
zadnjih desetih let.

OPIS OBMOCA

Dolina reke Dragonje lezi na skrajnem jugozahod-
nem defu Slovenije. Povodje Dragonje se razteza na
ckoli 100 km2. Daoline ckoli 30 kifometrov dolge reke,
ki se preliva prek flisne podiage, omejuje do 450 metrov
visoko gricevje. Poraslo je predvsem z zdruzbo Ostryo-
Quercetum pubescentis in s fragmenti Carpinetum
orientalis creaticum (Globevnik & Sovinc, v tisku). Pod-
nebje je submediteransko z letnim povprecjem padavin
med 700 in 1400 mm in povprecno letno temperaturo
12°C.

V dolini se njive, travniki, vinogradi in nasadi. Med
parcelami se razraita grmovje in drevje, nekaj je tudi
trstike in trsti¢ja. Naselja so predvsem na slemenih, v
dolini je le nekaj hiz in vas Dragonja. Znatilnost po-
vodja v preteklih desetletjih je bila intenzivno zarasca-
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Si. 1: Delez posameznih habitatov ob raziskovaini poti leta 1986 (Gregori,
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E3 zara%eno/ overgrown
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BX urbano/ urban area

1987; levi stolpec) in 1996 - 1997

{desni stolpec). Peti stolpec prikazuje povprecne vrednosti za celotno traso za obe opazovalni obdobji.
Fig. 1: Share of separafe habitats along the research path in 1986 (Gregori, 1987; left column) and in 1996-1997
(right column). The fifth column indicates average values for the entire area during both surveys.

nje povrsin zaradi opui¢anja rabe in izselievanja (Glo-
bevnik & Sovine, v tisku).

METODA DELA

Plice sem popisoval v letih 1996 in 1997 po metodi
stetja v tocki {point counts). Izbrana trasa popisov v dol-
zini 10,5 km je bila razdeljena na &iri odseke 7 raz-
licnim stevilom stalnih stevnih mest. Stevna mesta semn
vrisal v topografsko karto v merilu 1:5000 in so med
seboj oddaliena okrag 300 metrov; v nasclju je bil radij
popisa v krogu 100 metrov, v zaradcenih predelih do
150 metrov, na odprtem pa do 200 metrov, Snemalini
¢as v vsaki tocki je trajal pet minut. Prvi odsek je med
vasjo Dragonjo in Dovinom, drugi med Dovinom in
Abrami, tretji med Abrami in Zupanc¢i¢i in Cetrti med
Skrlinami in zgornjim tokom Dragonje. Ob raziskovalni
poti je bilo dolocenih 23 stevnih mest (na prvem in
drugem odseku pet, na tretiem Sest in na Cetrtemn
sedern).

Ptice sem dolocal predvsern po petju, popisi so po-
tekali od son¢nega vzhoda do srede dopoldneva.

Dominance sem izracunal po standardni metodi
(Tarman, 1992). lzracunano je bilo tudi povpreéno 3te-
vijo osebkov vrste na posameznem odseku (POV). Pojo-
¢i samec je bil obravnavan kot grezditveni par; $tevilo
gnezdecih parov na povriinsko enoto (ha) sem izradunal
tako, da sem na odseku delil skupno stevilo pojocih
samcev ene vrste s powrdino odseka in nato doblieno
vrednost preratunal na velikost povrdine enega hektarja
(par/ha v sl. 2). Povriino posarmeznega odseka sem dobil
tako, da sem traso odseka pomnozil z dvojno pov-
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prec¢na $irino opazovalnega radija v togki (=2 x 200 m).

Na vsakem $tevnem mestu sem ocenif tudi delez ra-
be tal oziroma odstotek povidinske zastopanosti §tirih
osnovnih habitatov: urbanega {predeli, pozidani s stano-
vanjskimi hisami ali drugimi objekti), zarastenega (sa-
dovnjaki, grmovije ali drevie, v manjsem obsegu trstika
in trstie), vinogradov in odprtega sveta {razlicni travniki
in poljajtab. 1, sh. 1).

Za primerjavo sprememb v obsegu zaraiCenosti ce-
lotnega povodja reke Dragonje so bili uporabljeni rezul-
tati analize digitaliziranih letalskih posnetkov, narejenih
v letth 1971 in 1994 (Glchevnik et af,, 1895).

Rezultate sem primerjal z ugotovitvami Gregorija
(1987}, ki je pred desetimi leti popisal ptice Dragonje po
isti metodi. Pri tem sem vzel indeks POV za mero
relativne abundance vrste. Mero abundance v dolini
sem dobil s sestevanjem vrednosti POV na posameznih
odsekih, ki sem jih delil s Stevilom odsekov. Delezi
razlikk v abundanci in razlike v pojavijanju vrst na raz-
liénih odsekih so kazalci sprememb v abundanci posa-
meznih vrst, Zmanjianje abundance pomenijo odstotki
sprememb, ki so manjsi od 100%, vec kot 100% razlike
pa povedanie,

Siritev vrste po dolini v primerjavi s stanjem pred
desetimi leti je bila utemeljena s povecanim Stevilom
odsekov, v katerih je bila vrsta ugotovljena. Znak ¥+ v
tabeli 2 ponazaria odseke, v katerih se je vista na novo
pojavila v primerjavi z Gregorijevim popisom. Analogno
pomeni " da vrste v tem odseku danes ni ve¢, Ce
sprememb med popisoma ni, je 10 oznaceno kot "0,
medtem ko '/ pomeni, da vrste na tem odseku ni bilo
ne pred desetimi leti ne danes,
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Tab. 1: Ocena deleZa posameznega habitata v letih
1996-1997.
Tab. 1: Assessment of a separate habitat's share in
1996-1997.

1 .odsek|2.0dsek|3.adsek|4 odsek| Skupaj
{%%) (%} (%) (%) %63
Urbano {(Urthan area) { 20,4 6,0 3.7 0.0 2.4
Zarasceno (overgrown)|{ 30,6 46,3 55,5 87.5 { 68,7
Vinogradi (wineyards)| 9,9 9,0 11,7 1,3 6,7
Gelprto {open area} 39,1 38,7 31,1 11,2 | 22,2
REZULTATI

Popisi so bili opravijeni 15.5.1n 16.6.19%6 in 6.5. in
29.5.1997. Skupne je bilo opraviienih 78 popisov, v
katerih je bilo odkritih 48 vrst ptic {sl. 2).

{zmed 48 registriranih vrst jih je 12 yvri¢enih v aktu-
alni Rdeci seznam ogroZenih ptic gnezdilk Slovenije
{Bracko et al., 1994}, Med moc¢no ogroZzenimi vistami so
svilnica fCettia cettifmed izrazito lokalnimi gnezditkami
z majhno ali nazadujoco celotno populacijo), hribski
skrjanec (Lueflula arborealimed nekod regionalno raz-
irjenimi vrstami, v teku zadniih 10 - 20 let pa mocno
nazadujoCimi, tako da jim v nekaterih regijah grozi
izginotje} in smrdokavra (Upupa epopsiimed izrazito lo-
kalnimi gnezditkami z majhno ali nazadujoce celotno
populacijo).

Najve vist je v kategoriji ogroZzenih vrst. Med tistimi,
ki so bile v preteklosti pri nas splodno razsirjene, sedaj pa
populacija zaskrbliujoce nazaduje in prostorsko izginja,
so bife opazene zelena zolna (Picus viridis), divja grlica
(Streptopefia turtur), siva penica (Syfvia communis), ve-
liki strnad (Mifiaria calandia), vijeglavka fynx torquilla),
skobec (Accipiter nisus) in kragui} (Ac. gentilis).

Med potencialne ogroZenimi vrstami sta Zameina
penica (Sylvia melanocephalaf{vista, ki zaradi omejenih
naravnih danosti v Sloveniji gnezdi na enem ali vec po-
sameznih izpostavljenih gnezdii¢ih ali gnezdi na rebu
svojega areala) in rjavi srakoper {Lanius colluriojki ga
ogroza predvsem uni¢enje habitata, sicer pa je v Slo-
veniji splogno raziirjena vrsta z zadovoljivim Stevilnim
stanfern).

DISKUSIHA

Skupno tevilo ugotovijenih vrst v mojem popisu je
enako Gregorijevemu {1987), vendar se vrstna zasto-
panost nekoliko razlikuje. Leta 1986 so bile popisane
naslednje vrste, ki jih popis med letoma 1996-1927 ni
2ajel: mala bobnarica (Ixobrychus minutus), vodomec
{(Alcedo atthis), drevesna cipa (Anthus trivialis), sraka
{Pica picaj, kavka (Corvus monedula), prosnik (Saxicola
lorquata), moévirska sinica (Parus palustris), kratkoprsti
plezaleek (Certhia brachydactyla), podhujka (Caprimul-
gus europaeus) in striek (Troglodytes troglodytes). Na-
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$tete vrste, z izjemo zadnjih dveh, so bile v Grego-
rijevern popisu uvrsCene med recedentne vrste, pod-
hujka in strZek pa sta hila zaznana le naklju¢ne, zunaj
itevnega mesta.

V novejsem popist pa je deset vrst, ki jih v pred-
hodnem ni: skobec, turtka grlica, smrdokavra, carar
(Turdus viscivorus}, ?ametna penica, Skorec (Sturnus
vulgaris), veliki strnad in tri vrste, ki so bile registrirane
le na komunalni deponiji ali ik nad njo, ki jo leta 1986
se ni bilo (rumenonogi galeb (Larus cachinnans), re¢ni
galeb (L. ridibundus) in siva vrana (Corvus cornix).

Primerjava ne kaZe, da bi v obdobju zadnjih desetih
let iz doline Dragonje izginila katera izmed vrst s
stevilno populacijo. Vse vrste, ki jih v mojem popisu ni,
sg pa navedene i Gregoriju (1987), so bile v tistem
ohdobju recedentne ali te nakljucéno opazene, Obratno
pa sta dve izmed desetih novih vrst v zadnjem éasu po-
stale celo subdominantne na posameznih odsekih. To
sta Zametna penica in veliki strnad. Prva, tezko prepo-
znavna vrsta, je navezana na zaraséene povidine, veliki
strnad pa je prebivalec mozai¢ne kultume krajine. Nje-
gov prihod v doline Dragonje je lahko povezan s spre-
membami v lokalni zemljiski strukturi ali z velikimi po-
pulacijskimi nihanji, ki so opazena tudi drugje po Slo-
veniji (npr. na Ljubljanskem barju, op. pisca).

Stopnja dominaninosti vrst, ki so bile leta 1986 vsaj
na enern odseku dominantne ali subdominantne, je se-
daj pri vecini vrst in na vecini odsekov upadia,

Na to je v veliki meri vplivala prerazporeditev aseb-
kov posameznih vrst. Pri ves vrstah se je pokazalo, da
sedaj naseljujejo tudi tiste odseke, Kjer jily pred desetimi
leti ni bilo ali pa so bile zelo redke. Taksne vrste so npr.
siva penica, divia griica, lis¢ek (Carduelis carduelis),
plavcek (Parus caeruleys), dolgarepka (Aegithalus cau-
datus), vrbja listnica (Phylloscopus collybytta), hribski
skrianec, zelenec (Chioris chloris), skalni strnad (Embe-
riza cia) in tasc¢ica (Frithacus rubecuia). Sem je treba
uvrstiti tudi vse vrste, ki pred desetimi leti e nisa bile na
nobenem odseku vsaj subdominantne. ‘

Pri Gregoriju {1987} je bilo subdominantnih ali do-
minantnih vrst {(vsaj na enem odseku ob celotni opa-
zovalni poti) 24, sedaj jih je 25. Siva penica, liscek,
vijeglavka, rjavi srakoper, dolgorepka in tas¢ica trenutno
nise ved na nobenem adseku subdeminantne ali domi-
nantne, na hovo pa so to postate kmecka lastovka (Hi-
rundo rustica), poliski vrabec (Passer montanus), kuka-
vica (Cucutus canorus), veliki strnad, veliki detel (Den-
drocapos mafor), zametna penica in kanja (Buteo bu-
teo). Veliki strnad se je kot subdominantna vrsta na no-
vo pojavil kar na treh odsekih, poljski vrabec pa je na
enem subdominantna, na drugem pa celo dominantna
vista. ' c _ -

Razlike med popisi (npr. vremenske razmere ob po-
pisu) so pri cenzusu ptic vedno opazne. Temu lahko pri-
pisemo ugotovitev, da se niti pri eni vrsti tevilo osebkov
posamezne vrste ni zmanjialo {tab. 2). Spremembe v
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Sk 2: Primerjava stopnje dominantnosti DOM (%) in indeksa POV vrst po posameznih odsekit (1, 2, 3 in 4 so
oznake odsekov poti). Zadnji trije stolpci kazejo $e skupno stevilo pojocih samcev oz, parov na povrsinsko enota

(ha) in skupne vrednosti DOM in POV za celotna traso.

Fig. 2: Comparison between degrees of daminance DOM (%) and POV (%) indexes as per separaie sections
(numbers 1, 2, 3, and 4 denoting sections of the so-called research path). The last three cofumns also indicate lotal
number of singing males (pairs) per area unit (ha) and joint DOM and POV values for the entire area.

zasedenosti posameznih odsekov lahko pojasnimo tudi
s spremembami v habitatih. Siritev svilnice iz prvega v
drugt odsek pa je morda tudi posiedica cbnove popu-
facije, ki jo je huda zima tik pred popisom leta 1986
razredcila {(Sovine, 1994).

Na podlagi zbranih podatkoy lahke sledimo tudi
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giritvi drugih vest vzdol# raziskovalne poti po dolini.
Razveseljujoca je ugotovitev, da nobena izmed vrst ni
hila registrirana na manjsem &tevilu odsekov ob poti kot
pred desetimi lfeti. Siva penica, pred deseilejem regi-
strirana le na enem odseku, danes gnezdi ob vsej poti.
Hribiski gkrianec se je iz enega raz§irii na vse §tirl odseke
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ob poti, v dveh novih odsekih pa so bili opazeni kobilar
(Oriolus oriofus), plavéek, dolgorepka, divia griica,
liscek, skalni strnad, vrbja listnica in zelenec.

Izhodiste za nadaljnjo razpravo o vzrokih sprememb
dteviinosti in zastopanosti vist je v pregledu sprememb
habitatov ob opazovalni poti (1. 1, tab. 2. Na prvib treh
odsekih se je v zadnjih desetih letih povecal delez
urbanih povriin {na drugem odseku je bil ta delez leta
1986 celo 0%), Dragonja pad Skidinami pa je %e do
danes ostala neposeljena. Seveda veljajo ti podatki le za
do 200- metrski pas ob raziskovalni poti, ki je hkrati tudi
edina prometnica v delini. Razumljivo je, da leZi ve¢ina
stanovaniskih in drugih objektov tik ob poti, medtem ko
je slika za celotno povodie nekoliko drugacna. Po-
vecCanje urbanin povréin na prvem odseku ob poti je
vedje tudi zaradi komunalne deponije, ki je leta 1986 se
ni bilo.

vrsia / species A B |[C1]C2,C3|C4
Luscinia megarhynchos | 0 141308 0 | 0 | 0 | O
Turdus merufa O |+1251 0§ 0 1 0} O
Serinus serinus O |+118} © 0 0
Sylvia atricapilla g0 l+168;] 0 | D100
Parus major D (#1411 0 | O 1 00
Oriolus oriclus +2{+187| 0} O | + | +
Passer montanus w1300l 0 b+ | S Y
Phasianus colchicus O+l oj ol |/
Sylvia communis +3 142421 0§+ { + { +
Hippolais pollyglotta O {+2381 0] 0C {00
Cettia cetti +1 {4266} O | + 1 /| /
Emberiza cirlus 47 42568 0 | 0§ G | +
Streptopelia turtur 210208 0 | + + |/
Carduelis carduelis 2047251 0 { + | + | /
Fringilla coelebs +1 {43501 + t D) O | O
Parus caeruleus +2 |+327F + | O} O} +
Jyax torguilia +1 {+140 o {+ 1/
Lanius colfurio {211+ | 01 0%/
Aegithalus caudatus 3 42 §+243| + | O } O | +
Phylloscopus collybita {1 +2 4160 + { + 1 0 [ O
Lulfulla arborea +3 1+6501 + + 01+
Chioris chioris 210000 + { + 1 Q| /
Emberiza cia +2 | +89 | / + + {0
Erithacus rubecuia +1|+2200 /| / t« 1O
Syfvia melanocephala | +4 NN
Miliaria ralandra +4 + |+t + |+

Tab. 2: Primerjava pojavijanja pogostejsih vist na posa-
meznih odsekih med letom 1986 (Gregori, 1987) in
1996-1997. Prvi stolpec (A) prikazuje stevilo odsekov,
kjer dolocena vrsta gnezdi (glede na stanje pred dese-
timi leti). Drugi stolpec (B) prikazuje odstotek skupnega
povecanja indeksa POV, radhnji stirje stolpci (Cy, Co, €3
in Cy) pa opisujejo raziike po posameznih odsekifi; *+"
pomeni, da se je vrsta na tem odseku pojavila na novo,
"0" pomeni, da spremembe ni, " pa, da vrste sedaj na
nekem odseku, kjer je hila ugotovijena leta 1986, danes
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ni ve¢. Znak /" pomeni, da vrsta na odseku ni bila
ugotovijena ne pri Gregoriju ne v Casu nasega popisa.
Tabela prikazuje samo vrste, ki so prikazane v Gre-
gorijevem ¢lanku in dve nove ugotovijeni visti.

Tab. 2: Comparison between the occurrence of more
common species in separate sections in 1986 (Gregori,
1987) and in 1996-1997 period. The first column (A)
shows the number of sections where cerfain species
breeds (in view of the state as established ten years
ago). The second column (B) indicales the percentage
of the total increase in the POV index, while the fast
four columns (C;, Ca, C3 and Cy) show the difference
as per separate sections, "+" indicating that a species
occurted in this section anew, "0" signifying no change,
while "“ shows that species occurred in 1986 but not
during our survey. The table presenis only the species
listed in Gregori’s arficle and two newly established
species.

Skiadno s povetanim obsegom novih (ali obnov-
ljenih} stavh, sta se povecala tudi Stevilo in stevilnost
sinantropnib vrst,

Stevilo gnerde¢ih parov domacih vrabcev se je
mo¢no povecalo na prvem in drugem odseku poti, kjer
je delez obnovljenih objekiov najvecji. Tako kot poljski
vrabeC pa za zdaj Se ni prodrl do tretjega odseka, kijub
{sicer majhnemu) povecanju deleza urbanega sveta. Kot
je bilo Ze omenjeno, je poljski vrabec postal celo do-
minantna vrsta na prvemn in subdominanitna vrsta na dru-
gem odseku, v ¢asu Gregorijevega popisa pa je veljal za
recedentno vrsto, Na drugem adseku se je na novo po-
javila kmecka lastovka in to kot subdominantna vrsta,
skorec (Sturmnus vulgaris) pa je novo ugotovljena, zaen-
krat se recedentna vista na prvih dveh odsekih. Pri turski
grlici, ki se je pojavila samo na prvem odseku, je pri-
¢akovati nadalinje irjenje gnezditvenih obmocij nav-
zgor po dalini.

Delez zaraicenih povriin ob celotni trasi je upadel
{predvsem na racun odprtih in urbanih powrdiny; edino
na cetrtem odseku je 1o zmanjianje komaj opazno.
Kljub do 15% zmanjlanju tega delea na posameznih
odsekih ab poti pa so razmere za gnezdenje grmovnih
in gozdanih vrst Se zelo ugodne, Dve izrazito gozdni vrsti
{(s¢inkavec in divja grlica) belezita mocan porast stevila
osebkov, nekolikc manjdi dvig stevila osebkov pa je
opazen tudi pri drugih gozdnih vrstah. Te vrste so npr.
mali slavec {Luscinfa megarhynchosj, Ernoglavka (Sylvia
atricapilfa), kobilar, dolgorepka, veliki detel, plaveek,
kos (Turdus merula) in kratkoperuti vrinik (Hippolais
palyglotea). Tudi med prisleki sta dve vrsti, ki jim ustreza
vedja zaradfenost. To sta Zametna penica in carar, Tudi
c¢ma Zolna (Dryocopus martius) je bila ugotovijena na
obravnavanem obmadju, vendar ne v casy, ko so bili
opravijeni popisi.
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A, Sovinc).
Fig. 3: Dragonja valley (Photo: A, Sovinc).

$1. 3: Dofina reke Dragonje (Foto.

Ena izmed moznih razlag za povedano Stevilnost
gozdno-grmovnih vrst je v povecanju deleza zarascenih
povisin na celotnem povodju reke Dragonje, Ta dela?
se je od leta 1971 do leta 1934 povecal za 39% in je
zaras¢enost terena dosegla ze 60% powisine povodia
(Globevnik et al, 1995;. Ceprav se je v pasu tik ob
opazovalni poti ta delez sicer zmanjéal, pa se zdi, da
gozdno-grmovne vrste prodiraje iz obrobnih, bolj za-
ras¢enih predelov tudi v pas na dnu doline.

Vech odstotek odpriega sveta, predvsem na prvem in
drugem odseku, ponuja ugodne razmere npr. za hrib-
skega skrjanca, velikega strnada pa tudi grilcka (Serinus
serinus), liscka in zelenca, Pri nastetih vrstah je opazno
predvsem povecanje Steviia osebkov na teh odsekih.
Tudi plotni strnad, kot edina znacilna vista vinogradov,
je stevilnejsi, kar pa je verjetno posiedica vecjega de-
leza odprtih povrdin, saj so razlike v skupnem cbsegu
vinogradov najmanj ocitne. Zaradi specificnega hidro-
loskega rezima {reka poleti na pasameznih mestih skoraj
presusiy in flisne podlage ob Dragonji ne najdemao ptic-
jiluvrst, ki so pavezane na tekoce vode. izjema je le siva
pastivica. Ob reki vzdolZ raziskovalne pot so bila naj-
dena tri nfena gnezda.

Zakliucimo tahko, da se je v splosnem tevilnost vrst
v dolini Dragonje povecala in da ni bil zaznan upad
katere izmed pred desetimi leti dfevilnejte vrste. V pri-
merjavi s sliko izpred desetih let je opazen pozitiven
trend pri vistah, ki naseljujejo kulturno krajino, kar po-
trivje, da s0 se procesi opusCanja rabe tal zaustavili,
Enak trend je viden pri gozdno-grmovnib vrstah, saj je
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obseg zarascenih povrsin $e vedno visok. Hkrati z
obnovljenimi hisami se priseljujejo dolocene vrste, ve-
zane na ¢loveka,

Sestava in $tevilnost tukajdnjih pticjih vrst dokazu-
jeta, da je krajinska podoba doline precej uskiajena z
naravnim stanjem. Gre torej za eno redkih obmaodij pri
nas, kjer lahko z veseljem ugotavijamo, da se slika
avifavae v zadnjih letih ni poslabsala, kar potrjuje veliko
naravevarstveno vrednost obmacdja.

e
s

$l. #: Gnezdo kosa (Turdus merula) v poplavni loki ob
Dragonji (Foto: A. Sovinc).

Fig. 4: Nest of blackbird (Turdus merula) (Photo:
Sovinc).

A.
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" THE BIRDS OF THE DRAGONJA VALLEY: TEN YEARS LATER

Andrej SOVINC
SI-1C00 Ljubljana, Jamova 50

SUMMARY

in the 1996-1997 period, a point count survey of the birds of the Dragonja valley was carried out in the breeding
season (according to the method as applied already in 1986). The degree of species dominance (D%) and the
average number of individuals as per separate count points (POV} were estimated. A personal assessment of the
extent of the four major habitats and values compared with the same analysis from a decade earlier was also made.

The total number (48) of the registered species has not changed in the last ten vears, although nine species,
which were a decade ago receding or incidentally ohserved, have not been recorded lately. They had been replaced
by other species, of which the Sardinian Warbler and Corn Bunting were subdominant in separate sections.

In the majority of species the degree of dominance decieased, which is closely associated with the redistribution
of the species along the valley and a major increase in the number of individuals or breeding density.

With the increased share of urban areas, a clear increase of birds favouring inhabited places was nofed, i.e. the
Tree and Fouse Sparrows, Barn Swallow, as well as Common Starling and Collared Dove. The extent of the
overgrown areas in the catchment increased greatly in the last few decades and in 1994 reached no less than 60% of
the entire region (Globevnik et al., 1995}, while along the so-called research path (leading along the only taffic
connection through the valley) a logal decrease in overgrown areas on the account of larger urban and open districts
has been noted. In spite of it all, the conditions for the shrub and forest species are very favourable indeed. It is
possible that they have come from the marginal, more overgrown districts. Among these species, an increase in the
POV index has been particularly noted (e.g. Rufous Nightingale, Blackcap, Golden Oriole, Long-tailed Tit, Great
Spotted Woodpecker, Blue Tit, Blackbird and mMelodious Warbler:.

The greater percentage of the open country, particularly in the first and second sections, offers favourable
conditions to the Wood Lark, Corn Bunting, as well as Serin, Goldfinch, Greenfinch and Cirl Bunting. In these
species, particularly an increase in the number of individuals at these sections has been observed.

A stable or even positive trend in the majority of the species favouring cultural landscape, shrubbery and
inhabited areas has been noted, which shows that the landscape character of the Dragonja river is still fairly well in
line with the natural state.

Key words: ornitofauna, census, breeding season, Dragonija valley
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UDK 598.813(497 4 Istra)

BLEDI VRTNIK (HIPPOLAIS PALLIDA) V ISTRI

Miran GJERKES
Omitolosko drustvo Ixobrychus, SE6000 Koper, Gasilska 8

IZVILECEK

V letih 1995-1998 je avior spremijal pojavijanje bledega vrinika (Hippolais patlida) na Miljskem hribu pri
Ankaranu. V teh letih je na dveh lokalitetah veckrat posiusal pojocega samca, v letu 1998 pa je imel priloZnost
opazovati par bledih vrinikov. Avtor domneva, da je poseliiev potekala iz Dalmacije, kjer je bledi vrinik pogost,
prek hivaske istre v slovensko [sira. Te#isce prispevka je na izbiri gnezditvenega habitata in viogi kulturne krajine.
Avtor ocenjufe velikost populacife bledif vetnikov v slovenski tstri na 5 da 10 parov.

Klju¢ne besede: bledi vrtnik, Hippolais pallida, pojavijanje, sirjenje areala, Istra

UvaD

Bledi vetalk (Hippolais pallida) je palearkticno raz-
Sirjena vrsta, ki sega tudi v osrednjo Afriko (Gorman,
1995). Severna populacija prezivi zimo v tropski Afriki
{Pforr & Limbrunner, 1983). jesenska selitev poteka v
mesecu avgustu in septembry, spormiadanska pa v aprilu
in maju. Gnezdi v Spaniji, severni Afriki, na Balkanskerm
polatoky, v Turdiji in na BliZnjem vzhodu vse fa do
Kitajske. V asrednji in severni Cvropi je redek klatez
(Pforr & Limbrunner, 1983). Za gnezditveni habitat si
izbere sestoje tamariske (Tamarix spp.), viazen gozd vr-
bovja in topola, lahke pa tudi park. Sredozemska popu-
lacija gnezdi v starih oljénih nasadih in sadovnjakib z
vIstno pestro talno vegetacijo, kjer najde obilje zuzetk,
licink in jagodicevia (Hawris et af., 1996).

ZGODOVINSKI IN SODOBNI VIRI PODATKOV

Do feta 1965 ni podatkov o pojavijanju bledega vit-
nika v Istri. Rucnerjeva (1965} ga omenja za Premanturo
in Pored, Premantura lezi na skrajnem koncu polotoka
istre, v srednje mediteranski klimatogeni zdruzbi Fraxino
omi - Quercetum ilicis H-i¢ 1958 v obliki nizke makije.
Mesto Porec z okolico pa je v submediteranskem vege-
tacijskem ohmodju listopadnib gozdov in grmisc.

Na Bafkanskem polotoku bledi wvrinik naseliuje
osrednji del, od Jadranskega morja vse tja do Madzarske
{Rucner, 1965}, Podobno sliko razsirjenosti najdemo v
dely Catalogus Faunae Ilugoslaviae (Matvejev & Vasic,
1973) s pripombo, da vrsta morebiti gnezdi v jugo-
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zahodnem delu Slovenije. Enakega migljenja sta tudi
Gregort & Krec¢i¢ (1979). V knjigi Ptici Slovenije (BoZic,
1983} ga avtor navaja kot visto, gnezdeco v Sloveniji,
vendar svoje trditve ne argumentira. Na Rujeveu nad
Secoveljskimi solinami, v neposredni blizini Slovenije,
so Skornik in sodelavci (1990 23. 6. 1983 in 21. 6.
1984 poslusali petje bledega vrinika ob reki Dragonji v
kulturni krajini. Ta edini podatek ¢ bledem vrtniku v
gnezditvenem obdobju povzema tudi Geister {1995} v
Ornitoleskem atlasu  Slovenije. Rubini¢ (1994/1995)
omenja 3-5 gnezdecih parov v &iréi okolici reke Mirne.
Za rt Kamenjak ga belezita Dilena & Turzi (1997).
Geister & Ciglic (1997; sta v fetu 1994 na otoku Srakane
Vele v Kvarnerju popisala dva pojoca samca.

PODATKI Q@ POJAVLIANJU IN VERJETNI GNEZDITVI
BLEDEGA VRTNIKA V SLOVENSKI ISTRI

Bledi vrinik je terko opazma vista, ki se nerada
prikaze. lzdaja jo le petje. Potrebno je kar nekaj iz-
kusenj za detekcijo vrste, saj si habitat deli s krat-
koperutim vrinikom (Hippolais polyglotta) in zametno
penico (Sylvia me!anocephafa) obe vrsti pa se tudi
podobno oglasata. L

v letih 1995-1998 semv!mel prn%oznost veckrat
opazovati bledega’ vrtmka (tab:1). V dveh primerih je
slo za mozno. gnezdﬁev (Monte Maro 2 in Draga sv.
Jerneja), v enem. pa. oy ver;emo {Monte Moro 1). Naj-
zgodnejse -opazovanjeje’ bilo v tretji dekadi meseca
aprila. Zgodnje pojavijanie ‘je ‘za to izrazito medi-
teransko vrsto presenetljivo. Kratkoperuti vrinik se vine
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Tabela 1: Pregled pojavijanja bledega vrtnika (Hippolais pallida) na Miljskem bribu pri Ankarana.
Table 1: Occurrence of Olivaceous Warbler (Hippolais pallida) at Miljski hrib near Ankaran.

Kraj (Site}| Datum Stanje (Status) Dolzina opazovanja Habitat
(Date) {Observation period)

Draga sv. |4.5.1995 samec poje ni preverjeno oljeni nasadi, vinogradi, sadovnjaki, grmisca,

Jerneja {singing male} {not verifiecl) travisca, terase (olive groves, vineyards,
orchards scrubs, grassiands)

Monte 25.5.1997 |samec poje V, Vi vinogradi, polja, grmidca, travidca

Moro 1 (singing male) {terraces, vinevards, fields, scrubs)

Monte 20.4.1998 |samec in samica |1V, V, Vi vinogradi, polja, grmiscéa, traviéca (grassfands,

Moro 1 {pair) vinevards, fields, scrubs)

Monte 30.5.1998 {samec poje V, VI pasnik v fazi zaras¢anja (ruj, zuka, puhovec,

Moro 2 (singing male) ¢rni gaber) (pasture in the phase of overgrowth
{wig tree, white oak, hop-hornbean))

vsaj deset dni kasneje, medtem ko se rumeni witnik (H.
icterina) seli prek jugozahodne Slovenije konec maja.
Na lokaliteti Monte Moro je samec 2e izrazito pel v
£03¢i.

Opazovani osebek se je hranilt z 2uzelkami, licin-
kami in murvinimi plodovi. Slednje je obiral sotasno
tudi kratkoperuti vitnik. Konec meseca maja 1998 sem
opazoval tudi samico, s katero sta se druZno pre-
hranjevala na murvi. Z njenimi plodovi je verjetno
krmita zarod v bliznjem gozdicu hrasta puhovca, saj je
imela nekoliko rde¢e pomazano aprsje. Samdcek je
prepeval do srede junija, zato predvidevam, da je par
verjetno vzredif fe en zared. Ceprav sta si gnezditveni
okolis delila s kratkoperutim vitnikom, nisem opazil
nobene medvrstne nestipposti. 24. maja 1998 sem imel
redko priloznost hkrati posfusati petje vseh treh vrst
vrinikov.

Po opazanjib sode¢ poseljuje bledi vitnik v slovenski
Istri tradicionalno kulturne krajino. Za njegov habitat je
znactilna  mozaicna  zemljitka  strukura  polj,
sadovnjakov, travnikov in manjéih vinogradov. Velikost
parcel fe redko presega 25 arov. Zemljis¢a razmejujejo
drevesno-grmovni sestoji. Od nizke rastocega drevia
prevladujejo hrast puhovec (Quercus pubescens), ¢mi
gaber (Ostrya carpinifolia} in mali jesen (Fraxinus ornus),
od grmovnic pa Cini tro (Prunus spinosa), kalina (Li
gustrum vulgare), lovorikovec (Viburnum tinus), zuka
{Spartiumn  junceum), glog (Crataegus spp.), navadna
wdoleska (Fuonymus europaeus), juina tmarna detelja
{Coronifla emeroides) in sipek (Rosa sp.). Bogato podrast
dopolnjujejo vzpenjatke. Omejki ponekod dosegajo &i-
rino fe nekaj metrov, ponekod pa tvorijo manjie otoke
naravnega rastja, ki so skoraj neprehodni. Te omejke, ki
ponazarjajo razli¢ne stadije vegetacije, razvite na de-
gradiranih prvotnih rastiscih svetlih listopadnih gozdov,
je kmeeki zivelj nekoc izkoridcal le za domace potrebe,
za apornike pri vinski trti, paradiZniku in strocnicah, za
kurjavo ter travno ru$o kot steljo. Z opustitvijo iz-
koridCanja se je vegetacija spontano zarasla. Taka
kulturna krajina je na prvi pogled kaoti¢na. Njene zna-
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¢ilnosti so razgibanost terena, drobne razparcelirana
zasebna lastnina, trenutne gospodarske razmere in v
zadnjih letih vrtickarstvo in oljkarstvo. Obenem pa v
sebi zdruzuje skoraj idealna razmerja med potrebami
¢loveka in Zivlienjskimi potrebami ptic. V njej najdejo
svoj optimum termofiine vrste. Med te prav gotovo po-
leg plotnega strnada (Emberiza cirlus) in zametne penice
(Sylvia melanocephala) sodi tudi bledi vrinik.

SIRJENJE GNEZDITVENEGA AREALA BLEDEGA
VRTINIKA V IS5TRI

V strokovni literaturi je opisano Sirjenje bledega
vrinika prek osrednjega Balkana proti severu. Pred letom
1950 je bif redek gnezdilec Madzarske (Gorman, 1996).
Danes je gnezditvena populacija bledega vrinika na
Madzarskem ocenjena na 200 do 400 parov {Gorman,
1996}, Vrsta se je Sirila po recni dolini Donave in Tise,
kier se je naselila v vrbovju, sestojih tamarisk in to-
polovih kulurah. Posamezni osebki danes gnezdijo v
mestnih parkih dalet stran od voda.

Ob jadranski obali je bilo sirjenje bledega vrinika
postopno. Rucnerieva (1965) navaja za Sestdeseta leta
tezisce populacije v Dalmaciji, v obalnem in otoikem
pasu. Tu je zabelezila kar 35 lokalitet pojavljanja. Za
hrvasko Primotje navaja 1 lokaliteto (Jurjevo), za
Kvarner in Istro pa po dve. P tem obdobju je vrsta, ki je
imefa v Dalmaciji stabilno ali naraicajoco populacijo,
verjetno zacela Siriti areal proti severnim predelom
jadranske obale (sl. 1).

Sode po opazovanjib iz leta 1998, ko sem opazoval
samea in samico skupaj, bledi vrtnik v slovenski istri
verjetno gnezdi. Upodtevajod da gre za vrsto s po-
sebnimi ekoloskimi zahtevami, ocenjujem, da gnezdi od
5 do 10 parov.

ZAHVALA

Za strokovni pregled in kriticne pripombe pri
prebiranju rokopisa se zahvaljujem dr. Lovrencu Lipeju.
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SI. 1: Sirjenje gnezditvenega areala bledega vrtnika (Hippaolais pallida) v Istri v obdobju 1965 do 1998 (Viri: 1965 -
Rucner 1965; 1983, 1984 - Skornik et al., 1990; 1994 - Rubinic, 1994/Mirna; 1994 - Geister & Ciglic, 1997; 1997 -
Dilena & Turzi, 1997; 1995, 1997, 1998 - (o delo).

Fig. 1: Expansion of Olivaceous Warbler's breeding range in Istra from 1965 to 1998 (Viri: 1965 - Rucner 1965;

1983, 1984 - Skornik et al., 1990; 1994 - Rubini¢, 1994/river Mirna; 1994 - Geister & Cigli¢, 1997; 1997 - Difena
& Turzi, 1997; 1995, 1997, 1998 - this work).
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OLIVACEOUS WARBLER (HIPPOLAIS PALLIDA) IN ISTRA

Miran GIERKES
Ixobrychus Ornithological Saciety, SI-6000 Koper, Gasilska 8

SUMMARY

During 1995-1998 the author monitored the occurrence of the Olivaceous Warbler Hippolais pallida at Mifjski
hiib near Ankaran in Slovene Istra. In these vears he heard a male singing a number of times on two different sites,
while in 1998 he had the opportunity to observe a pair of these birds. The author presumes that they came to
Slovene Istra from Dalmatia (Croatia), where Olivaceous Warblers are quite abundant, by crossing Croatian Istra.

Consideting the author's abservations, the Olivaceous Warbler inhabits, in Slovene Istra, the traditional cultural
landscape. Characteristic of its habitat is a mosaic land structure of ffelds, orchards, meadows and somewhat smaljer
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vineyards, Surface area of the plots rarely exceeds 0.25 ha. The plots are demarcated by stands consisting of trees
and shrubbery. Among the low-growing trees there prevail white oak (Quercus pubescens), hop-hornbeam (Ostryva
carpinifolia} and manna ash tFraxinus ornus), while the shrubbery is represented mostly by blackthorn (Prunus
spinosa), commen privet (Ligustrum vulgare), wayfaring tree (Viburnum tinus}, Spartium junceum, hawthorn
{Crataegus spp.), Euonymus europaeas, Coronilla emeroides, and dog rose (Rosa sp.). The rich undergrowth fs
supplemented by climbing plants. In such traditional cultural landscape some thermophitous bird species find their
optimum, and among these there certainly is, apart from Cirl Bunting {Emberiza cirlus) and Sardinian Warbler (Sylvia
melanocephala), the Clivaceous Warbler.

In view of the observations from 1998, when a male and a fermale were observed by the author, the Olivaceous
Warbler probably breeds in Slovene Istra, and considering that this species has some very special ecological
requirements, the author estimates the Olivaceous Warbler's population in Stovene istra at 5-10 pairs.

Key words: Olivaceous Warbler, Hippolais pallida, occurrence, expansion of its range, Istra
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PORAZDELITEV SRPICNE TRSTNICE (ACROCEPHALUS SCIRPACEUS) IN
RAKARJA (A. ARUNDINACEUS) V SLOVENSKEM PRIMORJU

fztak GEISTER
S5i-6276 Pobegi, Kocjanéici 16

IZVLECFK

V gnezditvenem obdabju 1998 so bili ob vodnih tokavah v slovenskem Primorju popisani pojoci samei dveh vrst
trstnfc: srpicne trstnice {Acrocephalus scirpaceus) i rakarja (A, arundinaceus). Rezultati so prikazani na zemljevidib.
Obravnavan je vpliv cidcenja vodnih tokav na populacijsko dinamiko rakarja.

Kljuéne besede: Acrocephalus scirpaceus, Acrocephalus arundinaceus, porazdelitev, slovensko Primorje

VoD

Vecina ptic iz rodu tstnic je specializiranih za
zivijenje v trstis¢u. Na svetu poznamo 28 vrst trstnic iz
rodu Acrocephalus, od tega jih v Evropi zivi 8. V Slo-
veniji gnezdi pet vrst: mocvirska {Acrocephalus palus-
tris), srpina (A. scirpaceus) in bi¢ja trstnica (A, scho-
enobenus), tamariskovka (A. melanopoganj in rakar (A.
arundinaceus} (Geister,1995). Robidna trstnica (A.
dumetorum) je pri nas redka selivka (Sere, 1991),
plevelna trstnica (A. agricola) pa redek klatez (Sere,
1998). V Evropi velja za najbolj redko povodna trstaica
{A. paludicola) (Tucker & Heath, 1994). Njena selitvena
pot drzi tudi prek Slovenije, vendar podatkov o tem ni
posebno veliko,

V slovenskem Primorju zanesljivo gnezdijo ti vrste
trstnic: dokaj pogosta sta rakar in srpidna trstnica, v
nasprotju s celinsko Slovenijo j& ob morju moctvirska
trstnica redka, za tamariskovke je vprasljivo, ali gnezdi,
mediem ko za bicjo bstnico ni pedatkov o gnezdenju
Skornik et al., 1990: Geister, 1995).

Glede na skupen zivljenjski prostor srpi¢ne trstnice
in rakarja v slovenskem Primorju bi utegnila biti za-
nimiva primerjava njune porazdelitve. Nemara vzorec
porazdelitve odslikava izbiro ekologke nise in potrjuje
ati zanikuje medvrstno tekmovanje za zivijenjski pro-
stor.
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METODA

Navzocnost pojocih samcev semn popisoval v do-
poldanskih urah od 9.6. do 29.6 1998. Kljub scrazmerni
stabilnosti vremena med tritedenskim vsakednevaim
popisovanjem sem verodostojnost podatkov na nekate-
rih lokalitetah veckrat preveril: ugotovil sem, da se od-
krivirost v tem adbobju ni bistveno spreminjala. Poraz-
delitev pik na zemljevidu ustreza porazdelitvi pojocih
samcev v naravi, kar je tipi¢no za kartirno metodo.
Stevilo pojocih samicev lahko enacimo s $tevilom gne-
zdecih parov, vendar to niti ni potrebno, saj gre v prvi
vrsti za primerjave parazdelitve obravnavanih dveh vrst
z dolotenega gnezditvenega vidika.

Popisno obmocje se razprostira od Zaliva Sv. jerneja
do ustja Dragonije (sl. 1). Omejeno je na ravninske pod-
roéje vodnih tokav s pripadajocimi somornimi mocvirji
in omtezjem odcednih in namakalnih jarkev. Po rekah
sega od ustja nazgor: po Rizani do jezu pri Portonu, po
Badasevici do mostu v Vanganely, po Drnici do Bandela
in po Dragonji do Stare Vale pod Krkavcami.

Na obmodcju obcine Koper je Sest popisnih obmocij:
ankaransko obsega Bonifiko med Rizanc in desnim raz-
bremenilnikom navzgor do ankaranskega krizisca, ber-
tosko obmocje Bonifiko med Rizano in levim razbre-
menilpikom, Skocjansko obmodje Skocjanski zatok, ko-
prsko Bonifiko med starim mestnim jedrom in Semedeio
ter vanganelsko z Badasevico do Salare s Pradigjorom.
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Na obmocju chcine Piran je pet popisnih obmocij:
Secoveljske soline vkljuéno z ustjem Dragonje, dolina
Dragonje, dolina Dmice (vkljuéno s Stare Dragonjo na
Drnisikem polju), FaZanska vala in Strunjanska dolina
viljucna s solinami in zatokom Stjuza.

Pregledani so bili tudi Jernejski potok (Parecag), Fa-
zana {Lucija), brezimni potok na Polju pri 1zoli s tam-
kajdnjim zadrZevalnikom in potok Cerej v Vanganefski
dolini, vendar na vseh teh lokalitetah ni bil odkrit nohen
pojoci samec obravnavanih dveh vrst.

REZULTATI IN RAZPRAVA

Rezultati popisa so predstavijeni z distribucijskima
kartama {sl. 2, sl. 3).

Tab, 1: Stevilo pojocih samcev srpicne trstnice (A.
scirpaceus) in rakarja (A. arundinaceus) na koprskem
obmodju.

Tab. 1: Number of Reed Warbler A and Great Reed
Warbler singing males in the area of Koper.

Koprsko obinocje | A. scirpaceus | A. arundinaceus
Ankaran. bonifika 13 18
Serminsko obmocje 1 6
Skocjanski zatok 12 7
Bertoska boniftka 1 8
Koprska bonifika 7 1
Vanganelsko polje 1 23
Skupaj 35 63

Tab, 2: Stevilo pojocih samcev srpicne ftrstnice (A.
scirpaceus) in rakarja (A. arundinaceus; na piranskem
obmodiju.

Tab. 2: Number of Reed Warbler and Great Reed
Warbler singing males in the area of Piran.

Piransko obmocje | A. scirpaceus | A. arundinaceus
Secoveljske soline 14 9
Drnica 2 17
Dragonja 1 5
Strunjanska dolina - 1
Skupaj 17 32

V slovenskem Pimorju je bilo junija 1998 popisanih
52 pojocih samcev srpicne trsinice in 95 pojocih
samcev rakarja. Najvedji gostoti srpi¢ne trstnice sta v
depresiji Ankaranske bonifike, kjer je na 100 ha pelo 13
samcev, in v predelu Fontanelli v Secoveljskih solinah,
kjer je na na 18 ha pelo 2 samcev, kar je oboje precej
pod eviopskim povpre¢jem. Kolikino je to povprecie, je
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tezko reci iz dveh razlogov: ker srpicne trstnice gnezdijo
polkolonijske in ker lahko gnezdijo tudi na najmanjiih s
trstom poraslih krajih, ki veasih ne presegajo niti po-
vrsine 1 m?2 (Hagemeijer & Blair, 7997). Na Nezider-
skem jezeru v Avstriji poje 30 samcev na hektar trstis¢a
{Dick et af, 1994).

Najvecja koncentracija rakarja je bila ugotovljena na
Badasevici v Vanganelski dolini, kjer je bilo na trikilo-
metrski razdalji evidentiranih 19 pojocih samcev, kar
preracunano pomeni 6,4 para/ha {Ce zanemarimo mo2-
nost poligamnih samcev), kar je v mejah evropskega
povpredja, ki je 1,2-11 pojocih samcev na hektar trstisca
(Hagemeijer & Blair, 1997).

Pri prebiranju splodnejse ornitclotke literature dobis
viis, da naj bi srpi¢na trstnica naseljevala manjsa zaprta
trstisca, mediem ko naj bi rakar naseljeval trstis¢a ob
odprti vodni povrsini. Srpicni trstnici najbolj ustrezajo
trstiséa s tanjsimi, rakarju pa trstis¢a z debelejsimi ste-
blikami wtrsta, na kar lahko sklepamo ze po velikosti
oprijemalne noge. Poleg tega naj bi bilo v rakarjevem
habitatu pavzoce tudi vegje stevilo suhih, to je prej-
spjeletnih trsinih steblik. Opazovanja in popis iz slo-
venskega Primorja tega ne potrjujejo. Najvecja kon-
centracija rakarjev je bila ugotovljena v tokavi s tenkimi
letosnjimi trstnimi steblikami brez orejsnjeletnih.

S pragonia

~

$I. 1: Obravnavane ohmocje (A -~ Secoveljske soline, B -
dolina Dragonje in Drnice, C - Koprska bonifika in del
5kocjanskega zatoka, D - Skocjanski zatok, Ankaranska
bonifika in Vanganelsko polje).

Fig. ¥: Study area (A - Secovlje salina, 8 - Dragonja and
Drnica valleys, C - Koprska bonifika and a part of
Skocjan Inlet, D - Skocjan Inlet, Ankaranska honifika
and Vanganeisko polje).
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Sl 2: Porazdelitev srpi¢ne trstnice (Acrocephalus scir-
paceus) v slovenskem Primorju,
Fig. 2: Distribution of Reed Warbier in Slovene Littoral,
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§l. 3: Porazdelitev rakarja (Aciocephalus arundinaceus)
v slovenskem Primorju.

Fig. 3: Disiribution of Great Reed Warbler Ain Slovene
Littoral.
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O tem, kakino ekolotko niso zavzema vsaka vrsta
trstnice v trstiscu, je ob3irno pisal Leisler (1981). Njihove
habitate je razdelil predvsem na osnovi vertikalne in
horizontalne razslojenosti in strukturnib lastnosti trstiséa.
Na Neziderskem jezeru opravijene raziskave strukturnih
lastnosti v treh starostnih razredih (Dick et al, 1994 so
pokazale, da je najvecja visina trsta (3,2m) v dve- do
triletnern sestoju, kjer je tudi najve¢ja debelina steblik
(4,8 mm), najvecia gostota steblik {53,6/0,1m) v vet kot
petletnem sestoju, kjer je tudi najved polomijenih steblik
(44,8/Tm) in najvedje Stevilo jas (6,9/100m}.

Rezultati raziskav razli¢nih avtorjev, ki so jih za Ne-
sidersko jezero zbrali zgoraj navedeni aviorji, so po-
kazali, da je najvetja gostota rakarjev (2,8 parafha) v
trstiscu, ki je miajte od pet let, in najvedja gostota
srpicnih trstnic (28,5 para /ha) v trstiscu, ki je starejse od
pet let. Obe trstidc¢i sta poad vodo, druge je veliko go-
stejde od prvega. Raziskave so pokazale, da je za rakaria
optimalno trstif¢e v zacetnem stadiju rasti in pesimaino
v srednjem stadiju rasti, mediem ko je za srpicno
trstnico optimaino trstid¢e v srednjem stadiju in pesi-
malno v zacetnem in konénem stadiju rasti. Za zadnji
stadij trstisca so znacilni plast polomijenega trsta, raz-
redceni sestoj in umikajo¢a se voda. Tako nas ne sme
presenecati, da je najvedja gostata rakarjev v Sloven-
skemm Primorju ravno v redno vzdrzevanih uravnanih

tokavah, kjer so korito in breZini vsako leto znova
otrebljeni in trstisce pomiajeno. Rakarju kot pionirski
vrsti namreC ustreza zadetni stadij rastt v regresivnem
vegetacijskem nizu. Tudi splo$na predstava, da rakar
prebiva ob odprtih vodah, se izkaZze po tem premisleku
za toéno, saj se trstisce ob jezerskih bregovih pomlajuje
na vodni strani.

Najvecja koncentracija rakarja je bila ugotovijena v
uravnanem in redno vzdrzevanem koritu Badasevice.
Na pomen sonaravnega CiSCenja trstiscnih jarkov za
gnezditev ptic opozarja Sovinc (1997), vendar je treba
pavedati, da Badasevico cistijo totalno, po obeh brezi-
nah in nad vodo, vendar otitno zunaj vegetacijskega
ohdohja. Nedvemno je pomembna tudi izvedba urav-
nave te hudoumniske reke, ki se je zavadi Stevilnib
pragov po wravnavi spremenila v pocasi tekoco tokave s
stevilnimi tolmuni. Predeli te kakor tudi drugih tokav,
kjer je bila koinja trstisca opravljena v vegetacijskem
ohdobiu, s razumijive brez trstnic,

Razmerje med srpi¢nc trstnico in rakarjem je v
optimalnem habitatu, kakrino je Neziderske iezero,
najmanj 4 in najve¢ 7 proti 1, v slovenskem Primorju pa
je razmerje obrnjeno, rakarja je g enkrat toliko kot
srpicne trstnice, kar dokazuje velik vpliv ¢iscenja vod-
nih tokav na popufacijske dinamike trstnic v sloven-
skem Primarju.

DISTRIBUTION OF THE REED WARBLER ACROCEPHALUS SCIRPACEUS AND THE
GREAT REED WARBLER ACROCEPHALUS ARUNDINACEUS IN THE SLOVENE LITTORAL

Iztok GEISTER
51-6276 Pobegi, Kocjancici 18

SUMMARY

in 1998, 57 Reed Warbler males and 95 Great Reed Warbler males were recorded in the Slovene (Adriatic)
Littoral along various lowland water courses up to 30 m asl, i.e. regulated rivers and streams and their discharge
channels, drainage ditches and brackish marshes. The Reed Warbler's density was far below the European average,
while in the Great Reed Warbler it was somewhere within the limits of this average.

The greatest density (6.4 pairs/ha) as far as the Great Reed Warbler is concerned was established along the
regularly maintained (cleansed) channel of the regulated Badasdevica rivulet, which proves that the Great Reed
Warbler is indeed a pioneer species inhabiting the initial development phase of the reeds. The fact that in the
Slovene Littoral the Great Reed Warbler is almost twice as abundant as the Reed Warbler confirms the presumption
about the strong impact of drainage cleansing on the population dynamics of reed warblers.

Key words: Acrocephalus scirpaceus, Actocephalus arundinaceus, distribution, Slovene Littoral
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HOCHMONTANE BUCHENWALDER ILLYRIENS

Lojze MARINCEK
Minister 2a znanost in tehnologijo Republike Slovenije, 511000 Ljubljana, Slovenska 50
in
Biotnski ingtint ZRC SAZU, S1-1006 Ljubljana, Novi trg 5

ZUSAMMENFASSUNG

Der Verfasser stellt die phytarénalogische Revision der hochmontanen Buchenwilder des illyrischen Raumes
dar.Vier Assaziationen sind (n diesem Raum beschrieben worden. In dem Voralpin-alpinen Gebiet gibt es zwei
Assoziationen: Demtario pentaphyfli-Fageturm und Anemono-Fagetum. Die letztere besteht aus zwei geographischen
Varianten: eine mit Luzula nivea auf Kalkmuttergestein und eine zweite mit Helleborus niger ssp. niger auf
Dolomitmuttergestein.

Bie Assoziation Ranunculto platanifolii-Fagetum gliedert sich in drei geographische Varianten. Die geographische
Variante mit Hepatica nobilis therwiegt in Voralpinen Gebiet, digjenige mit Calamintha grandifiora vereinigt alle
hochmontanen Buchenwilder des westlichen und mittferen Teiles des Dinarischen Gebietes. Die geographische
Variante mit Doronicum columnae besiedelt das breite Ubergangsgebiet zwischen der illyrischen und der
masischen Florenprovinz.

Alle erwihnien Assoziationen sind Einheiten des Verbandes Aremonio-Fagion und ferner des Unterverbandes
Saxifrago-Fagenion.

Die Assoziation Doronico columnae-Fagetum, beschriehen auf dem Biokova Gebirge, ist als eine extrazonale
illyrische Vegetation zu betrachten. Sie hat einen Ubergangscharakter zwischen den hochmeontanen Buchenwildern
und der Assoziation Seslerio-Fagetum.

Key words: hochmontane Buchenwilder, {lyricum, Synsysternatik

EINLEITUNG 1983, 1987) zur Geltung gebracht. Diese Stellungnahme
ist auch von anderen Forschern der Buchenwdider im
Seit dem Jahr 1938 galt die Auffassung von I Horvat,  illyrischen Cebiet angenommen worden (Zupandi¢ et
dass die hochmontanen und subalpinen Buchenwilder  af, 1986; Zukrigl, 1989; Poldini & Nardini, 1993, Tri-
im iliyrischen Raum einen Vegetationsglirtel von den  najsti¢, 1993}
Tannebuchenwildern bis zwr Waldgrenze hinauf (1700 Die Nomenklatur der Pflanzenarten und der Vege-
m . M) zw, unter dem Namen Fagetum subalpimum  tationseinheiten ist nach Trpin & Vred (1995) und Ma-
croaticum boreale bilden. Schon vor 30 jahren haben  rincek et al. {1993} zitiert.
einige Forscher der dinarischen Wilder, vor allem Tre-

gubov (1957), die Meinung vertreten, dass die hoch- OKOLOGIF UND SYNSYSTEMATIK
wiichsigen Buchenwilder in Meereshdhen von 1000 m
bis 1400 m als eine selbstindige Assoziation beurteilt Die hochmontanen Buchewilder liiyriens sind auf

werden sollten. in dieser Zeit wurden dafir ver-  grossen Flichen in héberen Lagen des Dinarischen und
schiedene Namen, vor allem Adenostylo glabrae-Fage-  des Voralpin-alpinen Gebietes verbreitet und bilden
tum, Fagetum altimontanum dinaricum usw. henutzt.  einen Vegetationsgirtel von 900 bis zu 1400 m u. d. M.
Die Tatsache, dass dieser Girtel aus zwei zonalen  Aus der beigelegten Tabelle ist klar ersichtlich, dass
Assoziationen, den subalpinen und hochmontanen diese hochmontanen Buchenwilder einen  ber-
Buchenwildern besteht, hat vor allem Marincek {1980, zeugenden altimontanen Charakter haben. Sehr haufig
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erscheinen darin vor allem Saxifraga rotunditolia, Poly-
stichum fonchitis, Polygonatum verticilfatum, Adeno-
styles glabra, Luzula sylvatica, Ranunculus platanifolius,
Adenostyles alfiarize und andere. Dies sind Adeno-
styletalia- und auch Piceetalia-Arten. Eine weitere
Gruppe stellen die sogennanten illyrischen Arten dar,
die diese hochmontanen Buchenwilder von denjenigen
in Mitteleuropa sehr deutlich unterscheiden. Besonders
hiufig sind die mesonhilen Pflanzenarten Aremonia
agrimonioides, Dentaria enneaphyllos, Aposeris foetida,
Cardamine trifolia, Cyclamen purpurascens anzutreffen.
Die Arten mit optimaler kollin-submontaner Verbreitung
(Primula vulgaris, Epimedium alpinum, Knautia drymeia,
Vicia arehoides und andere) sind selten, sehr oft aus der
Kategarie der Zufilligen Arten.

In Rahmen der illyrischen Florenprovinz ({im Sinne
von Marincek 1995) sind bislang vier Assoziationen der
hochmontanen Buchenwalder beschrieben worden.

tm westlichen Teil der Hiyrischen Florenprovinz, auf
dem Gebiet der Ausliufer der Koralpe, ist die Assoziation
Dentario pentaphyili-Fagetum H. Mayer et A. Hofmann
1969 (Spalte Nr. 1) verbreiter, die vor allem auf Kalkstein
gedeiht. Die Kennart diesey Assoziation ist Dentaria
pentaphylios, die in anderen voralpinen hochmontanen
Buchenwaiiidern nur als zufallige Art erscheint. Fine gute
Differenzialart  ist  Festuca  altissima, die  cine
Kalkuntertage und zum Teil auch einen potentiell-natir-
tichen Standort der Tannenbuchenwalder andeutet. Von
der Nachbarassoziation Anemeono-Fagetum var. geogr.
Luzuda nivea (Spalte Nr. 2) unterscheidet sie sich durch
eine Reihe der Fagetalia-Arten: Paris quadrifolia, Prenan-
thes purpurea, Pulmonaria officinalis, Sanicula euro-
paea, Symphytum tubeiosuiy, Carex sylvatica, Dentaria
bulbifera, Galivn odoratum, Polygonatum muitiflorum
und anderer, die bessere kologische Verhaltnisse zur
Gedeihung der Assoziation Dentario pentaphylii-Fage-
turr andeuten. Sie sind einerseits vor allem durch die
Lage der Gesellschaft bedingt, die schon ausserhalb des
ausgepragten Alpen-Reliefs vorkommt, und anderseis
durch vorherrschende Katkunterfage mit der sich darauf
entwickelten Braunhoden,

Das Anemono-Fagetum Tregubov 1962 ist im Gebiet
der Dreiecklander von Osterreich, ltalien und Slewenien
verbreitet. Diese Assoziation gedeiht in kithleren Ge-
bieten, die tiefer im Inneren der Alpen liegen, wo
Rendzinen verschiedener Etwicklungsstufen auf Kar-
bonatmuttergestein (Kalk und Dolomit), sehr oft mit
Robhumus, vermischt therwiegen. So sind die Trenn-
arten des Apemono-Fagetum vor allem Larix decidua,
die auf den Alpencharakter der Gesellschaft deuten
lasst, sowie die azidophilen Arten Vaccinium vitis-
idaea, Melampyrum sylvaticum, Pinus sylvestris und
Pyrola chlorantha. Mancherorts findet man Helleborus
niger ssp. niger als ihre Differenzialant, besonders flir
diejenigen Wilder des Anemono-Fagetum, die auf der
Dolomitunterlage gedeihen. Die Gruppe Pinus syl

vestris, Carex alba und Calamagrostis varia weist syn-

dinamische Verbindungen mit den Fohrenwildern
(Orno-Pinetumn nigrae} auf.
Hierbeti unterscheidet man zwei geographische

Varianten, und zwar eine westliche mit Luzula nivea,
auf Kalkmuttergestein und eine éstliche mit Helleborus
niger ssp. niger (Spalte Nr. 3) auf Dolomitmuttergestein.

Das Areal der Assoziation Ranunculo platanifolii-
Fageturn erstreckt sich auf das Voralpine und Dinarische
Gebiet der Hlyrischen Florenprovinz. Sie gliedert sich in
folgende geographische Variante.

Die geographische Variante Ranunculo platanifolii-
Fagetum Marin€el et af. 1992 var. geogr. Hepatica no-
bilis Marineek 1993 tberwiegt im Voralpinen Gebiet
{Spalte Nr. 4}, ferner die geographische Variame Ranun-
culo platanifolii-Fagetum var. geogr. Calamintha grandi-
flora MarinZek 1996 (Spalten Nr. 5, 6) im westlichen
Teil der Dinariden, Beide geographische Varianten ver-
binden ockologisch anspruchsvolle Arten: Adenostyles
alliariae, Ranunculus lanuginasus, Prenanthes purpurea,
Symphytum fuberosum, Dentaria bulbifera, Galivm odo-
ratum, Polygonatum multitlorum und  andere, ther-
wiegend auf Braunbdden und im humiden Klima vor-
kommend.

Als Trenpart der geographischen Variante mit He-
patica nobilis ist vor allem Melleborus niger ssp. niger
zu erwihnen, weil diese geographische Variante zum
Teil aufl Dolomitunterlage gedeiht. Eine grisssere An-
wesenheit erreicht Aposeris foetida, die durch die
Waldweide bedingt ist. in Rahmen dieser geo-
graphischen Variante sind ab und zu auch Anemons
tritolia, Larix decidua und Laburnum alpinum zu finden,
Es sei erwdhnt, dass diese geographische Variante einen
Ubergangscharakter zwischen den Anemono-Fagetum-
und Ranunculo platanifolii-Fagetum-Assoziationen hat.

Die geographische Variante mit Calamintha grandi-
flora vereinigt alle hochmontanen Buchenwilder des
westlichen und des mittleren Teiles des Dinarischen
CGebietes. Sie gedeibt auf Kreidekalken, wo Braunbéden
tiberwiegen. lhre Trennarten sind Fesivca altissima,
Calamintha grandiffora, Vicia oroboides, Allium victo-
rialis und Aremonia agrimonioides, davon Festuca altis-
sima als Ergebnis des Karstreliefs und der gridsseren
Steindeckung. Calamintha grandiflora, Vicia oroboides
und Aremenia agrimonioides verzeichnen hierunter den
héchsien Deckungswert und die hochsie Stetigkeit in
Rahmen der hochmontanen Buchenwalder lHyriens.

Gegen Osten vermindert sich alimihlich die Zahi
der segenannten illyrischen Arten {Spalten 7, 8. Graph.
7). Es mangelt vor allem an: Aposeris foetida, Car
damine trifolia, Cyclamern purpurascens, Homogyne syl-
vestris, Helleborus niger ssp. niger, Hacquetia epipactis
und Omphalodes verna, die ihr Optimum im westlichen
Teil der illyrischen Provinz verzeichnen und eine Ver-
breitungstendenz in Richtung gegen das siidliche Mittel-
europa aufzeigen.
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ARTENZAHL. (Stevilo vrst)

EVACGINIO-PICEETALIA
CADENOSTYLETALIA
BQUERCO-FAGETEA
IFAGETALIA SYLVATICAE
B AREMOMIO-FAGION

M SAXIFRAGO ROTUNDIFOLII
-FAGENION

4 5 6
ASSOZIATION (asociacija)

Abb. 1: Soziologisch-dkologische Gruppen der hochmontanen Buchenwilder illyriens.
SI. 1: Sociolosko-ckoloske skupine ilirskih visokogorskih bukovih gozdov.

1 - Dentario pentaphylfi-Fagetum Mayer et Hoimann 1969 (ex Poldini, Nardini 1993, Autn. 7-21}
2 - Anemono-Fageturn Tregubov 1862 var. geogr. Luzula nivea emend. Marincek, Poldini, Zupandéi¢ (ex Marincek et

af. 1988, Auf. 37}

3 - Anemono-Fagetum var. geogr. Helleborus niger, ebenda {Aufn. 83)
4 - Ranunculo platanifolii-Fagetum Marincek et al. 1992 var. geogr. Hepatica nobilis Marincek 1993 (Aufn. 105,

mscr.)

& - Ranunculc platanifolii-Fagetum Marincek et al, 1992 var. geogr. Calamintha grandifiora 1996 (Aufn. 77 mscr. )
& - Fagetum croaticum australe subalpinum Horvat 1938 {ex Horvat 1938, Aufn. 15)

7 - Fageturn illyricum montanusm Fukarek 1958 (ex Fukarek 1958, Aufh. 5}

8 - Aceri-Fagetum illyricum Horvat 1938 (ex Tregubov 19471, Autn. 9}

9 - Doronico columnae-Fagetum Trinajstic 1995 {ex Trinajstic 1995, Aufn. 7)

Die hochmontanen Buchenwalder in diesem breiten
Gebiet sind als geographische Variante mit Doronicum
columnae benannt worden: Ranuncalo platanifolii-Fage-
tum Marincek et al. 1992 var. geogr. Doronicum colu-
mnae {Tregubov, 1941) var. geogr. nova hoc loco
{nomenkiatorischer Typus: Tregubov 1941: Tab. 2.,
Aufn. 5), lectotypus hoc loco. Zwischen den geo-
graphischen Varianten Ranunculo platanifolii-Fagetum
var. geogr. Calamintha grandiffora und Ranunculo pla-
tanifolii-Fagetum var. geogr. Doronicum columnae be-
steht ein breites Ubergangsgebiet. Eine genaue Grenze
kann nicht gezogen werden, weil dieses Gebiet
pflanzensoziologisch nicht ausreichend untersucht ist.

Eine besondere Stelfung hat das Doronico columnae-

Fagetum auf dem Berg Biokovo, beschrieben von Tri-
najstic 1993 (Spalte 9). Wegen seiner Lage an der Adria-
kiiste und des wirmeren Klimas hat diese Assoziation
eine besondere floristische Zusammenselzung. Die Zahl
der Arten ist sehr gering, es fehlen vor allem die
mesophilen Arten des Unterverbandes Saxifrago rotundi-
folii-Fagenion, nahezu alle Arten des Verbandes Are-
monio-Fagion, viele der Ordnungen Fagetafia sylvaticae
und Adenostyletalia und der Klasse Querco-Fagetea.
Diese Assoziation ist nach Marincek (1995) als eine
extrazonale illyrische Vegetation zu betrachten und ist
von einem Ubergangscharakter zwischen den illyri-
schen hochmontanen Buchenwiildern und der Asso-
ziation Sesferio-Fagetum gekennzeichnet.
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ILIRSKI VISOKOGORSKI BUKOVI GOZDOVI

Lojze MARINCEK
Biolazki institut ZRC SAZLUI, SI-1000 Ljubljana, Novitrg 5

POVZETEK

Aftimantanski bukovi gozdovi so na obmocju ilirske florne province (po Marincku, 1993} razsirfeni na velikih
povisinah in gradijo vegetacifski pas od 900 {1200) do 1400 m n.m. Na morski strani Dinarskega gorstva prehajajo v
zdruzbo Seslerio-Fagetum; na korntinetalnem delu Dinaridov mejijo v nizjih nadmorskih viginah na dinarske felovo-
bukove gozdove (Omphalodo-Fagetum (Treguboy, 1957) Marincek et al. 1992), visie pa prehajajo v subalpinske
bukove gozdove Pelysticho lanchitis-Fagetum (. Horvar, 1938} Marincek in Poldini et Nardini var. geogr. Allium
victorialis Marincek 1996. »

Altimontanski bukovi gozdovi so raziirjeni (po Marincky, 1995) v dveh fitogeografskih obmodciib ilirske flomne
province.

Na dinarskem fitogeografskem obmocju, koder previadujejo apnenct, sta bili opisani dve geografski vatianti
asociacije Ranunculo platanifolii-Fagetum Marincek et al. 1992, Zapadni det dinarskega fitogeografskega obmocja
poraséa geografska varianta Ranunculo platanifolii-Fagetum var. geogr. Calamintha grandiflora Marincek 7996,
osrednji in vzhodni del pa geografska varianta Ranuncelo platanifolii-Fagetum var. geogr. Doronicum columne
{Tregubov, 1941) Marincek hoc loca.

Altimontanski bukovi gozdovi na alpsko-predalpskert obmocju ilitske florne province uspevajo predvsem na
dolomitih. Na tern obmodju so bile opisane tri asociacije. Na skrajnem zapadnem defu je bila opisana asociacija
Dentario pentaphylii-Fagetum H. Mayer et Hofman 1969, v osrednjem delu previaduje Anemono tifoliae-Fagetum
Tregubov 1957, na vzhodnem delu predalpskega sveta pa asociacija Ranunculo platanifolii-Fagetum var. geogr.
Hepatica nobilis Marincek 1993,

Kljutne besede: altimontanski bukovi gozdovi, itlyricum, sintaksonomija
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Ubersichts-Tabelle der Assoziationen der hochmontanen Buchenwilder Illyriens.

Pregledna tabela asociacij ilivskih altimontanskih bukovih gezdav.

Nr. der Asspziation 2138415167189 Nr. der Assoziation Tiz2i3t415161718(9
Stevilka zdruzbe Stavilka zdruzbe
Saxifrago rotundifolii- Victa oroboides [RERR
Fagenion Omphalodes veina 1 111
Saxifraga rotundifolia 4l tjti142 51315 Atliunt victorialis 1
Polystichum fonchitis 1lii2zi13143 5 Ranunculus fanuginosus 2 212143
Polygonatum verticillatum 14 | 112141515 3 Carex pilose 141
Adenovstyles glabea 31381 {4i4{2 Steffaria montana {1 b
Luzwla sylvatica 11 i2{213 212 Dentaria polyphylla 2
Ranuncufus platanifolius 211 41314 4 Astrantia croatica 2
Adenostyles alliaciae 2121413 2|1 Dentaria trifalia 1
Cicerbita alpina ] 113 5 Doranicurm columnae 215
Cearanium sylvaticun 1 1 + Lilium catfaniae 5
Clematis alpina 1]t Fagetalia sylvaticae
Vicla biffora i 1 Fagus sylvatica S|s5| 5515158515148
Rhododendron hirsutum 1 3 Mycalis muralls 2133333313141 2145
Homogyne alpina 1 + Viola reichenbachiana 2013133t f1]4i2]144
Salix appendicuilata 1 Acar pseudoplatanus 412121415 ]212]4
Ajuga pyramidalis i Actaea spicata 412304011 1211412
Aremopio-Fagion 5. lat Daphne mezereanm 4121313 14121312
Aremonia agrimoninides + 121312185 1584]13 Epilabium montanum 312111 31213
Lentaria enneaphylias 413)2141515(142 Euphorbia amygdaloidizs 2124343128513
Rhamnus fallax AR AEEERERE A Lonicera afpigena Ift]2132121415]4
Lamium orvala IHARESREERERY: Mercurfalis perennis 3331414131513
Aposers foetida Al2i3i4p292 Polvstichum acefeatum 2012121212131 2]|1
Cardamine #rifolia 313j21444]- 2 Geranium robertianum 211 i1 413414
Cyelamen purpurascens Jlalafaj2l- Neoltia nidus-avis Tj2f3q1 1 i
Calarmintha grandiflora 111132 1 Paris quadrifolia 3 23312512
FHomogyne sylvestris 12114142 Meenanthes purpurea 4 3131415 4
Hellebars niger + )44 1 Pulmaonacia officinalis i IR REAEY
Primula vulgaris 11242 Sanicula europaea 2 2120113142
Vicia arobolides 11301 Syrnphytum wiherosum i T{3131s51212
Hacquelia epipactis +] 112 Carex syfvatica 2 212121214
Sesleria autumnalis 1 4 Denfaria bulbitera 2 31314 414
Isopyrum thalictroides it Galium odoratum 2 3P2§54215
Knautia drymeia subsp. 1)1 Latfyrus vernus 212 11241 1
cirymeia {ilium martagon 211 212 2
fuphorbia carnfolica + i1 Melica nutans 3jti34 I
Epimedium alpinum 1 Safvia glutinosa 283434 5
Lonicera caprifolium 1 Myosatis sylvalica 117 1 L
Ceranium nadasum 1 Petasites alhus 311+t
Trenn-und Kennarten der Phyteumna spicatum 4 1 314
Assoziationen Polygonatum multifloruny | 1 211 1
Dentaria pentaphylics 1 Querco-Fagelea
Festuca atissima 2 21341212 Carex digitata 2lala4i2]1142
Luzuia nivea A ERE Calium laevigatam 20211000 2
Anemone irifolia s 51511 Lonicera xylosteum 11111 3 1
Larix decidua Fi3|t ABemone Aemorosa 111 31581%5S 2
Vaccinium vitis-idaea 1yl Caoryvlus avellana 1i1§1¢1
Melampyrum sylvaticum LI Helleborus odorys IRE 11
Pinus syfvestrs 141 Platanthera bifolia 141 211
Hepatica nobilis 1T]11§2]3 2 Aegopodium podagraria 111 1
Helleborus niger ssp. niger +ld4 4 Ctenidium molluscem 4 4|2
Adenostyles alliariae 21243 211 isothecium myuran 1 202
Catamintha grandifiora 1113312 Rosa arvensis 311 I
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Nr. der Assoziation 1123345 |6)7]8}9 ! - Dentario pentaphylli-Fagetum Mayer et Hofmann
Stevitka zdruzbe 1969 fex Poldini, Nardini 1993, Aufn. 7-31)
Cruciata glabra 3 I 2 - Anemonc-fFagetum Tregubov 1962 var. geogr.

und andere (in druge) Luzula nivea emend. Marincek, Poldini, Zupanéi¢
Adenostyletalia (ex Marincek et al. 1989, Auf. 37)

Dryopteris fff”'x'maf 41432141313131413 2 - Anemono-Fagetum var. geogr. Helleborus niger.
Athym..rm f;hx-{ermna 584331331112 ebenda (Aufn. 83

Senecio fuchsii 11231141443 3 4 - Ranunculo platanifolii-Fagetum Marincek et al. 1992
Aconitum villparia 1 ! 2lie2 var, geogr. Hepatica nobilis Marincek 1993 (Aufn
Saxifraga cuneifolia 1§21211 3 10 5 rr>r€ c)'rl? -

: ) P o o PRIR-Ee

gi)ﬁ;g;jzzgﬂawm L ! ? ; -: 717 5 - Ranunculo plafan{fofii-Fagefum Marincek et al. _?_ ?92
Aconitom ranancalifoliom 71 7 var. geoge. Calamintha grandifiora 1996 (Aufn. 77
Milivm effusum 1 112 mscr. }

Aconitum paniculatum 1 1 6 - Fagetum croaticum australe subalpinum Horvat 1938
Anthriscus nitida 1] {ex Horvat 1338, Auin. 15)

Ribes alpinurn 141 7 - Fagetum illyricum montanum Fukarek 1958 fex
Vaccinto-Piceetalia Fukarek 1958, Aufn, 5)

Abjes afba 34242421213 |243 8 - Aceri-Fagetum illyricum Horvat 1938 (ex Tregubov
Hieracium sylvaticurn 21314141 113 4 1941, Aufn. 9)

Oxalis acetosella Sj4pala]dtd|3)3 9 - Doronico columnae-Fagetum Trinajstic 1993 (ex
Picea abies 33545 Aal331 1343 Trinafstic 1993, Aufn. 7)

Solidago virgaurea 432121111 2 1

Veronica urticifolia 443331212313 ]1513

Gentiana asclepiadea 2318113 1]3 2

Majanthemurm bifolium 3f2i211]13]2

Vaccinium myrtitius 233j4p1|1]2 2

Valeriana tripleris 21212121 % 2

Luzufa luzuloides P12 2

Orthilia secunda 2 2{1 2 4

Rosa penduling 20212112 2

Rubus saxatilis IR EERRA

Dryopteris expansa 112 1

Gymnocarpium dryopteris {4 |2 | 112

Dicranum sCoparium 3 11+

Hypruim cupressiforme 1 i1 -

ionjcera pigra 211 1 1

Polytrichum formosum 1 11

Dactylorhiza maculata 1 1

Huperzia selago 1 1

Melampyrum sylvaticum ]2

Pinus sylvestris 1)1

Pvrola clorantha 1 i
#und andere (in druge)
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COLONIZZAZIONE DI MACROEPIFITI ALGALI SU POSIDONIA OCEANICA
(L.) DELILE LUNGO IL LITORALE SLOVENO
(GOLFO DI TRIESTE - NORD ADRIATICO)

Martina ORLANDO
TV Koper-Capodistria, SI-6000-Capodistria, Via O.F. 12

Guido BRFSSAN
Diparlimento di Biologia dell'Universith degli studi di Trieste, IT-34127 Trieste, Via Licio Giorgieri 10

SINOSSI

Posidonia oceanica ¢ fa fanerogama endemica del Mediterranen. Dagli anni 60 ad oggi, P. oceanica ha subito,
nel Golfo di Trieste, un ampio degrado, tanto che 'unica prateria rimasta in vita si trova lungo fa costa slevena, tra
fe citta di Capodistria ed 1sola. Le foglie di P. oceanica, oggetto del presente lavoro, sono state raccolte a partire dal
maggio 1994, a intervalli di un mese per tutto un anno (fino all'aprife 1995}, nell'ultima "macchia” presente in
direzione delfla citta di Isola, ‘

Sono stati contati il numero di ciuffi per m? di superficie e il numero di foglie per ciuffo; & stata misurata la
lunghezza delle foglie e per ogni specie macroepifita determinata sono stati contati gli individui e registrata la
distribuzione lungo la foglia divisa in terzi. Da quanto & emerso dal presente studio si pud affermare che il numero
medic di foglie per ciuffo e la lunghezza media delle foglie pit esterne risufta maggiore nei mesi estivi {in piena
accordo con la letteratura scientifical per influenza soprattutto della temperatura;, non & evidenziabile, altresi, un
“effeito faccia® delle foglie isolaterali di P. oceanica, dovuto a un diverso ricoprimento di macroepifiti algali (esposti
alla luce); lo strato incrostante € quello maggiormente sviluppato. | macroepifiti algali manifestano, durante il
processo di colonizzazione dell'ospite, una "tendenza distributiva” in modo che il numero di specie e di individui
diminuisce dall'apice verso la base della foglia. £ stata messa in evidenza una relazione lineare tra la durata del
fotoperiodo e il numero di specie di macroepifiti algali della base e tra il fotoperiodo e il numero di individui
presenti sui diversi tratt fogliari considerati. | valori dell'indice di diversita di Shannon-Wiener, calcolati per i tratti
basali, sembrerebbera indicare l'esistenza di una ciclicitd della struttura del popolamento di macroepifiti algali su
queste foglie.

Parole chiave: Posidonia aceanica, macroepifiti, indice di diversith, Golfo di Trieste, Slovenia

INTRODUZIONE 1977; Giraud et al, 1979; Boudouresque et af.,, 1981,
1989; Colantoni et al, 1982; Mazzella et a/., 1981,
1584, 1986, 1989; Buia ef al., 1985, 1989; Cinelli et al.,

1984; Cinelli, 1995, Pergent & Pergent-Martini, 1995).

Le praterie di Posidonia oceanica {L.) Delile, rappre-
sentano il sistema a fanerogame piil esteso nel Medi-

terraneo ed uno dei pit produttivi dell'ambiente litorale
(Hartog, 1970, 1977). Numerose ricerche analizzano i
vari aspetti di queste praterie, come ad esempio: la
struttura; la comunita epifita di foglie e rizomi; la fauna
associata a tale sistema {Ben Var Den, 1971; Giraud,

Nel Golfo di Trieste P. oceanica ha subito, dagli anni
'60 a oggi (Simonetti, 1966, 1972; AA. VV. 1970; Rossi
& Orel, 1968; Orel et al., 1981/82; Caressa et afl.,, 1995),
un ampio degrado:

- Nella parte eccidentale, soprattutto in alcune aree
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Fig. 1: Area di studio.
§i. 1: Zemljevid obravnavanega obmodja.

prospicientt il litorale gradese, questa specie si & ridotta
a pochi ciuffi {Cainer, 1994). Si watta di formazioni
fimitate che non raggiungono lo "status” di praterie, ma
costituiscono piuttosic zolle isolate di piccole dimen-
stoni che si trovano ad una profondity varia, tra 3 e 4,5
metri (Cainer, 1994);

- Nella parte orientale, tungo ia costa slovena, tra le
citta di Capodistria e 1sola, si trova ancora una "prateria”
s.l) di questa specie (Vukovi¢, 1982a-b; Vukovid &
Turk, 1995) (fig. 1). Probabilmente a causa di variazioni
imporianti de} regime sedimentario {e dunque dela tras-
parenza e penetrazione della luce), P. oceanica st trova
in questo biotopo solo sottocosta. La pianta vive, su un
substrato sabbioso, piti ¢ meno misto a fango, in rag-
gruppamenti distinti fra Joro, che nel complesso confe-
riscono alla “prateria” un tipico aspetto "a macchie"
(Colantoni et al, 1982). Va segnalato che, ai margini
defle macchie di P. oceanica nella Baia di Capodistria,
si riscontra con frequenza la presenza di un prato di
Cymodocea nodosa Asch., che potrebbe essere inter-
pretato come preparaterio (Pergent & Pergent-Martini,
1995) al Posidonietum oceanicae (Moliniér-Picard,
19690), associazione climax di fondi marini mediterranei.

In un guadro di generale regressione di fanerogame
marine nel Golfo di Trieste (Bressan & Odorico, 1993;
Odorico & Bressan, 1993a-b) lo studio di papelamenti
relitti di P. oceanica nella Baia di Capodistria & sem-
brato improcrastinabile sia sotto il profilo di una carat-
terizzazione fenologica delle macroalghe epifite, che
del processo di colonizzazione di queste alghe sulle
foglie dell'ospite.

MATERIALI E METODI

| campioni di P. oceanica sono stati raccolt, a
partire dal maggic 1994, a intervalli di un mese per tutto
un anno fino ad aprile 1995), nell’ultima "macchia® pre-
sente in direzione della citta di Isola (Stovenia), in pros-
simita della strada costiera {Lat 45° 33' 00" N, long 13°
41" 40 e 13° 42° 20" £). Si wratta di una cintura larga ap-
prossimativamente cinguanta metri, che si espande per
un tratto di civca un chilometro (Vukovi¢ & Turk, 1995);
il limite batimetrico superiore di queste "macchie” punto
in cui si incontrano le prime fanerogame partendo dalla
linea di costa, varia tra 0.5 m e 1 m, a seconda delle
condizioni di marea, il limite bhatimetrico inferiore,
punto in cui le *macchie" terminano in profondita, non
supera | 4 m. In una di queste "macchie” & stato marcato
un punto di riferimento come centro di un‘area di
campionamento di un metro di diametro, da cui sone
stati prefevati ogni mese tre ciuffi di P. oceanica, ad una
profondita di due metri circa. La densita () della
macchia & stata misurata nel punto di riferimento con
Fainto di un quadrato di 50 centimetri di lato. La
superficie del quadrato (250 cm?), rappresentativa per la
misurazione, & stata determinata sperimentalmente &=
costante). F stato contato il numero di foglie per ciuffo
ed & stata misurata la lunghezza delle foglie oggetto del
rilevamento. Di ogni ciuffo & stata presa in esame la
foglia pilt esterna, piti vecchia e spesso la pit epifitata,
pertanto pit utile per fa caratterizzazione fenologica dei
macroepifiti algali.

Le foglie utilizzate per lo studio sui macroepifiti |
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algali, sono state suddivise in tre parti uguali in lun-
ghezza: tratto apicale, tratto intermedio e tratto basale.
Da un'accurata osservazione risulta che tali foglie non
mostrano un “effetto faccia" (Chessa ef af., 1982). Cid
significa che non esiste praticamente differenza quan-
titativa tra il ricoprimento degli epifiti algali di una delle
superfici fogliari rispetto all’alira.

Allo scopo di evidenziare eventuali periodicity/
stagionalitd dei macroepifiti algali nel periode consi-
derato {12 mesi), sono state registrate serie storiche di
dati: aj qualitativi, sulla presenza-assenza di specie sui
diversi tratt di foglia; b) guantitativi, relativamente alle
varfazioni del numero i specie e al numero di individui
per specie. | dati quantitativi sono stati rilevati su 3 re-
pliche (foglie) mensili dei 3 tratti in cui & stata suddivisa
ogni foglia, per un totale di 108 rilievi.

U'elaborazione dei dati con metodi di analisi multi-
variata (cluster analysis) é stata impiegata in modo com-
plemantare per ¢ercare di descrivere le variazioni quali-
quantitative del popolamento, di individuare le cause di
queste variazioni e di predirne gli stati .

La rappresentazione grafica delle relazioni di so-
mighanza alllinterno delle matrici é stata oftenuta
mediante dendrogrammi relativi alle specie (variabili
dipendenti) ed ai rilievi (variabili indipendenti) sulla
base deil'applicazione dell'indice di Gower (1971) {fig.
Zae2b).

L'ndice di Diversita (D fig. 8) & state calcolato
secondo fa formula dell'entropia (M di Shannon &
Wiener {1949);

H'=-E plit * In (pi) i=1,5

RISULTAT! E DISCUSSIONE

Duwrante il periodo di sperimentazione i numero
medio di foglie per ciuffo dei campioni mensili & varfato
da un minimo di 5,33, riscontrato nei mesi di novembre
e dicembre, ad un massimo di 7,33 in giugno ¢ luglio.

La lunghezza media delle foglie pitt esterne dei ciufii
considerati, @ variata durante Manno di sperimentazione
da un minimo di 37,3 cm in cttobre, ad un massimo di
52,4 cm in luglio.

fn accordo con quanto riportato in letteratura, il
numerc medio di foglie per ciuffo e la lunghezza media
delle foglie pili esterne sembrano essere variati, anche
qui, per influenza di fattori climatici quali ad es. [a
temperatura che condiziona | ritmi di accrescimento di
P oceanica (Buia & Mazzella, 1989},

Nel mese di settembre 1995 & stata rilevata la
densita media della "macchia”, che & risultata 388
Ciuffifmz.

Le specie algali macroepifite rifrovate su P. oceanica
{tutte giad, pitt 0 meno frequenlemente, segnalate nel
Golfo di Trieste in ricerche precedenti (Techet, 1906;
Giaccone & Pignatti, 1967; Lausi, 1967; Pignatti &
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Giaccone, 1967, Pignatti, 1973; Vukovic, 1980; Franzo-
sini et al, 1984; Franzosini & Bressan, 1988; Munda,
1988, 1991; Bressan ¢t af., 1990) sono:

Tab. 1: Macroepifiti algali su P. oceanica.
Tab. 1: Makroepifiti na pozejdonki.

CHLOROPHYCOPHYTA

ULOTRICHALES

ULVELLACEAE

Ulvefla setchellii P.).L, Dangeard Ulv stc
ULVACEAE

Ulva faetevirens 1. Ulv ltv
CLADOPHORALES

CLADOQPHOGRACEAE

Cladophora prolifera (Rethy Kutzing Cid prl
Cladophora echinus (Biasoletto) Kutzing Cld ech
CHROMOPHYCOPHYTA

DECTYOSIPHONALES

GIRAUDIACEAE .
Giraudia sphacsfarioides Derbés et Solier Grd sph
CHORDARIALES

CHORDARIACEAE .
Cladlasiphon cylindricus (Sauv.) Kylin Cld ¢in
MYRIONEMATACEAE

Ascocyclus orbiculars (). Agardh Kjetiman Asc orh
RHODOPHYCQPHYTA

CORALLINALES

CORALLINACEAE

Hydralithon cruciatum (Bressan} Chamberlain Hdr cre
Hydrotithon farinosum {Lamouroux) Penrose et Hdr fen
Chambertain

Pneophyiium fragite Kutzing Pne frg
Titanoderma coraltinae {(Hauck) Waetkerting, Tin crl
Chamberiain et Sitva

Titanoderma pustulatum (Lamouroux) Naeg. Ttn pst
CERAMIALES

Pofysiphonia denudata (Dillwyn) Greville Pls dnd
Polysiphonia furcellata {C.Agardhy Harvey pls fre
Folysiphonia rigrescens {Hudson) Greville Pls ngr
Lophosiphonia scoputorurn (Harvey) Womersley Lph scp
DASYACEAE

Heterosiphonia wurdemannii (Bailey) Falkenberg Htr wrd
CERAMIACEAE

Antithamnion tenuissimurm 4C. Agasdh) Nigeli Ant tas
Callitharmrion coryinbosurn (J.E. Smith) Lyngbye Clt crm
Ceramityn cingulatum Weber van Bosse Crm cng
Ceramitn tenerrimum (. Mactens) Okamura Crm tar
BANGIALES

ERYTHROPELTIDACEAE

Erpthrotrichia carnea (Dillwyn) . Agardh Ert crn
GONIOTRICHALES

GOMNIOTRICHACEAE

Stylonema alsidii {Zanardini) K. Drew. Sti als
RHOOYMENIALES

CHAMPIACEAE

Chylocladia verticiflatz (Lightfoot) Bliding Chl vet
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Fig. 2: Dati qualitativi di presenza - assenza di macroepifiti algali sui tratti Basale, Intermedio ed Apicale delia
faglia di P. oceanica, riordinati in base alle similitudini evidenziate dai dendrogrammi. A) Dendrogramma relativo
alle specie. B) Dendrogramma relative ai mesi di rilevamento.
SI. 2: Kvalitativni podatki o navzocnosti makroepifitskih alg na bazalnih, intermediarnih in apikainih delib lista
pozejdonke, prikazani v obliki dendrogramov. A} Dendrogram, izvisan na podlagi vist. B} Dendrogram, izrisan na
podlagi sezonske dinamike naseljevanja epifitov.

rilevamento {2).

Per la nomenclatura delle specie citate sono stati
seguiti fondamentalmente i seguenti testi: Gallardo et
al., {1993); Giaccone et al., (1994); Bressan & Babbini,
(1996); Silva et al., (19986).

La distribuzione delle specie di macroepifite algali
(fig. 3) sulle foglie di P. oceanica raccolta nella baia di
Capodistria non & risultata omogenea. L'applicazione
dell'analisi multivariata ha permesso di mettere in evi-
denza {fig. 2 a e 2 b) una certa “tendenza distributiva”,
pill 6 meno marcata, di alcune specie sia rispetto ai
tratti di foglia presi in esame {1}, sia rispetto ai mesi di

Rispetto alla topografia fogliare si sono potute
distinguere specie insediate:

a) su singoli tratti di foglia:

- tratto basale: Cladosiphon cylindricus, Lopho-
siphonia scopulorum, Heterosiphonia wurdemannis;

- tratto intermedio! Polysiphonia denudata;

- tratto apicale: Ulva faetevirens, Anthithamnion te-
nuissimum, Chylocladia verticillata.

su tratti di foglia diversi, ma contigui:

- basali e intermedi: Cladophora echinus,

- intermedi e apicali: Polysiphonia nigrescens, Cla-
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dophora prolitera, Erythrotrichia carnea, Calfithamnion
corymbosum, Ceramium cingulatum,

Altre specie non sembrano avere avuto alcuna “ten-
denza distributiva”" nel corso di questa sperimentazione,
dal momento che sono state rinvenute indistintamente
su tutti i tratti di foglia. Tra queste specie: Pneophylium
fragile, Hiydrolithon farinosum, Hydrolithon cruciatum,
Ulvella setchellii sono pil frequenti (12/12 maesi); altre
specie: Titanoderma corallinae, Ascocyclus orbicularis €
dischi germinativi di Ulvales sono un meno frequenti
{10/12 mesi).

Lo strato incrostante & quelo maggiormente svilup-
pato, rappresentato da specie appartenenti a diversi
gruppi ecologict, che Boudouresque (1984} ha definito
per il settore settentrionale del Mediterraneo occiden-
tale, ma soprattutto a: HP (Herbier des Pasidonies) come
Pneophyllum fragile ¢ Ascocyclus orbicularis, & SC
(Sciaphile de mode refativement calme) come Hydro-
fithon farinosum e H. cruciatum, Tall specie presentano
una copertura molts estesa sulla foglia di Posidonia, con
un numero di individui relativamente elevato (Ovlando,
1995). Le specie erette (ad es. Glraudia sphacelarioides
e Polysiphonia furcellata) si insediano o sul tallo deile
specie incrostant {(epifiti di 2° ordine) o direttamente
sulla foglia, negli spazi libert lasciati dalle Coral-
linaceae.

fl rapporto fitosociologico tra alcuni dei macroepifiti
algali rilevati porta al riconoscimento di un'associazione
caratteristica tra le angiosperme marine, descritta in
letteratura come: Myrionemo -~ Giraudietum sphacela-
ricidis Van der Ben {1971); tale associazione non
sarebbe perd esclusiva delle foglie di £. oceanica (Giac-
cone ef al, 1984), poiché si pud riscontrare, anche se
Enpoverita, su altre angiosperme marine (Buia et &/,
1996) ¢ su alcune fronde di Cistoseire defl'infralitcrale
{Giaccone et al., 1984),

La durata relativamente circoscritta di questa spe-
rimentazione non consente di distinguere tra “tendenza
distributiva” det singoli macroepifiti algali sulle foglie di
P. oceanica e vera e propria "elettivita specifica topo-
grafica’ derivante da una particolare reattivitd dei
macroepifiti al sinergismo det fattor] ambientalt. Sulla
base di queste osservazioni preliminari e per estensione
al Nord Adriatico dei gruppi ecologici statistici di ap-
partenenza delle singole specie (Boudouresque, 1984),
é pensabite che una distribuzione elettiva sia probabile
solo se verificata sul medio lungo periodo.

Rispetto alla presenza temporale le specie riordinate
secondo il dendrogramma {fig. 2 a) sembrana divise, ad
una soglia di affinita di {,31, in tre grandi raggrup-
pamenti (A1 e A2; B; C):

a) up_primo gruppo (fig, 2 a - clusters Al e A2) &
costituite da specie presenti per tutto il tempo di
sperimentazione (12/12 mesi} su tutta la foglia (BIA -
tranne qualche eccezione):

* senza variazione di distribuzione fungo la foglia

(specie che non portane alcuna informazionej: Pneo-
phylium fragile, Hydrolithon farincsum, H. cruciatum e
Ulvella setchellii.

con varazioni ternparatl di distribuzione fungo fa
foglia:

- variazioni minime {1/12 mesi - 2/12 mesi) tra tratti
contigui di foglia: Titanoderma corallinae, Ascocyclus
orbicularis e dischi germinativi di Ulvales {vartazioni
circoscritte soprattutto ai mesi relativamente piti freddi);

- variazioni anche rilevanti {ma sempre fra tratti
contigui} (fig. 2 al: Giraudia sphacelarioides (cluster A1)
e Titanoderma pustulatum (cluster A2} (soprattutio nei
mesi relativamente pit caldi), Polysiphonia furcelfata,
Cladophora profifera, Frythrotrichia carnea, Stylonema
alsiclii. In particolare nel corso dell’anno di speri-
mentazione Stylonema alsidii & stata rilevata su tratti di
foglia progressivamente diversi.

h) un_secondo gruppe {fig. 2 a - cluster C}: & co-
stituite da una singola specie (Cladaphora echinus),
presente per tutto il tempo di sperimentazione (12/12
mesi) ma solo sui tratti intermedio e basale (Bf}.

¢) un terzo gruppo ffig. 2 a - cluster B) & costituilo da
specie con presenza discontinua perché timitata a deter-
minati periodi dell'anng, anche molto circoscritii (pre-
senza talvolta effimera o comungue occasionalel:

periodi relativamente caldi con specie pili frequenti:
Polysiphonia nigrescens e Cladasiphon cylindricus {5/12
mesi) e meno frequenti: Heterasiphonia wurdemannii
{2/12 mesi); Polysiphonia denudata, Lophosiphonia sco-
pulorum ¢ Chylacladia verticilfata (1712 mesi) effimere
od occasionali;

periodi relativamente freddi con specie pit frequenti:
Callitharmnion corymbosum (6/12 mesi} e Ceramium
cingulatum (5/12 mesi) e meno frequenti: Ceramium
tenerrimum {2/12 mesi) e Antithamnion tenufssimum
{1/12 mesi) effimere od accasionali.

Suila base dei dati hiologict relativi alle variazioni
temporali di distribuzione delle diverse specie lungo le
foglie, la cluster analysis delle variabili indipendent
(rilievi} evidenzia, ad una soglia di affinitd dello 0,72
due grandi gruppi (fig. 2 by cluster O, quelio det mesi
compresi tra novembre 1994 e aprile 1995 con tem-
peratura dell'acgua, a 5 m di profondita, relativamente
hassa (da 9,1°C a 15,4°C; minimo 8,8°C in superficie a
gennaio 1999), e cluster N, quelle dei mesi compresi tra
giugno ¢ ottohre 1994 con temperatura refativamente
piti elevata (da 16,4° a 22,3°C; massimo 26,8°C in
superficie ad agosto). I cluster M inoltre permelte di
gvidenziare come i mese di maggio 1994 presenti
sensibili differenze (fig. 2 b} rispetto agli altri mesi del
periade caldo: sia nella composizione dello spetiro
floristico dei macroepifiti, sia nella distribuzione delle
specie lungo le foglie.

Sulla base di queste osservazioni sembra che [a
distribuzione dei macroepifit algali di £, oceanica non
sta casuale, ma regolata dal ciclo annuo stagionale di
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fattori climatici: abiotici (fotoperiodo, temperatura, tra-
sparenza, ecc.} e biotici {ciclo vitale) che regolano del
resto la vita della stessa pianta ospite {Cinelli et al,
1955; Drew, 1978; Cinefli, 1995).
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Fig. 3: Variazione del numero di specie epifite algali sui
tratti defla foglia di P. oceanica durante l'anno di
campicnamento.

SI. 3: Sezanska dinamika stevila vrst epifitov na listih
pozejdonke v obravnavanem obdobju.

Anche le variazioni del numero di specie di
macroepifiti algali su foglie di P. oceanica raccolta nella
baia di Capodistria sono state diverse sia rispetto ai tratti
di foglia presi in esame, sia rispetto ai mesi di
rilevamento compresi nejl’arco di tempo considerato. La
differenza pils marcata tra il tratto fogliare basale e
guello apicale & stata registrata tra novembre 1994 ¢
febbraio 1995, la differenza meno evidente & stata
osservata tra giugno e ottobre 1994 {fig. 3). infatti:

i - 1l tratto apicale della {oglia @ epifitato da un nu-
mero di specie maggiore (rispefto ai tratti sotlostanti) e
quasi costante, con piccoli decrementt nei mesi pil
freddi; sotto questae profito il tratio apicale risulta essere
l'intervallo pit stabile della foglia (fig. 3). Qualche fles-
sione pud essere anche dovuta alla presenza di specie
occasionali. ) tratto apicale, i} pils vecchio della foglia,
si trova in condizioni di luce costante o diretta, ¢
sottoposto al massimo sforzo, rispetto ai trafti intermedio
e basale, per contrastare 'idrodinamismo dell'energia di
fondo (Arber, 1920; Den Hartog, 1970).

it ~ Il tratto intermedio delia foglia, presenta nei mesi
invernali un decremento pill marcato del numero di
specie rispetto al tratto apicale {fig. 3); tale decremento
semibra essere in relazione sopratiutio con Ja durata del
fotopericdo che regola, con la penetrazione della luce
in profondita, lo stesso periodismo stagionale. Anche la

proiezione dell'ombra causata dagli apici della foglia su
questo tratto poltrebbe avere una sua influenza (in
relazione quindi con le variazioni di lunghezza fo-
gliare).

iii - 1} tratie basale delfa foglia presenta un minore
numeso di specie {rispette ai tratti soprastanti), e al
contempo, ne presenta la massima variazione annuale
{hig. 3). Tale variazione pud essere indotfta dalla sinergia
di molti fattori, quali: fotoperiodo ridottc nei mesi
invernali (fig. 4}, oscurita ancora maggiore del tratto
interessato (rispetto al tratto intermedio) per le ragioni
suddette (vedi: i}, idradinamismo ridotto (a causa dei
tratti fogliari sovrastanti} con conseguenti: scarso ricam-
bia e temperature mitigate rispetio all'apice fogliare. An-
che Paccrescimento basale della foghia pud avere il suo
rofo {(Wittmann, 1984).

Per inciso, nel mese di maggio 1994 & stata registrata
fa presenza di un numero di specie molto ridotto (13),
rispetto agli altri mesi di rilevamento (15-18). Varie
ipotesi possono essere formulate, per giustificare questa
minor presenza di specie macroepifite, partendo: dal
periodo di maggior accrescimento delle fogiie di £
aceanica quindi dall’etd di questo tratio fogliare; da
un'improvvisa profiferazione di planctonti e conse-
guente diminuzione di trasparenza dell'acqua; da un
improvviso, seppur episodico, apporto di acgue reflue e
di dilavamento metearico, da un vicino {< 80 m} shocco
efituente con conseguenti variazioni di salinita e, ancor
pit, di trasparenza delf'acqua. Queste ipotesi possono
essere considerate almeno in parte coincidenti (anche
sotto il profilo temporale). In particolare 'ipotesi del-
linfluenza della trasparenza sulla distribuzione dei
macroepifiti algall e sulla relativa ricchezza floristica
trova un suo fondamento su serie storiche decennali di
dati fisici dellintero Golfo di Trieste (Stravisi, 1983);
dall*analisi di questi datt si nota una tendenza a valori
massimi di rasparenza dell'acqua di mare nei mesi di
luglic - agosto - settembre (10 m} & gennaic (& m), e
minimi tra aprile e maggio (6 m) e ta otiobre e
dicembre (7 m).

Per poter individuare pot, pib agevolmente, possibili
relazioni tra fattori biotici e abiotici nel processo di
colonizzazione della foglia, & stato scelto il tratto
basale, dal momento che qui la variazione di presenza

‘annuale di specie macroepifite sembra essere pilt modu-

lata. St pud notare cosi (fig. 4) che la variazione annuale
ha un andamento simile e carrispondente sia alla durata
del fotaperiodo che alia temperatura def mare a 5 m di
profondita, dove sono stati raccolti i campioni di P.
oceanica. L'andamento annuale del numero di specie
(fattori bictici} e di durata del fotoperiodo (fattori
abiotici) sembra legato da una relazione lineare (fig. 5):
v = 0,8811x - 0,9662 (R2=0,85 con R? che rappresentz il
coefficiente di determinazione). Tale relazione lineare &
individuata grazie all'esclusione dal calcole dei dati
relativi al mese di maggio, caratterizzato da quelle

114




ANNALES 13/'98

M. ORLANDO, G. BRESSAN: COLQNIZZAZIONE B MACROERIFITI ALGALE SUJ

peculiarita gia riportate sia a proposito della distri-
buzione det macroepifitt lungo la foglia che a proposito
delle variazioni del numero d'individui.
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Fig. 4: La variazione annuale del numero di specie sul
tratto basafe ha un andamento simile e corrispondente
sia alla durata del fotoperioda che alla temperatura del
mare a 5 metri di profondita.

$i. 4: Letna dinamika Stevifa vest na bazalnem delu
sovpada z dolzino fotoperiode in temperaturo morja na
5 metrihk globine,

Delle 24 specie determinate in tulti i rilievi eseguiti
sono stati contati complessivamente 29241 individui,
suddivisi in: 3113 (10,60%) sul tratio basale, 11309
{38,54%) sud tratto intermedio; 14219 {50,844%) sul tralto
apicale. Nonostante i numero relativamente elevato,
guesti  dali quantitativi noa sono  statt  ritenuti
rappresentativi (Orlando, 199%) nel 13,3% dei casi
dove, in certi periadi delltanno, o il campione di alcune
specie {(Polysiphenia furcellata, P. nigrescens, Clado-
phora echinus, C. prolifera, Stylonema alsidii) era
particolarmente ridotto e variabile sulla base delle 3
repliche rilevate (0-4 individuifspecie), o il campione
era sovrabbondante e vatiabile (107-142 individui/
specie} a causa di upa colonizzazione imporante e
improvvisa come ad es. nel caso di dischi germinativi di
Ulvales (luglio 1994} o nel caso di Ascocycfus orbi-
cufaris (marzo 1995 - tratto intermedio) (Orlando,
1995). Per questa ragione i dati quantitativi, non sono
statt ulteriormente elaborati, ma sono stati  ritenuti
softanto indicativi per alcune osservazioni proposte qui
di seguito.
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Fig. 5: L'andamento annuale del numero di specie e di
durata del fotoperiodo sembra legato da una relazione
{incare: y = 6,8811 x - 0,9662.

S 5: Linearna regresifa med letno dinamiko stevila vist
in fotoperiedo: y = 0,8811 x - 0,9662.

Anche le vasiazioni del numero di individui totale (1)
e per specie (2) di macroepifiti algali su foglie di P
oceanica é stato diverso rispetto ai tratti di foglia prest in
esame e rispetto ai mesi di rilevamento:

It numero di individui totali (fig. 6) presenta un
gradiente di distribuzione orientato dai tratti apicali, piit
ricchi di individai (14919), agli intermedi (11309), ai
tratti basali, piti poveri, (3113), quasi per tutto l'arco di
osservazione. Soltanto nei mesi di luglio 1994 (2089 vs
1984) e di marzo 1995 (958 vs 942} (fig. 6) il numero
d'individui dei tratti intermedi & risuitato un peo' pilt
rigco dei tratti apicali.

Hapicale gim‘ermm', Bbasale -

. individy)

VIL vl - X XK oXi- o® e v

Yoo VL
1994 1994 1994 1994 1994 1994 1994 1994 1995 1995 1995 1993

tempo {mest)

Fig 6: Variazione del numero di individui per specie
sui tratti della foglia di P. oceanica durante l'anno di
campionamento.

Sl 6: Sezonska dinamika §tewla osebkov posamezne
vrste na listih pozejdonke v obravnavanem obdobju.
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Fig, 7a-c: Relazione lineare tra il numero di individui di
macroepifiti algali e la durata del fofoperiode per i
tratti Basale ed Intermedio e per l'intera foghia.

Sl. 7 a-c: Linearna odvisnost med stevilom asebkov
makroepifitskih  alg in fotoperioda za bazalni in
intermediarni del lista in za celoten def.

I numero di individui per specie decresce sempre
dall'apice verso la base. Per esempio, nel mese di
giugho si & registrato un massimo di 186 individui sul
tratto apicale e 48 individui sul tratto basale (Orlande,
1995).

Esclusi | dati del mese di maggio, per le con-
siderazioni sopra riportate, anche in questo caso {fig. 5)
& possibile mettere in evidenza una relazione lineare tra

il numero di individui di macroepifiti algali e la durata

del fotoperiodo sia per t tratti: basale tfig. 7a), inter-
medio (fig. 7b) e per tutta la foglia (fig. 7¢). La relazione
lineare risulta diversa, perché determinata da un diverso
numero di individui sui tratti fogliari considerati; infaiti
sul tratto basale la relazione & vy = 0,0104x + 8,9623
(R2=(3,66); suf tratto intermedio la relazione & y =
0,0039x + 7,9364 (R=0,78) e su tutta la foglia fa
relazione & y = 0,0018x + 7,3399 (R*=0,70).

le interpretazioni addotte a proposito delle vari-
azioni del numero di specie {vedi: i - 1 - i} sembrano
valere anche rispetto alle variazioni del numero di
individui.

Il doppio gradiente apice - base fogliare individuato,
sia rispetto al numere di specie, che rispetto al numero
di individui, sembra giustificare il calcolo dellindice di
Diversita per il tratte basale. | valori di 1D sembrano
essere in refazione con le variazioni del fotoperiodo (fig,
4-8) e quindi della temperatura, con due massimi rela-
tivi, del maggio 1994 (0,276} e dell’'aprile 1995 (0,263),
e due minimi refativi, del luglio 1994 {0,086) e del
febbraic - marzo 1995 (0,196), con una media di D=
0,180.

Nei mesi di maggio 1994 e di aprile 1993 i valori di
D, relativamente prossimi tra loro, sembrano sotto-
lineare la ciclicita della struttura del popolamento di
macroepifiti algali su queste foglie di P. oceanica.
Questa presunta ciclicita dovra perd essere confermata
con ricerche condotte nef medio - lungo periado.

il valore minimo di 1D nel tratto basale delle foglie
nel mese di fuglio 1994 & probabilmente dovuto a una
struttura del popolamento relativamente pids complessa.
Tale complessita sembra in relazione con l'apporto
energetico del flusso radiante tfig. 8), infatti sembranc
coincidere: it massimo accrescimento delle foglie del-
l'ospite; il massimo di colonizzazione in termini di
specie e di individui; una presenza massiva di dischi
germinativi di Ulvales (Orlando, 1995).

CONCLUSIONI

Da un‘accurata osservazione biologica delle foglie
di P. eceanica raccolte nella Baia di Capodistria, sulla
base della relativa discussione, si possono trarre e
seguenti conclusioni:

13 1t numero medio di foglie per ciuffo e la lun-
ghezza media delle foglie pit esterne risulta maggiore
nei mesi estivi (in pieno accordo con la etteratura
scientifica) per influenza soprattutto delfla temperatura;

2} ammesso che in presenza di foglie isolaterali i
possa parlare di faccia esterna’ e "faccia interna®, risulta
che nello studio della colonizzazione di macroepifiti
algali non & evidenziabile un "effetto faccia®;

3y o strato incrostante & quello maggiormente svi-
luppato, rappresentato da specie appartenenti a diversi
gruppi ecologici che Boudouresque (1984) ha definito
per i} settore settentrionale del Mediterraneo occiden-
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tale, cosi come: HP {(Herbier des Posidonies) ed SC
{Sciaphile de mode refativement calme);

4) sulla foglia di P. oceanica sono state rilevate
diverse forme biologiche di alghe: a) specie perenni
{come Pneophyllum fragile, Hydrofithon tfarinosum, H.
cruciatum), b} specie stagionali {tra le quali Calli-
thamnion corvmbosum stenoterma psicrofila e Foly-
siphonia nigrescens stenoterma termofila  (Orlando,
1995}, <) specie occasionali {ad es. Ulva laetevirens,
Antithamnion tenuissimum e Chylocladia verticiltata);

5} sembra imprudente distinguere nel breve periodo
di un anno di sperimentazione | “elettivita" potenziale
di alcune specie rispetto ai tratti di foglia di £. oceanica,
anche se, durante il processo di colonizzazione, si &
manifestata una "tendenza distributiva® di macroepifiti
algali lungo la foglia dellospite;

6a) il numero di specie di macroalghe epifite
diminuisce dall'apice verso la base {fig. 3). Sotto questo
profilo: - il tratto apicale risulta essere 1l tratto pitt stabile
della foglia (fig. 3) forse anche perché si watta delfa
porzione fogliare pitt vecchia; - il tratto intermedio
presenta pei mesi invernali un decremento piti marcato
(fig. 3} di guello apicale; - il tratto basale, presenta la
massima variabilita annuale (fig. 3) con un numero
comungue ridotte di specie; tale variabilita sembra
indotta dalla sinergia di molti fattori, quali: accresci-
mento basale della foglia, oscurith maggiore causa la
projezione dell'orbra delle parti foghiari soprastanti {in
relazione quindi con le variazioni di lunghezza fogli-
are}, fotoperiodo ridotte nei mesi invernali (fig. 4),
idrodinamismo ridotto (a causa dei tratti fogliari sovra-
stantl) con conseguenti: scarso ricambio e temperature
mitigate rispetto all'apice fogliare;

6} anche il numero di individui di macroepifiti
algali diminuisce dall'apice verso la base (fig. 6}, con un
minor numero che nel tratto basale, probabilmente in
relazione con la durata del fotoperioda (fig. 7a, 7b, 7¢) é
possibile mettere in evidenza una relazione fineare tra
la durata del fotoperiodo e il numero di specie del tratto
basale (fig. 5) e tra la durata del fotoperiodo e i} numero
di individui di macreepifiti algali (fig. 7} sia per | tratti:
basale {fig. 7a}, che intermedio (fig. 7b} e per tetta la
foglia (fig. 7c). le interpretazioni addotte a propesito
delle variazioni del numero di specie (vedi: © - i -iii)

sembrano valere anche rispetto alle variazioni del
numera di individui;

7y i valori di 1D (fig. 8}, pur con i limitl temporali
insiti nella presente ricerca, sembrano sottolineare I'esi-
stenza di una ciclicita delfa struttura del popolamento di
macroepifiti algali su queste foglie di P. oceanica, in
rapporte con le specie stagionali, pitt o meno effimere,
influenzata dali'entita del flusso radiante,

fotoperxto {ore}
COSENRE SRR

N b o
A ,\°‘“ :5\

Moo oo oo & o h
R APCUIC U
o - AP PR P 2 B .
WA Y G EC L

tempn {mest

CIESER fotoperiado —@— (1>

Fig. 8: Indice di Diversita per il tratto basale calcolato
secondo la formula dell’entropia (H') di Shannon &
Wiener.

Si, 8: Shannon-Wienerjev (H') diverzitetni indeks za
epifite na bazainem delu.

RINGRAZIAMENTI

Ci & gradito esprimere tutta la nostra gratitudine al
dr. A. Vukovi¢ per il suo sostegno durante tutta questa
ricerca cosi came pure alla dott.ssa Carfa Fradd Ore-
stano e alla dott.ssa Lucia Mazzefla per la lettura critica
del manoscritto. Un grazie particolare vada alla dott.ssa
Lorenza Babbini e a tutti coloro che, presso il
Laboratorio di Biologia del Mare di Pirano (SLO), hanno
voluto aiutasci.



ANNALES 13/'98
l\" ORU\VDO i qngs\,pN ("(\' OYNIZZAZIONE DEMACROEFIFITI ALGAL) SU) L.

. L1209

| NAS[L}EVANJE M/\KROFP¥FITSKIH ALG NA POZEJDONKI (POSIDONIA OCEANICA (L.)
DELILE) VZDOLZ SLOVENSKE OBALE (TRZASKI ZALIV - SEVERN! JADRAN)
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POVZETEK

Travniki pozejdonke (Posidonia oceanica) so najboli razsirjen sistem morskih trav v Sredozemskem morju in
eden najproduktiviejsih sistemov obalnega okolja. Od leta 1960 je bila pozefdonka v Triatkem zalivu delezna
obsezne degradacije. Edini preziveli travnik se razprostica v slovenskem obalnem pasu med Koprom in Izolo. Po
temeljitem opazovanju listov pozejdonke ugotovimo, da se povprecno stevilo fistov v Sopu in povprecna dolzina
zunanjifh fistov vecata v poletnih mesecih, predvsem zaradi vpliva temperature; zgornja in spodnja stran posa-
meznega lista se ne razlikujeta glede na populacijo alg; skorjasta plast je najbolj razvita. Med kolonizacijo se
makroepifitske vrste alg razdelijo, tako da steviio vrst kot tudi posameznikov znotraj vrste upada iz apikalnega proti
bazalnemu delu. V ¢lanku je tudi predstavijeno linearno razmerje med dolzine fotoperiode in Stevilom makro-
epifitskil vest alg na bazalnem delu in med fotoperiodo in Stevilom posameznikov znotraj vrste na razficnih delik
lista. Vrednosti Shannon-Wienerjevega indeksa, izracunane za bazalni del, najverjetnieje kaZejo na cikius strukture
populacije makroepifitskib alg na teh fistih,

Klju¢ne besede: Posidonia oceanica, makroepifiti, diverzitetni indeks, Trzaski zaliv, Slovenija
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ABSTRACT

This article deals with the very first report on the occurrence of Ulva scandinavica Bliding, in the Adriatic Sea. A
general description of this species is given, as well as its basic morphological and anatomical features its manner of
reproduction, its geographical distribution and its habitats in the coastal waters of Sfovenia.

Key words: Ulva scandinavica, genus Ulva, Chlorophyta, oceurrence, Adriatic Sea

INTRGBUCTION

In september 1998, the green alga Ulva scandi-
navica Bliding was recorded for the very first time in the
coastal waters of Slovenia (Gulf of Trieste).

The genus Ulva (Linnaeus) Thuret belongs, together
with the genera Capsosiphon Gobi and Enteromotpha
Link, to the family Ulvaceae Lamour. ex Dumort. (Gal-
lardo et al, 1993).

Ulva thalli are wide, flat, lobed, of grass green col-
our, and composed of two adhered layers of parenchy-
mal cells. Ulva is also commonly known as "sea fettuce”
world wide. They occur, attached to the substratum,
mainly in the lower midlittoral and in the upper infralit-
toral; they may also occur as epiphytes on other algae,
or unattached (benthopleustophitically) in the upper in-
fralittoral to a depth of about 3 metres (Rizzi-Longe &
CGiaccone, 1974; Vukovié, 1980, 1984a, b).

In protected areas (particularly bays} and polluted
waters {e.g. ports) their thalli can grow up to 1 m in
lenght, while in more exposed and cleaner waters they
are ysually smaller.

The most characteristic feature of Ulva species is that
their development begins with a single-serial threadlike
thallus. The thallus then becomes multi-serial and
eventually grows into hollow cylinder (tubelike). The
walls of a young {a few millimetres long thailus) grow
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closely together resulting in a flat 2-layered thick thallus.
The celis have only one nucleus and one hood-fike pa-
rietal chioroplast with one or more pyrenoids. In the rhi-
zoidal part of the thallus the cells are multinucleate.
Asexually, they reproduce with zoaspares; sexually, they
reproduce with sexual cells (gametes). Vegetative frag-
mentation also occurs and results in freeliving individu-
als. Their life cycle is mostly diplohaplontic (digenetic)
and isomorphic. Diploid sporophyte is formed from a
zygote, and sporangia are developed from vegetative
cells. After reductive division, zoospores with four fla-
gella are produced. From these zoospores, haploid
gametophytes develop. On the margins of the gameto-
phytic thalfus, gametes are formed. These gametes are
smaller than the zoospores, and they are equipped with
two flagella. Male gametes are smaller than females
ones. Reproduction can be alsa parthenogenetic, where
the gametes can develop directly into haploid thalli. All
the vegetative cells, except the basal ones, can trans-
form into reproductive cells. They are attached to the
substratunt with a smalf fastening holdfast, This holdfast
is perennial and produces a new thallus each spring.
Ulva is found all over the world from arctic to tropical
regions, including the Adriatic, Mediterranean and Black
Seas, the Atlantic, Indian and Pacific ocean (Bliding,
1968; Van den HMoek et al.,, 1995).
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Fig. 1: Study area with sampling stations.
$1. 1: Obravnavano obmocje z vzordevalpima posta-
jama.

COLLECTION AND OBSERVATION

Samples were collected from the coastal waters of
Slovenia (Semedela and St. Simon Bays) in the lower
midlittoral and in the upper infralittoral to a depth of
about 3 metres (Fig. 1).

Samples were kept as dry as herbarium specimens
and chemically treated as wet preparations in 3-5%
methanal (formalin) sofution in seawater.

The alga was identified according to the criteria by
Bliding {1968) and Rizzi-Longo & Giaccone (1974).
These criteria include 1) the thickness of the different
parts of the thallus {particularly the margins in the upper
part of the thallus and the basal part immediately ahove
the rhizoid), 2) arrangement of the cells on the surface, 3}
jagged protuberances on the margins, 4} size and shape
of the cells, and 5) number of pyrenoids in the
chloroplast. The collected samples were further con-
firmed as U/. scandinavica by comparisons of their DNA
sequences {nuclear ribosomal internal transcribed spac-
ers) with those of other Ulva spp. from all over the world.

DESCRiPTION OF THE SPECIES

Ulva scandinavica (Lat. Ulva, sedge; scandinavica,
Scandinavian} was first described as a new species in
1968 by Bliding. It had been collected already in 1959
in Sweden and in 1962 in Norway. its thallus is flat and
fobed. its size normally varies from 10 to 30 cm and is
either dark or light green. The upper part of the thallus is
about 50 pm thick, its middle part is about 70 pm, and its
basal part is about 100 pm. lts margin has 2 number of
jagged protuberances which, however, are not branched
out as in the refated species L/, rigida (Fig. 2). The cells

are, in most cases, distributed irregularly. [t is character-
istic for this species that areas with regularly arranged
cells alternate with small areas with cells arranged in
rows (Fig. 3a). As far as their cell shape is concerned,
they are either polygonal or spherical. The cells contain
one chloroplast each along the wall. The number of py-
renoids per cell normally varies from 3 to 6 {Fig. 3b).
There is ne metagenesis in this species. The algae re-
produce with biflagellated zoospores (Bliding, 1968).

DISCUSSION AND CONCLUSIONS

According to Gallardo et al. (1993), 10 species of Ul-
va occur in the Mediterranean Sea. Of these, 5 occur in
the Adriatic, i.e. U curvata (Kitzing) De Toni; U. fas-
ciata Delile; U, olivascens Dangeard, 1961; U, rigida C,
Agardh, 1822, and U. rotundata Bliding, 1968 (Giac-
cone, 1978; Gallarde et al, 1993; Span & Antolic,
1994; Span et af., 1996).

Fig. 2: Teothlike profuberance on the thallus margin
(Photo: M. Richter).

St. 2: Nazobcan izrastek na robu stelike (Foto: M.
Richter),
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Fig. 3: Cell arrangement (a) and the chloroplast struc-
ture with pyrenoids (b}.

SI. 3: Razporeditev celic na povrsini steljke (a) in struk-
tura idoraplastov s pirencidi (b},

As far as the Mediterranean Sea is concerned, /.
scandinavica was recarded anly on the west and south
coast of Italy (Cormaci et al, 1985; Giaccone et al.,
1985; Cecere, 1990; Cecere et al., 1991a, b} Prior to
1998 there have been na data on its occurrence in the
Adtiatic.

Among the Slovene scientists who have dealt with
the algal flora of our coastal waters and prepared its
checklist are: Matjasic & Stirn (1975), Vukovic (1980,
1981, 1982, 1984a, b, Bussani & Vukovi¢ (1987) and
Munda (1992, 19923). According to them the species U
rigida occurs as the only representative of the genus (-
va in the Slovenian coastal sea. Faganeli et al. (1986)
have on the basis of carbon (@13C) and hydrogen (0D}
isotope measurements in Ulva rigida reached - a conclu-
sion that two groups exist in our sea, i.e Ulva A and Ul-
va B. However, there is no mention in their work about
which particular species from the genus Ufva constitute
these two groups.

The ltalian algologist Giaccone thinks {pers. comm.}
that the occurrence of {. scandinavica in the Adriatic
Sea is probably the result of *meridionalisation”, i.e. shift
of many algal species from the southern part of the
Mediterranean Sea towards the north, in this case the
Adriatic Sea.
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POVZETEK

V ¢lanku obravnavava pojavijanje nove vrste za fadransko morje iz rodu Ulva (Linnaeus) Thuret, to je Ulva
scandinavica Bliding. Vzorce sva nabrala v spodnjem mediolitoralu in v zgornjem infralitoralu v stovenskem obal-
nem morju (Semecdelski in Simonov zaliv). Shranjeni so kot mokri preparati v 4-5% metanalu (formalinu} in kot suhi



- ANNALES 13/'98

TR o FL T o, DL VA SCANDINAVICA BLIDING, (CHLOROTHYTAY A NEW SPECIES FOR THE ADRIATIC SEA, 121-124

. preparati'v lastnem algariju. 'V delu podajava splosne morfaloske, razmnozevaine in ekoloske znacilnosti rodu Ulva
- in podroben opis viste U. scandinavica. Obravnavava predvsem tiste morfoloske znake, ki so osnova za dolocanje.

Ti zriaki so naslednji: premer bazalnega dela, razporeditev celic na povisini stelike, stevilo pirenoidov v kloroplastih
" ter oblika izrastkov na robu stelike. Opis je obogaten z rishami. Risbe so shematicne; njihov namen je predstaviti
osnovne posebnosti, s katerimi Jazje prepoznamo obravnavano vrsto.

Klju¢ne besede: Ulva scandinavica, rod Uhva, Chiorophyta, pojavljanje, Jadransko morje
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IZVLECEK

taponsko kosteni¢je (Lonicera japonica Thunb.) je azijska vrsta, ki se je razsirila v zahodni Sloveniji in je po vsej
verjetnosti k nam prista iz severovzhodne ltalije. V Sloveniji je bila adkrita sele pred nedavnim, oéitno pa se tu Siri

ze dfje in se je medtem Ze dodobra naturalizirala.

Kljuéne besede: Lonéicera japonica, flora, razsirjenost, Slovenija

uvoD

Kosteni¢je je razmeroma velik rod, razéirjen po vsej
severni polobll. Ima okoli 180 vrst, ki so ve€inoma {i-
stopadni grmi in ovijalke. Stevilne vrste imajo mocno di-
jece velike dvobotno somerne cvetove, ki jih opra-
fujejo vescei. Pri teh se cvetovi odprejo zvecer, takoj po
dozoritvi prasnic, ki vodoravno mole iz venca in rabijo
kot pristajaliéce. Vrat jih presega in ostane v tem polo-
#aju tudi po tem, ko prainice ovenijo in odpadejo, cve-
tovi pa se obarvajo iz bele v rumenkasto {Mabberley,
1990). Nekaj takih vrst 2e od nekdaj sadijo tudi kot
okras in jih tako iz njthove domovine razsirjajo po vsem
svetu. Epa takih je tudi japonsko kostenicje, ki so jo iz
vzhodne Azije prenesli v vse zmerne pradele, kjer pa se
je ponekod naturalizirala in postala prav nadiezna {npr.
v Severni Ameriki; Gleason, 1968; Randali & Marinelli,
1996). Podobno se je zgodilo tudi v Evropi in tako jo
Flora Europaea {Borowicz, 1976} navaja Ze za velino
zahodnoevropskih drzav, dodobra pa je naturalizirana
tudi npr. v Grciji {opaZanja aviorjev).

Po tem sodec je bilo le Se vprasanje ¢asa, kdaj bo ta
vrsta zasla tudi v Slovenijo in kdaj jo bomo odkrili.

LONICERA JAPONICA THUNB.

Japonsko kostenicje je 2 ovijajocim se steblom in ve-
likimi cvetovi na prvi pogled podobno kovagniku (€.

caprifolium), ki tudi uspeva na podobnih rastiicih, Zlah-
ka pa ju razlikujemo po nezrastih, vecinoma zimzelenih
listih, strle¢e dlakavem steblu in prav tako dlakavih cve-
tovih, ki se paroma razvijejo na kratkem peclju v za-
listju.

Ta vrsta kostenicja ima jajéaste, 2-5 x 3-9 cm velike,
tope do konicaste liste s prisekanim do bolj ali manj
srcastim dnom. Sprva so dlakavi, kasneje pa ogolijo ali
so le se po spodnji strani rahlo dlakavi. V nasprotju z
listno ploskvijo je pecelj vseskozi mo¢no odlacen. Dol-
aji stebelni listi so neredko krpati. Brakigje so po obliki
podobne listom. Cvetovi, ki se razvijejo na ovrsnih delih
poganjkov, imajo 3-5 cm dolg beloroznat venec z ukriv-
ljeno spodnjo ustne in so mocnega, vendar prijetnega
vonja. Po oploditvi se razvijejo v ¢rne jagode. Pod zem-
fio ima japonsko kosteni¢je moeno in razraslo koreniko,
zaradi katere tudi poskusi izkoreninjania navadno niso
uspesni (Randall & Marinelli, 1996).

JAPONSKO KOSTENICEE V SLOVEN]I IN SOSESCINI

Pivi podatki o podivianem uspevanju japonskega
kosienicja v Srednji Evropi segajo v zaletek 20. staletja,
ko se je zacelo subspontanc iirjenje v jugovzhodni
Svici, v kantonu Tessin {Hegi, 1913-18). Ta kanton je se
danes edino vedje obmocje Svice, na katerem fe vrsta
naturalizirana {Lauber & Wagner, 1996). Prav tako se je
ze v zadetku stoletja pojavila v severni Htaliji {Pignatti,

§25
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Lonicera japonica P 1747

Slo.: Primorska, Vipavska dolina,

Vol¢ja draga, log ob ribniku

Leg. N. jogan, 16.6.1996

0048/3
SL 1: Herbarijski primerki L. japonica z enega od novo-
adkritih pahajalisc.
Fig. 1: Herbarium specimens of L. japonica collected in
one of the recently discovered localities.

1983}, kjer je danes v nam najblizji dezeli Furlaniji-
Julijski krajini prav iake naturalizirana (cf. Melzer &
Bregant, 1991}, Take jo Paldini (1991) in Poldini & Vi-
dali {1993, 1996) navajata 2e za 28 oshovnih polj, med
drugim wdi vzdolz meje s Slovenijo od Skofi} do pred-
gorja Julijskih Alp. Najstarejie navedbe za Furlanijo pa
izvirajo iz 1955. leta iz okolice Gorice {leg. C. Zimnich,
Mezzena, 1986), torej prav s slovenske meje.

Za Hrvasko literatura te vrste sicer ne omenja, ven-
dar nam je znano njenc podivjano uspevanie v Istri {2
km zahodno od Vabrige pri Tary, nad zalivem Sv. Ma-
rina; 0747/2. Leg. B. Treak, 10.8.1996).

V Sloveniji je bilo v zadnjih letth odkritih kar nekaj
nahajaligé:

0047/1 Slo.: Primorska, Goriska Brda, Dobrove, ob
zidu gras¢ine. Leg. N. Jogan, 24.9.1994 (avtorjev her-
barij P1347)

0048/1 Slo.: Primaorska, Vipavska dolina, Nova Go-
rica, Panovec, pogosto v podrasti kostanjevega gozda.
Leg. N. Jogan, 5.4.1997 (avtorjev herbarij)

0048/3 Slo.: Primorska, Vipavska dolina, Vel¢ja dra-
ga, log ob ribniku. Leg. N. Jogan, 16.6.1996 (avtorfev
herbarij P 1747} St./Fig. 1

0147/2 Slo.: Primorska, Vipavska dolina, Miren, Ore-
hovlje, grmovnate pobocje nad Vrtojhico. Leg. N fogan,
4, 1997 {avtorjev herbarij)

0147/2 Slo.: Primorska, Vipavska dolina, Bilje, g
movie pred vilo Bilie 6. Leg. N. jogan, 4. 1997 (avtorjev
herbarij}

0447/4 Slo.: Primorska, Istra, 1zola, med grmoviem
pri Defamarisu. Leg. N. Jogan, 6.7.1996 (avtorjev her-
barij P 1679, 1682)

0448/2 Slo.: Primorska, Istra, Koper, med grmoviem
na jugovzhodnem delu Skocjanskega zatoka. Leg. ).
Plazar, 2.6.1996 (LJU}

D448/3 Slo.: Primorska, {stra, Koper, v Zivi meji med
zeleznisko postajo in mestom. Leg. N. Jogan, X. 1996
(avtorjev popis)

0448/3 Slo.: Primorska, istra, Koper, zasuti del
Skocjanskega zatoka, ob Kolodvorski cesti, v Zivi mejt.
Leg, J. Plazar, 13.3.1998 {avtoricin popis)

(1448/4 Slo.: Primorska, lstra, Koper, prt naselju Ber-
toki, oh makadamski cesti, v plazeci obliki. Leg. |. Pla-
zar, 18.1.1993 {avtoriCin herbarij).

Po razpréenosti trenutno znanth nahajali$c v sloven-
skem submediteranu lahko sodimo, da japonsko koste-
nicje tudi tu uspeva e dolgo. Ce predpostavimo, da se
ie po vzhodnem delu Furlanije-julijske krajine razdirilo v
40 letih iz okolice Gorice {od koder so najstarejie na-
vedbe o uspevanju), lahko domnevamo, da je 3irenje
potekalo tudi proti vzhodu, torej v Vipavsko dolino. §
em v zvezi je zelo sumljiv podatek o nadleznem "ple-
zajotern plevels® v parku na Rafutu {Golob-Klancic,
1973), ki naj bi ga poleg srobota in brsljana sestavljalo
tudi "kostelicje". Na sirsem obmodju Panovcea, ki obsega
tudi Rafut, je namre¢ japonsko kosteni¢je danes splodno
razdirjeno, pogostejse in tudi dosti bolj agresivno od ko-
vaénika, ki bi utegnil biti drugi kandidat za “plezajo¢e
kostelicje".

Trenutno je tore] znana razéinjenost japonskega ko-
steniCja v nizinskih predelih submediterana Slovenije,
zelo verjetno pa je, da se je razéirilo Ze tudi navzgor ob
So¢i, proti vzhodu po Vipavski dolini in v Savrinske
gricevie. Torej kaZe biti na to vrsto pozoren.

EKOLOGHA

Kratka ozna¢ba ekoloskih razmer na rastis¢ih nam
kaze, da japonsko kosteniCje uspeva vecinoma na
ruderalnih mestih, V okolici ¢lovekovih bivalise se tako
vzpenja po ograjah in Zivih mejah, srecamo ga med
grmovjem ali se, kadar ni druge opore, plazi. Na bolj
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naravnih rastisc¢ih ga najdemo predvsem na svezih do
viaznih polsentnih mestih, tako npr. na obvodnem
grmoviu ali v podrasti gozdov.

Tudi v severni Ameriki uspeva ta vrsia na najraz-
ticnejsih ruderalnih (ograje, Zive meje, ob potehl in
zasencenth mestih (robovi gozdov, gozdne jase), lahko
pa tvori tudi redkeo podrast v gozdovih, ki se v primeru
vecje presvetijenosti hitro razrase v strpjeno grmovno
plast {Randall & Marinelli, 1996}. $ preraicanjem grmov-
ja in monim zasencenjem zadusi prakticno vse, kar rase
pod njo. Poskusi fizienega izirebljanja so se izkazali kot
izrazito neuspedni {pospedili so razrastanje), tako da jo v
Ameriki unicujejo s herbicidi, ki jih uporabljajo v za-
Eetku zime, ko aviohtone vrste mirujejo (ihid. 1.

SKLEPNE UGOTOVITVE IN DISKUSHA

Japonsko kostenicje se je v Sloveniji ocitno dodobra
naturaliziralo in danes je raziirjeno na obmocju Vipav-
ske doline in Coriskih Brd ter v obalnem predely slo-
venske istre. Po stevilnib najdbah lahke sklepame, da se
ta vrsta pri nas razdirja ze dije in verjetno je bila k nam
zanesena vedckrat, najverjetneje iz ze znanih bliznjih
nahajalit¢ v Furlaniji in na Trzaskem. Pri tem so gotovo
sodelovale ptice, saj so vrste tega rodu endozoohorne
(Randall & Marinelli, 1996; DGl & Kutzelnig, 1994).

Ko opazujemo vzorec razsirjenosti japonskega koste-
ni¢ja v Sloveniji, se zavemo pomembnega dejstva, da se
je sirjenje tega neofita zacelo najverjetneje v Vipavski
dolini. Ce malo pobrskamo med drugimi neofitskimi vi-
stami slovenske flore, vidimo, da so tu zacele svoj pohod
tudi na primer Artemisia verlotiorum, Sporobolus neglec-

.

Sl 2: Trenutnoe znana razsirjenost Lonicera japonica v Slovenifi in na Hrvaskem (zemljevid narejen s paketom
KARARAS 2.9; fogan, 1998). :

Fig. 2: Actually known distribution of Lonicera japonice in Slovenia and Croatia (map made by KARARAS 2.0
package; jogan, 1998).

tus, Muhfenbergia vaginifiora, Euphorbia prostrata in
Ambrosia artemisiifolia (ta hkrati wdi v Krski kotlini), k
nam so tod prisle se npr. Aegilops cylindrica, Acalypha
vitginica in Muhlenbergia schreberi, ki so se sicer obdr-
zale, a (ge} ne razsirile. Ce k Vipavski dofini dodama slo-
vensko lstro, se krog skozi ta vrata prispelib neofitov raz-
§iri na Senecio inaequidens, Cuscuta campestris, Fallo-
pia aubertii itd. Vidimo skratka, da je nizinski prede! slo-
venskega submediterana zelo pamembna pot vstopa raz-
licnih neofitoy in zato bi morali tery obmodjerm in na niih
poijavijajocim se adventivkam posvetiti ve¢ pozornasti.
Tako se ne bi ve¢ dogajalo, da bi se tako opazna vrsta,
kot je japonsko kosteni¢je, neopazena dirila ve¢ deset-
letii, ali pa, da bi japoneka medvejka (Spiraca japanica
L.} uspela v priblizno enakem <asu popoinoma nado-
mestiti podrast v vliaznih dolinah Panovea, ne da hi kdor-
koli postal na to pozoren (a to je ze druga zgodba).
in 3¢ za konec. Kot je iz uvoda razvidno, je japonsko

kostenicje azijska vrsta, ki ni naturalizirana fe v Evropi,
marved tudi v severni Ameriki. Ko ugotovimo, da se po-
dobno vedejo tudi stevilne druge neofitske vrste nade flo-
re (npr. Aflanthus altissima, Broussonetia papyrifera,
Buddleja davidii, Spiraea japonica, Fallopia japonica, cf.
Randafl & Marinelli, 1996), vidimo, da uspeh neofitov ni
nujne (ali celo spioh ni) povezan z majhno pestrostjo lo-
kalne flore in s tem z razmeroma niZjo konkurenéno spo-
sobnostjio aviohtonih wrst. Nekateri avtorji celo domne-
vajo, da naj bi med ledenimi dobami zdesetkane flore
chranile le osvajanju novih obmocij najbolj prilagojene
vrste, ki so potemtakem konkurengno zelo mocne (Cronk
& Fuller, 1995). O¢itne imajo nekatere vrste preprosto
veliko sposobnost kolonizacije, ki se izrazi kjerkoli v us-
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. treznih klimatskih razmerah in pride do hitre naturali-

- zacije. Za vrste, ki po naturalizaciji in Sirjenju povzrocijo

- tudi bistvene spremembe ekosistemov, v katerih se raz-
" raéajo (npr. lokalno izumrtje konkurentno manj uspes-
- nih avtohtonih vrst), uporabljamo pojem Yinvazivne vr-

. ché ;OGAN, jan}a PLAZAR: LONICERA JAPONICA THUNB. - NOVA NATURALIZIRANA VRSFA SLOVENSKE FLORE, 125-128

ste”. In zal je ena pomembnih invazivnily vrst tudi ja- -
ponsko kostenicje.

invazivnim vrstam fahko, Cetudi pojma "plevel” bio-
logi ne uporabljamo radi, upraviceno redemo tudi
‘syetovni pleveli”. :

I.ONICERA ]APON(CA THUNB. - NEW NATURALIZED PLANT SPECIES
IN SLOVENIAN FLORA

o Nejc JOGAN
Oddelek za bzologuo BF Sk-1000 Ljubljana, Vetna pot 111, E- manl nejc jogan@uni-li.si

Janja PLAZAR
$1-6000 Koper, Prade, Cesta XV/2

SUMMARY

Lonicera jé’pbnica Thunb. is an Asian species similar to L. caprifolium, from which it can be easily distinguished
by mostly evergreen, often Jobed leaves and by hairy stem and flowers (Fig. 1),

L. japonica has been an invasive plant in N America and W Furope. Desp:tr; the fact that its colonization of

Slovenia most probably began some decades ago, L. japonica has been discovered in Slovenia only recently. lis.
actually known distribution (Fig. 2} is linked to the planar part of the Submediterranean Slovenia, where it has
became naturalized in several damp and shady or ruderal localities. In the future we can expect further spreading of
this species along the rivers towards the continental Stovenia and alsa to Croatian Istria (where this species has been .

recorded only once, i.e. in the vicinity of Novigrad).

We can conclude that with the case of L. japonica the importance of the "western route” for the spreading of
neophytes to Slovenia has been confirmed again, so in the future we must ltake care of potential neophytes

appearing in this area.

We can see that several Asian neophytic species including L. japonica are not invasive only in Ewrope fwhere
due to ice-ages floristic diversity is relatively fow) but also in other temperate parts of the world where they have
been brought to by man. So, despite the fact that the term "weed" is not a biological one, we can treat such species

as "global weecls".

Key words: Lonicera japunica, flora, distribution, Slovenia -
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“strokovni ¢lanek UDK 581.5:712.23(497 4 Skocjanski zatok)

BOTANICNI POGLED NA MOZNE UREDITVE NARAVNEGA
REZERVATA SKOCJANSKI ZATOK

. © Mitja KAL IC.-ARIC
Oddc!ek za bioioguo Pedagoika {akulteta, Univerza v Manboru 2()00 Marlbor, Komska 160

[ZVLECEK

Avitor ¢lanka na kratko podaja aktuaino sliko flore in vegetacije Skocjanskega zatoka pri Kopru, pri cemer se
‘posebej osredqtoéi na redke in ogroZene viste halofitov in na halofitno vegetacijo. 1z stovenskega "Rdecega
2 seznama’ je v Skocjanskem zatoku prisotnih kar 24 virst redkih in ogrozenih virst. Halofitna vegetacija je zastopana s

. Sestimi zdruzbami iz treh razredov halofitne vegetacije: Thero-Salicornietea, Arthrocnemetea fruticosi in juncetea
" maritimi. Na asnaovi flore in vegetacije avtor podaja moZne variantne reditve Skocjanskega zatoka, ki jih podrobno

Cuvop

let in ved) in kartirati aktualno stanje vegetacije na ob-
© mo&ju naravnega rezervata. Avtor tega clanka je vegeta-
- cijo kartiral v merilu 1:2500 na prediogo aerofotopo-
©snetka, ki je nastal istega lata. Pri tem so se avtorju po-
Lorodili dtevilni nadrti, potencialne moznosti ureditve
Skocjanskega zatoka, seveda zgolj na osnovi botanicnih
izhodis¢ in razmisfjanj. Ta razmidfjanja in nacrti po-
menijo nadgradnjo tistih botani¢nib izhodise, ki so bila
zapisana v §tudiji Drustva za cpazovanje in preucevanje
ptic Stovenije (DOPPS). Cilj tega ¢lanka je, da na kratko
poda floristicne in vegetacijske osnove za razumevanja
 botani¢ne vrednosti Skocjanskega zatoka ter na osnovi
- teh pada razliéne scenarije njegove prihodnje ureditve
~in jih z botani¢nega staliica ovrednoti. Pomeni pa hkrati
- tudi snov za razmisljanje in gradivo za tisto ureditev
- Skocjanskega zatoka, ki bo pretehtana in uravnotezena
- glede na zahteve pticjega bogastva, flore in rastlinske
© odeje, kvalitete vode pa vse do finanénih in tehni¢nih
L moZnosti v prostoru. R

] " Konec pbi’éijé'TQQS je nastaiéi"bbt‘ithiéhév'§tt'|dija o
Skocjanskemn zatoku, katere glavni namen je-bil ugo-
toviti aktualne floristicne podatke (stari so izpred deset

obdela in skusa predvideti posledice predvidenih nacrtovanih pasegov.

Kliuﬁnébesedé: Skocjanski zatok, renaturacija, halofitna vegetacija, varstvo narave

i’LORA

O flori Skoc;anskega zatoixa (v nadai;e\'anju 87} je
bile napisano ze mnogo prispevkov, ni pa namen tega
¢lanka ponavljati stare podatke ampak podati aktualno
sliko stanja in perspektive,

Floristicna zgodovinska hibliografija je podana na
koncu v zbirnem poglavju. Podatki iz prejinjega stolefja
so0 za SZ skoraj irelevantni, saj so bile razmere takrat
bistveno drugacne. Zanimivo pa je dejstvo, da so ravno
ti podatki podiaga za slovenski “rdect seznam® (Wraber
& Skoberne, 1989) {v nadaljevanju RK - rdec¢a knjiga),
na katerem se tako znajdejo vrste, ki so bile v okolici
Kopra efemerne, siucajne in ker vemo, da je rob areala
nestabilen, so ti podatki fe zaznamki, kdaj je vrsta
"pliusknila" cez mejo svojega stalnega areala, Prav tako
je neprimerno dejstve, da so v RK prakti¢no vsi halofiti,
tudi tisti najbolj tolerantni, pogosti in neogroZeni.

Tako so bile v okolici Skocjanskega zatoka v prej-
snjem staletju najdene vrste kot Eryngium maritimum, E.
creticum, Glaucivm flavum, Crypsis aculeata, Hedy-
pnois cretica, ki pa nisa bile v tem stolétju potriene.

 V bilignji okalici rezervata Skocjanskega ratoka so
bile najdene tudi nekatere vrste iz RK, ki so dejansko

131
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SLO

8l 1: Zemijevid obravnavanegé obmodia.
Fig. 1: Study area.

redke in ogrozene, pa jih v samem rezervatu ni: to so
Linum maritimum (RK), Centaureum spicatum (RK) iz
Sv. Katarine v Ankaranu in Vitex agnus-castus (RK) iz
Kopra in Ankarana.

V Secoveljskih in/ali Strunjanskih solinah ali pa ge
drugie na obali najdemo nekatere halofite, ki jih v re-
zervatu Skocjanski zatok nismo zasledili. To so Spartina
stricta, Samolus valerandi (potencialen halofit), Cakile
maritima, Paraphofis strigosa, Hainardia cylindrica, Sa-
gina maritima, Hymenolobus procumbens, funcus tom-
masinii, Plantago coronopus, Atriplex tatarica, Des-
mazeria marina.

Od halofitov uspeva na obmocju Skacjanskega za-
toka 23 vrst obligatnih halofitav. Z RK se oznacene tiste,
ki so v slovenski RK, z R redke in z O ogrozene.

Spisek iz leta 1998, avgust-september:

RK Salicoraia patula
R, O Salicornia cf. veneta
RK Arthrocnemum glaucum
RK Arthrocnemum fruticosum
RK Suaeda maritima
RK Salsofla soda

Salscfa sp.
RK,R, O Spergularia media
RK Spergularia marina
RK Puccinelfia festuciformis
RK, R, O© Ruppia maritima
RK, R Puccinellia fasciculata
RK Limonium narbonense
RK Aster tripolium
RK, O Juncus maritimus
RO Juncus gerardii
RK,R, O Triglochin maritimus*
RK, R, O Plantago cornuti
RK,R, O Carex extensa
RK , Artemisia caerulescens

Atriplex fatifolia

RK, R Parapholis incurva
R Crithmum marftimum

Fakuitativni halofiti {(tolerantni higrofit) pa so ge

naslednji:

Phragmites communis
R Sonchus maritimus
Elymus pungens
Bolboschoenus maritimus
Centaurium tenuiflorum
Juncus conglomeratus
Juncus bufonius
Aster squamatum
Tamarix galfica

RK, R, O

* Vrsto na nekdanjem nahajalis¢u iz leta 1987 kasneje nismo
ve¢ uspeli potrditi, kliub temu da smo jo intenzivno iskali, To pa
seveda ne pomeni, da tam ne raste vec, kajti razmere se niso spre-
menile in to je najpomembnejse, Kompleks irsticevia bi seveda
morali dobesedno precesati, ne pa zgolj "sondirati®. :

Druge (nehalofitne) redke ali ogrozene viste iz re-
zervata Skocjanskega zatoka: ‘

Artemisia annua - v Sloveniji Je v Skocjanskem za~
toku, v Luki in v Kopru. N

Senecio inaequidens - v Sloveniji le na nekaj naha-
jaliscih v blizini Kopra: 5Z, Ankaran, Bertoki, Strunjan,
Podped itd.

Lonicera japonica - v Slaveniji le v okolici Kopra in v
Skocjanskem zatoku. ‘

Aster squamatus - v Sloveniji le v obalnem pasu, kjer -
je pogosta.

Tagetes minuta - v Sloveniji te Ankaranski polotok in
okolica Kopra ter $Z.

Vse zgoraj omenjene vrste so adventivke.

RK Gaudinia fragilis - v Sloveniji redka; jogan {oseb.
sporocilo): ob 2elezniski postaji.

RK Cladium mariscus - v Sloveniji redka, Ankaran
{izven meje rezervata)

1z napisanega {ahko povzamemao, da je v rezervatu

87 kar 20 vrst iz RK, od tega 18 halofitov, 1 potencialen
halofit, 1 nehalofitna vrsta, kar je ekstremno veliko, V
bliznji okolici pa uspevajo e nadaljne 4 viste iz RK,
skupno torej 24 vrst iz rdecega seznama! Osemnajst vrst
je bilo potrienih v letu 1989, 1 v letu 1997, 1 pa v letu
1987. Starejiih podatkov namenoma nismo upostevali,
s0 pa stari podatki {zgolj za pregled nasteti v uvodnem
odstavky - tam bi seveda nasli 3¢ dodatne rastline iz RK,
vendar bi bile njihovo navajanje v pricujoci Studiji
zavajajoce, saj hiso bile najdene 100 let ali vec!).

Smernice: :

Nobene od navedenih vist ni smiselno varovati po-
sami¢, ampak vsekakor samo njihove habitate. Vrednost -

teh pa je oznadena v poglaviu o kartiranju. Tam so tudi

nahajaliséa redkejSih vrst in te so tudi posebej omenjene - -

in poudarjene.
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VEGETACHA

~ Obmocje Skocjanskega zatoka spada v slovenski
submediteranski del, vendar ker gre bodisi za se-
kundarne habitate ali morsko maocvirje in poloje, ni sledu
o klimaksni ali kaksni drugi obliki gozdne vegetacije,
.. razen sekundarno zaraiCenih bregov in poplavnega
- gozda ob Arl. Sekundarno zaraiceni bregovi so pod
vplivom adventivk, tako najbolj vrsti Robinia pseudoaca-
¢ia in Prunus insititia, sicer pa porasli s $tevilnimi grmi,
katere vegetacijo zdruZujemo v red Frunetalia spinosae.
Zdruzba, ki je tw najpogostej$a je Ligustro-Prunetum
spinosae, katere sestava e tudi opisana v komentariu.
Gozd ob Refici sestavijajo bele vrbe, vendar bi tezko
rekli da gre za zvezo Salicion albae, kot jo poznamo iz
poplavnih predelov npr. Save ali Drave - gre le za fizio-
- gnomsko podobnost, v podrasti pa je vegetaciia rude-
- ralizirana in nima elementov poplavnih gozdov. |

‘ Bistven del vegetacije Skocjanskega zatoka pred-
. stavlja ruderalna vegetacija. Kot je razvidno iz komen-
- tarja, smo zasledili predvsem sestoje iz toploljubnega
kserofitnega ruderalnega reda Onopordetafia acanthii in
sicer iz zveze Dauco-Melilation. MNajpogostejda je
zdruzba Dauco-Picridetum, ruderalna zdruzba toplih,
sonénih, adprtih, z dudikom ne prebogatib tal, ki se
" razvije prehodno na nekdanjih pleveliscih in nasipa-
lis¢ih in je relativno stabilizirana, Nadli smo tudi zdru2-
bo Fchio-nMelilotetum na $e nekoliko holj suhih tleh in
. zdruzbo z izrazito mediteranskim pecatom Foeniculo-
Artemisietum vulgaris. Na nekolike bolj vlaznih ali
dusicne hogatejsih- tleh najdemo red Artemisietalia
vulgaris in sicer toploljubno zvezo ‘Arctium lappae, ki

letnem &asu $e poseben pecat.

obmocjiu 8 (Bertoki), fragmente zdruzbe Danthonio-
Scorzoneretum in prinesene rastline s krasa na nasi-
paliséu trase ceste (red Scorzoneretalia villosae). Poseb-
no poglavie je trsticevie, ki v vecini primerov ne tvori
zdruzbe Phragmitetum australis, razen redko: pri "Re-
Sici", pri Zeleznigki postaji v “Jezercu® in delno v
melioracijskih jarkih na obmocju 8 (Berioki). Zakaj
preastalo trstiCevje ni ta zdruzbal Manjkajo namre¢ vse
druge vrste znacilne za zdruzbo, zvezo in red; namesto
njih najdemo halofite, Bofboschoenus maritimus ali pa
raderalne vrste. Trst je zelo tolerantna vrsta in tstiCevje
$e ni nujno Phragmitetum, zato ga navajamo v takem
primeru z navednicami: “Phragmitetum”.

Od vodne vegetacije imamo nekaj fragmentov
_ zdruzbe Typhetum latifoliae, v ekstremno slani vedi pa
najdemo zdruzbo Ruppietum maritimae, kjer v nje; na-
stopa Ruppia maritima sama.

pa tukaj ne tvori izrazitth zdruzbh. V vse ruderalne
zdruzhe vdira adventivka, ki je rahlo nagnjena k halo- -
- fitizmu Aster squamatus, ki tem sestojem da;e v p0~_ e
1943 corr. O. Bolog 1967
, Sicer najdemo na obmogju tudi eiemente vegetacuea
“gojenih travnikov Molinio-Arrhenatheretea in sicer pa -

Preostalo obhmocje in seveda najbolj zanimivo in'z
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naravovarstvenega stalisca vredno predstavija halofitna
vegetacija. Ni namen te studije podati revizijo halofitne
vegetacije slavenske morske obale, Ceprav je hifa delna
revizija potrebna, da smo halofitne sestoje identificivali
po novejsi nomenklaturi (Poldini e al,, v tsku). Halofitna
vegetacija slovenske morske obale je bila ze popisana in
obdelana v letth 1985-87 {Kaligari¢, neobj.); ti popisi pa
so bili ze uporablieni v omenjenem delu italijanskih
aviorjev, tako da je bila topogledno revizija - predvsem
nomenklatori¢no - laZzja. Razen e omenjene zdru2be
Ruppieturn maritimae, ki pripada samostojnemu razredut
RUPPIETEA MARITIMAE, imamo v Skocjanskem zatoku
halofitno vegetacijo kar 3 razredov vegetacije.

1. THERO-SALICORNIETEA Pignatti ex Tx. in Tx. et
Oberdorfer 1958 carr. Tx. 1974

Thero-Salicornietalia Pignatti ex Tx. in Tx

Salicornion patufae Gehu et Gehu-Franck 1984

To je pionirska vegetacija halofitnih enoletnic na po-
plavljenih muljastih polojih, zelo ekstremen ivijenjski
prostor, revne mineralne sestave, skabih kisikovih razmer
in podvrZen spreminjanju vodostaja. Previaduje pionir-
ska vrsta navadni osoénik, pridruZuje pa se i tudi obrez-
na lobadka, ki dobro prenasa sfanost in zalitost z vodo.

Suaedo maritimae-Salicornietum patulae Brullo et
Funari ex Gehu et Gehu-Franck 1984 ‘

Tipi¢na polojna zdruzba monckulture osoénika in
{ponekod tudi) labodke. Pionirska asociacija enoletnic,
ki se tekom let [ahko razvije v druge zdruzbe.

Suaedo maritimae-Bassietum hirsutae Br.-Bl. 1928

Sestoje obrezne lobodke smo po vzoru Poldinija in

'sédciavcev (v rrsAu} uvrstili v to zdruzho.

2. YARTHROCNEMETEA FRUT!#’OSI Br Bi (zt Tx.

Acthrocnemetalia fruticosi Br. Bi' 1931 cort. O Bo-

tos 1967

Arthrocnemion fruticosi Br.-Bl. 1931 corr. O. Bolos
1967

To so polsuha stana muljasto-pescena tla, porasla s
halefitnimi trajnicami mediteransko - atlantske in saharo
- indijske razgirjenosti (razred ARTHROCNEMETEA), ki
mestoma spominjajo na slane polpuscave kontinen-
talnih predelov, posebej v poletnem casy, ko tmamo
vegetacijo polgrmickov na suhem slanem in od suse
razpokanem mulju. Vegetacija tolerira tudi trajnejo “za-
fitost* z dezevnico (saj je muli nepropusten), kar se
dogodi predvsem v zimskem &asu, Sicer pa imamo raz-
vite zdruzbe v gradientu slanosti in vlaznosti, kar se
odraza na temelju mikroreliefnih znacilnosti terena.
{ohala zaliva, depresije, "otocki", "hrib&kit ipd.).

Puccinellio. fe#fuciformis-Arthrocnemetum fruticosi

“-“(Br -Bl. 1928) Gehu 1976

Zdruzba v katen prevladu;e navadnl clenkar in
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“ponavadi nima 100% pokrovnosti.
Limonio  narbonensis-Artemisietum - coerulescentis

. Horvatic (1933 1934 corr. Gehu et Biondi 1996

' Susnejda od predhodne. Vecja pokravnost. Pojav-
ljanje manj ekstremnih halofitov in tistih, ki tolerirajo

- vedio sulo: Artemisia coerulescens, Halimione portula-

coides, - : :
Puccme!ho convolutae~Az'throcnemetum glauci Br.-
Bl (1928) 1933 S

~ Zdruzba prepoznavna po sinjem clenkarju. Razvita
nekoliko stran od neposrednega vpliva vode, ponavadi v
pasovih. :

3. JUNCETEA MARITIMI Br.-Bl.
1965

luncetalia maritimi-acuti Br.-8). 1931

Juncion maritimi Br.-Bl. 1931

1852 em. Beeftink

~ To so trajna morska motviria (razred JUNCETEA
MARITIMY, kjer pa imamo namesio sladke vode (v

kateri bi sicer nastopal npr. navadni lo¢ek) somornico

ali slano vodo. Voda ni posebej globoka, saj se sicer

obmorski locek, ki je gradnik takih morskih mocvirij, ne

more uspesno razvijati, probleme ima tudi pri kalitvi.
Juncetum maritimi-acuti Horvatic 1934

Edina zdruzha tega razreda v Sloveniji je zdruzba z
obmorskim lockom (ostri lo¢ek manjkal), med katerim

uspeva ie nekaj zelo znaéilnih vist: Plantago cornuti,
Sonchus maritimus, potencialno: Lmum maritimum,
Centatrium sp:camm :

i SEZNAM :ZEL}EN;H HABITATOV PO
" RENATURACH SKOCJANSKEGA ZATOKA

- Osnova za seznam Hahitatov so tisti habitati, ki so bili .
prisotni v zacetku osemdesetih let, hkrati pa fudi tisti .
habitati, ki so po tem obdobju obogatili Skocjanski zatok -
ter potenciaini novi habitati, ki bi z pacrtovano ureditvijo -
{ahko obogatili zatok. Gre namwe¢ za to, da smo pred
dejstvom, da izbrane habitate kreiramo na novo, ker so -

3
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' Sf 2 Posamezne enote Skoc;anskega zatoka (za razlago glej tekst).
- th 2: Units of the Skocjan Inlet (see text for the explanation).
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nekateri iz let 1980-84 ireverzibilno spremenjeni. Spet pa

ni namen tega predloga kakorkoli pretiravati v kreiranju

habitatov, ki jih tam nikoli ni bilo, saj ne na¢rtujemo npr.

habitatov kamnite obale (razred Cakiletea) ali pa raz-

 li¢nih habitatov psamofilne halofitne vegetacije (peicine,

- ipdy, ki jih najdemo bodisi na hrvaski istrski obali ali pa
- naplitki obalah italijanske strani meje.

Seznam

1. Zdruzba sladkovodnega ali rahio brakicnega trsti-
- Cevja (Phragmitetum australis).

- 2. Braki¢no trsticevie s halofiti (v slani vadi potou-
o ljeni tist s spremljajocimi vrstami Svaeda maritima, Aster
© tripalium, potencialno rastisée Triglochin maritimum).

. 3. wrsticevje na suhem z podaljtano pirmico (hiZje
© rastoci trst z vrsto Elymus pungens in drugimi halofisi
- suhih tal, npr. labodo).

4, Zmemo vlazna rahlo zaslangena ekstenzivna tra-
. vit¢a Bonifike (potencialni pasniki ali travniki).

- Halofitno vegetacijo v sirdem smislu delfmo na psa-
‘mofilno vegetacijo (obmorske peicine, v Slaveniji je ni)
~ in halofitno vegetacijo v 0Zjem smislu. To pa delimo na
- trajna morska macvirja frazred JUNCETEA MARITIMI,
- pionirsko vegetacijo halefitnih enoletnic na poplavijenih
muljastih polojih (razred THERO-SALICORNIETEA) in
. polsuha slana muljasto-peséena tla, porasla s halofitnimi
- trajnicami mediteransko-atlantske in saharo-indijske raz-
- $itjenosti (razred ARTHROCNEMETEA). »

... 5. Pionirska vegetacija halofitnih enoletnic na po-
_ plavljenih muijastih polojih (mineralne revnih) {razred
. THERQ-SALICORNIETEA), ki 50 velik del feta pod vodo,
 prakeieno edina vrsta je osoénik, tudi obrezna fobodka.
(v 87 2 zdruzbi in 1 v fragmentih). v

- 6. Polsuha slana muljasto-peicena tia porasla s
halofatmml trajnicami mediteransko-atlantske in saharo-
" indijske raziirjerosti (razred ARTHROCNEMETEA) -
ob¢asna zalit slani mulj, kjer glede na vlaZnostne in
. slanestne razmere uspevajo 3 zdruzbe. Diagnosti¢ne
~vrste te vegetacije so halofitne trajnice - polgrmicki:
¢lenkarji, mrezica, solinka, lobodovec, loboda.

7. Trajna morska mocvirja {obmoc¢ia s trajne stojeco,
vendar plitko polslano vodo) {razred JUNCETEA MA-
RITIME, v SZ je to le obmorsko lotkovie (zdruzba
Junceto maritimi-acuti): diagnosti¢ne vrste: Juncus mari-
timus, Plantago cornuti, Senchus maritimus.

8. Luze z cbmaorsko rupijo (zdruzba Ruppietum
maritimae, razred RUPPIETEA MARITIMAE)

9. Sfana ali polslana voda brez vegetacije, chmodije
- potencialne kofonizacije halofitov.

. pseudoacacia. Pod vplivom slanosti - se po;aw “Seta
mariska (Tamarix cf. africana).. :
- 11. Stadkovodno mocdvirje's previaduyoé;m ;‘foc‘kovb

f:tabllmh OmeCjI

jem {Juncus effusus, J. conglomeratus, J. gerardii), bic-
kom (Schoencplectus tabermaemontani), ipd. in manj-
¢imi sladkovodnimi habitati z zna¢ilnimi vodnimi ma-
krofiti, npr. iz rodu Potamogeton.

12, Sestoj bele vrbe {Safix alba).

" OCENA MOZNIH VARIANT UREDITVE
- SKOCJANSKEGA ZATOKA

"V grobem lahko vegetacijska obmecja Skocjanskega

zatoka razdelimo le na naslednjih nekaj enot (s1. 2):

1. obmocje zidane obale z mocvimim in ruderalnim -

ozadjem od vogala zatoka pri zeleznici do nekdanjega

izliva Badasevice,
2 strugo Badasevice do nasipa pri Avtobhusni po';hjs, :
3. ruderalno obmodje in polojna obata od izliva
deas“,ewce do iztoka Skocjanskega zaliva pri Luki,

4, utriena obala od mostu iztoka 5Z do sevemeqa""

vogah 5Z,
. slanitce v trikotniku med obdefovanimi pov!Si— g

nami in Lukao, v

6. obalo od severnega vogala $7 do izliva "Rekme“ o
(razbremenilnika Are),

7. od izliva “Rekice" do Zeleznidke postaje: v

8. sistem travnikov, kanalov in obdelovanih povriim
izza nasipa - Serminska Bonifika",

9. vodna masa sredinskega deld $Z. ,

Zaenkrat je iz tega coniranja izklju¢eno obmeocie Ie~ .
zerca na desni strani zeleznice, saj je potrebno to
obmocgje najprej sanirati (mocno onesnaenje}; posle-
dica je odsotnost vseh rastlinskih vrst, razen trstievja in
njegovega ruderalnega spremstva. Ni nobene botani¢ne

podlage za uvrstitev tega obmod¢ja v zgoraj opredeljeno "
coniranje, potrebno pa je delati na spremembl (l7bo!;-"“~

$anju} kvalitete vode v Jezercu. "
Sicer pa ima vsaka enota svo;e posebnosts (speufli«_} .

in redkosti oziroma je iz enega ali ve¢ vzrokov repre- - -

zentantna, posebna ali kako druga¢e pomembna. Posa- -

meztia obmogja so tudi izpostavijena zelo razli¢ni dina-

miki, kar ima za posledico popoinoma drugacno stabil-

nost (perspektivo) vegetacijskega razvoja: od stabilnega
trsticevja ali zidane utrjene obale ‘do -ruderalaih o
pionirskih rastise in plitkih - polojev, ki so_.odvisni od - -

najmanjsih sprememb v vodosta]u m r,iban;u vodmh
mas oziroma piem|kanju mulja, - ‘

Tako lahko perspekiivio. gledano, ne glede na naér--:;. R
tovane ukrepe razdelim vseh 9 obmotij na perspektwno o
stabilna obmotja in’|
10, Grmisea - vgl. toplotjubna grmizéa s pnev!adun . Toda tudi ta razdelitev n f'ksna,
‘ JOcsma Prunus spinosa, Cornus sanguinea ter-adven- ;

- tivkami: Amorpha - fruticosa, Prunus - insititia, Robfma:;‘,

“perspektivno nestabilna- obmodja.

o

v l&”fJOdOi}a vv'e‘getacn;e rele- ,
vantha in ostane evidentirana ‘e.spremen]ena za dahﬁe '

te ima ’lobakm resitev
»},;_(;koqanskega zatoka eS¢l variant” cenanjev;, o katersh‘
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- ¢asovno obdobje. Pri- fiestabiinib obmogjin pa moramo

' “predvideti nadaljni razvoj vegetacije, kar do dolocene

- mere tahko storimo.

" Kar se tice variant resitve Skocjanskega  zatoka -
“scenarijev" - moramo seveda spregovoriti o vsaki vari-
“anti posebej, s tem da je ena od variant (o kateri seveda
kar se tice vegetacije spregovorimo najlazje} "nicelna
varianta” ali ne-poseganie v sedanje obstojece stanje.

1. Varianta A: ne-poseganje v sedanje obstojete stanje

" - Perspektivno stabilna obmocja: 1, 2,6, 7
POLOING 4

Vzrokov za to jevet. .

© A1) Eden je v stabilnem substratu (zidana obalal) (3,
6}, ki ne dovoljuje vecjih sukcesiiskih dogajani, saj je
omejeno uspevanje pionirskibh drevesnih st zaradi
stane poadlage. Tako spremembe v vegetaciji niso velike,
ce se vodni rezim ne spreminja. Halofitna vegetacija, ki
je azonalna, ostaja stabilna, ¢e se abiotski faktorji ne
spreminjajo; predvsem hidroloske razmere in mineralna
sestava. Na to obliko vegetacije vpliva tudi trofi¢nost
thioprodukcija) stojece vode, ki v 5Z niha. Pri vedji tro-
ficnosti je vpliv mozen, predvsem negativen. Obmocje
utrjene obale od mostu iztoka $Z do severnega vogala
5Z (4) je vegetacijsko se v fazi razvoja in se bo tekom
par let stabilizirale, saj je obala utrjena, clovekovega
vpliva ni vec in strma obala ne dopuica vecjih razlilk v
vegetacijski odeji skozi vegetacijske sezone.

A2} Isto velja za Sirok pas trsticevja (obmocje 73, ki
je stabifizirano na eni strani z bolj ali manj stalnim
vodostajem, piclim nanosom in nespremenjenimi mine-
ralnimi parametri vode {troficni parametri, ki se sicer
spreminjajo glede na temperature in fetnd ¢as, natrst ne
vplivajo bistveno), na drugi strani pa z dvignjenim
“obrambnim® nasipom (drenaza, omejitev drugih vpli-
vov} Zeleznice. Trsticevie je torej stabilen ekosistem, v
kolikor se abiotski faktorji ne spreminjajo. Sukcesijska
{inija se ne nadaljuje nikamor in obmocje je brez
Zlovekovega managementa stabifno in "samovzdrzljive".

Perspektivne nestabilna obmoéja:

Obmoéje 5: Stanisce v trikotnike med obdelovanimi
povrsinami in Luko

Gre za visokovreden habitat, kakrénth v Slaveniji
sicer sploh ni {ved). Ne gre za umetno ustvarjena
solinska polja, tudi ne za obalo motja, temved za
nekdanje muljaste nanose, slane in popolnoma zaprte
od kakrSnegakoli dotoka vode. Pravzaprav slika spo-
minja na kontinentalna slanii¢a, ¢e ne bi poznali zgo-
dovine tega hitro spreminjajocega obmocja. Zakaj je

~ Mi!ja ‘K‘A{.IGARiC: BOTANICM POGLED NA MOZNE UREDITVE NARAVNEGA REZERVATA SKOCIANSKE ZATOK, 131-142

obmadie nestabilno? Posegi ga ogroZajo z vseh stranir -
drenazni jarki, zasipavanje, Sirjenje Luke ... Sicer pa .
velja mozai¢na struktura, kjer najdemo domala vse v
Skocjanskem zatoku prisotne halofite na enem mestu,
za relativno stabilno, le pazljivo moramo nadrtovati
vsak poseg v okolici, ki bi utegnil razslaniti ali fiziéne

pogkodovati obmocje.

Obmodje 3: Ruderalno obmotje in polojna obalaod
izliva Badagevice do iztoka Skocjanskega zaliva pri Luki -

Gre za obmocdje zasipavanja zadnjih let. Ce sledimo .
aerofotoposnetkom zadnjih nekaj let in stanje pred temi
vidimo, koliko vodne mase je Skocjanski zatok pri tem'
izgubil. Toda na sreco pri tem ni utrpela $kode
vegetaciia, ampak je ta na nek nacin pridobila: plitka, .
polojna obala, porasla 2 raznimi halofitnimi zdruzbami, ..
se preliva v obmotje ruderalne vegetacije, ki je Se v
dinami¢ni fazi. Pionirski enoletni pleveli z veliko pri-
druzenih neofitov, ki se razvijejo prvo leto po *zasutju"
se nato prelijejo v relativno stabilno {nekaj Jet) zdruZbo
Dauco-Picridetum, v kateri je e vedno veliko adven-:
tivk, posebej tistih, ki so nagnjene k halofitizmu - odiod'
take velike kolicine vrste Aster squamatum,

Obmorski - halofitni pas - se (¢e bodo razmere v vod-
ni masi stabilne) ne bo dosti spreminjal, saj se sukcesija -
na slanih tleh hitro ustavi: zelnate trajnice so pravzaprav
konc¢na "postaja’. Povsem drugade pa je z ruderalnimi -
povréinami, za katere pa morama imeti vizijo, kam z
njimi, ¢e ne se zarastejo v grmovno-drevesni konglo-
merat, v katerem se nazadnje najbelj razraste robinfja in
cimbore (Robinia pseudoacacia, Prunus insidtiay. Po
nasermn mnenju je najbolj optimalno tako za rastlinstvo
kot tudi za zivalstvo {ptice, zuzelke, sesalci) ruderalne .
povisine, ki mejijo na eni strani na cesto, na drugi pa na :
halofitno vegetacijo, vzdrzevati kot ekstenzivne travnike,
zaprte za dostop fjudi. S tem bi vzdrzevali floro eksten-
zivnih polviaznih travnikov s posamezni halofiti in dru-
gimi redkimi vrstami, ki i3Cejo tak$na zatodisca {npr.
Hyacinthus romanus, ki je nasel podobne razmere na.-
secoveljskem letalizcu). To so tudi gnezdis®a in zadr-
Jevaliica za ptice in male sesalce. Kot kaZe praksa iz tu-
jine, se na takinih ekstenzivnih poivlaznih in polslanih
travnikih obnese tudi regulirana pasa.

Obmocéje 8: Sistem travnikov, kanalov in obdelovanih
povréin izza nasipa v smeri Sermina

Gre za sistem travnikov in njiv, ki so bile "boni-
ficirane" e desetletja nazaj, $e vedno pa imamo v
drenaznih jarkih poleg trstiCevia razvite tudi halofite. To
pomeni, da obmocje za renaturacijo $e ni izgubljeno.
Ker so njive nizkoproduktivhe (poneked so halofiti v -
koruzt kar pleveli, kar je slovenski unikum - podobne .
stvari opazujemo lahko npr: v kontinentalnih slaniscih
Srednje in Vzhodne Evrope), travniki pa po svoji -
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bioprodukciji, ki e ni zasla v intenzifikacijo, popravijivi
habitati, je to idealna prilika za:

1. faza:

a) postopno opusanje njiv

h) prenehanje gnojenja travnikov

¢} opustitev setve detelje in {ucerne, ker evtrofizirata
podlago.

2. faza:

a) povezava z obmocdjem 5 v enotno-obr‘ric}cje. ER
_ b} delno poplavlienje s tem, da ne unidimo tstise v.
- melioracijskih jarkih, vsaj popolnoma ne. Ena od moz-

nosti pa je, da jarke zasujemo. Toda dolgotrajen proces
je, da drenirano vodo spravimo nazaj v parcele, saj so
se le-te v pracesy izcejanja vode v jarke tudi razslanile.
<) Po kancani 1. fazi - delnem poplavijanju, kakor-
koli bo Ze to potekalo, je potrebno doloditi upravijanje s
- tem obmocjem. Najprimernejsa bi bila - na mestih, kjer
“se spontano ne bo razvijalo trsti¢evie, halofitha vegeta-
. cija ali morda bicek in obhmarska stpica Schaenoplectus
- tabernaemontani, Bolbaschoenus maritimus) - seveda
ekstenzivna pada ali kodnja. Tako bi ustvarili obmocje
viaznih polsfanih travnikov, kot jith poznamo 5 stevilnih
francoskih chmorskih rezervatov, 3e bolj pa iz rezer-
vatov na atlantski in baltiski obali. To bi bilo obmocje
higrofitov z vadilnimi vrstami predvsem: Carex extensa,
Juncus gerardii, | maritimus, J. effusus, ). conglomeratus,
Molinia arundinacea, morda twdi Schoenus nigricans
kot v Beneiki Jaguni v podobnih razmerah ipd).
Pricakujemo razvoj redkih oziroma zelo redkih vrst
sianih in polslanih travnikov, kot Linum maritimum,
Cemtaurium spicatum, Samolus valerandii, Spergularia
media, pa tudi pogostejdih, kot Blackstonia perfofiata,
Tetragonolobus  marititmus,  Sonchus
cbicajne travniske flore tega obmocja.

Chmogje 9: Vodna masa sredinskega dela §koc}anskéga
zatoka

V kalikor govorima o ne-spreminjanju vodnega re-
zima Skocjanskega zatoka patem seveda sprememb v
te] tocki vsaj navidezno ni; ostaja pa odpriih nekaj
vprasanj.

Zakaj kljub plitki vodi na tern obmotju ne rastejo
halofiti? - Zakaj se ne razvije vodno mocvirje z vrstami
Puccineftia palustris ali Juncus maritimus, kot se to
dogodi v istem vodostaju (globini} in nihanju (plimo-
vanje) drugod v Trzaskem zalivu ali Beneski laguni?

a) So vzroki v preveliki evirofizaciji?
~ b) So vzroki v toksicnosti mulja?

- ¢} Se vzroki v preveliki fizieni dinamiki mulja? .

d} Se vzroki v procesih, ki so posledica evirofizacije
- hiperprodukcija enteromorfe in
razgradnja? ) .

e} So vzroki v kisikovih razmerah tal {in s tem po-

maritimus  in

niena nepopolna .

vezani prezra¢enosli, propustnosti ipd )2

Pred ponujanjem globalnih resitev - drugih sce-
narijev za konéni cilj v Skocjanskem zatoku - bo treba
odgovoriti vsaj na nekatera od teh vorasanj.

Varianta B: poglobitev in delna izsusitev 5Z (sl. 3)

S stalisca vegetacijske slike in rastlinske diverzitete je

ena optimalnih variant naslednja.

©o.fazar o
- a) Vsaj delno oziviti stari tok Badagevice (dolociti
bioloski minimum pretokal) z visckovrednim estuarijem
v §Z. To pomeni napraviti pretodne kanale v nasipu pri
Aviobusni postaji in s tern osveziti Skocjanski zatok s
stadko vodo in vsemi parametri, ki jih ta prinese s seboj
- mineralno sestavo, dolocenao stopnjo troficnost, zivimi
organizmi, sedimenti itd. Zavedati se moramo, da je
Skocjanski zatok nastal s sodelovanjem teh ali podobnin
parametrov, ko je Badasevica v celoti tekla skozeni.

by Ojacati pretok vode skozi Skocjanski 2atok po
kanalu, ki vodi skozi Luka. To pomeni, da amogocimo
neoviran iztok oclvecne vode in hemoteno plimavanje.
Huzija je pricakovati spremembe na samem kanalu, ki
vodi skozi Luko, moramo pa spremeniti inlenziteto
vodnega rezima.

¢} Prouditi hidrologijo “Reéice’, vendar ne bistvenc
posegati v intenziteto iztoka, saj bi s tem spremenili
visokovreden habitat polnaravnega estuarija, bogato ob-
rasfenega s tstiCevjem.

2. faza:

Poglobitey "struge* Skocjanskega zatoka {od Bada-
sevice v loku do iztoka v Luko), ki v njem Ze aobstoja, saj
se plimovanje vrsi v glavnem po tem podvodnem koritu.
Preostali del vodne povitine bi bil tako fe ohcasno
poplavijen. S tem se izognemo preveliki evtrofizaciji v
veliki vrocini, saj tekrat tam voda ne bi zastajala.
Poplavijeno bi bilo le ob vecjih dezeviih in visokih
plimah. To pa ne bt molilo razvoja vegetacije in ptigjih
gnezdise. Z delom odvzetega mulja pri poglabijanju
ohstojece podvodne struge bi lahke ustvarili nekaj
manjsih “otokov* ~ grickov, ko ti ne bi bili poplavljeni,
del malja pa bi morali odvoziti drugam. V kolikar mulj
ni toksicen, ga lahko tudi odvozimo na obmodje 8 za
zasugie meliovacijskib jarkov ali druge namene, v koli-
kor bi se tam adlocili za varianto polnjenja jarkov.

Kzj pridobimo s predvidenim posegom?

a} Izognemo se “smradu®, ki je za okolico najholj
mote, P -

by S tem se posredno izognemo procesu prevelike
evtrofizacije in vsemu kar iz tega sledi - anaerobni
razgradnji, smradu, itd.

. ¢) Halofitna vegetacija bi bistveno pridobila na po-
vrsini, predvsem zdruzbe, ki so sedaj razvite le v obliki
ozkega pasu, bi svoj “pas” razsirile in stabilizirale.
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b povdzaviin .
;m jern S
Bertofka Bonifika

]
1
S
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e

81, 3: Varianta B,
Fig. 3: Variant B.

" d) Obmodje, ki bi nastale "na novo®, bi takoj pestalo

"ozie obmodje", zaprto obmotie, saj bi bifo dobesedno
intaktno. o
Y To obmocje “raﬁu;enoga in diferenciranega” pasu
halofitne vegetacije bi bilo potencialno prvovrstno gne-
zdid¢e in zadrZevaliste za plice,

Kaj izgubimo s predvidenim posegom? -

ay Klasicno "zimsko® veduto Kopra z "vodnim zica-
lom", v katerem se ogleduje mesto, vizualno "jezero”, ki
je samo po sebi kvaliteta, vizualno "morje” pred vhodom
v center, na pragi Zelezniske postaje itd. Taka veduta, ki
ima veliko krajinskih kvalitet in pozitivnih stereotipnih
predstav {vendar le v zimskem ¢asu - tega ne smemo
pozabiti), bi bila prisotna le ob velikih vodah.

b} Potencialno moZnost ¢olnarjenja (razen po po-
globljenem delu), ribarjenja ipd.

Kaj je pri tem procesu "nepredvidljivega® {unpre-
dictible)? ..
a) Kaj bo z obstmeéim tlsnéev;@m z zmz‘anjem staj-
ne gladine? Zato je pomembno ohraniti nespremenjen

138

estuarij "Roéice , ' -

b Mulj - ali njegove b;oEo§ke in kemzéne !as‘mostl'r
dovoljujejo, da se bo zarasel tako kot predvidevamo-
{prisotnost tezkih kovin, fenolov, odsotnost mikroorga
nizmov itd)?

To je varianta za katero se zavzemamo v tej Studijl.b
Pri tem ostaja obmodje izven nasipa (ocbhmotie 8) pod
rezimom, kakrien je opisan v varianti Al :

Varianta C: rusenje nasipa Skocjanskega zatoka in po-
vezava danasnje vodne puvr§me z obmodjem 8 izven R
nasipa (sl. 4} -

Ta vartanta je bolj radikalna in ponuja veliko novih
moznosti, Je drazja, saj vsebuje nekatere posege iz.
variante B, hkrati pa druge posege, ki zahtevajo daljse
casovno obdobje in doiok sredstev skozi daljse ohdobie:
Glavna pomanjkljivost te variante pa je velja nepred- -
vidljivost sukcesijskih procesov vegetacije oziroma bio-
loskih pracesov nasploh. B
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4 - habitatni tip §t4
§ - habitatiitip &5
g - habitatmitip 36

1. prva faza: - :
-, ay vsaj delno oZiviti stari tok Badagevice (dolociti bio-
logki minfmum pretokal) z visckovrednim estuarijem v
- Skocjanskem zatoku.
by ojacati pretok vode skozi Skocjanski zatok po
kanalu, ki vodi skozi Luko. To pomeni, da omogocimo
neoviran iztok odvedne vode in nemoteno plimovanje.
) porusiti nasip §S<{)cjansk@ga zatoka, ki lo¢i vodno
povtiine od cbmodja 8. § tem bi omogoctli pretakanje,
pronicanje in vsestranski vpliv vseh (tudi nezeljenth)
pojavov na obmodje 8. S tem bi se izognili problemu
- zasutja ali ne-zasutja melioracijskih jarkov na obmacju
~ 8, kjer bi izvedli te prve korake iz faze A (postopno
“opuscanje njiv,

saf bi slana voda pritekala direktno iz Skocjanskega
- zatoka in ustvarili bi se pasovi vegetacije od vode preko
- razlicnih oblik halofitne vegetacije do viaznih travnikov,

prenehanje gnojenja travnikov, opu-’
~stitev setve detelje in lucerne, ker evirofizirata podiago), -

ki jih opisujemo v varianti A. V tem primeru bi morali

Si. 4: Varianta C.
Fig. 4: Variant C.

pazljivo ravnati z estuarijem "Recice", saj tam nasipa ne
bi moghi podreti, struga bi morala ostati kanalizirana,
zaradi trsticevija na izlivu.

Kaj izeubima s tem posegom in kaj pridobimo?

tzgubimo “klasicno” obliko Skocjanskega zatoka, ne
resimo problema evtrofizacije, smradu, ampak posta-
vimo velik eksperiment v naravi, ki bo trajal dalj casa:
pridobimo najbr? mnogo: vracanje k naravni podobi (ali
vsaj videza naravnosti), takajgnje poplavijanje ohmodja
8, poenctenje celotnega rezervata v eno enoto.

Kaj tvegamao?

Tvegamo velik denami viozek {to je sicer stvar
izracunov - gre le za aceno), veliké posege v izravnavi
zemljis¢a na obeh straneh nasipa, da ne bi prihajalo do
moarebitnih nezazeljenih zastajanj "mitve! vode, kotanj,
jarkov ipd. Tvegamo . irjenje nezazelenih  posledic
{smrad, evtrofizacija, potencialno toksicen mulj) na dru-
go stran nasipa, na obmofje 8 Tvegamo nepredwdl;lve
smeri v razvoju vegetacu;e

.9:_.
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kg

foto / Photo: T. Makovec. .

Do te variante ta $tudija nima ne odklonilnega, ne

poztitvhega mnenja, ampak jo le ponuja v razpravo.

Varianta D: poglobitev in delna izsusitey Skocjanskega
zatoka s kasnejdim rusenjem nasipa in povezave z
obmodjem 8

V bistvu gre za kompleino izvedbo variante B, na
katero bi nadgradili e kasnejgo varianto C, s tem da bi
pri tem spremembe ne bile tako drasti¢cne, saj bi v
okviru variante B "sanirali¥ vodno povtéino, jo omejili in
pustili nekaj let, da se vegetacija na tzsusenem delfu
sama zaraste, Nato bi nasip porusili in teren izravnali,
Tako bi obmocje 8§ dobilo svojo organsko povezavo s
halofitno vegetacijo, ki bi segala vse od danes potop-
liene struge pa do danaénjega nasipa, ter se nadaljevala
nato v vlazne stane travnike, vlazne polslane travnike in

Foto / #h@to: T. Makovec. -

vse do meje rézervata do serminske ceste. To bi bila -
optimalna varianta, ki pa ima poleg nastetih dobrih .
lastnosti vsaj eno pomanjkljivost: izguhili bi obstojeci
nasip, ki je kamnit in je nadomestek za naskalno kse-
rofilneiso  halofimo vegetacijo {tipa Crithmum mari-
timum, Inula crithmoides, Arthrocnemum glavcum), po-

- membnejse pa je to, da je ta nasip idealna komunikacifa

za krozno pot, ki se tukaj najbolj pribliza bode¢emu -
intaktnemu zaprtemu obmodju vegetacije in estuariju .
"Retice", V tem primeru bi morali krozno pot seveda:
speliati po bolj ali manj isti trasi, morda nekoliko
pomaknjeni proti Serminu, vendar na lesenth nosilcih, v -
obliki lesene bvi oziroma poti. :

V pricujo¢i §tudiji se zavzemamo za varianto 0D,
vendar sele v drugi fazi po varianti B, saj je pred-
vidljivost vegetacijskih in vseh drugih bicloskih pro-
cesov tako vedja. :

BOTANICAL APPROACH TO THE POSSIBLE ARRANGEMENT
OF SKOCJAN INLET NATURE RESERVE

Mitia KALIGARIC
Department of Biology, Pedagogical Facutty, Maribor University, 2000 Maribor, Koroska 160

SUMMARY

As far as the hafophilous plants are concerned, 23 species of obligatory halophytes thrive in the area of Skocjan
Infet. Marked with "RK" are the species that appear in the Slovene Red List of rare and endangered species, mark "R"
represents rare species, and “O" the endangered species {the list is from 1998, August-September: RK: Salicornia
patula; R, O: Salicernia cf. veneta; RK: Arthrocnemum glaucum; RK: Arthrocnemum fruticosum; RK: Suaeda
maritiroa; RK: Salsola soda; Salsola sp.; RK, R, O: Spergularia media; RK: Spergularia marina; RK: Puccinellia
festuciformis; RK, R, O: Ruppia maritima; RK, R: Puccinellia fasciculata; RK: Limonium narbonense; RK: Aster
tripolium; RK, O: Juncus maritimus; R, O: Juncus gerardii; RK, R, Q: Triglochin maritimus (data from 1987); RK, R,
O: Plantago cornuti; RK, R, O: Carex extensa; RK: Artemisia caerulescens; Atriplex {atifolia; RK, R: Parapholis
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incurva; R: Crithmum maritimum, Facultative halophytes (tolerant hygrophytes) are also the following: Phragrites
communis; R: Sonchus maritimus; Elymus pungens; Bolboschoenus maritimus; RK, R, O: Centaurium tenuiflorum;
Juncus conglomeratus; Juncus bufonius; Aster squamatum; Tamarix gallica. Other (non-halophyte) rare or
endangered species from the Inlet Reserve are: Artemisia annua - in Slovenia only in Skocjan Inlet, in the Port and
Koper, Senecio inaequidens - in Slovenia onfy in a couple of habitats in the vicinity of Koger: Skoc;an infet,
Ankaran, Bertoki, Strunjan, Podpec, etc. Lonicera japonica - in Slovenia only in the vicinity of Koper and in Skocjan
Infet. Aster squamaius - in Slovenia only in coastal belt, where it is comman. Tagetes minuta - in Slovenia only on
the Ankaran peninsula and in the vicinity of Koper and in Skocjan infet, The last five species are adventive. From
everything stated above we can surmmarise that there are no less than 20 species friom the Slovene Red List in the
Inlet (18 of which are halophytes, 1 potential halophyte, and 1 non-halophyte), which is an exiremely large number
indeed. In the immediate vicinity of the fnlet there occur further 4 species from the Slovene Red List, which means a
total of 24 species from the Listi 18 species were confitmed in 1989, 1in 1997, and 1 in 1987,

Most of the time during the study of the Infet's vegetation was devoted to the halophilous vegetation; and here is
a syntaxenomic review of the recorded associations:

1. Thero-Salicornietea Fignatti ex Tx. and Tx. et Oberclorfer 1958 coir. Tx. 1874

Thero-Salicornietalia Pignatti ex Tx. and Tx

Salicornion patulae Gehu et Gehu-Franck 7984
, Suaedo maritimae-Salicornietum patulae Brullo et Funari ex Gehu et Gehu-Franck 1984 is a typical mud fat

association of Salicarnia monaculture and (in places) of Suaeda. A pioneer association of annuals, which can
thraugh years develop into other assaciatians.

Suaedo maritimae-Bassietum hirsutae Br.-Bl 1928 association represents stands of Suaeda maritima.

2. Arthrocnemetea fruticasi Br-Bl. et Tx. 1943 corr. O. Bolos 1967

Arthrocnemetalia fruticosi Br.-Bl. 1931 corr. Q. Bolus 1967

Arthrocnemion fruticost Br.-Bl. 1937 corr. Q. Bolos 1967

Puccinellio festuciformis-Artrocnemetum Ffruticosi (Br.-8l. 1928} Gehu 1967 association, in which prevails |
- Association of halophilous perennials.

Limenio narbonensis-Artemisietum coerullescentis Horvatic (1933 1934 corr. Gehu at Biondi 1996 association
is drier than the previous one and with greater cover value. Occurrence of less extreme halophytes and of those
tolerating greater drought: Artemisia coerulescens, Halimione portulacoides,

Puccinellio convelutae-Arthrocnemetum glauci Br.-BL. (1928) 1933 association is recognisable by. Thriving
slightly away from the direct impact of water, usually in belts.

3. Juncetea maritimi Br.-Bl. 1952 em. Beeftink 1965

Juncetalia maritimi-acuti Br.-81, 1937

Juncion maritimi Br.-BlL 7937 - S R ‘ -

Juncetum maritimi-acuti Horvatic 1934 is rhe om’y association of pezmanem sairmamhes in Slovema ¥ hr:wng in
it is also a number of very characteristic species: Plantago cornuti, Sonchus maritimus, and potentially: Linum
maritimum, Centaurium spicatum.

The basis for a further planning of salutions for the restoration of the inlet is the list of desired habitats, primarily
those that existed there in the beginning of the 80's, then those which enriched the Infet after this period, and
poteniial new habitats, which could enrich the Infet with the planned arrangement. Four possible variants of the
infet's arrangement are presented. Variant A foresees no human operations in this area, but it does faresee some
possible courses of successional development, If no activities are carried out there. Variant B foresees a deepening
and a partial draining of the inlet, which would create conditions for the development of soine larger tracts of fand
with various forms of halophilous vegetation, particularly halophilous meadows with perennials and mud fats with
annuals. One of the essential elements in this variant s also to keep water away from the greater part of the Inlet
over the sumimer and thus 1o prevent eutrophication and the processes of biomass dilapidation. Variant C foresees
pulling down of the Inlet's embankment and linking of the present water surface with the area of the Bertoki
Bonifika. A large saltmarsh would thus be created, while other consequences are hard to predict. Variant D
represents a combination of variants 8 and €, i.e. deepening and only partial draining of the inlet with subsequent
pulling down of the Inlet's embankment and links with the Bertoki Bonifika.

Key words: Skocjan Inlet, restoration, halophilous vegetatian, nature conservation =
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7OOLOKI DOPRJNO’SE’JURA;A K‘OLO‘MBATQVICA'G 843-1908)

. pan ,‘ARDAS & jakov DULC‘:C R
Institut za occanografrju i ribarstvo, MR-21000 Spht F' F‘ 500 o

e

B Avfoua predstavi;ae‘a mvf;en;ep:s in stmkovno delo p;of jura}a Kc,ombatowc‘a, puznanega hrvaékﬁga nara-
voslovca, ob 155. obletnici njegovega rojstva in 90. obletnici smuti. Svoje najvecie uspehe je prof. Kolombatovi¢
~ustvaril v thtioloskem raziskovanju. Med drugim je prvi opisal 9 novih vist rib (5 wist glavacev, 2 vrsti babic in'1
vrsto iz druzine trsk): Corcyrogobius liechtensteini, Chromogobius zebratus, Gobius Tutéus, Thorogobius macrolepis,

UvoD
.- Ove godine se navidava 155. godina od rodenja i 90,
‘godina od smrti prof. jure {Giure) Kolombatovica (sl. 1),
‘profesora matematike na splitskaj realci i priznatog
“samoukog prirodoslovea koji je svojim radovima na
“istrazivanju kopnenth i marskih kraljezniaka ostao traj-
"no zabiljezen u znanosti.

. Prof. Kolombatovic je zivio i radio u drugoj polowm
o 19, stoljeca, u vrijeme burnih paolitickih zbivanja u ffa-
~iji, u kojoj se tkolovao, i radnoj Dalmaciji, asabito Spli-
- 14, u kojem je radio. To je bilo ujedno doba svekolikog
zamaha prirodnih znanosti, oscbito bielogkih, na tiu
Dalmacije i cijefe Hrvatske, kao odraz slienih zhivanja
u direm hevatskem okruzenju, osobito u ltaliji | Austriji
(il tadasnjoj Austro-Ugarskoj}. U to doba u Dalmaciji ifi
Hrvatskoj wopce djeluje wveliki broj skolavanih priro-
doslovaca i amatera koji su ostavili takeder neizbrisivi
trag u hrvatskoj 1 svietskaj znanosti (npr. J. R. Lorenz,
Spiridon Brusina, . Gorjanovi¢ - Kramberger, R. Visi-
ani, }. Schlasser, Lj. Vukotinovié, L. Car,

8, Sulek, K. Ba-

bic i mnogi drugi; zatim oni koji su- zivieli .i radiiixp
iskliucivo na jadranskoj obali kao N. Damin, B. Kosic, .
M. Katurid, G. Buci¢, F. Lanza, F. Danilo,-»G;‘Sat\dri.i»?;',
dr.). U Splitu uz prof. Kolombatovica zive i r‘acle'pro-ﬂ’-f
fef;ori splitske reatke R.- Gaspa:ini i M ;)I Catta‘ni' "Ja'zrai"I',»-

“Millerigobius macrocephalus, Lipophrys adriaticus, L. dalmatinus, Parablennius zvonimiri in Anfonogadus mega— ‘
Okynodon Prof. Kolombatovic jC’ odkrtt in opisaf tudi mosarsko ku§d‘ap tfa's) (Lacerla mosouons;ls] e

. Kijucne besede: Juraj Kolombatovic, zivljenjepis, ihtiologija, zoologija, Jadransko morje |

&ajnije djelatnike tog doba, na polju prirodnib znanosti
u Hrvatskoj & sire, a svakako je bio najznacajniji u Dal-
maciji. Svakako treba naglasiti da je to bilo vrijeme kada -
se fauna mora pocinje istraZivati na modernim znan-
stvenim osnavama.

ZIVOTOPIS |

- Radio se u Splitu 8. prosinca 1843. godine. U Splitu -~
i Zadru zavrsava nizu realku, a visu u Veneciji. Privodne: -7
znanosti studira u Padovi f{italija). Godine 1864, ime-" .~ =
novan je nastavnikom na C.K. Velikoj realci' u Splita
gdje neprekidno radi do umirovijenja 1900. godine. ..
Tijekom 36 godina rada na splitskoj realci predavao je
"Prostorudnio risanje, geometriju, geometricko risanje i
opisnu geometriju”. Za profesora matematike osposobio
se na matematickom fakultetu u Padovi i kasnije u'Be¢u ©
1867. godine. lako obuten za matematicara intenzivno -
se bavio pmodoslcwl;em, pa }e upravo na tom po!;u po-
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8L 7: Juraj Kolombatovic - prirodoslovac (1843-1908).
Fig. 1: furaj Kolombatovic - natural scientist (1843-1908).
ju sav Zar istinskog rodoljuba i prikljucuje se tada jos
malobrojnoj grupi narodnjaka koja se politicki borila za
nacionalno osviestenje Splita. Rezuliat takvog politickog
dielovanja bic je ogroman. Dolazi do poraza
autonomasa pod vodstvom dugogodiinjeg splitskog gra-
donaceinika A. Bajamontija i prijelaza opcine grada
Splita u narodne hrvatske ruke pod vodstvom Dr. Gaje
Bulata 1882. godine, a Kolombatovic je jzabran za
vijecnika prvog hrvatskog opcinskog vijeca u Splitu i
ostac je opcinskim vijecnikom do svoje srmrti. Bio je
oZenjen Marinkom, kcéerkom gorljivog autonomasa Dr.
Jure Roje, svojeg politickog protivnika, s kojom je u
slozi odgojio sedmoro djece - sinove Mifoga, Milu | Kru-
noslava i kceri juliju, Marinku, Jozicu i Mariju.

Druga njegova velika ljubav bila je priroda. Koristio
je svako svoje slobodno vrijeme i svaku priliku koja mu
se pruzila za odlazak v blizu ili dalju okolicu Splita,
gdje je sakupljao 2ivi materijal za svoja kasnija istra-
Zivanja. Osobita {jubav bilo mu je brdo Marjan u to
doba kamenito i pusto, bez stabala i viseg rasfinja. Bio
je prvi koji je predlagao i zagovarao posumljavanje

144

‘otkrivanja njegovog poprsja u marjanskoj sumi 1927,
- godine (izdala zahvalna djeca, Split).

o jura}‘i(o?ombatovié 3@ najvide bavio marinom ihtig

Marjana, te je ujedno bio prvi koji je i zapoceo s
njegovim posumijavanjem. Svake srijede i subote po-
podne vodio je svoje ucenike na Marjan da u doneseny -
zemlju sade Cempresa i borove iz kaojih je i nikla
danadnja suma. .

Kolombatovic je bio naolit fovjek, blage naravi, =
omiljen medu svojim ucenicima i Citavim pucanstvom
Splita, bez sumnje jedna od najmarkantnijih li¢nost
Splita druge polovice 19. stoljeca. Umro je 21. kolovaza .
1908. godine u 65. godini 2ivota. Vijest o njegoved smrti -
bolno je odjeknula Splitom, te medu brojnim biclozima -
u Hrvatskoj i Europi s kojima je suradivao. U tadasnjem
tisku "Velebit®, “ledinstvo®, *Smotra Dalmatinska”, "Slo-
hoda®, "Narodni list") u Splitn i Zadru objavijeni su
brojni nekrolozi, te isto i u stru¢nim publikacijama:
(Clasnik Hrvatskog privodosiovinog  drustva, Zagreb).
Kasnije su jos objavijeni clanci u casopisu "Priroda”
(Cvitanic, 1958), te u posebnoj publikaciji povodom -

STRUCNI RAD

logijorn, ali je pored riba, gotove istim zarom, istraZivao
i faunu ostalih razreda kraljeinjaka - vodozemaca, gma-
zova, ptica i sisavaca. Od drugih zivotinja zanima se jo§
jecdine za glavonoice (Mollusca, Cephalopoda, Dibran-
chiata). Istrazivao je uglavnom u okolici Splita.

Najvise uspjeha imao je u ihtioloskim istraZivanjima. .
Opisao je veci broj vrsta, podvrsta | varijacija vrsta riba -
koje je datada smatrao nepoznatim, ali mu se danas
priznaje prioritet u otkrivanju 9 za znanost novih vrsta, i
to § vrsta glavoga, 3 vrste babica i jedmu vrstu mekugica -
{tovarki}, a splitsko podrucje, odnosno fadransko maore, -
njihovim tipicnim lokalitetima (locus tipicus), Po nacde-"
lima zoologke nomenklature uz ime tih vrsta stavlja se i’
njegovo ime kao autora i godina kad ju je autor prvi-
pula opisao i time obznanio znanstvenom svijetu njeno
postojanje. Vrstama, za koje je bio siguran da su jos ne
poznate, dao je njthov kratki opis na latinskom jeziku,
kako je to tada bilo uobicajenc. -

Danas priznate Kolombataviceve vrste su: Antono- .
gadus megalokynodon (Kolombatovi¢, 1834} - ugorova -
majka zubuia, (Mediterranean bigeye rockling), opisana
pod imenom Motela megalokynodon; od glavota su:
Gobius luteus Kolombatovic, 1891, - glavog zlatac, (gol-
den gobyj, koju opisuje kao varijacije vrste Gobius aura-
tus Risso, 1810, dakle . auratus var. lutea "ona §to je
2ute boje", za razliku od druge var. “sivosmegjaste boje”
koju naziva G. auratus var. ruginosa, zatim prvi opisuje -
vistu Chromogobius zebratus [Kolombatovi¢, 1891) -
glavocic kamenjaric, (Kolombatovic's goby), odnosno
spp. zebratus (Kolombatovi¢, 1891) pod imenom vrste
Gobhius depressus ~ glavo¢ plosac, odnosno kao vari- -
jaciju iste vrste G. depressus var. zebrata. Slijedeca opi-
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comakEAl o T

S§I. 2: 177 2~ Blennius canevai; 3 i 3a- - Bleanius
‘adriaticus - preuzeto u ongmalu iz rada Steindachner &
* Kolombatovic (1883). :

- Fig. 2: Nos. 1 & 2 - Bfenmuc canevai: Nos. 3&3a-
Blennius  adriaticus’
‘ Stcmdachner & i(olombatawc‘ { 1 883)

sana i priznata wsta glav0ca ]L C orc‘yrogob'us hech- K
. tensteini (Kolombatovic, 1891} - glavoeic korculanski
‘{Liechtenstein’s goby), koju opisuje pod imenom Gobius -

" liechtensteini Kolombatovi¢, 1891 - glavod porupicar, a

posvecena je veloduinom podupirateliu napredka priro-
dopisnih znanosti Njegovoj Visosti Knezu Vojvodi vanu
., "zn. u. von Liechtenstein”, Slijedeca priznata vrsta
giavvoca je  Thorogobius macrolepis {Kolombatovid,
1891) - glavodic veleljuskad trecoperac (large-scaled
goby), koju opisuje pod imenom Gobius macrofepis Ko-
lombatovic, 1691 - glavac teskoljustra, te konacno vrsta

glavota Millerigobius macrocephalus (Kolombatovic, -
o 1891) - glavocic crveni (red goby), koju opisuje pod-

" imenom Gobius macrocephalus - glavoé batoglaveic; na
jednom primjerku ulovijenom u blizini mjesta Milna na-
. otoku Bracu, koja se jo§ do sedamdesetih godina ovog -
sve ‘dok Bath

- stoljeca smatrala “sumnjivom  vrstom,
(1973) nije- dao njen ponovni opis i potvrdio njenu
validnost. Svrstao ju je novo formirani rod Millerigobius

- originals from - the work of‘

& Kolombatovic,
: Kolombatovi¢ - otirio - u- Kaste)anskorn zaljevu (sl 3).

LRy

$1. 3: 7 - Gobius colonianus; 2 ~ Blennius dalmatinus; 3
- Triptervgium nasus; 4 - Blennius rouxii - preuzeto u
originalu iz rada Steindachner & Kolombatovic (1883).

Fig. 3: No. 1 - Gobius colonianus; No. 2 - Blennius
dalmatinus, No. 3 - Tripterygium nasus; No. 4 - Blennius
rouxii - originals from the work of Steindachner &

Kolombatovic (1883).

u éast et‘l?leskog ;h‘uoioga P } l\41llera Sve pavedene
vrste opisao je | objavio samostalno u ¢asopisu "Godisnje
{zvjesce Splitske Realke"{vidi popis radova) {sl. 3}

Nove vrste babica tkoje jo¥ naziva "mackulje™ opi-

“suje i objavijuje s dr. F. Steindachnerom, ravnateljem

C.K. Dvorskog muzeja u Becu, u asopisu “Sitzungs-
berichte" Kraljevske akademije znanosti u Becu ili sa-
mostaino u "Glasniku® Hrvatskog naravoslovnog drustva.
Sa Steindachnerom opisuje i objavijuje dvije nove vrste:
Lipophrys adriaticus Steindachner & Kolombatovi¢,
1883., habica jadranska {Adriatic blenny), pod imenom
Blennius  adriaticus Steindachner & Kolombatovid,
1883., na primjercima ulovijenim kod Vranjica blizu
Splita (sl. 2}, i vrstu Lipophrys datmatinus (Steindachner

& Kolombatovic, - 1883), babica rupicarka (Dalmatian

b enﬂy}, ‘pod i imenom Blennius dalmatinus Steindachner
"1883., babica pirgasica, keju je

Treca wrsta babice koju je Kolombatovic opisao i
objavio je Parablennius zvonimiri (Kolombatovic, 1892),

~ babica jelenka (dark-stag blenny), pod imenom Blennius
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zvonimiri Kolombatovi¢, 1892, babica barbiric. Pri-
" mjerci-riba koji su posluZili za-opise novib vista su
~ nazalost - uglavnom |zgubljem..5a(‘.uvam su do danas
-~ jedino holotipovi vista L. adristicus i L.~ dalmatinus koji
. su pohranjeni U Naturhistorisches Museum u Betu, za-
jedno s vise sintipova tih vrsta. U istom muzeju nalaze

se 1 sintipovi: novih opisanih’ vista giavoca kao C

fiechtensteini | M, macrolepis.

1. 4: Thorogobius ephippiatus (Foto: M. Richter), N
Fig. 4: Thorogobius ephippiatus (Photo: M. Richter),

“Kolombatovic je takoder otkrio i opisac jednu novu i
- priznatu- vrstu gusterice - Lacerta mosorensis Kolom-
batovic, 1886. Opisana -je na dva tipitna primjerka
ulovijena na Mosoru, koja su potom poslana dr. F,
Steindachneru v C.K. Dvorski muzej u Becu, gdie se
vierovatne i danas nalaze. -

Neke druge vrste i podvlste riba koje Kolombatovic
nalazi u okolici Splita i opisuje u svojim radovima kao
nove vrste, danas nisu priznate u ihtiologkoj znanosti,
jer nisu izdrzale kasniju znanstvenu kritiku. Takve su
vrste npr. Trutta adriatica, opisana kao nova vrsta 1890,

godine, Gobius ferrugineus, G. affinis, G. quadrivittatus

quadrivittatus, G. planiceps zebrafa, opisane kao nove

viste {podvrste). 1891: godine, zatim Tripterygium minor

{sl. 6) opisana kao nova vrsta 1892, godine, koja se
uspjela odrzati sve do pocetka 70-ih godina kada je
dana prednost Guichenotu koji ju je opisao kao novu
vrstu 7. mefanurus 1845. godine. Banas ta i neka druga
imena <ine sinonimiju za prije ili kasnije priznate viste.

KRONOLOSKI PREGLED DUZNOST! KOJE JE
OBAVLJAO §. KOLOMBATOVIC
Kolombatovic je bio pOZnét' i priznal o stru¢nim
krugovima
zastupni$tva i povjerenstva razli¢itih udruga za pitanja
slatkovodnog i morskog ribarstva, ali i za druga pitanja.
1881.
Stanice za ornitoloska promatran;a Austro-UgarSke mo-
narhije

146

~Austrije. .

te je Cesto bio biran i pozivan.u komisije,

izabran za zastupnika Dalmacije ¢ Odboru

1882. ¢lan Povjerenstva za odredivanje gramca 3
tijetnng i jezerskog ribolova -

1883. pozvan od Sekretarijata lspostave za nbaistv

u London kao predstavnik za Jadran

1884. adlazi u Goricu kao strucni ¢lan auctrtjske de
fegacije u medunarodnom povjerenstvu izmedu Austro
Ugarske i talije za pitanja ribarstva, odakle biva upu(en"
u ltaliju gdje potprsuje medunamdm protokol u

1885, st:ucm clan stalnog povlerenst\ra za nbars;vo
'qpirtskog pomorskog okiuga - - .

1886. nadzornik povjerenstva za nenjpsena pravna
pitanja u svezi ribarstva .

$l. 5: Naslovna stranica Casopisa ‘Godisnje izvjesce
C.K. Velike Realke u Splitu za skoisku godinu 1891-92'
u kejem je izasae rad prof. j. Kolombatovica pod
naslovom "Mackulje (Blenniini} Splfetskog Pomorskog
Okruzja v Dalmaci®, .
Fig. 5: Title page of the journai "Gad:gme tzv1e§c‘e K.
Velike realke u Splitu za skolsku godinu 1891-92", i
which J.- Kolombatovic's article entitled "The Blennie
(Blenniini) of the Split Maritime Dfstm:t in Dalmatr
was published.
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1893. ¢lan povierenstva za donosenje zakona o ribo-
" lovu u slatkim vodama Dalmacije

stvo pri L.R. Maritimo « Trsiu
~-1900. u godini umirovljenja, odlikovan je od cara
“. Franje Josipa {l. krizem za zasluge i naslovom viteza.

-~ zdugno i uspjesno radeci za dobrobit grada. Bio je i prvi
predsjednik drustva “Marjan”, i prvi koji je zagovarao

- uCenicima i sudjelovao. U godini njegove smrti ¢lanovi
“druttva zasadili su na Marjanu Cempres i uz njega
postavili plo¢u s natpisom "Cempres prof. J. Kolom-
batovica, 19068".

RADOVI

" Objavio je oko 30 struéaih rasprava o kraljesnjacima
‘i glavonoscima,
- hrvatskam, talijanskom § njemackom jeziku. Najvecdi
“broj radova objavio je u Godisnjim izviescima C.K.

- naravostovnog (prirodosiovnog) drustva (9} i u beckom
| Sitzb. der k. Akad. der Wissensch: U. Godisnjim- iz-
“vietcima objavljuje od svojih prvih radova u 1880.

- ¢eo izlaziti Godignjak, sve kasnije radove objavijuje u
~njemu. Popis radova dac je Langhoffer (1909).

1896. stru¢ni ¢lan ispitne komisije za morsko ribar- -

- 0Od 1882. godine kad je splitska opcina dosla u hrvatske
- ruke zasiugom dr. Gaje Bulata i njegove Narodne..
* stranke, postaje ¢lanom opcinskog vijeca do svoje smrti, -

- posumljavanje Marjana u ¢emu je i aktivno sa svojim -

a najvi8e o ribama, Pisao je na-

Velike Realke u Splitu (18), zatim u Clasniku Hrvatskog

-godini, pa do 1900. godine, a nakon toga, po#to je po- .

bsan IARDAS & Jakov DULEIC ZOOLOSKE DOPRINGS! IURAjA KQLOMBATOVICA (1843-1908), 143-148

Dijelom i njegovom zaslugom jadranska je ihtio-
fauna obogadivana novim vrstama koje je nalazio u
Dalmaciji. Prona3ao je vide od 30 vrsta riba koje dotada
nisu zabiljezene u Jadranu. Nalazima i drugih vrsta

- kraljesnjaka dotada nezabiljeenih na podruc¢ju Dal-
- macije, poglavito ptica, obogatio je faunu tog podrucja.

Zabiljezeni nalazi nekih rijetkih riba u jadranu su in-
teresantni { danas, tim vise 3to za neke od njilh nema

,'nowh navoda da su ulov!;ene u ;adranu .

Popls radova u kujlma se optsu;u nove vrste‘ ’

Stemdachner, F. & Kolombatovm G 1883.. Bei-
trige zur Kenntniss der Fische der Adrra.r Sitzb. der k.

—Akad. der Wissensen., Bd. 88, p. 1-10 (1193-1202) +

Taf. i, Taf. Il '

Kotombatov;é )., 1886.: Terze aggmnre ai vertebrati
della Dalmazia. God. izvj. C. K. Velike Realke u Splitu
za tkol. god. 1885-86., p. 21-32.

Kotombatevi¢, G., 1891.;: Glamo¢i (Gabii) Spljetskoz
Pomorskog okruzja u Dalmaciji. God. izvj. C. K. Velike
Realke u Splitu za skol. god. 1890-91., p. 3-29.

Kotombatovi¢, G., 1892.: Blennius zvonimiri n. sp.
Nova vrsta babice dalmatinskog mora. Glasnik Hrv.
naravosl. dr., 7 (1-6), p. 107-112 + Tab. V.

- Kolombatovi¢, G., 1894.: O navodima vrsti Me¢i

" kraljeznjaka (Vertebrata) iz Jadranskog mora. God. izvj.

C. K vehkc Rﬂalke u Splitu za 3kol. god. 7893-94,, p. 3-
54.

sl 6: Tr'ibtefygfb}ﬁ: melanurus minor 1 Foto: M. Richter). _
Fig. 6: Tripterygium melanurus minor (Pheto: M. Richter). - =
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- ZOOLOGICAL CONTRIBUTIONS OF JURAJ KOLOMBATOVIC (1843-1908)

fvan JARDAS & Jakov DULCIC
Institut za oceanografiju i sibarstvo - Spht, HR-21000 Split, Set. 1. Mestrovica 63, P.P. 500

" SUMMARY

" The authors present the biography and professional work of Prof. Juraj juraj Kolombatovic, the renowned .
Croatian natural scientist, at the 155t anniversary of his birth and 90" anniversary of his death. Prof. Kolombatovic
was most successful in his ichtyological research, the field in which he discovered and described 9 new fish species
{5 goby species, 2 blenny species and 1 species of the family Gadidac): Corcyrogobius liechtensteini, Chromogobius -
zebratus, Gobius luteus, Thorogobius macrolepis, Milferigobius macrocephalus; Lipophrys adriaticus, Lipophrys
dalmatinus, Parablennius zvonimiri and Antonogadus megalokynodon. Juraj Kolombatovic furthermore discovered -
and described a new lizard species Lacerta mosorensis. :

Kéy w’b:‘dé: Ju;'ai Kbiofhﬁaib\}i’éé Bic'ig"raphy, ichthyology, zoology, Adriatic Sea
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Gobius macrocephalus Kolombatovi¢ aus dem Mitiel-  (prigodom 50 - godisnjice smrti. Priroda, 4: 134-135. .7
meer und Austellung einer neuen Gattung Millerigobius  Langhoffer, A. 1999, Juraj Kolombatovic, Gl hrv. nar. -
{Teleostei: Gobicidea: Gobiinae). Senck. biol., 54 (4/6):  drug.,, 21: 130-132. ’
303-310. .
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DELO NASIH ZAVODOV IN DRUSTEV
ATTIVITA DEi NOSTRI ISTITUTI E DELLE NOSTRE
SOCIETA
-~ ACTIVITIES BY OUR INSTITUTIONS AND
ASSOCIATIONS

servation Society, World Wild Found for Nature (WWF)
and others.

The foliowing points were discussed: legislation,
status of species and populations and interaction with
human activities.

Among provisions and recommendations by the

- Action Plan to ensure an improve protaction of the ceta-

- - cean populations in the Mediterranean, are the adopting

- Vanja Svetina & Robert Turk - »
MEETING OF EXPERTS ON THE IMPLEMENTATION OF
THE ACTION PLANS FOR MARINE MAMMALS (MONK

SEALS AND CETACEANS) ADOPTED WITH MAP Arta,
Greece, 29. X - 31, X 1998

The Mediterranean  Action Plan was adopted by
Mediterranean countries and the EEC in 1975. The Con-
vention for the Protection of the Mediterranean Sea
_against Pollution (Barcelona Convention) was adopted
the following year by some contracting parties.

The initial focus of the MAP used to be on marine
pollution control, although soon it was confirmed that
other various trends are of the some Imaybe even more
primer) influence " on environment problems. Con-
secutively the activities gradually become focused also
to protected marine and coastal areas, endangered
species, integrated coastal zone management and plan-
ning and to biodiversity studies as the key tool through
which sclutions are being sought.

As one of the Contracting Parties to the Barcelona
Convention, Slovenia was invited to participate with a

representing delegation at the Meeting of Experts on the .

subject of implementation of the action plans for marine
mammals {monk seal and cetaceans) adopted within
MAP. (The meeting was sponsored by the Government
of . Greece and organised by -the Secretariat ‘of the
RAC/SPA (Regional Activity Centre for :apoaailv P:o—
tected Areas of the Barcelona Convention).

The following Contracting Parties to the Barcelona
Convention attended the meeting: Albania, Algeria,
Bosnia & Herzegovina, Croatia, Cyprus, European
Community, France, Greece, lsrael, ltaly, lLebanon,
Libya, Malta, Marocco, Slovenia, Spain, Syria, Tunisia
and Turkey.

Beside the Contracting parties nustierous Aational
and international GO and NGO attended the meeting as
observers. Among thern the representatives of the Bonn
Convention on the Conservation of Migratory Species of

Wild Animals (CMS), the International Commission for

the Scientific Exploration of the Mediterranean- Sea

(ICSEM), the Bern Convention on the Conseérvation _of '_
Eurapean Wildlife and Natural Habitats, the. Tethys .
Research institute, The Whale and »vDoIphin'v'Con-' -

- and implementing of legislative measures on national

level. Cetaceans are at the present moment legally pro-
tected only in some countries. Measures relating to the
regulating of fishing operations and gear, in order to
proteci cetaceans, are extremely rare in the area.

. The new eifement that has emerged on the.interna-
tional level since the Action Plan was adopted is the
Agreement on the conservation of cetaceans of the
Black Sea, Mediterranean Sea and contiguous Atfantic
area (ACCOBAMS), reached at Monaco 1996 under the
aegis of the Convention on the Conservation of
Migratory Species of Wild Animals (CMS). This is an im-
portant agreement that aims at harmony between the
two parts of the Mediterranean. Document combines
and coordinates activities undertaken or to be started in
entire area, while caonserving the originality distinctive
to cach of Mediterranean and Black Sea. The Coor-
dinator of MAP urged the countries to speed- up their
processes for the ratification of this instrument.

Cetaceans are some of the least studied marine spe-
cies in the Mediterranean, especially what is regarding
their population's dynamics and movements. Followed
up by the cetacean strandings, the legislation was
undertaken just in certain countries in the area and the
work is rarely done in the context of organised net-
warks: The recommendations were o encourage the
setting of structures enabling detection and study of the
fargest possible number of cetacean strandings along
their coasts and to train or improve the skills of their
technicians and specialists. Establishing of the regional
coordination system with purpase to facilitate a2 com-

_ parison of results and their integration into comprehen-

sive analyses for the entire Meditercanean is afso a goal
that will bring us closer to effective results.

All of the populations in the Mediterranean are
harmed by certain human activities which subject them
to unfortunately ever greater threats. Qn the top of the
list are interactions with fishing, pollution, high fre-
quency sonar use by military, high speed sea traffic and
Whale Watching.

About 80 000 cetaceans die every year in the world
in gill nets; but the drifting gill-nets in the Mediterranean
hold the sad record for deadly captures of cetaceans.
Nevertheless cetaceans are not the only victims of dif-

. fetent fishing gear. Fishing gear also incidentally catches
- Non target fishing species, sea birds, turtles and pin-

ippeds. The number is supposed to be very high,
coming up to - several -millions of individuals. Problems

st
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. that lead to the conclusion that unlike people belief, it is
. rather difficult to solve them all by awareness programs
-~ only. One of the countries reported that in 1997 had to
 pay 500.000US% in compensation to fishermen for net
damage {an earlier net insurance scheme had been
abandoned after proving tco costly!). As it was ex-
pected, the EU abandoned the use of drift nets by its
member's fleets, which will be in force by the vear
- 2002,

It was agreed that the urgent actions should follow
retommendations for defining and implementing coor-
dinated survey programs aiming at identifying the status
and distribution of cetaceans as well as promoting of
national plans for the study of cetacean strandings.
Without developing information and educational mate-
rials to be used for public awareness and public partici-
pation campaigns members will be depleted very impor-
tant supporting element. Mentioned among priorities
was designing an appropriate research in investigation
of interaction in the coastal zone between fisheries and
cetaceans.

The Mediterranean monk seal (Monachus monachus)
is one of the most endangered mammal species world-
wide. [t enjoys the highest priority in most conservation
strategies. Howevey, in spite of its early recognition as a
threatened species, population numbers have continued
to decline and distribution range has contracted. it is
likely that today no more than about 300-400 individu-
als are left, in contrast to the 600-1000 believed to sur-
vive in the seventies.

Current status of Mediterranean monk seal popula-
tions in the report also covered areas of the Black Sea
and Atlantic Qcean, because the Secretariat believed
that, given the extreme status of monk seal population,
the issue should not be addressed only at the subre-
gional level.

During the meeting the following general subjects
were covered: data on numbers and recent sightings,
whether animals had greater mobility than suspected,
well targeted awareness programs, rehabilitation of
wounded, orphaned and distressed animals, captive
breeding, regional e-mail networks...

The species is very thinly dispersed over a large area.
From a management perspective such a distribution
pases a number of specific management problems and it
is evident that with a decreasing size of the group to be
protected it becomes increasingly difficult to defend
protection measures.

Two issues are of a particular concern, that's when
the population is reduced to the low levels of abun-
dance: genetics and demography. Genetic concerns re-

fated to the loss of genetic variation in small popula--

tions, whereby the fitness may decrease. Demographic
concerns relate to the probability that extinction will
occur through changes in demographic parameters.

The studies discussed have revealed that the loss of

genetic diversity from the recent mass mortality in the
west Sahara was not large, even in such small popula- -
tion unit. It needs to be emphasised that this would have -
been larger if the mortality had resulted in the survival -
of only young or older animals, However, of relevance
is the finding that epidemic catastrophes can seriously
shorten the time to extinction if the population in ques- -
tion was aiready depleted through external factors such- -
as killing or cave collapse. The fact that this particularly -
mortality had neither a substantial effect on the colony's
genetic diversity nor on its probability of extinction;
however it should not divert the attention from the ob-
servation that the remaining colony is very small in size: ~

The message is that the best strategy for ensuring -
survival of the monk seal is not only to protect a few
large populations but as many remaining units as possi-
ble. Critical in this meter is the level of contacts be-
tween the scattered small groups. o

The fact that stays for all of the Mediterranean cotn-
tries (in various variations) and says that the record re<
veals an enormous gap in our scientific knowledge for.
the status of species, goes very much for Slovenia. 1t is at
most important that Slovenia, as a Contracting Party of
Barcelona Convention and a country that surely would
want to embrace the common European aims for more
global tendencies {one of mentioned s EU), takes all
efforts to continue the initiated studies (the one that just
recently took place evaluating the status of cetacean in
Slovene waters). One thing that will be of indubitable:
help is the reputation of our country among representa-
tives, greally contributed from a delegation of prewous‘
meetings. :

R SR
R AR

Bottlenose dolphin (Tursiops truncatus(Photo: C. M.
Fortuna, Tethys). -
Velika pliskavka (Tursiops tmncatus)(i-‘otn.

Fortuna, Tethys).

C. M.

™~



- otoke Gozo
dozemske organizacije M{D‘VIARAVIS {v sodelovanju z
BirdLife Malta ter s pomodjo UNEP-a, Biolotke posta]eji
Nacionalne turisticne “organizacije iz
Malte ter oddetka za zascito okolja Malte} z naslovom
. "Spremijanje in varovanje piic, sesalcev in morskih Zelv .~
. Sredozemlja in Crnega morja®. Zal se je zaradi finanénih -
-+ tezav v organizaciji simpozija udelezilo le 38 ljudiiz 15
- drzav. Slovenija se ga je udeleila tudi letos, saj ima -
" svojega predstavnika v svetu te organizacije. '
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iztok Skornik

SEA TURTLES OF THE MEDITERRANEAN AND THE
BLACK SEA"

Med 29. ceptembrom in 3. oktoi')mm 1998 je na
{Malta) potekal ze. 5. simpozij pansre

Tour du Valat,

. V petih delovnih dnevih je bilo na teme “azsirjenost
" manj znanih wvrst", ‘gnezditvena raziirjenost morskih

stavila udelezencem in ¢lanom tezave, s katerimi se or-

T  ganizacija sre¢uje, in mozne reditve za njeno delovanje
5. simpozij organizacije MEDMARAVIS "MONITORING .
AND CONSERY VATION OF BIRDS, MAMMALS AND -
- se'ho ukvarjala s sredozemskimi solinami. Vodia te de-
- lovne skupine je ‘dober poznavalec solin john Walm-
sley, v skupml pa jc.!udi s!ovenskl predatavmk iztok

v prihodnje. Kot zanimivost naj dodam, da smo na tretji
seji svefa in odbora ustanovili tudi delovno skupino, ki

§kom|k L
' Slmpozu 5o ;e kot obtdajno zakijuc:l s slamoetno

: fvcéu;o na kateri sta bila tudi maltegka ministrica za

okolje in prostor i drzavai selretar. Zadnji dan smo na
zakijucnem izletu ugota«ljall, da je bila tudi tokratna

izhira kraja za simpozij uprai i¢ena“in pravilna {tako kot

leta 1992 na Hiosu), saj je lov na ptice tudi na Malti
zelo priljublien. Kar 5 dni smo potrebovali, da smo z
tadje na odprtem ‘morju ugledali tudi rumenonogega
galeba: Naj kon&am se z zahvalo kolegu Joeu Suftani, ki
se je za organizacijo simpozija izredno potrudil in ga s

-svojo vedrine in nasmehom vodil vse do konea. -

ptic in morskih Zelv®, razsitjenost ptic in sesalcev na’

. edprtent - motju®, . “hioloski - monitoring - in - metode”,

"""razwkovaina mreza in biolosko ua:ovan;e” "Suedije v
| teku in management” predstavlienih 29 predavanj in 12
" posterjev. Zelo odmevno predavanje je bilo predavanje
prof. Lessa'G. Undethifla z Univerze Cape Town v Juzni

- Afriki o7 statisti¢nih napakah v uglednili ornitoloskih

revijah. Predavanja so bila tako po tematiki kot po
‘nacinu predstavitve izredno’ razli¢na; videli smo vee
avdiovizualne pripomocke, ki jih ta ¢as premore teh-
nika. Med tistimi povsem obicajnimi, ki govorijo o bolj
alt manj znanth popuactjah morskih ptic, sesalcev in
rorskih Zelv, pa so bila nekatera zaradi inovativnosti

- jzredno zanimiva, kot npr. predavanije italijanskega ko-

lega Stlvana Benvenutlija, z naslovory: "Homing beha-

- viour and foraging strategies of seabirds stuclies by bird-

 bome data loggers", v katerem nam je predstavil povsem
dema narejen podatkovni- sprejemnik, ki ga ptici pri-
 tdijo na hrbet. Ta ima zaradi vgrajenih senzorjev spo-
. sobnost spremijanja ptice v letu, med pocitkom in pri
- potapljanjut {meri globino potopa in ¢as). Slovenski omi-
tologi so pripravili prispevek “Skocjan inlet - Degra-
dation, revitalization and restoration of the Slovenian
coastal wetland”, (avtoriji: 1. Skornik, L. Lipej in T. Ma-
kovec), v katerem so predstavili pomembnost zaicite
Skocjanskega zatoka pri Kopru.

Pogresali smo vsekakor kolege iz driav ob Crnem
motju, ki pa se zal iz ze prej omenjenega financnega
razloga simpozija niso magh udeleziti.

V vecernih urah je bilo kar tri dni zelo napeto, sa;
'smo v organizaciji MEDMARAVIS volili nove. organe v
- izwizilni ‘odbor in“svet: Slovenija kljub svoiji- majhnosti

ostaja v organizaciji. Imeli smo tudi skupséino organia
zacije MEDMARAVIS, ki so se je udelezili wsi ude- -
lezenci simpozija. Na skupicini sta’ generaini-sekretar

Xavier Monbailliu in predsednik. Antonio. Toue‘pred

. Iu ;e Stela za dizavho pr\(enst\ro ,

A!eksander Grﬁr’ﬁ :

VODAN 98: mednarodni nateca; in drzavno DIvVenstvo
v padvodni fotografiji

Slovenska potapliaska zveza redno prireja drzavno
prvenstva v spladni podvodni fotografiji in podvodnem
fotolova. Organizacija prvenstva je vsako leto zaupana
enemu izmed slovenskih potapliaskil kiubov. Letodnge
{sedmo) prvenstvo je izpelialo Sportno drustvo Vodan iz
Nove Gorice.

Drzavno prvenstva je, kot pove e njegov uradni
naziv, sestavljeno iz dveh delov: tekmovanja v splogni
podvodni fotografiji in tekmovanja v podvodnem fato-
lovu.

Na tekmovanje v splosni podvodni fotografiii tekmo-
valci posliejo svoje podvodne posnetke v razpisanih ka-
tegorijah. [zbira posnetkov je prepuscena tekmovalcem
samim, hkrati pa ni tudi kaksnih posebnibh omejitev glede
tega kje, in kdaj naj bo posnetek narejen.

Letosnie tekmovanje v splosni podvodni fomgratq: je
organizatar prvi¢ privedil kot mednarodni natecaj, odprt
za domace in tuje poklicne in ljubiteljske fotografe. Na
natecaj Vodan '98 se je prijavilo dvaindvajset podvod-
nih fotografov iz Strth drzav. Mednarodna Zirija je
ocenila prek sto sestdeset del v kategorijah makro, riba
in ambient. Na zakljucni slovesnosti- 2. oktchra v Novi
Gorici so bila podeljena priznanja za najholjse dosezke
v posameznih kategarijah, skupna zmaga pa je odéla v

 Ralijo. Rezultati- enajstih sodelwocnh slovenskih foto-

grafov. 50 bili posebq razvriiéuu se v dodatno festvico,

Drugx del clrzavnega prven':wa ;e b:fo'tekm’o'vanje v

sy
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" podvodnen fotolovu. Podvodni fotolov je izum stoven-

o “skih potapliacev. Skoraj dvajset let je minilo, odkar so

- disciplino vpeljali kot alternative podvodnemu lovu s
" harpuno. Tekmovalec, podvadni fotograf, mora v dolo-
cenem Casu oziroma ob porabi devoljene kolicine stis-
njenega zraka s fotoaparatom "ujeti ¢im ved rib razli¢nih
vrst. Posnetki morajo biti tehni¢no brezhibni tudi s
fotografskepa stalisca, pravila pa poleg drugega dolo-
. ¢ajo, kotikéen del ribe mora biti viden ter razmerje med
velikostjo ribe in Sirino slike. Posnetke pregleda siro-
kovra komisija. Ribe so razdeljene v kategorije glede na
pogostost pojavijanja; redkejse vrste tekmovalcu prine-
sejo ved tock, Komisija ocent tudi estetsko vrednost fote-
grafije, zmaga pa seveda tekmovalec z najvec tockami.
... Podvodni fotolov je nasel kar nekaj privizencev tucl
v mednarodnib potapliaskib krogih, vendar je medna-
rodina potapliagka zveza CMAS v svojih pravilih pred-
videla tekmovanje brez avtonomne potapljatke opreme.

Tekme na slovenskih drzavnih prvenstvih so kijub temu

se naprej potekale po "starih" pravilib, z dovoliene upo-
rabo avtononine opreme. Take je bilo tudi letos, vendar
po sklepu komisije za podvodno fatografijo pri SPZ
tokrat zadnjic. Komisija se je sestala v ekviru spremlja-
jocih priveditev ab prvenstvu in sklenila, da bodo pri-
hednja drzavna prvenstva potekala po precej spremen-
fenih pravitih.. , S o

Letosnja tekma v podvodnem fotolovu je potekala
10. oktobra v akvatoriju na piranski Punti. Tekme se je

udelezilo deset tekmavalcev, razmere pa so bile vse prej -

kot ugodne za podvodni fotolov. Zaradi vetra vzva-
fovano morie je bilo e dodatno motno zaradi nanosov
rek, ki so teden pred tekmovanjem po obilnih padavi-
nah narasle in poplavijate. Vidijivost pod vodo je hila
priblizno dva metra, stevilni v vodi razprieni delci pa so
tekmovalcem se dodatno atezevali nalogo.

Rezuitati tekmovanja so bili zelo dobri, pa ne le
glade na razmere. Tekmovalci so komisiji predali po-

snetke stevilnih ribjih vist in med ocenjevanjem je bilo -

stisati zadovolino ugotovitev, das slovensko morje se

zdale¢ ni tako revno, kot menijo nekateri. V kategoriji -

Splogna podvodna fotografija je zmagal Borut Furlan,
drugo in tretje mesto pa sta zasedla Boris Pihlar in Milan
GClavina. V kategoriji Podvodni fotolov posamicno je
prav tako zmagal Borut Furlan, drugi je bil spet Boris
Pihlar, tretie mesto pa je zasedel lgor Mauser. Za naj-
fepgi posnetek tekmovanja je triclanska Zirija izbrala po-
snetek marskega pajka (Trachinus draco), ki ga je posnel
Milan Glavina.

Letofnje drzavno prvenstvo v splosni podvodni foto-
grafiji in podvodnem fotolava je bilo prelomno v ved
ozirih. Organizator, SD Vodan, je del prvenstva prvi¢
pripravil kot mednarodno tekmovanie; tako bo tudi v pri-
hodnje. izvedba mednarodnega natecaja in drzavnega
prvenstva v podvodni fotografiji Vodan '98 bi bila skoraj
nemogoca brez sodelovanja sponzorjev: Mastna ohcina
Nova Gorica, Zveza za tehnitno kulturo Nova Gorica,

Telekom Slovenije, Grafit, Telmont, Bignami d. Trieste, .

HIT Casinos, MIP, Salonit Anhovo, Zidarstvo Marc,
Elkor, Vinarstvo Bada, Demi & Tisk, Cvetticarsivo Klavdij
jakonc¢ic, Slovenica, Impulz, Fato Fantasy, Pecivo, Artes,
Arctur, Elis, Grajska klet, Vipava 1894, Rezultati 1. med-
narodnega natecaja v podvodni fotografiji Vodan '98 so -
objavlieni twdi na Internetu: www .arctur.si/vodan. .

Po dyugi strani pa je bilo sklenjeno, da tekem v pod-
vodnerm fotofovu, kakréne smo poznali in prirejali doslej,
na drzavnem prvenstvu ne bo ved. Upati je, da bodo
spremembe v hacinu organiziranja drzavnih prvenstev k
sodelovanju pritegnile vedje Stevilo podvodnib foto- -
grafov iy da bodo dosedanji rezultati, tudi rezultati z le-
wodnjega prvenstva, miajie podvodne fotografe . pre-
pricali, da se je vredno potopiti tudi v domace morje.

Borut Furlan, Slovenija, 1. mesto, riba. -~~~
Borut Furlan, Slovenia, 1%t place, fish. -



http://www.arctur.si/vodan
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. ‘i""'ﬁi’é'ss’éhﬂfo' Dodi, italija "Guardian', 1. mesto, makro.
. Alessandro Dodi, italy "Guardian', 1%t place, macro.. -

 Branko Cermelj

. ISOTOPE WORKSHOP IV
of the Etropean Society for Isotope Research
: A4th JW-ESIR '98
o fuly 1-4, 1998 o
‘Portoroz (Partorase}, Slovenija

V Sloveniji imajo izotopske raziskave dolgoletno
tradicijo, saj se z analizami izotopskih sestav ukarjajo Ze
od leta 1966. Njihova uporaba na razlicnih podrogjih,
znanstvenih in uporabniskih projektih, se je pokazala
kot nepogresiv prispevek h klasi¢nim metodam. Rezul-
tati resevanja problemov v hidrogeologiii pitnih, mine-
ralnil in kradkih vod, sedimentologiji, ekologiji in one-
snaZenju jezerske in morske vode, kot tudi problemov
pri nastanku in nevarnostih (plin, voda) premogovnikov
in drugih rudnih nahajalise pa so dokazali ustreznost

- izbora izotopskih raziskav. S takim znanstveno-razisko--

valnim pristopom pa lahko upraviceno trdimo, da slo-
venska znanost ohranja stik s svetovno, kar je navse-

zadnje potrdilo tudi mednarodno srecanje v Portorozu. -
"European Society for lsotope Research” {Evropska
Zveza za izotopske raziskave) je mednarodna znanst-

vena organizacija, ki'je bila ustanovijena na Poljskem
1990. Vsaki dve leti se zberejo znanstveniki na skup-
nem strokovnem srecanju, ki ga imenujejo "fsotope
Workshop”. Do sedaj so bila sreanfa v Lublinu na
Poliskem (1992), v Wroclawu na Poljskem {1994) in v
Budimpesti na Madzarskem (1996). Na tem sre¢aniu je
mandat za naslednje srecanje dobila Slovenija (Nara-
voslovneotehnitka fakulteta, Oddelek za geologijo). Obe-
nem so za predsednika zdruZenja izvolili dr, ). Pezdica,
ki je obenem tudi prevzel vlogo vodie organizacijskega
odbora naslednjega srecanja. To priznanje je za Slo-
venijo $e toliko vedjega pomena, ker so za organizacijo
kandidirale tudi Svica, Romunija in Estonija.

4. mednarodna delavnica Evropske zveze za izotop-
ske raziskave je potekala od 1. do 4. julija 1998 v pro-
storth Fakultete za pomorstvo in promet v PortoroZu.
Delavnico so organizirali: Oddelek za geologijo Nara-
vostovnotehniske fakultete v Ljubljani, Fakulteta za po-
morstvo in promet v Portoreu, Morska biologka postaja

v Piranu, Ingtitut jozef Stefan ter e omenjena Evropska

zveza za izotopske raziskave. Finan&no pa so delavnico
omogodili: - Ministrstvo - za “znanost  in  tehnologijo
Republike Slovenije, Ministrstvo za ekonomske odnose

‘Republike Slovenije, Fakulteta za pomorstvo in promet v
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. Portorozu, Naravoslovnotehnitka fakulteta ter ured-

“nidtvo revije RMZ - Materiali in geookolje.

- Tokratnega bienala se je udelezilo 85 udeIeZencev'
iz 15 drzav, od tega 21 iz Slovenije z 18 predstavitvami. -
Predavanja, predstavitve dosezkov in predstavitve pos-

C ter ;cv so organizatorfi razdelili v & razlienih sekcij:

“kav, :

: lzotom in clovekovo okoi;e, :

" Paleckiimatofogija, - . : C
Pomen izotopov v hldrogeofobi jl,

. Geokemija izotopov v sedimentih,

: d\t.v}.l;ww',f'

. ‘peraturnih procesov..

. Sekcije je vodilo 9 medna!odno pnznami} strokov-‘j :
njakov iz Nemcije, Kanade Poljske, If‘iiE]E ifrvaékc in. .. .
©Izotopska sestava dolocenih stabilnih izotopov (8G/ |
150} se zatorej ponuja kot alternativa klasi¢nim meto-
- dam, obenem pa omogora vpogled v reakcije med mag-

Slovenije.

v plotokolarnem delu medna:odne delavmce 50 vte' -
navzoce pozdravili glavni tajnik Slovenske akademije -
znanosti in umetnosti {SAZU) akad. prof. dr. Matija Dro- -
* obdobju nastajanja kamnin..

venik, dekan Naravosiovnotehniske fakultete, dekanica

Fakultete za pomorstvo in promet, sprejel pa jih je tudi-

piranski 2upan.

Tematsko zasnovani pninz; najnove;slh dosezkov, ki
so si sledili v dneh delavnice, so opozorili na pomen
izotopov pri resevanju problemov tehnolotke, znanst-
veno-raziskovalne in okoljske narave.

Prvi dan delavnice je bil namenjen predvspm pred-

stavitvi prispevkov k metodoloskim pristopom meritev
posameznih izotopov. Aviorji so prikazali izboljsave v
analizi meritev in pomen teh izboliSav v razli¢nih teh-
nologkih procesih. Vzrok in obenem namen sta seveda
najbolj oc¢itna v tehnolatkih aplikacijah. V tehnologkih
procesih je natancnost meritev izotopske sestave posa-
meznih elementov v razlienih fizikalnib razmerah nad-
yse pomembna, saj je od te natancnosti odvisna ugin-
kovitost procesa samega. Cim vecji izkorisiek pa je
vedno bil glavno vodilo in cilj slehernega tehnolotkega
procesa.

Dlagnosuﬁm pomen meritev Izotopske sestave {pred-
vsem stabilnib izotopov) v Clovekovem okolju je vzpod-
budil tovrstne raziskave na najrazli¢énejgih podrocjih. Te
viste diagnostika v medicini ima pravgotove veliko pri-
hodnost, ni¢c manj zanemarljivi pa niso najnovejii rezul-
tati analiz nadzora kvalitete, izvora in pristnosti pre-
nrambnih izdelkov, kot so pristnost ali izvor vin in tudi
olivhega olja. Prav gotovo gre za nov pristop v kvaliteti
analiz, ki ni zgolj organolepti¢ne narave.

Pretezni del prispevkov pa je bil namenjen predvsem
novim dognanjem v paleoklimatologiji, hidrogeologiji
ter geokemiji izotopov v recentnih sedimentih in kam-
ninah. Napredek na teh podrogjih je zagotovo posledica
danaidnje "ekolotke osveicenosti' in seveda kemijskih
lastnosti stabilnih izotopov vodika, kisika, ogljika dugika
in zvepla. Omenjeni elementi kot tudi njihovi stabilni
izotopi so v ozracju, vedi in sedimentih praviloma zelo

L. ha;nove)% doseﬁkn G rehnologm szotopsklh razis-.
' . . na simpoziju, je bila tudi izotopska sestava in kroZenje -

. izotopov organogenih elementov (C, H, N, §} v sistemu
. veda-sediment fer ocena trofiCnega stanja in poraz- -
. delitve posamezmh :zo%opev v jezerskem in morskem -
- okolju.
Pomen izotopskih meritev v amhzu v:sokotr_m— . v
tamorfmh kompleksov. po vsem svetu sta bili v pretek-

pogosti. Z ustreznimi aplikacijami jih lahko uporab-

- ljamo kot sledilna sredstva, razmerja med njimi pa
- pogosto kar dobro odsevajo doloc¢ene procese, ki na
razmerja vplivajo. Na razmah reSevanja problemov v

hidrogeologiji pitnih in kraskih voda ter podtalnice v
premogovnikih kazejo Stevilni prispevki, predstavijeni -

" pa srecanju. Predmet stevilnih raziskav, predstavljenih.

Kristal o'grafs!n in pefroioﬁ\a analzza mwgmatsko me-

losti_pogosto edini nacin ovrednotenja visokotempera- =
turnih. procésov’ v obdobju diageneze teh kamnin. -

matsko-metamorfnimi kamninami in podtaino vodo v

Predstavijeni- prispevki na mcdnarodm delavmcu o

‘I‘ob]avlgem v redni stevitki §tevilki Rudarsko metalurgkega

zbornika, ki se v tej stevilki predstavlja v nekoliko dru-
gacni podobi. Revija je-resda ohranila- svoj zunanji
videz, vendar omogoca novi, scdobngjsi naslov RMZ -

- "Materials and Geoenvironment” (Materiali in geookolje)

avtorjem prispevkov nekoliko vedji razpon podroci, ki
jih revija objavlja. V rednem letniku {Vol.} 45, stevilki 1-

2 je tako objavijeno 76 puspevkov na 280 siraneh ki ;zh
je napisalo 161 avtorjev iz 22 drzav,

Srec¢anje v Portorozu se lahko pohvali tudl 5 pestro‘
izvendelavnisko dejavnostjo. Poleg strokovnih preda-
vanj in posterske predstavitve je organizatorjem uspelo
izpeljati strokovni ekskurziji v Secoveljske soline in.
Skocjanske jame. Vrhunec pa je bil nedvomno ogled
Toniae hige v Sv. Petru 2z nastopom “Savrink®, ki je ude- ;
lezencem prikazal & nekolika folklorne domaénosti’
ljudi iz tega okolja.

‘Boris Svagelj

Ornitolosko drudtvo IXOBRYCHUS
- 15 let nekega drusiva

Dobro je, gremo na tri ali iz Na triftiri? Na
en/dva/tri? En, dva, tri; hoooruuk! Tako, Jeva stran je na
nogah. Zdaj pa na desno. Gremo en, dva, tri/dvigni/pod-
stavi nosilce; imamo ga; stoji! Zdaj Se zasijemo stene in
bo najlepsi Sotor v Vanganeiu. Tako je bil postavijen
Sotor stotertek, ki je bil namenjen rednemu letnemu
obénemu zhoru Ornitoloskega drudtva Ixobrychus iz
Kopra. Pa kaj, bi kdo porekel, ob¢ni zbor pa¢. Pa
vendar ta v sebi nosi tudi pomemben jubile;j...

156
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Dalinogled se’ je sprehajal po bregovili in polojih
Skocjanskega zatoka. Poglej, poglej! Tisto na drugi
strani pa ni ptic! Pa se dalmogled ima! Nemupi;wo
opazovanje; a tudi on opazuje ptice?

Tako je skupina miadih ¢lanov Kluba Mladsh Raz-
iskavalcev na enem od srecanj ugotovila, da jin kar
nekaj fe ved let opazuje ptice. Od nekje se je prikazala
ornitoloska revija. Zacetno nezaupanje se je spremenilio
v radovednost, ta pa je rasla in ¢ez nekaj casa se je
spremenila v idejo o drudtvu.

Druttvo! Lepo bi bilo ustanoviti drustvol tmeli bi
svoj grb, pa ime, pa vsi enake jakne, pa asopis bi
izdajali! Od besed so kmalu presli k dejanjem in ugo-
tovili, da fahko drustvo ustanovijo, vendar morajo pa-
pirje podpisati starsi. Redena - storjenc! Tako je drustvo
zazivelo in postalo nekaksna opora vsem miadin: orni-
tologom, biclogom in drugim ljubitelijem narave. Tako
je skupaj z miadimi omitologi raslo tudi njihovo dru-
fivo. Minila je srednja 3ola, zacela so se feta univer-
zitetnega Studija, vecina ¢lanov se je zacasno preselila v
Ljubljano, odragcanje in drugaéni pogledi na svet okoli
nas pa so bili vzroki, zaradi katerih je drustve obstalo.
Nastajati so zaceli prvi ¢lanki, pa tudi ideja o reviji ni
bila ve¢ samo ideja, ampak je revija Ze nastajala, Na
zacetku se fe sicer imenovala informativni bilten Qrni-
toloskega drustva Ixohrychus in je bifa Se dale¢ od prave
revije, vendar je takrat pomenila prvi tiskani vir s pod-
ro¢ja ornitologiie na Obali. Pocasi so ne vec tako miadi -

razhajanja in razlicne poglede, saj druftvo od tega ni

imelo nobene koristi, Ko so spoznali, da obstaja skupni -
cil, in so se o tem tudi pogovorili, je drustvo.dobilo nove

temelje, rezultat vsega tega pa. je bila deveta E.tewéka

g posta;ah
fantje ugotovili, da. je potrebno preseci medsebojma .

drustvene publikacije Falco, ki se je preimenoval v re-
vijo za ornitologijo, naravoslovije in naravovarstvo. Saj,
naravovarstve je bil tisti cilj, ki je dal ¢lanom nevih

‘modi in zagena. Za naravo je bilo treba storiti kaj vee

kot jo samo opazovati, v nasprotnem bi se kaj lahko

+ " zgodilo, da ne bi bilo ve¢ kaj opazovati! Zrelost je
- prinesla kakovosten preskok in drudtve je v opozarjanju
. na gkodo, povztoceno naravi, zacelo vedno glasneje
- opozarjati, Za seboj pa je imelo tudi argumente, ki so se
“zrealili iz nedtetih ur, precutih na terenu in v podatkih,

ki jih je bilo vedno ved 'in ki jih ni bilo ved maogoee
skriti, utisati, zamegliti! Drudtvo je postalo pomemben
dejavnik zastite narave na Obali, namesto samega opo-
zarjanja pa je nastajalo vedno ved pobud in predlogov,
kako urediti stvari, kake ljudem predstaviti koristi, ki jih
prinada skrb za nase skupno dobra - naravo.

V petnajstih letih je bilo storjenega marsikaj. Od
zacetka - opazovanje plic v Skocjanskem zatoku, Seco-
veljskih solinab in drugje po Obali in notranjosti, zbi-
ranja strokovnih argumentov za zaicito Secoveljskih
salin in Skocjanskega zatoka - je drustve prerasio okvire
prostora, v katerem je nastalo. Razne mladinske razisko-
valne naloge, ki so jih srednjesolci tako slovenskih kot
italijanskih srednjih 3ol izdelovali pod mentorstvom na-
sih ¢lanov, med katerimi so staroste stovenske arnito-
logije, ugledni znanstveniki in profesorji, so prerasle v
mednarodno sodelovanje z arganizacijami, ki se ukvar-
jajo s podobno problematiko: MedWet, Medmaravis,
Osservatorio faunistice Trieste, Universita di Pavia,
Universitd di Bologna, Universitd di Urbino, Ecomedi-
terranea, Parco naturale Isola dela Cona, Marano
Jagunare, Tour du Valat / Camargue, Wader study group.
Ne smemo pozabiti tudi sodelovanja z Morsko biologko
postajo v Piranu, Znanstveno raziskovalnim sredis¢em v
Kopra, DOPPS, MZVYNKD, Drogo PortoroZ in drugimi,
ki jim je nekaj do ohranjene narave. Kot najvecje
priznanje nasega dela pa je zaupanje, ki nam ga je iz-
kazal Medmaravis, saj je ¢lan nasega drustva tudi ¢lan
sveta le organizacije, kjer je odigral aktivno viogo pri
nastajanju Algherske konvencije in Khioske deklaracije. .

Publicisticna dejavnost drustva je prav tako sprem-
liala razvoj drustva, tako da se je v tem casu nabralo:
okoli 30 izvirnih znanstvenib del ter prek 50 strokovnih
in poliudnih objav doma in v tujini. (z8lo je tudi 12
grevilk drudtvene revije Falco, od katerib je ena v celoti
posvecena Skocjanskemu zatoku, pred tiskom pa je 13.
dvojna #tevitka. Seveda smo se prilagodili tudi spre-
membarm okoli nas in postavili svojo stran na’ internety,
da so jo opazili tudi hovinarji, rezultat pa je bilo nekaj
odmevnih radz;skrh tntérviujev'.t”na,’:razliér‘lih' radiiskih ’

- Tako dej avnost .

j{h je-drustvo izpeljalo napolnila z& kar debel zbornik!
§e gosebej mtenzwna je. blla na§a dejavnOSt v zad-

g ) “hia - obénem zhoru ha “
o kyatko predstavil nag predsedmk Veseli smo bili dejstva,
- dz bi podrobna predstavitev vseh projektov in nalog, ki
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njib treh letih, ko je drzava sprejela nekaj zakonov in
uredb o varovanju narave in njenth posameznih prede-
tov. Tako sodelujemo v projektni skupini za pripravo
programa varstva in razvoja naravnega rezervata Skoc-
janski zatok in v projekini skupini za pripravo uredit-
venega nacrta Secoveljske soline. Seveda se nadaliuje
tudi sodelovanje s prej omenjenimi organizacijami,
publicisticna  dejavnost, organizacija
diapozitivi in drustvenih izletov..

Obcni zbor se je nato nadaljeval s p:edbtawiwjo ’
porocil tajnika in blagajnika druttva, ki so bila pred-

lozena obénemu zboru v sprejem in tudi soglasno spre-
jela. Po zakljucku prvega dela so bila na vrsti pre-
davarja z diapozitivi, v katerih smo se sprehodili skozi
zgodovino drustva, vecer pa smo zakljugili s skromno
pojedine, z nekaj pozirki dobre kapliice in s pogovori o
prihodnjib nalogah. Skupni imencvalee pogovorov in
debat pa je bil, da je drustvo z veseljem sprejelo vse
naloge, ki jil je tok dogodkov pripeljal na pot, vendar se
to na Zalost kaze v preobremenjenosti nekaterih ¢lanov
drustva. Zaradi tega v zadnjem casu peda organizacija
medavany in izletov, pa tudi tecaj iz ornitologije za
miajse clane, ki je v nagih naérib, zamuja, saj je ener-
zifa trenutno usmerjena v druge projekie. Zato ob tej
mriloznosti vabim vse, ki jint je kaj do le nase Narave,
naj se nam pridruzijo, naj postanejo naki clani, naj twdi
sami kaj storijo za ta ljubi koseek zemlie, ki nam jo je
danc teptati. Pred nekaj leti semy ob obénem zboru
zapisal: "Drago Jeto spet!™ Od tega je Ze nekaj let,
drustvo pa je medtem docakalo jubilej. Malo nam 3e
manjka do pelnoletnosti. Zato pravim: pridruzite se
nam, da jo do¢akamo skupaj, mocnejsi!

v Dag Kleva
V SECOVLIAH SO USTANOWVILI FOTOGRAFSKO
DRUSTVO SV. ONOFRI)

0y

predavanj  z '

Kat;a Munda, i mesto, GEOTR!P 97

IONS AND ASSQUIATIONS, 151-161

i“otugw ua je <tcer’t7 azni med;;, idhko pa ]E" tud[
szedﬁvo, pot k drugacnemu hacing zivijenia, razmidha-
nja, dojemanja in sprejemanja okolice, narave. Take
cilie smo si zastavili na Osnovai soli Secovlje, kjer je
pomiadi leta 1997 zacel delovati fotografski krozek,
zdaj pa 7e preradéa v fotografsko drustvo Sv. Onofiij - OS5
Secovlie. V bistvu se je zacelo skoraj banalno: v 8. raz-
redu {lnga, Katja, Nina, Petra in Sandra) so "zatezili", da
bi se radi nautili fotografirati, pa smo se s kolesi in iz
kijueno z rusko optiko odpraviti na odkrivanje reke Dra-
gonje, Rezultat nagega izleta je bilo 1. mesto (Katja Mun-
da) na gecloskem fotografskem natecaju Geotrip '97. Z
vso paro smo zaorali v novo Solske leto, ¢vrsto pre-
pricani, da labhko najved naredimo na terenu; €as in dej-
stva {priznanja) kazejo, da se nismo motiti. Napredovali
smo tudi v tehnologiji, kjer smo rusko nadomestili z ja-
ponsko, predvsem pa smo nakopili kar nekaj tabomiske
opreme za nase junaske pohode. Med majskimi poéit-
nicami ‘98 smo se 5 Kozine odpravili pes proti Sedov-
ljam; v treh dneh pohoda smo zZiveli v najpristnejiem
stiku z naravo, spoznali najbolj skrite in najlepie tol-
muncke reke Dragonje, posneli ¢ez tisod fotk in zasedl
1. (Petra Vovk) in 3. (Sandra Vovk) mesto ter dobili dve
diplomi {Sabina Cerne in Blaz tusina) na natecaju Gozd
oz. Ogrozenost slovenskih gozdov. Ta uspeh je bil od-
loé¢ilen in $ola je za potrebe fotografskega krozka kupila
pet Sotorov, ki smo jih takoj pridno uporabili, ko sme se
udelezili mednarodnega fotografskega ex-tempora Kras
'98 v Stanjelu. Tri dni smo preziveli v okolici Stanjela in
Stirinajst dni kasneje je na podelitvt poéila penina, ko je
bilo razglaseno 3. mesto (Blaz Lusina} in podeljena di-
ploma (Karmen Jagodic). Ustavile nas niso niti poletne
pocitnice - za udence zaklju¢ek osnovne sole ne poment
konec dela v osnovnosolskem foto krozku - in plaéali
smo kazen za nezakonito kampiranje v Beli, ko smo sli-
kali za 6. mednarodni ex-tempore Idrija '98. Ceprav ni
hilo mladinske sekcije, smo kljub temu odlo¢no sodelo-
vali, je pa bita mednaradna konkurenca premocna. Brez
pretiranega razocaranja smo $e malo taborili v Pasocju.
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SanHra Vb:"k,‘b;. mésfo;' GOZD ‘98;' .

- Moje poletno potepanje me jé pripeljalo v Abruzzo,
od koder sem se vinil z razpisom za mednarodni na-
tecaj Arheologifa in okolje; takoj v pwih dneh sep-
tembra so se zbrali sedanji in nekdanji uc¢enci O Se-
Covlie za nag jesenski pohod z obvezna fotografsko te-
matiko: arheologija. Pot smo zaceli v Hrastovljah, po
planinski poti gradov smo poslikali ostanke utrdb po
Kraskem raobu, se s Socerba spustili do RiZane, potem pa
smo po vrhovih iskali ostanke kadteliriev. Se slavni kr-
kavski kamen smo ujeli tik pred zdajci, preden so ga
odpetjali na restavrivanje. Tako kot e Zivijenje v gozdu
pripomoglo k uspehu, tako je tudi potepanje in brskanje
po razvalinah abrodilo svoje sadove. izjemno 2. mesto
{Sabina Cerne) si je prisiuzila fotografija crnokaiskega
grady, posneta kar med nevihto,
~ Potem smo se odloc¢ili, da za¢nemo zares. Kot pro-
jekt smo vikljugeni v program LAS Piran pod gesiom
Zivimo zdravo in veselo (sami pa dodajamo, da veasih
tudi kaj fotografiramao} in svoje delo smo predstavili- v

portoroskem Avditoriju. Nase fotografije krasijo prostore -

Zavoda za Solstvo v Kopru (in pisarmo ravnateljice v Se-

¢ovijah). Skoraj sama po sebi sta se redili potreba in .

zelja po drustvu. Zamisel ni pritegnila le nekdanjih $ol-
skih krozkarjev, marve¢ tudi druge fotografske navdu-
Sence, ki fotografije ne jemljejo preve¢ ozko. Kajti za
nas je fotografija enakovredna nekemu pozitivhemu od-

_nosu do narave, estetsko dozivljanje dobre Yfotke® ena-

¢imao z estetskim dozivijanjem narave; skozi fotografijn
ne samo pokazati (kako plehkol) neko stvar, ampak s
tem dvodimenzinalnim- predmetom izraziti svoj odnos,

- svo} pogled, svoj komentar k 3¢ tako nepomembnemu
“malem tolmunu, brzici, kamnu.

Mirno trdim, da so nagi uspehi plod svojevrstnega
nacina dela - sivijenja - ki ga imamo. Nedvomno so
miadi fotografi talentirani; najved pa dajo od sebe, ko se
spopadejo z nevilio, ko opolnoci zapustijo toploto ta-
bornega ognja in eksperimentirajo ob Dragonji, ka se
zaplezajo v érnokalski steni, ko raziskujejo Golobjo ja-
mo ... vedno s fotoaparatom v roki, budnim ncesom, pri-
pravijeni na tistt magicni "skljoc” zaklopa.

Tudi kot drustvo ne zapudcamo ne sole ne kraja, kjer
je vse nastalo. Na QS Secovije dobite tudi vse infor-
macije. Dobro tué!

- Branko Cermelj

PROBLEMI, POVEZANI Z ODLAGAN]EM
. PREMESCENEGA MORSKEGA MATERIALA -
ZAKLUCKE DELOVNEGA SRECANJA "MEETING ON
© THE PREPARATION OF GUIDELINES FOR THE
MANAGEMENT OF DREDGED MATERIAL" SLIEMA
30-2.12 1998 MALTA

Izd@ ava osnovmh navod;i. namen;unh ravnan;u 5
premescenim morskim materialom {izraz “premesceni
morski material® ustreza v angleski terminologiji uvelja-
vijenemu izrazu "dredged material. Oznacufe material
morskega izvora, ki je zaradi posegov v marsko okolje -
poglabljianja kanalov ali marin - premescen v drugo
okolje), izhaja iz dolocil ti. “‘Dumpinskega protokola”
(Protocal for the Prevention and Elimination of Follution
of the Mediterranean Sea by Dumping from Ships and
Afrcraft ov Incineration at Sea), sprejetega in veljavnega
od leta 1976. V dopolnjeneny tekstu omenjenega proto-
kola, ki pa ge ni stapil v veljavo, so zahteve ohranjene
{dokument - UNEP{OCAYMED 1G.6/7, ANEKS |, sekcija
B). "Dumpinski protokol’ naceloma ne dovoljuje nika-
krinega odlaganja na morsko dno. [zjeme so le dolo-
Zene kategorije materiala, dovoljene v 4. clenu "Dum-
pinskega protokola* {dokument - UNEP(OCAYMED {G.
6/7, 4. ¢len, 2. odstavek). Namen in-smisel izdelave os-

- novnih navodil je olajéati ¢lanicam padpisnicam "Dum-

pindkega protokola” (*Dumpindki protokol® je eden iz-

med protokolov. “Barcelonske konvencije”; Convention

- the Protection: of the Marine Environment and the

Coastal Region of the Mediterranean) delo pri njegovem
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" izvajanju in izdelavi nacionalnih navodil ter poenctenju
kriterijev pri tovrstnih dovoljenih posegih v morskem
okolju na obmedju Sredozemskega morja.

Prvi sestanck, namenjen pripravi osnovnih navodil
za ravnanje § premescenim morskim materialom (Mee-
. ting on the Preparation of Guidelines for the Manage-
ment of Dredged Material), je bil v Valenciji (Spanija)
od 22. do 26. maja 1996. Sekretariat UNEP-a (United
Nation Environment Program) je pripravil prvo osnovno
razli¢ico besedila. Na sestanek so bili povabijeni stro-
kovnjaki, doloceni s strani nacionalnih koordinatoriev
MED POL-a {Long Term Programme for Pollution Moni-
toring and Research in the Mediterranean). kot opazo-
valke pa so bile povabljene tudi stevilne medvladne in
nevladne organizacije, regionalni (akcijski) centri ter
predstavniki Qorganizacije Zdruzenth Narodov. Navzo-
¢i so nalozili sekretariatu UNEP-a, naj na podiagi dis-
kusiie v Valenciji pripravi popravijeno novo besedilo
(dokument - (UNEPCOCAYMED WG, 114/4).

Drugi sestanek, ki ga je gostila vlada Republike Mal-
ta, financno podpria pa Evropska Komisija, je bil od 20.
oktobra do 2. decembra 1998 v Sliemi {Malta). Narnen
sestanka je bil ponovni pregled popravijenega teksta os-
novnih navodil po nacelu “mutatis muiandis®, ki jih je
pripravil sekretariat UNEP-a, sprejem teksta navodil, ki
bi ga nato podpisnice "Barcelonske konvencije" sprejele.

Sestanka so se udelezili strokovnjaki iz 17 sredo-
zemskih drzav podpisnic “Barcelonske konvencije®: Al-
banije, Alzirije, Bosne in MHarcegovine, Hrvaske, Egipta,
Francije, Greije, 1zraela, lalije, Libanona, Libije, Malte,
Maroka, Slovenije, Spanije, Sirije in Tunizije. Navzoci
pa so bili tudi predstavniki organizacij UNIDO {United
Nations Industrial Development Organization) in REM-
PEC (UNEP/AMO - Regional Marine Pollution Emergency
Response for the Mediterranean Sea).

Sestanek je potekal po predhodno zastavijenem
dnevhem redu, v otvoritvenem delu pa je vse navzode
nagovoril stalni sekretar v ministrstvu za ckelje Repub-
like Malta g. Paul Mifsud.

V treh delovnih dneh smo v celoti obdelali pred-
stavljeni oshutek novega teksta, ki ga je kot strokovni
sodelavec UNEP-a pripravil g. Jean-Marie Massin.

Na podlagi opravljenega dela v Sliemi saio zadnji
dan sestanka sprejeli dva dokumenta: Posocilo z 2.
srecanja v Sliemi (dokument - UNEPIOCAYMED WG.
149/CRP.2} in Tekst osnovnih navodil, namenjenih rav-
nanju s premescenim morskim materialom (Draft Guide-
lines on the Management of Dredged Material; doku-
ment - UNEPIOCAYMED WG, 149/CRP.35.

V uvodnem delu navodil so navedeni razlogi, ki so
narekovali nastanek navodil, implicitno pa je poudar-
jeno, da celovite uresnicevanje splosnih dolecil in na-
tantnih kriterijev v vseh primerih najbrz ni mogoce,
odlocitev o morebitnib resitvah tovrstnih problemov pa
je prepuicena posameznim podpisnicam sporazuma.
Definirani sta narava in vrsta posegov, ki jih navadila

obravravajo, ter zahteve, ki izhajajo iz dolocil "Dum-
pintkega protokola®. Osnovni tekst navodil je razdeljen
v dva dela’ V prvem delu {del A, vsebuje 8 sekcij} je
obravnavan proces karakterizacije-oznake matetiala in
ravnanja- s premescéenim materialom, drugt del (del B)
pa je namenjen. oblikovanju in izvajanju monitoringa
mesta odlaganja-deponije materiala v morju. Navodila
se pricno s smernicami za ugotavijanje pogojev, pod
katerimi se'lalko izda dovoljenje za premestitev in od-
faganje materiala v morje (del A). Sekcija 1 predstavija

oznako osnovne terminologije, v 2. sekciji pa so podane -

aliernativne moZnosti izkoris¢anja- preméscenega mor-
skega materiala; v ekoloskem smislu ugodnejse od de-

ponn;e materiala na. morsko dno. 3. sekcija je name- -

njena izdelavi upravnega postopka, povezanega s pre-
mescanjem morskega materiala. Qdlocitev o upravice:
nosti doloCenega posega na moisko dno mora biti spre- -~

jeta na podiagi nacionalne ali regionalne zakonodaje ter

oshovane mree upravnih organov, ki naj bi ju ¢lanice -
podpisnice “Dumpinikega protokola” sprejete in argani-
zirale, Prikazani so kriteriji,’ ki iih je treba upostevati
pred izdajo dovolienja o premescanju sedimenta. V tem
kontekstu so zaobseZeni: a) fizikalni, b) kemijski in geo-
kemi¢ni keiteriji, ©) ocena morebitnih bioloskih u€inkov -
na mesto deponije materiala ter d) uporaba e obstos
jecih podatkov, ki so lahko dobiro izhodis¢e za studij
morebitnega vpliva premeséenega materiala-na mesto
deponije. Podana je osnovna razvisiitev, po kateri je -
doloceni material fahko primeren, pogojno primeren ali

neprimeren za premesicanje in odlaganje na morskem

dnu. Navodila omogotajo razlitne upravno-tehnoloske

opcije v primeru delne onesnazenosti sedimenta, pred - -

izdajo dovolienja pa mora bitl zagotovijen &im manjsi
vpliv premesd¢enega materiala na mesto deponije.

V sekcijah 4, 6 in 7 so smernice, ki odsevajo zahteve
dolo¢il "Dumpingkega protokola" {dokument - UNEP
{OCAYMED 1G.6/7, ANEKS {, sekcije A,B,C): znacilnosti
in sestava preme$tenega materiala, znacilnosti mesta
deponije in metode odlaganja ter sploina dolocila in
pogoji. V sekeiji 5 so podane dodatne smernice, name- |
njene vzorCevanju in analizi premescenega materiala. V
4, sekciji so podana navodila, namenjena izdelavi oce-

ne znadilnosti in sestave premedCenega morskega mate-

riala. Sem so vkljucene ocene fizikalnih ter kemijsko-
bicloskih lastnosti sedimenta. Le izjemoma takina celo-
vita ocena ni poirebna, primeri pa so navedeni.

Sekcija 5 obravnava izdelavo nalita vzoréevanja
materizla, namenjenega premeicanju. Pri tem je treba
Iocm dva postopka: .

1. lzdajo dovoljenj za opravijanje novih posemv v
morsko okolje, ter o

2. obnovitev dovoljenj, namenjenih opravlfan_;u
vzdrzevalnih del. L

Podan je okvirni seznam metod in kategorij para--
metrov, potrebnih za izdajo dovoljenja. Pri oceni pa je
treba upostevati tudi morebitni vpliv vseh poznanib -
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lokalnil izpustov. Uporaba tako pridoblienily podatkov

je lahko dobra osnova za oceno ob morebltmh novah

posegih v isto okolje. :
Navodila v sekciji 6. nakazu;r.}o smernice, Li jlh

moramo upostevati pri opisu znacilnosti mesta deponi;e‘ 4
v morskem okolju. Zasnova navodil sloni na predhodnih
siudijah GESAMP (Group of Experts on the. Scientific -
Aspects of Marine Environmental Protection - Reports
and Studies No, 16 Scientific Criteria for the Selection -

of Waste Disposal Sites at Sea, IMO 1982) 'in ICES
(international. Councit for the Exploration of the Sea:
Ninth Annual Report of the Oslo Commission, Annex 6),
Pri_izboru mesta deponije moramo poleg ekofoskih
upostevati tudi logistitne in ekonomske “vidike in’ jih
ovrednotitt Ze v samem zacetku procesa, Upostevati je
treba vse dejavnosti, ki se opravijajo v blizini mesta
deponije in na katere bi odlaganje materiala Iahke po-
sredno ali neposredno vplivalo. Organi, zadolzeni za iz-

dajo davoljenja, morajo ze pred izdajo dovoi;en;a zbrati

vse potrebne podatke.
V 7. sekciji 50 navodila namemena .ocent narave
vpliva premeicenega materiala na mesto deponije ter

zmanjievanju moznih ucinkov premedtenega materiala

na mesto deponije. Posehna pozormost velja materialom
z vecjo vsebnostjo ogljikovodikov, ki bi v primeru resus-
~penzije lahko presli v vadni stolpec. Opredeljeni so
moizni fizikalni, kemijski, biclogki in ekonomski u¢inki
premesCenega miateriala na mesto deponije. Nakazani
so postopki, s katerimi je mogode dolocene ucinke nad-
zirati ali pa celo zmanjiati.
~ Le z aplikacijo in |zboE§evan;em ustrezmh progra-
mov, namenjenih adpravi kontroliranih in nekontrofi-
ranih izpustov v morje, iahko regimo osnovni problem
premescanja morskega materiala ~ onesnazenost. Dokler
ne bo tako, je treba probleme z onesnaZenostjo reSevati
z uporabo dolotenih tehnoloskih procesov, s katerimi
lahko zmanjsame vpliv na morsko okolie in ;)osledléno
na Cloveiko zdravie {sekcija 8).

Drugi del navodil je namenjen momlmmgu = nad-

zory postopkov premescanja in odlaganja materiala. V
tem smislu je monitoring definiran kot skupek vseh de-
javnosti, namenjenih ovrednotenju posrednega ali nepo-
srednega vpliva vnosa premescenega materiala na me-
sto deponije ter casovnih in prostorskih sprememb. na
mestu deponije, ki 50 rezultat odlaganja-materiala. Raz-
logi za uvedbo monitoringa so razlicni. Monitoring
omogo¢a nadzor izvrevanja operacije glede na . za-

stavijene pogoje, navedene v dovoljenju, omogoca -
nadgradnjo osnovnega znanja, potrebnega za izdajo do- .
volien], zagotavija dovolj zanesljive podatke o ustrez- -
nosti ali neustreznosti metod, izbranih pri izdelavi hipo- .
teze o vplivu premescenega materiala na mesto depo-
nije. V nadaljnjem tekstu so podani pricakovani cilji- ...
monitoringa in strategija izdelave programa momiormga;'. o

in n]eguvega urcsmcevanja

?ospbno ‘mesto. pri hacrtovanju vsakega programa

- monitoringa ima hipoteza ¢ vplivu premeicenega mate-
- viala na mesto deponije, v katere moramo vkljuditi vse

poznane” podatke o znatilnostih materiala, namenje-
fiega premes¢anju- in. znadilnosti sedimenta na mestu

-deponije: Eden izmed ciljev hipoteze o vplivu pa je

izdelava- kriterijev, ki opisujejo . specificne ekoloske

- ucinke premeidcanja in odlaganja materiala. ki jib je pri

posegu samem treba omejiti le na obmagije, s katerega
material premes¢amo, in na obmodje deponije. Dobro

' zasnovan program monitoringa-pa -mora potrditi -pred-

videvanja v_hipctezi o vplivu. Podatki, pridobljeni na
podiagi monitoringa, bodo rabili za: a) vpeljavo spre-
memb ali v najboljgern primeru ukinitev programa mo-
nitoringa, b} spremembo ali odvzem dovoljenja ter )
spremembo ostovnih izhodise v postopku - udaje do-
voljenj; 'Ena izmed obveznosts, ki izhajajo iz "Barce-
lonske knnvencue" je tudi posiljanje podatkov 6 vseh
aktivnostih, namenjenih monitoringu, ustreznim’ orga-

nom’ v UNEP-u. 'V navodilih ;e ta obveza tud: eks-

phcn:no poudarjena. |

- Sprejéto hesedilo navodsl ne vsehu;e natantmh
krlreruev na podlagi katerih bi tovrsine. posege v morje
dovaljevali ali ne. To bodo 'morale drzave padpisnice
“‘Dumpinskega’ protokola® urediti s.ime v okviru fastnih
zakonodaj. Razlog je seveda preprost. Vrednosti posa-
meznih skadljivib - substanc se na obmodju  sredo-
zemskega prostora -modno spreminjajo. Zato pa so v
tehni¢nem dodatku navodil {Analytical Requirements for
the Assessment of Dredged Material) natanéno dolocene

“metode in celovit pristop k opravljanju analiz fizikalnih,

kemijskib in biolodkih lastnost materiala, namenjenega
premescanju. V d:ugem tehni¢nem’ dodatku navodi)
(NOIr‘I‘I&hS‘%tIOn Techniques for Studtes on- the Spatial
Distribution of Contaminants} pa so prikazane smernice,
namenjenc normalizaciji - pridobljenih -podatkov - ter -

pravilnemu_ ovrednotenju faktorja- obogatitve skodl jmh, o

snovi v primerjavi z ‘naravnim-zgodovinskim ozadjem. -

Na Malti - zasnovana. navodila . so- e zacetni . d@i", ’
procesa od s;’ure;ol]a na mednarodni ravni do dejanske

uresnicitve v nacionalnem merilu. So le ogrodje, na -
katerem  bodo drzave  podpisnice “Barcelonske kon-
vencije* v prihodnosti fahko gradite lastoo zakonodajo.
Nepotrebno je poudariati pomen . takih navodil v
nacionalni zakonodaji sleherne driave, saj so tovrstni

‘posegi pogosto stratedkega pomena pri razvoju na

regionalni ali pa celo drzavni ravni. Nekatere sredo-
zemske drzave.so to: se- uvidele in izoblikovale lastne

kriterije, ali pa so v.to bile. pnmorane zaradi politike

Evropske - skdpnosti (Spanija, Francija, talija). lzdélava
uistrezne - zakonodaje in- kriterijev je .vedno povezana

tudi § precejgnfimi fmacnlml credstw Upam, da nam jih

bo v ‘%fovenlj; queio najtl
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OCENF IN POROCHA
RECENSIONI E RELAZIONI
. REVIEWS AND REPORTS.

" PRIKAZ KNJIGE PLAZILC! (REPTILIA) SLOVENYE
Avtor: Narcis Mrgi¢ .
Zalozil: Zavod Republike Slovenije za $olstvo

- Okoti 200 milijonov let je ze preteklo od takrat, ko
so se iz majhnih prednikov plazilcev, ki so ze kakih 100
milijonov fet prej storili odiocilni korak iz vode na
kopno, razvila najmocnejsa in najmogocnejia bitja vseh
casov, orjaski zavriji. Dalgo obdobje so bili gospodarji
zemije, vode in zracnih prostranstev, toda medtem so ze
vsi izumirli. Picli ostanki, vecinoma neme price te velike
skupine so le se nasa Zelva, kugéarji in kace. Pri njih
sicer ni ved opaziti izrazite pestrosti in oblikovnega bo-
gasiva, imajo pa %e vedno znacilno poroZenelo in lus-
kasto obleko kot njihovi predniki. Kijub svoji dolgi

razvojni zgodovini $e vedno ne morejo sami - neod-

visno od sonca in mraza - uravnavati teleshe tem-
perature. ’

V lanskem letu je na knjizne police pridla knjiga v
istem letu preminulega avtoria Narcisa Mrgica 2z na-
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slovom Plazilci (Reptilia) Slovenije, ki jo je izdal Zavod
Republike Slovenije za 3olstvo. Knjiga, ki obsega 170
strani ter veliko shkovnega, avtorjevega dela, je sred-
njega formata.

Po avtorjevern uvodnem razmisljanju in navodilih za
bolite razumevanje sledi poglavie o splodnih znacil-
nostih plazilcey, od zunanje in notranje zgradbe telesa,
do fiziclogije plazilcev. Avtor nam v nadalievanju poda
tudi nekaj razmigljanj in podatkov o ekologiji teh zivali, -
o kaCjih strupih in prvi pomo&i pri ugrizih, V nada- -
levanju se loteva razlikovalnih znakov med strupenimi -
in nestrupenimi kacami, ki je dopolnjen s tabelo in .~
njemu lastnimi ifustracijami. Ontogenetski predstavitvi
plazilcev sledi poglavie o fovu in konzerviranju.

Stereotipni strah pred ka¢ami je vkoreninjen v ¢lo-
veltvu Ze od prastarih ¢asov in izvira bolj iz neznanja in
nepoznavanja kot pa recimo zaradi stabih izkuSenj s
terni plazilci. Hipnoti¢ni pogledi kad in njihove strupene -
vonjave sodijo v pravijice. Ka¢ji pogled je zato tako srep
in steklen, ker spodnja veka prekriva oke in je trdno .
zrasla z nerazvito zgornjo veko. Zaradi slabega zazna-
vanja predmetov z o&mi uparabljajo kace nenehno .
tipajo¢i in migljajoci jezicek, ki na vetine ljudi deluje
neprijetno in grozljivo. Pa vendar ni to nikakrsen izraz

“hudobije ali morda strupeno sikanje, temved nadin VO~ -

hanja in nadomestilo pomanjkljivega vida. Na strani 38

nam avtor v poglaviu "Praznoverja” s preglednico na-
vede nekaj najholj pogostih napacnih predstav ¢ kacah. -

V sistematskem pregledu plazilcev se avtor osredotadi
na pregled plazilcev Sfovenije, za katero navaja 23 vrst
in 3 podvrste.

Veasih je kaco ali kugéarja tezko zanesljivo dolociti
le po videzu, zato v knjigi najdemo tudi kljuc za
dolocanje plazilcev,

V opisu skupin in posameznih vrst nam avior za |
ysako vrsto podaja njene znacilnosti, barvo, velikost,
bivaliste, prehranjevanie, razmnoZevanje, vedenje, za-
nimivosti in njeno razdirjenost v Evropi in Sloveniji,
sledi kratko poglavie o ogrozenosti plazilcev in nara-
vovarstveni zakonodaji. Pred slovarjern in stvarnim ka-
zalom naletimo na seznam viroy, ki jih je avtor uporabil
kot pomod pri nastajanju te knjige. Na Zalost lahko
ugotovim, da je bil avtor pri zbiranju in prebiranju
objavljenih del s podratja zoogeografije in taksonomije
plazilcev povrien, saj manjkajo nekatera klju¢na dela s
tega podrocja, ki so bila objavijena v slovenski
periodiki. Zato tudi ni ¢udno, ko pravi, da je slovenska
istra herpetolodko slabo raziskana, in obenem ugotavlja,
da je ravno obalni del Siovenije s plazilci najbolj bogat.
Drugemu delu prej omenjenega dela stavka ne ugo-
varjam, nikakor pa se z avtorjevimi navedbami o siabi
raziskanosti ne morem strinjati, sa) je primorski del
Slovenije dokaj dobro raziskan, tudi s strani pisca te
knjizne predstavitve. In zato je prav, da si nekatere
avtorjeve navedbe podrobneje ogledamo.

Pri zelvah (Testudines) navaja 7 vrst. Zanesljivo sta
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za Slovenijo znani le dve vrsti: mocvirska sklednica
(Emys orbicufaris) in kareta (Caretta caretta). Qstale vrste
so alohtone (rdecevratka, obe kornjaci) ali pa o nji-
hovemn pojavljanju sploh nimamo zanesljivih podatkov
(usnjaca, ¢repaha). Seznama vrst Slovenije pa seveda
nikakor ne gre sestavljali na osnovi domneve. Cd
alohtonih vrst se je ustrezno prilagodila le rdecevratka
(Pseudemys scripta elegans) in, Ceprav njenc razmno-
Zevanje $e ni potrjeno, pomeni resno nevarnost Za haso
domaco sklednico, ki dokazano Zivi tudi ob obali,
vendar je Mr8ic za ta det Slovenije sploh ne navaja.

In od tod dalje se zgodha ponavlja, saj so podobne
navedbe zapisane tudi pri kuscanjih in kacah. Nikakor
ne morem spregledati navedb ¢ gekonih (Gekkonidae),
saj je njihov areal tesno povezan s pravim sredo-
zemskim podnebjern in sredozemsko vegetacijo, ki pa
se v Istri konca nekje v visini Rovinja in Limskega ka-
nala. To, da sta bili v Trstu (pri nas je bil najden le
pozidni gekon v hotelu v Portarozu) najdent wvrst
Hemidactylus turcicus in Tarentola mauritanica, sploh
ne preseneéa, saj so to viste, ki pogosto zaidejo v "tuje”
kraje z fadijskim tovorom in najveckrat s priliago
turistov, ki pri nas letujejo. Sam sem pred leti nasel v

hotelu novo vrsto za otok Ciper, vendar taka najdba- .

nima nobene favnisti¢ne vrednosti, saj je tudi ta prispela

v potovatki hotelskega gosta. Enako narobe bi bilo, ce bi
v seznam sfovenskih ptic vpisali vse tiste eksotitne
vrste, ki pobegnejo iz kletk gojiteljem in preZivijo krajse
obdobje na slovenskem ozemlju, kot tudi tiste vrste, ki
iih zaradi navedb iz okeligkih drZav sumime, da bodo

nekega lepega dne priletele tudi k nam. Tu se vsaka

strokovnost konga! In enako velia za azijskega blavorja
{Pseudopus apodus), o katerem avtor pise, da verjetno

zivi v priobalnem pasu slovenskega Primorja. - Ver- . -

ne omenja. Za progastega goza (Elaphe quatuoriineata}
Mr3i¢ navaja, da je bil najden ie na eni lokaciji - Steni
pri Dragonji. Zanimivo je to, da ne navaja vira te
najdbe, sploh pa je progasti goZ splosno razéivjen v
dolini reke Dragonje in okoliskib hribib nad njo, vendar
je malodtevilen. Tudi za belico (Cofuber gemonensis)
virt in najdbe niso povsem zanesliivi, saj so bile ze v
preteklosti narejene napake s strani italijanskih herpe-
tologov pri razlikovanju te vrste z mladimi osebki
splogno raziirjene &mice Coluber viridiflavus carbo-
narius. Tudi navedba o juznoevropski zrvi (Malpolon
monspesufanus) kot slovenski predstavaici kacje favne
bo morala pocakati na dan, ko bo ta vrsta pn nas
zanesljivo ulovijena.

Llahko bi pokomentiral tudi Mriiceve navedbe o
pasebnostih in znadilnostih nekaterih kacjih vrst, pred-
vsem kar zadeva njihove popadljivosti, vendar dopu-
Cam moznost, da sva imela razlicne izkudnje z raz-
licnimi osebki. Navsezadnje je tudi znacajska razhgnost
Zivaiskega sveta del biotodke raznoterosti. '

in &e skienem misel ob prebiranju in pregledovanju
Mréiceve knjige o plazilcih Slovenije, potem lahko
re¢em, da je knjiga bogat ilustracijski priro¢nik, name-
njen tako zacetniku kot poznavalcu. Vsak od njiju ba v
knjigi nasel svaj pogled na plazilce v Sloveniji. Zacetnik
se¢ bo iz nje udil, poznavalcu pa mora biti Mriicev
izdelek povod in podlaga za razjasnitev stanja o nasih
plazitcih. Kajti, lahko se zgadi, da bo izsla e kakdna

" knjiga drugega avtosja, ki bo zaradi svoje nedorecenosti

in tekmovanja s casom zalozniku odtrgal del financne
pogace in ga mogoce spravil v zadrego. Vendar bo tudi
takrat zal prepozno.

Iztok Skornik

jetnost, da bomo te vrsto nadli v Sloveniji, je enaka - .

najdbi leopardovke (Elaphe situfa), ki pa je avtor sploh
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BOTANIK TONE WRABER §FSTDE‘SETL[TNIK

Letnega marca 1938 se i€ v L]ubllam rodzl siovenskl
“botanik Tone Wraber, ki je torej letos dopolnil 60 let.
Namen tega zapisa ni le; da se botanika spomnimo ob
"okrogli" obletnici, marve¢: da resnicno opozorimo na
" bogato in vsestransko pot slavljenca, za katerega lahko
sam s ponosom recem, da je moj botaniéni uditelj. .

- Kot profesor Wraber sam pove, je odrascal v "ma-
terialno skromnem, toda duhovno zelo hogatem okolju”,
Njegov o€e, znani slovenski fitocenolog profescr Maks
Wraber, ga je "okuZil" z ljubeznijo do rastlinskega sveta
ze zelo zgodaj. Enoumje takratne politike je uteshjevalo
svobodnejiega ~duba -in- drugaéne nazore - Tonelove
druzine; s tem pa morda e podzgalo Tonetovo zeljo k
‘ciméirsi ins &imgloblji izobrazbi in razgledanosti, ki jo
mlajsi kolegi danes tako ob¢udujemo pri njem. Njegov
vodnik po naravi pa ni bil le njegov ote, marvet je
trajen petat na njem pustil - predvsem v gimnazijskih
letih - tudi njegov skavtski ucitelj; profesor Pavel Ko-
naver - Sivi volk. Odtod tudi poubr;a liubezen do gora,
ki so Tonetu $e vedno zelo blizu.

- Po maturi 1956 na klasieni glmmzul v ljublgam jev
letih 1956-61 Studiral biclogijo na Univerzi v Ljubljani.
Po diplomi se je najprej zaposlil kot kustos v- Priro-
doslovnem muzeju Slovenije. V tistem ¢asu je njegovo
paravovarstveno zavest $e dodatno oblikovala in utr-

jevala dr. Angela Piskernik; ki je takrat orala ledino slo-.

venskega varsiva narave. Ze leta 1963 je iziel njegov

vodnik “Nase zascitene rastline”, prvo pomembnejse

delo botanicnega naravovarstva dotedaj. Leta 1968 je
bil imenovan za asistenta v Botani¢nem vrtu {jubljanske
Univerze. To je bilo obdobje prestevilnih terenskih eks-
kurzij po Sloveniji, katerih rezuitat so hile nove najdbe
za flore Slovenije in 3tevilna nova rastis¢a redkih vrst.
Predvsem pa vestno in prizadevne zbivanje herbarij-
skega materiala za herbarijske zbirko ljubljanske Uni-
verze. Le malo fjudi se zaveda, koliko ¢asa, znanja in
energije je potrebno za to, tesar danes pri nas nihce ne
zna prav oceniti in ovrednotiti. Leta 1973 je Tone
Wraber za¢el univerzitetno kariero kot asistent, danes
pa je redni profesor za taksonomijo rasilin in fito-
cenologijo.

Profesorju Wraberju je bogato poznavanje jezikov in
stroke omogocalo daljsa studijska bivanja v fujini. Naj
omenim, da se je komaj triindvajsetleten miadenié ze
izpopolnjeval iz fitocenologije pri “oetu srednje-
evrapske fitocenoloske %ole, profesorju  Braun-Blan-
quetu, v Montpellierju v Franciji. Daljsi ¢as je deloval
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‘politika -

na univerzi v Trstu pri vodilnem italijanskem botaniku
Sandru Pignattiju, pod mentorstvom katerega je leta
1972 izdelal tudi doktorsko disertacijo o vegetaciji
skainih razpok v Julijskib Alpah. Plodovita so bila tudi
njegova &udijska bivanja v Londonu, kjer je obdeloval
hotani¢éno gradive s svojih eksotienih ekskurzij. Z njimi
je zacel ze leta 1969, kot udeleZenec jugoslovanske od-
prave na Anapumo, leta 1972 pa tudi na Makalu, nje-
gova zadnja eksotiéna ekskurzija, ki ji bo nedvomno.
stedilo $e veliko stevifo drugih, pa je bila fani - prav take
v Nepal. Med tezmorskimi ekskurzijami je bila e po-
sebno uspeina tista v Centralnoafrisko republiko. Pro-
fesorju Wraberju ni tuja niti (pol)eksotika nate nekdanje
skupne drzave - veliko energije in ¢asa namre¢ posveca -
raziskovanju flore Balkana, predvsem Srbije, posebej -
Kosova, Makedonije in Crne gore. Zame nepozabna je .
bila studentska ekskurzija na Kosovo leta 1984, ki jo je
vodil prav profesor Wraber. Njegovo odli€no pozna-| =
vanje tamkajinjih razmer, tako druzbenih kot naravnih, -
je nam, Studentom, omogocilo vpogled v prave eksotiko
Balkana. Profesor Wraber nam je odkrival botanicne
naislabse poznane in najbolj zakotne predele takratne
Jugosiavije; vselej pa je bil tudi vir podatkov o zgo--
dovini, etnologiji in kulturi obmocja, skozi katero smo-
potovali. Njegove studentske ekskurzije na Balkan pa se-
niso koncale npr, z osamosvojitvijo Slovenije - njegovi
pogledi so hili vselej 3irsi, kot jih je narekovala trenutna
{etos je studente popeljal na ekskurzifo prav v‘
Srbijo! )
Ce so ena Wraberjevih ljubezni AEpe, je druga p!av'
gotovo Mediteran. Po materi je Tone Wraber Primarec’,
in odiicen poznavalec druzbenth razmer v sty in na-
Trzaskem. Njegova teta, gospa Sonc, pa je bila delgo .
najstarej$a Kopréanka. V sedemdesetih in osemdesetih’
letih je botaniéno "ponovno odkril® Slovensko Istro: !
Osp, Strunjan in Ronek, Steno in Sv. Stefan v dolini-
Dragonje, Se¢oveljske soline, Sv, Katarino pri Ankaranu, .
Kubed ... Njegova zasluga je tudi, da so ti enkratni.
ambienti danes zakonsko zavarovana obmodja. Njegova
trenutna "morska |jubezen® sta Cres in Losinj. Letos sem
bil kak teden za njim na Osori¢ici, in v Osorju so do-
macini vedeli povedati, da se je zelo razburjal zaradi
endemnega petelincka Corydalis acaulis, ki ga s popra- .
vilom osorskega obzidja resno ogrozajo. Teda joj - ome-
nit sem rastlinsko latinsko ime, kar sem v zadetku skle-
nil, da ne hom, saj je imen rastlin, povezanih s Tonetom
Wraberjem, toliko, da sem pred izborom nhemoden.
Tone Wraber je opisal nekaj za znanost novih taksonov
(npr. Centiana lutea subsp. vardfani, Solenanthus kras-
nigii), drugim je revidiral taksonomski status, nasel je
desetine povih vrst za floro Slovenije in nova rastii¢a
redkih in Se bolj redkih vrst. Pri tem pa ne smemo po-~’
zahiti na Torneta Wraberja kot izkusenega fitocenologa™
kiasi¢ne Sole, ki se ukvarja predvsem z zdruzbami nad .
gozdno mejo, 5 skalnimi razpokaml in z melidci.
Morda $e najlaze strnem misli o Tonetu Wraber;uf}
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kot pedagogu, saj je bil moj mentor (in seveda tudi ste-
vilnim drugim slovenskim botanikom) pri srednjesolski

raziskovalni nalogi, diplomi, magisteriju in doktoratu.

Njegova predavanja so vselej odli¢no pripravljena, pod-
krepliena z diapozitivi z vseh koncev sveta, obogatena z

zanimivostmi, vendar ne v $kodo podrobnostim in dej-
- skega. sistema “je bil - lahko tudi nosilec pomembne
. visoke funkcije prorekiorja ljubljanske Univerze.

stvam, ki so pri taksonomiji nujna. Veckrat smo Studenti
njegova predavanja zakljucili *Pod lipo”, kier se nam je

pridrozil tudi on. Na terenskih vajah je vsak stgdent od- -
nesel toliko, kot ga je zanimalo, poleg botaniénih zani-
mivosti pa je profesor Wraber vselej natrosil se kup’ zgo- o
- pot in-delovanje, kof tu vidim sam. V Cast in veselje mi

dovinskih in krajevnih zanimivosti. Posebej se zanima

za zgodovino betaniénih razlskav v S!ovenql in vsx., kar

je povezano s tem.

V svoji dosedanii karlerf je bal urednak ail dan unoci— v
niskega odbora Proteusa, Scopoiue,. Varstva narave, -

Hiadnikije, koprskih Annalov idr. Letos je bil imenovan
za predsednika na novo wustanovijenega Botani¢nega

drustva Slovenije, ki ima zametke v »vsakoletnemv sre-

Canju slovenskih botanikav; ta srecanja profesor Wraber
uspesno vadi Ze deset lat. Je tudi aktiven ¢lan &tevilnih
mednarednih zdruzenj, njegova bogata bibliografija - ¢e

-se omejimo le na strokovne in znanstvena - pa posega v
“podrocia- floristike, . taksonomije, botanidéne zgodovine,

fitocenologije. in varstva narave. Po padeu enopartij-

V tej predstavitvi manjka veliko stvarnih, morda tudi

‘pomembnih-podatkay, saj ‘zapisani poudarki iz njego-

vega Zivijenja odsevajo- njegovo dosedanjo zivljenjsko

je,. da profesorju Tonetu - Wraberju ‘ob njegovi Sest-
desetletnici zazefim enakega poleta in energije, kot ju je
imel dosedaj, predvsem pa ustvarialnega miru, ugodnih
razmer za de[o in voltko lepih trenutkov v nara\rl. .

M:tn Kahgané -

165




ANNALES 13/'98

OBLETRICE S ANNIVERSARS / ANNIVERSARICS, 104167

LATIMERIA CHALUMNAE
- 60. OBLIFTNICA QTKRICA ZiVOG FOSILA

Istocnolondonska: latimerija Latimeria chalumnae je
pronadena 22. prosinca 1938. godine u moru blizu
grada Fast Londona u JuZnoj Africi. Nazvana je po zo-
oloskinji Marjorie Courtenay Latimer koja ju je prva
uocila i po rjecici Chalumna blizu koje je pronadena na
dubini od 75 m. M. Courtenay Latimer je pokazala ribu
ihtiologu profesoru J. L. B. Smithu iz Grahamstowna koji
je ustanovio da se radi o predstavniku davno izumyle
skupine resoperki Crossopterygii, iz reda Coelacanthini.
Ovo je bila velika senzacija, jer se prife toga smatralo
da su postjednji celakantini izumrli jo§ u kretacejskom
razdoblju. Taj se jedini primjerak nije uspio dobro
sacuvati, propali su svi vtrobni organi i veci dio kostura,
Riba je stigla u muzej Istocnog Londona, kao ispunjen

primijerak i njena anatomija ostala je nepoznata. Prema

paleontologkim podacima, red Coelacanthini je obuhva-
<ao znatan broj vrsta koje su Ziviele pocevii od devona

pa do kretacejskog razdoblia, kada su, kako se tada -
smatralo, izumrle posljednje viste. Treba napomenuti da -
réda,

kopneni kraljednjaci ne vode porijekio od -ovoyg
nego od Rhipidistia. Predstavnici reda’ Loefacamhim su
imali vige specijalnih znagajki. Horda im je bila dobro

razvijena, a kraljeznica slabo. Nisu imali nosne hoane.
Parna peraja, narocitog oblika, bila st jako pokretljiva .
sa misicinma u samim perajama. Zidovi riblieg mjehura.
bili su okostali. Vilo je znakovita bila troreznjevita rep- -
na peraja, koja je bila dificerkna i; sem obicnog gormjeg .
* redbi sa mozgom ostalih riba. Ribljt mjehur, koji je kod
“izumirtih Coelacanthina, kod fatimerija je zakrzljao i za- -

i donjeg reznja, imala je u sredini treci mali rezanj (u
produzetku horde). Svi poznati fosilni primjerci bili su

malt {30-60 cm). Paleozojske vrste ziviele su u slatkim -

vodama, ali su kasnije, u trijasu, promjeénile sredinu i

mezozojske viste ziviele su u moru. Sadainja istocno- |
je slicna izumrlim predstav- -
nicima reda Coelacanthini, narocito rodu Undina {vrsta -

londonska Jatimerija vrlo

Undina penicillata). isti je oblik tijela, isti je oblik i
raspored neparnih  peraja:

isto¢nolondonska latimerija ima lijepu zatvoreéroplavu

hoju, znatno je veca od fosilnih C’elak'cmﬁr‘aa, debela je i - _
 podrazaja. To je dokazano i pokusom platinskim elek-
‘trodama preko- kojth-se stvara slabo elektricno polje:

jako masna, moze doseci i do 1.80 m i teziti do 80 kg.

Pokrivena je kosmoidnim ljuskama - jedinstven slucaj -

medu sadasnjim ribama. U to viijeme se postavijalo
pitanje: Zasto ranije nikad nije bio ulovlien nijedan
primjerak tako krupne ribe kao §to je latimerija? Vedina
zoologa tog vremena je smatrala da sadasnji primjerci
borave na malo istrazenim velikim dubinama, a pri-

druga ledna. su. znatno
razmaknuta, jedno je podrepho,'a repno je dificerkno sa.
malim srednjim reznjem u produzenju -horde, prema
tome }e troreznjasto. Najzad, i parna peraja imaju isti
oblik i polozaj kao kod undine. Ta parna peraja su imsa
dugackim vzanim misicavim osnovnim dijelom | mogu
se savijati u svim pravcima i nesumnjivo sluze kao -
"noge” za hodanje po podvodnim stijenama. Zato se za ©
fatimerije opravdano kaze da su "ibe sa ¢etiri noge". .
* postavljaju u odredeni okomiti polozaj na glavi. Mishi se

mjerak uhvacen kod fsto¢nog Londona popeo se u gor-
nje siojeve oceana iz nekih nepoznatih razioga. Suprot-
no tome, J.L.B. Smith tvrdio je da latimerija nije riba
velikih dubina. On je pretpostavljac da se njeno stalno
boraviste nalazi negdje blizu istocne africke obale, a
poznato je da morska fauna tih prediela jo$ nije bila
dovolino istrazena. Smatrao je da je latimeriju shucajno
donijela do Isto¢nog Londona Mozambicka morska stru-
ia, koja prolazi sa sjevera na jug izmedu “Afrike i

Madagaskara i pokazalo se da je on bio u pravu. Proveo . -

je nekoliko godina u Indijskom oceanu traZeci nove

yive jedinke. Istrazio je mnoga podrucja pored africke -

obale, ali nije nasao nijedan prinmyjerak latimerije. Tek
prosincu 1952, godine dobio je telegram da je blizu
Komarskih otoka uvhvadena riba slicna latimeriii. On je

tamo odletio zrakoplovom i uvierio se da je to zaista

tatimerija | prenio ju fe u Juznu Afriku, Do kraja 1965,
godine bilo je ulovijeno vie od 30 jedinki latimerije,
Sve jedinke, osim prve, su bile ulovijene pored Ko- .
morskih otoka na dubinama od 150 do 390 m, gdje ove .
ribe zive izmedu podvednih stijena. Najveci prinjerak -
bio je dugacak 1.80 cm, a tezak 95 kg. Do danas je -

~dloviieno joi oko 170 primjeraka, te se sada postavilo i
~ pitanje ‘péuvanja toga Zivog fosila i njegove zastite. U

svezi-sa boljim .upoznavanjem te ribe, osnovano je i -
Vijece 7a zaftitu Coelacanthina (Coelacanth Conserva- -

-tion Council), Ovu vrstu su anatomski obradili znanstve-
nici ). Millot i J. Anthony. Njezina anatomija je najpri--
‘mitivnija, imaju dobro razvijenu hordu i nemaju kraljez-

nickih priljenova. Mozak je vilo mali, najmanji u uspo-

stupfien malom cjevéicom, od 5 do 8 cm duljine. Ona ~

i vezana sa kanalem za varenje sa trbudne strane, .

sli¢no plucima riba dvodihalica i koptienih kicmenjaka.

~ Njihovo srce ima oblik savijene cieveice tankih zidova i

nije slicna muskuloznom srcu recentnih riba, To je !

“najprimitivnije stce kad kraljeinjaka. Latimerije su grab- -
Hjivice naoruzane jakim zubima, koji se nalaze na vili- -
cama i na gkrznim lukovima. Donja powisina usne dup- -
1je takoder je snabdievena zubima - izuzetna osohina -

koja ne postoji ni kod jedne danainje ribe. Latimerije su

‘jajorodne, jaja su skupljena u gomitu grozdastog oblika. -

Najveca jaja sa ¢vrstom ljuskom su imata u promjeru
oko 22 mm. Tijekom 1987. godine njemacki znanstve-
nici su je pokusali snimiti pod morem iz specijalne pod-
mosnice GEQ. To su i uspjelt i zapaZeno je da se one

da je to-ponasanje u svezi sa primanjem elekiricnih -

Cim je ukljuceno elektricno polje, riba se priblizila pod-
mornici | postavila se na glavu,

Otkrice zivih Coelacanthina smatra se na]zm("aj-
nijim zoologijskim otkricem u ovom stoljecu u novijoj
povijesti biologije i ima viSestruku znanstvenu vaznost.
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Ova 3Sestdesetogodisnja obljetnica nas mora podsjetiti  da more krije u svojim dubinafna’idﬁ:ge
na to otkrice i isto tako nam mora pokazati kako nas #ivi :
svijel mora moze uvijek iznenaditi. Moze se ocekivati

prastare vrs

~ Jakov Duléic

Latimeria chalumnae.
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SLIKA NA NASLOVNICI: Veliki detel (Dendrocopos major) prinada hrano miadicu, ki je skrit v duplu. (Foto: D.
Podgornik)

Tropska rakovica iz rodu Affogalathea na rozevinasti korali. (Foto: P. Bausani, VODAN '38)

Spallanzanijeva cevkaria (Spiragraphis spallanzani) obrascata betonsko cev na piranski Punti. (Foto: M. Richter)

Goli pol# Crataena peregrina lazi po kolonijskem plascariu Aplidium conicum. {Foto: M. Richter)

Rogata babica (Parablennius tentacularis) je ena pagostejsih babic v Trzaskem zalivu. (Foto: M. Richter)

Velika pliskavka (Tursiops truncatus) se zadrzuje ob obali in je zato v primerjavi z drugimi vrstami delfinov bolj

izpostavljena negativnim vplivom kot so onesnaZevanje in drugi posegi v okolje. (Foto: L. Riva)

Komenzalna kozica na ocesu ribe papagaievke (Scarus spp.). (Foto: B. Furlan, VODAN '98)

Gnezdo rumenonogega galeba (Larus cachinnans michahellis) na strehi hnﬁe v Trstu. (Foto: E. Benussi)

Reka Dragonja je najvecja slovenska reka na flisu. (Fotor A: Soving) -~ -

$ halofiti posaséeni poloji v Skocjanskem zatoku. (Foto: T. Makovee) SR

O Japonsko kostenicje (Lomcem ;apomca) ]C vista ruderaimh rastis¢ v n!st?xth submediteransf\lh predehh Slo-
venije. {Foto: A. Javonc) : el T e e

S NV S A

geeNe

COVER PAGE Great Spotied Woodpeckcr u)endrocopos mamr) brmgmg food to its' young hidden in the hole.
{Photo: D. F’ocigomm) o

. Tropic ai crab of the genus Al!agafathea ona gmpoman coral fPhoto [ Bamam VODAN 98} e
2. Spalfanzani's tubeworms (Spirographis spallanzani} overgrowing a concrete tube at Piran Puntd. (Photo: M. o
. Richter) v
3. A nudibranchiate Crataena peregrina creeping along a colony ascidian )4,9;’[0'."{!!7? conicum. {Photo: M. Richter)
. 4. Horned blenny (Parablennius tenraculans) is one of the more frequent blennies in the Gulf of Trieste. {Photo: M.
© " Richten) .-
5. BO’ﬂLnOSL dolphm (Tuzs:ops t:unc&tus) frequents coastal waters and is, in comparison with other dolphins, more
exposed to the negative impacts, such as pollution and other human pressures on our environment. {(Photo: L.
" Riva)
Commensal shrimp on the eye of a parrot fish (Scarus spp.). (Photo: B, Furlan, VODAN '98) .
Nest of a Yellow-legged Gull (Larus cachinnans michaheliis) on the roof of & house in Trieste. (Photo: E. Benussi) -
The Dragonja is the longest Slovene river running on flysch. (Photo: A. Sovinc)
Skocjan lalet mud flats overgrown with halophytes. (Photo: T. Makovec)

10 Naturalised shrub Lonicera japonica thrives on ruderal sites situated in lowland sub-Mediterranean parts of
Stovenia. (Photo: A. javoric}

~a -

© NS

POPRAVEK

V ¢lanku lztoka Geistra in Henrika Cigli¢a v 11, tevilki (Ser. Hist. Nat. 4: 73-84} je prislo do zamenjave
fotografije (slika 8), na kateri bi morala biti mladica priivke (Burhinus oedicnemus). Pomotoma je bila objavijena -
fotografija mladicev rumenonogega galeba (Larus cachinnans).

CORRIGENDUM

In the article by 1. Geister and H. Cigli¢ published in Annales No. 11 (Ser. Hist. Nat. 4: 73-84), a mix up of slides »
occutred in Fig. 8, in which Yellow-legged Gulls pulli {(Larus cachinnans) were shown instead of Stone-curiew’s
chicks.
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NAVODIHA AVTORJEM

1. ANNALES: Anali za istrske in mediteranske studije’
- Annali di Studi istriani e mediterranei - Annals for
istran and Mediterranean Studies (do 5. étevitke: Anali .
Koprskega primorja in bliznjih pokrajin - Aanali del
Litorale capodistriano e delle vegioni vicine - Annals of
the Koper Littoral and Neighbouring Regions) je znan- .-~
stvena in strokovna interdisciplinarna revija humani- -
sticnih, druzboslovnih in naravosiovnik vsebin v pod- -

naslavu opredeljenega geografskega obmodja.

2. Sprejemamo prispevke v slovenskem, italijan-
skem, hrvaskem in angleskem jerziku, Urednidtvo ima
pravico prispevke jezikovno lektorirati.

3. Prispevki naj obsegajo najved 24 encstransko tip-
kanih strani s po 30 vrsticami, Na levi pustite 3 do 4 cm
girok rob. ZaZelieno je tudi {originalno} slikovne gra-
diva, ge posebno pa oddaja prispevka na racunainiski
disketi v programih za PC {osebne) racunalnike,

4. Naslovna stran tipkopisa naj vsebuje naslov in
podnaslov prispevka, ime in priimek avtorja, avtorjeve
nazive in akademske naslove, ime in naslov indtitucije,
kjer je zaposten, oz. domaci naslov vkljucno s poitno
stevitko.

Urednistvo razvri¢a prispevke. v naslednje kate-
gorije;

Izvirna znansivena dela vsebujejo izvime rezultate
lastnih raziskav, ki 3¢ niso bili objavijeni. Dela poslje
uredniitvo v recenzijo. Avior se obvezuje, da prispevka
ne bo abjavil drugje.

Swrokovna dela prikazujejo rezultate strokovnih
raziskav. Tudi te prispevke urednistvo poslje v recenzijo
in avtor se obveze, da prispevka ne bo cbjavil drugje.

Pregledni ¢lanki imajo znacaj izvimih del. To so
nataneni in kriti¢ni pregledi literature iz posameznih za-
nirmivih strokovnih podrocij {review article).

Cradiva imajo ravno tako zna¢aj izvirnih del.

Porocila vsebujejo krajse znanstvene informacije o
zakljucenih raziskovanjih ali kratek opis strokovnih in
znanstvenih knjig ali sreCanj, Taki prispevki ne smejo
presegati 5 strani.

Mladinske raziskovalne naloge morajo biti urejene
kot strokovna dela.

Komenitarji so namenjeni aktualnostim s strokovnega
podrocia. Ne smejo presegati £ strani.

Obvestila so namenjena drustvenemu Zivljenju. Ob-
segajo 1 stran.

5. Prispevek mora vsebovati povzetek in izviecek,
lzvlecek je krajsi (cca. 10 vrstic) od povzetka (ceca. 30
vrstic) in v nasprotju s povzetkom tudi ne vsebuje ko-
mentarjev in priporodil.

V izviecku na kratko opisemo naroen, meiode dela
in rezuitate. Navedemo, ¢emu smo delo opravili ali

‘napisali dokument. Na Ze objavijeno gradivo se skli-

cujemo - le, &e je to. glavni motiv defa. Na kratko
opi¢emo metade in tehnike dela - kolikor je potrebno za
razumevanje. Nove: tehnike opiSemo le, kjer se razli-

- kujejo od Ze zaanth. Ce v delu ne opisujema ekspe-

ramentalnega ali ptakttcnega ‘dela, opifemo vire infor-

macij. Rezuliate in zakljueke lahko zdruZimo. Kar se da
mfmmatlvno navedemo Ie, ka} SMo ugotowll oziroma
odkrili. .
Povzetek zadnemo 5 stavkom, k1 Vsebu)e gl’wno Spo-
racilo dela. Stavki naj bode popolni-in ne predolgi.
Pisemo v tretji osebi; le izjemoma uporabimo glagole v
neosebni obliki. Uporabljamo pravilni strokovni jezik in
se izogibamo slab3e znanim kraticam. Ohraniti moramo
osnovno informacijo in poudarke iz glavnega besedila.
V povzetky ne sme biti m(‘iesar, éesar gia\/no besed;to .
ne vsehuje. : : :

6. Avtorji so dolzni definirati in pripisati ustrezne

Iljucne besede (pod izvleckom) clanka. Zazeljeni so
tudi angleski (ali slovenski) prevadi kljuunh besed, .

podnapisov k slikovnemu in tabelarnemu gradivi. Pri- ..

porocamo se e za angleski (ali slovenski) prevod
povzetka, sicer bo za to poskrbelo urednistvo.

7. V besedilu se po moznosti drzimo naslednjih
poglavij:
1. Uvod.
2. Pregled dosedanjih ehjav.
3. Materiali in metode (Dokazai postopek).
4. Rezultati.
5. Razprava ali diskusija.
6. Zakljucek (Skiepi).
7. Zahvala - ¢e avtor zefi.
8. Priloge - e je potrebno.
9. Literatura {Viri, Bibliografija).
10. Povzetek (Summary).
11. lzviecek.
12. Klju¢ne besede (nechvezno).

8. Locimo vsebinske in bibliografske opombe. Vse-
binske opombe besedilo e podrobneje razlagajo ali pe-
jasnjujejo, postavimo jih pod crio. Z bibliografsko
opombe pa mislimo na citat - torej sklicevanje na tono
doloceni del besedila iz neke druge publikacije (nave-
demo tudi tocno stran, kjer je citat objavijen) ali na
publikacijo (¢lanel) kot celoto {tocne strani, kjer smo
besedilo prevzeli, ne navajamo).

Bibliografsko opombo sestavljajo nasledn;[ podatkr

Avtor, leto izida in - le ¢e citiramo to¢ne do!ocem
del besedila - tudi navedba strant... '

Celotni bibliografski podatki- mtuanlh in uporabljemhb
virov so navedeni v oogi"w;u Literatura (Vlrl, Biblao«
grafija). . . A )
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Primer citata med besedilom:
- (Grafenauer, 1993, 11}.
~ Primer navajanja vira kot celote, brez cmranja
{Grafenauer, 1993).
-Popolni podatki o tem viru v paglavju Literatura pa
se glasijo:

Grafenauver, B. (1993): Miti o "stri* in resnica istr-.

skega polotoka. V: Acta Histriae ). Koper, Zgodovinsko
drustvo za juzno Primorske, 9-52. .

cednem vrsthem redu,
razlikujejo. Primer:
((.nafenaue: 1993a); (Grafenauer, 19931::}

Bsblloglatska opomba je lahko tudi del vcebanbké
opombe in jo zapisuiemo na enak nacin.

Posamezna defa ali navedbe virov v isti opombt
fodimo s podpicjem. Primer:

{Gomba¢, 1996; Grafenater, 1993b).

9. Pri citivanju arhivskih virov navedemo najprej ar- -

. hiv, nato ime fonda ali zbirke in sigpaturo. V ¢lanku
navajamo kratico arhivskega. vira v oklepaju med bese-
dilom. Kratico pa razloZimo v poglaviu o virih na koncu
prispevka.

Primer navajanja arhiv’skegé’ vira v oklepaju med
besedilom: (PAK. RAG, 1)

Primer navajanja arhivskega vira v poglavju o virih:
PAK. RAG - Pokrajinski arhiv Koper, Rodbinski arhiv
Gravisi, a. e. (arhivska enota) 1.

Podobno poskusamo ravnati pri uporabi ¢asopisnib
virov.

10. Poglavje o literaturi in virih je obvezno. Biblio-
grafske podatike navajamo takole:

- Opis zakljuene publikacije kot celote - knjige:.

Avtor (leto izida): Naslov. Zbirka. Kraj, Zalozba.
Npr.:

Verginella, M., Volk, A,, Colja, K. (1995): Ljudje v
vojni. Druga svetovna vojna v Trstu in na Primorskem.
Knjiznica Annales 9. Koper, Zgodovinsko drulive za
juzng Primorsko.

V zgornjem primery, kjer je avtorjev vec kot dve, je
korekten tudi citat:
{Verginella et al_, 1995}

Ce navajamo doloceni del iz zakljucene pubiikacije,

zgornjemu opist dodamao e dtevilke strani, od koder

smo navedbo prevzeli,.

170

~ska pricevanja o osvobodilnem gibanju na Trzatkem. V-

. Verginella, M. et al.:
: , oo vojma v Trstu in na Primorskem, Knjiznica Annales 9.

Ce citiramo vec del istega avtorja iz istega leta, po--

leg priimka in kratice imena napitemo 3e Crke po abe-

tako da se viri me(i seboj .

wlkaA Kraj, Zalozha, strani ad-do. Primer:

* Annales 8/96. Koper, Zgodovinsko drustvo za juzno Pri-

. citatov istega-istih a\;tor}ev

- Opis prispevka v zakljuceni publikaciji - npr. pri-
spevka v zborniku:

Avtor (leto izida): Naslov prispevka. Vi Avtor kajige: -
Naslov knjige. lzdaja. Kraj, Zalozba, strani od-do. Pri-
metr: .

Verginella, M. (1995) Porazem Zmagova }cr Slovrn-‘
Ljudje v vojni. Druga sveiovna
Koper, Zgodovinsko drustvo za juzno Primorsko, 13-57..

= Opiq clapka v revijis
-Avtor (leto izida): Naslov danka Nas!ov revije, ste-

 Gombat, B. (1996): Osvoboditey Trsta maja 1945.

morsko - Znanstveno-raziskovalno srediice Repubinke'
Slovenije Koper, 141-150. ' ,

- Clanki so razviscen po abecedpem redu priimkov.
aviorjev ter po letu izdaje, v primery da gre za ved

n T;skarskx znak; za poudarke' naj bodo
podcrtano za polkrepko,
valovito padCrtano za lezece.
* Racunainiski zapis naj vkljucuje ustrezne cznake za
bold in stafics.

12. Kratice v besedilu moramo razresiti v oklepajt,
ko se prvi¢ pojavijo. Clanku lahko dodamo tudi seznam-
uporablienih kratic. '

13. Pri ocenah publikacij navedemo v naslovis pri-
spevka avtorja publikacije, naslov, kraj, zalozbo, leto’
izida in Stevilo strani (oziroma ustrezen opis iz tocke
10} -

14, Prvi odtis prispevkov urednistvo poslje avtorjern
v korekture, Avtorji so dofzni popravljeno gradivo viniti
v treh {3) dneh. Besedilo popravijamo s korekturnimi
znamenji, ki jth najdemo na koncu Slovenskega pra-
vopisa {1962}, Ljubljana, ali v: Slovenski pravopis 1.
Pravila (1990). Ljubljana, SAZU-DZS, 13-14.

Sirjenje obsega besedila ob korekturah ni dovoljeno.
Druge korekture apravi urednidtvo.

15. Uredniétvo prosi avtolje, naj navodila vedno
upostevajo. Ob vseh nejasnostih je urednistvo na voljo
za vsa pojasnila.

UREDNIETVO
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INSTRUCTIONS TO AUTHORS

1. ANNALES: Annals for istran and Mediterranean
Studies - Anali za istrske in mediteranske $tudije (up to
No. 5: Annals of the Koper Littoral and Neighhouring
Regions - Anali Koprskega primorja in bliznjih pakeajiny
is a scientific and research interdisciplinary review cove-

ring the humanities, sociology and natural science in the

area as stated in the review's subtitle. -

© 2, Articles tpapers) written in SEoVene’, itaiiaﬁ;'C:'o{
atian and English languages will be accepted. The Edito-
rial Board reserves the r:ghr to hwp them Imguxstacally
B AR the. carriad out work.are to be présented. . Sentences

3. Articles should b ’Ws‘i& en Vr'jn' max 24 pa gé;w'ii-ﬁ‘;;‘-shouid he concise. and. not 100 fong. The text is to be .
‘ y ’ o - ritten ini the third pérson; verbs may be used in imper- -
‘sonal -foim. oniy exceptionally. The: not so-well known: .
- abbreviations are to be avoidad. Summar yisto retain'the

" basi¢_information® from the ‘main part of the  text,-and

revised and corrected..

double spacing and on one side of the sheet only, On the -
left side of each page, 2 3-4 cm wide margin is to be left. "
Original photographs, drawings and tables “are wel- -
camed, as well as diskettes containing the fexts, togethel E

with reference 10 the programme used.

- 4. Title page of typescript is to :ncluc!e tttlo and subt:-‘ <-
'tEe of the article (paper), author's name, any {academic} -

titles and name of institution by which employed or per-
sonal address.

Articles are arranged in the foliowmg eight catego-
ries:

Oxriginal scientific works containing not yet published
results of the author's own research. Such works will be
reviewed by scientists chosen by the Editorial Board.
Authors oblige themselves not to offer their material to
any other journal or magazine.

Rasearch works presenting results abtained through
research. They too will he reviewed, and authors oblige
themselves not to publish them elsewhere.

Review articles bearing the character of ariginal
works. These are critical and detailed reviews of litera-
ture from various interesting fields of research.

Materials and sources also bearing the character of
original works.

Reports include short sc:entlflc information on inte-
gral research work or a short description of scientific or
specialist books or meetings of experts. Such articles are
not to exceed 5 pages.

Youth research compositions are 10 be presented in
the same was as research works.

Explanatory comments include topical issues from
various fields of research and are not to exceed 2 pages.

Notices include news from various associations and
should not exceed 1 page.

5. Articles should include both summary and ab-
stract. _

Abstract is the shorter of the two (with up to 10 lines}
and does not include, in contrast to summary {with up ta
30 lines), explanatory comments and recommendations.

Abstract is to contain a short description of the pur-
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pose and methads of the work and its results. Author
should also state why the work has been catried out and
why a dacument has been written ahout it. References to
the already published material are made only if this is the
main purpose of the work. Methads: if necessary, work
methods and techniques’ate to be briefly described (new
technicues aieto beé stated only if differing from the al-

~ready known ones). If no experimental or practical work

is described, sources of inforfation are to be given. Re-

sufts and conciumons may be incarporated. Fmdm‘g are

io be piesented as briefly as possible. "
At the beginning of summary the essentla! pomts of

should not contain anyﬂ\mg that (ioes not appear in ’the
main text qull R

6. Authors are obhbed to dehnc and state l‘ey words -

{bafow abstract) in- their-articles. English (or Slovene) - 3
translation of key words, texts dccompanying figuresand -

tables are welcomed, as well as English (or.Slovene)
transtation of abstracts; if this is not- convement the
Board of Editors will provide for it. :

7. Texts should include, if at dil poss:hle, the foHow- »

ing chapters:

1. Introduction - '

2. Works published to clate

3. Material and methods

4, Results

5. Discussion

6. Conclusions

7. Acknawledgements (if dealred by author)
8. Supplements (if necessary)

9. References (Sources, Bibliography)
?0 Summary

. Abstract
12. Key words

8. Two kinds of notes are distinguished: those regard-
ing the contents of the text, and those referring to bibli-
ography. The first elucidate the text in even greater detail
and are to appear af the bottom of the page (under line).
Bibliographical notes, which are to appear in brackets in
the text ifself, deal with quotations and refer to a pre-
cisely stipulated part of the text from some ather publi-
cation (the page on which quotation appears is to be
therefore stated as well) or to a publication (article) as a
whole {in this case no page from which the text has been
taken is to be stated).

Bibliographical notes are made upy of the following’
details:
Author, vear of its publication, and page: (but onlyifa
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precisely stipulated part of the text is quoted;.

The entire bibliographical data of the quoted and
used sources are to be stated under References (Sources,
Bibliography).

Example of quotation referring to a precisely stipu-
lated part of the text: {(Sommerville, 1995, 11).

Example of source quotation as a whele, with no ¢i-
. tation: {(Sommervilie, 1995),

The entire data of this source are to be stated in the
references and sources chapter as follows:

Sommerville, M. R. (1995): Sex and Subjection. Atti-
tucles to Women in Early-Modern Seociety. London-New
York-Sydnev-Auckland, Arnold.

If a number of works by the same author from the
“same year are quoted, letters in alphabetical order are to
be stated apart from the author's surname and abbrevia-
tion of his first name, in order that the sources are clearly
divided between each other. Example: -
Sommerville, 1986a); (Sommerville, 1986b).

Bibliographical note can also be a part of the note
referring to the contents and is to be written in the same
way, i.e. in brackets within the note referring to the con-
tents. ' . v

Separate works or source quiotations under the same
note are to be separated with semicolon. Example:
{Sommerville, 1986b; Caunce, 1994).

9. When quoting archive sources, the archive is to be
stated first, then the name of the fund or colleciion and
shelfmark. The abbrevation of archive source is to be
stated in brackets in the text of the article. The abbreva-
tion is to be explained in the references chapter at the
end of the article.

Example of citing archive source in brackets in the
text itself: (ASV. (CSM, 24D,

Example of citing archive source in the reference
chapter: ASV. CSM - Archivio di Stato di Venezia.
Cingue Savi alla Mercanzia, fasc, 240.

Review sources are to be stated in the same way.

10. The references and sources chapter is compul-
sory. Bibliographical data are to be stated as follows:

- Description of integral publication:
Author {year when published): Title. Volume - Col-
tection. Place of publication, published by. Example:

Caunce, S. (1994): Oral History and the Local Histo-
rian. Approaches to local history. London and New York,
Longman.

if there are more than two authors, the wark can be
also cited as:

{(Matthews et al., 1990, 35)

<

If a specific part from an integral publication is
quoted, the page numbers from which the quotation has -
been taken are to be added to the above description. :

- Description of the article (paper) in integral publi-
cation - eg. text in a collection of scientific papers: "
Author {year of its publication): Title of the paper. In:
Author of the book: Title of the book. Volume - Caollec-
tion. Place of publication, published by, pages from - to. -
Example: ‘ o

~ Matthews, R, Anderson, D., Chen, R. S., Webb, T.
(1990): Global Climate and the Origins of Agriculture.
In: Newman, L. F. (ed.): Hunger in History. Food Short-
age, Poverty, and Deprivation. Oxford-Cambridge, -
Blackwell, 27-55. ‘ , »
- Description of article in certain review: Author
(vear of its publication): Title of article. Name of review,
its number. Place of pubhcatton, published by, pages
from - to. :

Example: »

Sluga, G. (1996): Edeﬂtlty and Revolution: The HfS-‘
tory of the "Forty Days® of May 1945. Annales 8/'96. Ko-
per, Zgodovinsko drustvo za juzno Primorsko - Znanst-
veno-raziskovalno sredisce Republike Slovenije Koper,
125-140.

If the same author{s) is (are} cited a number of times,
the articles are to appear in alphabetical order of the
authors' surnames and year of publication. :

11, Printer's marks for accentuations are to be as foi-
fows:

underlined for semi-bold,

undulatory line for italics.

Computer notation is to include suitable marks foe'
bold and #talics. :

12. Abbreviations in the texts are to be explained in
brackets when appearing for the first time, A list of used
abbreviations can be added to the article.

13. When assessing a publication, its author, title,.
place, publishing house, year of publication and page
numbers {or appropriate description from llem 10) are to
be stated in the title of the article. .

14. First copies of printed articles will be sent to
authors for proof-reading. Authors are obliged to return
them in three (3} days. No new sentences are allowed o
be added during proof-reading. The second (printing)
proofs will be read by the Editorial Board.

15. Authors are kindly requested to consider these
instructions at all times. In case of any indistinctness,
please do not hesitate to contact the review's Editorial
Board. '

EDITORIAL BOARD
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UDC 504.4:59(262.3- 175
626/627.504.4

Michael STACHOWITSCH, Istituto di zoologia dell' Universita di
Vienna, A-1090 Vienna, Althansteasse 14

Stazioni biologiche di filtraggio: nuova proposta di posizionamento
di scogliere marine arlificiali quale mezzo di diminuzione degh
effetti deil'eutrofizzazione nelle acque costiere .

Annales: Annali di Studi isteiani e meditercanei, 13, 1998, pp. 7 14

Le acque costiere poca profande sono Pecosistema marine pid im-
portante sia in campo ecologico che economico. Ma sona anche
estremamente minacciale visto che & sempre pid evidente che
l'eutrofizzazione rappesenta per esse uno dei massini pericoli.
Llautare ritiene che non @ sufficiente lotlare contre § sintdmi
principati dell‘eutrofizzazione - (2 diminvita frasparenza  detle
acque, fe fioritura eccessiva delle alghe, Maccumulo di muco e la
mancanza di assigeno - ma anche coniro le loro cause principali,
soprattutta utilizzando e capacitd naturali che gli arganismi marini
hanno di filtrare i'acqua per Peliminare fe sostanze che vi sona
presenti in sospensiane. Questi organismi nell'Adriatica setteatri-
onale sono le ascidie, i molluschi, ie spugne e [e Sedentarie che
operano come railentatori naturali deibeutrofizzazione. Guesto pro-
getto tecnologicamente molto semplice di posizionatura di scogliere
marine artificiali & stato sperimentato e posts in opera nel Gaifo di
Trieste e gid brevettato. Comprende “staziont biologiche o fil-
traggio® in mintatera che, con piccolo aosti presentats modtt van-
taggi rispetto afte strutture standard di scoghiere matine artificiali. n
reaitd Punica strategia che pud mighomare 1a quality def’ambiente
marino, dopa che nefffacqua si accumulano sostenze rudrienti e
altre inguinanti. Non ultimo comtrbuisce direttamente al rinno-
vamento degli organismi e all’attivita deifa comunitd hentonica ori-
ginara, visio che le strutture che vi crescona non possono vendr di-
stinte datle comunita di celenterati canatteristict per i fondali marini
del nord Adriatico.

URC 574.5(262.3-17)
546.26:504.4(262.3-1

Chrislmamatla SALVE, Dipartimenio dr scienze geotogiche,
ambientalt @ marine del'Universita di Trieste, (T-34127 Trieste,
Via Weiss 2, PAD QQ

Serena FONDA UMAN! e Sara COK, Laboratorio di biotogia

‘matina, [T-34010 Santa Croce, Trieste, Via Auguste Piccard 54
{ Percentisale stagionate di fitoplancion contenuto net carbenie

erganico particellato nelie acque del Golfo di Trieste
Annales: Annali di Studi istriaii e mediterranei, 13, 1998, pp. 19-30

Mediante - un‘approfondita indaging, e autrict deli‘articelo hanne
registirato 1a percentuale di carbonio fitoplanctonico pasticeifato
FPC) contenuto nel cathanio orzanice particellato (POC) ¢ e foro
variazioni stagionali: In tre stazioni nelfe acque costiare del Colfo di
Triaste hanno raccolto mensilmente, da marzo a ottobie del 1990,
campioni di acqua marina a quattra diverse jirofonditd, Sono state
rpisurate te quantiré di materia sospesa, 1a tamperaturs, 1a salintz, la
clorafitla a, la composizione del fitopfancton, nonché fa sua densetd
refativa od il cortteniito di carbonia,

Le differenze di quantita = qualita della matena 503 p('sd 1M ed il
loro rapporte G/, registtati cel Goifo i Trieste, tifieltevano e
vartazieni def riposti ngiaii e la successione della associazioni
fiteplanctoniche. I primavera & autunno del 1990 sona state regi-
strate= notevoli quantitad di acqua daolce, il che collitava con le alte
concentrazioni di TSM, causate soprattufto dalla frazions iror-
ganica. In primavera e autunna la quantita di PCC contesuta nel
POC, anche nel caso di fioritura del plancton, era minima, so-
prattuito ger la presenza di poche Diatomée ed wna maggiore quan-
titd di materia terrigena. Un'ipotesi confermata anche daila preva-
tenza di nanoplancton e dai valoii molto bassi di FCC osservali in
marza e aprite. D'estate gl atti vatort di PCC cordspondevano alla
scarsitd di precipitazioni e alls bassa concentraziona di microalghe,
mentre prevalavana specie di dirmensioni maggiori.

UDC 597.5:593.16(262.3-191.2)
576.833.16(262.3)

Jakov DULCIC, Istituto per Poceanografia e la pesca - Split {Spalato)
HR-21Q00 Sp[it Set. . Medtrovica 63, P.4£. 500

Uova di sardina nelle acque croate infettate dal parassiia
dinoflagellate {chthyodinium chabelardi Hollande & Cachon, 1952

Annales: Annali di Studi istriani e mediterranei, 13, 1998, pp. 15-18

L'autore presenta ia mlazione di una ticerca effettuata suli'infezione
delle vuova di sardina velle acque deli*Adriatico centso-orientale
provocata da un parassita dinofiageliato. Dopo che if parassita b
infettato fa membrana vitellina degli embrioni di sardina, 1a me-
mbrana si lacera e ie vuova anpens deposte soecembono,
dinoffagellato infetta te vova di sardina soprattutto dlinverno. |
valori medi di uova infette erano: gennaio - 48,2%, febbraio -
47,7%, matzo 39,7%, sprile - 27,0%, meggio - 6,8%, settembre -
2,6%. ottobre 14,8%, novembre 19,7% e dicembre - 50,0%. i que-
sla mertalita cosi etevala provocata datl ichthvodiniun chabelard! si
dovrebbe tener coato, secondo Pautore, nel corso delle future
ricetche sulla mortalitd in fase embrionale delle sardipe,

UDC 593.1:591.13(262.3-16)

Patricija MOZETIC, Valentina TURK, Alenka MALE), Staziore di
hiologia marina di Picano, $1-623G Pirano, Fornace 41

Influenza delfimmissione di materie nutrienti nelle associaziont
plancioniche.

Annales: Annalt di Studi istriani ¢ mediterranet, 13, 1998, pp, 21-42

Gli autori descrivona tre esperimenti di arricchimenta nei quali si e
esaminata la reazione delfe associazioni planctoniche a van con-
dizioni alitnentari. La rnaggiore crescita deila biomassa fitopfanc-
tonica @ staka repistrata con Paggionta di una iscela di sostanze
nugritive mentre ta densit del picaplancton & diminuita di malto in
tette le condizioni nutritive. | gruppi e le spacie fitoplanctoniche
che erano prevatenti net campione iniziale di acqua marina, sono
aumentati sostanziatimente, anche verso [a fine dell'esperimento.
L'introduzione di sostanze nutritive non ha provacato solo (3 cre-
scita di tutta I'assoctazione fitoptanclenica ma anche fa compo-
sizione delle sue specie. A guanto sembra questo stata di arricchite
condiziond alimentari & favorevole alla crescita rapida di specie ap-
portenisiche (sopeattutto la Skefetonema costatur la Chaetoceras,
ecc.) che prevalgono in un determinato periada.
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UDK 574.5{262.3-17)
546.26:504,4(262.3-17)

Christinamaria SALVE, Fakultdt fir Ceologie und Erforschung von
Umwelt und Meer, (T-34127 Triest, Via Weiss 2
Serena FONDA UMANI und Sara COK taboratosium der

Meeresbiologischen Station, IT-34010 Triest, Via Auguste Piccard 54

Der saisonbedingle Anteif an Phytoplankton im organischen
Kohlenstodf in den Gewissern des Golfs von Triest ‘
Annales: Annalen 5iir istrische und mediterrane Studien, 13, 199,
S.19-30 |

Die Autorinnen des vorhe onden Beitraps haben o efner grind-

liches Untersuchung im Colf von Teiest den Anteti des partikulaten
Phytoplankton-Kohlestoff {PFC} irn partikulaten organischen Kohlen-
stoff (POC) festgestells und dessen saisonbedingte Anderung be-
stimmt. VYon Mirz bis Oktober 199¢ zogen sie jeden Monat an drei
SteHlen in den Kiistengewissern des Goifs von Triest in vier
veischiedenen Tielen Meepwasserproben. Gemessen wuiden die
Mengen an Stoffen in Suspensian, Temperatus, Salinitat, Chlorophyll
a, die Zusarmmesaselzung des Phytoplanktons und dessen relative
Dichte sowie der Gebhalt an Kohlenstoff. - :

Im Golf von Triest spiegeiten die Ume’ischiede’ in ‘Menge und
Qualitdt der insgesamt in Suspension befindlichhen Stoffe (TSM) und
deren Verhaltnis C/N die Verdnderungen in den Fluizbwissern und
die Sukzession der phytopianktischen Gesellschaft wider, I Frith-
ling und Sommer des fabres 1990 wurden grofe Mengen an Sif-
wasser festgestelit, was mit den bohen Konzenirationen an TSM,
besonders der anorganischen Fraklion wegen, iibereinstimemte. frm
Fiibling und Herbsi erreichte die Menge an PPC auch i Falle der
Phyteplanktonblite vor allem wegen der gerinpen Dimensionen der
Diztomeen und der Grolleren Menge an Esdstoffen nur den kies-
netens Anteil an POC. Diese Hypothese kann atuch dutch das vor-
hersschende Nanoplankton . und durch die im Midrz und April
beobachteten sehr niedrigen PPC Werte bestatigt werden. Im
Somumer stimmien hohe Werte an PPC mit geringen Nieder-
schlagsmengen und niedrigen Konzentrationen von  Miksoalgen
uberein, trotzdem waren Arien groRerer Dimension vorherrschend.

LIDK §83.1:591.13(262.2-16)
Patriciia MOZETIC, Valentina TURK, Alenka MALE),
Meeresbiologische Station Firan, SI-6330 Piran, Fornade 41
Der Einflu des Nihrstoffeintrages auf die Lusammensclmng der
Planktongemeinschaft

Annales: Annalen fur istrische und mediterrane Shudien, 13, 1998,
S.31-42

Die Autcren beschreilien drei Vessuche, die sich mit der Reaktion
der Planktongemeinschaft auf verschiedene MNahrungsverhiitnisse
hefassen. Gie héchste Zunahme an Phytoplanktonbiomasse wurde
bei Zugabe von Nilirstoffrrischungen verzeichnet, wihrend sich die
Dichie des Phytoplanktons unter simtlichen Nahrungsverhaitnissen
betrachtlich verminderte. Phytoplanktongrppen und Arten, die zu
Beginn in den Meerwasserproben verherrsehand waren, nabmen
auch zu Ende der Versuche zu. Der Nabrstoffeintrag hatte nichl nur
auf das verstirkte Wachsturn der gesammien  Phytoplankion-
gesellschaft, sondern auch auf die Zusammenseizung der Arten
EinfluB. £s scheint, dal sich derattige mit Nahrstoffen angereichenie
Verhdltnisse ginstip auf ein rasches Wachstumn im Besgnderen der
Anen Skeletonema costatum, und Chaetocercs spp., die in be-
stimmten Perioden vorhe:rschend sind, auswitken.

UDK 504.4:59(262.3-17}
626/627:504.4 -
Mickael STACHOWITSCH, Institut fir Zoologie, Universitat Wien,
A-T093 Wien, Althanstrasse 14

giclegische Filterstationen: ein neues Konzept zur Anlage von-
kiinstiichen Meeresriffen als Mittel zur Verminderung der
Eutrophierung in Kistengewiissern

Annales: Annalen fir istrische und mediterrane Studien, 13, 19':?3,

S 714

Flache Kuslennewas%‘r ‘stelten in. Minblick auf C!koiogte und
Wirlschaft die WththEEﬂ marinen Okosysteme dar, Gleichzeitig
sind sie aulerordenlich bLedroht, wird e doch immer augen-

I scheinticher, dalt die Eutrophierung far sie eipe der grofteni -
Cefahren darstellt. Der Autor des vortiegenden Beitrages verttitt die . -

Meinung, dal man nicht nur die wesentlichen Syptome der Zutro-
phierung, namlich verminderte Transparenz des Wassers, iibes-
malige Algenblite, Schleimakkumulation und Saverstoffmanged,
sonderny vielmehs auch deren Ussprung unter Auspiitzung des|
matinlichen Vesmégens von im Meer lebenden Organismen zur
Wasserfilterung und Entfernung von Schwebstoffen bekimpfen
sollte. Zu derarligen Organismen zdblen in der nérdlichen Adria
Seeschieiden, Muschwein, Schwdmme und Réhrenwiirmer. Sie alle
wirken der Eutropbierung auf natirliche Weise entgegen. |
Dieses in technologischer Hinsicht recht anspruchstose Kom'gpl U
Anlage Linstlicher Meeresriffe wusde im Golf vor Triest entwickelt
und erprobl tnd auch bereits patentieit, Die Erfindeng von “bio-
logischen Filierstationen' in Miniaturform, bringt gegeniiber her-
kommlicken Stroktuzren, die auck mit héheren Kosten verbunden
sind, zableiche Vorteile, Eigestlich handeit es sich dabel um die
einzige Strategie, die die Quaiitat des marinen Ambiente verbessern
kaun, nxchdem sich im Meer Nahrstoffe und andere das Waser
verunreinigende Stoffe angesammeit haben, Nichtzuleatzt aber trigt
sie auch unmittelbar zur Erneuerung von Zusammensetzung und
Wirkung der prspringlichen benthischen Gemeingchaft hei, da es
sehlieflich niciht mehr méglich {st, die Strddur des Bewuchses von
den komplexen, festsitzenden Organismen, die fiir den kilstennahen
Meeresboden so c!]arakreristjsch sind, zu unterscheiden,

UDX 5G7.5:593,16(262.3-191.2)
§76.893.16{262.3)

fakov DULCIC, tntitut fiir Qzeanogsafie und Fischeresi,
HR-21000 Spiit, B.O. Box 500

Der durch Ichthyodinium chabefard: llollandp und Cachnn, 1952
verseuchie Sardellenlaich in den kroatischen Gewissern

Annales: Annalen fir istrische und mediterrane Studien, 13, 1998,
5. 15-18

Der Autor des Beitrages berichtet Gber die Untersuchung der
Verseuchung des Laichs von Sardellen, die in den Gewissem der
sstiichen, mittleren Adria durch  Ichthyadinium chabelardi hes-
vorgerufen wird, Der Parasit dringl in den Dotlersack der Fischirut
ein und zersprengt i, woedwrch das Gelege  asbsticht.  Der
Sardellentaich wird dusch ichithyodinium chobelardi vor allem wi-
hrend des Winlers hefallen. [die milleren Werte des versuchien
Laichs betragen in Prozenten: im Janner 48,2%, im Februar 47, 7%,
i Mirz 39,7%, im April 27%, im Mai 6,8%, im September 2,6%,
im Oktober 14,8%, im November 19,7% und im Dezember 50%
Diese hohe von fchthyodinium chabelardi verursachte Mortalitits-
rate solite nach Ansicht des Autors in klinftigen tntersuchungen zur
Martalitst der Sacdellen wibrend der Brutphase Berlicksichtigung
finden.
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UDC 594.3(262.33:574.91
594.1(26:2.3):574.91
Raffaelia DE MIN & Ennio VIO, Dipartimento di Biclogia, .
Universita degli Studi di Trieste, IT-34100 Trieste, Via E. Weiss 2

Exotic molluscs in the Nosthern Adriatic
Annrales: Annalt di Studi istriani e mediterranai, 13, 1996 . 43+ 54

More and more exotic molluse species have been nated 1o aceur in
the Mediterranean Sea. In e Narthern Adriatic, the authors of the
article recorded 12 such moliuscs, fe. 3 gastropod and 9 hivatve
species. Some of them entered the Mediterranean through the Suex
Canal, others with ballast waters as a result of sea traffic from the
nen-Mediterranean waters, as organisms growing on ships' hulls and
other structures coming from the Allantic or fndo-Pacific, through
the release of fingerlings of allochtonous species at places where sea
arganisms are bred, and as a result of the increasing number of
tropical maritime aquariums, from which separate individuals may
escape. .

UDC 597.5(262.3-11)
jakov DULEC, istituts per l'oceanografia e la pesca - Split (Spalats)
HMR-21000 Split, Set. 1. Medtrovica 63, P.P. 500
¥ priend stad: di sviluppo dei pesci della famiglia dei Carangidi
nelt' Adriatico orientale

Annafes: Annali di Studi istriani e mediterranes, 13, 1998, pp. 55-64

Uimportanza dei peimi stadi di sviluppo neita rcerca sistematica e
ecologica dei pesci @ aumentata costantermente tegli vllimi anni.
Cosi oggi & convinzione generalizzata che uova e larve
rappresentino un ampio speto di esseri in gran parte dipendenti
daghi esseri adulti e come tali adatti per {'amalisi tassonomica.
D'akltro canter fe ricerche sulla crescita della popolazione ittica sono
circoscritte alla sopravvivenza di uova e farve, quale faltore di
influenza pili importante sui cambiamenti nefiz consistenza della
popaiazione ittica, Cendizione primaria per queste rigerche sono e
informazioni deftagliate sull'aspetio ¢ vova e larvg, in modeo da
paterle identificare nei campiont di plancton. In Croazia per i
settore defla pesca risulta impartante seprattutio fa famigha det
Carangidi. in questo studio sono compresi totti i dati accessibili e ¢
risultati degli studi suf primo stadia di sviluppo del pesci della
farniglia dei Carangidi neld' Adriatico orientale.

UDC 598.422(450.36 Trieste}

Enrice BENUSSI & Luica BEMBICH, Ossevvatorio Faunistico def
Frivli-Venezia Giulia, [T-34138 Trieste, Via A. Grego 35

Characteristics, status and evilution of Larus cachinnans
michahellis urban colony in the city of Trieste

Annales: Annali dibSmdibis’Eriani e mediterranei, 13, 1998, pp. 67-74

In the city of Trieste (North part. of Italy) the first nest of Yeltow-
Legged Gull (Larus “cachinnans: michaheilis) on a rooftop was
observed in 1987; the number of nesting pairs has been constantly
increasing in fast ten yeass and 186 pairs were counted in 1997,
Durdng the - research dafa about breeding site exposure, roof-
covering, - <istance. from sea-and . nearest nest, . number of eggs,
chicks,. hatching vatio, - survival. ratio and fledging success were
collected, The population in the urhan area can be described as a
taose colany whereas a praper colony is located in the industrial.
area where nests (14-15 in last two years) 2ce very close to each
otter and the breeding success significantly lower.

In the urban arca the guells seem (o prefer flat roofs, Ccvered W|th
pebibles and’ grass, but among the breeding sites commanly used
there are chimney-stacks, tile-covered roof;, gutters and even large
flower-pots. Probably the sort of sites changes as the number and
density of nesting pairs inceeases.

UDC 598.2:91(497 4-14)

Davorin TOME, Istitute di Biologta, SI-1000 Ljubljana,
Vecna pot 111, e-mail: davorintome@uni-ij.si

Ornitagecgrafia delfa Slovenia sud-occidentale
Annales: Annali di Studi istriant e meditercanet, 13, 1998, pp. /9—8(‘

Attraverso  w'analisi della diffusione delle specie indicative di
uccelli nidificanti delfa Slovenia sono state definite due regiani
arpitogeografiche: Kraranea (primarska = Py e submediterranea (S),
nonché determinate specie significative di uccelii: passero salitario
(Monticols selitarivs - SY, sterpazzolina (Syvfvia cantillans - S.P) e
acchiocotto (Syfia melanocephals - 5,7, beccamoschine (Cisticala
funcidis -S,P), ustznalo di fiume (Cettia cetti - 5,P), cal;-.mdm (Anthus
campestris - F), e canaping (Fippofais [JU’}‘L.’O(M ). Molte specie
stgnificative det litorale sona giudicaie in pericalo. ln parte. perché
la zona costituisce il masgine del loro areale, ma i giudizio & anche
la conseguenza di ricerche carenti. A nord, § confini dela regione
arnitogeografica litoranea comhaciano bene con quelli della regione
biogeografica, definita sulla base d¢i altrl organismi indicativi,
menire a sud-est fe differenze sono notevoli.
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UDK 598.422(450.36 Trieste)

Enrico BENUSSI & Luizca BEMBICH, Faunistiches Qbservatorium von
Friaut-Jolisch Venetien, 17-34138 Trieste, Via A, Grego 3%

Charakteristika, Status uad Entwickinng der urbanen Kolonie van
Larus cachinnans michahelils ivx Stadigebeit von Triest

Annales: Annalen far istrische und mediterrane Studien, 13, 1‘)98,
S. 6774

Larus cachinnans chhahcl’u teproduzien sich im Stadigebiet von
Triest seit 1987. Die Anzabl der Paare nimmi stdandig zu. 1997
wurden 186 Mester gezdhlt, Fin jedes Nest wurden lage, Art der
Unterlage, prozentueller Anteil der Bedeckung {fir begrlinte
Dicher), eventuelle MNahrungsreste oder Gewdlle der fungvdgel,
Anzahl der fier, Anzahl der Jungviigel im Mest, Anzahl der
ausgeffogenen Jungvogel und Angshen bezlglich des Zeitpunktes
des Schlipfens und des Abiluges aus dem Nest registriert. 1997
befand sich der CroRteil der Nester {35,6%) auf Flachdichem, die
mit Grasziegeln bedeckt waren, 20,6% auf Flachdiachern in Beton,
18,6% auf Ziegeldichemn und 10,6% auf Rauchfingen. Ein ni-
edriges, unter 10% [egender Anleil an Nestern betral geteerle
Dicher {(5%), Abdeckungen aus Wellblech (2,5%), Dachrinnen
(2,5%), grofere Blumengefife (2,5%) und Tirmchen {1,8%).

UDK 594.31262.3):574.91
994.1(262 3307431

Raffaella De MIN & £rnio VIO, Universitit Triest,
{T-34100 Trieste, Via E. Weijss 2

Exotische Mollusken in der nordlich Adria

Annales: Arnalen fr istrische und mediterrane Studien, 12, 1998,
8. 43-54

iIm Mittelmeer wirde das Vorkommes vois frmamer mehr exolischen
Motluskenarten vermerkt, Die Autoren dieses Beitrages registrierten
in der nordlichen Adria 12 derartiger Molusken, nimlich 3
Cestropoden- und ¢ Muschefarten, Einige davon sind iiber den
Suez-Kanal eingedempgen, die anderen gelangten durch den Schiffs-
verkebr aus nicht mediterranen Gewissern hierher. Entweder be-
finden sie sich in den Ballastwissern oder entwickeln sie sich an der |
AuBenhaut von Schiffen und dhnlichen aus dem Aflantik oder
ndischen Ozean kommenden Konstruklionen, oder wenn Larven
altochtoner Arten an Stalfen, die marinen Organismen als Brutplitze
dienen, freigesetzt werden. Sie entslammen aber auch den in
zunehmender Zahl vetretenen tropischen Seeaquarien, aus denen
einzelne Individuen entweichen kbonen.

UDK $98.2:91(497.4-18) ~ . _
Davotin TOME, Inslitat fiir Biologie, SL1000 Ljubljana, -
Vecna pot 111, E-mait: davorintome@uni-j si
Die Oratthogeozrafie sudwesisloweniens

Annales: Annalen (i istrische und medilcrrahelsuvﬂieh, 13, 1998;
S. 75-80

Aus der Analyse der Verbreitung von Brutvisgeln, die als Indikaloren
dienen, ergeben sich in Slowenien zwei ornithogeografische Re-
picnen, eine kistenlindische (P) und eine submediterrane (S), sowie
bestimmie typische Vogelarten, die in diesen Regionen angetroffen
werden. Es sind das: Monticola solitarius S., Sylvia cantiflans S.P.,
Svivia melanocephala S.P., Cisticofa funicidis S.P., Cettia cetti S.P.,
Anthus campestris . und Hippolais polvglotta P. Viele der fiir den
Kustenbereich typischen Vogelatten sind gefihrdet. Zum Tei
deshatb, weil sie sich hier am Rande jhres Areals befinden, zum Teil
aber auch weil der geschitzte Grad der Cefihrdung wahsscheintich
auch Folge der geringen Zahl an Untersuchungen ist. fm Norden
decken sich die Grenzen der kistenlindischen osnithogeografischen
Region gut mit den Grenzen der kustenlindischen biogeografischen
Region, die mit anderen Indikatororganismen bestiment wird, fm
Stidosten hingegen sind die Unterschiede grofl.

VDK 597.5(262,3-11)

takov DULCIC, Institut fily Oreanografie und cmcherel,
FR-21000 Split, 8.0. Box 500 N

Hahere Entwwk[ungsstachcn vor Fischen aus der Pamzl;e der -
Carangidae in der dstlichen Adria

Annales: Annalen fiir istrische und mediterrane Studien, 13, 1§9&,
5. 55-64

Die Bedeutung “ der hoheren - Entwicklungsstadien in der ‘syste-
matischen und 6kologischen Edorschung von Fischen hat in den
{stzien fahren immes mehr zugenommen. Ersl beute hat sich die
(herzeupung allgemein durchgesetrt, dal Laich und Larven ein
breites Spektrum an Qrganisraen dasstelien, die groRtenteifs von den
adulten Formen unznbingig sind und als solche fiir taxenomische
Analysen beispielhaft sind. Anderersaits konzentrierten sich Studien
iber die Zunahme der Fischpopufationen auf das Obesteben von
taich und Llarven, in dem sie den wichtigsten Fakior in der
EinfluBnahme auf xahienméifiige VEl’E'tﬂdEngBﬂ der Fischpopulation
sahen.

Grundbedinpung fir diese Siudien sind ausfuhdiche Informationen
tber das Aussehen von  Laich und Larven zur leichteren
entifizierung desselben in den Planktonproben, Am bedeutendsten
fir die krpatische Fischerei ist die Familte der Carangidae. In diesem
Beitrag werden alle zur Verfiigung stehenden Daten und Resultate
Gber hohere Entwickiungsstadien von Fischen aus der Familie der
Carangidae in der 8stlichen Adria miteingeschlogsen.
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UDC 598.2(282.24 Dragonja)'1986/1997"
Andrej SOVING, SE-1000 Ljubijana. Jamova 50
Uccelli nella valle della Dragogna - dieci anni dopo
Annales: Annali di Studi istrizni e meditesranei, 13, 1998, pp. 83190

Nefla valle del fiume Dragogna. nell'area submediterranea della
Slovenia, & stata effettuata un‘analisi comparativa del censimento
delle specie di uceelli durante il periodo della nidificazione. Nel
1996 e 1997 gli vecedli sona stali censiti con fo stesso metodo (stop
caunts) e lungo it medesitng tinesarin di ossesvarione del 1986,
Vengono confrontati i valort del grado di dominanza ed i numero
medio di esemplari delfa specie nel singolo luago di rilevamento,
assieme a | cambiamenti riscontrali soggettivamerite nell’area di 4
habritat principali.

Si & constatato che il humero corplessive delle specie rlevate ri-
mane immutaio (48 specie) € che tra le specie non rilevate nef
recente censimento noe ¢'¢ nessuna che dieci aoni fz fosse
patlicolarmente nurmerasa. Tra te specie di nuawo rilevarnento ce ne
sona due {occhiocolto e strillozzo) subdominant.

Risulta evidente un trend stabile o addisittura positivo presso fa
maggior parde dei tipl di paesaggin cuburale, delle superfict
cespuglioso-boschive e degli abitati, # che sta ad indicare che
ffaspetto del paesaggio nella valle della Dragogna & relativamente in
armonia con i suo stata naturale.

UBC 598.813(497 4 Istra)

Miran GJERKES, Omitoloske drustvo fxobryehus (Associazione
arnitologica xobrychus), S1-6000 Capodistria, Via dei pompieri 8

Lippohaide pallida (Mippolais pailida) nefl'lstria
Annales: Annali df Studi istefani e mediterraned, 13, 1998, pp. 91.94

Nepli anni 1995-1996 lautore ha seguito 1'ppolside patlida
{Hippalais palfida) sab monte di Muggia presse Ancarsno. In guesto
peciodo ha registrato in due luoghi diversi if canto di un maschio,
mentie nel 1998 ha avulo {'occasione di asservare una coppia di
Ippelaide pattide. L'autore suppene che si tratti di migrazioni daila
Dalmaxia, dove l'lppokiide pallido & comune, atraverse la parte
croata delifistria, sino all'istria slovena. Al centra dello studio si
trova la ricerca relativa alfa scelta dell'habitat di nidificazione e
all'importanze  delle coliure delfambiente. Uawtare stima la
popolazione delle ippolaidi pallide nell'tstria slovena fia le 5 e fe 10
coppie.

URC 582.632:630.22(23.03)

Lojze MARSNCEK, Brologki institut Jovana Hadzija {[stituta di
biclogia Jovan Hadzi), SI-1000 Lubiana, Novi trg 4

Boschi altimontani di faggt delia provincia ilfivica

Annales: Annali di Swdi istriani ¢ mediterranei, 13, 1998,

pp. 103108

L'autare presenta la revisione fitosociolngica dei boschi altimontani
di_ faggi delfa provincia flovistica illidca. In questa provincia
woviamo 4 asscciazioni. Nella regione alpina «i sone duie as-
sociazioni, it Dentarfo pentaphilly-Fagetum neffa Alni Camiche ¢
P Anemanio-Fagetur con due varianti gecgeafiche, La prima con fa
specie Luzufa nivea su base cslcarcs e la secanda con fa specte
Helleborus niger su dolomite. L'associazione Ranunculo plan-
tanifolii-Fagetum compare in tre varianti geografiche, Neifa regione
prealpina & presente la variante con specie Hefleborus niger. Neifa
parte occidentale della regione dinarica si trova la variante
geografica con specie Calamintha granditlora, mentre la variante
geoprafica con specie Deorosicum columne cresce nella parte
cenwo-orientale della stessa regione fitogaogralica,

UBC 598.813(437.4 Slovensko primorje}
lztok GEISTER, 516276 Pobegi, Kocjaneiel 18

Distribuzione delia cannaiola (Acrocephaius scirpaceus) e ded
cannareccione (Acracephalus arundinaceus} nel Litorale stoveno

Annales: Annab di Studi istriari e mediterranei, 13, 1998,
pp. 95-1G0

Nel 1998, durante H periodo deita nidificazione, tungo i borri del
Litorate sloveno sono stati registrati maschi canterini di due specie
det penere Acrocephafus: [a cannaiola (Acrocephalus scirpaceus) ed
it cannareccione (Acrocephalus arundinaceus). | risutatt sono
riportati su mappe di diffusione. Viene presa in esame P'influenza
dell‘opera di pulizia dei borri sello sviluppe della popelazione di
canpareccion,

UDC 582.273:53.26(262.3-17)
Martina ORLANDO, TV Kaper/Capodistria, $1-6000 Koper,
UL Or 12
Gudio BRESSAN, Dipartimento di Biologia, Universitd degli Studi di
Trieste, [T-34100 Trieste, Via §, Weiss 2

Colonisation of macroepiphyte algae on the leaves of Posidonia
oceanica {L.) Delile alopg the Slovenian littoral (Gulf of Trieste -
northern Adriatic).

Annales: Annali di Studi istriani e mediterranei, 13, 1988,
pp. 1G9-120

The Posidonia oceanica underwater meadows are certainly the most
widely spread system of seagrasses in the Mediterranean Sea and
ane of the most productive systems in the enviconment of the coastal
seas. From 1960 onwards this seagrass has been subjected to an
extensive degradation. The only surviving Posidonia oceanica
meadow is today situated in the Slovene coastal helt between Koper
and fzola. After a thorough observation of this seagrass’s leaves it
becomas evident that the average number of feaves in a tuft and the
average length of the outer leaves increase in the summer months,
mainly due to the impact of temperature; the upper and the lowar
sides of a separate leaf do not differ in view of the algae popualation;
the crusty layer is best developed. During colonisation the
macroepiphytic types of algae divide, so that the aomber of species
as well as individuals within the species decreases from the apical
to the basal part, The adicle presents 3 linear proportion between
the photopericd length and the number of macroepiphytic types of
algae in basal part and between photoperiod and the number of
individuals within the species in different parts of a leaf, The values
of the Shannon-Wiener index calculated for the basal part most
probably indicate a population structure cycle af macroepiphytic
algae on these leaves.

~!
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J0C 382.263(262.3)

Claudio BATTELL], Ginnasio A. Sema, 51-6320 Portorose, Tra gli ani
8 e Facolta per ¢ Lducazione di Lubiana, unita di Capodistria,
51-6000 Capodistria, Via Cankar &

fan H. TAN, Royal Botanic Garden Edinburgh, deburgo Ei3 JLR, 9

20 A Inverleith Row, Scozia, UK

Una specie nuova per il mare Adriatico: Ufva scandmawca Bhdmg,
1968 (Chlaraphyta}

Annales: Annali di Studi isiriani e meduterranea 13, 19'38
fp. 121124

Nell' articolo viene ﬁegnaia?d per la prira volta’ 12 prcsenza deila
specie Ulva scandinavica Bliding, 1968 nel mare Adriatico. Ven-
gona desceitte ie caratteristiche generali della specie, t carattert
diagnostici, la ripraduziane, (3 distribuzione geografica ed indicali
{uoghi di presenza nel mare costiero sloveno.

UDC 582.973(497 .4)
Nejc JOGAN, Dipartimento di Biologia delfa Facoita di Biologia,
Si-1000 Uul)i]’ana Veéna pat 113

E-maitingjc.jogan@uni-lj.si
janja PLAZAR, 5t-6000 Kaper, Prade, Ces{a Xv/2

Lanicera faponica Thunb, - una nuoeva specie naturalizzata della
flora slovena

Annales: Annali di Stodi isteiant e meditetranel, 13, 1998,
PR 125128

La Lonicera japonica Thunb. & una fpr_crc asiatica diffusasi nella
Slovenia occidentale e sopraggiunta molio probabilmente dall*italia
nord-accidentale. I Slovenia & stata scoperta da poco, ma
evidentemente & in fase di espansione gia da tempo, diventando
ormai una specie naturalizzata.

UDIC 581.5:712.23t497.4 Skacjanski zatok)

Mitia KALIGARIC, Dipartimento di Bialogia, Facolta di Pedagogia,
tUniversita di Maribor, $1-2000 Marthor, Keroska 160 .

Eventuali assetti della riserva naturale di Vai Stagnan dal punto di .
vista betanico :

Annales: Annali di Studi’ *smam I3 med :letranel 13,1998,
pp.131-142

\.'auiore- presenta in hreve !atluale sitvazione della flora e della
vegetaxione di Val Stagnon pressa Capodistria, soffermandosi in par-
ticolare sulle specie rave ¢ mfnaﬁtiate di atofite e sulla vegetazione
zlofita. Delle specie rare e minacciate comprese neli™Indice rosso”
stovena ben 24 sono defl'area di Val Slagnon. La vegelazione aldfila
& rappresentala da set assaciazioni di tre classi di vegetazione
alofita: Therp-Salicomietea, Arhrocnemetea fruticasi e funcetea
maritimi. Sulla base della Hora ¢ della vegetazione {'autore offte
alcune soluzioni ben efaborate per Val Stagnon e cerea di prevecere
quali conseguenze possano portare ghi interventi previsti.

UOC 597(262.3)
57:929 Kolombatovid J.

Ivan JARDAAS & Jakvo DULCIC, Istituto per H'oceanogralia e fa pesca
- Spiit (Spalato) MR-21000 Split, Set. . Medtrovida 63, F.P. 500

Contributi zoologict di Juraj Kolombatovi¢ (1843-1908)

Annates: Annali di Studi istriani & mediterranei, 12, 1998,
pp. 143-148

In questo lavaro st presenta Ea v1ta e Fopera scientifica del nato
naturalista croate Juraj Kolombatovic, in accasione del 155-esimo
anniverzario delfa nascita e del 90-esime deila morte. 1t prof. Ko-
fombatovic ha ottenuto @ risiitatt mighor nelfe ricerche ittiologiche
& anche oggi @ ricordata soprattutto per fa scoperta di nave specie di
pesci (5 ghiozzi testoni, due bavose e un gadiforme! Corcyrogobius
tiecitenstefor, Chromogobius zebratus, Gobius (uteus, Thorogabius
macrolepis, Millerigobius  macrocephalus, Lipopheys  adriaticus,
Lipophrys dalmatious, Parablennius zvonimiti e Antonogadus mega-
fokynodon. Kolombatovic scanr & descrisse anche la nuova specie
i lucertola Lacerta mosorensis.
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LIDK 581.5:712.23(497 .4 Skocjanski zatok)

Mitja KALIGARIC, Abtellung fur Biologie, Padagogische Fakultat der
Universitit Maribor, SI-2000 Maribor, Koroska 160

Die eventuelle Errickiung cines Natwrreservates in der Bucht von
Skocjan (Skocjanski zatok) aus botanischer Sicht

Annales: Annalen fiir istsische und mediterrane Studien, 13, 1998,
S.131-142 -

Der Autor des Heitrages gibt einen kurzen Ubelick ther den
askivellen Stand der Flora und Vegetation der Bucht von Skocjan bei
Koper, wobet er sich besonders auf seltene und gefibrdete
Halophyten-Asten und die halophyte Vegetation konzentriert. in der
Bucht von Skocjan befinden sich 24 seltene und gefibrdete
Halophyten-Arten, die auch auf der "Roten Liste” Sioweniens stehen.
Die halophyte Vegatation ist mit & Cesellschaften aus 3 Klassen der
halophyten Vegetation vestreten: Thero-Salicornistea, Arthrocne-
metea fruticosi und Juncatea maritimi, Avigrund der Flora und
Vegetation schiagl der Autor mégliche Varianten zur Rettung der
Bucht von Skocjan, die er ausfisthriich beharndedt, vor und versucht
die Folfgen des geplanien, sanflen Eingriffe vorherzusehen.

UDK 582.263{262.3}

Claudio BAYTELL, A, Sema Mittelschule, $1-6320 Portarosz, Med
vitovi 8 und Pidagogische Fakultit Ljubljana - Abteilung Kaper,
S1-6000 Koper, Cankarievs 5

fan H. TAN, Kéniglicher Botanischer Garten Edinburgh EH3 SER,
Scotland, UK, 20A inverleith Row

Uilva scandinavica Bliding, 1986 (Chlorophyta): eine fir die Adria
fiege Art

Anoafes; Annalen fir istrische und mediterrane Studien, 13, 1998,
S.121-124

Dieser Beitrag bebandelt den allerersten Bericht Gber das Vor-
kemmen von Ufva scandinavica Bliding in der Adra. Ts wird eine
aflgemeine Beschweibung dieser Ast gegeben, aber auch aufl deren
morphologische und anatomische Charakteristika, Vermehrungs-
weise, geografische Verbreitung und Habitate in den slowenischen
Kistenpgewdassern eingegangen.

UDK 597(262.3)
57:929 Kolombatovic ).

Ivan JARDAS & Jakov DULCIC, Institut fur Ozeanografie undl
Fischerei- Splil, HR-21000 Spiit, Sel. [, Mesirovica, P.P. SO0

juraj Kalombatovic's zoolugische Beitrige (1843-1908) -

Annales: Annalen {ir istrische und mediterrane Studien, 13, 1998,
S.143-148

I dieser Arbeit werdso anliBlich des 150. Geburtstages und des 90.
Sterbetages von Prof. juraj Kolombatovic, des bekannten kroatischen
Natnforschers, dessen Biografie und  wissenschafdiches Werk
dargelegt. Prof. Kolombatovic war mit gid8tesn Erfolg in des
ichthyologischen Forschung Wtig und noch heute steht er mit der
Entdeckung folgender rieuer 9 Fischarten {5 Arlen Grundel-Arten, 2
Schlgirafisch-Arten  und  einer  Gesnelen-Art an  erster  Stelle:
Carcyrogobius fiechtensteini, Chromogobius zebratus, Gobius lute-
us, Thorogobius macrolepis, Milterigobius macrocephalus, Lipa-
phrys adriaticus, L. dalmatinus, Parablennivs zvonimiri und Anto-
nogadus megalokynodon. Kolombatovi¢ entdeckte und beschirieb
auch eine neue und anerkannte Eidechsen-Art dacertr masorensis),

UDK 582.973{497.4;
Neic JOGAN, Abteilung fiir Biologie, BF, $I-1000 Liubliana,
Veena pet 111, E-tnail: neje. jogan@uni-if si
Janja PLAZAR, S1.6000 Koper, Prade, Cesta XV/2 .
Lonicera japonica Thanb, - eine neue naturalisierte Art dér -
slowenischen Flora :

Annales: Annaien fir istrische und mediterrane Stedien, 13, 1998,
S. 125-128

tonicera japonica Thunb. ist eine asiatische A, die sich in
Westslowenien verbreitet hat und aller Wahrscheinlichkeit nach aus
Nordostitatien zu uns gekommen ist. Sie wurde in Slowenien erst
vor kurzem entdeckt, hat hier offenbar doch bereits {Enger Ver-
breitung gefundan und sich inzwischen schon ginzlich dem neven
Lebensfaum angepall,
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