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THE OPISTOBRANCH MOLLUSKS (CEPHALASPIDEA, SACCOGLOSSA,
NOTASPIDEA, ANASPIDEA AND NUDIBRANCHIA) OF THE ADRIATIC SEA
WITH SPECIAL REFERENCE TO THE SLOVENIAN COAST

Tam TURK
Diepartrent of Biology, Biotechnical Faculty, University of Ljubijana, SI-1000 Liubljana, Vecna pol 111

ABSTRACT

During the past 20 vears, 49 species of Opistobranch mollusks have been recorded with the aid of SCUBA diving
and underwater photography in the Adnatic Sea. We found that certain lacalities have higher biodiversity than
others. Some species are considered rare and only present at certain localities in a limited time of the year, while
others can be found through the entire year at different localities andt are therefore listed as frequent. Scuba diving
and underwater photography are valuable tools in studying biodiversity of opistobranch mollusks, They pravide us
not anly with records of a certain species but also with some other data, i.e. type of thefr habitat, food, spawn, etc.
in the paper we also report on the highly surprising find of the tropical species Halgerda sp. in the shallow waters of
the island of Cres. To our best knowledge this is the only recard of any Halgerda species in the Mediterranean Sea.

Key words: Opistobranchia, Nudibranchia, underwater photography, biodiversity, Halgerda sp.

GASTEROPODI OPISTOBRANCHI (CEPHALASPIDEA, SACCOGLOSSA, NOTASPIDEA,
ANASPIDEA £ NUDIBRANCHIA} NEL MARE ADRIATICO, CON PARTICOLARE RILIEVO
ALLE ACQUE COSTIERE SLOVENE

SINTES!

Con {'aivte di equipaggiamento subacqueo autonomo e fotogratia subacquea, gl autori sona riusGiti a deter-
minare 49 specie di gasteropodi opistobranchi negli uftimi 20 anni. Hanno inolire canstateto che alcune focalita
song pit ricche di altre in fatto di specie, che alcune specie possono dirsi rare in quanto si trovano in pache localits
e solo in determinati periodi dell'anno, menire altre possonc definirsi comuni poiché sono state trovate in diverse
focalita e durante tutto f'anno. Le immersioni e fa fotagrafia subacquea sono duse mezzi preziosi nello studio della
biodiversita dei gasteropodi apistobranchi. Con laiuto di fali tecniche, gli autori hanna potuto raccogliere anche
dati inerenti l'ambiente di vita, il tino di nutrimento e la forma delle vova che depongono queste specie,
Nell'articolo viene segnalate anche il primo ritrovamento della specie tropicale Halgerda sp. neffa parte meridionale
deli‘isola di Cherso, Dalla revisione dei dati disponibili, questa risulta essere fa prima segnalazione del genere
Halgerda nef mare Mediterraneo.

Parole chiave: Opistobranchia, Nudibranchia, fotografia subacquea, biodiversita, Halgerda sp.
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INTRODUCTION

Opistobranch moliusks are among the most interest-
ing marine organisms. Although they are usually small,
their shapes, striking colour patterns and living habits
make them difficult to compare with anything else living
in the oceans. Therefore, it is no wonder that they be-
came popular subjects of underwater photographers.
The underwater pictures made opistobranch mollusks
frue stars arong marine organisms and raised much in-
terest in their life and habitats where they can be seen.
However, despite their popularity, little is known about
biology of most of the species. Scuba diving and under-
water photography, together with a careful observation
of the circumstances in which a particular opistobranch
has been caught on film, can provide us with valuable
infermation about their biology, i.e. type of food, mating
behaviour, life eycles and above all biodiversity of a
particular area.

In this paper, we shall focus mainly on Nudibranchia
species that could be more or less frequently encoun-
tered in the Adriatic Sea by Scuba divers. There had
been 230 species described for the Mediterranean and
this number is probably close to the number of specias
that can also be found in the Adriatic, although far less
have heen described so far (Cattaneo-Vietti et al., 1990).
About 25% of these are endemic Mediterranean species,
and about the same number belongs to the Atlantic-
Mediterranean and boreal zoogeographical categories.
There are only about 5% and 3% of the species that
belong to the Tropical-Atlantic and indo-Pacific zoo-
geographical regions, respectively. However, these
numbers might change in the future due to the warming
of the Mediterranean basin and increasing number of
lessepsian species entering through the Suez Canal or
being introduced by ships ballast waters.

During Scuba diving in the Adriatic in the past 20
years, 35 nudibranch species have been recorded and
photographed. In addition, we also report on one species
of the ordo Cephataspidea, four species that are members
of the order Saccoglossa, seven species that belong to the
order Notaspidea, and two species from the order
Anaspidea. Locality, depth and some additional data had
been recorded for each photographed specimen.

MATERIAL AND METHODS

Pictures of opistobranch mollusks were taken by the
author using underwater photo equipment during Scuba
dives at different localities in the Adriatic Sea (Slovenia
and Croatia), unless stated otherwise. Most dives were
made in the Bay of Piran {(Punta Madona), along the
western coast of Istra, in the Cres-Losin Archipelago
and in the Velebit Channel. Data as to the jocality,
depth, time of the vear, habital, abundance and size are
given for each specimen, unless stated otherwise. In

addition, some other notes have been provided for cer-
tain species. Single sightings or rare records that are
mentioned for some species are based on personal ob-
servations and existing photographic records of several
underwater photographers. Systematic nomenclature
was adopted according to Sabelli et al. {1990) and Le
Renard {1997). The iatest revision of the checklist was
also  considered on  the CLEMAM  web page
www.minfim, fr/base/malaco. fitmi.

RESULTS
List of species with comments
Cephalaspidea Fisher 7., 1883

1. Philinopsis depicta (Renier, 1804) [Aglaja]
= Doridium carnosum (Cuvier, 1810)

A single record of this probably rare species was
made in mid-summer off Strunjan at a depth of 1 meter
on the rocky bottom.

Saccoglossa Von thering, 1876
2. Flysfa timida {Risso, 1818)

Several specimens were found feeding on the green
alga Acetabularia acetabularia. Size about 1.5 cm.
Depth 1 m. May 1995. Water temperature 16°C. An-
other specimen (picture) was photographed in the Bay of
Zrnovnica near Sv, Juraj at the beginning of June 1996,
Water ternperature 17°C, depth 3 m. Not comman,

3. Thuridilla hopei Bergh, 1872

This is 2 common species often found on the rocky
substrates among bryozoans and cnidarians.

4. Bosellia mimetica Trinchese, 1891

The specimen was found in front of the Marine Big-
logical Station in Piran at the depth of 4 m in the month
of September. It was taken out of the water and photo-
graphed in a petri dish filled with sea water.
5. Calliopaea beliula D'Orbigny, 1837

Caught in plankton net close to the surface just off
Piran during the month of August. Probably a juvenile,
only few mm long.

Notaspidea Fisher P, 1883

6. Umbracufum umbraculum (| ightfoot, 1786)
= /. mediterraneum (Lamarck, 1812)
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Photographed several times in the Adriatic. The photo
of the specimen was taken at a depth of 36 m by a vertical
wall. Location: northeastern coast of the island of Hvar,
end of September 2000, The specimen measured about
15 c¢m in diameter. Considered rare in the northemn
Adriatic, but rather common in the southern Adriatic.

7. Tylodina perversa (Gmelin, 1791}

This species is always associated with the sponge
Verongia aerophoba on which it feeds. Usually a pair of
these animals could be seen on a single sponge. The
picture was taken at the island of Cres near Punta Kriza
at a depth of 8 m in 1999, Several specimens were ob-
served from May to August in the same aquatory. Prgb-
ably common.

8. Pleurcbranchus testudinarius Cantraine, 1835

The photo of this specimen was taken in mid-sum-
mer in the southern Adriatic on the soft bottom close to
the small island of Ogiran near Mljet. Depth about 60
m. Size about 15 cm. Probably rare.

9. Berthella aurantiaca (Risso, 1818}

Two specimens found under stone in 1 m deep
water, Size 2-3 cm. Punta KriZa, Cres island. July 1994,
Not common.

10. Bertheila ocellata (Delle Chiaje, 1830)

The only record cames from Piran, The specimen was
taken out of the water and photographed. It was found
under stone, T m deep, in the beginning of june 2000.

t1. Berthella stellata (Rissg, 1826)

This only documented record alse comes from Piran.
The specimen was found under rock. Same as above.

12. Berthella ci. plumufa

This particular tentatively identified pleurobranchid
species was found under stone in a rock pool near
Novigrad {lstra}. Mast probably Berthelfa plumuia
{Montagu, 1803).

13. Aplysia fasciata Poiret, 1789

Probably a common species in the southern Adsiatic,
One of the largest opistobranch rnellusks. The specimer
on the picture is about 25 cm long and was photo-
graphed while swimming at the southemn tip of the is-

16!

fand of Mljet at = depth of 4 m (southern Adriatio),
14, Aplysia punctata [Cuvier, 1803)

One of the most comman opistobranchs. From
March to May could be found in large numbers in upper
infralitoral zone among green and brown algae on
which the species feads.

15. FTrapania lineata Hacefelfinger, 1960

Several records of this small species come from vari-
ous iocalities in the Adriatic, The particular specimen
was found crawling on the surface of the sponge Hali-
clona wediterranea (n Zrnovnica (Stari mlin. Size about
1 cm. Endemic Mediterranean species.

16. Trapania maculata Hacfelfinger, 1960

Found sevetal times. The picture is from Punta KriZa,
Cres lsfand. Size about 1 em. it was taken 4 m deep at
the beginnitg of May., Water temperature was around
15°C. The species is reported to feed on bryozoans, but
in this case it was found on a sponge fricinia sp.

17. Diaphorodoris papilfata Porttmann & Sandmeier, 1260

Small species feeding an bryozoans. Specimen de-
picted here was found in a shady area of larger rocks in
Zraovnica (Stari mlin). It was photographed in the be-
ginning of June at a depth of 7 m, with water tempera-
ture of 17°C. Not common.

18. Crimara papillata Aldec & Hancock, 1862

Same locality and conditions as above. One of sev-
eral individuals found among brown algae Dictyota di-
chotoma and Cystoseira spp. This is a boreal species. In
Mediterranean it is reported to feed on a bryozoan
Chartella tenefla. Considered rare.

19. Doris bertheloti { {D'Orbigny, 1839)

Fiesa, at a depth of 15 m, detritic hottora in the
month of May, water temperature 15°C. The species
may be identified by a ridge of prominent tubercles on
the top of the potum.

20. Doris sticta {iredale & O'Donoghue, 1923)
The picture of this rare species was taken in mid-
summer in the waters of Bitevo [siand near cape Kohila

on a soft bottom at a depth of 65 m. Size of the speci-
mer about 3 cm,

2
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21. Archidoris pseudoargus {Rapp, 1827)

Fiesa, at a depth of 15 m, detritic bottom in the
maonth of May, water temperature 15°C. Probably rare
species, at feast in the northern Adriatic. Large species,
ihe specimen on the picture found on detritic bottom
and was about 10 cm long.

22, Halgerda sp.

This tropical species was surprisingly found at the
southern tip of the island of Cres near the Baidarin Bay
at the end of fuly 1988. The species was found while
coltecting other molfusks on a fine gravel bottom from
which larger stones had been previously removed.
Depth 1 m, water temperature 25°C. To our best know-
ledige, this is the first record of any Halgerda species in
the Mediterranean, The species was laken out of the
water and photographed alive in a petri dish filled with
seawater. The specimen was tentatively identified as
Halgerda willeyi Elliot, 1903,

23. Chromodoris krohni (Vérany, 1846)

Typical species of shady habitats and coralligenous
biocenosis. Maximum reported length is about 3 ¢cm, on
average about 2 cin. The egg laying specimen was taken
by surprise on a steep wall on the island of Vis. Not
COmMmon.

24, Chromodoris lutecrosea (Rapp, 1827)

Mediurn sized species of up to 55 mm, but usuzlly
considerably smaller. It is a cryplic species found under
stones down to 60 m in depths. it feeds on a sponge
Aplysilla rosea. However, the portrayed specimen was
found on a sponge Hamigera hamigera, together with
several other specimens crawling on hard botiom in the
shatlow Punta Madona (Piran) waters,

25. Chromodoris purpurea (Risso & Guérin, 1831)

Medium sized species of up 10 5§ cm, allegedly it
tives in shady habitals where it feeds on sponges. This
single specimen was found, however, in mid-summer
almost washed up on the beach of Veli Melj Bay, at the
southern tip of Cres Island. The specimen was alive and
was subsequently taken to a deeper water {of about 3 m}
where it was photographed. Considered rare.

26. Hypselodoris fontandraui (Pruvot-Fol, 1951)
= H. messiniensis (Von thering, 1880)

This is a common Mediterranean species, aithough
iess comimon in the Adriatic. it feeds on different homy
sponges. The specimen was photographed at the en-

rrance of an underwater cave on froinia sp. sponge that
was shared with another much larger species Hypse-
fodoris picta. Mid-August, depth 25 m, 17°C, Duboka
Bay, Premuda lsland.

27. Hypselodoris orsinii (Vérany, 1846}

This is the current valid name for the species. lts
previous name, H. tricofor, is now listed as a separate
species {see bellow}. This small specimen was photo-
graphed on Cacospongia spp. that is its main food.
Common, could be found at various depths.

28. Hypselodoris picta (Schultz and Philippi, 1836)
= Hypsefodoris valenciennesi (Cantraine, 1841}

This recently repamed species is one of the fargest
dorids. It seems 0 be frequent at some localities in cer-
tain part of the year. The picture was taken at a depth of
25 m in August. During a typical dive (Premuda Island,
Duboka Bay) one could find several specimens feeding
on ircinia sponges, mating and laying eggs.

29. Hypselodoris tricofor {Cantraine, 1835)

This species could be found at various depths and
localities, most frequently on different marine sponges.
The photograph was made in july at a depth of 17 m
(Susak Isiand:.

30. Hypselodaris villafranca (Risso,1818)

Small, probably cryptic species living in shady
habitats. Allegedly it feeds on the sponge Dysidea fragi-
{is. The picture of the two specimens was taken in shai-
low water, where they were found under stone (Novi-
grad, Istra).

31. Discodoris atromaculata (Bergh, 1830}
= Peltadoris atromaculata (Beygh, 1880}

The most common dorid in the Adriatic, 1t could be
found elsewhere in shady habitats feeding on the
sponge Petrasia ficiformis. However, it has not been
documented in the Gulf of Trieste as yet.

32. Platydoris argo (Linne, 1767)

This species lives on rocky bottams, frequently under
stones. The specimen portraved here was found under a
small rack 3 m deep in mid-summer in Baldarin Bay
(Punta Kriza, Cres). Another specimen was photo-
graphed in the shaliow waters of Strunjan Bay while
crawling among algae. Considered rare.
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33. Dendrodoris grandiflora (Rapp, 1827}

Common species, seen and photographed a number
of times. Frequent species in the Bay of Piran.

34. Dendradoris limbata (Cuvier, 1804)

Another common species that could be found under
stones or on soft bottom, Seveeal colour morphs exist,
but a common feature is a yellow nowm edge. This
particular picture comes from the same locality as
zhove.

35. Phyllidia flava Aradas, 1847

Characteristic species that can be usually fourd on
sponges such as Acanthella acuta or Axinella spp. The
specimen here is from the island of Hvar and was found
in September at a depth of 46 m, temperature 16°C.
Locaily common.

36. Tethys fimbria Linne, 1767

One of the largest opistobranchs, up to 30 cm long.
Sometimes frequent, especially in the satly spring. Spo-
radically occurring in [arge numbers close to shores. It
crawls on the soft botomn, preferably on terrigenous
mud. Specimen from Piran, 15 m deep.

37, Janolus cristatus (Delle Chiaje, 1841)

Charactesistic species, rot common. Feeds on a
bryozoans, mainly Bugula spr. The porleayed species is
from Selca. The photo was taken in September at a
depth of 12 m, 20°C. Size of the specimen 3 ¢rm.

38. Aeolidiella alderi (Cacks, 1852)

Usually found next to the sea anemones on which it
feeds. The picture is from Punta Krize (Cres). It was
taken at a depth of 3 m in May. Angther specimen was
detected on the same site while spawning.

39. Berghia coerulescens (Deshayes, 1838)

few confirmed records (som the Adriatic. The
specimen on the picture was collected in front of the
Marine Biological Station in Piran. it was taken ouf of
the water and photographed. Feeds on sea anemones.

40, Berghia verrucicornis {Costa A., 1867)
The only record is from Strunjan, where the speci-

men was found under sione in tidal zone, Mid-winter.
Feeds on actintans.

41. Spurilla neapolitana (Delle Chizje, 1841)

Quite common species of shallow waters where it
feeds on sea anemones. Several pictures exist from dif-
ferent Adriatic sites.

42, Eubranchus farrani (Alder & Hancock, 1844)

Boseal-Mediterranean species, so far photographed
at two locations in the Adriatic. First specimen found at
Zrnovnica (Stari mlin} near Sv. furaj. The picture was
taken at the beginning of June, 12 m deep at the tem-
perature of about 13°C near the underwater spring of
fresh water. Few specimens observed among hydroid
colonies. There are two additional pictures on web site
www . medstugs.de from Medveja.

43. Eubranchus tricalor Farbes, 1838

Sarie location as above. Boreal species with a single
record from the described location. Found at a depth of
7 o

44. Cratena peregrina (Gmelin, 1791)

One of the most common nudibranchs. it could be
seen frequently among hydrozoan colonies on which it
feeds. Prefers Eudendrium sp.

45, Dondice banyulensis Portmann & Sandmeier, 1960

Photographed at Zrnovnica {Stari mlin) near Sv. Jura.
Probably rare, hut in Zrmownica very frequent or com-
mon during certain period of the year (beginning of
fune). Close to the underwarer freshwater springs amang
hydroid colonies and on Cystoseira sp. By the end of
June it disappears completely.

46. unidentified species

This unknown small species was found at Zrnovnica
in the beginning of june. It was found on a hydroid col-
ony at a depth of 12 m. Most probably a juvenile Don-
dice banyulensis.

47. Flabellina affinis (Gmelin, 1791}

Common nudibranch feeding on hydrozoa. Could be
found eisewhere in the Adriatic. Very common in cer-
1ain areas. Picture of this specimen made off Piran at a
depth of 10 m.

48. Flabellina ischitana Hiraro & Thoms"on, 1990

This recently described species is considered an en-
demic Mediterranean species and was known only from
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Fig. 7: Tylodina perversa
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Fig. 12: Berthella cf. plumul.

Fig. 13: Aplysia fasciata Fig. 14: Aplysia punctata Fig. 15: Trapania lineata
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Fig. 29: Hypselodoris tricolor Fig. 30: Hypselodoris villafranca Fig. 31: Discodoris atromaculata
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Fig. 43: Fubranchus tricolor

a

Fig. 44: Cratena peregrina Fig. 45: Dondice banyulensis Fig. 46: unidentified species
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Fig. 47: Flabellina affinis

the Tyrrhenian Sea. However, this species appeared to
be very common in the Adriatic, too. Many pictures
from various locations exist. Some specimens (particular
those from Punta Madona of Piran) have bright red
cerata that distinguish them from the less brightly col-
oured specimens inhabiting other locations.

49. Flabellina pedata (Montagu, 1815)
= Coryphela pedata (Montagu, 1815)

Common, recently renamed species known from
many localities. Feeds on hydrozoans. Certain indi-
viduals have brighter red colour of the cerata than others
(Bay of Piran).

DISCUSSION

Forty-nine species of opistobranch mollusks were
found and photographed by means of Scuba diving and
underwater photography. Most of the photographs were
made in situ; only few were taken of live specimens in
petri dish filled with seawater. Of the 49 species, 45
were positively identified, one species tentatively (Fig.
19, marked with ?), while two species remain unidenti-
fied although a suggestion as to the possible species has
been made (Figs. 12, 46). The number of recorded
species is rather small compared to about 230 species
described from the Mediterranean merely for the order
Nudibranchia (Cattaneo-Vietti et al.,, 1990). However,
we are describing more than half of the species reported
for the Adriatic Sea by Thompson (1986), a bit less than
half reported by Jaklin (1989) who listed 125 opisto-
branch species and above twice as many as mentioned
in the malacological survey for the shore waters near
Cervar (Vio & De Min, 1999). The number of species in
Thompson's paper was based on his personal collection
from the vicinity of Rovinj and supplemented with
previous observations and collections. A large portion of
his data originate from half a century ago, which makes
the records less reliable and of lesser significance for
today's biodiversity. On the other hand, more than 90%
of our records were made during the last five years and
none of the data is more than 20 years old. Of the 49
species described in our paper, 23 (Figs. 1, 3, 4, 5, 10,

Fig. 48: Flabellina ischitana

Fig. 49: Flabellina pedata

11, 14, 16,19, 21; 24,:26, 32, 33,34, 36,.39, 40, 41,
44, 47, 48, 49) were recorded in the Slovenian part of
the Adriatic Sea in a short stretch of shallow coastal
waters between Strunjan and the Marine Biological
Station in Piran. Some of them (Figs. 1, 5, 10, 11) may
well represent the only photographic record known to
us in the eastern part of the Adriatic Sea.

Most of the opistobranch species are considered rare
and are seldom seen even by Scuba divers, while some
can be observed regularly. It appears that some species
are more frequent at certain localities and absent or ex-
tremely rare in the others. This is probably true for the
Adriatic, too. There are some locations where many
species can be observed during particular time of the
year, including the species that are absent or extremely
rare at all other localities. One of such localities, as ex-
perienced by us, is a few kilometres long stretch of the
sea in the Velebit Channel between Sv. Juraj and
Zdralova Bay with its many underwater fresh springs.
The conditions of decreased salinity and lower water
temperature in this particular locality could be the rea-
son for the high biodiversity of opistobranchs, particu-
larly those of boreal zoogeographical distribution. An-
other such locality is Punta Madona in the Bay of Piran,
a place known for its high biodiversity index in which
nudibranchs play an important part.

It is difficult, however, to claim that a certain species
is rare or not known from a particular locality. We do
not have sufficient data, and it is quite possible that a
particular species is common but not frequently ob-
served since it is cryptic or reaches its peaks during that
particular part of the year when there is not much un-
derwater human activity. As an example, before the
times of Scuba diving, the today's very common species
Discodoris (Peltodoris) atromaculata that one can see
almost during every dive under dark overhangs, was
considered extremely rare. By 1954, only a single
specimen of this species had been recorded. Therefore,
even today we should be cautious in claiming that a
certain species is absent or rare at certain locality. In this
paper, the comments considering the abundance of
certain species are based on personal experience and
observations and should be taken as such.

One should be careful in interpreting the abundance
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of certain species. As an example, the prominent opis-
tobranch species Umbraculum umbraculum is consid-
ered very rare or even absent in the northern Adriatic,
but quite common in the southern Adriatic, or may even
occur in mass numbers in some other parts of the
Mediterranean Sea (Di Martino & Stancanelli, 1999).
Another example are nudibranchs that are listed as bo-
real species. In the Adriatic they could be sometimes
present, according to our observations, even in substan-
tial numbers at certain localities. These areas are
characterised with lower water temperatures and de-
creased salinity due to the large inflow of fresh cold
water from underwater springs. Boreal species, such as
Crimora papillata, Eubranchus farrani and E. tricolor,
were found only at such localities, which is also true of
the endemic Mediterranean species Dondice banyulen-
sis. The latter is present in quite large numbers and
could be found on hydrozoan colonies or Cystoseira al-
gae in the vicinity of underwater springs. However, the
presence of such species is short lived. At least during
the warmer period of the year they reach their peaks in
late spring, but completely disappear by the end of June.
By then, the inflow of fresh water is almost gone and the
water temperature rises to about 20 °C.

On the other hand, the species such as Cratena
peregrina, Flabellina pedata, Flabellina ischitana, Fla-
bellina affinis and Discodoris atromaculata are more or
less common all year round. The reason for their con-
stant presence might be the yearlong availability of their
prime diet. The first four species are specialists feeding
on hydrozoan colonies, while Discodoris feeds on ma-
rine sponge Petrosia ficiformis.

The discovery of a nudibranch specimen of the ge-
nus Halgerda that has an Indo-Pacific tropical zoogeog-
raphical distribution in the northern Adriatic came as a
big surprise. The specimen from Cres Island show the
visual characteristics of Halgerda willeyi Elliot, 1903,
but may well represent a yet unidentified species. A
closer and more detailed morphological inspection of
the specimen would be necessary for positive identifi-
cation. Halgerda willeyi is a well known species that
could be found on coral reefs from the Red Sea to New
Caledonia. Only one specimen was found at the south-
ern tip of the island of Cres and to our best knowledge
this is the only specimen of the tropical genus Halgerda
that has ever been found in the Mediterranean Sea. We
can only speculate how it made it so far to the north, but
there are at least two reasonable explanations. There is
an increasing number of Indo-Pacific species entering
the Mediterranean through the Suez Canal. A typical
example as far as mollusks are concerned is the large
anaspidean opistobranch Bursatella leachi Blainville,
1817 that has been found on several occasions even in
the Gulf of Trieste and near Grado (Jaklin & Vio, 1989;
De Min & Vio, 1998). There are many reports on this
species from the coast of Turkey and Italy, some of them

being as many as 60 years old. This clearly points to a
slow but steady spreading of the species towards the
north. In the case of the single find of Halgerda sp. such
distribution is less likely since this is the only record in
the Mediterranean and on top of it made 12 years ago.
Since then, the warming of the Mediterranean Sea has
been in progress (see Bethoux et al., 1990; Bethoux &
Gentile, 1995) but there are no new records of this spe-
cies not even from the southeastern Mediterranean basin
that is known for its larger numbers of lessepsian immi-
grants from the Red Sea. Therefore, in the case of Hal-
gerda sp. a distribution by means of ship ballast waters
is more likely. If the larva was transported in a week or
so and then released into the northern Adriatic waters, a
veliger could have been transformed into an adult ani-
mal in just a few weeks. For most of the tropical nudi-
branchs the entire developing process from veliger to an
adult individual is rather short and could be completed
within few weeks (lecithotrophyc larva). In principle,
such a development could be completed even in the
northern Adriatic, where the temperatures of surface
water layers easily match, during the summer months,
those of the tropical seas. However, for a development
into an adult individual, we should also consider the
availability of a suitable diet, which is especially prob-
lematic with highly specialised species that feed only on
particular food. Food specialisation is widespread within
nudibranchs. Marine sponges, bryozoans, tunicates and
cnidarians are their most popular diet. Still, it is possible
that Halgerda willeyi is not a specialist and could have
survived by feeding on locally available food. The re-
cent paper of Marshall and Willan (1999) lists Halgerda
willeyi as a species that preys on different marine
sponges, and the authors consider it a non-specialist.

Finally, we would like to point at some aspects of
taxonomic confusion regarding the dorid nudibranchs
belonging to the genus Hypselodoris. A taxonomic revi-
sion has been made recently and some new names in-
troduced that are currently valid. Since at least three
Mediterranean species are very similar in appearance, it
is difficult to make a proper identification based only on
a visually evident differences. We believe that
Hypselodoris orsinii (formerly H. tricolor), H. fontan-
draui (formerly H. messinensis; H. coelestis) and H. tri-
color (formerly Doris gracilis) were properly identified
and a valid name was assigned to each of them accord-
ing to the existing literature and pictures therein. There
are two additional species that also belong to the group
of blue, white and yellow coloured Mediterranean
dorids: H. cantabrica and H. picta (formerly H. valen-
ciennesi; H. elegans). In addition, a valid name for the
very similar but formerly separate species H. webbi is
now also H. picta. A great help in the attempts to clarify
the problems in the systematics of bluecromatic dorids is
the work of Ortea et al. (1996).
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POLZ} ZASKRGAR} {CEPHALASPIDEA, SACCOGLOSSA, NOTASPIDEA,
ANASPIDEA IN NUDIBRANCHIA) V JADRANSKEM MORJU,
S POSEBNIM POUDARKOM NA SLOVENSKEM OBALNEM MORJU

Tom TURK
Creldelek za biologijo, Biotehnitka fakulteta, Univerza v Liubtjani, S-1Q0C Ljublfana, Vedna pot 111

POVZETEK

V zadnjih 20 letih nam je v Jadranu med potapljaniern z avtonomno potapliasko opremo s podvodne fotagrafijo
uspelo dolaciti 49 vrst morskily polzev zaskrgarjev. Ugotovili smo, da se nekatere Iokacije mocno razlikujejo od
drugih po Stevilu vrst. Za nekatere vrste fahko trdimo, da so redke in da se pojaviiajo e na nekaterif lokacijah v
dolocenem letnem abdobju. Druge viste so razmerama pogoste in jib lahko najdemao na razlicnib lokacijah skozi
vse leto, Potapljanje in padvodna fotografija sta dragocena pripomocka pri ugotavifanju biodiverzitete polzev za-
skrparjev. S pornacjo oheh tebnik lahko pridebimo tudi podatke o Zivijenjskem okolju, kjer smo dolocenega polza
nasli, o tipu hirane, s katero se prehranjuje, o obliki mresta, ki ga odlaga, itd. V clanku porocamo tudi o odkritiu trop-
ske vrste Halgerda sp. na skrajnem jugu otoka Cresa, kar je glede na razpolaZijive podatke prva opisana najdba

golega polza iz tropskega rodu Halgerda v Sredozemijy.

Kljucne besede: Opistobranchia, Nudibeanchia, podvodna fotografiia, biodiverziteta, Halgerda sp.
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DISTRIBUTION OF CORBULA GIBBA (BIVALVIA, CORBULIDAE)
IN THE NORTHERN ADRIATIC SEA

Horiana ALEFFI & Nicola BETTOSO

Lahoratorio di Blologia Marina, IT-34010 Trieste, Via A. Piccard 54

ABSTRACT

Corbula gibba is widespread on soft bottom of the narthern Adriatic Sea. it is considered a species with a wide
acological distribution, patticularly abundant in zones characterized by enviranmenta! instabifity. lts distribution
along the western side of the northern Adriatic Sea is discussed, furthermore datz about its shell length, biomass and
dominance in this area are analyzed.

Key words: Corbula gibba, distribution, northern Adriatic Sea

DISTRIBUZIONE DI CORBULA GIBBA (BIVALVIA, CORBULIDAE)
NEL NORD ADRIATICO

SINTES!

Corbula gibba & un bivalve assai diffuso sui fondi molli del Nord Adriatico. E' una specie ad ampia ripartizione
ecologica, particolarmente abhondante in zone caratterizzate da instabifita ambientale. Pué resistere, infasti, a
candizioni di ipossia delle acque di fonda e si compaorta da specie pioniera nella ricofonizzazione dei fondali a
seguito di crisi anossiche, inoltre risulta dominante in condizioni di arricchinento organico.

Nel presente studio C. gibba & risuftata presente in sedimenti pelitici e pelitico sabbiosi, abbondante in
prossimits dei pisi importanti fiumi nord adriatici (Tagliamento, Fiave e Adige) ed in particolare lungo la jascia
costiera a sud del fiume Po, zona caratierizzata da una forte sedimentazione cfi materiali fini € inferessata da
periodici fenomeni df ipossia e anossta. E’ stato evidenziato un decremento della densita di C. gibba dalla costa
verse if largo, legato alle caratteristiche del sedimento, alla profondita ed alle candizioni di stress ambientale. La
dominanza di C. gibba in aree soggette ad instabilita ambientale conferma il comportamento di specie pionfera i
questo bivalve. al contraria in zone non soggetie a forti stress ambientali essa tende a seguire Fandamanto
dell'intera comunita.

Parcle chiave: Corbula gibba, distribuzione, Nord Adriatico
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INTRODUCTION

Corbula gibba Olivi (1792} is a bivalve mollusc be-
longing to the Corbulidae family; it is distributed into the
Atlantic area, from Northern Europe to Angola and in
the Mediterranean Sea, Adriatic Sea included (Tebble,
1966).

C. gibba lives from the intertidal zone to consider-
able depth (Parenzan, 1976) and prefers muddy sand
bottom with larger pieces of gravel and pebbles utitized
for byssal-thread attachment, in order to maintain its si-
phons flush with the surface (Yonge, 1946}.

Yonge {1946) also supposes that the asymmetry of
the shell valves permits an efficient elimination of
pseudo-faeces, so the obstruction originated by fine
sediment is prevented and an efficient valves lock is as-
sured.

The growth of the juveniles is very rapid {ensen,
1988, 1990} and the specimens are retained by a 1 mm
sieve in a few weeks after settlement. The length at
metamorphosis is 0.25-0.33 mm (Muus, 1973) and the
adults can exceed 13 mm in length (Hrs-Brenko, 1981).

it is considered to be a species with a wide ecologi-
cal distribution (Bellan ef al, 1975), particularly abun-
dant in zones characterized by environmental instabil-
ity. C. gibba is resistant 10 severe hypoxia {Diaz & Ro-
senberg, 1995; Brizzi et al, 1994) and it is a pioneer
species in recolonization of bottoms after anoxic crises;
it is predominant in polluted or enriched areas (Crema et
al., 1991; Hrs-Brenko et al., 1994; Thecdorou, 1994),
Moreover, its shell is particularly resistant to mechanical
stress, thanks to conchiolin layers that increase shell
strength and toughness by acting as crack stoppers
(Kardon, 1998;. For this reason (. gibba is not damaged
by trawl-fishing (Rumohr & Krost, 1991).

The first studies on . gibba population in the
Adriatic Sea were made by Hrs-Brenko (1979, 1981)
atong the western part of Istria, where this species is
particularly abundant during hypoxic and after anoxic
crises {Hrs-Brenko ef al,, 1994).

In the Guif of Trieste, the first studies devoted to
growth rates were made by Aleffi et al. (1293) al two
stations in the middle of the Gulf, one located in an area
affected by recurring hypoxia (Orel et al,, 1923). More
recently in the inner part of the Trieste harbour, biomet-
ric analyses were made (Goriup et al., 1997} in relation
to pollution and parsticularly to heavy metals concentra-
tion in the sediment {Adami et af., 1997).

The aim of the present study was to anatyze the dis-
tributiont, shell length, bipmass and dominance of C.
gibba along the western part of the northern Adriatic Sea
in relation 1o the environmental features of the area.

MATERIALS AND METHODS

Sampling was carried out at 40 stations located in
the northern Adriatic Sea, from 3 to 12 May 1995, dur-
ing the PRISMA research project (founded by the ltalian
Ministry of University, Scientific Research and Technol-
ogyl.

The sites were located on soft bottom affected by
sedimentation of riverine fine material, and along
transects perpendicular to the shore characterized by
different bottern textures, from pelite to coarse sand
(Brambati ef af,, 1983), at depths ranging from 12 to 70
m.

A 0.1 m? Van Veen grab was used and a total of 5
samples randomiby positioned were removed from the
substratum at each sampling site. Grab samples were
pracessed through sieve of 1 mm mesh size and the re-
tained material was preserved in a solution of 4% buf-
fered formaldehyde. '

In the present study only the stations with at least 15
specimens of C. gibba sampled were considered to
analyze its shell length, biomass and dominance. The
shell length was measured with a calliper and the speci-
mens were separated in 1 mm length classes. For each
sample, about 70% of total specimens was measured,
whereas for the stations with high abundance (st. 18, 26,
31), only 200 specimens were chosen randomly.

The Kolmogorov-Smirnov two-sample test was ap-
plied to the size-frequency distribution of C. gibba in the
sampling stations, in order to verify the null hypothesis
that two samples belong to the same distribution {Sokal
& Rohlf, 1997).

Finally the dry weight of C. gibba was determined for
each station, drying the soft pasts at 105° for 24 hours
(Stien, 1981) and the dominance within the communities
of the sampling sites was calculated as percentage.

RESULTS

Figure 1 shows the position of sampting stations and
the abundances of C. gibba. The specimens were more
abundant at the stations near the shore and particularly
south to the Po river mouth, where C gibba seached
abundance of 2043 ind. 0.5 m-2 at st. 31. In table 1, the
depth, sediment type {(Brambati ef al,, 1983} and number
of individuals of each sampling station are given. All the
specimens were divided in four depth classes and five
sediment types: the major part of specimens (84%) was
found in the pelitic sediment {Fig. 2) and 66% of the to-
tal at depths between 12 and 15 m (Fig. 3). Only few
individuals were associated with sandy sediments and
were found at depths > 25 m.
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Fig. 1: Location of sampling stations and abundance of C. gibba (ind. 0.5 m2),
SL 1: Lokacija vzorcise in relativna gostota skoljke C. gibba (ind. 6,5 m3).
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The mean-length for every site was calculated (Tab.
2y it varied from 6.57 (£ 1.07) at st 29, 1o 10.42 (*
1.301 at st. 2 {Gulf of Trieste); the biggest specimen,
sampled in st. 2, measured 13.5 .

The Kolmogorov-Smirnov test applied to size-fre-
quency distribution of the populations revealed signifi-
cant differences between sampling stations, compared
twa hy two {Sokal & Rohlf, 1997). The results are given
in table 3, where "1" indicates stations with different
distribution of the populations, whereas "0" indicates the
same distribution at the two sites. Altogether, the 59.6%
of comparisons gave significant dilferences between
stations; in particular, st. 2 and st. 31 frequency distri-
bution of shell length differed from those at all other
stanons.

The Kruskal-Wallis test applied on dominance
expressed as percentage of the two groups (Tab. 4},
consisting of stations nonth (st. 2-14) and south {(st. 17~
40) to the Po river mouth, revealed significant
differences {Tab. 5); on the contrary the same analysis
applied on biomass values (Tab. 4) did not show any
significant differences (Tab. 5).

DISCUSSION AND CONCLUSION

C. gibba is widespread on soft bottoms of the north-
ern Adriatic Sea. Vatova {1949} includes it in "Chione
galling and "Schizaster chiajei® roocenosis, but the
abundances were lower than at present time.

Orel er al. (1987), studying benthic populations be-
tween the Gulf of Trieste and the Po river mouth, found
it at about 90 sites, characterized by the biccenoses of
"Vase Terrigene Cotiére* and "Fonds Détritique Cotiers”
(Péres & Picard, 1964).

V5P PS S

.
3.08% ) ~0.04%,

o

P
s _m33<92°n

-~
.
S

Fig. 2: Percentage of specimens in relation to the
sediment types.

S: sand, PS: pelitic sand, VSP: very sandy pelite, SP:
sandy pelite, P: pelite

S1. 2: Odstotek primerkov glede na tipe sedimenta.

S: pesek, PS: pelitski pesek, VSF: zelo pescen pelit, SP:
pescen pelit, P: pelit

Tab. 1: Depth and sediment type of all sampling sta-
tions in relation to the individual number of C. gibba.

S: sand, PS: pelitic sand, VSP: very sandy pelite, SP:
sandy pelite, P: pelite

glede na posamezno stevilo skoljke C. gibba.

S: pesek, PS: pelitski pesek, VSP: zelo pescen pelit, SP:
pescen pelit, P: pelit

ind. 0.5 m? depth (m) sediment
st. 1 14 13 P
st. 2 51 23 SP
st 3 2 14 S
st. 4 205 16 SP
st. 5 274 12 P
st. 6 131 16 Sp
st. 7 87 15 Sp
st, 8 ¢ 21 S
st. 9 0 31 VSP
s, 10 ¢ 31 PS
st. 11 55 26 PS
st 12 165 22 SP
st, 13 55 21 P
st. 14 27 28 PS
st. 15 iy 32 SP
st. 16 5 30 5P
st. 17 69 18 P
st. 18 409 21 P
st. 19 49 27 p
st. 20 8 30 P
5. 21 0 38 VSP
st. 22 { 40 PS
st. 23 O 43 PS
st, 24 11 37 VSP
st. 25 S 31 P
st, 26 380 4 P
st. 27 245 12 P
st, 28 162 23 P
st. 29 18 34 P
st, 30 1 40 VSP
st. 31 2043 12 P
st. 32 2 26 P
st. 33 § 23 P
st, 34 ( 27 P
st. 35 1 60 PS
st. 36 5 62 PS
sf. 37 Y 70 VSP
st. 38 0 69 VSP
st. 39 2 45 P
st. 40 143 23 P
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Tab. 2: Size-frequency distribution and mean length of the measured samples.
Tab. 2: Velikostna porazdelitev in povprecna dolzina izmerjenih primerkov.

length classes (mm) measured | mean

25 35 45 55 65 75 85 95 105 11.5 12.5 13.5| samples | length | S.D.

st.2 { Q 0 0 0 G 1 2z 16 w7 w3 1 50 10.42 1.3

st. 4 1 Q0 2 1 18 28 26 a3 31 8 2 Q 150 8.81 2.84

st.5 [ 0O 0 1 10 17 28 47 7223 2 0 0 200 8.64 1.91

st. 6 i 0 1 1 2 20 19 28 6 7 3 1 119 9.35 2.64

st.7 | O 0 1 2 5 16 5 11 25 3 0 0 62 9.15 2.89

st.11] 0O 0 0 0 3 S 10 3 8 6 1 0 36 9.33 2.77
st. 12} O 1 3 15 27 35 9 12 4 12 5 0 133 8.09 4.43
st. 13} O 0 3 7 17 8 4 2 1 0 0 51 7.25 2.55
st. 14| © 0 0 0 0 6 9 6 0 2 0 0 23 8.76 1.29
st. 17 O 0 0 0 7 23 24 9 2 0 0 0 65 §.13 0.92
st18f ¢ 0 0 0 12 72 6 3@ 7 2 0 O 200 8.31 | 0.99
st.19| O 0 & 0 0 6 7 5 12 7 2 O 39 9.81 2.23
st.26 | O 0 1 1 3 34 56 63 39 2 1 0 200 9.0G2 1.36
st. 271 O 0 0 2 14 42 72 43 18 8 1 0 200 8.66 1.58
st.28] O o Q 3 7 34 33 a5 22 08 1 0 143 §.85 1.99
st.29] O Q 0 5 6 2 2 Q 0 0 o # 15 6.57 1.07
st.31{ O 0 0 5 56 80 23 16 16 3 1 Q 200 7.77 1.84
st.40( O C 4] 1 4 35 39 42 12 0 0 Q 133 8.65 1.11

Tab. 3: Kolmegorov-Smirnov test: “1” indicates the stations with different disteibution of the length.
Tab. 3: Kolmogorov-Smirnov test: "1” oznacufe vzorcisca s skoljkami razii¢nih dolzin.

st. 2 |st.4 1st.5 st 6]t 7 st T1]{st. T2|st. 13}st. T4|st. 17| st. 18 {st. 19ist. 26]st. 27}st. 28ist. 31}st. 40
2] 0
st. 4 0 0
st. 5 0
st 6
st. 7

st. 11

st. 12
st. 13
st. 14
5617
st. 18
st. 19
st. 26
st, 27
st. 28
st. 31

st. 40
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Tab. 4: Biomass values and percentage dominance of
the stations with at least 15 specimens of C. gibba.

Tab. 4: Biomasa in odstotkovna dominanca na vzor-
cis¢ih z najmanj 15 primerki skoljke C. gibba.

1991; Tahey et al., 1996; Tomassetti of af, 1997; Al
bertelli et al., 1998; Moadiey et al., 1998}

Tab. 5: Kruskal-Wallis test for percentage dominance
and biomass (g dry wt) compared between the groups

During the present study, C. gibba was found on
pelitic and sandy-pelitic sediments, being abundant in
proximity t¢ the main northern Adriatic rivers (Taglia-
mento, Piave and Adige) and especially along the shore-
{ine south to the Po river, characterized by high rates of
riverine fine material sedimentation and affected by
periodic hypoxia andfor anoxia (Rinaldi et al, 1992).
There is an evident decreasing gradient from coast to the
offshore zone (Fig. 1, Tab. 1) that appear related to the
sediment type, depth and stress conditions.

Viceversa the analysis applied on the shell tength
does not reveal any trend similar to that regarding its
abundance. Only st. 2 and st. 31 were separated from
all others, probably because the former has the biggest
specimens, as already found by Aleffi ef af. (1993) and
the [atter shows the highest individuals number, about
45% of total sampled specimens.

In the area north to the Po river, where the faunistic
composition of the macrobenthic communities are
richer than in the coastal southern area (Aleffi, 1997), (.
gibba resulted abundant but not dominant. The variance
analysis applied on percentage dominance vaiues
showed significant differences between stations nortth
and south to the Po river mouth {Tab. 5. The domi-
nance of C. gibba south ta the river Po has been ab-
served in previous studies and linked to the features of
the area: high organic-matter input, high sedimermation
rates, periodic bottom hypoxia and anoxia (Crema et al.,

dry weight of stations north and south to the Po river mouth.

ind. 0.5 m2| g0.5m? o, dominance Tab. 5: Kruskalov-Wallisov test odstotkovne dominance
st. 2 5] 0,344 16 in biomase (g suhe teze) ter primerjava med skupinami
st. 4 205 1,311 3 vzorlise severno in juzno od usija reke Pad.
st. 5 274 1,631 26
ot 6 131 0,989 37 Attribute % deminance Biomass
st 7 87 0,638 10 Data transform None None
st. 11 55 0,328 9
st 12 165 0,744 34 H 3947 ¥ 1.996
st, 13 55 0,226 10 P 0.047 0.158
st. 14 77 0,051 4 df ] 1
st. 17 69 0,335 14
st. 18 409 2,211 73 its dominance in the areas affected by environmental
st 19 29 0,370 15 instability, as south to the Po river mouth, confirms the
of. 26 380 3261 65 pioneer species behaviour, in Fhese aseas, in fact, C.
27 545 RT L 27 g;’bb{. has no competitorls and its abgn«lanc_e tCreases
ot 28 Teo n’qgg i considerably; probab_iy favoured b\,{ its particular mor-
— p; — phology (Yonge, 1946) that permits it to survive in areas
st. 29 18 0033 8 with high sedimentation rates. On the contrary, in the
st 31 2043 11,493 il areas not subjected to environmental stress, C. gibba
st. 40 143 1170 44 follows the trend of the entire benthic community, as

already noted in the Gulf of Trieste (Aleffi et af., 1993).

=40 m
0.17%

25-40 m

1525 m 4.05%

30.14%

Fig. 3: Percentage of specimens in relation to the
depth.
$L 3: Odstotek primerkov glede na globino morja.
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RAZSIRJENOST SKOLIKE CORBULA GIBBA (BIVALVIA, CORBULIDAE)
V SEVERNEM JADRANU

Floriana ALEFF! & Nicola BETTOSO
Morsk: bicloski fabosatort], T-34010 Trst, Via A, Piccard 54

POVZETEK

Skolika Corbula gibba je splogno razsiriena na mehkem dnu severnega fadrana. Velja za sitoko ekolodko
razéirjeno vrsto, Se posebno steviina je v obmocfih, znacilnil po sprementivasti okolja. C. gibba je pravzaprav od-
porna proti huds hipoksifi in je pionirska vesta v vnoviénem poselfevanju morskega dna po krizah, ki jib povzroca
anoksija. Poleg tega je previadujoca v onesnazenih obrodyih.

C. gibba fe bifa mad pricujocim preucevanjem najdens na pelitskib ali pescenc-pelitskill sedimentih. Macno je
razsirjena v blizini glavnih severnojadranskih rek (Tilment, Piava in Adiza) in se posebna vzdolz obrezja juznoc ad
reke Pad z znacilno macno sedimentacijo drobnega recenega materiala ter ohéasno hipoksijo in apoksijo. Od
obreZfa se proti odprtemu moifu spuica greben, kar vpliva na tip sedimenta, globina in siresne razmere v tem ob-
modju. Previada skolike v obmodjih, izpostavijenih okoljski nestabiinosti, kot na primer juzno od ustia reke Pad,
potrivie vedenje pionitske vrste. Po drugi stranf pa v obmocjih, ki niso izpostavijeni okolfskim stresom, ta skolika

sfedi trendu popolnoma bestoske zdruzhe,

Klju¢ne besede: Corbula gibba, razdirjenost, severni Jadran
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PRIMO RITROVAMENTO Di LUTRARIA ANGUSTIOR PHILIPPI, 1844
(BIVALVIA, MOLLUSCA) NELL'ADRIATICO
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SINTES!

E' stato rinvenuto un esemplare di Lutraria angustior Philippi, 1844 nel monumento naturale di Puanta Madonna
(Pirano, Slovenia). £' la prima volta che guesta specie viene segnalata per il Mare Adriatico.

Parole chiave: Luiraria angustior Philippi, 1844, Bivalvia, Mollusca, Mare Adriatico

FIRST RECORD OF LUTRARIA ANGUSTIOR PHILIPPY, 1844 (BIVALVIA, MOLLUSCA)
FOR THE ADRIATIC SEA

ABSTRACT

in August 1999, a specimen of Lutsaria angustior Philippi, 1844 was recovered in the Nature Monument of Cape
Madona (Piran, Sloveria). This is the first record of this species fram the entire Adriatic Sea.

Key words: Lutraria angustior Philippi, 1844, Bivalvia, Moflusca, Adriatic Sea

INTRODUZIONE

Il sig. Valter Ziza, gestore dell'Acquario marino di
Pirano {Gestito dal Liceo Nautico di Portorase, Slo-
venia), grazie alla sua conoscenza nel campo della
hiologia marina ed all'esperienza, si e subiic reso conto
della rarita del bivalve da lui stesso rinvenuto, durante
un'immersione con autorespiratore (ARA), nell'agosto
del 1999 a Pirano, nella parte orientale del Parco Ma-
rino di Punta Madonna a 15 metri di profondita su di un
fondale caratterizzato da sabbia grossclana mista a pe-
fite ¢ mi ha chiesto di determinario. L'intuizione era

181

giusta: si tratta infatti, senza alcun dubbio, di un
esemplare di futraria angustior Philippi, 1844, una
conchiglia che non & mai stata segnalata per il Mare
Adriatico.

in Mediterraneo attualmente vivono tre specie del
genere Lutraria Lamarck, 1799 Luiraria angustior Phi-
lippi, 1844, anche nota con i sinonimi di L. elliptica
sensu Lamarck, 1818, non Lamarck, 1801 e di L. afte-
rutra Jaffreys, 1863 elliptica var, (Sabelli et al, 1990),
Lutraria lutraria (Linné, 1758} e Lutraria magna (Da
Costa, 1778).
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MATERIALI E METOD!

La conchiglia rinvenuta & stata misurata con un
calibro decimale e e dimensioni sono state espresse in
millimetri. Per quanto riguarda le fotografie, queste sanc
state realizzate con un apparecchio fotografico FUJ
STX-2 obiettivo MITAKON 28 mm. Uangolo di diver-
genza formalo dai due denti cardinaii della valva destra
& stalo misurato con un proiettore di profili SIGMA
STARRETT VB 300 (ingrandimento x 10).

RISULTATI E DISCUSSIONE

Lutraria angustior ha un areale di distribuzione che si
estende dal Canale della Manica alla Guinea, & presente
fungo e coste del Medierranec meridionale ed occi-
dentale ed & stata inoltre segnaiata per il Sud Africa (Pop-
pe & Goto, 1993). Si rinviene sui fondali sabbioso-fan-
gosi, ghiaioso-fangosi e quelli caratterizzati da detrito
conchigliare fino alla profondita di 55 metri circa (Teb-
ble, 1966). Per quanto concerne la biocenosi prefe-
renziale, Bertozzi (1983} la indica per le Sabhie Gros-
solane sottoposte a Correnti di Fondo {S.G.C.F.}. Come le
cangeneri vive permanentemente affondata di 30 cm rel
substrato e mantiene il conlatto con 'acgua sovrastante
tramite | due lunghi sifoni (Holme, 1959); questo spiega
perché, anche usando ia draga, sia tanto difficile cattu-
rare i moltusco intere ed anche perché sia altrettanto
raro trovare ancora unite le valve di un esemplare morio,
soprattutio considerato il {atto che sono beanti & quindi
di per sé faciimente suscettibili a divisione una volta che
i muscoli non le trattengono pils strettarmente unite.

Fig. 1 / 81, 1: Lutraria angustior Philippi, 1844. (Fota: S.
Candeago)

L'esemplare rinvenuto ha una forma tipicamente
ovale alfungata. £ equivalve ed inequilaterale. La super-
ficie, quasi liscia, € percorsa da sottili strie d'accresci-
mento pressoché regolart (Fig. 1), Benché sia stato
trovato privo di pasti molli sone sicura che sia endemico
della zona di ritrovamento non solo perché {'ambiente €
consone alle sue esigenze biologiche, ma anche perché
& stato raccolto con le valve ancora unite dal legamento
e con i periostraco di color bruno-marrone, che lo
ricopre  completamente, perfettamente  integro  anche
lurgo i margini delle stesse, che risultano anch'essi in-
tatti nonostante la relativa fragilita della conchiglia.
Quest'ultima ¢ stata misurata: l'altezza = H {distanza
linea dorsale/linea ventrale) & di 50,1 mm, fa lunghezza
= L (distanza antero/posteriore) & di 108,9 mm e risulta
essere abbastanza grande dato che L. angustior pud rag-
giungere al massimo 1 118 mm (Poppe & Goto, 1993);
poiche in passato non veniva considerata una specie a
se stante, ma solamente unpa varietd di L. Jutraria, ho
creduta utile calcolare it rapporto L/ 108,9/50,1 = 217
e successivamentie confrontarlo con quelli di 3 diversi
esemplari di L. Jutraria che sono risultati, come s pud
notare, inferiori {90,3/49 = 1,84, 121.2/66,8 = 1,81;
130/72 = 1,80} Tale dato, benché troppo limitato in
numero di esemplari considerati, sembrerebbe comun-
que confermare come {. angustior sia meno alta (da qui
il nome specifico scelto da Philippi) rispetio a {. lutraria
che ha unz forma decisamente pilt ovale. Per quanto
concerne L. magna, i problema non sussiste, consi-
derato il fatto che ha una forma tanto caratteristica da
nen poter essere confusa con le altre due.

Ho ritersto opporiune presentare, oitre ad una foto-
grafia dell'esernplare inters, anche una deilfinterno dei-
Je vaive {Fig. 2) in modo da poter evidenziare e im-
pronte muscolari ¢ quelle della linea palleale,
quest'ultima, sopraliutto, tanto caratteristica da non
poter fare insorgere alcun dubbio sulla corretta de-
terminazione della specie. in L. angustior, infatt, il seno
palleale ha una chiara forma ad U, mentre in L. fuiraria
a V inolire, mentre in L. angustior e impronte della
linea palleale superiore ed inferiore st fondono per gran
parte della funghezza def seno, in L. futraria si man-
tengone divise per congiungersi solamente allz fine (Fig.
3}

Un'altra impontante caratteristica ¢he distingue L.
angustior da L. {utraria & 'angolo di divergenza formato
dai due denti cardipali laminari della valva destra, in-
fatti, mentre in L. angustior il primo dente piega verse i)
secondo formando un angolo compreso tra i 607 e 80°,
i L. futraria diverge di 80°-90° {Holme, 1959); per tale
motivo, tramite un proiettore di profili, & stato calcolate
con precisione fangolo compreso tra i due denti car-
dinali della vabva destra dell'esemplare rinvenuto ed &
risultato di 66° confermandn ulteriormente 'esatiezza
della determinazione.
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Fig. 2: Lutraria angustior Philippi, 1844: interno delle
valve con impronte palleali evidenziate. (Folo: §.
Candeago}

§1, 2: Lutraria angustior Philippi, 1844: notranjost lupin
z oznadcenim odtisom plaséa. (Foto: S. Candeago)

CONCLUSION!

E' la prima volta che un esemplare di Lutraria an-
gusiior Philippi 1844 viene segnalalo per i Mare
Adriatico. Il ritrovamento risulta essere importante non
solo perché estende fino al Golfo i Trieste 'areale d
distribuzione di questa specie, che fin ora si riteneva
limitata alfe sole coste meridionali ed occidentali del
Mar Mediterranea, ma anche perché sottolinea una
volta di pitr [a ricchezza della malacofauna delf' Alto
Adriatico. Inoltre, dopo tale ritrovamento, e facile
tpotizzare che Lutraria angustior Philippi 1844 sia pre-
sente, ogni qual volta I habitat fo consenta, lungo tutte
le coste adriatiche.

B

Fig. 3: Schema dell'interne della valva destra di 1.
angustior (A) e di L. lulraria (B).

SI. 3: Shema notranjega dela desne lupine vrst |.
angustior Philipps (A) in L. lutraria (B).
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PRVO POJAVLIANJE VRSTE LUTRARIA ANGUSTIOR PHILIPPL, 1844
(BIVALVIA, MOLLUSCA} V JADRANSKEM MORJU

Raffaeila DE MIN
Oddelek za biologijo, Univerza v Trstu, 11-34727 Trst, Via L. Glorgieri 10

POVZETEK

Avgusta 1999 je bil v Naravnem spomeniku Rt Madona (Piran, Slovenija) najden asebek vrste Lutraria angustior
Philippi, 1844. To je prvo ugatovijeno pojavijanie te vrste v Jadranskem morju,

Kijuéne besede: Lutraria angustior Philippi, 1844, Bivalvia, Mollusca, jadransko morje
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L DISEGNO DELLA SUPERFICIE VENTRALLE DELLE PINNE PETTORALI
DEI SELACH COME CARATTERE DIAGNOSTICO
PER iL RICONOSCIMENTQO DELLE SPECIE

Alessandro DE MADDALENA
Banca Dati italiana Squalo Biance, 1T-20144 Milano, Via V. foppa 25
E-mail: ademaddalena@tiscalinet.it

SINTESI

La superficie ventrale delle pinne pettorali dei Selaci presenta caratteri peculiari per le diverse specie, per lo pit
con presenza all'apice o al margine posteriore di macchie o bordature di forma, calore e dimensioni ben definiti. Al
fine di fornire uno strumento aggiuntive utife per il riconoscimento delle specie, si & effettuato uno studio della
superficie veritrale defle pinne pettarali di numerose specie, unendo tre differenti metodologie: studio di esemplari
reperiti pressa if mercato ittico di Milano, esame dei reperti canservati sotte liquido presso if Museo Civien di Storia
Naturale “C. Doria" di Genova, osservazione di una vasta documentazione fotografica di animali in vita. £ stato
cosi possibile descrivere ed fflustrare in dettaglio le superfici ventrali delle pinne pettorali di 44 specie di squali.

Parole chiave: squali, Selaci, pinne pettorali, colorazione, tassonomia

DRAWING OF THE VENTRAL SURFACE OF PECTORAL FINS IN THE SELACHIANS AS A
DIAGNOSTIC CHARACTER FOR THE RECOGNITION OF THE SPECIES

ABSTRACT

The ventral surface of pectoral fins of the Selachians indicates distinctive characteristics in different species.
These include the presence of spots or bands at the apex or posterior margin of the fin, a well-defined shape, colour
and its dimensions, In order to develop an additional usefu! technigue for the recognition of different species, a
study of the veniral surfaces of pectoral fins of several species was carried out, combining three methodologies:
study of specimens found at the fish market in Milan, examination of specitmens preserved in the Natural History
Museum *G. Doria” of Genoa, and observations of pholographic documentation of fiving sharks from a wide
bibliographical reference. Consequently it has been possible to describe and illustrate the ventral surfaces of
pectoral fins of 44 shark species.

Key words: sharks, Selachians, pectoral fins, coloration, taxonomy
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Fig. 1: Parti della pinna petiorale di uno squalo con
nomenclatura secondo Compagno (1984). Apice (aj,
margine anleriore (b), origine (cj, base {(d), parte basale
(e), inserzione (f}, margine interno (g), estremita libera
posteriore (h), margine posteriore (i). (Disegno di A, De
Maddalena)

SI. 1: Deli prsne plaveti morskega psa fpovzelo po
Compagno, 1984). Konica (a), sprednji rob (b), zacetek
korena (c), koren (d), bazalpi del (e), konec korena (1),
notranji rob (g), zadnja prosta konica (h), zadnji rob (i}.
(Risha: A. De Maddalena)

INTRODUZIONE

La superficie ventrale delle pinne pettorali dei Selaci
preserta sovente carattert peculiari precisi, 0 comungue
variahiti entro limiti definibili, nelle diverse specie. In
particolare sono osservabili disegni che vanno dalla pre-
senza di macchie o bordature in comispondenza del-
P'apice e del margine posteriore, all'estensione sulla
faccia ventrale della colorazione scura tipica delle parti
superiori dell'animale. Da ¢io ne consegue che la
conoscenza di tale caraltere pud costifuire un valido
strumento di sussidio nel riconoscimento delle specie,
Malgrado 'esistenza di una tale variabilita sia ben nota,
sorprende  nolare  quanto  raramente  {'aspetto  della
superficie ventraie deile pinne pettorali siz stato preso in
considerazione nella descrizione delle specie nella
ampia bibliografia esistente. Se¢ si eccettuzno succint
rimandi alla presenza o assenza di macchie all'apice
delle pinne pettorali di alcune specie, in paricolare di
appartenenti alla famighia Carcharhinidae Jordan e
tvermann, 1896, per o pilbl non accompagnati dalla

necessaria iconografia, non esiste alcun lavoro su tale
soggetto a cur fare riferimento. Anche ottime guide al
riconoscimento delle specie, per altri aspettt di grande
completezza, quali Castro {1983) e Compagno {1984), st
soffermana solo di tanto in tanto su tale carattere e non
ne forniscono una descrizione esaurienie. Vale la pena
menzionare Martin (1995) che, relativamente a 15
specie della regione Caraibica, fornisce un'iconografia,
seppure in parte sommaria, deila vista venirale del-
{‘animale, faccia ventrale delie pinne petiorali com-
presa.

Scopo di questo favoro & stato quindt di realizzare
un primo studio di base accurato su tale soggetio, al fine
di {ornire una descrizione ed una iconografia precisa e
di rapida consultazione relativa alle specie che & stato
possibile prendere in considerazione, includenti anche
moite delle pit comuni e diffuse a fivello mondiale.

MATERIALI E METOD!

Al fini del'osservaziane, descrizione e Hlustrazione
delle superfici ventrali delle pinne pettorali di un ampio
numero di specie, sono stati scelti differentt metodi
d’'indagine che si completassero vicendevolmente. In
primo luogop, nel periodo da Maggio a Settembre 2000,
presso H mercato ittico di Milano sono stati esaminati
circa 350 esemplari di squali, per lo pitt di provenienza
mediterranea ed atlantica. in secondo luoge st sono
effettuate osservazioni sui numerosi Sefaci conservati
sotto liquido nelle collerioni del Museo Civica di Storia
Naturale “Giacome Doria" di Genova. Infine si e fatto
riferimento  anche all'ampio materiale fotografico di
esemplari vivi reperito in letteratura.

Come & ben noto, H colore degli esemplari mort
varia rapidamente rispetto a quella che & [a normale
colorazione degli animali in vita, potendo emergere dif-
ferenze, talora lievi, talaltra importanti, gia a3 poche ore
dal momento del decesso. Di questo fattore st & dovuio
quindi tenere conto durante fe osservazioni effettuate
sugh esemplari da mercato ittico. E' futtavia importanie
medere in luce il faito che cid che conta nell’os-
servazione della faccia ventrale delle pinne pettorali,
non € tanto if colore, guanto piuttosto il disegno, il quale
invere anche nepli esemplart morti st conserva intatto o
solo appena lievemente modificato da uno scurimento
dei tessuth. {'esame degli esemplari da poco pescati o
anche scongelati, peemette quindi una buona osser-
vazione dei caratieri che spesso non @ ugualmente pos-
sibile sugli esemplati conservati sotto liguido (alcool o
{ormalina), 1 quali col tempo possono andare incontro a
pil pesanti variazioni di colore, o decoioraziani, che ne
rmaodificano anche il disegno. Per queste motivo le os-
seyvazioni effetivate sughi esemplart conservati sotto -
quido sono sempre state vagliate con particolare atten-
zione attraversc I'esame di immagini di esemplari vivi.
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Figg. 2-4: Variazioni di colorazione della superficie
ventrale defla pinna pettorale in tre esemplari di

smeriglio, Lamna pasus (Bonnaterre, 1788}, rispet-
tivamente un maschio di 158 c¢m di hmghezza, un
maschic di 146 cm e un maschio di 176,5 ¢m. (Foto: A,
De Maddalena)

51 2-3: Spremembe v barvi spodnje povesine prsne
plavuti treh primerkov allantskega skusolovca, Lamna
nasus (Bonnaterre, 1788), treh samcev razlicnih doixin:
158 am, 146 cm in v 176,5 c<m. (Fofo: A. De
Maddalena)

Di particolare utifith, tra le numerosissime fonti
consuitate al fine del reperimento di fotogralie di esem-
plari in vita, si sono rivelati i seguenti lavori: Cousteau ¢
Cousteau (1970}, Johnson {1978), Steel {1985), Statford-
Deitsch (1987}, Stevens {1987), Michael {1993), Tayvlor
(1993}, Angela er al. (1997), Aitken (1998) e Perrine
{1999;.

Per quanto possibile, si & cercato di non basare [e
descrizioni di ogni specie su singoli esempiari, ma su
differentt individui, di maode da tenere conto delle
possibili variazioni di uno stesso carattere all'interno
delta medesima specie.

La namenclatura delle paci deila pinna pettorale qui
usata & queila indicata in Compagno {1984}, di con-
seguenza distinguiama le seguenti parti (Fig. 1): origine,
base, inserzione, margine anteriore, margine posteriore,
margine interng, estremita libera posteriore, apice. indi-
cheremo come parte basale quella in cui sono presenti
{e cartilagini basafi e radiaii.

La classificazione adottata & quella secondo Com-
pagne (1354).

RISULTATI E DISCUSSIONE

F' stato possibile raccogliere materiale completo per
la descrizione della superficie ventrale delle pinne
pettorali di 44 specie di Selaci.

I} disegno ¢ spesso caratterizzato dalla presenza di
una macchia nera posta in corrispondenza del'apice,
che pud essere limitata a1 questa zona o estendersi
anche lungo I margine posteriore e Panteriore in
maniera pitt o meno impottante, potenda avers contorni
sfumati oppure netti, lineart o frastagliati; oppure si pud
riscontrare una colorazione simifare a quella presente
sulla faccia dorsale della pinna stessa, a tinta piena o
it chiara, o grigiastra, spesso pid scura nelfa zona della
pinna ove vi sono i ragzi dermici {lepidotrichyy e che
sfuma, pitl o meno gradualmente, nel colore pidt chiaro
(sofitamente Biancastro) delle part ventrali dell’animale
mano a mang che si procede dalle cartilagini radiali aile
basali.

Nefla maggior parte dei casi considerati, si ¢ potuto
~esgrvare che le variazioni delle caratieristiche di tale

5 variano entro limiti ristretti. { casi in cut al-
Finterno di una stessa specie si hanno diversita indi-
viduali pity rilevant sono quelli in cul sono osservabili
disegni di maggior complessitd, con presenza i mac-
chie e contorni della colorazione lrregolari e frastagliati.
Ne & un chiaro esempio o smerigho, Lamna nasus
{Bonnaterre, 1788}, come si pud vedere nella sequenza

D
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di figure 2-4; anche in tal caso tuttavia il carattere
mantiene le proprie peculiarita, che sono date da co-
lore, disposizione della "lingua" scura diretta dall'apice
verso la parte basale della pinna, forma e dimensioni
detle macchie. Talora alcune differenze intraspecifiche
possone essere dovate ad un differente stadio di ¢rescita
degli esemplan, ed & per questa ragione che le os-
servazioni effettuate su esemplari molto giovani hanno
comungue necessitato sempre una verifica attraverso i
confronto con esemplari adulti. Per lo pill tuitavia le
caratteristiche descritte {e questo & anche if caso del
sapracitato Lamna nasus) non sONO apparse essere in
relazione con Peta degli esemplari.

Segue la descrizione, con relativa itlustrazione, dei
caratteri della faccia ventrale delle pinne pettorali di 44
specie, refative a 27 generi, 14 famiglie € 6 ordint.

ORDINE HEXANCHIFORMES Compagne, 1973
FAMIGLIA HEXANCHIDAE Gray, 1851
Hexanchus griseus {Bonnaterre, 1788) - Nofidano
grigio (Tav. 1, Fig. 1)

Grigio-marrone, scura, simiimente alla superficie
dorsale; parte basale grigio-hiancastra.

Notorynchus cepedianus (Peran, 1807) - Notidano
punteggiato {Tav. 1, Fig. 2)

Grigio-marrone, scura, con presenza di piccole
macchie nere similmente a quanto osservabife suile
superfici dorsali; parte basale pit chiara, grigio-bian-
castra, ma anche qui con presenza ¢i macchie nere.

ORDINE SQUALIFORMES Campagno, 1973
FAMIGUIA SQUALIDAE Blainvilie, 1816

[Dalatias licha {(Bonnaterre, 1788) - Scimnorino {Tav.
1, Fig. 3)

Nera oppure marrone, uniforme, del tutto identica
atla superficie dorsale.

Ftmoplerus spinax (Linnaeus, 1758) - Moretto {Tav.
1, Fig. 4}

Parzialmente grigio-marrone, una zona blanca dal
contorne netto & presente netla zona di margine posie-
riore, estremita libera posteriore e margine interno. Una
sottife banda scura & osservabile presso la base, con
disposizione paraflela a questa.

Squalus acanthias Smith e Radcliffe, 1912 - Spina-
rolo (Tav. 1, Fig. 5

Grigia, similmente alla superficie dorsale, sfumata
nella parte basale e con una sottile bordatura chiara
lunge il margine posteriore,

Squalus blainviflei (Risso, 1826} - Spinaroio bruno
{Tav. 1, Fig. 6)

Parzialmente grigia, similmente alla superficie dor-
sale, biancastra nella parte basale e con una sottile
bordatura chiara lungo il margine posteriore.

ORDINE HETERODONTIFORMES Compagno, 1973
FAMIGLIA HETERODONTIDAE Gray, 1851

HMeterodontus francisci (Girard, 1854) - Squalo daf
corno (Tav. 1, Fig. 7}

Parziglmente grigia o marrone con piccole macchie
nere tondeggianti similmente & quanto & asservabile
sulte superfici dorsali; parte basale pid chiara, gialiastra.

ORDINE QRECTOLOBIFORMES Compagno, 1973
FAMIGLIA GINGLYMOSTOMATIDAL Gill, 1862

Ginglymostoma cirratum (Bonnaterre, 1788) - Squalo
nutrice (Tav. 1, Fig. 8}

Parzialmente marrone-giallastra-grigiastra similmente
alta superficie dorsale, ad eccezione della parte basale,
che & nettamente pid chiara, parimenti alle parti ventrali
dell'animale.

FAMIGUA RHINCODONTIDAE Smith, 1829

Rhincodon typus Smith, 1829 - Squalo balena (Tav.
1, Fig. 9

Bianca, finemente punteggiata da leggere e minute
rade macchie grigie disposte irregolarmente.

ORDINE LAMNIFORMES Compagne, 1973
FAMIGLIA CDONTASPIOIDAE Muller o Henle, 1839

Carcharias taurts (Rafinesque, 1810) - Squale tore
{Tav. 1, Fig. 10)

Parzialmente biancastra, in parte con colorazione
grigia-marrone dai contorni frastagliati, formanti mac-
chie sfumate estese a larga parte della superficie; pii
scura, talora marcatamente, presso l'apice e la pare
adiacente def margine posteriore.

FAMIGEIA MEGACHASMIDAE Taylor, Compagno ¢
Struhsaker, 1983

Megachasma pelagias Taylor, Compagno e Struh-
saker, 1983 - Squalo dalla grande bocca (Tav. 1, Fig. 11)

Bianca, con una stretta banda marrone, dello stesso
colore della superficie dorsale, posta lungo il margine
anteriore,
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FAMIGLIA ALOPHDAE Bonaparte, 1838

Alopias vulpinus (Bonnaterre, 1788) - Pesce volpe
(Tav. 1, Fig. 12)

In larga parte e tlora quasi compielamente del
medesimo grigio scuro che si osserva sutle parti dorsali
del corpo, avente contorni netti e notevolmente fra-
stagliati, rotti a dare defle chiazze irregolari e piccole
macchie; nelfa parte basale vi & una zana bianca pit o
meno limitala, con forma di grossotana "W

FAMIGLIA CETORHINIDAE Gill, 1862

Cetorhinus maximus (Gunnerus, 1765) - Cetorino
(Tav. 2, Fig. 1}

Marrone-grigia, del tutto simile alla superficie dor-
sale, uniforme o con qualche irregolarita di colorazione,

FAMIGLIA LAMNIDAE Muller ¢ Henle, 1838

Carcharodon carcharias (Linnaeus, 1758) - Squalo
bianco (Tav. 2, Fig. 2}

Bianca, una macchia nera dai contorni netli e
frastagliati & presente all'apice ed una sottile bordatura
nera irregolare & inoltre posia lungo it margine po-
steriore. Spesso presso Papice e il margine posteriore vi
sono poche, minute macchie nere tondeggianti.

fsurus oxyrinchus Rafinesgue, 1809 - Squalo mako
dalle pinne corte (Tav. 2, Fig. 3)

Bianca, praticamente senza alcun segno, fatta ec-
cezione per una lieve e sottile bordatura grigiastra talora
rilevabile Jungo il margine posteriore & in corri-
spondenza dell‘apice.

fsurus paucus Guitart Manday, 1966 - Squalo mako
dalle pinne lunghe (Tav. 2, Fig. 4)

Bianca, con una macchia scura dai contorni sfumati
posta ail'apice. Lievi estensioni della colorazione dos-
sale sono presenti sul margine anteriore presso Porigine.

Lamna nasus (Bonnaterre, 1788) - Smeriglio (Tav. 2,
Fig. 5}

Parzialmente bianca, con disegno grigio, o talora
bluastro, variabile per estensione, con particolare dispo-
sizione che dall'apice si allunga verso [a base, avente
contorni fortemente irregolart e rotti in piccole chiazze.
Margini posteriore ed anteriore sottifmente bordati di
grigio.

ORDINE CARCHARHINIFORMES Compagno, 1973
FAMIGLIA SCYLIORFHINIDAF Gill, 1862

Galeus melastomus Rafinesque, 1810 - Boccanera
{Tav. 2, Fig. 6)

Parziaimente grigio chiara, diviene bianca nella
parte basale.

Scyliorhinus canicula (Linnaeus, 1758) - Gattuccio
minote (Tav, 2, Fig. 71

Grigio-marrone  chiarissimma  con  alcune piccole
macchie grigiastre tondeggianti solo di poco pitr scure;
sfuma gradualmente nel bianceo in direzione della parte
hasale.

Scyliorhinus stellacis (Linnaeus, 1758) - Gatiuccio
maggiore o gattopardeo (Tav. 2, Fig. 8)

Crigic-marrone con macchie nere rotonde sia grosse
che piceole, similmente alle parti superiori; pilt scura
presso l'apice ed il margine posteriore, sfuma gradual-
mente nel hianco in direzione della parte basale, ove
possono persistere, leggere, ie macchie,

FAMICLIA TRIAKIDAE Cray, 1851

Galeorhinus galeus (Linnacus, 1758)
{Tav. 2, Fig. 9)

Parzialmente grigio-marrone chiara, legpermente pid
scura lungo una ampia banda parallela ai margine
posteriore, € biancastra lungo una stretissima steiscia
adiacente al margine posteriore stesso; bianca nella
parte basale.

Cagnesca

Mustelus asterias Cloquet, 1821 - Palombo stellato
{Tav. 2, Fig. 10}
Parzialmente grigio-marrone chiara, btanca nelia

parte basale.

Mustelus mustefus {Linnaeus, 1758) - Palombo liscio
(Tav. Z, Fig. 11

Parzialmente grigio-marrone chiara, bianca nella
parte basale.

Triakis semifasciata Girard, 1854 - Squalo leopardo
(Tav. 2, Fig. 12}

Grigia uniforme, similmente alfa superficie dorsale,
prolungantesi olire 'origine con contorna frastagliato;
solo una ridettissitna area nella parte basale & bianca.

FAMIGLIA CARCHARHINIDAE Jordan e Evermany,
1896

Carcharhinus  alhimarginaius  (Ruppeli, 1837} -
Squalo dalle pinne argentee {Tav. 3, Fig. 1)

Bianca, con una banda bianco-argentea dai contorn:
netti perfettamente delineati, che corre dall'apice all‘es-
tremita libera posteriore lungo il margine posteriore,
similmente a quanto si osserva anche sulla faccia
superiore detla pinna (ove perd risalta maggiormente a
causa del contrasto con la coloraziene scura della
superficie dorsale},
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Carcharhinus amblythynchos (Bleeker, 1856) - Squa-
lo grigio di scogliera (Tav. 3, Fig. 2)

Bianca, con 'apice ed il margine posteriore recante
un‘ampia macchia nera lievemente sfumata e leg-
germente irregolare, che si grolunga in una streita
striscia lungo it margine posteriore.

Carcharhinus brachyurus (Ganther, 1870) - Squalo
ramato (Tav. 3, Fig. 3)

Bianca, con una piccola macchia scura, grigia, al-
{'apice.

Carcharhinus falciformis (Bibron, 1839) - Squalo
sericeo (Tav. 3, Fig. 4)

Bianca, con una piccola macchia nera dal contorni
netti all'apice.

Carcharhinus  galapagensis {Snodgrass e Heller,
1905} - Squalo delle Galapagos (Tav. 3, Fig. 5

Bianca, con una macchia scura dal contemo sfu-
mato pesta ali'apice. Il margine posteriore reca un sof-
tile bordo squro.

Carcharfiinus leucas (Valenciennes, 1839} - Squalo
estuarino {Tav. 3, Fig. 6)

Bianca, con ta zona apicale e parte del margine poste-
riore chie presentano un’area scura pil) o meno marcata,
piuttosto estesa ¢ avernte contorni irregolart e sfumati.

Carcharhinus fimbatus (Valenciennes, 1839) - Squalo
dalie pinne arlate di nero (Tav. 3, Fig. 7)

Bianca, con lapice recante una piccola macchia
nera dai coniori nettl.

Carcharhinus fongimanus {Poey, 1861} - Longimano
{Tav. 3, Fig.. 8) ’

I parte coperta dalla medesima colorazione grigio-
bronzea, scura, dai contorni ampiamente iregolasi e fra-
stagliati, rotti a dare chiazze, che & osservabile anche
sui fianchi delf'animale, e che presenta variabilita di
estensione anche importanie a seconda degli individui.
E' particolarmente estesa presso il margine interno,
'estremita posteriore libera ¢ la zona adiacente del
margine posteriore; in Minar misura & inoltre osservabile
fungo la parte del margine anteriore piti vicina al-
torigine. Tracce scure possona essere presenti all'apice.
La restante super(icie & bianca.

Carcharhinus melanopterus (Quoy e Gaimard, 1824)
- Sguala dalle pinne nere di scogliera (Tav. 3, Fig. 9}

Bianca, con Papice ed il margine posteriore recanti
una macchia nera dal contorno quast nelto ma lieve-
mente inegolare.

Carcharhinus perezi (Poey, 1876) - Squalo di sco-
gliera dei Caraibi (Tav. 3, Fig. 10)

Bianca, con l'apice ed i} margine posteriove recanti
una ampia macchia nera dal contorno sfumato, che si
continua, asseitighandosi a sottile striscia, fino all’estre-
mita fibera posteriore.

Carcharbinus  plumbous (Nordo, 18277 - Saualo
grigio (Tav. 3, Fig. 11)

Bilanco-grigiastra, a colorazione ievemente disugua-
te, con piccole chiazze e con Pintero margine posteri-
ore, 'apice e, in mingy misura, H margine anteriore, piu
SCUTt.

Galeocerdo cuvier (Peron # LeSueur, 1822) - Squalo
tigre (Tav. 3, Fig. 12}

Parzialmente bianca, con fa zona apicale, parte del
margine anteriore e l'inteso margine posteriore che pre-
sentano un'area scura, grigiastra, piuttosio estesa e pits o
meno marcata, avente contorni irregolari e sfumati,

Nasolamia velox (Gilhert, 1898) - Squalo dal naso
bianco (Tav. 4, Fig. 1)

Bianca, con una cospicua macchia nera dai contorni
netti posta all'apice e parte adiacente del margine
posteriore.

Negaprion brevirosiris (Poey, 1868} - Squalo imone
{Tav. 4, Fig. 2)

Bianca, con la zona apicale ed il margine poesteriore
che presentano un’area grigia averite contorni isregolari
e sfumati, che giunge, assottigliata, sino all’estremita
lihera posteriore e al margine interno.

Prionace glauca (Linnaeus, 1758) - Verdesca (Tav, 4,
Fig. 3)

Bianca, con una minula macchia nera irregolare
postz ali'apice ed una strettissima striscia nera posta
lungo il margine posteriore. A volte presse it margine
posteriore e I'apice sono inoltre presenti poche, piccole
macchie nere tondeggianti.

Friaenadon obesus (Rippell, 1837 - Squalo dalle
pinne bianche di scogliera (Tav, 4, Fig. 4)

Parzialmente bianca, con [a zona apicale, il margine
pasteriore, 'estremitd libera posteriore ed it margine in-
terno che presentano un'estesa area grigia avente con-
torni irregolart e sfumati, pit scura, talora anche mar-
catamente, presso ['apice.

FAMIGLIA SPHYRNIDAE Giil, 1872

Sphyrna lewing (Griffith e Smith, 1834) - Pesce mar-
tello smeriate (Tav. 4, Fig. 5)

Bianca, presentz una ridotta ma ben evidente mac-
chia nera dal contorni lepgermente sfumati posta al-
{‘apice.
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Sphyrna mokarran (Rippell, 1837) - Pesce martelio
maggiore (Tav. 4, Fig. 6}

Bianca, con l'apice ed il margine posteriore che
recano  colorazione scura, grigia, disposta a stretta
banda lungo lintero margine posteriore.

dalla testa a berretto {Tav. 4, Fig, 7)
Presenta colorazione leggermente scura, grigiastra,
che stuma nel bianco nella parte basale.

Sphyrmna zygaena (Linnaeus, 1758} - Pesce martelio
comune (Tav. 4, Fig. 8

Bianca, con una ridottissima macchia nera posta sul
margitie posteriore, in corrispondenza delf'apice.

CONCLUSIONI

E' auspicabile che al presente studio, altri dello
stesso tipo ne facciano seguito, relativi a specie non
incluse in questo lavoro, in vista di una possibile futura
descrizione completa delle caratteristiche delle facce
ventrall delle pinne pettorali di tutte le specie di Selaci
esistenti. L'estensione di tale lavoro descrittivo per-
metterebbe di avere a disposizione uno strumento in piG
di ausilio nef riconoscimento delle specie, che potrebbe
rivelarsi particolarmente wtile per quel gruppi tas-
sonomici in cui sia necessario rilevare addizionali di-
stinzioni tra specie che presentine caratteri morfologici
estrernamente simili all'interno di un medesimo genere.
Si pensi in primo luogo alla vasta famiglia Carchar-
hinidae jordan e Evermann, 1896, ed in particolare al
suo maggior genere, Carcharhinus Blainville, 1816, le
cui specie sono in alcuni casi tanto simili da essere
difficilmente distinguibili anche a seguito di attente os-
servazioni. Sard inolre interessante poter verificare
quali siano esattamente le variazioni di tale caratiere nei
diversi stadi di crescita, e inoltre se vi siano differenze
intraspecifiche correlate con il sesso © ancora, per le
specie ad ampia distribuzione geografica, proprie di
singole popolaziani abitanti in zone definite.

Chiunque sia in grado di riportare osservazioni
criginali relative all‘argomento di tale studio, pos-
sibifmente supportate da materiale fotografico, sia in
merito 2 differenze rilevanti riscontrate rispetto alle de-
scrizion; qui esposte, sia relative a specie qui non in-
ciuse, & invitate a prendere contatto con Hautore.

TAVOLA 1 /TABLA 1

Fig. 1 /5l 1: Hexanchus griseus (Bonnaferre, 1788)
Fig. 2 /81 2: Notorynchus cepedianus {Peron, 1807)
Fig. 3 /8L 3: Dalatias licha (Bonnaterre, 1788)

Fig. 4 /Sl 4: Ftmopterus spinax (Linnaeus, 1758)

Fig. 5 /Sl 5: Squalus acanthias Smith & Radcliffe, 1912
Fig. 6 / SI. 6: Squalus blainvillei (Risso, 1826)

Fig. 7 / St 71 Heterodontus francisci (Girard, 1854)

Fig. 8 / Sl 8: Ginglymostoma cirratum (Bonnaterre,
1788)

Fig. 9/ 81 9: Rhincodon typus Smith, 1829

Fig. 10 / Sl 10: Carcharias taurus (Rafinesque, 1810)
Fig. 11 / SL 11: Megachasma pelagios Taylor, Com-
pagno & Struhsaker, 1983

Fig. 12 / SI. 12: Alopias vulpinus (Bonnaterre, 1788)
Disegno / Risba: A. De Maddalena

TAVOLA 2 /TABLA 2

Fig. 1/ 81 1: Cetorhinus maximus (Gunnerus, 1765)
Fig. 2 /8. 2: Carcharodon carcharias (Linnaeus, 1758)
Fig. 3 / 8. 3: Isurus oxyrinchus Rafinesque, 1809

Fig. 4 / 81, 4: lsurus paucus Guitart Manday, 1966
Fig. 5 /51 5: Lamna nasus (Bonnaterre, 1788)

Fig. 6 /5L 6: Galeus melastomus Rafinesque, 1810
Fig. 7 / 8L 7: Scvliorhinus canicula (Linnaeus, 1758)
Fig. 8 / Sl. 8: Scyliorhinus stellaris (Linnaeus, 1758)
Fig. 9/ Sk 9: Caleorhinus galeus (Linnpaeus, 1758)
Fig. 10 / SI. 10: Musteius asterias Cloquet, 1821

Fig. 11 /81, 11: Mustelus mustelus (Linnaeus, 1758}
Fig. 12 / SI. 12: Triakis semifasciata Girard, 1854
Disegno / Risba: A. De Maddalena

TAVOLA 3 /TABLA 3

Fig. 1 / S8l 1. Carcharhinus albimaginatus (Rdppell,
1837)

Fig. 2 / Sl 2: Carcharhinus amblychynchos (Bleeker,
1856)

Fig. 3 / Sl. 3: Carcharhinus brachyurus (Giinther, 1870)
Fig. 4 / SI. 4: Carcharhinus falciformis (Bibron, 1839)
Fig. 5 7 St 5: Carcharhinus galapagensis (Snodgrass &
Heller, 1905}

Fig. 6 / SI. 6: Carcharhinus leucas (Valenciennes, 1839)
Fig. 7 / Sl 7: Carcharhinus limbatus (Valenciennes,
1839)

Fig. 8 / SI. 8: Carcharhinus longimanus (Poey, 1861)
Fig. 9 / 5l 9: Carcharhinus melanopterus (Quay & Gai-
mard, 1824)

Fig. 10 / §1. 10: Carcharhinus perezi (Poey, 1876)

Fig. 11 /Sl 11: Carcharhinus pfumbeus (Nardo, 1827)
Fig. 12 / 8L 12: Galeocerdo cuvier (Peron & LeSueur,
1822)

Disegno / Risba: A. De Maddalena

TAVOLA 4/ TABLA 4

Fig. 1 /581, 1: Nasolamia velox (Gilbert, 1898)

Fig. 2 / 81. 2: Negaprion brevirosiris (Poey, 1868)

Fig. 3 / 84, 3: Prionace glauca (Linnaeus, 1758)

Fig. 4/ Sl 4: Trizenodon obesus (R:’ippe!}, 1837)

Fig. 5/ St 5: Sphyra lewini (Griffith & Smith, 1834)
Fig. 6 / Sk 6: Sphyrna mokarran (Riippeli, 1837)

Fig. 7 / 8. 7: Sphyma tiburo (Linnaeus, 1758)

Fig. 8 / 8l 8: Sphyrna zygaena (Linnaeus, 1758)
Disegno / Risba: A. De Maddalena
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RISBE TREBUSNE POVRSINE PRSNitH PLAVUTI MORSKIH PSOV (SELACHII)
KOT DIAGNOSTICNA ZNACILNOST ZA PREPOZNAVANJE VRST

Alessandro DE MADDALENA
Italian Great White Shark Data Bank, 1T-20144 Milano, Vie V. Foppa 25
£-mail: ademaddalena@tiscalinet.it

POVZETEK

Trebusna povisina prsiih plavuti morskih psov (Sefachii) kaze na povsem dolocene raziocevalne znacilnosti
morskih psov. Med najpomembnejsimi omenime pike ali ¢rte ob konici ali zadnjem robu plavuti, dobro definirano
obliko ter barvo i dimenzije plavut. Z namenom, da bi razvili dodatno uporabne tehniko za prepornavanje
razlicnily vrst, smo papravili studijo trebusnih povrsin prsnih plavati Stevilnih vrst morskilh psov, in sicer s
kombinacijo naslednjih treh metod. preucevanjern primerkov, dobljenih na ribji trinici v Milanu, pregledom
primerkov, shranjenih v Naravosiovnem muzejo "G. Doria" v Genovi, in preucevanjem fotografske dokumentacije
zivily morskih psov iz raziicnil bibliograiskih virov. Tako je bilo mogoce opisati in flustrirati trebusne povrsine

prsnil plavuti 44 vrst morskih psov,

Kiju¢ne besede: marski psi, rebusne plavuti, obarvanost, taksonomija
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ABSTRACT

in October 2000, two juvenile sandbar sharks, Carcharhinus plumbeus, were caught in fishing nets in the waicrs
off Piran (Gulf of Trieste). The first specimen, 71 cm long and weighing 2600 g, was caught by gillnet {called
“cagnara”), suitable for catching small cartifaginous fish. The second specimen, measuring 81.5 cm in length and
3.600 g in weight, was accidentally entangled in the trammel net, used for catching flatfish. Morphometric data
regarding both specimens are presented in this work.

Key words: Carcharhinus plumbeus, sandbar shark, juveniles, occurrence, Nasthern Adriatic, Gulf of Trieste

TEST HMO‘N!A'\JZA DELLO SQUALO PLUMBEO CARCHARHINUS PLUMBEUS (NARDOQ,
1827} NEL GOLFO DI TRIESTE (NORD ADRIATICO)

SINTESE

Nell'ottobre del 2000, due giovani esemplari di squalo plumbeo, Carcharhinus plumbeus, sono stati catturati con
reti da pesca al largo di Pirano (Golfo di Triestel. ! primo esemiplare, 71 cm in lunghezza ¢ 2600 g di peso, € stato
pescato con fa “cagnara®, una rete usata per la pesca di piccoli pesci cartilaginei. Il secando esemplare, di 81,5 cm ¢
3600 g, & rimasto accidentalmente ingarbugliato nefla "passalera”, usata per la pesca di sogliole e passere.
Nell'articolo vengono preseatati i dati morfometrici per entrambi gii esemglari.

Parale chiave: Carchiachinus plumbeus, squale plumbeo, stadi giovaniii, rittovamento, Nord Adriatico,
Golio i Trieste
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INTRODUCTION

There are very few recent reports on sharks known to
have occurred in the Gulf of Trieste. The sandbar shark
Carcharkinus plumbeus {(Nardo, 1827} is ane of the five
species of the genus Carcharhinus, which are known to
have been recorded in the Mediterranean Sea. This
medium sized shark can be easily determined due to its
rounded snout and quite jarge first dorsal fin, situated
almost above the base of the pectoral fin (Fig. 1). The
colour of the dorsal part is greyish or brownish, while
the ventral part is white. Sandbar sharks are found in
temperate and tropical waters throughowt the world
(Compagna, 1984b). They are bottom-dwelling sharks,
inhabiting shallow coastal waters. Nardo {1827; In:
Brusina, 1888) was the first to describe the sandbar
shark caught in the Gulf of Venice.

Although the distribution map made by Branstefter
{1984) indicates that this shark is absent in the Adriatic
Sea, it has been reparted in all recent publication with
lists of Adriatic sharks (Jardas, 1996; Belio, 1999). Fur-
thermore, Tortonese (1956} and Bint (1967) reported the
sandbar shark even as "most common® in the Northern
Adriatic. However, there are very scarce tecords of
sandbar sharks in the Culf of Trieste and in the entire
Northern Adriatic. In this reporl we are presenting data
on two juveniles of this species, caught in the waters off
Piran. This is the first report on this shark in Slovene
waters.

MATERIAL AND METHODS

Sandbar sharks were identified using the keys of
Branstetter {1984} and jardas (1996}, They were maeas-
ured and photographed at the Piran Aquarium on Octo-
ber 17t and 27t 2000. Body measurements were made
with calliper to the nearest millimetre and with hand
meter to the nearest 0.5 cm. Both specimens were
weighed at the Piran fish market. The measurements
were made according to the guidelines of Compagno
(1984a) (Fig. 2). The first specimen, caught on Octo-
ber17th is kept in the coliection of the National institute
of Biology - the catalogue number 16397 (curator B.
Marceta), whereas the second specimen is kept in the
collection of the Piran Aquarium.

RESULTS AND DISCUSSION

The first Carcharhinus plumbeus was caught on 16t
October 2000 in the Gulf of Trieste, 5 miles off Piran by
a fisherman. The shark, a juvenile female, was brought
ative to the Piran Aquarium, but perished on the very
same day. It was caught by gillnet called "cagnara®, suit-
able for catching small canilaginous fish. The shark
measured 71.0 cm in length and weighed 2600 g (Fig.
3 This is the first secord of this species in Slovene
coastal waters.

The second shark was caught on 270 October 2000
in the waters some 7 miles off Piran. it was accidentatly
entangled in the trammet net (called “passalera”) used for
fishing of flatfish and successively transported to the
Piran Aquarium where it, unfortunately, died on the next
day. The §1.5 ¢cm long shark weighed 3600 g (Figs. 4, 3).

Fig. 1: Sandbar shark, Carcharhinus pfumbeus (Drawing by A. De Maddalena).
S1. 1: Sivi morski pes (Carcharhinus plumbeus) (Risba: A. De Maddalena).
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Fig. 2: Morphometric measurements (sensu Compagno, 1984a)
5. 2: Morfometri¢ne meritve (privzete po Compagno, 1984a),
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Morphometric data regarding both specimens are
presented in table 1,

Tab. 1: Measurements of different morphometric pa-
rameters of the two collected sandbar sharks Car-
charhinus plumbeus, caught in October in the walers
off Piran.

Tab. 1: Morfometricne meritve (v cm} dveh miadostnih
osebkov sivega morskega psa (Carcharhinus plumbeus),
ujetih v vodah blizu Pirana oktobra 2000 (vsi paramelri

so izraZeni v centimetrih, teza (W) pa v g.

34 1 Second dorsal posterior margin (cm) 3.5 3.7
35 | Second dorsal base {cm) 2.9 2.9
36 | Second darsal length (cm} 5.1 5.8
37 {5econd dorsal height (cm) 2.4 28
38 | Pelvic anterior margin {cmy) 3.6 4.7
39 | Pelvic posterior rnargin {cm) 4.1 49
40 | Pelvic base {cm) 29 29
41 | Pelvic inner margin length (cm} 2.5 2.5
42 {Pelvic length (cm} 5.4 6.5
43 | Pelvic height {cm) 31 4.0
44 | Anal anterior maigin (cm) 4.0 5.1
45 | Anal posterior margit (o} 29 3.7
46 | Anal base {crm) 2.9 34
47 | Anal length (omy) 5.4 6.0
48 | Anal height (om) 2.6 3.3
49 | Dorsal caudal margin {cmy) 19.7 1215
50 | Preventral caudat masgin (cod) 7.3 8.1
51 1Llower postventral caudal margin {cm) 4.8 5.7
52 { Caudat fork length {cm) 6.1 6.2
53 | Upper postventral caudal margin (emy) [ 9.7 1 1
54 | Caudal fork width {cm) 5.4 6.1
55 § Terminal caudal margin {cm} 4,0 5.2
56 | Terminal caudal lobe (cm) 4.7 5.5
57 }internarial space {cm) 4.5 47
38 | Mouth width (cim) 7.1 77
59 { Head height (cm) 10.0 104
60 | Trunk height {cm} 12.0 14.3
61 | Abdomen height (crm) 110 (133
62 {Tail height {cm) 7.6 7.7
63 | Caudal peduncle heigha (cm) 3.0 31
64 | intercrbital space (crm} 8.3 8.9
65 1 Head width {om) 9.3 10.0
66 | Trunk width (cm) 9.5 1.5

N | Parameter ] 2
W | Weight (g) 2.600 | 3.600
1 Total length {cm) 710 815
2 Fork length {cm) 57. 66
3 Precaudal length {cm) 52.5 60.5
4 Pre-second dorsal lengtiy {em) 45.0 {510
5 | Pre-first dorsal ength {cm) 205 1235
6 Head length (cm) 19.0 21.0
7 Prebranhial length {cm) 14.5 16.5
& | Preorbital length (cm) 5.5 7.5
g Interdorsal space (cm} 16.5 17.5
10 | Dossal-caudal space icm) 5.1 5.5
11 | Prepectoral length {cm) 16.0 195
12 | Prepelvic length (crn) 36.5 [420

3 | Pectoral-pelvic space (cm) 15.5 18.5
14 | Pelvic-anal space [cm) 5.5 6.0
15 | Pelvic-caudal epace (em) 13 14.2
16 | Preanat length (cm) 455

7 | Prenarial length {cm) 3.4 4.7
13 | Preosal length (cm) 6.1 6.4
19 | Eye length (cmy .9 1.2
20 | Eye height (om) 1.1 1.1
21 {Intergill length (cm) 4.0 4.9
22 | Pectoral anterior margin (cm} 120 133
23 {Pectoral posterior margin {cm) 8.6 0.6
24 i Pectorat base {¢m) 4.6 5.5
25 | Pectoral inner margin {cm) 3.3 4.5
26 | Pectoral length (cm) 8.1 93
27 | Pectorsal height (cm) 8.5 J10.6
28 | First dorsal anterior margin {cm) 1.2 10.8
29 | First dorsal posterior margin (cm; 2.3 3.8
30 | First dorsal base tcm) 8.7 9.2
31 | First dorsal length {cm) 11.6 123
32 {First dorsal height (cm) 6.6 8.3
33 {Second dorsal anterior margin {cm) 32 3.3

jardas (1985, 1996) and Kovacic {1998} described
the sandbar shark as a rare spectes, very seldom en-
countered in the Adriatic Sea. Lipe} (1999) placed this
species in the Key for determination of vertebrates in
Stovenia (Krystufek & jJanzekovig, 1999} in accordance
with the record of Graeffe {1888). By contrast, as
pointed out in the introduction, Tortonese {1956) and
Bini (1967) believe that this species is very common in
the Northern Adriatic. Brusina (1888), who collected
sample data on other Adriatic sharks, reported that this
species was also common in the Gulf of Venice.
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Fig. 3: Juvenile sandbar shark, caught on 16™ October 2000 in the waters off Piran (Photo: L. Lipej).
Si. 3: Mladic sivega morskega psa, ujet 16. oktobra 2000 v vodah nedalec od Pirana (Folo: L. Lipej).

Kovacic (1998) reports that three spracimens of the
sandbar shark are kept in the collection of the Natural
HMistory Museum in Rijeka {Croatiz). For two of them no
data are awvailable, while the third was caught near
Zadar in 1903. Two of the specimens were adult males
(catalogue numbers 13 and 14; 116 om and 180 ¢m
long, respectively), white the specimen from Zadar was
a juvenile male (cat. No. 15; size = 78 cm) (M. Kovaeid,
pers. cormnm.}. In the comprehensive survey of the recent
ichthyofauna in the Rijeka Bay (fardas et af, 1998).
there is no mention of this shark in the list of species.

in the ichthyotogical collection of the Institute of
Oceanography and Fisheries in Spiit, where material
sampled in the entire Adriatic area is kept, there are no
specimens of the sandbar shark (Paliaoro & Jardas,
1996). Two specimens ave housad in the Nataral History
Museum in Split, originating from the area of Split
(Makarsko Primorje, Bracki kanal}, but without any con-
crete data (Onolr, 19831 One specimen s kept in the
collection of the Croatian MNaturai History Museum i
Zagreb, but again with no precise data (Pavletic, 1965).

According to Compagna (1984h), the size of the
sandbar shark at bith varies from 56 1o 75 ¢m; when
reaching sexval maturity, it is from 130 to 180 cm long.
Although the first caught female was 71 ¢m long and
therefore well within this range, we believe the speci-
men t© be a juvenile rather than a neonate, since we did
not see any evident unheajed umbiical scar. 8y con-
trast, while this shark reproduces elsewhere In spring
{Eastern Atlantic) andfor in summer months (American
coast) (Compagne, ihidem)}, bath studied specimens
were caught in October. To this end. both specimens
dealt with in this report shouid be treated as juveniles.

Aciually, during the 4™ Eurgpean Elasmobranch As-
sociation meetirsg held in Livorno {itzly) from September
270 to 30™ 2000, Costantini & Affronte (2000] pre-
sented some new data on the accurrence of four neo-
nate sandbar sharks in the Narthern Adriatic Sea. All of

them were caught during the summer period in 1998
and 1999 with the same nets as in our case.

Fig. 4: juvenile sandbar shark, caught on 27 October
2000 in the waters off Piran (Photo: L. Lipej).

Sl 4: Miadic sivega morskega psa, ujet 27, oktabra
2000, v vodah nedale¢ od Pirana (Foto: L. Lipej).
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Fig. 5: Close-up photograph of the juvenile sandbar shark, caught on 270 October 2000. (Photo: L. Lipej).
Sk 5: Mladic sivega morskega psa, ufet 27. okiobra 2000, fotografiran od blizu. (Foto: L. Lipejj.

There are different possible explanations for the lack
of data on the sandbar shark distribution in the Adriatic
Sea: juvenile sandbar sharks have been occurring in the
Northern Adriatic, for unknown reason, only since
1998, or it is quite possible that they have bheen fre-
quently misidentified by fishermen with the small shark
of the genus Mustelus (M. mustelus and M. punctulatus),
which are known to be abundant in the ares. They are
maore or less of the same colour and size, but of corme-
pletely different shape. Semetimes the information re-
garding a capture of a peculiar shark species does not
reach the ichthyologist or marine biologist. Bello (1999)
reported on a specimen of Odontaspis ferax, which was
butchered, dressed and skinned on boaard soon after
capture in order to be sold at the local market as
"palombo® - Mustelus musielus. There is also the third
possibitity, ie. that they are presenl, but only sarely
caught in nets, Althcugh the data on the sandbar shark
in the Gulf of Trieste cover only the period of the fast
three years (our study and Costantini & Affronte, 2000,
we suppose that this species is frequently confused with
other sharks and zlso rarely found in the fishing nets.
The juvenifes inhabit shaliow coastal nwsery prounds

during the summer months (Compagno, 1984b), while
the adults form separaie schoals.

Sandbar shark seem 10 be a rather common species
in the middie Eastern Adriatic, since it can be com-
monly found at fish markets in different Dalmatian
towns. Although the records for this species in the
Adriatic were only rarely published, we believe that
Carcharhinus plumbeus was neglected, probably due to
misicentification, which is @ common problem with
other shark species as well (Soldo & jardas, 2000). A
further research is thus required to elucidate the status of
this shark in the Adriatic.

ACKNOWLEDGEMENTS

We would fike to take this opportunity to express our
sincere thanks 1o Alessandre De Maddalena (Milan) for
his drawing of the sandbar shark and the help in collect-
ing the appropriate data. Our thanks are also due to
Marcelo Kovacle (Rijeka) far providing data of the three
sharks kept at the MNatural History Museum Rijeka and
for some other data, used in this work, and to Bojan
Marceta for his readiness to help.




ANNALES - Ser. hist. nat. - 10 - 2000 - 2 (21)

Lovrenc LIPE| ef af.. RECORDS OF THE SANDHAR SHARK CARCHARFHNUS FLUMBELS, (NARDO, 1827) IN THE GULF OF TRIESTE INORTHERN ADRIATIC), 199-296

POJAVLJANJE SIVEGA MORSKEGA PSA, CARCHARHINUS PLUMBEUS, (NARDO, 1827),
V TRZASKEM ZALIVU (SEVERNT JADRAN)

Lavrenc LIPE] & Tihomir MAKOQVEC
Maorska bioloska pestaja, Nacioralni Indtitut za biologijo, SE-6330 Piran, Fomade 41

Alen SOLDO
Institut za oceanografiju i ribarstvo, HR-21000 $pii, Setaliste 1 Mestrovica 63
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Akvarij Piran, SI-6330 Piran

POVZETEK

O sivem morskem psu v slovenskem obalaem morju prakticno ni nobenih podatkov. To vrsto sicer navajajo v
Kijucu za dolodevanje vretencarjev Sloveaije, vendar na podlagi podatkov, starih ved kot 100 let. Tudi sicer jo
jadranski iftiologi navajafo kot redko vrsto v Jadranskem morju. V vodah nedalec od Pirana sta bila 16. in 27.
oktobra ujeta dva mladica sivega morskega psa (Carcharhinus plumbeus). Prvi je hil vjet v posehno mrezo za
navadne morske pse iz rodu Mustelus, drugi pa v ribisko mrefo, s katerimi lovijo bokoplavutarice. Sode¢ po
velikosti obeh primerkov, ki sta rerifa 71 in 81,5 o, gre za letaénje mfadice.

Sprice pomanjkanja podatkov o tef visti za severni jadvan je moznih vec domaev. Verjeino je bifa zaradi
mozZnosti zamenjave x odraslini osebki vist iz rodu Mustelus ta vrsta doslef spregledana, povsem mogoce pa je tudi,
da jo je zaradi bentoskega nacina Zivijenja teZe ujeti. Glede na razpolozljive podatke iz zhirk v vzhodno-jadranskih
naravostovnif ustanovah je prva domneva po nasem mnenju bolj verfetna. Zato bi bilo smiselno nacrtno spremijati
ulove ribicev in voditi evidenco o ulovijenih hrustanénicah.

Kljucne besede: Carcharhinus plumbeus, sivi morski pes, mladostni asebki, pojavijanje, severni Jadran, Triagki zaliv
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FIRST RECORD OF A TIGER SHARK GALEOQCERDO CUVIER
(PERON & LESUEUR, 1822} iN THE ITALIAN WATERS

Antonio CELONA
Asjuastudio Research Institute, {7-98121 Messina, Via Trapani 6

ABSTRACT

The article deals with the only caplure of a tiger shark in the Italian waters ever. As far as the Medilerranean is
concerned, this is only the second record of this species, the first one being the specimen caught off Malaga in 1991.
The lalian specimen was accidentally caught with a drift-net flocally called “palamitara®} used to catch the
swordfish. According to the information provided by the fisherman, the tiger shark weighed about 170 kg and was
about 3 mefres long.

Key words: tiger shark, Galeocerdo cuvier, occurrence, ltaly, Mediterranean Sea

PRIMA SEGNALAZIONE DELLO SQUALO TIGRE GALEOCERDO CUVIER
(PERON & LESUEUR, 1822) IN ACQUE ITALIANE

SINTESI
Nell'articolo vengono forniti i dati inerenti l'unica cattura dello squale tigre in acque italiane, che corrisponde
alla seconda segnalazione di questa specie nel Mediterraneo fla prima risale al 1991, nelle acque al largo di
Malagal. Uesemplare in questione & stato accidentalmente catturato con la “palamitara®, rete usata per la pesca dei

pesci spada. In base alle informazioni fornite dal pescatore, I'esemplare di squalo tigre era lungo sui 3 metri e
pesava circa 170 kg.

Parole chiave: squalo tigre, Galeocerdo cuvier, ritrovamento, (talia, mare Mediterranea
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INTRODUCTION

The tiger shark Galeocerdo cuvier (Peron & LeSueur,
1822) (Fig. 1) is a cosmopolitan species typical of tropi-
cal and temperate sea waters, living in the Atlantic, in-
dian and Pacific oceans and the Red Sea (Fisher, 1978;
Fisher & Bianchi, 1984; Compagno, 1984; Stevens &
Pyrzakowski, 1988). lts presence is uncertain in the
Mediterranean basin (Notarbartalo di Sciara & Bianchi,
1998} and never documented prior to 1991, when a four
metre specimen had been captured in the Spanish wa-
ters off Malaga. This shark's jaw is still kept in the town's
“Aula del Mar" Museum (Pinto de la Rosa, 1994},

MATERIALS AND METHODS

During the study of the sharks captured during the
fast decades in the Straits of Messina (E Sicily, ttaly), it
was possible 10 recover and fo study the jaw of a tiger
shark Galeocerdo cuvier caught in july 1998 in the
coastal waters off Messina (Maregrosso} by Mr, Rosario
Bonaffini who stilt keeps the jaw at his home. The jaw is
the only preserved and stifl available part of this shark,
as it was sold immediately after its capture (Fig. 3} The
measurements were made on the first three teeth of each
jaw according to paramelers of Moliet et al. {1996),
including Randali's ones (1973} and already used for
Carcharodon carcharias but also valid for other sela-
chians {Fig. 2}.

Fig. 1: Tiger shark Galeocerdo cuvier (Drawing by A. De Maddalena).
SI. 1: Morski tiger Galeocerdo cuvier (Risba: A. De Maddalena).

RESULTS AND DISCUSSION

The specimen was accidentally caught with a drift-
net (locally called “palamitara™) used to catch the
swordfish. {nformation provided by the fisherman are
fragmentary: the declared weight of the shark (that hap-
pened to be, according to the fisherman, a female) was
about 170 kg, its length about 3 metres, The measure-
ments of the teeth are as follows (Tab. 1)

Tab. 1: Tiger shark's teeth measurements (in cm). See
figure 2 for explanation.

Tab. 1: Dolzine zob morskega tigra (v cm). Kratice pa-
rametrov se nanasajo na mere na sliki 2.

Parameter 1st{ooth 2rd footh | 3td tooth
UAE1 1.4 1.7 1.9
UAE2 1.6 1.9 2.0
UAEW 2.3 2.4 2.6
UAH 2.4 2.6 2.7
UAW 2.5 .7 2.8

UAH |

Fig. 2: The measurements on the first three teeth of
each jaw accerding to parameters of Mollet et al.
(1996) (Drawing by A. De Maddalena).

SL. 2: Opravljene meritve na prvib treh zobeh v obeh
celjustnicah po referencnih priporecitih (Mollet et af.,
1996) (Risba: A. De Maddalena).
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Fig. 3: The jaw of a tiger shark Galeocerdo cuvier
caught in July 1998 in the coastal waiers off Messina
(Photo: A. Celona).

Sl 3: Celjusti morskega tigra (Galeocerdo cuvier),
ujetega julija 1998 v obalnih vodah juino od Messine
(Foto: A. Celonal.

209

The abave report concerns the only captire of the ti-
ger shark species in the talian waters ever and only the
second record of this particular species in the Mediter-
ranean after the one caught off Malaga in 1991 (Pinto de
1a Rosa, 1994},

The true reasan for the presence of this species in the
Mediterranean Sea is still unknown.

One of the hvpotheses is that the specimen has vol-
untartly entered the Mediterranean through the Suez
Canal gv the Straits of Gibraktar, as has already been the
case with many other extra-Mediterranean species in the
fast  thirty vears (the phenomenon  known  as
"tropicaiisation® of the Mediterranean} due to the general
heating of the seas. The species should therefore be
carefully monitored owing to the impact it might have
on the highest levels of the alimentary chain in this ba-
sin.
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PRVE ZAPIS O POJAVLIANJU MORSKEGA TIGRA, GALEQCERDO CUVIER
(PERON & LESUEUR, 1822} V ITALIJANSKIH VODAH

Antonfo CELONA
Aduasiudio Research nstitute, IT-98121 Messina, Via Trapani 6

POVZETEK

Avior obravnava prvo pojavlianje morskega tigra Galeocerdo cuvier v ffafijanskih vodah. Morski tiger je bil ujet
julija 1998 v obalnih vodah juzno od Messine (Maregrosso), in sicer v posebno mreZo za mecarice (Xiphias gladius),
ki ji domacini pravijo "palamitara”. Po nepopolnih podatkih ribica naj bi morski tiger meril okoli 3 metre in tehtal
priblizno 170 kg. Ribic ga je prodal na ribjem trgu, sam pa zase zadrzal preparat njegovega Zrela. Avtor si je zrelo
natancno ogledal in na njem opravil morfometricne merive. Gre za prvi podatek o pojavijanju morskega tigra v
italijanskih vodah in sploh sele za drugi podatek o tef visti v Sredozemskem morju. Prvic so ga ujeli v vodah blizu
Malage v juzni Spaniji. Avtor si zastavlja vprasanje, ali je pojavijanje morskega psa te vrste morda treba vnovic
pripisati tako imenovanemu procesu "tropikalizacije”, ko so se v zadnjik tridesetih fetih zaradi temperaturnih spre-
memb v Sredozemskem morju pojavile mnoge tropske vrste rib.

Kljuene besede: morski tiger, Galeocerdn cuvier, pojavijanje, ftalija, Sredozemsko morje
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OCCURRENCE OF THE BASKING SHARK, CETORHINUS MAXIMUS
(GUNNERUS, 1765), IN THE WATERS OFF PIRAN
(GULF OF TRIESTE, NORTHERN ADRIATIC)
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ABSTRACT

Two juvenile basking sharks (Cetorhinus maxirusy were accidentally caught in the waters off Piran, Slovenia, in
the summer of 2000. One specimen was entrapped in special nets for smaff sharks (Mustelus), while the other was
caught in a flatfish net. Some information about the data on this shark species is dealt with in this article.

Key words: Cetorhinus maximus, basking shark, occurrence, Gulf of Trieste, Northern Adriatic

RITROVAMENTO DELLO SQUALO ELEFANTE, CETORHINUS MAXIMUS (GUNNERUS,
1763) AL LARGO DI PIRANO (GOLFO DI TRIESTE, NORD ADRIATICO)

SINTESI

Due giovant esemplari di squalo elefante (Cetorhinus maximus) sono stati accidentalmente catturati al largo di
Pirano, Stovenia, nell'estate def 2000, Ii primo esemplare & rimasio intrappolato in speciali reti per piccoli squali
(Mustelus), mentre (f secondo & stato catturato con fa rete per sogliole e passere. Nell'articolo vengono presentati
alcuni dati inerenti questa specie di sgualo.

Parole chiave: Catorhinus maximus, squalo etefante, ritrovamento, Slovenia, Nord Adriatico
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INTRODUCTION

The basking shark Cetorhinus maximus {Giinnerus,
1765} is the biggest Mediterranean shark {Fig. 1), for it
can reach more than 9 m in length, according to some
authors even more than 15 m (Quéro, 1984), lt is a typi-
cal planktivorous shark, actively foraging to locate pro-
ductive zooplankion patches {Sims & Merrett, 1997). In
the Adriatic Sea, the basking shark is considered to be a
relatively rare and occasional species (Jardas, 1996).
According 1o some of the available reports from the 191
century {Naccari, Nardo, Mertens, Perugia, Ninni, Trois,
Doderlein, Faber, Brusina, Stossich, Valle), this species
was considered to be quite accidental in the Adriatic at
that time as well (Brusina, 1888; Barrui & Mate, 1999).

At feast 30 records on the occurrence of the basking
shark have been published to date in the scientific {itera-
ture as caught or sighted in the eastern part of the
Adriatic, but the bulk of them have been made during
the 20t century (Soldo & Jardas, 20005 Compagno
(1984) considered this shark to be more vulnerahle o
overfishing than other shark species. According to the
UK Basking shark Proposal of the Department of the
Environment, Transport and the Regions (www. wild!ife-
countryside detr.gov.uk/pwd/sharky, the basking shark
has been subjected o unsustainable fisheries, which
resufted in population collapse in the last decades.
Basking shark is included in the list ol animal species in
the Slovenian Decree on Protection of Threatened Ani-
mat Species {1993}, This shark also appears in the List of
endangered or threatened species in the Mediterranean
according to Annex I in the new SPA protocol
{(UNEPOCAYMED W(G.149/3)).

The present article is our contribution to the Slove-
nian ichthyological bibliography, which happens 1o be
extremely scarce as far as shark data are concerned.

METHQDS

Basking sharks were measured and photographed
immediately afer the fishing boat docked in the Piran
karbour. Body measurements were taken with hand
meter to the closest cm according to the guidelines by
Compagno {1884) (Fig. 2). Unforiunately, both speci-
mens wese sold at the fish market in Piran. The collec-
tion of photographs of both juveniles is kept at the Ma-
rine Biological Station in Piran.

RESULTS AND DISCUSSION

On May 22™ 2000, a juvenile male basking shark
was caught in a special "cagnolara® net for smail sharks
(mainly species from the genus Mustelus) in the waters
some 7 nm NW off Piran (Fig. 3). it was 299 cm long
and weighing approximately 120 kg. After some minutes
of exposure, the fish was cut by fisherman into pieces
and sold at the Piran fish market.

On fuly 1oth 2000, another male brasking shark was
caught with a special “passalera® flatfish net in the wa-
ters 6.4 nm off the town of Piran {Fig. 4). The shark was
accidentally entangled in the net and successively
transported to the Piran harbour, where it was sold at
the fish markel. This shark was 249 cm long and
weiphed approximately 70 kg. The data oo morphomet-
ric measurements of both specimens are presented in
table 1.

Fig. 1: Basking shark Cetorhinus maximus (Drawing by A,

De Maddalena).

SL 1: Marski pes orfak (Cetorhinus maximus} (Risha: A. De Maddalena).




ANNALES - Ser, hist. nat.

- 10 - 2000 - 2 (21)

Lavrenc UIPE| et al.s OTCURRENCE OF THE BASKING SHARK, CETORHINUS MAXIMUS (GUNNERUS, 175653, IN THE WATERS OFF PIRAM .

Tab. 1: Biometric measurements (in cm} of two juvenile
basking sharks caught in the Gulf of Trieste in May (1)
and july 2000 (2).
Tah. 1: Biometricne meritve (v cm) dveh ujetih mla-
dicev morskega psa orjaka v Trzaskem zalivu maja (1)
in julija 2000 (2).

Morphometric characteristics (tm) 1 2
1. Total fength 299 | 249
2. Fork length 254 | -
3. Precaudal length 236|195
4. First dorsal length 29 1 25
6. First dorsal anterior margio 32,58 26
5. First dorsal height 26 21
7. Second darsat length 9 9
8. Second dorsal anterior margin 11 10
9. Second dorsal height 10 7

10. Dorsal caudal margin 63 | 5%

11. Pectoral anterior margin A3 38

12, Peciotal posteriar margin 28 21

13. Pelvic anterior margin - 16

14, Pelvic length 23 20

15. Pelvic height 23 1 14

16. Anal anterior margin - 19

17, Anal tength - 3,5

18. Anal height - 6

L 21216

The size of the newbomn basking sharks is unknown
and the smallest recovered specimen measured 165 ¢m
(Compagne, 1984). By comparing our data with the data
of fzawa & Shibata {1993), the smaller specimen in our
study could be estimated as appraximately 6 months
old. Juveniles below 3 m were reported to be extremely
rare in the scientific literature fsensu Compagno, 1984),
At least six other juveniles (250, 265, 310, 320, 350 and
392 cm) have been previously reported according to the
up-to-date records of basking sharks in the Adriatic Sea
(Saldo & Jardas, 2000). One of these iuveniles, the 3.92
m specimen, was also caught in the small “passalera”
net used for flatfish about 400 metres off the coast of
Trieste (Bussani, 1974). Sims et al. {1997) reported that
basking sharks smaller than 3 m in size occurred in the
surnmer.  Bigger specimens were more freguent in
springtime in the waters off Plymouth, directly after the
increase of zoopfankton density in May.

According to Bussani's report (1986} on the lchfhyo—
fauna of the marine sanctuary Mitamare near Trieste,
these sharks are quite often caught in flatfish nets. it is
interesting that the gut dissection of a 6m long shark
caught in the sanctuary and referred to in his report fun-
fortunately no data regarding the year of the capture and
athers details of the shark were mentioned} proved that
the basking shark feeds on small clupeids (Sprattus
sprattus). in May 1991, Roberto Qdorico pers. comm.)
ohserved, at the very same locality off Miramare, a 6 m
fong basking shork feeding on a huge school of Atherina

SPp.

fig. 2: Morphomeliric measurements (sensu Compagno, 1984).
$1. 2: Morfometricne meritve (privzete po Compagno, 1984}
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Tab. 2: Some recent records of the basking shark in the Adriatic (Legend: GT - Gulf of Trieste, NA - Northern
Adriatic, MA - Middle Adriatic, SA - Southern Advriatic).

Tah. 2: Novejsi podatki o pojavijanju morskega psa criaka v Jadranskem morju (Legenda: GT - Trzaski zaliv, NA -
severni fadran, MA ~ srednji jadran, SA - juzni fadran).

Year Locus Area Length (cm) | Seurce

1968 Ston SA 250 Soldo & jardas (2000:
1974 Trieste GT 392 Bussani (1974)

1980 Molat MA 550 Milicic (1994)

1981 icici iNA 265 Soldo & lardas {2000)
1985 Opatija NA 647 Milicic (1924)

1991 ol tet] NA app.600 Kovaéic (1993}

1991 Miramare near Trieste CT app. 600 Perco {1993)

1994 Mola di Bari SA 430 Bello (19993

1995 island of Uglian MA 700 Duléi¢ {1297)

1997 Bitonto {Apulia) SA iuvenile Bello (1999)

19499 Qsobljava (Peliciac) SA 73z Soldo et al. (1999
2000 Pula NA 770 Duldic {(pers. comm.)
2000 Bitvenica MA 850 Duleic (pers. commm.)
2000 Piran & 299 Thiz report

2000 Piran GT 249 This report

¥ 2

Fig. 3: Juvenile basking shark caught on 229 May 2000  Fig. 4: Juvenile basking shark caught on 19 July 2000

in the waters aiff Piran (Photo: T. Makovec). in the waters off Piran (Photo: T. Makovec),
SI. 3: Mladic marskega psa orjaka, ujel 22. maja 2000 v Sk 4: Miadic morskega psa orjaka, ujet 19, julija 2600 v
vodah nedale¢ od Pirana (Foto: T. Makovec). vodah nedale¢ od Pirana (Foto: T. Makovec).
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To our opinion, 1he number of records would be
much higher if the information regarding sightings and
captures of basking sharks reached ichthyologists. Bello
(1999 reported about a butchered juvenile Basking
shark caught off the Apulian coast in the Southerr
Adriatic (Tab. 2).

in a4 comprehensive survey, Barrull & Mate (1999)
collected data on 165 basking sharks from documented
records in the scientific literalure covering the entire
Mediterranean. Analysing the collected data, the authors
reached the conclusion that basking sharks were more
frequently caught in May and fune. The two smallest
specimens, both caught off the western Halian coasts,
measured 156 om, whereas the farger Mediterranean
shatk caught measured 1306 cm (Barrull & Mate, 1999).
In order to establish the ratio of specimens lower than 3
m in size, we complemented these data with those of
Solda & Jardas (2000} and our records. From 149 re-
cords of the measured basking sharks (e.g. where data

30.0 -

200

1.0

No.of shark's records (%)

0.0 -

or: size exist) recorded from the Mediterranean in the
1795-2000 period, almost half of them (44.3%) are
smailer than 400 cm (Fig. 5} and almost a fifth of them
(18.8%) smaller than 300 em. On the basis of the high
number of juveniles lower than 300 cm recorded in
their study, Barrull & Mate {1999) helieve that there is a
possibility that the basking shark gives hirth in the
Mediterranean.
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n =149

size elasses {em)

Fig. 5: Size distributian of basking sharks recorded (n=149) in the Medilerranean from 1795 ta 2000, The buik of
the dafa was obtained from Barrull & Mate (1999), while data missing in their work were complemented with
thase according to Soldo & Jardas (2066) and our data.

SI. 5: Velikostna porazdelitey v obdobju 1795-2000 dokumentiranily osebkov marskega psa orjaka (n = 149), ujetih
ali opazenih v Sredozemskem maorju. Vecina podatkov izvira iz prispevka Barrull & Mate (1999), v tamkajsnjem
delu manfkajoce podatke pa sma povzeli po Soldo & fardas (2000) ter vkijucili se nase podatke.
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POJAVLANJE MORSKEGA PSA ORJAKA CETORHINUS MAXIMUS {GUNNERUS, 1765)
V VODAH NEDALEC OD PIRANA (TRZASKI ZALIV, SEVERNIJADRAN)

Lovrenc LIPE], Tihomir MAKOVEC & Martina ORLANDO
Morskz bioloska postaja, Nacionaini institut za biologijo, 5i-6330 Piran, Fornace 41

Valter ZIZA
Akvarij Piran, $5-6330 Piran

POVZETEK

Morski pes orjak (Cetorhinus maximus} je druga najvecja vesta morskega psa, ki lahko zraste tudi do 15 m. V letu
2000 sta se v vodah nedalec od Pirana v ribiske mireZe piranskih ribicev ujela dva mladica morskega psa orjaka. Prvi
je bil ulovijen 22 maja 2000 v posebno ribisko mreZo, prirejenc za lov majhnib morskih psav iz rodu Mustelus.
Meril je 299 cm in tehial okeli 120 kg. Drugi, ki so ga ujeli 19. julija 2000 v mreZo za bokoplavutarice, pa je meril
249 ¢cm in tehtal okoli 70 kg. Pedatki o tej visti morskega psa so v jadranskem motju redki, saj je bilo doslej
zabelezenih le kakib 30 primerov pojavijanja, za slovenski del Jadrana pa je to sploh prvi zapis o pojavijanju te

vrste.

V Sredozemskem morju je bilo doslej evidentiranih 188 podatkov o morskem psu orjaku, od katerih je kar
44, 3% manjsih od 4 metrov, toref miadicev. Velika vecina teh psov je bila ujetih v maju in juniju.
Glede na to, da gre za vrsto, ki je v siovenskem in tudi sredozemskem merilu zavarovana, je dejstvo, da sta oba

primerka koncala v ribarnici, vredno vsega obZalovanga.

Kljucne besede: Cetorhinus maximus, morski pes orjak, pojavijanie, severni jadran
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CALCAREOUS STRUCTURES BUILT BY THE CORALLINE ALGA
PNEOQPHYLLUM CONFERVICOLA (KUTZING) CHAMBERLAIN
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IN THE GULF OF OMAN

Joze STIRN
51-6230 Portaraz, Fizine 8

Guido BRESSAN, Lia Angela GHIRARDELL! & Lorenza BABBINI
Dipartimenio di Biologia dell*Universita degl studi di Trieste, IT-34127 Trieste, Via L. Giorgiesi 10
e-mait: ghirardi@umv.trieste. it

ABSTRACT

A peculiar marine ecosystem has been discovered in a karst cave system, popularly named the Tiwi Sinkhole,
which is focated in the south-western coastal zane of the Gulf of Oman, Indian Ocean. This small, isolated
acosystem comprises a very unusuaf benthic community occupying the sinkhole's sunlit walls. Its components occur
in the form of calcareous fayers enveloping the primary bedrock and sometimes forming bulk concretions produced
apparently only by one prolific papuiation of a crustose coralline species. The resufts of microscopical analyses and
ather taxonorical examinations of numerous typical specimens demonstrate that afl the struciures are produced just
by one species, identified as Pneophylium confervicola (Kutzing) Chamberiain.

Key words: bioconstruction, corailine alga, Pneophyllum confervicola, marine cave

STRUTTURE CALCAREE COSTRUITE DALUALGA CORALLINA PNEOPHYLLUM
CONFERVICOLA (KUTZING) CHAMBERLAIN {(CORALLINALES, RHODOPHYTA) IN UNA
GROTTA MARINA NEL GOLFC DI OMAN

SINTES?

Un peculiare ecosistema maring é stato rinvenuto in un sistemna di grotle carsiche, popolarmente chiamato Tiwi
Sinkhole, localizzato sufla costa sud-occidentale del Goffo di Oman, nell'Qceano Indiano. Questo piccolo, eco-
sistemna isolate, comprende un'inusuale comunitd bentonica che occupa le pareti soleggiate della cavitd. Le sue
componentt si presentanc in forma di strati calcarei ricoprent §f substrato di base e, a volte, in lorma di grandi
concrezioni, prodotie apparentemente da da una popolazione di un‘unica specie coraflina crostosa, profifica. |
risuftati defle analisi microscopiche e di altre indagini tassonomiche di numerosi esemplari tipici dimostrana che
ttte e strutture vengono prodatie ds una sola specie, identificata come Pneophyllum confervicola (Kiitzing)
Chamberfain,

Parole chiave: biocostruzione, alga corallina, Pnegphyflum confervicola, grotta marina
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INTRODUCTION

Oceurring throughout the waorld's oceans in photic
benthic zones of hard bottoms, and often on detrited soft
bottoms as well, the many penera and species of the
Coraliinales are important builders of several types of
calcareous concretions and  structures. Apant from
ublquitous encrustations enveloping primary rock-sub-
strata, detrited rubble and fiving sessile organisms
{epiphytes), there are quite massive and extensive cal-
careous structures that many crustose corallines are able
to produce. For many coastal ecosystems these structures
are of great importance, particufarty in the tropical areas.
For exarnple, crustose species, belonging maindy to the
genera Porolithon, Lithophyilum and Neogoniolithon,
are, in addition to stony corals, the second most impor-
tant framework builders, framework cementers and in-
filled elements of all coral reefs to which they contribute
up 1o 35% of carbonate material (Adey, 1998). in tem-
perate and subtropical environments, however, some
crustose species huilt extensive framework structures,
which are airost entirely composed of coralline material

TIWI SINKHOLE

PLAN
a A Marine Cave
! in
Oman

10}
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such as the reef-like formations found in the Mediterra-
nean Sez and the adjacent NI Atlantic: upper-littoral
“trottoirs" of Tenarea tortuasa (Esper) Lemoine and deep-
fittoral coralligenous platforms built by a number of spe-
cies belonging to the genera Mesophyflum, Lithophyl-
tum, Lithothamaium ete, iMargalel, 1985),

ft is the deep-littoral platform that is remarkably
similar, by its structure, to the one cvolved in a peculiar
marine ecosystern discovered in a karst cave system,
popularly named the Tiwt Sinkhole, located in the
south-western coastal zone of the Guif of Oman (Indian
Ocean).

This small, isclated ecosystemt whose habitats are
briefly described helow, also comprises a very unusual
benthic community, which occupies the sinkhole's
sunhit walls. All its macra-components, ie. few non-
crustose algae and faunal species, are mainly attached
to the secondary hard substrata that occur in the form of
calcareous layers enveloping the primary bedrock or
forming bulky concretions, produced apparently only by
one profific population of the crustose coralline species
this paper is dealing with.

-

INDIAN
OLEAN

ELEVATION a-a

Land surface

7oL

Fig. 1: Diagrammatic topography of the Tiwi Sinkhole cave-system (based on the survey by R. Hill and the Oman
Cave Divers; Anon,, 1995), also showing characteristic water masses (Stirn, 1996), of which only the "lake's”
brackish and oxic layer (F) supporis macroalgae and benthic macrofauna, whereas the deep, anoxic and H,S-
bearing layers (S, N and D) are inhabited only by suspended sulphur bacteria (5) and peculiar bacterial
macroaggregates (B). Marked with L is the dry land of the rockpile evolved when the roof of the cave have
collapsed, P indicates pyrite sediments and X a possible connection to the sea. See also table 1.

$i. 1: Shematicna topografija jamskega sistema ponorfa Tiwi (izdelana na osnovi raziskav R. Hilla in omanskih
potapljacev; Anon., 1995), ki ponazarja tudi znacilne vode mase (Stirn, 1996), med katerimi le ‘jezerska" brakiéna
in oksi¢pa plast (F) zagotavija razmere za rast makroalg in bentoske makrofavne, medtem ko glohoke, anoksicne
plasti in plasti s H3S (S, N in D) naseljujejo le suspendirane zveplene bakterije (S) in nenavadni bakterijski
makroagregati (B). Crka I nznacuje del kopnega (gmoto skal), nastalega po zrusitvi stropa jame, P piritne
sedimente, X pa moZno povezave x morjem. Glej tudi tabelo 1.
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Habitat and Community Description

The Tiwi Sinkhole and the large cave system beneath
developed in tertiary limestones, along the fissure in a
Pleistocene marine terrace, which is now some 20-25 m
above the sea level. The sinkhole is the anly known en-
trance into the cave, and is located infand, nearly 20¢ m
from the sea shore of the south-western Gulf of Oman
between Muscat and the vitlage of Tiwi, its geographical
position being roughly 23°01' N and 59°06' E. This ver-
tical (15-25 m deep) and to the surface open shaft is
actually the upper part of a large and at least 64 m deep
cave whose roof apparently collapsed (Figs. 1, 2). Con-
sequently, almost half of the sinkhole's battom surface is
dry land (2 rockpile of rubble and boulders), whereas the
rest is nccupied by the lake" (Figs. 1, 2). This 4-7 m deep
water body is actually the surface layer of a large water
mass that occupies the main, completely submerged
cave below, which abviously has a hydraulic connection
with the sea (Fig. 1), for the "lake" shows clear, but for
some 90% reduced, tidal oscillations (Tab. 1)

Unlike the deep water mass, which is constantly an-
oxic and whose salinity and temperature values arg in-
variably high (~35 psu; >29°C), the "lake"” water is mod-
grately brackish and shows rather important seasonal
variations of salinity and temperature values {ranges of
19-25 psu and 22-33°C, respectively with fower values
during winter conditions) and is as a rule quite well
oxygenated. Therefore, receiving enough solar light for
at least sciaphitic algae to grow on its walls, this unusual
hahitat provides quite specific conditions for the flour-
ishing productivity of the above mentioned carallines
{Fig. 33, and the rest of a relatively rich benthic com-
munity {Fig. 4) composed mainly of the following mac-
rocomponents:

Fig. 2: The Sinkhole photographed from its upper edge
showing the "lake" surface and the rockpile of the col-
lapsed roof of the cave. Nole at the left horizon, the
adjacenl coastal sea. (Pholo: J. Stirn)

8l 2: Ponor Tiwi, fotografiran z njegovega gornjega
roba, z 'jerersko" povriine in gmoto skal zrusenega
jamskega stropa. Na fevem horizontu je lepo videti
dotikajoce se obalno movje. (Foto: J. Stirn)

Tab. 1: Physical and chemical characteristics of habitats in the studied area.

psu = practical salinity unit = apgrox. ppt; VIS = horizontal UV visibility as estimated by divers; euphotic = for
plant growth adequately fluminated habitat; hypoxic = low oxygen enviromment, arbitrarity <1ml Oy {7; HyS =
toxic hydrogen sulphide (rotten-egg-gas); sulphuretum = aquatic community dominated by sulphur bacteria. See
figure 1 for explanation.

Tab. i: Fizikalne in kemicne znacilnosti habitatov raziskovanega obmocdja.

psu = praktitna enota slanosti = pribl, ppt; VIS = horizontalna UV vidljivest po oceni potapljacey; eviolicen = za
rast rastlin zadovoljive osvetljen habitat; hipoksicen = gkolfe z majhno keli¢ino kisika, in sicer <¥tml Oz F1; H3S =
strupen vodikov sulfid (plin gnilik jajc); sulfuretum = vodna zdruzba s previadujocimi zveplenimi hakterijami. Glej
sliko 1 za pojasnilo.

EUPHOTIC/F SULPHURETUM/S DEPTH/N+D
PARAMETERS Depth: 0-7 m Depth: 7-17 m N:1824 m D 2 25 m
TEMP (°() 22-33 28-31 29-3(
SAL {psu) 19-25 30-31 34-35
OXYCGEN (mli-0) 3-6 N0 0.1-1.5
H»S tmg i1 0 ~ 180 0
NITRATE-N {(mmoi 1) (.1-17 0.10.4 0.1-0.5
PHOSPHATE-P (mmol 17} 0.02-0.30 0.10-1.50 0.30-0.60
VIS (m) 1-25 <1 =25
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Fig. 3: Crustose envelopes and massive calcareous
stractures built by the coralline Pneophyllum confervi-
cola on the hard bottom of the Sinkhole "lake”, here in
the dept of 2 m. (UV macrophotograph; by 1. Stirn).

S§1. 3: Skorjasti ovoji in masivne apnencaste strukture, ki
jih na trdem dnu - tu v globini 2 m - gradijo koralinske
alge Pneophylium confervicofa. (UV makrofotografija;
J. Stirn)

- non~Crustose  macroalgae:  Gelidielfa  rigidiscula
(Feldmann} Fefdmann & Hamel, Valoma aegagropiffa C.
Agardh, Rhizoclonium riparium  (Roth) Kitzing  ex
Harvey and Cladophora sp. (Sara & Bavestrello, 1995;
Stirn, 1996)

- sessile filter - feeders: sponges Haliclona and
Suberites spp. and Tethya omanensis Sari & Bavestrello
n.sp. (Sara & Bavestrello, 1995), tubeworm {eodora
kaightjonesi and the ascidian Polycarpa colleti;

- grazing snails Pirenella doriae Hormung & Mermod
and Planaxis sulcatus Born, and omnivorous euryhaline
fish Aghanius dispar Rueppel (Stirn, 1995, 1996},

MATERIAL AND METHODS

Samples of coralline material needed for this study
were collecied during 19951997 from the walls of the
Sinkhole, manually at the surface and by divers at
deeper positions down to the depth of 3 m. Some sam-
ples were preserved in 2% formaldehyde seawater and
other ones as dry samples. Tor the taxonomic purposes
these were morphologically examined in the outer lay-
ers as well as deep inside of concretions. Specimens for
light microscopy were decalcified in Tellyesniczky so-
fution {acetic acid 5 ml, potassium dichromate 3 g to
100 mi with distilled water} and sectioned by means of
microtame, whereas the preparations for SEM were fixed
in 4% glutaraldehyde in 0.6 M phosphate buffer, dehy-
drated in a graded ethanof serjes, critical point dried and
gold-coated. Leica Stereoscan 4300 was used for SEM
examination, Taxonoemic identifications were based

o

Fig. 4: Benthic communily in the Sinkhole "fake” com-
posed here of the bushy red alga Gelidiella rigidiscula,
purple and yellow sponges Haliclona and (Clathrina spp.
and the orange ascidian Polycarpa colleti. (UV macro-
photograph, approx. surface 1 dm?; by J. $tirn)

SI 4; Bentoska zdruzba v ponornem "jezeru" ki se fu
sestoji iz kosatih rdecih alg Gelidiella rigidiscuta, vi-
jolicastih in rumenih spuzv Haliclona and Clathrina
spp. in oraninih kozolnjakoy Polycarpa colleti. (UV
makrofotografifa, povrsina okoli 1 dm?; J. Stirn)

upon the following sources: Chamberlain, 1994; tamel
& Lemwine, 1952; Silva et af, 1996 and Suneson, 1943
for coralline algae; Gallardo et al,, 1993; Giaccone et
al., 1994; Sara & Bavestrello, 1995 and Stirn, 1996 for
non-coralline algae and animals,

RESULTS

Diving ohservations, supplemented by underwater
photography and macroscopic examinations of numer-
ous samples, revealed that crusiose corallines cover the
entire surface of the upper hard bottom zone of the
Sinkhole from the wates surface down 1o the depth of
about 3 m. On the north-western walls, which are rela-
tively well tlluminated, the corallines produce rather
simple but quite thick crusts (4-26 mm), whereas in the
shade of deeper sifes (2-3 m} they build massive, up to
34 cm thick concretions that occur as two typical varie-
ties: one js bright purple, compact and built in a form
similar to the flowstene (Fig. 5), while the other one has
a dark red-brown colour, and a porous, travertine-like
structure (Fig. 6). This is clearly the result of corallines
enveloping and cementing the subfossit and recent ag-
gregates composed of calcareous tubes of the polychaet
waorm feodors knightjonesi, which are attached directly
to the primary rock substrate.

Orne of these constructions is iHustrated on figures 5
and 6. The outer part, faced towards the outside (Fig. 3),
shows a compact pink form, while the inner part (Fig. 6},
which envelops the aggregates where it is attached, is
poraus, vermiculate and dark, quite black.

]
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Figs. 5, 6: Macrophotography of the compact (Fig. 5}
and the porous (Fig. 6) part of the bioconstruction. Bar
7 an.

Typically, this encrusting species is forming, in the
Sinkhole and elsewhere, small thalli with creeping fila-
ments, which vary from partiaily (Fig. 7} to entirely un-
consolidated forms (Fig. 8). Generally, the thalli are
compased of rather small cells (10-16 ym x 20 pm)
whaose shape, observed in surface view, i squarish and
isodiametric (Fig. 8}, among them intercalary trichocytes
are rare {Fig. 9. There are also epithallial cefls for which
SEM observations show pits and actual holes where the
calcified walls seem to be much thinner (Fig. 8). In sec-
tion the thaili appear monaestromatic and unistratified,
except in places were the epithallial cells are visible.

The conceptacies abserved hy SEM (Fig. 10} in sur-
face view are clearly uniporate, hemispheric and meas-
ure 90 um x 60-70 pm, whereas the light microscopy
showed that they are tetra/bisporangial,

Based upon the zbove-mentioned mosphological
variabifity, there were the foifowing two taxonomic
formas previously recognised for this species as §. &ypica
and . facunosa, tformer 1 minutula; Chamberiain,
1983). The f. typica is a compact forn: with consalidated
filaments (Figs. 8, 1), while the f. facunosa often shows
a partially unconsolidated thallus (Fig. 7). The very sur-

SI. 5, 6: Makrofotografija kompaktnega (S1. 5) in poroz-
nega (Sl 6) defa biokonstrukcije. Merilo T cm.

face of the Sinkbole's specimens is almaost always domi-
nated by the I, tywpica.

DISCUSSION

The resuits of nucroscopical analyses (the germina-
tion disc with & central cells, intercalasy trichocytes,
uniperate conceplacles) and other taxonomical exami-
nations of numerous typical specimens demonstrate 2
rather surprising fact that, despite such a great variahi-
fity, all above structures are produced just by one
species only, identified as Pneophyllum confervicols
{Kiitzing} Chamberlain (Chamberlain, 1933},

The coralline £, confarvicola is obviously a very tol-
erant, euryoecic species, which has a wide geographic
distribution from the bhoreal Atlantic Ocean to the
Mediterranean Sea, in the Pacific and the Indian Ocean.

However, in all other records it s reported only as
an epiphyte growing on a wide range of macroaigal
species {livine & Chamberlain, 1994},

The only known exception is the Sinkhole's popufa-
tion whose generations overgrow on previously depas-
ited layers of the same algae, which causes the forma-
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Fig. 7: Detail of the bioconstruction with thalli charac~
terised by creeping filaments. Bar 100 pm.

Si. 7: Detajl bickonstrukcije s steljkami, ki jih ozna-
Cujejo plazeca se viakna. Merilo 100 pm.

Fig. 9: Detail of the thallus showing an intercalary
trichocyte and the monostromatic structure. Bar 10
pm.

SI. 9: Detajl steljke z vrinjenim trihociiom In monos-
tromaticno strukturo. Merilo 70 ym.

Fig. 8: Young thalfus of P. confervicola fn which the
epithailial cells are clearly visible, Bar 2¢ pm.

SI. 8: Miada steljka koralinske alge . confervicola z
fepo vidnimi epitalialnimi celicami. Merilo 20 gam.

tion of massive calcareous structures described above
{Figs. 5, 6). From a biological point of view, it seems in-
deed that it is the overgrowing capacity (Figs. 7, 11} of
the thalli of this spectes on itself that generate the bio-
constructions.

The dominance and the richness of P confervicola
i these bioconstructions, probably due to a consider-
able viability of the species, seems to fully accord with
what occurs for at least another species of this genus:
Prieophyllum comicurm {Dawson) Keats, Chamberlain &
Baha, the only non-geniculate coralline that has been
observed o regularly and commonly overgrow and kill
corals, especially taxa with smali polyps and relatively
smooth colonies {Keats ef al,, 1997).

Also in the case of the bioconcretion of Tiwi, the
construction examined seers to have been produced by
the overgrowing of a multitucle of thatli present under
the form of extremely small scales (Figs. 7, 11},

This leads us to believe that the above forms are
more likely the ecotypes evolved through a morphic

224
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Fig. 10: Uniporate conceptacle. Bar 20 pm.
§l. 10: Enagorni konceptakel. Merilo 28 pm.

process adaptation to small-scale differences in the
ranges of environmental factors, among which the illu-
minatior intensily probably are the most crucial. More-
over, the tolal absence of any type of disturbance in
such a particular biotope tlack of wind, current and lim-
ited tide range} seems to have contributed to the build-
ing of these formations. The adaptation ability of this
euryoecic species seerms justified by the refative struc-
tural simplicity of its thalfus.

Fig. 11: Overgrowing thalli of P. confervicola. Bar 100
pm. .
SL 11: Razraicajole se steljke koralinske alge F. con-
fervicola. Merilo 106 pm.
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APNENCASTE STRUKTURE, Kt JIH GRADHO KORALINSKE ALGF PNEOPHYLLUM
CONFERVICOLA (KUTZING) CHAMBERLAIN (CORALLINALES, RHODOPHYTA} V ENI
{IZMED MORSKIH JAM V OMANSKEM ZALIVLI

Joze STIRN
S1-6230 Portarod, Fizing 8

Guido BRESSAN, Lia Angela GHIRARDELLY & Lorenza BABBINI
Oddelek za biclegije, Univerza v Trstu, [T-34127 Trst, Via L. Giorgieri 10
e-mail: ghirardlgiuniv.trieste it

POVZETEK

V jugozahodnem cbalnem pasu Omanskega zaliva v Indijskem oceanu je bif v nekem kiaskem jamskem
sistemu, ki 1o domading pravijo ponor {(Tiwil, odksit prav poseben marski ekosistern. Ta mali, izolirani ekosistem
zajema zelo nenavadne bentosko edruzbo, ki Zivi na ponorjevih stenah, obsijanih s soncem. Njegove komponente
se pojavifajo v obliki apnencastih plasti, ki obdajajo maticni substrat ter tu in tam oblikujejo zrastke, ki jih ocitno
gradi zelo plodna populacija skorjaste koralinske viste. Rezultati mikroskopskiti analiz in drugih taksonomskih
raziskay Stevilnih zna&ilnih osebkov s0 pokazali, da vse strukture gradi ena sama vrsia, identificirana kot

Pneophylum confervicola (Kiitzing) Chamberiain.

Kljuéne besede: hickonstrukcija, koralinske alge, Pneophviium confervicola, morska tama
} | £ |
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[ SALICTE 1L LORO RUOLO NELLA BIOLOGIA APPLICATA
ALLA TUTELA DELL'AMBIENTE

Fabrizio MARTINI & Marina PERTOT
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SINTESI

Vengona trattati alcuns aspetli legati alla sistematica, alla biologia, all'ecologia e alla fitosociologia del genere
Salix nel Friuli-Veneczia Giulia e nell'istria. Vienc discusso inaltre Putilizzo dei salici nelle tecniche di conservazione
ambientale, con particolare riferimento alfa ventina di specie presenti nella flora spontanea dei territari considerati,

Parole chiave: Safix .., biologia applicata, Friuli-Venezia Giulia e istria

WILLOWS AND THEIR BIOLOGICAL ROLE IN THE ENVIRONMENTAL PROTECTION
ABSTRACT

Some aspects refated to the taxonomy, biology, ecology and phviosociology of the genus Salix in the friuli-
Venezia Giulia region and Istra are discussed, as well as the emplovment of spontaneaus species in the environ-
mental conservation.

Key words: Salix L., applied biclogy, environmental canservation, Friuli-Venezia Giulia and Istra

INTRODUZIONE sottospecie e varietd. Le entita specifiche sono state

valutate in circa 300 secondo Martini & Paiero (1988,

I salici, nonostante |a ricchezza di specie, la rusticith 300 secondo [a pid recente manografia di Horandl

¢ la generale diffusione in molti habitat naturali, sono da (1992); di queste una guarantina sono presenti in ttalia e
poco entrali a pieno titolo fra gil elementi fegnosi uti-  una ventina nel Friuli-Venezia Giulia.

tizzati in vari aspetti della tutela del passaggio e dagli A documentare |'inleresse che per diversi motivi,

interventi d ripristino ambientale. non ultimo quello applicativo, & venuto accentrandosi

I genere Salix, che con il genere Populus rappre-  su questo genere, sono apparse negli tltimi anni nume-

senta iy Europa la famiglia delle Saficaceze, viene a rose monografie che hanno traitato i diversi aspetti,

baon diritto considerato come uno dei pill importanti  sistematici, biogeagrafici e fitosociclogici connessi a

della flora del Vecchio Continente, preseniando  queste genere. Ricordiamo brevemente, in ordine cro-

un'ampia distribuzione geografica centrata sufl'emisfero  nologico i contributi principali, iniziando da quello di

horeale, con una ricchissima differenziazione in specie,  Rechinger (1964) che curd la trattazione del gencre

T~
o
)




ANNALES - Ser. hist. nat. - 10 - 2000 - 2 (21)

Fabsizio MARTINI & Marina PERTOT: I SALICH E it LORO RUGLC NELLA BIOLOGIA APPLICATA ALLA TUTELA DELLAMBIENTE, 227-232

Salix per I'imporante cpera edita da Tutin et al. sulla
flora d'Europa, mentre P'assetto distributivo apparve una
dozzina d'anni dopo in Jalas & Suominen (1276). Nella
seconda edizione di Flora Europaea la trattazione di
Rechinger {1964) & stata rivista ed aggiornata da
Akeroyd (Rechinger, 1993).

Sempre su scala europea emergono ancora { favori di
Chmelar & Meusel (1979), che godette di vasta noto-
rieta, e quello di Neumann (1981) sui salici dell'Europa
centrale, dove PAutore introduce vna serie di criteri
innovativi nello studio e nell'identificazione di queste
piante, utilizzando chiavi analitiche politetiche, risuitato
di meticolose indagini morfologiche sfociate in descri-
zioni approfondite sulla variabitita delle specie salicine.
A seguito di queste indagini, egli giunse a confutare la
radicata convinzione che {ibridazione fosse la princi-
pale difficolta neli'identificazione dei salici.

A queste trattazioni di respiro europeo se ne deb-
bono aggiungere alre a valenza nazionale, fra le quali
la revisione di Skvortsov {1968) dedicata ai salici della
ex URSS e i lavori di Lautenschlager (1983) per la Sviz-
zera, Metkle (1984) per la Gran Bretagna e Irlanda, Pig-
natti (1982) e Martini & Paiero (1988} per I'kalia, Ho-
randl (1992) per 'Austria e Wraber (1999) per la Slo-
vema. Per quanto riguarda le problematiche connesse
ali'applicazione pratica dei salici ricordiamo i manuali
di Schiechtl {1992) e Paiero et al. (1996).

Nel frattempo anche la situazione relativa atle specie
naliane & mutata, sia per Pavvenuta descrizione di
alcune specie nuove come $. brutia Brullo o S, arrigonii
Brullo, sia per le precisazioni di carattere distributivo
che si sono venute accumolando negli ultimi anni. Una
visione pit precisa defl'assetto attuale de! genere Salix
in italia & stata elaborata da Martini & Paiero per la
seconda edizione della Flora d'ltalia di Pignalti (in
pubbl.). Per la nomenclatura <i si rifa a Martini & Paiero
{1988).

BIOLOGIA
Morfologia

il genere Salix comprende alber, arbusti ¢ suffrutici
dioici, caratterizzati sul piano maosfologico da foglie
ellittiche o lanceclate (talora arrotondate) spesso stipo-
fate; da fiori diclini runiti in amenti per o pit eretti,
privi di un vero perianzio petaloides e con il calice
trasformato in una o due ghiandole nettarifere; essi sono
provvisti di un numero di stami ridotto (generalmente
due), con i filamenti vivacemente colorati che eser-
citano, insieme al secreto ghiandolare, funzione attrat-
tiva (vessiilare) nei confronti degli insetti pronubi.

Sotto # profilo eco-fisionomico, si possone distin-
guese, secondo l'impostazione di Neumann (1981) tre
tipologie: un primo tipo & rappresentato da specie ter-
mofile a portamento arboreo, probabilmente di origine

28

tropicale a gemme appuntite, foglie lanceolate, amenti
conici laterali ai rami (8. alba, S. fragitis, S. pentandra);
il secondo tipo, microtermo, diffuso nelle aree fredde
{artico-alpino), raggruppa arbusti nani, striscianti, a
gemme ottuse, foglie tronche, pil larghe verso ['apice,
infiorescenze terminali ai rami con amenti cilindrici o
globosi (S. retusa, S. reticulata, 5. herbacea). Fra questi
due tipi si inserisce un terzo gruppo, mesofilo, con
caratieristiche intermedie, dato da arbusti come S. tri-
andra, S. cinerea, 5. viminalis, 5. nigricans, §. hastata,
ecc.

Altre caratteristiche interessanti sono rappresentate
dalle gemme svernanti protette da una sofa sguama
(perula) e dal frutto {cassula), contenente piccolissimi
semi {in numero di 8-10 per cassula) circondati da un
ciuffo di peli inseriti su di un collare posto alla base del
seme stesso con compiti di dispersione ad opera del
vento (specie anemocore),

il periodo di fioritura & normalmente assai precoce e
precede spesso la schiusa delle foglie, in modo da
evidenziare il pio possibile la presenza degli aments,
che negli esemplari maschili sono resi ancor pil vistosi
dalla colorazione vivace (gialla, rossa) dei filamenti
staminali.

Gruppi critici

Sia la complessita sistematica, sia la presenza di
thridi, rendono la determinazione difficoltosa. Tale situa-
zione & particolarmente complicata in alcuni gruppi
critici che fanno capo agli aggregati di 5. phylicifolia, 5.
retusa, S, nigricans, S. caprea.

Si tratta di gruppi di specie affini, la cui distinzione &
affidata a sottili, ancorche affidabili caratteri discri-
minanti, la cui valutazione pero risulta sovente diffictle
anche per lo specialista.

In queste circostanze, notizie complementari utili al
riconoscimento possono venire da osservazioni sulf'eco-
logia della specie. Ad esempio nel complesse ciclo di S,
caprea, cosi ricco di forme, in particolare sul versante
meridionale delle Alpi, si assiste a una precisa diffe-
renziazione ecologica. S. caprea risulta un salice spic-
catamente eliofilo e xercfilo, occupando sucli non
necessariamente umidi in stazioni aperte e soleggiate,
cost da staccarsi nettamente, sul piano ecologico, sia da
S. appendiculata (alpico, semisciafilo, tipico di stazioni
forestali montane), sia da S, cinerea (submontano ed
eliofilo, legato ad habitat palustri o rivieraschi). Diversa
ecologia presentano ancora, alllinterne dello stesso
gruppo 5. aurita, continentale, ossifilo e igrofilo, assente
in Halia, e S. laggeri, alpice, subalpino, pit eliofilo di S.
appendiculata, pit igrofilo di S, caprea.

Questo naturalmente & solo un esempio di come
l'attenta valutazione dell’ecofogia di una specie possa
fornire un valido supporto alla sua corretta identifi-
cazione anche a scopo applicativo.
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lbridi

In passato Pelevata variabilitad di taluni salici veniva
interpretata nelfl'ottica di processi ibridativi, che se-
condo alcuni autori potevano coinvolgere fino a un
guarto delle popolazioni naturali. Studi pid recenti
hanno dimostrato che i fenomeni ibridativi hanno un
peso decisamente inferiore € atiualmente si crede non
raggiungano it 5% del totale, in sirtonia con analoghe
situazioni nell'ambito di altri generi complessi (Thymus,
Rosa, ecc.),

Spesso 'attribuzione a un ibrido rappresenta una
soluzione dettata da scarsa conoscenza deila variabilita
specifica, specie dove questa @ influenzata daila com-
parsa di ecotipi. | salici, pur possedendo un'elevata
capacity ad ibridarsi anche a livelio di entitd siste-
maticamente assai distanti, formano ibridi solo in cir-
costanze speciiiche, influenzate per lo pit da con-
diziont ambientali instahili, come possono verificarsi in
aree moreniche d‘alta gquota, vvvera in situazioni di
degrado antropica {cave, scarpate).

Ottre agli ihridi naturali vi sono quelli creati dal-
l'tomo a scopo economico (produzione legnosa o di
altri assortimenti speciali, come piante ornamentali ¢ da
vimini), Tali ibridi possono essere polispecifici e in tal
caso {'identificazione di soggetti inselvatichiti pud pre-
sentare difficolta talora insormontabili.

Riconoscimento

I} riconoscimento delie specie salicine dipende in
primo luogo dali'analisi di alcuni caratteri fondamentali
sui quali va dunque focalizzata l'attenzione dell'os-
servatore. Per giungere a una determinazione sufficien-
temente certa si consiglia di esaminare materiale fresco,
raccolto con cura, provvisto di infiorescenze di entrambi
i sessi e i rami a foglie completamente sviluppate,
evitando la raccolta di pofloni nei quali le foglie
risuftano di norma molto diverse da quelle dei rami. Per
le specie a fioritura precoce & consigliabile marcare
I'individuo per tornare in un secondo tempo a prelevare
i rami a fogltiazione completata.

Caratler! indispensahilt alla determinazione risultano
la colorazione della brattea ascellante il fiore, che pud
essere concolore o bicolore (chiara alla base e pid
scura, rossastra o brunastra, all'apice); i numero dei
nettarii alla base della brattea; il numero degli stami ed
eventualmente il loro concrescimento; la forma e l'in-
dumenta delf'ovario, che pud essere peduncolato o ses-
sile, la lunghezza dello stilo e ia posizione degli stimmi.
Va tenuto presente che durante la maturazione V'ovario
pud perdere in parte o tofalmente la pelosita, cosicche
la cassula diviene glabrescente. Forma, dentatura del
margine, cerositd, colorazione dei lembi, prominenza
delle nervature, pelosity, presenza e forma delle stipole,
costituiscono  aftrettanti caratleri discriminanti  situati

nelle foglie. Anche in queste caso va tenuto conto che
la lore incidenza pud variare anche notevolmente
durante le fasi dello sviluppo fogliare, sicché non & raro
il caso di foglie villose allo stato giovanile che si
presentano perfettamente glabre da adulte (S. glabra), Lo
annerimento della foglie conseguente all'esiccazione
costituisce un wutife informazione nel caso di specie
appartenenti al ciclo di S. nigricans.

In certi gruppi (S. nigricans, S. caprea) € necessario
scortecciare un rametto di 2-4 anni per cogliere la
eventuale presenza di salienze nel legno, salienze che si
manifestano come creste longitudinali lunghe fino a
qualche centimetro e la cui presenza e sviluppo costi-
tuiscono ulteriore carattere differenziale. Ad esempio in
S. caprea, S. appendiculata ¢ S. laggeri le salienze sono
assenti Ovwero si presentano rare e indistinte, lunghe al
massime 5 mm; in S. cinerea, 5. atrocinerea, S. aurila,
ecc. le salienze sono bene sviluppate, numerose e af-
filate, lunghe fino a 3 cm. '

ECOLOGIA E COROLOGIA

in un precedente paragraio abbiamo anticipato come
[osservazione deil'ecologia possa fornire notizie utili al
riconoscimento delle specie salicine in rapporto ad
alcuni gruppi critici. Tale concetto & naturalmente
estendibite afl'intero genere e non & raro il caso che il
riconoscimento di un salice avvenga, prima ancora che
sulfa base dei caratteri diacritici, sulla valutazione
dell'habitat della specie.

Non sara percio inutife dare uno sguardo d'insieme
sufle tendenze ecologiche che caratterizzano i salici, in
particalare quelii che vivono nel Friuli-Venezia Giulia e
net territori contermini dell'lstria slovena, sebbene vada
precisato che il riconoscimento dell*habitat & reso a
volte difficile dai rimaneggiamenti operati dall'uoma.

Per guante concerne lillustrazione degli aspetti
distributivi ¢i rifaremo a Paiero (1978) e Poldini (1991)
per il Friuli-Venezia Giulia e a2 Mayer (1952} e Wraber
{1999) per fa Slovenia. Nell'esposizione sepuiremo o
ordine alfabetico.

Salix alba |.. & elemento paleotemperato, presente
sia in Friuli che neli'lstria ma limitata ai fondivatle nelle
aree montane. Delle due sottospecie, la subsp. alba
presemta diffusione naturale, mentre ta subsp. viteflina &
coltivata per la produzione di venchi e presenta quindi
distribuzione sinantropica.

S. alpina Scop. & un salice nano diffuso in tutto
'arco delle Alpi Friulane con esclusione dei gruppi
prealpini periferici su suoli calcareo-dolomitici fra 1200
e 2500 m. i rinviene su rupi, depositi morenici, praterie
5a8505€.

S. appendiculata L. Largamente presente in tutto il
comprensorio montano dai fondivalle fino agli arbusteti
alpini, con gravitazione net piano def faggio. Per feno-
meni di dealpinismo giunge in prossimita del mare alla
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foce del Tagliamento e dell’lsenzo. Ef specie da pro-
porre, unitamente ad altri salici arbustivi per interventi
di ripristino ambientale nelle fasce montana-subalpina.

S. caprea L. presenta distribuzione paragonabile a
guella di 5. alba e, termofilo come questi, nell'area
montana popola prevalentemente | fondivalle. £ forse il
salice a carattere maggiormente sinantropico, coloniz-
zando anche aree di discarica, cave abbandonate, ter-
seni scoperti, scarpate. Queste particolaritad lo rendono
elemento utile negli interventi di consolidamento o di
rinverdimento di versanti instabili nelle fasce collinare-
montana.

5. cinerea L. predilige te aree umide della pianura e,
con risalite fungo i fondivalle pitt ampi fino al Fornese €
al Tarvisiano, Hl portamento vigeroso e la capacita pol-
lonifera lo proporgono per interventi nefle aree umide e
fungo [ corsi d'acqua planiziati.

S. daphnoides Vill. & un arbusio di greto, si ac-
compagna pill spesso con S, eleagnos. Vegeta dunque
lungo gli alvei maggion, tuttavia non si pud definire
frequente. La sua identificazione non presenta difficolta
grazie aila caratteristica pruinosita dei rami giovani.

S. eleagnos Scop. ¢ invece ubiquitario, sebbene le
sue spiccate esigenze di specie glareicola lo rendano in
alcune aree della bassa pianura tutt'altro che frequente.
La sua capacita di colonizzare superfici scoperte ne fa
una delle specie maggiormente indicate per interventi di
ripristino su suoli denudati.

S. fragilis L. & un elemento eurvsibirico che in Friuli
& attestato in tempi recenti solo per Fusine in Val-
romana. ) suo indigenato rimane dubbio dal momento
che si tratta di specie coltivata i} cui areale originario &
stato ampliato dall' vomo e risulta percio difficilmente
ricostruibile.

S. glabra Scop. Specie nordillirica ampiamente dif-
fusa sui rilievi dell'area montana, dove colonizza
maceseti calcarei. Per la sua ecologia rappresenta
probabilmente uno degli efementi pilr adatti per in-
terventi di ripristino su scarpate e versanti instabili a
matrice basica delle fasce montana superiore e sub-
alpina.

S. hastata 1.. rirnane legato alla fascia degli arbusteti
nani dei massicci pils elevati delle Alpi Carniche e
Ciulie. )

S. herbacea L. rappresenta un elemento a distri-
buzione interna. legato ad affioramenti silicei dove
costituisce fitti popolamenti di valiette nivali.

S. mielichoferi Sauter, endemico delle Alpi orientali,
fa registrare finora un'unica stazione sulle Alpi Carniche
occidentali al confine fra Veneto e Friuli (Casera Razzo).

S. myrsinifalia Salish., elemento eurosibirico, appare
distribuito nell'area alpina pit interna ad influsso con-
tinentale, generalmente associato a versanti freschi o
lungo torrenti e specchi d'acqua specialmente nella
fascia dell’ ontano verde {Alnus viridis).

5. purpurea L. rappresenta uno dei salici pitr facil-

mente riconoscibili e diffusi sia in Frivli-Venezia Giulia
che in Istria; dotato di notevole valenza altitudinale,
vegeta dalla pianura fino a 1800 m di quota su suofi
poco evaluti e talora condizionati da aridita atmo-
sferica.

5. reticulata L. & un salice nano, {requente in tutta
Farea montana, colonizzatore delle vallette nivali cal-
caree, dove forma, insieme a S. retusa una delle cenosi
salicine pit caratteristiche.

S, retusa L. predilige stazioni con innevamento pro-
fungato su suoli nivali umificati, manifestando una de-
bole tendenza ossifila. La sua distribuzione in regione
ricalca quelfa di S. reficulata del quale & comunque
refativamente piti frequente.

S. rosmarinifofia 1. & ormal estremamente raro per la
progressiva alterazione degli habitat, in particolare
quelli retrodunali delP area lagunare, dove un tempo
popolava il Jitorale fra Grado e Lignano. E' specie da
proteggere nelle stazioni naturati e da diffondere gual-
ora si effetiuing interventi conservativi o di assestamento
di dune marittime sul versante rivelto alla terraferma al
riparo dai venti salsi.

S. serpyififolia Scop. @ un arbusto nano a spalliera ad
areale mediterraneo-montano che colonizza creste e
pendii sassosi esposti al vento dei massicci alpini pilt
interni.

S. triandra L. Si tratta di un elemento planiziale
termofilo legato ad ambienti umidi, che risale la vallata
del Tagliamento fino al Tolmezzine.

S. waldsteiniana Willd. popola il comprensorio mon-
tano al di sopra del limite del bosco e, con 5. glabra
rappresenta uno dei salici arbustivi pids diffasi sulle Alpi
Friulane. Ha il suo optimum vegetativo fra [ 1700 e i
2000 m su macerett o pendii umidi e freschi a sostrato
calcareo, prevalentemente espaosti a nord e soggetti a
innevamento prolungato.

FITOSOCIOLOGIA

{ salici tendone a comporre popolamenti pionier,
talora in rapida evoluzione e, tranne qualche eccezione,
a disertare il sottobosco delle foreste. Qgni specie
occupa uha peculiare nicchia ecologica, edificando
cenosi | cui aspetti ecofisionomici e le cul componenti
risultano strettamente correlati con e caratteristiche
edafiche e climatiche dej rispettivi habitat. { saliceti
arborei o alto-arbustivi sono tipict di aree planiziali e
coilinari, mentre aggruppamenti basso-arbustivi o cenosi
di salici a spalliera risultano rispettivamente contras-
segnare i piani montano e subalpino.

Fra i saliceti meso-termofili del piano basale ricor-
diame in primo fuogo it Salicefum afbae lssh. 26, bosco
ripariale costituito da 5. atba e Populus nigra, cui si
affianca un folto contingente di aiberi e arbusti igrofili
fra i quali spiccano ontani, frassini e altri salici arbustivi
(S. purpurea, S. triandra, S. eleagnos). B il bosco
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ripariale per eccellenza, che fiancheggia i principali
corsi d'acqua della Pianura padana, ma che quasi
ovunque & stato profondamente alterato dalle attivita
umane e spesso si riduce a un solo filare alberato lungo
le sponde.

Dalla degradazione del Salicetumn albae deriva il
Salici-Viburnetum opuli Moor 58, formaziane alto arbu-
stiva in cui dominano Comus sanguinea, Frangula
alnus, Rhamnus cathartica, Salix alba, S. purpurea,
Viburnum opulus, ecc., che altraverso opportuni inter-
venti di ricostituzione forestale pid venir ricondotto a
stadi pit evoluti.

la presenza di S, cinerea € indice di falda freatica
superficiale, come comprovato dafla sua presenza pres-
so aree paludose, stagni e acquitrini del piano basale e
colfinare. In associazione con Frangula alnus ¢ Alnus
glutinosa, il salice cenerino costituisce una densa bos-
caglia ripariale (Frangulo-Salicetum cinereae} in grado
di sopportare lunghi periodi di inondazicne.

| saliceti di greto, particolarmente sviluppati lungo
gli alvei dei torrenti alpini o dei grandi rorsi d'acqua a
carattere torrentizio della regione {Tagliamento, Medu-
na, Cellina, Fella, lsonzo), rientrano nelf'alleanza
Salicion efeagni. Accanto al Salicetum triandrae, diffuso
soprattutio nel piano basale, ricordiamo anche I'Alno
incanae-Pinetum sylvesiris, che si sviluppa sui greti det
torrenti in aree a clima continentale dell'talia nord-
orfentale e fa cui composizione arbustiva annovera
numerose specte salicine; e ancora il Salici-Myri-
carfetum, che popola terreni sabbioso-limosi soggetti a
periodiche inondazioni, fra i cui elementi figurano il
salice rosso (S purpurea) e la tamerice germarnica
(Myricaria germanica.

Nei saliceti del piano subalpino delle Alpi Friulane
sono  iscritte fra faltro le  associazioni  Saficetum
waldsteinianae, Salicetum appendiculatae e Saficetum
glabrae. Si tratta di arbusteti che si sviluppano al di
sopra del limite del bosco, con diversa valenza eco-
logica, ma accomunati dal ruclo stabilizzatore di pendii
o ghiaioni subalpini giocato dai safici, La prima cenosi
si insedia su pendii calcarei freschi e umidi, lungamente
innevati in cui S. waldsteiniana esprime al meglio le sue
potenzialita, accompagnato da S hastata; i Salicetum
appendiculatae & invece cenosi di canaloni percorsi da
slavine, esposti a settentrione su terreni sciolti, fino al
matgine dei boschi, alla cui costituzione concorrono
numerosi arbusti e alte erbe {megaforbie); Salix glabra &
ta specie edificatrice della cenosi a carattere pioniero
che porta il suo nome; essa si insedia su ghiaioni a
matrice calcarea e a quote inferiosi pud evoivere verso
fa pineta a pino austriaco.

La disponibilita dei salici ad adattarsi a climi freddi
emerge sopratiutto nei piani di vegetazione pid elevati,
dove assumono ['aspetto di camefite nane completa-
mente prostrate al suolo, talora con fust sotterranei (S.
herbacea). Le vallette nivali calcaree, dove la neve

31

perdura fino all'inizio dell’estate sono la sede della
cenosi a S. refusa e S. reticulata (Salicetum retuso-
reticulatae). Analago ruclo su terreni nivali silicei &
invece ricoperto dal Saficetum herbaceae. infine e
creste culminall ventose, su substrati di ogni origine
sona Phabitat elettivo per uno dei pil piccoli salici della
nastra flora, Salix serpyliifolia.

CONCLUSIONI

{'utitizze dei salici negli interventi di tutela del
territoric e protezione del suolo & cosa da tempo in uso
in molti paesi, dove gl interventi sul territorio non sono
pil soggetti a mere valutazioni di tipo economico, ov-
vero improntati a generiche considerazioni di tipo este-
tico. La componente tecnico-naturalistica affianca a
buan diritto quella di estrazione ingegneristica nefla
gestione e nella trasformazione del territorio, talche non
stupisce che si sia consolidato un filone d'indagine e
sperimentazione di tecniche naturalistiche che in ltalia
sta muovendo i primi passt.

in questo senso & utile sottolineare che, malgrado il
carattere pionierc e la conseguente rusticita, [‘uso dei
safici péer interventi bioingegneristici non pud pre-
scindere dalla conoscenza di alcuni criteri a un tempo
teorici e pratici che consentono tuttavia, quando
manchi un'adeguata sperimentazione sul campo, di
operare scelte chie non si rivelino, a distanza di tempo,
dannose o quantomeno infruttuose.

Nella scelta delle specie salicine da impiegare ¢
consigliabile ricorrere a quelle presenti nella flora def
territorio  considerato, escludendo o limitando a casi
sporadici {'impiego di elementi alloctoni o comunque
marginali rispetto al territorio stessa. E'gueste un atteg-
giamento strettamente connesso al concetto di salva-
guardia della naturalita e della specificita floristica di
una regione e dunque contrario alla banalizzazione
biologica e biotica che ha prodatto cosi gravi danni alta
struttura floristica e vegetazionale autoctona delle aree
planiziali e collinari della nostra e di altre regioni
italiane,

Vanno inoltre considerate attentamente le valenze
ecologiche di ciascuna specie, onde evitare |'errare di
ritenere che il carattere frugale e le capacita di at-
tecchimento dei salici possano far prescindere da ogni
altra considerazione di compatibilita ecologica o geo-
pedologica. Risulta percid di fondamentale importanza
uno studio floristico e vegetazionale delia stazione in
esame al fine di individuare lo stadio evolutivo dell’
habitat. Un'attenta valutazione delle condizioni eco-
jogiche permettera di selezionare entitd edaficamente e
climaticamente compatibili con [fambiente su cui si
deve intervenire. Risultera comungue opportuno scegli-
ere le specie da utilizzare fra quelle gravitanti nel piano
altitudinale in cui & richiesto d'intervenire, con parti-
colare attenzione alfe caratteristiche del sostrato e delle
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condizioni ecologiche del sito {(esposizione, inneva-
mento, ecc). Inoltre sara preferibile mettere a dimora in
uno stesso sito, a parita di ulteriori esigenze, specie che
si trovane aggregate naturalmente, applicando con cio
le conoscenze acquisite atiraverso ['indagine fitosocio-
logica.

Una considerazione particolare meritano  quelle
specie in pericolo di sopravvivenza a causa della pro-
gressiva scomparsa degli habitat. Nel Friuli-Venezia
Giulia la questione si riduce al solo S. rosmarinifolia,
per il quale si potrebbe prevedere I'impiego di talee
negli interventi entro {'area del littorale friulano. Lo

impiege ponderato di questa specie, con la messa a
dimora di un numero adeguato di talee, soddisferebbe
contemporaneamente sia all'uso razionale dello stru-
mento biologico, sia alla diffusione di una specie in
pericolo di estinzione.

Infine non ci sembra inutile auspicare l'istituzione di
particelle sperimentali dove, analogamente a gquanto gia
accade ad esempio nei paesi di lingua tedesca
{Schiechtl, 1986), si possano condurre esperimenti di
produziene e moltiplicazione di talee, valutando in tal
modo }a resa biologica ed economica delle specie da
impiegare in diverse condizioni ambientali.

VRBE IN NJIHOVA BIOLOSKA VLOGA PRI ZASCITI OKOLJA

Fabrizio MARTIN! & Marina PERTOT
Oddelek za bictogijo, Univerza v Trstu, 17-34127 Trst, Via L. Giorgieri 10

POVZETEK

Clanek osvetljuje rod Salix v Furlanifi-Julijski krajini in Istri s sistematskega, biolotkega, ekolotkega in fito-
socioloskega vidika. Razpravija fudi o uporabi vrbe pri ohranjevanju naravnega okolfa in posveca posebno po-
zornost dvajsetim vistam v sponiani flori preucevanega obmodja,

Kljuéne besede: Salix L., aplikativna biologija, Furlanija-julijska krajina in Istra
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IZVLECEK

Predstavljeni so prvi rezultati kartiranja razsirfenosti praprotaic in semenk trzaskega mestnega jedra (28 km?),
razdelfjenega na 282 aperativaih geografskif enot (OCU). Padatkovna baza Horisticnega kartiranja Trsta vsebufe
doslej 47.000 podatkov za 1003 vist, ki predstavijajo 1/3 celotne flore dezele Furlanije-julijske krafine (okoli 7850
ki), Clanek obravnava florno bogaistvo, zastopanost flare po druzinah, bioloske oblike in horcloske skupine, kot
tudi izvor adventivaih vrst.

Khuéne besede: flora, kartografija, bioloske oblike, horoloske skupine, adventivna flora, Trst, Furlanija-jutijska
krajina, SV italija

CARTOGRAFIA DELLA FLORA DELL'AREA URBANA DI TRIESTE (NE ITALIA):
BREVE REVISIONE

SINTES!

Vengono discussi i peimi cisultati della cartogeafia della flora vascolare dell’area urbana di Trieste (28 kmq), che é
tata suddivisa in 282 Unita geografiche operative {(OGL), ciascuna delle quali ha un' estensione di 15" x 10* Una
banca dati, costituita ad hoc, contiene attualmente pic di 47.000 fra dati di osservazione e d'erbario. In essa
figurano finora 1003 entita, che rappresentano 173 dellintera flora del Frivli-Venezia Giulia. Nel {avara sano
analizzati e discussi aspetti riguardanti la ricchezza floristica, la composizione della flora per famiglie, ghi spetiri
hiologico e corolagico complessivi, nonché la consistenza e la compaosizione della componente avventizia. 1a mag-
giore ricchezza floristica si dleva nelle OGU periferiche, dove vengono in contatto ambienti antropizzati e pros-
simo-naturali. Lo spettra biologico mostea il prevalere delle emicriptofite seguite dalle terofite e dalle fanecofite
mentre geofite e camefite sono meno rappresentate. Vengono brevemente esaminate anche le variazioni nefla
composizione deflo spettro biologico attraverso un transetto W-F. Lo spettro corofogico comprende 15 geoelemeanti
fra i quali la maggiore incidenza € esercitaia da contingenti mesotermi feuropeo, eurasiatico, paleotemperato,
ewrosibirico, ecc.}) seguiti dai macroterm, principalmente da quello eurimeditertaneo, mentre gl altri (steno-
mediterraneo, pontico, ilfirice s.i.) offrono un contributo pit limitato. Fra fe specie avventizie, (! rualo principale &
fornito dagli elementi di provenienza americana cui seguono quelli di origine asiatica.

Parole chiave: flora, cartografia, forme biclogiche, gruppi corologici, flora avventizia, Trieste, Friuli-Venezia Giulia,
NE halia
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UvOoD

V mnogih srednjecvropskih drzavah je kariranje ur-
bane flore 2o tradicija, v ialiji pa se tak 1ip raziskave sele
uvaja, saj je bil na o temo doslej objavljen le zemijevid,
ki se nanasa na floro mesta Rim {Celesti Grapow, 1995).

Mestno okolje, za katero sta znacilna kompleksen
ustroj in razliéna stopnja Clovekovega vpliva, poveza-
nega z namembnostjo mestnega obmoéja, je nekakéno
privilegirano podro¢je za studij odzivnosti rastlinskih
vrst na nagle spremembe habitatov in na spreminjanje
biotskih in abiotskih dejavnikov, ki sc odvisni od do-
locenih razmer. Prav nestalnost stevilnih mestnih bioto-
pov je vzrok za pogoste spremembe v floristicni sestavi,
Slednja omogoca vstop ali mogoce celo naselitev vedno
vecjega Hevila neofitov. Urbana flora je v tem smislu
ucinkovit kazalec kvalitete okolja in je uporabna bodisi
pri gradbenem nadrovanju bodisi pri restavracijskih
posegih in pri rekvalifikaciji mestnih obmaodif.

Mesto Trst ge vedno pogresa celovit pregled krajevne
urbane flore. Glavni vir informacij o avtohtoni flori so se
vedno Marchesettijeva dela (1882, 1896-1897), ki sadijo
ze v klasiko, ceprav je bila tema pozneje povzeta v Ste-
vilnih prispevkih, med katerimi naj omenimo le nekate-
re: Poldini (1963, 1964, 1991), Martini & Poldini {1987,
1988), Poldini & Vidali (1993, 1994, 1996), Martini &
Polli (1992), Melzer (1996), Pertot (1996), Martini et al.
(1997), Martini & Scholz {1998) in Martini {(1999).

METODE DELA

Navedene ugotovitve in pomanjkanje celovitega pre-
gleda nad krajevno urbano flore so bili poved, da smo
leta 1992 (Rizzi Longo et al, 1994) zastavili projekt
kartiranja razsirienosti praprotnic in semenk v meste Trst
z metodo kvantitativne fitogeografije (Poldini ef af,
1991). Projekt se ravnokar zakljucuje in je omagocil, da
smo v podatkovno bazo, ki je bila izdelana posebej v ta
namen, viesli 47.000 podatkov in tako dopolnili flo-
risticno podobo mesta z vidika razdirjenost) in pogostosti
sastlinskih vrest, V glavnem gre za podatke, ki so sad
opazovanja, zacelo pa se je tudi vnasanje herbarijskih
podatkov (TSB, MFU.

Trzasko mestno tkivo, ki obsega priblizno 28 km?,
smo razdelili na 282 operativnih  geografskih enot
{Operative Geografic Unit) {OGU). Vsaka meri 325 x
308 m (o je 15" x 10", kar priblizno ustreza povrini
0,7 km? (Sh. 7). Kompleksnost izbranega teritorija, ki se
kaze bodisi v njegovi morfologiji bedisi v mestai tipo-
fogiji, je narekovala izbiro natancnejie mreXe. S tako
izbiro strio 2eleli izpostaviti vpliv omenjenih dejavnikov
na flosistitno sestavo. lzvzeta so bila obmogia, kjer
pozidava ne presega 25% ozemlja. V raziskovanem ob-
motju so med drugim zaobjete tudi nekatere mestne
zelene povriine, vedji mestni parki {gozd Bosket) in
predmestna ohmodja, kier se pozidani predeli stikajo s

skoraj naravnim obmocjem.
Pri izbid strokovne terminologije smo sledili Pol-
diniju {1991} in Pignattiju {1982).

REZULTATI IN RAZPRAVA

Med raziskavo smo evidentirali 1003 vrst, ki jih uve-
scamo v 106 druzin (Tab. 1), med katerimi previadujejo
kozarnice. Slednje sestavijajo 12,4% popisanih vrst.
Sledijo trave (11,8%), metuljnice (7,5%), ustnatice
{4,9%) kriznice (4,8%), roZnice (4%). Kompleini spisek
vrst zaradi dolzine na tem mestu ne objavijamo, je pa
za zainteresirane na razpolago pri avtorjema.
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81. 1: Kartografska mreZa pri popisovanju urbane flore
v Trstu.

Fig. 1: Map of Trieste, with the subdivision in Operatio-
nal Geographic Unils (OGUs).

Floristicna raziskava je med drugim pripeljala do
potrditve nekaterih navedb iz prejsnjega stoletja, kot so
npr. Adonis annua subsp. annua, Minuartia hybrida,
Silene gallica, Vicia lutea, Verbascum sinuatum, Cata-
podium maritimum, Eragrostis cilianensis, Bromus tec-
torum ter se Securigera secituidaca, Helychrisum ita-
ficum in Podospermum faciniatum. Hkrati so bile od-
krite nekatere adventivne viste, nove 2a italijansko floro
{Eragrostis virescens, Atriplex micrantha) ali za dezelo
Furlanijo - julijsko kraiino (Lepidium latifolium subsp.
latitolius, Lathyrus ochrus, Tefine monspessufana, [leu-
sine tristachya).
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Tab. 1: Razporeditey flore po druZinah.
Tab. 1: Family composition of the urban flora.

Druzina % Druzina Yo
Compositae 12,4 Apocynaceae 0,2
Graminaceae 11,8 Asclepiadaceas 0,2
Leguminosae 7,5 Aspidiaceae 0,2
Labiatae 4,9 Balsaminaceae 0,2
Cruciferae 4.8 Betulaceae 0,2
Rosaceae 4,0 Celastraceae 0,2
Liliaceae 3.7 Carnaceae 0,2
Carvophyilaceae 3,5 Cucurbitaceae 0,2
Scrophulariaceae 3.3 Ericaceae 0,2
Umbelliferae 2,9 Hypericaceae (0,2
Eupharbiaceae 2.1 Iridaceae Q,2
Cyperaceae 2,0 Lemnaceae 0,2
Chenopodiaceae 1.8 Rutaceae 2
Polygonaceae 1,7 Santalaceae 0,2
Ranunculaceae 17 Tiliaceae 0,2
Orchidaceae 1,5 Typhaceae 0,2
Boraginaceae 1,3 Verbenaceae 2
juncaceae 1,2 Adianthaceae 0.1
Ceraniaceae 1.1 Alismataceae 0.1
Campanulaceae 1.0 Amaryliidaceae 0,1
Rubiaceae 1,0 Anacardiaceae 0.1
Amaranthaceae 0,9 Aguifoliaceae 0,1
Caprifoliaceae 0,9 Araceac 0,1
Salicaceae 0,9 Araliaceae 0,1
Convolvulaceae (0,8 Athyriaceae 0,1
Crassilaceae 0,8 Betberidaceae 0,1
Linaceae 0.8 Buddlejaceae 0,1
Solanaceae 0.8 Buxaceae 0,1
Aspleniaceae 0,7 Cannabaceae 0,1
Dipsacaceae 0.7 Capparidaceae 0,1
Malvaceae 7 Commelinaceae 0,1
Onagraceae 0,7 Cupressaceae G,1
Papaveraceae 0.7 Dioscoreaceae 0,1
Plantaginaceae Q.7 Globulariaceae 0,1
Primulaceae Q,7 Hippocastanaceae A
Violaceae 0,7 Hydrophyllaceae 0,1
Qleaceae 0,6 Hypolepidaceae Q0,1
Aceraceae 0,5 Juglandaceae 0,1
Fagaceae 0,5 fauraceae Q,1
Orobanchaceae 0.5 tythraceae 0.1
Valerianaceae Q0,5 Nvctaginaceae 0,1
Corylaceae 0.4 Passifforaceae 0,1
Moraceae 0,4 Phytolaccaceae 0.1
Oxalidaceae 0,4 Platanaceae 0,1
Urticaceae 0,4 Plumbaginaceae 0,1
Aristolochiaceae 0,3 Polygalaceae 0,1
Cistaceae Q,3 Polypodiaceae 0,1
Equisetaceae 0,3 Portulacaceae 0,1
Gentianaceae 0,3 Resedaceae 0,1
Pinaceae 0,3 Saxifragaceae U,1
Rhamnaceae 0,3 Sirmaroubatceae a4
Ulmaceae 0,3 Tamaricaceae 01
Vitaceae 0.3 Taxaceae 0,1
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OGU-ii z napvedjim flormim bogastvom, ki niha med
20 in 25% celotne flore, se ujemajo s povrdinami z naj-
vedjo biodiverziteto. To so severovzhodni predeli raz-
iskovanega obmocja, kjer vriovi in neobdelane povriine
prihajajo v stik z vegetacijo, ki se priblizuje naravni; v
takih primerih stevilo vrst na OGU-ju presega 200-250
enat, najvigjo vrednost, 292 enot, smo nasteli v 1.8, M.
Fiascone. OGU-ji z nizjim flornim bogastvom {povprec-
no pod 10% celotne flore) so nasproino koncentrirani v
najbolj urbaniziranih predelih, kjer zelenih povigin de-
jansko ni. 1zjemo tvorijo obmocja zgodovinskega mest-
nega jedra, kjer zasiedimo tudi stavbe s terasasto streho,
prekrito s prodnato plastio, na kateri so se s€asoma
naselile razlicne rastlinske vrste, na nekaterih pa so se
razvili pravi suhi travniki z dokajinjo flomo diverziteto,
Na njih smo opazili stenomediteranske wvrste, ki so
vezane izkljuéno na tovrstna (topla, suha) okolja, npr.
Sideritis montana ali Trigonelffa monspeliaca.

Iz nacina porazdelitve rastlinskih vrst na urbanem
obmocdiju fahko slednje razporedimeo, ceprav ne vedno
brez tezav, v tri kategorije {po Wittigu of af.,, 1985}, in
sicer v: urbanofilne, urbano-nevtralne in urbanofobne.
Vrste, ki jih uwrscamo v prve kategorijo, kazejo izrazito
nagnjenost, da se "pornestijo”. Najraje si izbirajo habi-
tate, ki 50 zastopani v raziicnih vrstah zgradb in so ti-
pi¢ni za mestno sredisce ali v njem previadujejo
{plo¢niki, zidovi, mestni tlak, spomeniki itd.). Zgleden je
primer, ki predstavija razsirjenost viste Eragrostis minor
{St. 23, Urbano-nevtralne vrste prodirajo iz predmestja,
kjer so obmodja, ki se nagibajo k naravnim, e pogosta,
proti mestnemu srediscu. Pri tem kazejo izrazite pri-
lagaditvene sposabnosli. Primer tovistne skupine e
Centaurea weldeniana, ki izrablja posebne poti, kot so
netlakovane povidine, skarpe ali zelezniske proge za
svoj prodor v mestne srediite, kjer kolonizira tudi
zelene powriine zgodovinskega mestnega jedra (51, 3).
Urbanofobne vrste pa  se  izogibajo  obljudenim
povriinam. Njthovo prezivetje je odvisno od ohranjanja
okolia z omejenim ¢clovekovim vplivom. Med take po-
visine na Trzaskem stejemo parka goezd Farneto (Bosket)
in Villa Giulia ter nekatera predmestna ckolja, kot so
npr. Barkovije, Montebello, Lonjer in naselje Sv. Sergija.
Kot primer modela razsirjenosti urbanofobnib vist smo
izbrali vrsto Teucrium chamaedrys (S, 4),

Tab. 2: Bioloske oblike.
Tab. 2: Life form spectrum.

Biolozke oblike Yo
Hemicryptophytes 40,2
Therophytes 30,2
Geophytes 11,9
Phanerophytes 12,3
Chamaephytes 5,2
Hydrophytes 0,3
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S 2: Razsirjenost veste Eragrostis minor pa urbanem
obmocju v Trstu. Legenda: prazni kvadratki - terenski
podatki, temni kvadrathi - herbarijski podatks,

Fig. 2: Distribution of Eragrostis minor in the urban area
of Trieste. lLegend: empfy squares - field data, dark
squares - data from herbarium.

1z bioloskega spektra (Tab. 2} izhaja, da v mestnem
ckolju absolutne previadujejo hemiiriptofiti (40,2%).
Njthova odstotna vrednost je za spoznanje nizja od
vsote odstotne vrednosti terofitov in fanerofitov {30,2%
ozirora 12,3%). Slednji so bogostejsi v OCU-u, ki za-
ohjema tudi parke ob robu mesta. Tu so izraziteje
opazai tudi geolit, mediem ko so hamefiti povsod redko
zastopani (5,2%). Po obliki rasti so hemikriptofiti najpo-
gosteje rusnati (22,4%), sledijo jim grmicaste oblike
{7.3%). Tudi med terofiti previadujejo rusnate (26,8%;
druge oblike so manj izrazite. OCU-, ki lezijo na
posebnih legah, veckrat mocno odstopajo od opisane
sheme. Zgovoren primer je opazovanje biologkega
spektra vzdolz smernice A14-QQ14 (Tab. 3}, V najbolj
zunanjih OGU-jih (A14-C14) nad hemilyiptofiti mocno
previadujejo terofiti, to razmerje pa se postopoma ob-
rata v smeri proti notranjim OGU-jemn, dokler se od-
stotek terofitov v Q14 (ki je oddaljen priblizno 5 km od
Al14, z najvecio nadmaorsko visino 240 m) ne zreducira
skoraj na Y vrednosti, ki so jo dosegle v A14, Porast
hemikriptofitov je sicer zaznavna, vendar je manj ocit-
na, saj naraica od 34,7% (A14) do 53,9% (Q14). Manj
vpadijive so spremembe, ki jih opazamo pri drugih
bioloskih obiikah.
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Tab. 3: Spremembe bioloskih oblik na pretezu v smeri
Z-V (masten lsk ponazarja visje vrednosti, kurziv pa
najnizje).
Tab. 3: Variation of the life forms spectrum along the
W-E section (maximum values in bold, minimum values
in italic).

OGU A142 | Ci14 | 114 | N12{ Q4
Stovrst] 147 | 117 1 141 | 166 | 154
Bioloske oblike Yo %o Yo % Yo
Therophytes 51 48,7291 4124,1) 13,6
Hemicryptaphytes 34,71359141.8147,6153,9
Phancraphiytes 821 94 | 22 11681175
Geophytes 41 | 4,3 5 84 {11,7
(hamaephytes 2 171 21 3 3,2
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$L. 3: Razsirienost viste Centaurea weldeniana na urba-
nem obmocdju v Trstu. Legenda: prazni kvadrathi - fe-
renski podatki, temni kvadratki - herbarijski podatki.
Fig. 3: Distribution of Centaurca weldeniana in the
urban area of Trieste. Legend; empty squares - field
data, dark squares - data from herbarium,

Podobne situaciie ugotavlijamo tudi pri drugih spek-
trih, ¢eprav gre za drugacne in ne vedno dovolj razis-
kane ablike; predvsem je to razvidno pii horolotkem
spektry, ki se deft na 15 gecelementov (Tab. 4). Ceprav
je prisotnost evrimediteranskega geoelementa {21,2%)
temefinega pomena, na fioro najbolj vpliva kontingent
mezatermnega tipa (evropski, evrazijski, paleotempe-

b
(&%)
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ratri, evrosibirski geoelementi itd)) seasu Poldini & Mar-
tini {1995), ki dosegajo v celoti 36% vrednost. Delezi
preostalih maksotermnih geoelementov (stenomediteran-
ski, pontski, itirski 5.1} pa le za malo presegajo 13%.
Delez mikrotermnih geoelementov, ki se v nasem pri-
mery  omejujejo na  evrosibirski  in  mediteransko-
montanski geoelement, le redko presega 7%.

V primerjavi s horoloskim spektrom, ki ga navaja

Poldint {1989) za Kras, so v mestnem okolju ocitneisi
evrimediteranski geoelementi {+4,2%) in ve¢ji delez
adventivnih vist {+5%}, medtem ko se v bistvu le malo
razlikuje prispevek mezotermnih horatipov (+1,8%).
Razltka pri elementih ilirskega (-3%) in mediteransko-
montanskega izvora (-1,7%) pa ima negativni predznak.
Tah. 4: Horoloske skupine - geoelementi - urbane in
kraske flore (po Poldiniju, 1989). Hirski geoelement, ki
ga ponazarja prvi stolpicek, vsebuje ilitske (1,9%) in
jugovzhodnoevropske elemente (3,1%).
Tab. 4: Chorological spectrum of the urban flora arld of
the Karst flora (after Poldini, 1989). in the first column
the Hiyrian chorotype includes both Hyriaa (1.9%) and
SE European (3.1%) chorotypes.

Horoloske skupine Trst % Kras %
evmediteranske 21.2 7
evropske 11,8 13
antropohorne 12 7
evrazijske 10,6 11,6
palectemperatne 3,3 7.2
kezmopolitske 6.8 7
pontske 5,4 6
eviosibirske 5.3 7
citkumborealne 5 6
stenomediteranske 3 3
atlantske 2.8 2
mediteransko-montanske 2.3 4
itirske 5 8
subtropske 0,4 -
endemitske 0.3 0,4

Giede na obravnavano temo je nujno, da posvetimo
vel pozornostt kontingentu adventivaih vrst, ki v pow-
pre¢ju sestavljajo 12% urbane flore. Ce predpostavimo,
da smo med raziskavo popisovali le tiste gojene vrste, ki
so se udomaéile - nakljucne eksoti¢ne in naturalizirane
veste (Viegi et al., 1974} - lahko trdimo, da izhaja naj-
vedji delez eksoti¢ne flore z ameriske celine {52,5%]},
predvsem iz Severne Amerike (30%). Precejinjo teZo
ima tudi skupina azijskega izvora (23,3%), medtem ko
je nizji in progresivno pada defez eksoti¢nih vrst sredo-
remskega, evropskega in afriskega izvora (Tab. 5. Nasi
izsledki so v skladu z ugotavitvami Martinija in Poldi-
nija (1995), ki poudarjata ameriski izvor vecine danas-
njih eksoticnih vrst v flori Furtanije-julijske keajine.

by
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Tab. 5: lzvor eksoticnih vrst,
Tab. 5: Provenance of the adventitious species.

lzvor St vrst %o
Amerika 63 52,5
Azija 28 23,3
Sredozemlje i1 9,2
Evropa 8 6,7
Neotropis 4 3,3
Afrika 1 0.8
neznanc 5 4,2

Kot smo podcrtali za bioloski spekier, tudi v primeru
adventivoib vrst velja, da se njihov delez spreminja
glede na stevilne dejavnike, kot so npr. stopnja narav-
nosli, raven in tip antropizacije. Vse to se najlepse zrecali
na Marsovem polju, kjer dosega delez adventivnih vrst
13,5%. Za omenjeno obmocdje je zanimiv judi nedavno
saz¢isceni vidik {Martini, in pubbl), ki pojasnjuje, kako
se je izvor eksoticnih vrst spreminjal tekom 20. stoletja.
Konec 19. stolefja je hila vecina adventiviih vrst azij-
skega izvora (50,3%}, glavnina vrst (skoraj 81%) pa je
izhajala iz Starega sveta (Azija, Sredozemlje, Afrika, Fv-
ropa) {(Marchesetti, 1882). Danes pa se je odstotna veed-
nost vrsl omenjenega izvora znizala na nekaj ve¢ kot
39%, medtem ko ameriski antropofiti dosegajo 55,6%,
kar dokazuje, da sta se v nekaj vet kot sto letih viogi
popolnoma zamenjali. Ceprav nimamo na voljo vmesne
dokumentacije, si vendar le upamo trditi, da so v Fur-
laniji in v trzaskem mestners obmodju najobcutnejse
razlike v spremembi izvora adventivk nastale po drugi
svetovni vojni.

ZAKLIUCKI

Kot smo ze podertali, steje spisek vrst in podvrst, ki
sestavljajo urbano floro Trsta, nekaj vec¢ kot 1000 enot.
Ce primerjamo podatek s celotno dezelo Furlanijo-
Julijsko krajino, ki se razprostira na 7850 km? in Zgje
priblizno 3000 vrst (Poldini, ustno), ugotovimo, da se na
1/300 celotnega dezelnega teritorija thar ustreza 28 km?
urbane trzaske povriine) pojavlja skoraj 1/3 celotne
dezelne flore.

tziedno lforno bogastvo rzaskega urbanega obmocja
je treba verjetno pripisati njegovi geogralski legi. Mesto
namreé lezi ob vznozju kraskega sveta in se z njim
spaja. Povezemo pa ga lahko tudi s kompleksnim pre-
pletanjem naravnega ckolja z urbanim, verjetno tudi z
njegovo vlogo dezelnegs trgovskega sredista. Soradne
raziskave, ki so pred kakim letom stekle na urbanem

obmo¢ju Vidma, kljub upostevanju manjsih razseznosti
furlanskega sredisca kazejo, da je tamkajinja flora rev-
nejda in encliénejsa.

ABCPLEFGHTTITKLMNODP QRS T

“Feuerium chamaedeys L.

§1. 4: Razsirfenast vrste Teucrivm chamaedrys na urba-
nem obmodju v Trstu. Legenda: prazni kvadratki - te-
renski podatki, temni kvadratki - herbarijski podatki.
Fig. 4: Distribution of Teucrivm chamaedrys in the
urban area of Trieste. Legend: emply squares - field
dafa, dark squares - data from herbarium.

Kon¢ni razmislek namepjamo moZposti, da bi
opozorili na prihodnji razvoej trzaske urbane flore, in to
po zgledi dela, ki sta ga izvedla Banfi & Galasso (1998)
v Milanu. Zal v nasem primeru takien nacrt otezuje ali
celo onemogoca odsotnost specificnih florul, kakrina je
npr. Flora Marsovega polja, pa tudi v knjigi Flora di
Trieste (Marchesetti, 1896-1897) so navedbe, ki se nana-
3ajo na mesta, razmeroma redke. Navedbe se nanasajo
v plavnem na predmestja, ki so konec prejsnjega stoletja
sestavljala satelitska naselja. Nekatera izmed teh pa so
danes spremenjena v skrajno mestho ohbrobje. Taka
razmmisljanja kazejo na koristnost flonisticnih {in vege-
tacjiskih) raziskav v mestnem okolju, saj sfednje zado-
bijo, poleg strokovne vrednosti, tudi pomen dokumenta,
ki prica o ohranjanju urbanega teritorija v dolacenem
zgodovinskem trenutku.
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THE FLORISTIC MAPPING IN THE CITY OF TRIESTE (NE ITALY): A SYNTHETIC VIEW

Fakbrizio MARTING & Marina PERTOT
Department of Biology, University of Trieste, T-34127 Trieste, Via L. Giargieri 10

SUMMARY

The article presents the first results of the mapping carried out into the distribution of vascular plants in the
Trieste urban area, subdivided by the authors into 282 QOperational Geagraphic Units (OGUs), each measuring 15" x
10", The databank made for this purpose contains, at present, some 47,000 floristic data, derived from field
observations and the study of herbarium sheets. The data refer to 1003 species that constitute one third of the entire
flora of the Friuli-Venezia Givlia region. The article analyses and discusses the problems associated with the richness
of the relevamt flora, the family composition, the life forms and chorclogical spectra as well the provenance of the
adventitious species. The greatest cichness of flora has been recorded in the peripheral QGUs, at the junction of
urban areas and those with a tendency to be natural. The life form spectrum indicates prevalence of
hemicryptophytes, followed by therophytes and phanerophytes, while geophytes and hamephytes are less common.
The synthetic analysis of the changes in the life form spectrum stems alse from along the W-E section. The
chorological spectrum consists af 15 gecelements, the most common amongst them being the mesothermal
chorotypes (Furopean, Asian, palacotemperate, Furosiberian, etc.), followed by macrothermal, particularly
eumediterranean, while the contribution by other geoelements (stenomediterranean, Pontic and Hiyrian) is smaller.
The most common amongst adventitious species are American, followed hy Asian ones,

Key words: flora, mapping, life forms, chorological spectra, adventitious flora, Trieste, Friuli-Venezia Giulia, NE italy

LITERATURA Martini, F. & H. Scholz (1998): Eragrostis virescens |.
Prest (Poaceae), new alien species for the kalian flora.

Banfi, E. & G. Galasso (1998): La fiora spontanea della  Willdenowia, 28, 59-63.
cittad di Milano alle soglie del terzo millennio e i suoi Martini, F., S. Nardini & R. Rizzardini (1997): Appuni

cambiamenti a partire dal 1700. Mem. Soc. Ital. Sci.  sulla flora del Friuli-Venezia Giulia. Gortania, Atti Mus.
MNat. e Mus. Civieo Storia Nat. Milano, 28, 267-388. Friud. St. Nat.,, 19, 149-159.

Celesti Grapow, L. (1995): Atlante della flora di Roma.  Melzer, H. (1996): Neues zur Flara van Friaul-julisch
Comune di Roma, 222 pp. Venetien. Gortania, Attt Mus. Friul. St Mat., 18, 69-79.
Marchesetti, C. (1882): La florula del Campo Marzio.  Pertot, M. (1996): Note su Consolida minore (Syemr
Boll. Soc. Adr, Sci. Nat,, 7, 154-167. phytum butbosum Schimper afl'estremity del suo areale
Marchesetti, C. (1896-1897): Flosa di Trieste e de’ suai adriatico. Annales, 9, 177-180.

dintorni. Trieste, pp. CIV + 727, Pignatts, S. (1982): Flora d'Halia. Fdagsicole, Belogna, 1-
Martini, F. (1999): Note sulia flora wrbana di Treste. 3.

Studia Geobet., 17, 69-76, Poldini, L. (1963): Nuove segnalazioni per la ilora

Martini, F. (in pubbl): La florula del Campo Marzio  advena di Trieste. Pubbl. Ist. Bot. Fac. Sci. Univ, Trieste,
(Trieste} cent'anni dopo. Mem. Soc. Ital. Sci. Nat, e Mus. 13, 1-16.

Civico Storia Nat, Milano, 29. Poldini, L. (1964): Alcune entitd nuove per fa flora di
Martini, F. & 1. Poldini (1987): Segnalazioni floristiche  Trieste. Giorn. Bot. ftal,, 71, p. 637.

dalla regione Friuli-Venezia Giulia. If. Gortania, Atti  Poldini, L. (1989): La vegetazione del Carso isontino e
Mus. Friuf. St Nat., 9, 145-168. triestino. LINT, Trieste,

Martini, F. & L. Poldini (1988): Segnalazioni floristiche  Poldini, L. (1991): Atlante corologico delle piante
datla regione Frinli-Venezia Giulia. Hl. Cortania, Atti  vascolari del Frivli-Venezia Giulia. Udine.

Mus. Frinl. St. Nai., 10, 145-162. Poldini, L. & F. Martini (1995): Analisi dei modelli
Martiani, F. & L. Poldini (1995): The hemerophytic Flora  distributivi della flora del Frivli-Venezia Giutia. Webbia,
of Friuli-Venezia Giulia {N.E. taly). Fi. Mediterranea, 5,  49(2), 193-211.

229-246. Poldini, L. & M. Vidali (1993): Addenda ed errata/
Martini, F. & E. Palli (1992): Osservazioni sulla flora del  corige all' "Atlante corologico delle piante vascolari net
Carso triestino e isontino (ftalia nord-orientale). Corta-  Friuli-Venezia Giulia" (1991). 1. Cortania, Atti Mus.
nia, Atti Mus. Friul. St. Nat., 14, 151-166. Friuf. St. Nat., 15, 109-134.

ho
(e
p¥a



ANNALES - Ser. hist. nat. -

102000 - 2 (27)

fabrizio MARYING & Marina PERTOT: KARTIRANJE TRZASKE LIRBANE FLOIRE SV (TALIA) KRATEK FREGLED. 213-240

Poldini, L. & M. Vidali (1994); Addenda ed errata/
corrige all' "Atlante corologico delle piante vascolari nel
Frivli-Venezia Giulia" (1991} 2. Gorania, Atti Mus.
Friul. St. Nat., 16, 125-149.

Poldini, L. & M. Vidali (1996): Addenda ed errata/
corrige all* "Atlante corologico delle piante vascolari nel
Friuli-Venezia Giulia" (1991). 3. Gortania, Atti Mus.
friul. St. Nat., 18, 161-182.

Poldini, L., F. Martini, P. Ganis & M. Vidaki (1991):
Floristic databanks and the phytogeographic analysis of
a territory. An example concerning northeastern [aly.
In: Nimis, P. L. & T. §. Crovello (eds.): Quantitative Ap-

=

40

proaches to Phytogeography. Cluwer Academic, The
Hague, Boston, Landon, 159-181.

Rizzi Longo, L., F. Martini, S. Carlovich, R. Dussati, P.
Ganis & M. Pizzulin Sauli (3994): La flora urbana di
Trieste: il Centro storico. VI Congresso Ass, ltal. Aero-
biol., p. 57.

Viegi, 1., G. Cela Renzoni & F. Garbari (1974): Fiora
esotica d'ltalia, Lavori Soc. Ital. Biogeogr., 4, 120-22Q.
Wittig, R., D. Diesing & M. Godde (1985): Urbanophob
- Urbaneneutral - Urbanophil. Das Verhalten der Arten
gegeniber dem Lebensraum Stadt. Flora, 177, 265-282.




SECOVELJSKE SOLINE

LE SALINE DI SICCIOLE

SECOVLJE SALINA






ANNALES - Ser. hist. nat. - 10 - 2000 - 2 (21)

strokovni ¢lanek UDK 550.4:553 63(497.4)
prejeto: 24. 11. 2000

SECOVELJSKE SOLINE - GEOLOSKI LABORATORI) V NARAVI

Bojan QGORELEC & Miha MISIC

Geolotki zavod Slovenije, SI-1000 Ljiobljana, Dimiceva 14

jadran FAGCANEL]

Morska bioloska postaja, Nacionalni isdtitut za biologijo, SE-6330 Piran, Fornace 41

Ko Pozejdon, Helios in Eof zdrutijo svoje moci,
nam podarijo saf.

IZVLFCFK

V prispeviu so prikazani geoloski in geokemijski defavniki, &i vplivajo na procese kristalizacije soli v Seco-
veliskih solinah. Te se razprostirajo ob ustiu Pragonje na kakih 8 km2 Na delu opuscenih se danes razprostira
krajinski park z rezervatom za ptice in slanoliube organizme. Sediment v solinah je glinasti melj z do 20% kat-
bonatav in s povidano vsebnostio organskega C (do 2%). Med izhlapevanjem marske vode se kot aviigeni minerali
izlocajo sadra, Mg-kalcit, halit in pitit. Posebnost salin je petola, 2 cm debela Zelatinasta skorja, na kateri se izloca
sol. To poleg ze nastetibh mineralov sestavijajo Se mikroorganizmi (cianobakterife in diatomeje), minerali giin in pirit,
Sedimentacija v Secaveljskib solinah je bila dokaj hitra, v poprecju 3 mm na feto, na kar sklepame pa stacostnih
datacifah kosov fesa iz vrtine V& z metodo "#C. Soline so naravno evaporitne okalje oziroma geoloski laboratorij,
prirejen z delfom cloveskih rok.

Kljucne besede: soline, recentne usedline, kristalizacija sofi, Secovlje, Trzaski zaliv

LE SALINE D1 SICCIOLE -~ LABORATQORIO GEOLOGICO IN NATURA
SINTESI

Nell'articolo vengona presentati | fattori geologici e geo-chimici che influenzano i pracessi di cristalfizzazione
del sale nelle saline i Sicciole. Queste si estendona su vn'area di 8 km2 alla foce del fiume Dragogna. La parte
delle saline che oggi & abbandonata, & Parco naturale e funge da riserva per uccelli ed organismi alofiti. if sedimento
nelle saline & meimoso-argilloso, con un 20% di carbonati e un alto contenute di carbonio organico (fino al 2%).
Dyrante {'evaporazione dell’acqua i mare, vengono separati minerali autigeni come gesso, calcite di magnesio,
salgemima e pirite. Una particolarita delle saline & fa petola, una scoria gelatinosa spessa 2 cm, sopra la guale viene
separato if sale. Oltre che dai minerali sopra citati, fa petola é compasta anche da microorganismi (ciancficee @
diatomee] e minerali argillosi. La sedimentazione nelle saline di Sicciole deve essere stata abbastanza veloce, in
media 3 mm all'anno, dato che possiamo supporre dalle datazion storiche di pezzi di fegno effettuate con il metodo
del 15C. Le saline rappresentano un ambieate evaporitico naturale, assia un laboratoria geologico, modificato dal
lavoro defte mani deif'uomo.

Parale chiave: saling, sedimenti recenti, cristallizzazione del sale, Sicciole, Colfo di Trieste
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Posebna znac¢ilnost slovenske obale v preteklih sto-
letjih so bile prav gotovo stevilne soline. Te so se raz-
prostirale pri Zavljah in Skednju v notranjem detu Mil-
skega zaliva, ob izlivu RiZzane, v okolici Kopra, pri 1zoli,
v Strunjanskem zalivy, v Luciji pri Portorozu, poseben
pomen kot najve¢je solno polje pa so imele Secoveljske
soline. Sol se danes pridobivajo le v slednjih, saj so bile
soline Fazan v Luciji zaradi graditve marine in soline prj
Strunjanu opustene pred nekaj leti, vse druge pa ze v
prejsnjem stoletju.

Kdaj 50 nastali zametki Piranskih solin, ki ie skupno
ime za vsa solna polja v okolici Pirana, ni znano, &eprav
obstaja domneva, da so na mocvirskih ravnicah okrog
izliva Dragonje ze davno obstajale dokaj ugodne raz-
mere za pridobivanje soli. Prvi viri o piranskib solinah
segajo v 12. in 13. stoletje, obdobje, ko so si Benecani
prizadevali dobiti monopol v trgovini z belim zlatom,
kot sp takrat peimenovali sol.

Prvotno piranska sol ni imela niti prave barve niti
okusa. Pomesana je bila namre¢ z drobcei gling in mulja,
ki je bil podlaga, na kateri je sof kristalizirala. Zato so v
14. stoletju solinarji vpeljali nov, paski, nacin prido-
bivanja soli. 1z solin na otoku Pagu so namre¢ prinesli
petolo, do nekaj cm debelo “preprogo”, ki jo grade mi-
kroorganizmt, cianobakterije in diatomeje, sadra, kalcit
in glina. Z uvedbo petole je piranska sol postala po-
polnoma ¢isla.

O delu in zivljenju solinariev je bilo v preteklosti
precej in podrobno napisanega (Pahor & Poberaj, 1963).
Zgodovinski pregled razvoja solin na slovenski obali,
lepo ilustriran s Stevilnimi starimi zemtjevidi, pa najde-
mo v delu Zagarjeve (1991). Zato se¢ v tem prispevku
omejujemo le na geclaske znacilnosti in viogo solin kot

LUMAG

Sl. 1: Polozaj Secovejskih solin.
Fig. 1: Location of the Secovlje salt-pans.

{aboratorija na prostem, narejenega z delom cloveskih
rok, v katerem lahke natan¢ne spremljame potek zgo-
sCevanja morske vode in opazujemo proces krista-
fizacije soli.

Geolotke in mineraloske znacilnosti Secoveljskih
solin so opisane v ved ¢lankih (Ogorelec et al, 1981,
1991; Herrmann et al, 1973; Golubi¢ et af, 1977,
Schneider, 1979; Pezdic et al, 1998; Faganeli et al,
1999), njithovemu celovitemu prikazu pa je bila posve-
¢ena tudi posebna stevilka Proteusa (Ogorelec, 1985).

Danes so Secoveljske soline (S, 1 in 2) tudi edin-
stven naravovarstveni rezerval za ptice in slanoljube
rastline. V osemdesetih letih jim je grozila enaka usoda,
kot 50 jo dozivele soline v Luciji in pri Strunjanu. Zeljam
po opustitvi Secoveljskih solin in njihovi preureditvi v
maring, twisticno naselje ter gojisce rib in skoljk se je
pridruzila tudi ideja po tovami soli, kjer bi pridobivali
sol z uparjevanjem morske vode. Za ta projekt so bili
pripravijeni ze nadrii in izvriane geomehanske vriine.
Pomena tega edinstvenega biotopa pa se je pravocasno
zavedel Zavod za varstvo naravne in kulturne dedisdine
iz Pirana, ki je skupaj s %e nekaterimi institucijami z
chale dosegel, da so bile Secoveljske soline leta 1390
proglagene za krajinski park. Na opuséenem delu solin v
predelu Fontanigge je bil zgrajen tudi muzej solinarstva.

SEDIMENT SECOVELISKIH SOLIN

Secoveljske soline so zgrajene na mocvirski ravnici
ob izfivu reke Dragonje in se razprostivajo na povrsini
kakih 8 km?. Na severu jih omejujejo fligne plasti Sav-
rinskega gricevia, na jugu pa apnenci Savudrijskega pol-
otoka. Recentni sedimenti v podlagi solin so debeli do
S0 metrov, kar je bilo ugotovljens z vec vriinami, na-
pravijenimi zaradi sledenja premogovnih plasti danes e
opuséenega secoveljskega premogovnika (51 3). Po se-
stavi sedimenta ugotavijamo, da so se v zadnjih nekaj
deset tiso¢ letih menjavali recni nanost proda in peska
Dragonje s temnimi morskimi, braki¢nimi in sladke-
vodnimi usedlinami glinastega mulja z bogato fora-
miniferno favno ter obgasne in lokalne plasti “Sote®.
Slednje nakazujejo mocvirsko okolje sedimentacije (S
4}, Starostna izotopska analiza kosa debla iz ene izmed
taksnih “somnih plasti® v polju Lera je pokazaia, da je
sediment na globini 26,5 m star okrog 9300 let {Ogo-
relec et al, 1981). Glede na ta podatek lahko ugoe-
tavijamo povpre€no hitrost sedimentacije v notranjem
delu Piranskega zaliva. Ta je bila skoraj 3 mmy/leto, kar
je priblizno trikrat ve¢ kot v odprtem delu Koprskega
zaliva (Faganeli et al., 1991; Ogorelec et af., 1997).

Danes pridelujejo sol le na severnem dely Seco-
veljskih solin, tako imenovanem pofju Lera (SL 2). To
polje je bilo po drugi svetoyni vojni preurejeno v enot-
no, okrog 300 ha veliko solino s sisternam bazenov za
postopno koncentracijo morske vode ter s kristaliza-
cijskirni solnimi gredami. Fontanigge, juzno polie solin,




ANNALES . Ser. hist. nat. - 10 - 2000 -2 (21

Bojan QGORLLEC et of.: SECOVELJSKE SOLINE - CEOLOSKE LABORATORM V INARAVE, 243.252
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Salt crystalizution ponds
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$1. 2: Polozaj Secovejskih solin. Sevarno je polje Lera, na katerem danes pridobivajo sol, juzno polje Fontanigge pa
je opuscene in je danes naravni rezerval za ptice in slanoljube rastline. S puscicami je nakazano gibanje morske
vode in njeno postopno zgoscevanje, preden iz nfe v solnifr gredaf kristaliziva sol.

Fig. 2: Location of the Secovije saft-pans, with the Lera field where salt is being produced to the north, and the
abandoned Fontanigge field to the south, with its mature reserve for birds and halophilous plants. Arrows indicate
the movement of seawater and ifs gradual condensation, before salt is crystallised from it in salt beds.

je opuscteno in 5 150 opulcenimi solnimi hisami se-
stavlja zgodovinski del krajinskega parka.

KRISTALIZACIHA SOL

Primer zgos¢evanja morske vode in kristalizacije soli
v naravi v kratkem prikazujemo na primeru soline Lera v
Secovljah. {zvor natrijevih in klorovih iorov za krista-
fizacijo jedilne soli je morska voda, ki priteka v sofine

po dovodnih kanalih. TakSen je v polju Lera kanai sv.
ferneja (81 2), v opustenem delu solin Fonianigge pa je
bil se kanal Pichetto. "fzrabliena" morska voda in dezev-
nica pa se odvajata po kanalih, ki locijo soline ed
agrarnih povréin. To sta kanala sv. Jerneja na severu ter
Velika reka (Canal Grande) na jugu, ki sta v preteklosti
rabifa tudi kot plovne in transportne poti za sol. Manj
opazna, a zelo pomembna skupina so razdelilni kanali.
Ti so kraidi in po njih se pretaka slanica iz bazenov z
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SI. 3: Shematski presek Secoveljskih solin z geolosko zgradbo v njthovi podlagi.
Fig. 3: Diagrammatic cross-section of the Secovlje sait-pans.
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Se¢oveljske soline
Setovlje saltmarsh

S
Segovlje S,
&

SI. 4: Litoloska sestava kvartarnega sedimenta, ugotovljena z vrtinama v solnem polju Lera. Morske usedline se
menjavajo z recnim peskom in prodom, po redkih plasteh sote pa sklepame na obcasna mocvirja ob ustju

Draganje v geoloski preteklosti,

Fig. 4: Lithological structure of the quaternary sediment, established with the aid of bareholes in the Lera salt-field,
The sea sediments alfernate with riverine sand and gravel, while the layers of peat speak of possible episodical
maarshes along the mouth of the Dragonja river somewhere in the geolagical past.

manj¥o koncentracijo soli v solne bazene z vigjo kon-
centracijo in v kristalizacijske grede. Voda se po teh
kanalih velide) pretaka zaradi gravitacije, v preteklosti
pa so preCrpavali vodo z velikimi ¢rpalkami na veter ali
rOCno.

Kemijski in fizikalni potek zgoséevanja morske vode
in kristalizacije soli so v Secoveljskih solinah najbol}
podrobne preucevali Herrmann in sodelavei (1973), V
procesu izparevanja morske vode se slanica premetca
po bazenih in vmesnih kanalih ter gre skozi stirt faze
zgoiCevania. Posamezni evaporacijski bazeni meriio
priblizne 50 x 100 metrov, globina vode v njih pa je
obitajno okrog 20 cm. Gladino vode zelo pogosto pre-
krivajo tanki filmi cianobakterij in drugin halofitnih
mikroalg. Schneider (1979) ugotavlia, da v bazenih z
nizjo stopnjo zgostitve med mikroorganizmi previa-
dujeta ciancobakteriji Oscillatoria in Spirufina. V jesen-
skem in zimskem obdobju, ko je pridobivanje soli pre-
kinjeno in so bazeni prazni, se povisinsko blato v njih
osu§i in razpoka v manjse, razlicno ohlikovane poli-
gone.

Kot prvi mineral se v bazenih 3. stopnje izlota
kalcitev karbonat v obliki nekaj pm velikih zm vi-
sokomagnezijevega kalcita in aragonita, Kristalizacija se
2acne zaradi prenasicenosti raztopine s (a2t ioni ter
znizanja vsebnosti CQy in HCOj3™ zaradi aktivnosti ci-
anobakterij in ¢rmnih kvasovk (Gunde-Cimermann, 1999),

Drugi po vrstt se izlota kalcijev sulfat - sadra
{CaS04.2H,0). Njeno izlo¢anje se pricne, ko slanica
doseze priblizno petkratno zgostitev. Masivno se sadra
izlota v bazenih tretje stopnje zgostitve, tik preden e

slanica pre¢rpana v grede, kjer kristafizira sol, Nastopa v
do nekaj mm debeli skorji, ki jo grade do 2 mm veliki,
prozorni do umazano beli kristali. Skorie sadre nasta-
nejo tik pred pricetkom sofinarske sezone, po kond¢ani
jesenski “soini retvi' pa se z dezevnico prek zime po-
polnoma raztopijo.

Mineralosko najbol) zanimiva in tudi gospodarsko
najhol; pomembna faza zgoscevanja slanice pa nastopa
v zadnji, ¢etrti fazi, ko je ta pre¢rpana v kristalizacijske
grede, tako imenovane “cavedine®, v katerih potem kri-
stalizita sof. Kdaj je slanica dovolj gosta za precrpavanje,
solinarji ugotavljajo z Beaumejevim areometrom, v stariiy
<asin pa so si pri tem pomagali s preprosto metodo, ko
necluplieni krompir v slanici ni ve¢ potonil.

Kristalizacijske grede so manjse kot evaparitni baze-
ni in merijo okrog 10 x 20 metrov. Ob straneh imajo
ozke kanale, v wvogalih pa vdolbine (Mlossa" za
shranjevanje gostej$e slanice v dezevnem casu.

Posebna pozornost pri zetvi sofi pa je namenjena
petali. To je do 2 cm debela, umetno gojena in precej
trda zelatinasta preproga (stromatolitna plast) crne barve
s povisano vsebnostjo organskega ogliika (Tab. 1), Se-
stavljajo jo vecinoma cianobakterije in diatomeje, med
katere so prepredeni kristali sadre, karbonatni minerali
in v manist meri glina. Vioga petole je dvona. V prvi
vrsti preprecuje, da se novenastali kristali halita oziroma
sofi ne mesajo z glinenim blatony v podiagi, poleg tega
pa deluje wdi kot bioloski faktor, ki zadrzuje vgra-
jevanje nekaterih ionov, npr. zelezovih in manganovih,
v halit. Zato fe sol tudi kemijsko izredno Cista, kar je %e
posebe] pomembno v prehrambni industriji. Analiza
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vsebnosti nekaterih mikroelementov kaze, da vsebuje
petola v poprecju dva- do trikrat manj tezkih kovin kot
sediment v podlagi (Tab. 1).

Tab. 1: Vsebnost organskega ogljika (%) in nekaterih
tezkih kovin (ug/g) v petoli in sedimentu Secoveljskih
solin. (Kovine - radioaktivacijska analiza, P Stegnar,
1981).

Tab. 1: The organic carbon content (%) and the con-
tent of some heavy metals (ug/g) in the petola and the
sediment of the Secovlje salt-pans. (Metal - radio-
activation analysis, P. Stegnar, 1981).

Vzorec/ Corg As | Cd | Co | Cu | Sb | Zn
Sample

Petola 3,6-6,2 13,8 |0,13|6,6 |14,2]0,21 (44,2
Sediment | 0,4-1,6 |110,4(0,62(16,7139,6(0,25(89,6

Solinarji z lesenimi strgali grabijo sol vec¢krat dnev-
no, ko njeni kristali dosezejo velikost okrog 1 mm. Po-
gostnost "solne zetve", kot tudi imenujejo pridobivanje
soli, je odvisna predvsem od vremenskih razmer. Visja
temperatura in predvsem veter pospedujeta izhlapevanje
slanice in izlo¢anje soli. Preostalo oziroma "izrabljeno"
slanico solinarji v konéni fazi preusmerijo v odto¢ne
kanale, ki so speljani ob robovih bazenov, te pa
napolnijo s svezo koncentrirano slanico.

Petolo pred vsako solinarsko sezono skrbno obnav-
ljajo, tako da vdolbine izravnajo s presejanim morskim
blatom, bogatim z mikroorganizmi, ki ga obcasno vla-
zijo z morsko vodo. Solinarji ta proces obnavljanja pe-
tole imenujejo "gnojenje". Po priblizno 20 dneh se blato
zgosti in mikroorganizmi se povezejo s staro skorjo
petole. Kljub umetnemu posegu ¢loveka pri nastajanju
petole so biokemi¢ni procesi moc¢no odvisni od okolj-
skih faktorjev in se v veliki meri priblizujejo razmeram,
kot vladajo v naravnih evaporitnih okoljih. Schneider
(1979) ugotavlja, da med mikroorganizmi v secoveljski
petoli prevladuje cianobakterija Microcoleus chtono-
plastes, ki je ena najbolj trdozivih vrst in je sposobna
preziveti tudi desetkratno slanost morske vode. Se-
diment pod petolo e prvih nekaj cm zaradi drobno-
dispergiranega pirita in organske snovi 3e ¢rne barve.
Pirit se javlja v nekaj do 50 pm velikih kroglastih zrnih
(framboidih) in se izlo¢a zaradi aktivnosti sulfatnih
bakterij pri nastanku sadre. Po sestavi je sediment me-
ljasta glina z okrog 20% karbonata in do 2% organskega
C. To ¢rno blato, bogato s sadro in mikroalgami, se
danes v veliki meri uporablja kot naravna aktivna glina
v kozmetiki (fango). Pod to prehodno plastjo pa je
sediment zelenkasto siv oziroma enak, kot ga najdemo v
drugih solnih gredah z nizjo stopnjo zgoscevanja
morske vode. Tudi to je mejasta glina z vecjo ali manjso
vsebnostjo lupin skoljk, polzev, ostrakodov, ehinode-
rmov in foraminifer. Fosilni skeleti organizmov kazejo
na pretezno morsko in ob¢asno braki¢no okolje sedi-
mentacije.

Sl. 5: Kristali soli z lepo razvitimi kockami. (Foto: V. MikuZ).
Fig. 5: Salt crystals with nicely formed hexahedrons. (Photo: V. MikuZ).
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Secoveljske soline so idealno, kljub ¢lovekovim po-
segom prakticno naravno okolje, v katerem lahko
nemoteno preucujemo mehanizem, fizikalno-kemi¢ne
parametre in vlogo mikroorganizmov pri kristalizaciji
evaporitnih mineralov, kot sta sadra in halit oziroma
jedilna sol. Zato so soline edinstven mineraloski labora-
torij na prostem.

Tabla 1/Plate 1:

Sl 6: Secoveljske soline se razprostirajo na poplavni
ravnici Dragonje. V ospredju je opusceni del solin -
Fontanigge. (Foto: T. Makovec).

Fig. 6: The Secovlje salt-pans are situated in the Dra-
gonja's floodplain. In the foreground there is the
abandoned part of the pans - Fontanigge. (Photo: T.
Malkovec).

Sl. 7: Po dovodnih kanalih se sveza morska voda pre-
taka v velike grede, kjer pri¢enja njeno izhlapevanje.
(Foto: T. Makovec).

Fig. 7: Fresh seawater is brought along conduit chan-
nels to the large beds, where ils evaporation begins.
(Photo: T. Makovec).

Sl. 8: Kristalizacijski bazeni, v katerih se iz slanice iz-
loca sol. (Foto: T. Makovec).

Fig. 8: Crystallisation basins, where salt is extracted
from brine. (Photo: T. Makovec).

SI. 9: Vsak od kristalizacijskih bazenov ima vdolbine
("fossa"), v katere solinarji shranjujejo slanico v primeru
dezavja. (Foto: T. Makovec).

Fig. 9: Every crystallisation basin has special hollows -
the so-called fossas - where brine is stored in cases of
rain. (Photo: T. Makovec).

Sl. 10: "Zetev" soli v poletni sezoni. (Foto: B. Ogorelec).
Fig. 10: "Harvest" of salt during the summer season.
(Photo: B. Ogorelec).

Sl. 11: Belo zlato c¢aka v kupih na svojo nadaljnjo
usodo. (Foto: B. Ogorelec).

Fig. 11: The white gold waits, for its further fate.
(Photo: B. Ogorelec).

Tabla 2/Plate 2 (Foto/Photo: T. Makovec):

Sl. 12, 13: Le najbolj trdozive halofitne rastline uspe-
vajo v solinskem blatu.

Figs. 12, 13: In the salt-pan silt only the most tenacious
halophilous plants can survive.

Sl. 14, 15: Morsko blato z znacilnimi izsusitvenimi raz-
pokami in poligoni.

Figs. 14, 15: Sea mud with its characteristic mud-up
cracks and polygons.

§l. 16: Zapuscene hise so price preteklega zivljenja v
solinah.

Fig. 16: The abandoned houses are witnesses of the past
life in the salinas.

Sl. 17: Soline se pripravljajo k spanju.
Fig. 17: The salt pans are gelting ready to fall into a
slumber.

249



ANNALES - Ser. hist. nat. - 10 - 2000 - 2 (271)

Bojan OGORELEC et al.; SECOVELJSKE SOLINE - GEOLOSKI LABORATORIJ V NARAVI, 243-252

.;-u—-ﬂﬂawmﬂ

———

i\ ¥
_..n-—'*"“" - L

TABLA 1 / PLATE 1

250




ANNALES - Ser. hist. nat. - 10 - 2000 - 2 (21)

Bojan OGORELEC et al.: SECOVELISKE SOLINE - GEOLOSKI LABORATORIJ V NARAVI, 243-252

TABLA 2 / PLATE 2

251



ANNALES - Ser. hist. nat. - 10 - 2000 - 2 (21)

Bojan OCORELEC et al; SECOVELISKE SOLINE - GEOLOIKI LABORATORI V NARAVI, 243.252

THE SECOVLJE SALT-PANS - A GEOLOGICAL LABORATORY IN NATURE

Bojan OGORELEC & Miha MISIC
Geological Institute of Slovenia, SI-1000 1jubljana, Dimiceva 14

Jadran FAGANELI
Marine Biological Station, National institute of Biology, 51-6330 Piran, Fornace 41

SUMMARY

The article presents the geological and geochemical factors effecting the processes of crystaflisation at the
Secovije salt-pans. Part of the salt-pans complex that cover some 8 km? along the mouth of the Dragonja river has
been abandoned and turned into a landscape park with a reserve for birds and halophilaus organisms. The sediment
in the pans consists of fine argillaccous sand with up to 20% carbonates and the increased organic  content (up to
2%). During the evaporation of seawater, gypsum, Mg-calcite, halite and pyrite are formed as authigenic minerals.
One of the special features of the salt-pans is the petola, some 2 cm thick gelatinous crust, an which salt is
extracted. Apart from the above-mentioned minerals, the Secovlje salt consists of microorganisms (cyanobacteria
and diatoms), clay minerals and pyrite. The sedimentation at the pans has been fairly rapid, i.e. 3 num per year,
based on T1C analysis of pieces of wood from the V6 borehole. The Secovlje salt-pans delineate a natural evaporitic
environment or a kind of geofogical laboratory in nature, adapted with the work of human hands.

Key words: sait-pans, recent sediment, crystallisation of salt, Se¢ovlje, Gulf of Trieste
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PRISPEVEK K POZNAVANJU FIZICNOGEQGRAFSKE PODOBE
SECOVELJSKIH SOLIN

Darko OGRIN
Qudelek za geogratijo, Filozofska fakulteta, S1-1000 Ljebljana, Atkerdeva 2
e-mail: Darko Ogrin@fr.Uni-LiS|

IZVLECEK

Analizirane so naravnogeografske prvine, ki so bile pomembne za nastanek in defovanje solin ob spodnjem toku
Dragonje pri Secovijah, predvsem geoloske in geomarfoloske znacilnosti, med njimi tdi antropogeni clementi
povrsia, kot so npr. umetni nasipi. Posebna pozomost je namenjena hidraloskim razmeram Dragonje, umetno
narefeniom solinskim kanalom kot tudi kemicnim in fizikalnim lastnostiom Piranskega zaliva. 7 vidika razmer za
pridobivanje soli so predstavijene tudi klimatske razmere, predvsem soncno obsevanje in temperatuca zraka ter
padaving in vetrovnost.

Kljucne besede: fizicna gecgrafija, geomorfoloske, hidroloske in klimatske razmere, Sec¢oveljske soline, Slovenska
Istra, Stovenija

CONTRIBUTC ALLA CONOSCENZA DELLE CARATTERISTICHE FISICO-GEQGRAFICHE
DELLE SALINE DI SICCIOLE

SINTES!

Nellarticolo vengono analizzati gli elementi geo-naturali che furono importanti nefls formazione e per la
funzionalita delle saiine lungo il corso inferiore def fiume Diragogna, nei pressi di Sicciole. Particolare importanza
viene aftribuita alle caratteristiche geclogiche e geomoriologiche, tra le quali vengono considerati anche gli
elementi antropici in superficie, come ad esempio i terrapieni artificiali. Nell‘articolo vengono trattate anche fe
condizioni idrologiche del fiume ragogna, i canali artificiali neffe saline e le carattedistiche chirnico-fisiche deffa
haia di Pirano. Vengono inoftre presentate le candizioni climatiche determinanti nella formazione delf sale, came la
radiazione solare, fa temperatura dell'aria, le precipitazioni ed i venti.

Parole chiave: geografia fisica, condiziani geomorfologiche, idrofogiche e climatiche, saline di Sicciole, Istria
slovena, Slovenia
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UvoD
"Da nastane sol, so potrebni voda, sonce in veter"

Solinarji so obiskovalcem solin med prvimi stvarmi
radi povedali izrek, da so za nastanek soli potrebni
voda, sonce in veter. Dodali bi $e "povrsje", natancneje
tip obale, saj soline ne morejo nastati kjerkoli, in seveda
ljudje - solinarji, ki zemljo in vodo, ob pomoc¢i sonca in
vetra, pripravijo do tega, da rodi sol. V skladu s soli-
narskim izrekom so v prispevku analizirani naravnogeo-
grafski elementi, ki so pomembni za nastanek in delo-
vanje solin ter od katerih je odvisna solna sezona.

Kljub velikemu gospodarskemu, kulturnemu in nara-
voslovnemu pomenu solin je v slovenskem prostoru ma-
lo studij, ki osvetljujejo to edinstveno pokrajino z geo-
grafskega vidika. Savnik (1951, 1965) je napisal dve
druzbenogeografski razpravi o Piranskih solinah, krajsi
prispevek na to temo je napisal Kumar (1963), Orozen-
Adami¢ (1979) in Lovrencak (1979) pa sta pisala o zna-
¢ilnostih poplavnega sveta ter prsteh in vegetaciji ob
Dragonji. Za razumevanje naravnih moznosti nastanka
in geneze solin je pomembna Sifrerjeva (1965) studija o
kvartarnem razvoju obmorskega reliefa Slovenske Istre.
Opozoriti velja tudi na podrobno geolosko studijo o
sedimentu Secoveljskih solin (Ogorelec et al., 1981),
studijo o hidroloskem rezimu in erozijskih procesih v
pore¢ju Dragonje (Globevnik, 1999) ter posebno ste-
vilko naravoslovne revije Proteus (1985-3) o solinah. O
pomenu solin z naravovarstvenega vidika in kot o mo-
kris¢u mednarodnega pomena pisejo Krizan (1990) ter
Beltramova (1994). Od obseZnejsih monografskih del o
Piranskih solinah omenimo 3e dela Nicolicha (1882),
Cumina (1937) ter Pahorja in Poberajeve (1964).

POVRSJE

Za nastanek in razvoj solin morajo biti na voljo
obsezne povrsine plitvega morja oziroma nizke obale iz
vodoneprepustnih ali pa vsaj slabo prepustnih kamnin.
Istrska obala med Trstom in Savudrijo je raz¢lenjena in
sestavljena v glavnem iz dveh delov: iz polotokov, strle-
¢ih v morje, in vmesnih zalivov, ki se nadaljujejo v
nizko obalo. V okolici 1zole imamo tudi kratek odsek
nizke apnencaste obale.

V morje strlec¢i polotoki iz flisa se marsikje zaklju-
¢ujejo z zelo markantnimi strmimi stenami - klifi. Zalivi
med polotoki so potopljeni spodnji deli dolin. Vecji so
ob Rizani, Badasevici, Dragonji in Drnici. V zadnji le-
deni dobi je bila morska gladina v Jadranu za 90 do 100
m nizja od danasnje. Tedaj so omenjeni vodotoki tekli
se dlje proti zahodu in se stekali v veliko reko, ki se je v
Jadransko morje zlivala nekje med Ancono in Zadrom.
Z otoplitvijo podnebja ob koncu ledene dobe se je mor-
je ponovno zacelo dvigati in potopilo nekdanje re¢ne
doline. Morje se je e posebej mocno dvigalo v obdobju

med 16.000 in 6000 pred nasim stetiem (Sifrer, 1965).
Kasneje se je dviganje ustavilo, nihanja pa so se ves ¢as
nadaljevala. V posameznih obdobjih je bila morska gla-
dina visja od danasnje, v drugih pa nizja. O tem nam
pricajo ohranjene podmorske in obrezne terase.

Ob izlivu v morje vodotoki odlagajo material, ki ga
prinasajo s seboj, in tako ustvarjajo obsezne naplavne
ravnice. Dragonja, Rizana in drugi vodotoki s flisnega
gricevja Slovenske Istre e vedno zasipavajo svoja ustja
in tako pocasi, a vztrajno §irijo spodnje dele dolin na
rac¢un morja. Ob koncu ledene dobe in tik po njej, ko so
bile temperature pcgosto okoli nicle in je bilo prepe-
revanje flisa moc¢nejse, so tudi vodotoki intenzivneje na-
sipavali. V blizini struge so odlagali predvsem prod, dlje
od struge pa finejde pescene in ilovnate sedimente. V
sedanjem c¢asu nasipavajo predvsem drobnozrnate sedi-
mente, ki se mesajo z morskim blatom.

O hitrosti nasipavanja lahko sklepamo iz debeline
nanesenih sedimentov. Ob izlivu Dragonje je ta zaradi
razgibanega reliefa pod nasutino razli¢na. Vrtine, ki so
bile izvrtane med raziskavami za nekdanji premogovnik
v Secovljah, so pokazale, da znasa od 25 m juzno, pa do
nad 100 m severno oziroma SZ od Secovelj (Sifrer,
1965). Hitrost nasipavanija je omogocila izracunati vrtina
sredi Lere, ki je na flisno podlago naletela v globini 40 m.
V globini 26,5 m so pri vrtanju naleteli na kos debla in s
pomocjo C-14 ugotovili, da je staro 9160120 let. To
pomeni, da je Dragonja s pritoki v povprecju vsako leto
nanesla okoli 3 mm naplavin (Ogorelec et al., 1981).

Intenzivnost nana3anja gradiva je v tesni povezavi z
lastnostmi kamninske podlage, v kateri ima Dragonja
svoje porec¢je. Vecina porecja je v flisu, ki je erozijsko
neodporen, $e posebej, ¢e je z njega odstranjena vege-
tacija. Nekatere meritve v razgaljenih in strmih flignih
pobocjih so pokazale, da ta zaradi erozije nazadujejo
od 0,75 do 2 cm na leto, odvisno od strmine pobocja
(Ogrin, 1992). S podobno hitrostjo se pomikajo tudi klifi
na obalnih polotokih (Zumer, 1990). Za porecje Dra-
gonje so izracunali, da se letno odplavi v odvodnike
povprecno 10.700 m?* materiala, kar je zaradi vedno
vecje zaras¢enosti z gozdom za vec¢ kot polovico manj
kot pred dvajsetimi leti (Globevnik, 1999). Zaradi tako
velikega odnasanja na eni strani in akumulacije na drugi
ne presene¢a, da je bil nivo spodnjega dela doline
Dragonje in Drnice pod naseljem Dragonja v rimski
dobi za 1,5 do 2 m nizji od danasnjega, kakor so nam
razkrile arheoloske najdbe, in da je morje segalo bist-
veno globlje v zaliv.

Ce so bile ze v ¢asu Rimljanov ob ustju Dragonje in
Drnice soline, kakor pravijo nekatere domneve, potem
so jih verjetno uredili na danasnji Ribili, to je ravnici
med obalno cesto in vasjo Dragonja, ki je bila tedaj
obalno mokris¢e in izpostavljena povodnjim tako
Dragonje in Drnice kakor tudi morja. V teku stoletij je
nato Dragonja s svojim deltastim izlivom in pogostimi
poplavami, ob katerih se je odlozila velika koli¢ina
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naplavin, postopoma potiskala mokrisce vedno bolj v
morje. Hkrati so se proti zunanjemu robu Piranskega
zaliva pomikale tudi soline, na prejsnjih solinarskih
povrsinah pa so urejali obdelovalne povrsine.

Danasnja naplavna ravnica ob spodnji Dragoniji,
Drnici (SI. 1) in Jernejskem potoku je velika okoli 13
km?, od tega pride na solinski del nekaj ve¢ kot polovica
vse povrsine. Na preostali polovici so z melioracijami
pridobili kvalitetne kmetijske povrsine. Ravnica se
razteza med polotokom Seco na severu, Parecagom,
Loncanom in Dragonjo na SV in vzhodu, na jugu pa jo
omejuje strmi rob Bujskega krasa. Ravnica je prekrita z
enakomerno zrnatim in homogenim sedimentom melja-
sto glinaste strukture, ki je nastal z mesanjem re¢nih
flisnih naplavin in morskega blata. V podrobnem jo
lahko razdelimo na manjsi severni del, ki je nastal ob
ustju Jernejskega potoka, in ve¢ji juzni del ob Dragonji in
Drnici. Mejo med obema oblikuje nizek flisni hrbet, ki se
spusca s Kroga (n.v. 115 m), na katerem je samostan sv.
Onofrija, proti zahodu. Na hrbtu so nastale Secovlje,
razloZzeno naselje z grucastim jedrom na samem robu
naplavne ravnice, po katerem so soline tudi dobile ime.

Sl. 1: Naplavna ravnica ob spodnji Dragonji in Drnici
pri Secovljah. (Foto: D. Ogrin)

Fig. 1: Alluvial plain along the lower Dragonja and
Drnica rivers near Secovlje. (Photo: D. Ogrin)

Nasipi kot antropogeni element povrsja

Pri opazovanju solin smo vedno v dilemi, ali so
morska ali kopenska pokrajina. Nobenega dvoma pa ni,
da je to pokrajina, ki ji je vtisnil mocan pecat prav
¢lovek. Ce nanje gledamo od dale¢, se bomo verjetno
odlogili za prvo izbiro. Prevladuje voda, ¢eprav plitva.
Za soline kot del kopnega pa se laze odloc¢imo, ce se
sprehodimo po njih. Sprehod nam razkrije omrezje
nasipov razli¢nih vrst in dimenzij, ki nam omogocajo,
da ja ta navidez morska pokrajina zelo prehodna in po
tej lastnosti torej bolj podobna kopnemu. Poti po
nasipih vodijo od fonda do fonda, od hise do hise, od
enega dela solin do drugega.

Se pomembnejsa funkcija nasipov in zidov od pre-
hodnosti je varovanje pred poplavami z morja in kopna
ter delitev solnih fondov in polj med seboj. Nasipi, ki
locijo soline od morja, so najmocnejsi. Zgrajeni so iz
zunanjega in notranjega zidu iz kamna ter vmesne plasti
moc¢no zbite gline, ki brani dostop morske vode v
soline. Z morske strani so utrjeni se s kamnometom, ob
katerem se razbijajo morski valovi.

Podobno kot obalni nasipi so zgrajeni tudi nasipi, ki
locijo solne fonde od dovodnih kanalov. Z zunanje in
notranje strani so obzidani s kamnitim zidom, vmes pa
je glineno polnilo. Naloga teh nasipov je preprecevanje
vdora blata v kanale in v solne fonde, hkrati pa so na
obeh straneh dovodnih kanalov do 2 metra siroke poti.

V nasprotju s prejsnjimi, so nasipi ob rekah, npr. ob
novi strugi Dragonje, zbiti samo iz gline. Na prvi pogled
so moc¢nejsi od nasipov ob morju, saj so vigji in siroki do
10 m ter zgrajeni v obliki prisekane prizme, nimajo pa
kamnitega zidu, ki bi jih utrjeval. 1z gline je zgrajena
tudi vecina nasipov, ki delijo solne fonde med seboj, so
pa seveda manjsi in bolj obcutljivi, zato jih morajo
solinarji vsako leto obnavljati, podobno kot notranje de-
litvene nasipe.

Popolna slika in hierarhija labirinta nasipov v Seco-
veljskih solinah je bila vidna v ¢asu polnega obrato-
vanja solin. Z opuscanjem dela solin se je tudi ta mikro-
element solinarske pokrajine zacel rusiti, najprej najbolj
krhki notranji delitveni nasipi iz gline, zob c¢asa pa je
pocasi zacel glodati tudi navidez moc¢ne nasipe ob ka-
nalih in tudi obalni zid. Narava tezi k iznicenju
stoletnega truda generacij solinarjev in k povrnitvi solin
v naravno stanje obalnega mokrisca.

VODE

Ko govorimo o vodi v solinah, se oziramo kar na
nekaj koncev. Proti morju, saj brez slane morske vode
ne bi bilo soli. Proti gricevju, od koder prihaja muhasta
Dragonja, ki je nasula solinarsko ravnico in v preteklosti
tudi pogosto pometla s solinarjevim delom. Proti nebu,
ki s temnimi oblaki in dezjem grozi s prekinitvijo zetve.
Pred desetletji so se solinarji ozirali tudi proti vznozju
Savudrijskega krasa, kjer so se oskrbovali s pitno vodo.

Piranski zaliv

Piranski zaliv loc¢i od Trzaskega zaliva navidezna ¢r-
ta, ki povezuje Savudrijski rt s piransko Punto. Njegova
povriina je okoli 19 km2. Dno je precej ravno, globoko
10 do 20 m in nasuto z glino in muljem. Manjse skalne
ceri se pojavljajo le pri Savudriji. Voda v zalivu ima vse
lastnosti, ki so znacilne za robna, kontinentalna morja.

Zaradi plitvosti in zaprtosti ter majhne vodne mase
se voda v zalivu, glede na njegovo geografsko $irino,
poleti nadpovprecno segreje, pozimi pa ohladi (SI. 2).
Najvisje temperature doseze v povprecju avgusta, okoli
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24°C, najnizje pa februarja, okeli 8°C. V posameznih
letih so lahko ekstremi Se vecji. Tako se je v hudi zimi
februarja 1956 morje ohladilo na 1,6°C, avgusta 1959
pa segrelo na 28,6°C. Temperatura morja pred Secovelj-
skimi solinami je odvisna tudi od Dragonje in Drnice.
Oba pritoka s kopna sta hladnejsa od merja, zato je tudi
morska voda ob izlivih hladnejsa od vode na holj
odprtem. Razlike so zlasti velike ob visoki vodi obeh
rek.

—Temp. morja —— Temp. zraka
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SI. 2: Povprecna mesecna temperatura zraka in morja
(v globini 30 cm) v Portorozu (1976-1985).

Fig. 2: Average monthly air and sea temperatures (al a
depth of 30 cm) at PortoroZ (1976-1985).

Bolj kot temperatura je za solinarje zanimiva slanost
Piranskega zaliva. QObicaino je 1a okoli 35%., kar je nad-
povpredno v primerjavi s slanostjo oceanov (33%e). Med
letom se slanost nekoliko spreminja. V. povitinskem
sloju vode je najvisja pozimi, ko iahko doseze 38%e.
Visoko slanost pezimi pojasnjujejo s pevecanim doto-
ko bolj slane vode iz juznejsih predelov Jadrana.
Manjsi maksimum je tudi avgusta, ko je more naj-
toplejse in je zelo veliko izhlapevanje. V topli polovici
leta je slanost nasplosno nizka in s sué¢e okrog 33%o
(Bicanic & Bakovic, 2000},

Stanost morja je zelo odvisna tudi od dotoka sladie
vode v Severni Jadran, zlasti vodnatosti Pada, Soce in
drugih veé¢jib rek. V letih 7 velikimi pretoki rek, ko se
manj slana povriinska voda razieze po celotnem Sever-
nem Jadranu, se slanost mosja lahko zniza celo pod 30
%o, V samem Piranskem zalivu pa wuravnavajo slanost
tudi Jokalni vodotoki, predvsem Dragonja in Drnica.
Znacilno zanje pa je, da imajo najmanjse pretoke poleti,
tako da nimajo vecjega negativiiega uCinka na prido-
bivanje soli.

Nasprotno pa je za pridobivanje soli zelo po-
membnro gibanje morske vode, v manjsi meri tokovi, ki
so v Trzaskem zalivu §ibki. Previaduje 1ok, ki tece ob
istreki obali proy severu, se ab trzaski obrne in ob
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italijanski vraca na jug. Povprecna hitrost toka je 0,8
vozla, nekoliko hitrejsi je le ob rtih. Zelo pomembna je
bibavica. Ob plimi spustijo selinarji svezo morsko vodo
iz kanala v izparilne bazene, ob oseki pa odvajaje
dezevnico in izrabljeno slanico po odvodnib kanalik
nazaj v morje.

Po pedatkih za Trst obicajna razlika med plimo in
oseko ne presega 60 ¢m, najvecja pa ne 90 cm, kar je
najved v jadranu. Le izjemoma je marje jahko visje.
Navadno se to zgodi med oktobrom in decembrom, ob
jugu in nizkem zracnero pritisky, ko pride do kopicenja
morske vode v Severnem Jadranu. V primesjavi z Qtran-
tskimi vrali se morska giadina lahko dvigne za 100 do
150 om, v primerjavi s povpreCno visino vode v Trzas-
kem zalivu pa tudi do 2,5 m. To povzroci poplave v nize
lezecih predelih ob morju. Znane so poplave Benetk, pri
nas piranskega obrezia in Tartinijevega trga, v [zoli man-
draca, do nedavnega Bonifike v Kopru ter tudi Seco-
veljskih solin, ziasti opuscenih Fontanigg. V vecini pri-
merov spremija visoko morje, ki traja nekaj dni, mocno
valovanje. Stanje morfa ishko ob mocnem vetru doseze
stopnjo 3 do 4, to ie visine valov med 1,25 do 2,5 m.

Morske poplave Secoveljskih solin so bile v pre-
teklosti velik problem. V zgodovinskilhy virih so ohra-
njena Stevilna porocila, ko je morska voda (tudi v kom-
binaciji z naraslo Dragonjo), preplavila soline, moc¢no
vaigvanje poskodovale in porusilo nasipe ter solinam
prizadelo veliko skode, saf je bila zetev soli zaradi tega
precej manjsa. Se zlasti so bile tezave te vrste pogoste
kones 18. stoletja, ko so hile soline, tudi zaradi za-
menjave politiche oblasti, prece] zanemarjene. Po na-
stopu prvega obdobja avstrijske oblasti v Istri so zato
leta 1802 priceli z regulacijo Dragonje in tudi obseZnim
poepravilom  zunanjibh nasipov, ki naj bi v bodoce
preprecevali morske poplave (Nicolich, 1882},

V novejiem casu od¢itavajo solinarji nastap plime in
oseke iz tabel in grafav, izdelanih na asnavi astronom-
skits izracunov nastopa luninith men. V normalnih raz-
merah nastopita vsakih 24 ur in 50 minut dvakrat plima
in dvakrat oseka. V pretekiosti pa so si pri racunanju
nastopa plime in oseke pomagali z epakto oziroma
“epeto", kakor so ji pravill. Epakta je starest lune na dan
1. januarja. Gre za stevilo dni, ki je potekic od zadnjega
mlaja v decembru. V' Secoveljskih solinah so zaceli
racunati "epeto” 5 1. marcem, to je po starem beneskem
koledarju, in z njenc pomecjo izra¢unali starost lune
oziroma nastop viscke plime za katerikoli den v letu. Po
zapisih Pahorja in Paberajeve (1964) so solinarji napo-
vedovali: "Tocno ob devetih zvecer na dan polne lune
je visoka plima. Naslednji dan se najvisia voda ne
pojavlia v istem ¢asu, temved ¥ ure kasngje itn. Po 7
dneh in 7 in V2 ure doseZe morje tisto tocko, ko je
razlika med plimo in oseko najmanisa. Naslednjega dne
zacne plima rasti in raste 7 dni in 7,5 ur. Tedaj je spet
zelo visoka plima in nizkas oseka. Gb novi polni luni je
plima spet ob 21. wri.
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Primerjava izracuna nastopa plime po piransko s
tabelami pokaze, da solinarski izracuni ne drZijo popol-
noma. V povprecju je napaka nekaj vec kot 20 minut, ni
pa vecja od ene ure, zato ni skodila njihovemu delu.

Dragonja

Na pomen Dragonje za nastanek, razvoj in zivijenje
v solinah kaze ime, ki so ga solinarji uperabljali za njen
spadnji tok skozi soline, “Fiume grando® - Velika reka,
ceprav v slovenskem merilu, kaj 3ele gire, se zdaleé ni
velika reka. Njen tok je dolg okoli 29 km, vodazbirno
obmocje pa ne presega 100 km® Reka nima stalnega
izvira oziroma zacetka, ampak nastane iz ve< manjsih
potokov, ki odmakajo severni rob Pregarske planote in
flidni hrbet med Zabavsko Varde (n.v. 405 m} in Dolgim
brdom (n.v. 407 m).

Njeno pore¢je je iroko v zgornjem delu, kjer sose v
flisu izoblikavale stevilne ozke doline in grape, ozje pav
spodnjem delu, kjer meji z levim bregom na Bujski kras.
Z leve dobi zalo tudi manjSe in krajse pritoke. Naj-
pomembnejsi pritok je Rokava (Pinjevec), ki se v Dra-
gonjo zliva pod Kostabone. V spodnjem delu je skupaj z
Drnico nasula siroke akumulacijsko ravnico, na kesteri so
tudi soline. V morje se po regulacijah leta 1955 izliva po
nekdanjem kanalu sv. Odorika ob juznem robu solin.

Po hidrografskih znacilnostih je Dragonja izrazito
hudourniska reka, ki fahko iz skromnega potocka v zele
kratkermn Casu naraste v znaten vodotok. V susnih delih
leta fabko povsem presahne, ob dezeviju pa hitro in znat-
ne naraste, Tedaj nosi 5 sabo velike koli¢ine erodiranega
flisnega materiala. ima jzrazite poteze submediteranskih
voda. Njen povpreéni letni pretok znasa za obdobje
1979-1994 le 1,1 m¥s, pri cemer so lahko dejanske
vredniosti tudi O m¥/s (SI. 3). Na drugi strani pa so ob
visoki vodi feta 1980 izmerili najvisji pretok ve¢ kot 97
m¥fs, kar je ved kot npr. povprecni Jemni pretok Krke ali
Liublianice. V povpre¢ju ima najvec vode oktobra in
novembra, to je v ¢asu viska padavin, najmanj pa poleti.

Po letu 1955, ko so Dragonji odvzeli njen drugi
najvecji pritok Drnico in jo po stari strugi Dragonje
speljali v morje prek solin, je Drnica postala drugi
najpomembnejsi pritok Piranskega zaliva. Dolga je okoli
15 km, njeno porecje pa obsega 32,5 km Odmaka od
100 do 200 m visok {lizgni hrbet med Krogom, Kortami,
Saredom, Gazonom, Smarjami in Sv. Petrom. Podobno
kot Dragonja je tudi Drnica izrazito hudourniska reka, le
da je manj vodnata. Njen povprecni letni pretok znasa
le okoli 0,5 m¥s (Orozen-Adamic, 1979). Najmanjsi vo-
dotak, ki se steka v morje na cbmodju Secoveljskih
solin, je lernejski potok. Dolg je 7 km, svojo pet proti
morju kon¢a pri Se¢i kot severni kanal Secoveljskih
solin. izvira pod Kortami, njegove vodozbimo obmocje
je veliko fe 3,4 km2.

Dragonja - Velika reka je bila v oc¢eh solinarjev ve-
lika predvsem takrat, kadar je ob poplavah pokazala
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SI. 3: Povprecni mesecni pretok Dragonje na vodo-
merni postaji Podkastel (1979-1994) in kolicina pa-
davin v PortoroZts (1975-1990). '

Fig. 3: Average monthly flow rate of the Dragonja river
at the Padkastel watergauge station (1979-1994), and
rainfafl recorded at Portoroz (1975-1990).

svojo divjo naravo. Pred regulacijo so bile poplave zelo
pogoste in obseZne. O visini nekaterih katastrofalnih
poplav pricajo oznake na danasnji trgovini v Secovljah
in zabelezbe v zgodovinskih visih. Glede na vzidane
plosce (SI. 4) je hila najvisja voda 14. 10. 1896, neko-
liko nizja 10. do 11, 10. 1852, 3e nizja pa 9. 10. 1765,
V vseh pritmerih je bil nivo vode ve¢ kot 1 m nad
danasnjim povrijem. Velike poplave so bile tudi v letih
1790-1795, ko so prakticno unic¢ile soline, Ob poplavah
leta 1795 je Dragonja tudi spremenila svoj tok. V 20.
stoletju so bile vecje poplave, kljub opravljenim melio-
racijskim delom, se leta 1937, 1946, 1955, 1960, 1965,
1969, 1974 in 1977 (Orozen-Adami¢, 1979).

Osnovna vzroka za poplave sta dva: velika kolicina
padavin, ki lahko v Slovenski Istri pade v enem dnevu
ali v nekaj urah, in zelo hiter odtok padavinske vode po
flisnih pobocjih. V povprecju pride na vsakih 30 let vsaj
en dan, ko pade vet kot 100 smm padavin, to je
enomese¢na kolicina bolj namacenega meseca, in 20
do 25 dni, ko pade nad 50 mm. Ob tako mocnih de-
zeviih velike kolicine vode s flisnega sveta izredno hitro
odtecejo, Tedaj se pobocja spremenijo v visto hudo-
urnikov in potokov, voda vre po povesju kot nekaksen
vodni plaz in s sabo nosi veliko materiala. Odtok vode
je bil v preteklosti, ko so bila pobocja bolj gola, zelo
velik tudi zaradi tega, ker ni bile zadrzevainega u¢inka
vegetacije. Danes je ta proces zaradi velike paras¢enosti
nekoliko boli umirien, kar zmanjiuje nevarnast poplav.

Boj s poplavami Dragonje v solinah je zelo dolg,
tako dolg, kot so stare soline. Zaradi stalne nevarnosti
poplav, tako recnih, morskih in kombiniranih, so morali
stalno graditi in dopolnjevati zai¢itne nasipe ter skrbeti,
da meteorna voda ni vdrla v soline. S prvimi vecjimi
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SL. 4: Plosce z oznacenimi visinami poplavne vode v
Secovijah. (Foto: . Ogrin)
Fig. 4: Plates with marked inundating water-fevels at
Secovije. (Photo: D. Ogrin)

regulaciiami Dragonje so zaceli leta 1802, Okoli 1850
s0 ob solinah zgradili varovalne odtocne kanale, pred 1.
svetovno voing pa sistem kanalov ob cesti ¢ez Ribilo.

Z vedjimi relioracijskimi in regulaciiskimi deli na
Dragonji in Dinici so koncali leta 1855, Dragonjo so re-
gulirali v dolzini 7,5 km, ji skrajéaii, izravnali in po-
globili struge ter jo utedili z obrambnimi oasipi. Prila-
godili so io za pretoke do 135 mYs. Pred solinami 5o jo
povezall s kanalom sv. QOdorika, ki je postal nov izl
Dragonje v merje. Staro strugoe so locili od reke, postala
e odvorini kanal iz Ribile, ki se zliva v Drnico. Na drugi
strani doline so zgradili 3,5 km dolgo regulirano strugo
Denice, ki se pri Secovljah izliva v staro struge Dra-
gonje, tako da je stari izliv Dragonje postal novi izliv
Drnice. Regulirana Dinica naj bi prenesla pretoke do 35
m3¥s (Orazen-Adamic, 1979).

Celotna dela so zajela kakih 500 ha powriine. Z
njimi so zelo zmanjsali nevarnost poplav, saj ob Dra-
gonji in Draici vecjih poplav ni vee, hkrati pa pridebili
se kakovostna kmetijska zemljisca. V nacdrtih je e gra-
ditev zadrzevalnikov v zgomjem toku Dragonje, s ¢imer
naj bi omilili njen hudournitkt znac¢aj. Zaradi naravo-
varstvenih razlogov ie realizacija teh nacriov vprashiiva.

Kanali

Festro sliko vodnega omrezia ob spodnji Drnic,
Dragonji in jemejskem potoku & dodatno popestrijo
sievilni kanali, ki podelgem in pocez prepredajo soline.
Glede na njihov sedanji in nekdanji namen jih tahko
razdelimo v ved skupin. V prvi skupini so mejni kanali,
ki obkrozajo coline. Nithov glavni namen je odvajanje
meteomih voda s kopnega. Taka sta npr. kanal sv. Jer-
neja na severnerm robu in kanal sv. Odorika oziroma se-
danji izliv Dragonje ob juznem robu sofin.

V drugi skupini so nekdanji plovai karal, po katerih
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so prevaZali sol iz hisnih skladisé v centralna skiadisca.
Rabili so tudi za dovoz potrebicin v soline kot tudi za
odvajanje dezevnice s solnih fordov v morje. Plovni
kanali so bili npr. Srednfi kanal, ki defi Lero na vzhodno
in zahodno polovico, Velika reka (sedanji izliv Drnice),
ki razmejuje Lero {severni del Secoveljskih solin) od juz-
nega dela - Fontanigg, in tudi kanal sv. Odorika.

Najpemembnejsi za soline so glavni dovodni kanali.
Po njih se solinam dovaja morska voda, edina surovina
za pridobivanje soli. § svojim zacetnim delom so glavni
dovadni kanali povezani z morjem, s kon¢nimi odcepi
pa se zajedajo glohoko med solne fonde. Se aktivnim
sclinam Lera dovaja svefo morsko vodo kanal Lera, ki
se zacne pri rtu Seca. Fontanigge so imele tri glavne
dovodne kanale, ki so rabili tudi za plovbo. To so kanal
Giassi, ki dovaja vodo sedanjemu muzejskemu delu
solin, kanal Curto in kanal Pichetto,

V eetrti skupini kanalov se devedni, odvodni in raz-
delilni kanali v solnih fondih, 71 kanali dovajajo slanc
vodo iz bazenov niZje zgostitve v bazene visje koncen-
tracije in v kondni fazi v cavedine {bazene kristalizacife)
ter odvajajo izrabljeno vodo v glavni odvodni kanal.
Pomembna naloga teh kapalov je tudi odvajanje dezev~
nice iz bazenov v mejne ali plovne kanale oziroma
naravnost v morje.

izviri pitne vode

b vsej vodi, slant ali napol slani, ki nas obdaja v
salinah, de pomistimo ae, da je bila pitna vada nekdal,
ko so solinarske druzine prezivele cela poletja v solinah,
eden najvecjily problernov. Pa se daleg, tudi ved kot 3
km, je bilo treba ponjo, pes ali z barko. Pred postavitvijo
vodovoda v soline so se solinarji iz Lere oskrbovali na
izvirih pri sv. jerngju in v Secovijah, toda ti izviri so Ze v
pozni pomladi presahnili. Edini kraj, kjer je bilo dovol
pitne vode, so bile Fontanele pod Savudrijskim krasom.
Tam je bilo do srede tridesetih let tega stoletja veg
veelcev z dobro pitno vodo. Ko so v Secovljah odprii
rudntk ¢rnega premoga, ki je s svojimi rovi segal pod
sofine do Savudrijskega krasa, so vsi vrelci, razen enega,
presahnifi. Pri preostalen vrelcu, ki so ga po 2.svetovni
vojni obzidali, se je dolgo ¢asa oskrboval prakticno ves
juzni del solin.

{zviri Fomanele niso edini tzviri na stiku krednih
apnencev Bujskega krasa in dolinske kvartarne napla-
vine Dragonje. Najbolj poznant so izviri v BuZinih in
Gabrijelih, ki so zajeti za potrebe obalnega vodovada.
Vi izviri v Buzinih niso zajeti, del vode prosto odteka in
ostaja ujet med pobociem in novo strugo Dragonje, kar
veckrat letne povzroca poplave. Ved izvirov na obrobju
Bujskega krasa so odkrili pri kopanju nove struge Dra-
gonje. Sladkovodni izviri se nadaljuiejo tudi v morju
vzdoiz Savudrijskega polotoka. To so tako imenovane
brojnice, ki jih opazimo po motnosti, ki nastane zaradi
mesdanja slane in siadke vode. Brojnice niso maocne,
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veckrat tudi izginejo, kar kaze na to, da 3o podvedni
izviri majhni in obéasni.

SONCE IN VETER
Sonéno obsevanje in temperatura zraka

Solinarstve je dejavnost, ki je skoraj v celoti odvisna
od vremena, saj vse faze pridobivanja soli potekajo na
prostem. Zato eno izmed asnovnih nacel, ki ga soltnarji
spostuiejo, pravi, da se je treba vedno ravnati in delatl z
vremenam. Poznavanie lokalnih vremenskih znakov in
napovedovanje vremena s pomodcjo njin lalke solinarje
resi najhufSepa, ne glede na uradne vremenske rapove-
di. To je, da nepriczkovani dez odplakne ve¢drevni
trud. Napovedovanje viemena je hilo v preteklosti, ko
$e ni bito vremenskih napovedi, se wliko bolj pomemb-
na. Zato ni ¢udno, da so solinarji skozi generacije ra-
zvili celo vrsto napovedi vremena po razlicnih znakih,
ki danes, zal, zaradi razlicnih vzrokov tonejo v pozabo.

Osnovni proces pri pridobivanju soli je pastapno
izparevanje morske vode, dokler vada ni dovel; gosta, da
nastopi proces kristalizacife. izparevanje je odvisno od
kalicine sonéne encrgije (sonénega sevanja) oziroma od
padavin, Stevila eblacnih in jasnih dni, od viaznosti zra-
ka in vetrovnosti. Bolj ko je vreme jasno, soncno, seho in
vetrovno, veci je pridelek. Vremenske in podnebue
razmere v Sevemnem Jadranu omogodajo zacetek solne
sezone v aprilu ali v zacetku maja, traja pa do septembra
oziromna prvega vedjega dezevia ob koncu poletja. Ob
ugodnih razmerah se lahko zaviede se v oktoher.

Splotne vremenske in podnebne razmere za prido-
bivanje soli so gh Sevemem fadranu, v primerjavi z juz-
nim Sredozemlijemn, kier npr. v Tuniziji raja solna se-
zona prakticéno vse leto, mani ugedne. Soncno obseva-
nja ie krajle, vec je padavin in padavinskih dni, vig[a je
viaznost zraka, razen tega pa je vreme tudi poleti prece
nestabiine. Vse to se kaze v veliki variabilnosti pridelka
soli od leta do leta. Ne oznacujemo toref podnebja ob
Severnem fadranu zaman za submediteransko, to je ne-
pravo ali omiljeno mediteransko. Zanj je znacilno pre-
pletanje mediteranskih potez (mile zime, vroca poletja,
ved padavin v hladni polovic leta), z znacilnosumi ce-
linskega podnebja (obcasni prodori zelo hladnega zra-
ka, padavine konec pomladi in v zacetku poletja, vecja
sprementjivost vremena),

V Slovenskj Istri sije sance v povpreciu 2346 ur letno
(6,4 ure na dan), kar ie najvec v Sloveniji, pa¢ pa okoli
200 ur manj kot v juznem Sredozemiju, Najbolj soncen
mesec je fuli (10,6 ur na dan), najman] pa december
(3,1 ure na dan). Poleti, v Casu solne sezone, sije sonce
v povpreciu skoraj 10 ur na dan. Podatki o oblaénost pa
nam povedo, da je tudi v tem letnem casu na visku
dneva, ob 14h, povprecno skorvai pol neba pokritega 7
oblaki, kar seveda zmanjsuje koli¢ino prejete soncne
energije. Ali povedano drugace, v vseh treh poletnih

[ A

mesecih je le za slab mesec popoinoma jasnik dai, 10
dni je v povprecju obtacnih, drugi pa so nekje vmes.

QOpazovanje oblakov, njihove oblike, barve in smeri
neba, kjer so se prikazali na nebu, je bilo za solinarie
zelo pomembno. Kakor sta zapisala Pahor in Poberajeva
{1964), je bilo njthove oko med delom stalno uprto v
nebo, tako da so opazill vsake spremembao, koristno ali
skodijiva za njihovo delo. Predvsem jih je skrbelo, ¢e so
se oblaki in meglice prikazali nad Savudrijskim polato-
kom. To je pomenilo zanesljiiv dez, zato so pohiteli s
spravilom “ezke vode" v posebne jaske ("fosse del
cavedin® in jo, potem ko je vreme dopuscalo, ponovna
fzpostavili izhlapevaniu. Na skoraj$nje postabsanje vre-
mena so jih opozariali tudi oblaki v abliki ovéic (volne),
e pa so se razvili zelenkasti in ernkastt oblaki, so
pricakovali neurje in bliskanje. Ni¢ dobrega niso obetali
niti rdeci oblaki ali oblaki na zahodu. Brez skrbi pa so
delali, ¢e so se oblaki prikazali nad visjim zaledjem na
vzhodu, kajti ti niso prinesii dezja njihovim poljem.

Mediteranskirm razmeram so v obalnih predelih Sio-
venske Istre e najhalj podobne temperature, zlasti v po-
letnih mesecih. Povprecne letne temperature so ob mor-
fu med 13 in 14°C, januarske med 3 in 5°C, kar omo-
goca rast tudi nekaterim predstavnikom  zimzelene
mediteranske vegetacije, julijske pa med 21 in 23°C.
Poletia so veoda, s pavpredno temperaturo okoli 22°C,
Od priblizne 90 poletnih dni se v vec kot 2/3 le-teh Cez
dan ogreje nad 25°C. Prijetno topfe so poleli zunaj dna
dolin tudi nodi, saj toplo morje in kratka no¢ pre-
precujeta pretirano ohlajevanje. V skoraj tridesetih no-
¢eh se ne ohladi pod 20°C. V dolinah, kjer se pojavija
temperaturma inverzija, je toplih noci manj, po podatkih
za Letalis¢e Portoroz v Se¢avliah fe okoli 5 na leto.

Vpiiv morfa se pozna tudi pri ekstremnih tempe-
raturah, saj preprecuje takae pretirano ohladitev kot
segrevanje. Zaradi tega so bile najvigje in zlasti najnizje
temperature v Stovenski Istri izmerjene v notranjosti in
ne ob marju. Ob morju se je, po razpolozijivin po-
datkih, najbolj ohladilo februarja 1991, ko se je zive
srebro v Secovijah spustilo do -10,3°C (v Kubedu janu-
arja 1985 do -16°C), najtopleie pa je bifo 4. 7. 1952, ko
so v Kopre namerili 36.6°C. Tako bma npr. Kubed v
primerjavi s Portarozem tudi trikrat ve¢ dni, ko se tem-
peratura povzpne ¢ez 30°C, in kar petkrat vee dni s
temperatiso pod ledis¢em.

Glede lokalnih temperaturnih razmer pa tudi obalni
pas ni enoten. Zlasti so opazne razlike med nizko obale
ob izlivih rek, kamaor spada tudi obmocie Secaveljskih
salin, in vigjimi polotoki in pobodji. Razlike so najvedje
pri minimalnih temperaturah, ko se ob mimem in jas-
nem vremenu ponodi in zgodaj zjutraj, ne glede na letni
cas, v dolinah pojavlja tempersturna inverzija. Tedaj
imajo doline nizjo temperaturo kot visji predetft. In-
verzija nastane kot posledica stekanfa hladnega zraka iz
visjih predelov po dolinah proti morju. fnverzoa plast
zraka je tahko razlicno visoka, obi¢ajnoe pa nekaj 10 m.
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Opazime jo kot meglico, ki se vlece po dolinah.

Ob vzporednih meritvah na Belem Krizu (n.v. 22 m)
in na Letalisce Secavlje (n.v. 2 m) se je pokazalo, da fe
Beli Kriz v letnem povprecju toplejsi za skoraj 1°C.
Razlika je se vedja pozimi, ko je inverzija pogostej$a in
macnejsa. Pri povpreénih janvarskih temperaturah so
Secovije hladnejse za skoraj 2°C, pri minimainih janu-
arskih temperaturah pa za veé kot 3°C. Tudi v letnem
povprediu minimainih temperatur so Secovlie na slab-
sem za neka} vec kot 2,5°C. Toplejse pa so poleti in pri
maksimainib temperaturals. Inverzija po dolinah pome-
ni, da je tam vecja nevamost pozeb, da nevarnost traja
dlie v pomlad in da je ozracje vlainej¥e. Zelo pogosto
se v zimskem casu zato zgodi, da je v dolini slana,
nekaj 10 m vigje na pobodjih pa je ni.

Padavine

Velika vecina solinarskih izrekov o vremenu se
nanasa ha oblake in padavine. To pomeni, da je uspeh
solne sezone odvisen predvsem od tevila padavinskih
dni in kolicine padavin. V priobalnem pasu Slovenske
Istre pade letno od 900 do 1100 mm padavin, kar je se
enkrat toliko kot v juznem Sredozemlju. Padavinskih dni
je akoli 110 na leto. Zaradi vplivov celinskega podneb;a
je pri nas za pridobivenie soli nekoiiko neugodna tudi
razporeditev padavin. Najvet jih sicer pade med sep-
tembrom in novembsom, drugi padavinski visek pa je
konec pomladi ali v zacetku poletja, ko e solinarska se-
zona ze v polnem teky.

Poleti pade v Piranskem zalivu povpreéno 200 do
250 mm padavin {20 do 25% celoleine vsote) v okoli 30
padavinskih dneh. To pomeni, da lzhko teoreticno pri-
cakujemo vsak tretji dan dex. Ugodno prilem ie vsaj to,
da pade poleti dez vecinoma v obliki kratkotrajnih ploh
in nevily, ki pa so lahko zelo izdatne, saj wtegne v enem
dnevu pasti tudi vec¢ kot 50 mm dezjs, brez daijsih
dezevnih obdobij. Stevilo nevihtnih dni je v Sec¢ovljah
ckoli 50 na leto, poiavljajo se preivsem od apnila do
oktobra, z viskom poleti, ko jih je ved kot pol v ietu.

Znacilnost padavin ob Severnem Jadranu je tudi
nithova velika variabilnost. V vsakem mesecu leta jih
lahko prakticno ni, ali pa je povpreéna dolgeletna vsota
presezena za ved kot 100%. Se rajboli zanesljive so
grav v Casu sekundarnega vitka na prehodu pomiadi v
poletje, kar je za solinarstvo neugodno. Stabilnost
susnega ohdobja je vecja pozimi oziroma na prehodu
zime v pomiad, februarja in marca, kot pa v cbeh
osrednjih noletnih mesecih. Zaradi muhastega in ni¢ kaj
sredozemskega poletja, vsaj kar se padavin tice, so se
morali solinaril za dosego davolj velike proizvodnje pri-
merno zasc¢ititi. V prvi vrstt s tem, da je Zetev potekala
vsakadnevno @i s presledii nekaj dni, drugic pa tako,
da so imeli ob kristalizacijskih bazenih posehen fasek za
shyanjevanje “tezke vode" pred deZjem.

Velika spremenljivost vremenskih razmer poleti ob

ra

Severnem {adrany se kaze tudi v vsakoletni proizvodnji
soli. In to kljub ukrepom, h katerim se zatekajo solinarji,
da bi ublazili preveliko odvisnest od vremena. V
obdobju 1961-1999 je protzvodnja nihala od 247 ton
leta 1989 do 10.493 ton leta 1985. Proizvadnja v celoti
seveda nt odvisna samo od vremena, marved tudi od
detovne sile, povrsine kristalizacijskih bazenav, vzdrze-
vanja sehin ipd., toda iz primerjave podatkov je vec kot
ocitno, da je bil pridelek vecji v tistih sezonah, ko 50
bile razmere za izhlapevanje merske vode ugodne. To
pa je bilo takrat, ko je bilo vreme poleti jasno in ve-
trovno. Slabga Zetev pa je bila v sezonah, ko je boij
dezevala, Pri tem je bilo pomembnejie stevilo padavin-
skih dni kot pa kali¢ina dezja.

Zanmimive je twdi 10, da je proizvodnja soli veliko
bolj variirala kot pa klimatski elementi, od katerih je
advisna. V sezonah, Ko se je stevile padavinskih dni po-
vecalo ali zmanjsalo za 20% glede na povpredie ozi-
roma se je kolicina padavin povecala {zmanjiala) do
30%, e proizvodnja soli nihala do 50% povprecne. V
primeru dobrih klimatskib razmer (nadpovprecno jasno
vreme) pa je bila do 80% vedja od obicajne.

Yetrovitost

Ob soncu in padavinagh je veter tisti klimatski ele-
ment, od katerega je v veliki meri odvisno izhlapevanie
morske vode. V brezvetrnih dneh ostane namred nad
vodno pladino tanka plast viaznega zraka, ki preprecuje
izhlapevanje. Na sre¢o brezvetria v Se¢ovijah prakticno
i, v letnem povprecu e 0,2%, v ¢asu solne sezone pa
0,1%.

NajpogostejSa vetrova sta, tako kot v ostalih predelih
Slovenske Istre, burja in jugo. Pogosta sta zlasti v hladni
polovici leta, ko izmenjaje prinasata hladno in jasno
oziroma milo in viazno vreme. V poletnem casu, ko
pogosty zaviada stabilno vreme brez moénejsih splodnih
vetrov, e za pridobivanje seli pomembna ti. obalna
zratna cirkutacifa, to fe burin ponodi in maestral ¢ez
dan. Pomembnejsi je maestral, saj pospeiuje izhla-
pevanje in kristalizacijo, v preteidosti je gnal ¢érpalke na
veter, solinarjem pa blazi poletho pripeko in 1aj3a so-
pamost. Do maestrala in njegove nocne izmene burina
pricde zaradi razli€ne ogretosti morja in kopna. Sonce
ogreje kopno hitreje in mocneje kot motje, zato se nad
kopnom zniza zratni pritisk, z morja pa potegne blagi
maestral. Poneha pod vecer, ko se temperaturi moeja in
kopnega izenacita. Panodi nastane tok zraka v obratni
smeri, ko se kapno mocneje ohladi kot morje.

Po opazovanjih na Letaliscu Portoroz v Secovijah
zatne maestral poleti pthati okoli 10. ure, ko je tempe-
ratura zraka za nekaj stoping vidja od morfa. Piha iz SZ
do SSZ, to je iz Piranskega zaliva. Med 12. in 14. uro je
najbolj izrazit z maksimalnimi hitrostmi do 25 kev/h, na-
to zacne stabett, Po 17, uri zacne obracati smer iz izra-
zite SZ proti jugu in vzhodu, nato okoli 19, ure potihne.
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Zatisje traja priblizno do 21. ure, ko potegne burin. Ob
njegovem nastopu je zrak za ckoli 1°C hladnejsi od
morja. Najvisje hitrosti (do 20 km/h) ima med 3. in 5. uro
zjutraj, to je v Casu, ko je temperatura zraka najnizja. Po
5. uri zadne pojemati, preneha pa okoli 8. ure zjutral.
Burin ima izrazito J-JV smer, to je smer doline Dragonje,
po kateri se proti morju steka hladen zrak iz vigjih
predelov, Nasplotno dosega nizje hitrosti od maestrala.

Maestral je v solinah najbolj zazelen veter, nekoliko
manj lebi¢ (JZ veter), ki sicer prinada lepo vreme, vendar
visoke valove. Najmanj priljubljen je jugo, tudi siroko, ki
je znanilec dolgotrajnejsega poslabsanja s padavinami.
V preteklosti, ko ni bilo vremenskih napovedi, so se so-
linarji pri napovedovanju vremena veliko ozirali na
vetrove. V pomod so Jim bile rishe roz vetrov, ki so jih v
soli izdelovali otroci. Ob smereh in imenil vetrov je bilo
oznaceno tudi, kakino vreme prinata posamezen veter,
V sredino risbice so pritrdili plodic dolgokijunatega 2ap-
ljevca - "pateto” - ki je obcutljiv na vlago (SI. 5) (prim.
Wraber, 1395). Po prepri¢anju solinarjev naj bi se
"oaieta” phracala proti vetru, ki prinasa viago. Vsi pa
“naieti® niso verjeli. Kakor sta zapisala Pahor in Pobe-
rajeva {1964}, je bila "paieta” barometer revnih, podobno
kot "piombin”, posuden vodomec, ki so ga obesali pod
strop, da se je obracal po vetru.

ZAKLJUCKI

Naravnogeografske razmere, v katerih so nastale in
delujejo Secoveliske soline, so splet ugodnih in neugod-
nih dejavnikov. Med pozitvne vsekakor sodi obsezaa
naplavna ravnica ob spodnji Dragonji, ki je skozi vsa
zgodovinska obdobja delovania solin dajala dovolj pro-
stora za njihovo Siritev. Ravnica je v primerjavi z vodna-
tostjo Dragonje presenetljivo obsezna, kar je posledica

erozijske neodpornosti ffisa, v katerem je vecina porecja
Dragonje in njenih pritokov, ter velike koligine plavia, ki
ga reka odnada v morje. Dragonja je bila zaradi svoje
hudourniske narave in obcasnih velikih poplav, ki so po-
vzrocile veliko skode solnim fondom, do regulacijskih
del sredi 20. stoletia tudi zaviralni dejavnik razvoja v
solinah. Soline razen poplav s kopna ve¢krat ogrozijo tu-
di morske poplave, zato je zele pomembno, da so zu-
nanji sotinski nasipi trdao zgrajeni in redno vzdrzevani.

Razmeroma ugodne za pridobivanje solt so tudi
kemi¢ne in fizikalne fastnosti morske vode v Piranskem
zalivu, Povprecna slanost je v Severnem fadranu okali
35%0, neugodno pa je dejstvo, da je letno nihanje sla-
nosti prece] veliko (od 17 do 39%.; Bicani¢ & Bakovig,
2000) in da je slanost navadno najnizja poleti, ko po-
teka pridobivanje soli. Z vidika dovajania in odvajania
morske vode v soline po naravni poti je ugodno tudi
plimovanje, saj je s povprecno razliko nekaj nad 60 cm
med oseko in plimo najizrazitejse v jadranu. Neugodne
so maksimalne plime, ko se tahko voda dvigne tudi do 2
m nad povprecnim stanjem in preplavi solne fonde. Na
sreco se te plime pojavijajo v jesensko-zimskih mesecih,
ko soline mirujejo.

Od vseh dejavnikov so v bistvu 3¢ najmanj ugodne
klimatske razmere. Podnebie je submediteransko, s pre-
pletanjem mediteranskih in kontinemtalnih vplivov. To
pomeni tudi veliko variabilnost in nestabilnost vremena,
tudi poleti. Predvsem je moteca razmeroma velika po-
gostost pacavin poleti, ki lahko za daljsi ali krajsi ¢as
prekinejo zetev soli. Variabilnosti padavinskega rezima
so morali prilagaditi tudi tehnologijo pridobivanja soli.
Pobiranje soli je potekato vsakodnevno, pred dezjem pa
sa se zadeitili tako, da so imeli v kristalizacijskih bazenih
t.i. “fosse det cavedin”, kamor so shranili "tezko" vodo.

A CONTRIBUTION TO THE KNOWLEDGE OF THE PHYSICAL-GEOGRAPHICAL
STRUCTURE OF THE SECOVLJE SALT-PANS

Darko OGRIN
Deparument of Geography, Faculty of arts, S[-1000 Ljubliana, Askerceva 2
e-mail: Darko.Ogrin@fF.Uni-Lj.SI

SUMMARY

The paper presents a thorough analysis of the natural geographical conditions along the lower Dragonja river that
were clearly of crucial significance for the origin of the Secovije salt-pans. The favourable relief of the area was
created by the Dragonja river (and its tributaries) that in terms of its water flow made an extensive, some 13 km?
large alluvial coastal plain. This plain, which is in its natural outward form in fact a saltmarsh, was cultivated by
man, primarily by building salt poals, and later, when the pools increasingly moved, through history, towards the
centre of the Piran Bay, alsa by farmiand on the former salt-making surfaces. One of the distinct microrelfef elements
of the salt-pan landscape is the artificially built network of channels and embankments, which form a kind of a

passage between the ierrestrial and marine fandscapes.
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The hydrological conditions of the pans are a combination of favourable as well as unfavourable natural
conditions. Unfavourable is particularly the torrential water dynamics of the Dragonja river, which prior to the
extensive regulations in the mid-twentieth century often endangered, with its flooding, the production of salt.
Amongst the favourable factors let us mention the physical and chemical characteristics of seawater, moderate wave
motion, average salinity of around 35%. and the average difference between high and low tides ranging between 50
to 60 cm. Unfavourable in this respect is only the great variability of both elements, for salinity can drop below 20%.
while during particularly high tides and strong wave motion the sea can inundate the pans.

The Northern Adriatic climate is sub-Mediterranean, with interacting Mediterranean and continental impacts. This
also means a great variability and instability of the weather, even in summer, which is unfavourable for the production
of salt. Especially disturbing is the relatively frequent rain during the summer months (in June there is normally also
the secondary rainfall peak) that can for a shorter or longer period interrupt the salt harvest. Thus the salt-making
technology had to be adjusted to the weather instability as well. Salt was collected daily, while in case of rain they
had the so-called "fosse del cavedin" ready in the crystallisation basins, where they deposited the "heavy water".

Key words: physical geography, geomorphological, hydrological and climatological conditions, Secovlje salt-pans,
Slovene Istra, Slovenia
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IZVLECEK

Clanek predlaga ureditvene in vzdrzevalne prostorske posege v Krajinskem parku Secoveljske soline, ki naj bi za-
gotavljali ohranitev in nadaljnji razvoj parka v vsej njegovi kompleksnosti. Prostorski posegi izhajajo iz uskladitve vi-
dikov varovanja in razvoja, iz obravnave Krajinskega parka kot dela regije, iz presoje njegovega strateskega pomena
ter iz analize kulturno - krajinskega tipa. Usmeritev je uskladitev treh rab: pridobivanja soli, varovanja kulturne de-
discine ter varovanja bioloske pestrosti in drugih naravnih in strateskih potencialov solin. Clanek v okviru ureditvenih
prostorskih posegov predlaga ureditev vstopnih tock v Krajinski park, ureditev omrezja poti, mozne polozaje na-
ravovarstvenega sredisca, ornitoloskih opazovalnic in drugo infrastrukturo. Opredeljuje obliko in strukturo novih pro-
storskih posegov. Clanek zavzame jasno stalis¢e do nadaljnjega razvoja solinarskega muzeja. Poleg prostorsko uredit-
venih predlaga tudi nekatere vzdrzevalne posege. Kljub nekaterim povsem specificnim resitvam je ¢lanek le osnova
za dogovarjanje o bodocih prostorskih posegih, ki morajo biti del celostnega nacrta upravljanja in dogovorjeni s Sir-
3im konsenzom.

Klju¢ne besede: Krajinski park, Secoveljske soline, krajinska ureditev

INTERVENTI STRUTTURALI E AMBIENTALI NEL PARCO NATURALE
DELLE SALINE DI SICCIOLE

SINTESI

L'articolo propone diversi interventi di assestamento e manutenzione all'interno del Parco Naturale delle saline
di Sicciole, finalizzati alla conservazione e ad un ulteriore sviluppo del Parco in tutta la sua complessita. Gli
interventi ambientali vengono ritenuti necessari vista la conformazione delle prospettive di tutela e sviluppo, la
considerazione del Parco Naturale come parte integrante della regione, la valutazione del suo significato strategico
nonché l'effettuata analisi di tipo culturale e naturale. L'orientamento scelto deriva dalla conformazione di tre
impieghi: la produzione del sale, la tutela dei beni culturali nonché la tutela della diversita biologica e delle altre
potenzialita naturali e strategiche delle saline. Nell'articolo viene proposta la sistemazione dei punti d'entrata nel
Parco, l'organizzazione della rete di sentieri, eventuali posizioni per il centro di tutela ambientale e gli osservatori
ornitologici, nonché il resto dell'infrastruttura. Gli autori inoltre definiscono forma e struttura dei nuovi interventi
ambientali e prendono chiare posizioni in merito al futuro sviluppo del Museo delle saline. Nell'articolo vengono
inoltre proposti interventi di manutenzione.

Parole chiave: Parco Naturale, saline di Sicciole, assestamento naturale
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UvoD

Vsaka generacija si zeli ohraniti podobo prostora
svoje dobe kot edino resni¢no identiteto, zamrznjeno v
navidezno nespremenljivost, saj ta zagotavlja mirno,
varno in predvidljivo Zivljenje v poznanem okolju. Pri
tem pogosto pozablja, da je narava, ki jo je ¢lovek v
¢asu preko razli¢nih rab preoblikoval v kulturno krajino,
podvrzena nenehnim spremembam. Potreba po nespre-
menljivosti krajine ni naklonjena tem spremembam.
Obcuti jih kot napako v sistemu in jih Zeli povrniti v
okvir prezivelih vrednostnih meril. Toda zavedanje di-
namike sprememb v svetu in nova senzibilnost v doje-
manju dinami¢nega sveta omogocata, da prav spre-
membe dojemamo kot edino stalnico v svojem Zzivljenj-
skem prostoru. Tako tudi krajino Secoveljskih solin doja-
memo kot prostor v procesu stalne dinamic¢ne preo-
brazbe.

Pri prostorskih ureditvah Krajinskega parka smo upo-
Stevali pravila procesa stalne dinami¢ne preobrazbe, ki
poteka v krajini. Preobrazba krajine lahko poteka v
obeh smereh: od razvoja naravne krajine v kulturno in
urbano, in od preobrazbe urbane in kulturne nazaj v na-
ravno. Trajnostno uravnotezen razvoj v prostoru vklju-
¢uje zavedanje teh procesov, njihovo prepoznavanje ter
taksno poseganje v krajino, ki omogoca skladno, ne-
bolece in harmoni¢no odvijanje dejanskih procesov ob
hkratnem zagotavljanju dolgoro¢nega varovanja poten-
cialov in strateskih moznosti.

Trajnostno uravnotezen razvoj je celota, ki jo enako-
vredno sestavljajo gospodarski, druzbeni in okoljski vi-
diki. Pri razvoju dolo¢enega prostora je potrebno skrbno
pretehtati dejavnike vseh treh vidikov in dolo¢iti prio-
ritete gospodarjenja in urejanja glede na kompleksne
okolis¢ine, ki se s casom bolj ali manj hitro spreminjajo.
Dileme uskladitve vidikov varovanja in razvoja, ozi-
roma zdruzitve v idejo "varovalnega razvoja", smo na
primeru Krajinskega parka Secoveljskih solin skusali raz-
resiti preko paradigme trajnostno uravnotezenega razvo-
ja, preko regionalnega pogleda na soline, preko presoje
njihovega strateskega pomena ter z analizo kulturno-
krajinskega tipa in posameznih znacilnosti solin. Smi-
selni in uresni¢ljivi trajnostni prostorski posegi v Kra-
jinski park Se¢oveljske soline morajo temeljiti na pre-
misljenem celovitem dogovoru o rabi prostora. Clanek o
trajnostno uravnotezenih prostorskih posegih v Krajinski
park je lahko torej le predlog za nadaljnjo razpravo na
poti doseganja skupnega dogovora med bodo¢imi upo-
rabniki tega prostora.

Namen ¢lanka je predlog nekaterih prostorskih ele-
mentov Krajinskega parka Secoveljskih solin (SI. 1), ki
naj bi omogocali in zagotavljali trajnostno uravnotezen
razvoj. Secoveljske soline je potrebno ohranjati in na-
dalje razvijati v vsej njihovi kompleksnosti z uposte-
vanjem obstojecih prostorskih razvojnih procesov in
treh glavnih razvojnih vidikov. Prvi je ohranjanje stra-

teske vloge solin. V Leri ali vsaj v njenem delu naj bi se
naprej pridobivali sal, v celotnih solinah pa naj nikoli ne
bi izved|i take preureditve, ki bi omejila njihov strateski
pomen. Drugi¢, del solin je potrebno ohraniti v smislu
strateskega varovanja kulturne identitete, pestrosti, etno-
loske dediscine in tehnoloskega znanja, zato naj bi se
del solin ohranil kot delujo¢i tehnoloski muzej. In
tretjic, ker je park ena od ramsarskih lokalitet in ob-
mocje velike bioloske pestrosti, naj bi bile temeljne pro-
gramske usmeritve varovanje bioloske pestrosti ter dru-
gih naravnih potencialov solin ter razvoj, ki jih ne bi
ogrozal.

Tri rabe se ne izklju¢ujejo. Potrebno je poiskati
pravo razmerje med njimi, pogoje njihovega delovanja
in izdelati predlog prostorskih posegov, ki bo skladen z
vsemi tremi. Preuciti je potrebno, kateri vzdrzevalni in
kateri novi prostorski posegi v Krajinski park bodo po-
trebni za doseganje zastavljenih izhodis¢. Pri tem se
naslanjamo na strukturno analizo krajine, ki nam podaja
lastnosti posameznih prostorskih ¢lenov ter sistem
njihovega medsebojnega delovanja.

METODA

Metoda dela je deskriptivna, analiticna in deduk-
tivna. Rezultati so definirani na podlagi izhodis¢ za pro-
storske posege v Krajinski park, ki jih predstavljajo na-
¢ela trajnostno uravnotezenega razvoja krajine, ter na
podlagi analize umestitve Krajinskega parka v regionalni
sistem, presoje njegovega strateskega pomena, oprede-
litve kulturne krajine in analize kulturno — krajinskega
tipa Secoveljskih solin. Analiza kulturno krajinskega tipa
vklju¢uje pregled naravnih in antropogenih dejavnikov,
ki oblikujejo krajinski vzorec, prostorsko in ¢asovno
dinamiko preoblikevanja in analizo dana3nje rabe. V
nadaljevanju so definirani e drugi omejevalni in do-
locitveni dejavniki posegov v prostor.

1ZHODISCA IN ANALIZA
Trajnostni razvoj krajine

Trajnostni razvoj krajine temelji na varovanju narav-
nih potencialov ter zas¢iti in razvoju naravne in kul-
turne dediscine. Poleg ze nastetega je pomembno v kra-
jino vnasati le nujno potrebne prostorske strukture, ki
dolgoro¢no ne unicijo naravnih in prostorskih poten-
cialov (ki so za¢asne in razstavljive, ali propadejo okol-
ju prijazno).

Regionalni pogled

Na Secoveljske soline je smiselno pogledati z vidika
regije in celotne slovenske obale. Urbani razvoj se na
obmo¢ju Slovenske Istre 3e vedno zgosc¢a v ozkem obal-
nem pasu. V prvem zaledju se razrai¢a urbana raz-
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Sl 1: Krajinski park Secoveljske soline: Stare soline, Fontanigge, Lera ter obstojeca in predlagana varovana
obmocdja.

Fig. 1: Secovlje Salt-pans Landscape Park: Old pans, Fontanigge, Lera, and the existing as well as proposed
protected areas.
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prienost, notranje zaledje pa pocasi zamira. Urbani
razvo] ob obali je koridorski. Prometni vzorct so he-
usklajeni s poselitvijo in delez cestnega prometa je
mnogo previsok. Naravni viri in potenciali ter krogotoki,
ritmi in cikli v naravi se ne varujejo v potrebnem ob-
segu.

Negativni proces bi bilo mogoce prekiniti s spre-
membo prostorske strategije razvoja obale. O tem go-
vorijo 3tevilni avtorji, omenimo naj le Petra Gabrijeléica
(Cabrijelcic et al., 1993}, ki prediaga uravnotezenje ob-
stojecega sistema poselitve s krepitvijo obstojecih in
vzpostavitvijo novih sredis¢ v zaledju, reurbanizaciio
obstojecih naselij in obmogij razprsene gradnje in
omejitev razvoja ob obali, ter Janeza Kezelja {Kozelj et
al., 1996), ki predlaga obrnjen tok urbanizacije od obale
v netranjost Istre in zrahljanje pasov pozidave, ki
zapirajo prehode odprte krajine do morja. V prvi fazi naj
bi poiskali presledke in praznine in jih oblikovali kot
vmesno  krajino. Polozaj Se¢oveliskih solin v tem
kontekstu je jasen. Obmocdje je potrebno zavarovati in
urediti kot obmocje vmesne krajine, ki se bo s¢asoma
navezalo na svoje naravno zaledje, porecje Dragonje, in
rahljalo strnjeno tkivo obalne urbanizacije.

V regionalnem pogledu je potrebno poudariti tudi
stratesko viogo Secoveliskih solin. V delu Secoveljskih
solin, v Leri, se se vedno pridobiva sol visoke kakovosti,
ki poleg natrijevega klorida vsebuje $e druge sestavine
morske vode, veliko je na primer magnezijevih soli. Za-
radi posebne obiike zrm in sestave ima sol, pridobljena v
Leri, zelo prijeten okus (Puhar, 1991). Vedno pomemb-
nejsi so tudi stranski produkti solin. Maticna luzina in
solinsko blato imata zdravilne in kozmeti¢ne lastnosh in
sta cenjena zaradi visoke kakovosti in vsebnosli broma,
joda in razli¢nih soli. Luzine in blate uspesno upo-
rabliajo v Termah Portoroz za zdravijenje 3tevilnih
obolenj (Ferluga, 1991).

Opredelitev krajine

Pojem krajine se vzpostavi sele z razmerjem ¢loveka
do naravnega okolja. Glede na stopnjo antropogenih
sprememb, ki jih vnasa ¢lovek v naravno okolje in
oblike izrabe prostora, labko razvrstimo krajino v i
razlicne oblike: naravno, kulturno in urbane krajino
{Gabrijelcic, 1985). Glede na karakterizacijo kulturne
krajine Jahko Secoveljske soline razdelimo na dva osno-
vna sklopa. Soline se delijo na ui dele: na Lero, kot
delujoc: del solin in na Stare soline in Fontanigge kot
zapusicent del solin {S1. 1). Lero lahko po vseh kriterijih
opredelimo kot kulturno krajino, saj se tu se vedno
odvijajo antropogeni tehnoloski posegi, ki so vzrok
preoblikovanjo naravne krajine v kulturno. Fontanigge
in Stare soline sta nastala s preobrazho naravne v kul-
turnc krajing, Danes gospodarske in tehnoloske izrabe
ni ve¢ in na antropolosko preoblikevani krajini se znova
vzpostavha stanje, kakesno bi lahko bilo brez prisotnosti

cloveka. Gre za kulturno krajino v procesu preobrazbe v
naravno krajino, torej za krajino, ki se ponovno re-
naturira. Ta proces verjetno ne bo dokonden, saj bo spe-
cificen vodni rezim potrebno vzdrzevati zaradi stra-
tetkega pomena solinarsiva ter nekaterih drugih nacrto-
vanih rab tega prostora.

Analiza kulturno-krajinskega tipa

Z analizo kulturno-krajinske tipologije lahko preso-
dimo, kateri posegi v krajtno so mo#ni in kako naj bodo
strukturirani, da bodo skladno z naceli trajnostno urav-
notezenega razvoja ohranjali prostorske kompleksnost
sofin.

Po doloditvi kulturno-krajinskega tipa preu¢imo os-
novni krajinski vzorec z naravnimi in ustvarjenimi da-
nostmi in prostorskimi strukturami. Dotaknemo se teh-
nologije, ki je botrovala nastanku kulturnc-krajinskega
tipa ter casovno-prostorske dinamike vzorca. Oh tem
upoitevamo 3e omejevalne dejavnike, ad varovanja po-
sebej zascitenih obmocij gnezdise, specificnih biotopov
in chranjenega kolturmo-krajinskega vzorca do medna-
rodnih dolo¢il in zakonodaje.

Obmodje Secoveljskin solin je poseben kulturno-kra-
jinski tip, obmocje solin. Sekvenco kulturno-krajinskega
tipa predstavija dolinsko dno, nastalo iz aluvialnib na-
plavin, ki je antropogeno preoblikovano. Tehnolotki
vzorec je izredno pretanjen in dovrsen. Vanj so vstav-
ljene raztresene solinarske hisice, grucasto ali v vrstah,
Postavitev solinarskih hiic, vecinoma v vrstah ob plov-
nih kanalih, se podreja tehnoloski solinarski mrezi {Sod-
nik, 1993).

Krajinski vzorec kot pri vseh kulturno-krajinskih tipih
tvori naravna keajina s svojimi znacilnostmi, ki je antro-
pogeno prechlikovana. Kratke opisujemo sklop delo-
¢enih naravnih znacilnosti, ki ustvarja primerne pogoje
za precblikovanje, ter se dotaknemo antropogene pre-
oblikovanosti naravne krajine.

Podnebje v solinah je sredozemsko z vplivi celin-
skega (Ogrin, 1995). Na oblikovarost kulturno krajin-
skega tipa so najbolj vplivali vetrovi, med kateriuni so
najznaciinejsi burja, jugo in maestral {Siskovi¢, 1992},
Secoveljske soline lezijo na $avrinskem flisnemn obrezju,
ki je najbolj raz¢lenjeni del Trzaskega zaliva (Melik,
1963). Nastale so na obali z aluvialnimi in holocenskimi
sedimenti, ki se je oblikovala s postopnim nanasanjem
reke Dragonje v Piranskem zalivu. Dinamika nasipanja
je skoraj 3 mm na leto (Ogorelec, 1985). Z naplavinami
se je stasoma oblikovala vecdja ravnica z znadilnimi la-
gunarmi, ki je izrazito antropogeno preoblikovana v so-
line (Orozen-Adami¢, 1990). Secoveljske soline sodiio v
prvo pedogeografsko encte, ki zajema prsti in rastje na
drt recnih dolin, in v prvo subregijo, v katero sodi
halofitna vegetacija na mocvirskih tleh na delujocih in
ze opuicenih solinah (Lovrencak, 19901 Obmodje sodi
v posebno obliko zelisCnega rastia: halofitno vegetacijo
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ob morski obali in v solinah z zdruzbami navadni lo-
hodovec, navadni osoenik, ozkolistna myezica, navadni
osacnik, morski koprc in obmorski oman (Kaligaric,
1985; Lovrencak, 1990).

Secoveliske soline v Piranskem zalivu so  del
Trzaskega zaliva, ki je plitev in ima zelo majhno vodno
maso, kar vpliva na veliko nihanje temperature morske
vade, Slanost morske vode v zalivu se piba okali 35
promilov. Vigina vode med plimo in oseko niha pov-
pre¢no 80 cm. Kijub temu, da plimovanje ni izrazito, je
poleg vremena v tesni povezavi s pridobivanjem soli
{Pahor & Poberaj, 1963). Secoveljske soline so zaicitene
pred valovi burje ter z ntom Savudrija tudi pred valovi
juga (Melik, 1963).

Osnovna struktura naravne krajine, obrezna aluvi-
alna ravnica z lagunami, je bila antropogeno preohli-
kovana v kulturne krajino. Na holocenski aluviaini rav-
nici in lagunah, ki jih Dragonja s svojimi nanosi stalno
premika globlje v morje, so nastale saline. To je izredno
intenzivna antropogena preoblikavanast, saj ¢lovek v
solinah nadzira vodni rezim in rastlinske in Zivalske
zdruzbe, pedobo krajine pa popolnoma preoblikuje. Se-
coveljske soline so bile od nekdaj izredno dinamicen
sistem prav zaradi deroce Dragenje, ki je z nanosi
skoraj vidno zasipavala zaliv, za tri metre v tiso¢ letih,
tako da so se soline na ent strani staino sirile v morje, na
drugi pa opuscale.

Soline se delijo na tri dele, ki se med seboj zelo
razlikujejo: na Lero, Fontanigge in Stare soline. Lera
predstavija delujoci del solin. Pretezni del tere se-
stavijajo lagune za evaporacijo in kristalizacijo, le
manjsi del pokrivajo solni bazeni. Fontanigge sestavijajo
lagune, nasipi in blatne plitvine. Proizvodnia soli v
Fontaniggah je bila opuscena v 3estdesetih letih, ie ne-
katere notranje lagune se e vedno uporabljajo za
avaporacijo morske vode, ki se potem precrpava v Lero.
Stare soline so braki¢no mecvirje ob Savudrijskem pol-
otoku in ustju reke Dragonije, kjer je bila proizvodnja
soli najprej opusdena (Beltram, 1996).

Strukture antropogeno preoblikovane krajine sestay-
liz prefinjen, izpopolnjen in natancno delujoc sistem, ki
ga tvorijo razlicni antropogeni elementi, namenjeni pre-
obrazhi morske vode v sol. Antropogene elemente lahko
delimo na ploskovne, iinearne in tockovne. Ploskovni
elementi so solni fondi in bazeni, linearni kanali in
nasipi, tockovni elementi pa solinarske hise, mostlovi in
¢rpalke.

Solni fond je temeljna pridelovalna celica solin.
Vsak solni fond je narejen tako, kot zahteva povrsina tal,
kjer lezi. Med sabo se razlikujejo, vendar vsakega se-
stavljajo notranji nasipi, bazeni, kanali in erpalke. V
solinah najdemo vec vrst kanalov, po nalogah in na-
menu pa jih delimo v stiri glavne skupine (S, 23, V prvi
skupini so mejni ali obkrozajoci kanali, ki tecejo ob
robu solin oziroma ob ajikovi meiji, véasih pa delujejo
tudi kot glavni plovni kanali. V drugi skupini so naravno

ali umetno speljani plovni kanali. Tretjo skupine se-
stavljajo glavni dovodni kanali, ki so najpomembnejsi,
saj solinam dovajajo morsko vado. V zadnji skupini ka-
nalov so odvodni, dovodni in razdelilni kanali v samih
solnih fondik, Zidovi in nasipi v sofinah se gradijo
zaradi zavarovanija celotnih sofin in posameznih solnih
fondov pred poplavami s kopnega in pred visoko plimo.
Delimo jih v dve osnovni skupini, v glavee in delitvene
nasipe {SI. 2). Po nasipih, od fonda do fonda in od hise
do hige, vodijo poti, ki so sluzile vsakodnevnim oprav-
kem solinarjev. Solinarske hise so postavliene v bolj ali
marj pravilnih vrstah ob plovnih kanalth ali ob stari
strugi reke Dragonie in to take, da so bile solinarjem
¢im bolj dostopne (SI. 2). Vhod v hiso je obi¢ajno obr-
njen proti solnemu fondu. Razvoj in zacetek gradnje
solinarskih his ni znan, vsekakor pa so jih zidali zato, da
so solinarjem, lastnikom ali najemnikom, nudile zavetje
in sezonsko prebivalisce, ter za skladiscenije soli. Zidane
so iz sivega lokalnega laporja, iz pravilnih apnencastih
bickov ali kombinirano. V solinah so dvojne in enojne
hise. V dvojckib sta zZiveli dve druzini, zraven sta pri-
padala dva fonda ali vsaj eden velik. Za prehod preko
glavaih in stranskih karalov in rek so solinari zgradili
premi¢ne in nepremicne mostove. Vsi moslovi razen
dveh so premicni. Zgrajeni so tako, da slonijo v sredini
na mocnem, globoko v dno kanala utemeljenem lese-
nem nasilcu in se z obema koncema naslanjajo na zid
ob nasipu ali na sam nasip. V srednji nosilec so pritrieni
z vitljivo osjo, ki omogoda, da se most zavrli za nekaj
vec kot 90 stopinj. Crpalke so edini elementi v krajini, ki
niso staticni, saj so lahko prenosne. V Secoveljskih so-
linah poznamo tri vrste érpalk, prva je rocna, druga je
pompa granda ali rondon - pomicaa &rpalka, in tretja je
careto ali prenosna c¢rpalka. Zapornice so kot vsi drugi
elementi nujno  potrebne za delovanje selin  in
oblikovanje kulturne krajine, vendar same kot take ne
oblikujejo krajine, saj so kot elementi majhne in skrite v
kanalih in ne posegajo v padobo krajine. Delimo jih v
tri skupine, glavne so nameséene med kanali in solnimi
fondi, stranske v fondih in pomoZne ali odvedne med
cavedini in kanali za odvajanje slanice in dezevnice
{Pahor & Poberaj, 1963).

zjemno zanimiva je tudi prostorska in ¢asovna dina-
mika oblikovanja solin. Ravnica s holocenskimi napla-
vinami in znacilnimi lagunami je hila verjetno ze v 10.
stoletitt idealna osnova za antropogeno preoblikovanje
naravne krajine v soline. Prvi ohranjeni pisni viri 0
piranskib solinah so iz 13. stoletja (Zagar, 1991). To 5o
bile soline v Strunjany, Luciji in Secoveljske soline. Se-
coveljske soline so se razprostizale po vsem delu
zemljisca med Secovijami in danasnjimi solinami (Pahor
& Poberaj, 1963). Recni nanosi in deroca reka pa se
povzrocali premikanje solin na nove mocvime nanose
proti morju. O razvoju solin tahka sklepamo le po
nekaterih podatkih in starih zemljevidih. Karta iz leta
1842 prica o obsegu solin, enakemu danasnjemu, in
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Sl. 2: Analiza obstojecega stanja Secoveljskih solin: omrezje kanalov, omrezje nasipov, morfologija solinarskih his,

prehodnost poti.
Fig. 2: Analysis of the Secovlje salt-pans' current state: channel network, embankment network, morphology of

salt-pan houses, passableness of paths.
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440 solinarskih hisah (Zagar, 1991). Centralno skladis¢e
soli je bilo v 19. stoletju na levem bregu Dragonje, kar
potrjuje domnevo, da so bili solni fondi na levi strani
starejsi (Zagar, 1991). Se iz ¢asov Benetk pa je bilo
skladisce v Se¢i pri danasnji gostilni Ribi¢ (Pahor &
Poberaj, 1963). O nastajanju in 3irjenju solin pricajo
tudi podatki o starosti hi3. Starejse hise so v vzhodnem
delu pri Secovljah, saj so te soline nastale pred
zahodnimi. Hise ob Veliki reki in kanalu Fiume Pichet-
to, predvsem vzhodno od kratkega kanala so starejse od
hi$ na zahodni strani mostu Ponte fermo in ob kanalu
Giassi, kjer so fondi mlajsi (Pahor & Poberaj, 1963). Po
teh podatkih lahko sklepamo, da so se soline $irile ob
bregovih polotoka Sece in Savudrije. Ob Seci so se sirile
soline Lera, ki jih je na drugi strani omejevala struga
Dragonje, na levem bregu Dragonje in ob kanalu Sv.
Odorika pa so se razvijale Fontanigge. Lera so se Sirile
hkrati po celi sirini med Dragonjo in kanalom Sv. Jernej
proti morju, medtem ko so se Fontanigge Sirile ob obeh
krakih na vzhodu in zahodu in se kasneje zdruzile v
sredini s kanalom Giassi.

V zacetku tega stoletja so v Leri in Strunjanu presli
na modernejsi nacin pridelovanja soli, ki poteka 3e
danes. V Luciji in Fontaniggah so po starem paskem
nacinu, ki so ga uvedli leta 1377, pridelovali sol do leta
1967. Takrat so pridobivanje soli v teh dveh delih tudi v
celoti opustili. Lucijske soline so preuredili v marino.

Danasnja raba Krajinskega parka Secoveljske soline
ostaja relativno pestra (Sl. 2). V Leri 3e vedno poteka
solinarska dejavnost. Posamezni deli Krajinskega parka
so zadciteni kot naravni rezervati: Ob Rudniku, Stojbe,
Curto-Pichetto in Stare soline. Fontanigge so delno
zascitene kot etnoloski in tehnoloski spomenik ter pre-
urejene v solinarski etnoloski muzej, del pa se kot Kra-
jinski park postopoma renaturira. Potrebno je omeniti 3e
Letalis¢e Secovlje, ki lezi tik ob meji Krajinskega parka.

Poleg omenjenih izhodis¢ na oblikovanje prostorskih
posegov v Krajinski park Sec¢oveljske soline vplivajo se
nekateri dejavniki, ki omejujejo ali dolo¢ajo rabo pro-
stora.

Secoveljske soline so najvec¢je obalno mokrisce v
Sloveniji, z izjemnimi naravnimi ekoloskimi in bio-
loskimi danostmi. Obmocje se ponasa z izjemno bogato
ornitofavno, zaradi katere je bil Krajinski park Seco-
veljske soline razglasen za edino ramsarsko lokaliteto v
Sloveniji. Odprte so stevilne mozZnosti trajnostno urav-
noteZenega gospodarjenja s Krajinskim parkom Seco-
veljske soline, zlasti solinarstvo, alternativni turizem,
marinkultura, ter ohranjanje in razvoj okoljskih poten-
cialov; pestrosti habitatov in vrst; varovanje obmocij na-
ravne dedis¢ine in velike bioloske pestrosti, zlasti po-
sebej zascitenih obmocij gnezdis¢ in specifi¢nih bioto-
pov. Letalis¢e Secovlje lezi tik ob Krajinskem parku,
zaradi ¢esar so njegove dejavnosti nekoliko omejene, ne
pa tudi onemogocene (Lipej et al., 1997). Poleg ze po-
sebej zasc¢itenih obmocij naravnih rezervatov predlaga-

mo 3e ureditev novih naravnih rezervatov na obmocju
Krajinskega parka (SI. 1).

Pri predlaganih prostorskih posegih smo upostevali
3e varovanje ohranjenega kulturno-krajinskega vzorca,
etnoloske dediscine in strateskega znanja, upostevanije
mednarodnih dolo¢il in zakonodaje, upostevanje slo-
venske zakonodaje o varstvu okolja in upostevanje
izhodis¢ MZVNKD Piran.

REZULTATI
Izhodi3¢a prostorskih posegov v Krajinski park

Predlagamo prostorsko ureditev, skladno z osnov-
nimi izhodis¢i ter z drugimi omejitvenimi in dolo¢it-
venimi dejavniki. Ureditev omogoca ohranitev naravnih
potencialov Sec¢oveljskih solin, etnoloske dedii¢ine in
tehnoloskega znanja ter strateske vloge solin. Omogoca
nadaljevanje harmoni¢nega procesa preobrazbe kultur-
ne krajine v naravno, ki poteka v Starih solinah in Fon-
taniggah. Ureditev ne preprecuje stevilnih moznosti traj-
nostnega gospodarjenja s solinami. Predlagani posegi so
skladni z mednarodno in slovensko zakonodajo, izho-
dis¢i MZVNKD Piran in nekaterimi novimi predlogi za-
$¢ite naravne pestrosti.

V Leri naj bi se ohranili sedanji vzorci pridobivanja
soli. Secoveljske zapuscene soline, Stare soline in Fon-
tanigge, naj se ne bi pretvorile v ogromen muzej na
prostem, temve¢ naj bi se ohranile kot krajina, ki se
renaturira. Elementi strukture kulturne krajine se pocasi
vracajo v stanje objektov nezive narave in oblikujejo
biotope (zapudceni pomoli, solinarske hi3e, nasipi,
mostovi, bazeni,...), v katerih nastajajo nove biocenoze
in ekosistemi. Tega procesa ne smemo pretrgati z more-
bitno obnovo solinarskih his v muzejske prostore ali
ponovnim zagonom celotnih solin kot tehnoloskega te-
matskega parka. Ustvarili bi umetno, nestabilno struk-
turo, muzej v vlogi Disneylanda - zabavis¢nega parka, ki
bi omejevala druge smiselne rabe prostora. Vsi posegi v
kulturno krajino, ki se preobraza v naravno, se morajo
vklju¢iti v naravni samodejni proces. Izjema je le da-
nasnji etnoloski, solinarski muzej, ki v minimalnem pro-
storskem obsegu prikazuje nekdanjo tipiko kulturne kra-
jine. Priporocamo njegovo ohranitev brez pretiranih Siri-
tev, saj omogoca ohranjanje pricevanja etnoloske dedi-
§¢ine in tehnoloskega znanja. Poleg tega omogoca stalno
primerjavo med nekdanjo kulturno krajino in stopnjo
prehoda v naravno krajino okoliskega prostora. Povr-
sinski delez glede na celotne soline je premajhen, da bi
lahko bistveno vplival na poglavitne prostorske procese.

Ce dopustimo nadaljevanje naravnih prostorskih pro-
cesov, vzdrzevanje delujocega dela solin in glavnih
strukturnih ¢lenov solin, ter v prostor ne postavimo
nepotrebnih novih prostorskih struktur, lahko trdimo, da
smo v zadostni meri poskrbeli tudi za ohranjanje strates-
kega pomena solin.
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Kljub omejitvam tudi v Krajinskem parku lahko pred-
vidimo razli¢ne, med sabo usklajene rabe prostora, in
vanj pripeljemo obiskovalce. V gosto poseljenem, urba-
niziranem obalnem pasu bo gospodarski pritisk na Kra-
jinski park tako mocan, da se mu ne bo mogoce po-
polnoma upreti, zato je bolj smiselno Ze v osnovi
predvideti dolocene dejavnosti, ki ne bodo ogrozale
njegovih potencialov. Prisotnost obiskovalcev osmisli
naravno ureditev v urbaniziranem obmocju in hkrati
zagotavlja primeren nadzor. Doloc¢iti moramo pogoje
delovanja dejavnosti in prisotnosti obiskovalcev v
ranljivem okolju in predvideti primerno infrastrukturo, ki
bo pomagala zagotavljati izvajanje vnaprej dolocenih
pogojev. Predlagane prostorske ureditve Krajinskega
parka se osredotocajo zlasti na dolocitev pogojev pri-
sotnosti obiskovalcev v Krajinskem parku in oblikovanje
primerne infrastrukture, ki bo omogocala njihovo
izvajanje. Seveda ne izkljucujejo tudi drugih rab pro-
stora, ki so predvidene ali vsaj dopustne.

Predvidevamo, da se bodo v Krajinskem parku Se-
coveljske soline razvijale stevilne dejavnosti, ki jih bo
mozno usklajevati v smislu trajnostno uravnotezenega
razvoja. Predvidevamo lahko nadaljnji razvoj soli-
narstva v Leri, z vsemi spremljajo¢imi dejavnostmi. Ob
upodtevanju potrebnih varstvenih rezimov za zavaro-
vanje etnoloske in naravne dediscine, zlasti pestrosti
habitatov in vrst, bodo posebne oblike turizma ena
osrednjih dejavnosti. V dolocenih predelih Krajinskega
parka lahko predvidimo razvoj ekstenzivne marin-
kulture. Poleg Krajinskega parka lezi tudi letalis¢e, ki
lahko deluje kljub nekaterim omejitvam.

Proces prehoda v naravno krajino bo potrebno
omejiti tam, kjer bi poglavitni procesi vodne erozije
lahko ogrozili obstojeci krajinski sistem. Predvideti bo
potrebno dolo¢ene vzdrzevalne posege, predvsem na
kanalih in nasipih.

Osnovo novih prostorskih  ureditvenih  posegov
predstavljajo pogoji prisotnosti obiskovalcev Krajinskega
parka, saj bo temeljna usmeritev Krajinskega parka
poleg solinarske turisti¢na (naravovarstveni, okoljski, iz-
obrazevalni turizem). Pri obiskovalcih lahko vplivamo
na vzorec vedenja in razpredenost njihove fizi¢ne pri-
sotnosti v prostoru. Glede na to, da bo park odprt
najrazli¢nejsim opazovalcem, je nemogoce predvideti
vse vzorce vedenja in se popolnoma izogniti pojavom
vandalizma. Tako lahko s primerno urejenostjo,
napisnimi tablami in kazipoti vzbujamo potrebo po
upostevanju pravil, hkrati pa ne moremo prepreciti
posameznih negativnih pojavov. Zaradi tega bo po-
trebno vplivati na razpredenost fizi¢cne prisotnosti obis-
kovalcev v rezervatu. Dostopni jim bodo omrezje poti,
opazovalnice in naravovarstveno srediice, kjer bo na
voljo spremljajoca infrastruktura. Poleg te bo potrebno
dolociti tudi prostorske posege, ki bodo omejevali poti
pescem, kolesarjem in avtomobilistom; pasove trsti¢ja,
kamnite skulpture, premi¢ne mostove in podobno.

Prostorski posegi

V Krajinskem parku Sec¢oveljske soline (SI. 1) smo
predvideli ureditvene in vzdrzevalne prostorske posege.

Ureditveni posegi

Promet in dostopnost. Uporaba motornega prometa
bo v Krajinskem parku Secoveljske soline omejena na
najmanjso mozno mero. Avtomobilski dostop do soli-
narskega muzeja naj bi bil dovoljen le intervencijskim
in servisnim vozilom. Za obiskovalce Krajinskega parka
naj bi se omejil tudi dostop z motornimi vozili v Lero. V
parku predvidevamo ureditev pes in kolesarskih poti.
Poglavitni dostop v Krajinski park naj bi bile pomorske
povezave. Privla¢nost pomorskega dostopa, povezanega
z moznostjo kolesarjenja, bi se povecali z ureditvijo
mreze izposojevalnice koles na razli¢nih vstopnih
to¢kah.

Ureditev vstopnih toc¢k. Urejene vstopne tocke v
Krajinski park so morske in kopne. Morska povezava
med obalnimi mesti in solinami naj bi postala glavna in
prednostna. Taksna usmeritev se sklada z nac¢elom raz-
voja bolj trajnostnega prometa na Obali, ki je trenutno
pretirano enostransko razvit v smer individualnega
cestnega prometa. Poleg tega ima morska v primerjavi s
kopenskimi povezavami stevilne prednosti: je manj
hrupna, cistejsa in splosno manj moteca, ne zahteva
dodatnega prostora za parkiris¢a na kopnem ter mogoca
blizji dostop najbolj obiskanih turisticnih tock v Kra-
jinskem parku, kar skrajsa dolzino poti vecine obis-
kovalcev in zaradi tega manjso obremenitev parka.
Morski promet je turisticno privlacnejsi in je lahko
aktivni del vodenega obiska samega Krajinskega parka,
hkrati pa omogoca ve¢ji nadzor nad velikostjo in
vodenjem turisti¢nih skupin v Krajinskem parku.

V Krajinskem parku Secoveljske soline predlagamo
ureditev dveh potniskih pristanov - pomolov: prvega ob
kanalu Giassi in drugega v stari strugi Dragonje ob
obstojecem kompleksu Droge (SI. 3). V obeh potniskih
pristanih predlagamo ureditev informacijskih toc¢k in
izposojevalnic koles. Informacijske tocke so lahko
urejene kar kot table, ki prikazujejo omrezje poti, po-
lozaj muzeja, informacijskega sredis¢a in opazovalnic
ter njihove medsehojne razdalje, ¢as pes poti, pa tudi
opis varstvenih rezimov in razna opozorila, opis zna-
menitosti, predloge izletov razli¢nih tezavnostnih sto-
penj in podobno.

Lokacija potniskega pristana ob kanalu Giassi je
najblizja solinarskemu muzeju, ki je trenutno naj-
privla¢nejsa in najbolj obiskana turisticna tocka solin. S
tem vplivamo na skrajsanje dolzine poti vecjega dela
obiskovalcev skozi soline. Pristan je urejen ob kam-
nitem nasipu, ki lo¢i morje od solin. S tem omogoc¢imo
zaustavitev motornega pomorskega prometa Ze pred
solinami. Potrebni prostorski posegi za ureditev pot-
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Sl 3: Predlagani prostorski posegi: vstopne tocke, ureditev omrezja poti, poloZaj naravovarstvenega sredisca,
ornitoloske opazovalnice.

Fig. 3: Proposed spatial interventions: entrance points, arrangement of paths, position of the nature conservation
‘ centre, ornithological observatories.
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niskega pristana so minimaini, saj je nasip Ze obnovijen,
potrebno je urediti le privez in ustreznejéi dostop za
potnike.

Drugi potniski pristan je urejen v stari strugi reke
Dragonje ob obstojecem prostorskem kompleksu obrata
Droge in v blizini $e delujocega dela solin v Leri. Tu je
ze urejen fesen pristan, ki bi ga bilo potrebno zgolj
preurediti za pristajanje vecéjih plovil. V prid izbrani
fokaciji drugega potniskega pristana prica tudi dejstvo,
da v okviru kompleksa Droge predvidevamo postavitev
naravovarstvenega sredis¢a, ki bo s tem navezano na
obstojeco prostossko infrastrukturo in ne bo pomenifo
dodatne obremenitve okolja. Pot med pomorsko do-
stopno totke - potniskim pristanom in naravovarstvenim
sredidCem, ki naj bi postalo ena najbolj obiskovanih
turisti¢nih tock sofin, bo tako kar najkrajsa. Sama plovba
po strugi Dragonje do Droge ne posega niti v delovanje
solin v Leri niti v zavarovane predele Krajinskega parka.

V Krajinski park Secoveljske soline vodijo tri ko-
penske vstopne tocke, ob katerih bodo urejena parkima
mesta za avtomobile in avtobuse (1. 3. Glavni vhod v
Krajinski park naj bi bil urejen pri Stojbah. Tu je poleg
manjsega parkirnega prostora za osebne avtomobile in
najve¢ dva aviobusa predvidena tudi ureditev infor-
macijske tocke ter izposojevalnice koles. V okviru in-
formacijske tocke naj bi stala tudi manj3a stavba, kjer se
nahaja Cuvaj oziroma upravitelj solin, po potrebi pa tudi
vodici in informatorji.

Drugi vhod naj bi bil urejen pri Sv. jerneju. Tudi tu
so predvideni parkiris¢e, informacijska tocka in izpo-
sojevalnica koles. Ta vhod naj bi nadzorovali v so-
delovanju z Drogo in glede na njihove proizvodne pro-
cese.

Tretji vhad je predviden pri zapus¢enem Rudniku.
Poleg parkiri¢éa paj bi bila tu postavijena se infor-
macijska tabla.

Ves motorni promet, razen intervencijskega in ser-
visnega, bo ustavijen na vhodih v soline, kjer bodo
urejena parkiris¢a. Ogled solin bo mozen le pes ali po
nekaterit delih s kolesom.

Ureditey omreZja poti. Omrezje poti v Krajinskemn
parku je speljano z upostevanjem logike kulturno-kra-
jinskega tipa ter omejitev varovanja strateskih poten-
cialov in drugih rab, naravne pestrosti in etnologke de-
discine. Speljano je na osnovi omreZja obstojedih poti,
ki potekajo po nasipih (SI. 2). Omrezje je zasnovano
tako, da aktivivo omagoda dostopnost obiskovalcev tja,
kamor jih zelimo pripeljati, in onemogoca dostop tja,
kjer njihova prisotnost zaradi razlicnih razlogov ni za-
Zelena.

Na obmocju Lere predvidevamo nadaljevanje seda-
nje dejavnosti solinarstva. Pretirana prisotnost obiskoval-
cev bi labko rmotila proizvodne procese. Delavcem,
intervencijskim in servisnim vozilom je dovoljen dostop
z motornimi vozili, obiskovalcem Krajinskega parka pa
zgol} pes in kolesarski promet po osnovnih obsiojetih
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povezavah. Na obmocju Fontanigg je dovoljen vstop le
peicem in kolesarjem, in % njim po javnosti na-
menjenih poteh.

Omrezje poti smo oblikovali na treh ravneh, s ¢emer
skutamo akiivno vplivati na dostopnost posameznih
delov Krajinskega parka. Poti smo tako razdelili na
zeleni, rumeni in rdeci sistem glede zazene dostopnosti,
prehodnosti in obiskovanosti - frekventnosti obiskoval-
cev (Sl 3).

Obiskovalce bodo skozi zapleteno omrezje zelenih
in rumenth poti vodili kaZipoti, table in opozorila.
Rdece poti, ki vodijo skozi najbolj ob¢utljiva obmocja,
bodo dostopne le izjemoma, z vodicem, posebnim do-
volienjem upravitelja oziroma za znanstveno razisko-
valno delo.

Zelene poti so namenjene najéirsi javnosti (Sl 3).
Pricakujemo, da bodo pritegnile najsirsi krog obisko-
valcev. Speljane so tako, da so ¢im krajée in kar najmanj
obremenjujejo  okolje. Med sabo povezujejo vse
najznacilnejie elemente Krajinskega parka in totke, za
katere pri¢akujemo, da bodo pritegnile najve¢ ohisko-
valcev: solinarski muzej, nac¢rtovano naravovarstveno
sredisce ob kompleksu Droge in omitolosko opazoval-
nico. Zelene poti 50 najlazje dostopne, lahko prehodne
in prevozne s kolesi. Oba sistema zelenih poti sta do-
stopna s potniskih pristanov in s kopnih vhodov Stojbe
in Sv. Jernej. Kratek odsek zelene poti ob Rudniku je
dostopen s kopnega vhoda.

Prva zelena pot poteka od Stojb ob kanalu Dragonja
do morja in ob kanalu Giassi mimo muzeja, kjer se
kon¢a. Dostopna je z avtomobili in aviobusi pri Stojbah
ter z ladjo, saj je povezana s pristanom ob kanaly
Giassi. Pri vhodu je predviden info center z vedici in
izposojevalnico koles, saj je pot hkrati tudi kolesarska
steza. Pot je speljana tako, da turistu ob najmanjsem
vioZzenem trudy in casu predstavi vse glavne znacilnost
Krajinskega parka od rastlinstva in Zivalstva do
tradicionalne solinarske proizvodnje pri muzeju,

Druga zelena pot vodi od kompleksa obrata Droge
pri Sv. Jerneju do obrata Droge v solinah - Leri, kjer
predvidevamo tudi postavitev naravovarstvenega sre-
disca. Pot vodi obiskovalea skozi sodobni sistem pri-
dobivanja solt, Dostopna je z avtom pri Sv. Jerneju in z
{adjo pri potniskem pristanu ob Drogi.

Kratek odsek zelene poti je e pri zapus¢enem rud-
niku, kier se ponuja lep razgled na Leroc in naravni
rezervat Rudnik. Pot je dostopna z avitomobili, ob njej je
predvidena ureditev manjiega parkiridca, obiskovalce
pa naj bi z znatilnostmi Krajinskega parka seznanjala
informacijska tabla.

Rumene poti so tiste, kjer si Ze zelimo deloma
omejiti Stevilo obiskovalcev, posameznikov in skupin
(Si. 3). So tezje dostopne, predvsem zahtevajo ved
pesacenja, viozenega truda in &asa, s ¢emer lahko Ze
uspesno omejimo dtevilo obiskovalcey. Namenjene so
3irsi in strokovni javrosti, ki jo bolj zanimajo sam
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Krajinski park, rastlinstvo, Zivalstvo, opazovanje plicev
in solinarska kultura.

Rumene poti so povezane v enotno omreZje, ki pre-
preda celoten Krajinski park. lzognejo se najbolj ran-
liivim obmocjem - obstojecim in predlaganim naravnim
rezervatom ter notranjim predelom Lere, kjer potekajo
tehnoloski solinarski procesi. Med seboj povezujejo vse
morske in kopenske vstopne tocke, naravovarstveno sre-
disc¢e, solinarski muzej in vse opazovalnice, poleg tega
pa se navezujejo na sistem zelenih poti in jih med seboj
tudi povezujejo.

Vse natrtovane rumene poti potekajo po cbstojecih
nasipit in preko obstojecih mastov. Vecinoma so v dob-
rem stanju in normalno prehodne, le na nekaterih pre-
delih bodo potrebne manjse rekonstrukcije.

Obiskovalce bodo poleg usposobljenih vadicev po
rumenih poteh usmerjali kazipoti, zemljevidi in opozo-
rifa, ki jih bo potrebno namestiti na vseh kriZis¢ih. Na
nekaterih krizis¢ih se stikata sistema rumenih in rdec¢ih
poti in tu bo potrebno s fizi¢nimi ovirami {premi¢ni mo-
stovi, slabo prehodni nasipi, prepreke iz trsticja, ograje}
in opozorili apr. “neprehodna pot”, “obvezna smer"
prepreciti vstop abiskovalcev v rdeci sistem.

Rdece poti so tiste, kjer si zelimo omejiti obisk na
najimanjso mozno raven (Sl. 3). Namenjene so predvsem
strokovni javnosti - znanstveno raziskovalnemu delu in
opazovanju ornitclogov. Zate so vetinoma terko do-
stopne in slabo prehodne. Kjer so ie poti lahko do-
stopne, predvidevamo otezitev dostopa z razlicnimi
omejitvenimi prostorskimi elementi (premicni mostovi,
stene iz trsticja, nasipi, voda).

Rdece poti potekajo po robovih in znotraj posebej
zagditenih obmocij Krajinskega parka, naravnih rezer-
vatov. Zaradi izredne ranljivosti naj bi jih obiskovali le
strokovniaki, ki poznajo rezim Krajinskega parka, ra-
zumejo naravna dogajanja ter se temu primerno cb-
nasajo in ne motijo naravnih procesov, pa se ti zgolj v
dolocenih obdobjih leta,

Slika 2 prikazuje prehodnost obstojecth poti. Za ure-
ditev sistema omreZij treh poti bodo potrebni e mini-
malni posegi. Sistem zelenih poti je urejen na poteh, ki
so v najboljsem stanju. Sistern rumenih poti bo potrebno
delno obnoviti za lazjo prehodnost. Sistema rdecih poti
naj ne bi obnavljali, saj mora ostati tezko prehoden;
ponekad naj hi njegovo dostopnost in prehodnost celo
zmanjsali.

Naravovarstveno sredid¢e. V Krajinskem parku Se-
¢oveljske soline naj bi poleg obstajecega solinarskega
muzeja uredili tudi paravovarstveno, ornitolosko sre-
dizce, v katerem bi lahko namestili tudi upravitelja Kra-
jinskega parka Secoveliske soline. Na cbmocju solin
obstajata kar dve primemi lokaciji za sredid¢e, obe s
svojimni prednostmi in pomanjkljivestmi (S, 3).

Prva primerna lokacija se nahaja v sklopu obrata
Droge v Leri. Naravovarstveno sredisce bi tu stalo v
samem osr¢ju  Krajinskega parka, hkrati pa bi se

[9%]

vkijucilo v obstojeci sistem grajene strukture v solinah,
tako da s svojo pojavnostjo ne bi dodatno motilo kra-
jinskega vzorca in drugih dejavnikov. Sredisce bi bilo
dostopno tako po obstojeci cesti iz Sv. Jerneja (servisni
in intervencijski dostop} kot po morju (dostop za
abiskovalce), saj se nahaja ob nacrtovanem potniskem
pristanu v stari strugi reke Dragonje.

Druga mozna lokacija naravovarstvenega srediséa je
pri zapui¢enem rudniky, v sklopu naravnega rezervata
Ob Rudniku. Glavne prednosti so mirna lokacija ob
zai¢itenem obmodju rudnika, primerni zapuséeni ob-
jekti in dostopnost z glavne ceste. Poleg tega bi ureditev
sredisca v zapuscenih stavbah tem dalo novo funkcijo in
s tem prispevalec k primemni ureditvi zanemarfene
okolice. Glavne pomanjkijivosti so zlasti obrobna lega,
slabe pes povezave z drugimi deli Krajinskega parka in
nobene moznosti ureditve dostopa po morju.

Za biolosko, ornitolosko sredid¢e smo predvideli dve
mo#ni lokaciji. Glede na primerjalne prednosti in po-
manjkljivosti obeh predlagamo ureditev naravovarstve-
nega sredis¢a v oss¢ju Krajinskega paska, ob obratu
Droge. Zavedamo se, da bo odlocitev advisna predvsem
od dogovorov z danasnjimi uporabniki ali bodotimi
upravitelji Krajinskega parka, kljub temu pa svetujemo
upostevanje posameznih prednosti obeh lokacij, saj bo
izbira pomembno vplivala na nadaljnji trajnostno urav-
notezeni razvoj Krajinskega parka Secoveljske soline.

Solinarski muzej. Obstojeci etnoloski muzej soli-
nasstva je danes najprivia¢nejia in najbolj obiskana tu-
risti¢na tocka Krajinskega parka. Zaradi neprimernega
dostapa z motornimi vozili, avtomobili in celo avtobusi,
prav v sredis¢e opuicenih solin Fontanigge, ob vecji
obiskovanosti celo moti in ogroza druge naravne po-
tenciale Krajinskega parka. Zaradi obstojecih negativnih
vplivov na naravne potenciale Krajinskega parka in ob
polnem zavedanju pomena solinarskega muzeja pred-
lagamo dve usmeritvi.

Sam solinarski muzej naj bi se vsekakor chranil, saj
pomeni pomembno pricevanje pretekiosti in ohranjanje
stratetkega znanja. Tudi ureditev manjdega dela solin v
abliki nekdanje kulturne krajine ima poleg povsem zgo-
davinskega in etnoloskega pomena ter ohranjanja kul-
turne dediscine viogo zanimive primerjave med nekda-
njo kulturno krajino in danainjo stopnjce renaturacije
opuscenih solin. Vendar kljub temu priporocamo, da se
solinarski muzej ne bi bistveno 3iril. Oruga usmeritev
ponovne peudarfa pomen spremembe prometnega rezi-
ma v Krajinskem parku, s katerim bi lahko bistveno
zmanjsali negativne vplive velikega Sstevila obisko-
valcev. Motorni promet obiskovalcev v rezervatu je
potrebno popolnoma omejiti, urediti dostop z morja inv
primeru pretirane frekventnosti obiskovalcev morda celo
omejiti dostopnost.

Ormnitofoske opazovalnice. V Krajinskem parku pred-
videvamo ureditev ved ornitoloskih opazovainic, saj
park obsega veliko obmocie (Sl 3). Vse so nameséene
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Sl 4: Lupina solinarske hise kot osnova za ornitolosko
opazovalnico. (Foto: M. Plazar)

Fig. 4: Carcass of a salt-pan house as a basis for
ornithological observatory. (Photo: M. Plazar)

tako, da so dostopne s sislema zelenih poti ali s sistema
rammenih poti. Omogocajo opazovanje vseh obmocij ob-
stojecih in prediaganih naravaib rezervatov. Vse opa-
zovalnice se nahajajo v Fontaniggah, le ena je pred-
videna v starem rudniku. Qrnitoloske opazovalnice so
namenjene predvsem opazovanju ptic. Zasnovane $o
tako, da omogocajo ¢im vecji pregled nad okofiskim
prostarom, hkratt pa je opazovalec skrit in ne moti ptic v
wjihovem naravnerm okolju. Predvidene so v preurejenth
lupinah opuscenih solinarskih his ali prikrite za ka-
muflaznimi pasovi trsticia (81 4, 5).

Druga infrastruktura. Druga potrebna prostorska in-
frastruktura v solinah so informativne table, opozariine
table, kazipati in klopi na pocivalidgcih. Prostor solin je
izrazito ravninski, amorfen in nepregleden, zato se
abiskovalec, ki solin ne pozna, zelo tezke orientira.
Kazipoti in informativne table so zaradi tega nujno
potrebni. Kazipoti obiskovalca usmerjajo k Zelenemu
ciliu, hkrati pa ga opozarjajo na kategorijo poti, na
kateri se nahaja, in na temu primerno obnasanje. Infor-

mativne table obiskovalcu podajajo informacije o pro-
storu, ki ga precka, o naravaih in kufturnih zna-
menitostih, ter ga nenehno opozarjajo na krhkost ce-
{otnega sistemna.

Ker so posamezne znamnenitosti precej oddaljene od
vhodnih tock in niso dostopne z avtomobili, so ob
zelenih poteh urejena pocivalisca s klopmi. Ker na
rumenih in rdecth poteh ne zelimo prevelikega obiska,
w ne predvidevamo ureditev pocivalise, saj bi lahko
pomenita celo dodatno obremenitev prostora.

Omejitvena infrastrukiura

Omejitveni elementi 50 potrebni tam, kjer 2ehmo
prepreciti dostopnost motarnih vozil, kolesarjev ali pes-
cev.

Prvi omejitveni elementi so namenjeni omejevanju
dostopa motornin vozil in so predvideni ze ob vhodih.
Tu prediagamo weditev ramp, ki bi fahko pod ucinko-
vitim nadzorom upravitelja Krajinskega parka uspesno
prepred¢evale motorni dostop v Krajinski park. Tudi v sa-
mem parku bo verjetno potrebno omejiti prehodnost poti
zaradi moznih zlorah. Tu predvidevamo namestitev
kamnitih skulptar na strateskih tockah; seveda ne kaks-
gnihkoli, temved ureditve umetniske vrednosti, alterna-
tivie forma vivo, ki bo pomenila dodatno vrednost pro-
stora in s svoiim pomenom prepredevala odstranitev ovir.

Omejitve dostopnosti pedcev in kolesarjev v potra-
njosti Krajinskega parka predvidevamo zlasti na vseh
rdecih poteh, ki so namenjene le obiskom oZjega kroga
strokovnjakov in s posebnimi dologili. Predlagani ome-
jitveni elementi so tudi tu kamnite skulpture, trsticje,
kombinirano 2z zacasnimi ograjami, voda, nasipi in pre-
mi¢ni leseni mostovi, ki so neko¢ uravnavali pretok plo-
vil, danes pa omogocajo nadzor nad pretokom obisko-
valcev. '

$i. 5: Predvidena ornitofoska opazovalnica. (Foto: M.
Plazar)

Fig. 5: One of the proposed ornithological observa-
tories. (Phato: M. Plazar)
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Oblika in struktura novih prostorskih posegov

Vse posege, ki bodo omogocali prihod obiskovalcev
v precoblikovano kulturno krajino, je potrebno obrav-
navati z vidika prehoda kudturne krajine v naravno ter
vidika varovanja strateskih potencialov.

lzhajati morame iz nacela, da so vse strukture, ki jih
v naravni krajini uporabliajo ljudje, v primeravi z nfeno
dinamiko le zacasne vsebine. Z vsebinami, ki so za-
Casne, pa ne smemo frajno onemogodciti razvaja naravs
nih potencialov naravnega okolja, ¢e Zelimo ravnati
trajno uravnoteZeno. To ne pomeni le ustvarjanja steuk-
tur, ki so v sozvocju z okoljem v obdobju delovanja.
Pogoj je tudi, da v celotnem procesu od nastanka do
razpada ¢im manj unicujejo naravne vire in potenciale,
krogotoke, ritme in cikle v naravi,

Pri postavitvi opazovalnic in sredisga, ki pred-
stavljajo volumensko glavnino posegav v soline, imamo
tako dve moznosti. Prva je masivra gradnja iz naravnih
materialov, kamenja in lesa. Tovrstna gradnja res ni
zacasna, vendar po prenchanju delovanja proces pro-
padanja grajene strukture lahke $e poveca pestrost
naravhega okolja, kot se to Ze dogsja ob propadanju
solinarskih hi§. Druga moznost je postavitev skelemih,
prifagedljivih, sestavljivih konstrukeij, ki minimalno po-
segajo v obstoje¢o naravno krajine, po prenehanju de-
lovanfa pa jih je mogoce preprosto odstraniti. Tudi ce
jih ne odstranimo, zaradi naravnih materialov pocasi
ostarijo in povecajo pestrost okolja.

Na odlocitev med obema moznostma vplivata ana-
liza kulturno-krajinskega tipa in presoja funkcionalnosti
obeh struktur. Masivna gradnja v kamnu bi pomenila
podvajanje obstojece strukture, ki razpada, in bi bila
potemtakem popolnoma nesmiselna, saj bi bilo namesto
nie racionaineje obnoviti obstojece hise, s Cemer se
znova priblizamo pojavianju muzeja. Podvajanje struk-
ture ali obnova obstojecih hig bi negativno vplivala ra
sedanjo podobo kuiturne krajine. Druga moznost je tako
dosti bolj smiselna, na vseh ravneh. Izberemao si nekaj
lupin solinarskih hi3 na primernih lokacijah in vanje
postavimo zacasne lesene strukture. Lupin ne obno-
vimo, temvec le zaicitimo, da ne ogrozajo varnosti
obiskovalcev. Lesene strukture v Jupinah so samostojece
in pepolnoma locene od kamnitih rudevin, Hkrati so
zastitene pred vetrom in vizualno prikrite, tako da se
sama podoba kulturne krajine ni¢ ne spremeni. V
procesu renaturacije, gledano konceptualno, bo znova
obstajalo ved moznosti. Morda bodo strukture razstav-
ljene in odpeljane se pred dokencno preobrazbo soli-
narskib hig in s tem se danasnji proces ne bo spremenil,
Morda bodo ostale zapuscene tako solinarske lupine kot
strukture v njih, ki se bodo skupaj precbrazale v raz-
valine, kar prav tako ne bo vplivalo na danasnje pro-
cese.

Zaradi nastetih razlogov predlagamo ureditev opa-
zovalnic v lupinah opuscenib solinarskih his (51, 3).

£
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Si. 6: Pot na nasipu vodi do solinarske hise. (Folo: M.
Plazar)

Fig. 6: One of the embankment paths leading to a salt-
pan house. (Photo: M. Plazar)

Vzdrzevalni prostorski posegi

Poleg prostorskih ureditvenih in omejitvenih pred-
videvamo tudi nekatere vzdrzevalne prostorske posege v
Krajinski park. Namen vzdezevanja nekaterih nasipov
($i. 6) in kanalov je chranjanje strategke vrednosti solin
in osnovnega vodnega rezima v smisiu trajnostno urav-
notezenega razvoja. Gre za potreben kompromis med
spreminjanjem kulturne krajine v naravae in ohra-
njanjem strateske vrednosti Krajinskega parka.

Potrebno bo vadrzevati glavie kanale, ki omogocajo
defovanje celotnih solin. To so mejni ali obkrozajodi
kanali, ki preprec¢ujejo dovajanje dezevnice in drugih
kopnih voda na sofno zemljisce, plovni kanali, ki omo-
gocajo plavha in advajanje deZevnice, in dovodni, ki
sluzijo dovajanju solnice. Dovadnih, odvodnih in raz-
delifnih kanalov v samih solnih fondih (notranjih) ni
potrebno vzdrzevati, ker jih ho ob morebitni vapo-
stavitvi delovanja selin mozno hitro ohnoviti v sklopu 2z
delilnimi nasipi, zapornicami, ¢rpatkami, mostovi in
drugo infrastrukturo.

Potrebno ho vzdrzevati tudi stanje glavnih nasipov.
To so nasipi, ki focijo soline od maorja, nasipi ob rekah
in nasipi, ki lo¢ifo dovodne kanale od solnih fondov.
Delilaih nasipov v samih solnih fondih ni potrebno
vzdrzevati.

RAZPRAVA IN ZAKLJUCKI

V Krajinskem parku Secoveljske soline smo pred-
videli nekatere ureditvene in vzdrzevalne prostorske
pasege, ki omogocajo njegov bol} trajnostno uravno-
tezen prostorski razvoj (81, 3).

Pri presoji o prostorskih ureditvah sme izhajali iz
opredelitve krajine: v Leri kot kulturne krajine in v
zapuicenih solinah kot kulturne krajine, ki postopoma
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prehaja v naravno. Upostevali smo nacela trajnostno
uravnoteZenega razvoja krajine in pretehtali sirse regio-
nalne vidike, ziasti potrebo po razbremenitvi obalnega
pasu in stratesko viogo sofin. Za vse posege v krajino je
nujna analiza kultmo - kiajinskega tipa. Upostevali
smo tudi druge dolocitvene in omejitvene dejavnike, kot
so pomen Secoveljskih solin kot najvedjega slovenskega
obalnega mokriséa, izjemne naravne ekoloske in bio-
loske danosti in izjemno bogata ornitofavna, zaradi ka-
tere je bil Krajinski park razglasen za ramsarsko foka-
liteto. Kot pomemben omejitveni dejavnik smo uposte-
vali ohranjanje izjemne etnoloske in tehnolotke de-
dis¢ine ter strateskega znanja. Pomembni dejavniki so
tudi moZnosti trajnostno uravnotezenega gospodarienja
s Krajinskim parkom Secoveljske soline {solinarstvo,
alternativni turizem, marinkultura) ter ohranjanje in
razvoj okoljskih potencialov. Pri predlogih prostorskih
ureditev smo upoitevali zahteve mednarodnih dolocit in
zakonodaje, slovensko zakonodajo o varstvy okolja in
izhodisea MZVNKD Piran,

Konkretna izhodid¢ca prostorskih posegov v Krajinski
park so predvidene dejavnosti, ki bodo prispevale k traj-
nosino  uravnotezenem razvoju parka: nadzorovani
navavovarstveni turizem, solinarstvo, marinkultura.

Patrebne prostorske pasege smo opredelili kot vzdr-
zevalne in ureditvene. Najpomembnejsi ureditveni po-
segi se nanasajo na ureditev prometa: dostopov v Kra-
jinski park in omrezjz poti. Predlagali smo skoraj po-
pelno izlocitevy motornega prometa {2 obmocia Krajin-
skega parka (dovoljeno za servisha in intervencijska
vozila) ter ureditev sistema pes in kolesarskih poti. Pred-
nostne dostopne tocke v Krajinski park naj bi postale
morske, zato smo zasnovali ureditev dvebh potniskih pri-
stanov: ob kanalu Giassi in v stari strugi reke Dragonje,
ob obratu Droge; oba sta opremijena z informacijskimi
tablami in izposojevalnicami koles, s pomaodjo katerih bi
radi motivirali obiskovalce k bolj trajnostnim oblikam
premicnosti (ladja - kolo). Kopni vhodi so trije: pri
Stojhah, Sv. Jemeju in ab Rudniku. Vsi trije imajo manj-
$a urejena parkiris€a za osebna vozila in informacijske
tocke, pri Stojbah in Sv. Jerneju pa sta 3e izposojevalnici
koles.

Omrezje pes in kolesarskih poti je speljano na os-
novi obstojecih poti, ki potekajo po nasipih. Razdeljeno
je v tri sisteme: zelenega, ki je dostopno najsirsemu
krogu obiskovalcev, rumenega, kjer si zelimo stevilo
obiskovalcev omejiti, in rdecega, ki naj $irsi javnosti ne
bi bile dostepno. Trajna zasnova aktivho omogoca
nadzor dostopnosti in frekventnosti obiskovalcev,

Clanek predvideva ohranitev solinarskega muzeja,
ne pa tudi njegove pretirane Siritve, ter obravnava dve
mozZni lokaciji za naravovarstveno in upraviteljsko sre-
dis¢e: v kompleksu obrata Droge ter v zapuscenih stav-
bah ob Rudniku. Zaradi primerjalnih prednosti kot
ustteznejso moznost predlagamo ureditev sredisca v
okviru obstojecega kompleksa Droge, ob stari strugi
reke Dragonje in ob nadrovanem potniskem pristanu.
Muzej in sredisCe sta dostopna s sistema zelenih in
rumeniih poti.

Na obmocju zapuscéenih solin naj bi v lupinah
opusenih solinarskin bif uredili wdi vec ornitoloskih
opazovalnic, ki so vse dostopne z zelenih ali rumenih
poti.

Druga potrebna prostorska infrastruktura so infor-
mativne in opeozorilne table, kazipoti in klopi na poci-
valiscih. Omejitveni elementi, kot so rampe, kamnite
skulpture, pasovi trsti¢ja, zacasne ograde in premicni
mostovi, so potrebni povsod tam, kier zelimo preprecits
dostop peicev, kolesarjev in predvsem motornih vozil.

Poleg ureditvenih prostorskib posegov so za traj-
nostho uravnotezen prostorski razvoj nujni tudi nekateri
vzdrzevalni  posegi, zlasti  vzdrzevanje doloéenih
kanalov in nasipov z namenom ohranjanja in nadzirania
vodnega rezima v Krajinskem parku.

Kijub povsem konkretnim prostorskim regitvam in
predlogom poudarjamo, da je ¢lanek zgolj prvi korak na
poti dogovarjanja o boda¢ih prostorskih posegih. Pravo
tefo lahko dobi sele kot integralni del celosinega nacria
upravijanja s Krajinskim parkom Secoveljske soline, saj
se le tako lahko izogne sprozanju novin konfliktnih situ-
aci} zaradi razlicnosti interesov rabe prostora v Sedo-
veljskih solinah,
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SPATIAL INTERVENTIONS AT SECOVLJE SALT-PANS LANDSCAPE PARK

Manca PLAZAR MLAKAR
Science and Research Cantre of the Republic of Slovenia Kaoper, SI-6000 Koper, Garibaldijeva 18
E-mail: manca.piazar@zrs-kp.si

Andrej MLAKAR
Studio Mediterana, SI-6310 (zola, Pittonijeva 9
£-roail: studio.mediterana@amis.net

SUMMARY

The aim of the article is to propose certain spatial restoration interventions in Secovije salt-pans Landscape Park
in order 1o secure its truly sustainable physical devefopment, The interventions are to enable a further development
of the Park in its entire complexity by considering the existing physical processes and the following three major
aspects: preservation of the strategic role of the salt-pans, development of the Park's cultural heritage, and protection
of its biodiversity and ather natural potentials.

The three aspects do not exciude each cther; the proposed spatial interventions are in utter compliance with all
three development aspects. The article defines the spatial interventions on the basis of the principles of sustainable
developrment, on the analysis of the Park being included into the region's system, on the judgement of the Park's
strategic significance, on the cultural fandscape’s definition, and on the analysis of the cultural — landscape type of
the Secovlje salt-pans. The latter includes a judgement of the natural and anthropogenous factors that form the
landscape pattern, the spatial and temporal dynamics of transformation, and the analysis of the present land-use. The
article afso deals with ather limiting and stipulational factors for the spatial interventions. The inceptions for these
interventions present the strategic orientations stipufated on the basis of the carried out analyses. In the Lera salt-
pans, the present salt-making patterns should be preserved. The Fontanigge and the Ol salt-pans are to be
preserved as a freshly naturalised cuftural fandscape. The Museum of Salt-making is also to be preserved, although
without any greater expansions. The article favours further natural spatial processes, maintenance of the currently
functioning part of the pans and their major structural efements, and certain limitations in the introduction of
unnecessary new spatial structures, which should be a suificieat basis for the preservation of the strategic
significance of the salt-pans as well as for the preservation of biodiversity and other natural potentials.

The article praposes certain spatial interventions as to the arrangement and maintenance of the Park. Car tiatfic
within the Park should be limited to the absolute minimum; an emphasis should be on walking and cvcling.
Arrangement of sea and land entrances to the Park is also proposed, where the fogic of the cultural - landscape type
is taken inta consideration by dividing this network into the following three systems: green, vellow and red (differing
from each other in view of their access and the expected visiting frequency). Two potential localities for the nature
conservation centre are also proposed, as well as a number of omithological observatories in the transformed
carcasses of the salt-pan houses and behind the belts of reed. The article also proposes some ather structures,
particularly in terms of information and certain limitations, i.e. spatial maintenance interventions, maintenance of
certain embankments and channels for the purpose of preserving the strategic value of the Park.

in spite of the utterly concrete spatial solutions and proposals, the article is merely groundwack for iurther
arrangements regarding the future spatial interventions. it can therefore obtain a true value onfy as part of an integral
management-plan for the Park, agreed with a consensus between the future users of the area.

Key words: Landscape Park, Se¢ovlje salt-pans, landscape arrangement
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ABSTRACT

A critical review of the fiterature on harvestmen from Slovenia was made to evaluate the data. Where needed,
comments and/or corrections were added to avoid further confusion. 57 of 63 species known to inhabit Slavenia
have been cited. In comparison fo the relatively long reference list, only few harvestman localities in Slovenia have
been published, but there are many mistakes. Two major types of mistakes have occurred: errors related to
inadequate determinations and those caused by using garbled facality names, especiatly by foreign authors. Thus the
in-field collected data should be critically examined before further use. Apart from making use of the Atlas of
Slovenia, consultations with native biologists, geographers and/or linguists are strangly recommended.

Key words: bibliography, Opiliones, Slovenia

QOSSERVAZIONI SUI DATI PUBBLICATI SUGLI OPHLIONI (ARACHNIDA: OPILIONES)
DELLA SLOVENIA

SINTES!

Gli autori hanno etfettuato una revisione critica dei dati di letteratura sugli opilioni delfa Sloveaia. Diversi dati
sona risudtati incorretti. Per evitare ulteriore confusione, gli autori hanno apportato correzioni e aggiunto commenti
dave si sia rivelato necessario. Nel testo vengono citate 57 delle 63 specie note in Slavenia. Vista fa lunga lista di
letteratura pubblicata sull'argomento, & risultato scarso if numera dei luoghi di ritrovamento in Slovenia, € molti siti
citati sf sono rivelati incorretti. Gl errori registrati risultano di due tipi: determinazioni inadeguate e citazioni
shagliate dei nomi def luoghi di ritravamento, pubblicati principalmente da autori stranieci,

Parole chiave: bibliografia, Opitiones, Slovenia
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INTRODUCTION

In the presenl contribution, the aim was {0 examine
the taxonomic value of published data on harvestmen
from Slovene 1teritory according to the present
knowledge, and to replace the incorrect and old locality
namas with the correct and cumrent ones, respectively.
Where possibie, the 10 x 10 km? UTM code (Fig. 1) and
the altitude (at entrances 1o caves) were added. The
summit altitude of mountains is routinely given; the
actual collecting localities may be situated at - some-
times markedly - lower altitudes.

Two major types of mistakes have been published
concerning harvestrmen from Slovene territory. The first
group of errors relates to inadequate delerminations.
Most of these mistakes arose in cases when a species
has later been found to be an aggregate of two or more
species. For this reason Madzi's determinations of
Trogulus and QOpifio species, for exaraple, cannot be
taken into account at alf.

The second group of errors has been caused through
use of garbled locality names. Among them, authors'
mislocations  and misundetstanding  of phonetically
simitar Slovene and other Slavic names are the most
numerous (e.g. Mokrica Mt. in N Slovenia and Mokrec
Mt in C Slovenia; Slovenia, Slavonia /a region in Cro-
atia/, Slovakia, etc ) Further errors were caused through
using names of museum-towns for finding-localities
themselves. In the region, the names of Ljubljana and
Trieste were most frequently misused this way. In some
European museums, further confusion has been caused
by curators by using names of enly 2 few famous caves
{e.g. Postojnska jama cave) for some other caves.

Some misinterpretations occurted via erraneously
used and/or translated native names. So, in Austrian
geographical maps of the Slovene territory the German
name "Birnbaumer Wald" is used for both: Hrugica-
Highland (NE from Postojna; correctly) and Nanos Mt.
(NWW from Postojna; incorrectly). In written Slovene
language - called “gajica® according to its Croatian
introducer Ljudevit Gaj and adopted also in Slovene
larguage arpund 1840 - some Czech letters are used. In
some cases, transcriptions cause serious trouble. Thus,
through the Joss of the diacritic * (= “stredica® in Slovene,
from Czech "stfeska”, meaning rooflet) of the Siovene
name Svindka planina (= Lead Mt) to Svinska /meaning
nothing/ and misunderstood  as Svinjska (Pig-), the
ranslated Gerrman name of the southeastern Austrian
mountains is Sauvalpen {= Pig-Alps) instead of "Bleialpen”
(= Lead-Alps), in spite of the town Bleiburg/Fliberk in
the vicinity. For unknown reason, some foreign authors
have replaced the Slovene names with others (e.g. the
translation of the Slovene word: jarma /= cave/ in the
Serb word: pecina /= cave/). Note that Radzi was a Serb
and was not familiar with the Slovene language and
nalive names when he came to Ljubljana.

Fig. 1; The UTM map of Slovenia.
S 1: UTM karta Slovenije.

Some further mistakes could also be made via
intentionally misfeadingly named locations, mostly
caves; it was found to be the practice of some collectors
of hypogean beetles to hide in this way their com-
mercially important sources (Pretner, 1974, 1976).

A special case is Carl-Friedrich Roewer, who was not
an obscure insect-dealer, but the leading authority on
Opifiones in the first hali of the 20 century: his many
notoriously confused or even downright misleading
focality data therefore had a highly detrimental
influence on the secondary fiterature. Comments on this
problem can be found in Rebel (1938) and in von
Helversen & Martens (1972), Martens (1978), Gruber
(1979, 1384, 1998), Acosta (1996) and Thaler (1996).
This concerns especially the locations of the material
kept in Roewer's personal collection (Acosta, 1996) - he
rarely if ever named collectors, instead referring to
mostly nameless "correspondents”, which makes critical
evaluation difficult. In some cases, clarification may be
achieved by perusal of Roewer's catalogues (Gruber,
1984:264; Acosta, 1996} The dubious cases relevant for
Slovenia are discussed below sub Travuniidae,

Besides, in the fast hundred years the names of some
places have changed, therefore many more localities are
cited in the litesature in comparison to their real number
{fe.g. the name Lukova jama is the only known name {or
the cave used hy natives, in the literature cited as God
jama, Godjama, Jodloch and Jagdioch from the 19t
century il World War 1§}, There are some lapses in
inscribing names, too {e.g. Velika /= big/ Pignica valley
instead of Mala /= small/ Pisnica) and some {further
errors could have arisen during printing (e.g. Castitljiva
fuknja instead of Castitliiva fuknja). in the Slovene
language the use of adjectives is common (e.g.
Medvedia jama /= Bear-cave/), but some authors used
only the adjectives instead of full names {c.g. Medvedja
/= Bear-/).

b
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The geograpnical names of localities have been
checked (n Jakopin et al. (1985) and in the geographic
atlas of Slovenia, Atlas Slovenije (1985, 1996). As for
caves, their first names from the Cadaster of caves in
Slovenia {Institute for Karst Research at the Research
Centre of the Slovene Academy of Science and Art,
Postojna, and Cave Association, Ljubljana) are used,
synonyms  being mentioned only if noticed n the
ltterature,

Data from works fulfilling the UTM-criterion {Hudrap
& Paviin, 1936; Lipoviek et al., 199% /Gyas/; Novak at
al., 1984, 19954, b - for the species cited in, see the
Annex; are analysed here only in cases of mistakes,
while data from some unpublished diploma warks are
included to provide published evidence. General
records for Slovene fauna, marked with dots, are men-
tioned only in some reasonable cases. The taxa which
(very probably} do not inhahit the territory of Sloventa
are marked with asterisks.

Abbreviations and symbals used

Ch Coll. 1. Marcelline
M Coll. }. Martens

MSENG Museo Civico di Storia Naturale, Genova
NBEMW  Naturhistorisches Museum, Wien
RCall.  C.F. Roewer
SMF Senckenberg-Museum, Frankfurt/Main
ZMB Zoologisches Museurn Berlin
» inaccurate location citation {UTM coding im-
possible)
" not inhabiting Slovenia, or no record avai-
{able
SYSTEMATIC PART
CYPHOPHTHALM!
Sironidae

Siro duricorius duricorius JOSEPH, 18G68)

e Slovenia (Hansen & Soerensen, 1904 Austria, provin-
cia Krain, sub S. duriconus, Figs. 3a, 3b Plare 1V and
Figs 1a - 10 Plate V, Coll. Joseph: 3 mm, 3 i, coll. sI-
MON: 2 man, NEMW: 2 mm, Museo Haunesi: 1 my
Roewer, 1923; Krain, sub S duricorius; tadzi, 1926/
27: Krain, sub S, durfcorius, Figs. 1-11 Tab. {, Coll,
Schroide; Hadzi, 1928, 1957b, 1961, afl sub S duri-
corius; Bole et al, 1993 eroneously designated 5.
duricerius 1o be troglobitic and endemic in W Slovenia;
Rambla & Juberthie, 1994, sub S. duricorius; Mric,
19974, sub S. duricorius: Fig. 528 female)

o caves in Slovenia (Joseph, 1869: Krain, sub (Cypho-
phthatmus duricocius JOSEPH, 1868; Simon, 1879:
Cainiole, sub C. duricorius, foseph teg.; Kihnelt, 1950:

3.

~1

9.

Krain, sub 5. duwicorius; Juberthie, 1971 une des grot-
tes de la Carinthie; Moritz, 1971: Krainer Grotten, sub
S. duricorius, Joseph feg., ZMB 4183 - 3 syntype speci-
mens}

. the cave Volja jama, Nanos Mt., V127, Cad. No. 743,

1060 m (foseph, 18871: Nanosgrotte = Volcia jama =
Kozia jama, sub Sira Cyphopselaphus, loseph leg.}

the cave iegnana jama, Orehek, VL36, Cad. No. 964,
G20 m {josepts, 1881: Grotte bei Nussdod, sub C. duri-
carfus, Joseph feg.)

the cave systern Predjamski sistern, cave Jama pod
Predjamskim gradem, loc. typ,, VL37, Predjama, Cad.
No. 734, 490 m (joseph, 18683, b: die mittlere fgrosse/
Grotte von Luég, sub C. duricorius, joseph leg., Figs. 1-
17 Tab. |, 02.08.1865: 1 ex.; joseph, 1881, 1882: Lueé-
ger Grotte, sub C. duricorius, loseph leg., the species
also cited sub (Cyphophthalmus) Sira ducicorius: Bedel
& Simon, 1875: la grofle centraie fla grande/ de Luig,
sub C. duricorivs; Roewer, 1923 Luegger Grotte /Ger-
man correct: Luegat/, sub S, duricorius, types in Hol-
museum Wien and at Kopenhagen; Midler G. 1926:
Geotta di Castel Lueghi, sub C duricorius; Wolf, 1934
38: Luegger, sub S. duricorius; Hadzi, 1973b: loc. typ.:
Predjama, sub S, duricorius; Mattens, 1978a: Luegger
Hohle, sub S, duicorivs; Novak et al, 1984, sub S
duricorius; Mr3ic, 1997b: Predjama, sub S. duricorius;
Fig. 19)

the cave Krska jama, V188, Krka, Cad. No, 74, 280 m
{Joseph, 1868b: Grotte von Obergurk, sub C duri-
carius, Jaseph leg.; Badel & Simon, 1875 grotte d'Cher-
gurk, sub O duricorius; Woll, 1934-38: Obergurker
Haohle)

. the cave Lukova jama pri Zdihovem, V194, Podstene,

Cad. No. 91, 520 m (oseph, 1881: God jama bei Ober-
Skril, sub Siro Cyphopselaphus and 8. = Cypho-
nphthalmus) cyphopsefaphus, Joseph, 1882, sub S,
cyphopselaphus - Fig. 3 Tab, Lin Joseph, 1868a, foseph
leg.: 3 mwn; Hansen & Seerensen, 1904: God jama der
Qber Skeil: S, cyphopselaphus, species incertae sedis;
Roewer, 1923: Gadjama dar Ober-Skril, sub S. cypho-
pselaphus - very prohably a juvenile of S, duricorius;
Wolf, 1934.38: Jagdioch, also sub 5. cyphopselaphus;
Hadzi, 19736 Godjama, Skrii) (Kodeviel, sub 5. cyphio-
wselaphus)

at Smarjetna gora Mt., VM42 /the summit altitude 646
m/ (Hadzi, 1933, sub S duricorivs, under stones, 04.
1929, Kuscer leg.)

. the cave Bostonova jama, YM71, Cad. No. 757, 330 m

(loseph, 1881: Bostonova jama, sub C duricorfus)

. the cave Sovenca v Globicici, YM71, Skocjan, Cad.

No. 772, 470 m {Joseph, 1868h: Sovenca jama; foseph,
1881: Savenca jama, suh C. duricorius, loseph leg.;
Bedel & Simon, 1875 Sovenca jama, sub C. duricorius;
Wolf, 1934-38: Sovenca jama)

cave Celarjeva jama at Zalog pod Trojico nsar Mo-
ravce {Strazar, 1979: Celarjeva jama nad Kokosnjami;
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not yet in the Cadaster, the name acc. to the Rozi¢
farm, natively Celar, 820 m 356° from the church of Sv.
Trojica, alt, 410 m), VM381 (Joseph, 1868k, 1881: Ce-
lerjeva jama, joseph ieg.; Bedei & Simon, 1875: Celer-
yova jama, sub C. duricorius; Wolf, 1934-38: Celerjeva
pecinal

10.a cave (which one?, the name not known today) at
MoravCe, VM81 (Joseph, 1881; V doling, sub C dur-
corjus, Jaseph leg.)

11.the cave jama pri gradu Struga, WE17, Cad. No. 4929,
130 m (loseph, 1868b: Grotte oberhalb Struge, Dir-
renkrain, sub C. duricorius, josenh leg.; Bedel & Simon,
1875: grotte au-dessus de Struge, sub O duricorius;
Wolf, 1934-38: Struga jamaj

12. Robindvor, Dravograd, WMU6, 500 m (Hudrap & Pav-
fin, 1996, sub §. duricorius)

13, the cave Knapovca, WM46, 360 m (Novak et al., 1984,
sub S. duricorius: 04.1983; obstructed at least after
1994;

14.an artificial tunnel at Osek, WM76, 250 m (Novak et
al, 1984, sub S. duricorius: 11.1982: 6 ex.; 01.1963: 2
ex.)

joseph (1882) noted that Fig. 3 Tab. 1 in Joseph
(1868a) does not relate to Siro duricorius but to S,
cyphopselaphus. The drawn chelicerae are typical for
adult S. duricorius, while those in Fig. 15 are not and
probably relate 10 young specimen of 5. duricorius, as
proposed by Roewer (1923). Roewer's (ibid.} nolation
that the types are deposited in Hofmuseum Wien is
incorrect {the specimens are in the Catalogue {abelled:
Cyphophthalmus duricorius josefl - Luegger Grotte 1862.
- trber feg. - W. Sorensen deter. - 1877.1.7. 2). Un-
fortunately, in the cave Lukova jama pri Zdihovem and
in eight other caves in its vicinity no Siro has been
found (July, August 1999, Slana, Novak; see under: Er-
roneous locations for fschyropsalis spp.). In dolines
above the caves, relatively small specimens of 5. d.
duricorius were found; the small size probably tempted
joseph to describe S. cyphopselaphus.

LANIATORES
*Travuniidae
*Peftonychia teruis ROEWER, 1935

1. the cave Martinova jama pri Materifi, V124, Cad. No.
963, 580 m {Roewer, 1933, loc. typ., type Coll. Roewer
5016/1: 1 m; Kralochvil, 1946; Hadzi, 1973b; Rambla
& juberthie, 1994: Fig. 13: approximate iocality). Mar-
tens {1978} noticed that the holotype is a young animal.
In spite of some systematic investigations carried out
each season, no further specimen has been found in the
cave (Novak et al.,, 1995h),

*Peltonychia gabria (ROEWER, 1935)

The cave Gabria jama at Basovizza/Bazovica at Tri-
este, Haly, 360 m (Martens, 1978a: Cabria jama bei
Triest, Slowenien, loc. typ., Figs. 81-87; Rambla &
juberthie, 1994: Fig. 13: approximate locality)

The identity of the cave {short description in Roewer,
1931b: Gabria Jama) was revealed by Gasparo {1995). 1t
is the obstructed cave Grotta dei Colombi di Basovizza,
Cad. No. VG 32. After the description, the species has
not been found there (Marceiline, 1987). Thaler (1996}
discovered that the species morphologically complies
with F. clavigera from France and Spain.

*Peltonychia postumicola (ROEWER, 1935)

1. the cave Postojnska jarna, VI37, Cad. No. 747, 530 m
{Roewer, 1935: Adelsberger Grotte, loc. typ., Postumia,
sub Hadziana Postumicola: 2 mm, 3 ff, 't iuv.; type
Coil. Roewer 5018/3; Hadzi, 1936, sub Hadziana postu-
micota ROEWER; Kratochvil, 1946, sub H. postumi-
cofa; Pretner, 1968, sub Hadziana postumicola; HadZi,
1973b, sub Hadziana pastumicola; Guéorguiev, 1977:
Pastojna, sub M. pastumicola; Martens, 1978a: Adels-
berger Grotte, loc, tvp., Figs. 88-94; Marcelling, 1982:
Adelberger Grotte; Novak et af, 1984; Marcellino,
1987 Adelsberger Grotte; Rambla & juberthie, 1994:
sub P. pasthumicola, Fig. 13, approximate locality}.

Groundlessly, Bole ef al {1993} designated P.
postumicola 1o be an endemic troglobite in southern
Sloversa and P tenuis i the Primorska region
/southeastern part of Slovenia/; the same holds true for
the sightiogs of the farmily Travuniidae for Slovenia
{My5ic, 1997a).

Beside several other species, the three species of
Travunitdae mentioned herein were described by Ro-
ewer in his "Bigspeologica® paper (1935) - one of the
fess felicitous productions of this prolific author. In this
case, the following facts are noteworthy:

1. In 1931 {a, b} Reewer published Arachnids from caves
in the southeastern Alps, collecied by Kard Strasser in
1929 and 1930, including a few opilionids (“trivial
species”, no Laniatores),

2. In 1935, 8 of 13 new Laniatorid species were described

after the material in "Coll. Roewer with no collector

names given, as usual with this author.

Several "new species" lincluding Peltonychia tenuis and

P. gabria) were allegedly found in the caves mentioned

already in the 1931 papers. Since no other coliector

was named, especially not the "Biospeologica team”, a

naive reader would expect the matenal coming from

Strasser's collection. But why is it then not mentioned in

e
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1931, ar - if the description had been postponed for a
good reasons till 1935 - is there no mention of the
cotlecior in the lastmentioned paper?

4. Cancerning Peltonychia postumicola, the Postojnska
jama cave systern has been thoroughly explared since
the mid 19t century (see Schiner, 1854) and it is one
of the best known cave localities worldwide, It remains
completely incomprehensible why nobody had found a
Laniatorid  harvestman  until a  mysterious  sample
cropped up to find s way into Roewer's personal
coilection. Furthermore, no specimen of Pelionychia
has been found (Marcelling, 1987; Novak et af., 1895h)
during more than 100 collecting visits by the authors
and collegues to Postojnska jama and hurdreds of
excursions 1o other caves in Sloveria and m the vicinity
of Trieste (Gasparo's, Stock's etc. researches). In the
case of P. postumicola, ane could assurme that Roewer
mismaiched the namie of Postojnska jama with actual
cave names, but it could have hardly happened
unintentionally for the other cited caves.

5. The catalogue and card indexes of Roewer's cotlection
in the cases mentioned are not informative; according
to Grasshoff {(in litt. 18.02. and 271.02.2000) the only
entries read Vlstrien® ar "Triest”; collectors are not
mentigned!

6. According to Thaler (1996} the penis of P gabsia is
strikingly similar to that of £ clavigera from the
Cantabrian - Western Pyrenean - region, which makes
the specific identity nearly certain. The penis of A
postumicola is of the same general type, too (the glans
shape resembles that of P, sarea; Juberthie, 1972). In
Peltonychia, a natural disjunction at such a distance is
improbable; the suspicion at "human help® cannot be
avoided (compare the case of "Nemastoma navarrense
ROEWER", a further example of "faunal mnterchange®
between southwestern and  southeastern  Ewrope;
Gruber, 1979).

it may be concluded that the cited records of
Travuniidae in the Southeastern Alps and Karst regions
are not authentic, but cases of "illegitimate faunal
errichment” sensuy Rebel (1938). It is astonishing how
many people were "aken in" by these “transfers" till
Thaler (1996) provided conclusive evidence. In con-
clusion, Travuniiclae are to be removed from the faunal
lists of Slovenia and northeastern Haly.

Cladonychiidae
Holoscotolemon unicolor ROEWER, 1915

e  Slovenia (Sket, 1979: 12, sub Efuscotolemon novaki,
Photo; Rambla & Juberthie, 1994, Fig. 14: the focality
placed in Slovenia; Mréic, 1857a: Fig. 532)

1. Trenta valley, UM93-94, 500-900 m (Hadz2i, 1973a,
Ioc. typ., sub Trentania antoniana HADZL, 1973, Figs.

16, 11, ethylene-ghycol pitfall traps, humus soil, Picee-
tum, Polenec leg.: 2 mm, 1 f; Martens, 1978a)

2. the doline at Krizna jama, V156, Cad. No. 65, 630 m
(Martens, 1978a, Mariens leg.)

3. the cave jama pri RiZi, VL68, Mokrec Mt, Cad. No.
358, 850 m {Fad¥i, 19734, b: loc. typ.: Brezno pod
Misjirn plazom na Mokrecu, sub Sketia borisi HADZA,
1973, Figs. 12, 13, Sket leg.: 1 m subad.; Martens,
1978a: Brezno Hohle/Mokrecu)

4. Golnik, VM43, 510 m (Hadzi, 1973a: loc. typ., sub

Poleneciana terricala HADZ), 1973, Figs. 8, 9, Polenec

leg.; Hadzi, 1973b, sub Polenecia terricofa MADZ],

1973; Martens, 1978a)

Kriska gora Mt, VM43 /the summit altitude 1471 my/

{Hadzi, 1973a, sub Poleneciana terricola, Palencc leg.)

6. Tupalite, VM52, 450 m {Hadzi, 1973a, sub P. terricola:
ethylene-giycol pitfall traps, Polenec leg.: T m, T m iuv,,
i

7. the cave fama pri Votli peci, YM95, Ravne na Koros-
kem, Cad. No. 3263, 400 m (Novak & Sivec, 19774, b;
Novak & Kustor, 1980a, sub Euscotolemon sp.)

8. the cave Pilanca, WM14, Cad. No. 520, 650 m (Hadzi,
1973a, bt loc. typ.: Pilenca, sub £ novaki HADZI,
1973, Fig. 13A, 12.02.1972, Novak leg.: 1 ex.; Martens,
1978a: Pilenca; Navak & Kustor, 1982b, sub £. novaki)

9. Huda luknja cleft, WM14, 500-786 m {Novak & Kustor,
1980b, sub £. novaki, Photo}

wn

loseph (1882) also referred to the find of Scotolemon
(Phalangodidae} with no locality cited. In Slovenia, §.
dorize is restricted to the coastal region that had not
been explored by Joseph, therefore H. unicolor was
probably observed.

PALPATORES
Nemastomatidae
Nemastoma triste (C.L. KOCH, 1835)

o Slovenia (Novak & Slana, 1996: endangered species;
MiEIc, 1937 a}

Nemastoma bidentatumn bidentatum ROEWER, 1914

s Slovenia (Hadzi, 1926/27, sub Nemastoma bidentatum
ROEWER, 1914, Figs. 83-93 Tah. IV and, sub N
quadripunctatum humerale C.L. KOCH, Figs. 94-98
Tab. V; Had#i cited Schmidt's determination, sub N,
triste C. L. KOCH; Marcelline, 1987, Mrsic, 1997a, sub
N. bicuspidatum (Figs. 525-527: femalg) and, sub
Paranemastoma bicuspidatum (Fig. 533: female)

e the surroundings of Ljubljana (1adzi, 19734, sub Ne
mastoma (Lugubrostoma) triste pluridentatum HADZ,
1973, Fig. 34b, Coll. Schrmide 1 m)



ANNALES . Ser, hist. nat, - 10 - 20060 . 2 (21)

Tone NOVAK & jurpen CRUBER: REMARKS OGN PUBLISHED DATA ON HARVESTMEN [ARACHNIDA: OPLIGNES) FROM SUOVENIA, 281308

1. the surroundings of Kamno, UM92, 200 m (Marceltino,
1973 dintorni di Kamno, 09.1915: 1 m, 1§, MSNG; 1
o, 11, Andreini leg., CM}

Divaca, V016, 440 m {Roewer, 1917: Divaca, sub M.

bidentatum)

3. Nanos ML, VL27 /fthe summil altitude 1313 m/ (Gruber
& Martens, 1968; Martens, 1978a)

4. Postojna, VL36, 550 m (Roewer, 1917, 1923: Adels.
berg, sub N. bidentatum; Gruber & Martens, 1968,
Martens, 1978a)

5. the cave Jama Sv. Janeza pri Prestranku, VL36, Cad.
No. 897, 600 m {(Hadzi, 19732, sub N. (.) t plu-
ridentatum, Fig. 34c: 1 m; Novak et al,, 1984)

6. surroundings of Cerknica, VL57 (Martens, 1878a, Mar-

tens leg.)

. at the Podkerenski potok stream, VMO5 {Hadzi, 1931,

sub N, bidentatum: pl.)

8. at the waterdall Perienik, Vrata valiey, VM14, 860 m
{Hadzi, 1931, sub N. bidentatum, under a stone, 14.08.
1928, Hadzi leg.: 1 f; Gruber & Martens, 1968)

9. Bled, VM33, 500 m {Gruber & Martens, 1968; Martens,
1978a)

10. Ljubljana, VM60, 300 m (Roewer, 1917, 1923:
Laibach, sub N. bidentatum; Gruber & Martens, 1268,
Manens, 1978a)

11. Smarna gora Mt., VM60-61 /fthe summit altitude 689 m/
{Hadzi, 1973a, sub N. (L) L. pluridentatum, Fig. 34a,
several times, Hadzi leg.: pl. mm, )

X

~

Nemastoma bidentatum sparsum GRUBER & MARTENS,
1968

¢  Slovenia (Mr3ic, 1997a)

1. 2,5 kmi N from the railway stalion Pesnica, WM56, 260
m {Gruber & Martens, 1968)

2. Bolnja Bistrica, XM05, 170 m {Kova¢, 1997, 17.08.
1996, Kavac leg.: 2 mm, 1 iuv. - 2 fi)

3. Dobrovnik/Dobronak, XM07, 170 m (Kovac, 1997, 18,
08.1996, kovacleg.: 11, 1 iuv))

4. Sredisce/Szerdahely, XM08, 240 m (Kovac, 1997, 12.
£8.1996, Kavac leg.: 2 . 24.08.1996: 16 mm, 7 ff)

5. Benica/Benice, XM15, 1460 m (Kovac, 1997, 19.08.
1996, Kovac leg.: 11 mm, 14 ff)

6. Gaberje/Gyetyanos, XM15, 160 m {Kovad, 1997, 22.
08.1996, Kovac leg.: 4 mm, 11 f, 1 iuv. -~ 12.10.1896:
11 mm, 91 - 19.10.1996: 18 mm, 18 ff)

7. Banula/Banuta, XM16, 170 m (Kovac¢, 1997, 10.G8.
1996, Kovac leg.: 7 mm, 6 ff)

[n the legend to Tig. 12 in Gruber & Marens {1368,
Zupanja is placed in Slovenia ("Siowenien') instead of
Slavonia {Croatia).

Nemastoma bidentatum hidentatum x sparsum

+ Sloventa (Hadzi, 1926/27, sub N. bidentatum RO-

EWER, 1914, the pedipalp in Fig. 94, sub N. guadri-
purtctatum hurmerale, probably belonas to N. b. biden-
tatum x sparsum, Coll. Schmidy; Roewer, 1931, sub N
bidentatum)

1. Smeioik Mt., V154 /the summit altitude 1696 m/ (Mar-
tens, 1978a, Martans leg.)

2. Novo mesto, WL17, 190 m (Hadzi, 19734, b, sub N.
(L.) wiste plusidentatum HADZI, 1973, Figs. 33b, ¢,
Karaman leg.: pl. mm, if; Gruber & Martens, 1968; Mar-
tens, 1978a)

3. Mirna gora, WLO5 fhe summit altitude 1046 m/
(Had#i, 1973a, b, sub N. [Siidufosiomal sefiskari
HADZL, 1973, Fig. 37, 28.07.1948, Seliskar leg. 1 my

Nemastoma bidentalum ssp.

1. Celje, WM22, 240 m {Roewer, 1917: Cilli, sub N. triste)
2. Maribor, WM55, 280 m (Roewer, 1917: Marburg, sub
N. triste)

Nemastoma dentigerum CANESTRINI, 1873

«  Slovenia (MRSIC, 19973)

1. Divaca, VE16, 440 m (Gruber & Martens, 1968, Ver
hoefl feg.; Martens, 1978a)

Bukovije, VL37, 580 m {Martens, 1978a: Bukovje/ Selva
di Pira, Sbordoni leg.)

3]

Nemastorma  {Lugubrostoma)  triste (C.L. KOCH,
1835) and *N. {1.; fupubre unicolor ROEWER, 1814,
mentioned for Slovenia and Croatia (Madzi, 1973by),
probably mostly comply with N, bidentatum sparsum,
but partly maybe also with N. triste and N, dentigerum.
N. (L.) bidentatum ROEWER, 1914 in HadZi's works
couid be N. bidentatum bidentaturm, N. b. sparsum, but
also N. iriste. *N. lugubre {MULLER, 1776} mentioned
by Hadzi {1973bj does not tive in Slovenia.

Paranemastoma quadripunctatum (PERTY, 1833)

e Slovenia {Madit, 1926/27, sub Nemastoma quadri-
punctatum humerale (C.L KOCH, 1839), Figs. 99-115
Tab, V.o 1 m, 4 #f; Hadzi cited Schmidts deter-
minations, sub FPhalangium imaculatun var. quadti-
rmaculatum XOCH: T m, 11, sub £h. flavimanuny: 2 f,
and sub Ph. kispidum: 1 1; Hadzi. 1973b, sub M. (N
suadripunctatunt (FERTY, 1833}, N. (N awrosum (C.L,
KCCH, 1869), N. (N slovenicum HADZI, 1973, N.
INL) werrert KULCZYMNSKI, 1903, N. {Lugubrostoma)
moesiacum (ROEWER, 1917}, Mrsic, 1997a}

o Triglav Mis. fthe summit altitude 2864 m/ (Hadzi,
1973a, b, sub N, (N.} triglavense HADZI, 1973, Fig. 19:
1 m; Martens, 1978a)

o Pohorjc Mis. /the summit altitude 1543 m/ (Martens,
1978a: Bachergebirge)

1. cave Brimica, VI.25, Cad. No. 1132, 540 m (Roewer,
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1931a: Bresnica Jama bei Basovizza, sub N. nervosum

ROEWER, 1922, 21.09.1931, Strasser lfeg.: 2ff; Wolf,

1934-38: Grotta di Bresovizza, sub N. nervosum)

Bukovje, V37, 380 m (Di Caporiacce 1949 Crusizza,

Selva di Pira, sub N. nervosum, 10.08.1938: 1 m, 1

3. at lake Bohinjsko jezera, VM02-12, 636 m (Hadzi,
1931, sub N quadripunctatum  quadripunclatum
PERTY, 1833, Hadzileg: 1 £

4. atlake Crno jezero, VMO3, 1350 m (Had#i, 1973a, sub
Nemastoma (N} sp., tig. 72, noticed some cha-
racteristics of N, quadripunctatum and N. aurosum
(C.L. KOCH, 1869), 07 .07.1965, Pretner {feg: 1 m)

S. Koren mountain pass, VM35, 1073 m {Martens, 1978a:
Wurzen-Pass, Martens leg.}

G. the hill Sigenski hrib, VM350, Ljubljana, 429 m (Hadzi,
1973a sub N (V) emonense HADZ!, 1973, Figs. 21,
22, several times, Hadzi leg.: pl. mm, ff - Had#i noticed
that in 1926/27 he mentioned the species sub N.
quadripunctatum humerale (C.L. KOCH, 18393

7. at Predoslje, VM52, 420 m (Madzi, 19734, b, sub N
(N} quadripunctatum camiolicum HADZL, 1973, Fig.
20, ethylene-glycol pitfall traps, Piceetum, Polenec leg.:
ol mm, i)

8. the cave Jama Sv. Janeza pri Prestranku, V36, Cad.
Ne. 897, 600 m (Hadzi, 1973a, b, sub N (N)
mediosignatum HADZI, 1973, Fig. 16, 29.08.1954,
Pretner leg.: T m; 23.08.1965: 1 m)

9. the pothole Brezao pri Veliki groblji, V148, Cad. No.
19, 520 m {Hadzi, 1973a, sub N. (N} slovenicum
HADZ!, 1973, Fig. 18, material of the Diustve 2a
raziskovanje jam /Cave research Society/, 02.05.1926:
2 iy, 1) :

10.Sneinik Mt, VLG4 Ahe summit altitude 1796 m/
(Martens, 1978a, Martens leg.}

11, Cerknica, VL57, 560 m (Martens, 1978a, Martens leg.)

N

Paranemastoma bicuspidatum C.L. KOCH, 1835

o Slovenia (Hadzi, 1973b sub Nemastoma (N.} bicus-
pidatum CL. KOCH, 1835)

1. the cave Huda luknja pri Radliah, WM1e6, Cad. Na.
3191, 450 m (Navak & Kustor, 1982h: Huda tuknja nad
Radljarmi, 1972-73; Novak et al, 1984 Huda fuknja
nad Radliami, Novak leg.)

2. pothole Strelski pekel, YM74, 1200 m, Cad. No. 4251
(Kranjc & Navak, 1978: Strel¢ev pekel, sub N bicu-
spidatum, 05.1975, Navak leg.)

*Paranemastoma polonicum ROEWER, 1951

Starega {1965) elucidated that *Nemastoma poloni-
cum ROEWER, 1951" does not inhabit Poland. Ac-
cording to his opinion, a mistake was made in reading
as well as interpreting the tocation iabel, which shouid
not be San Valley in Poland but Sava or Savinja valley,
both being in Slovenia ('es kénnte nicht "San-Tal

e

sondern “Sau-Tal' oder "Sann-Tal" (beide Flisse in
Slowenien} ..".. Stargga therefore supposed that the
species could iohabit the Slovenian E Alps. HadZi
agreed {1973b: Slovenia?, sub N. (Dromedostoma polo-
nicuim). According to M. Grasshoff {in litt.), the refevant
entry in the catalogue of the Roewer collection reads
"Galizien Oberes Sav (or: Sau) Tal, (Let us note that the
Sana valley NE from jajce in Bosnia sounds very
similatly and is close to the areal of P. radewi, though it
has not been recarded from the valley.} As is often the
case in Roewer's collection, no collector is mentioned;
he shified the responsibility 1o an "unknown soldier®, in
fact, only two PFParanemastoma species: P. quadri-
punctatum and P. bicuspidatum live in Slovenia, and no
further are expected. According 1o Roewer's (1951, Tab.
3) Figs. 26 for P radewi (sub Nemastoma radevi) and 27
for 7. polonicum (sub N. polonicum; cf. Martens,
1978a), and Starega's Fig. {1965: 302) it seems re-
asonable to assume P. pofonicum to he the synonym of
a very polymorphic P, radewi (cf. Starega 1976;.

Histricostoma dentipalpe (ALJSSERER, 1867}

+ Slovenia (Roewer, 1923: Krain, sub Nemastoma denti-
valpe, Mus. Wien, Berlin, Coll. ROEWER etc.; tHad?i,
1973b, sub N. (N.) dentipalpe AUSSERER, 1896; Mréic,
1997a: Fig. 534)

I. at Padkerenski potak strearn, VMO5: pl. (Hadzi, 1931,

sub N. dentipaipe, Hadzi leg.)

Podkoren, VMD5, 850 m (Hadzi, 1973a, b, sub N

(Histricostoma) slovenicum HADZ!, 1973, Fig. 38, 13,

08.1928, Hadzi leg.: 1 m)

3. Postojna, V136, 550 m (Roewer, 1917: Adeisberg, sub
N. dentipalpe)

4. surroundings of Cerknica, VL57, 560 m (Martens,
1978a, Martens leg )

o

Carinostorna carinaturmn (ROEWER, 1914)

e Slovenia (Had2i. 1973b, sub Adtostoma (Carinostomal
carfnatum: Megic, 1997a: Fig. 535 male}

1. Divada, V116, 440 m (Roewer, 1917: [Divaca, sub Ne-
mastoma carinatum)

2. Postojna, V136, 550 m (Martens, 1978a, Thater feg )

3. surroundings of Cerkaica, VL57, 560 m (Martens,
1978a, Mangens feg.)

4. ljubljana, VM66, 300 m (Hadzi, 1973b, sub N. (Oro-
medostoma) Dimaculosum ROEWER, 1951 /in the
region, only C. carinaturm complies with the notation/)

Mitostomna chrysomelas (HERMANN, 1804)

v Slovenia {HadZi, 1973h, sub Mitostoma (M.} chryso-
melas chrysomelas (HERMANN, T804); Mrdic, 1997a)

. the neighbourhood of Podkeren, YMOS (Hadzi, 1942,
sub Nemastoma chrysomefas: 1 iuv.)

-t

<
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2. Divaca, VE16, 440 m {Roewer, 1917: Oivaca, sub N
chrysomelas)

3. Postojna, VL36, 550 m (Roewer, 1917 Adelsherg, sub
N. chrysomelas)

4. Kranj, YM42-52, 390 m (Hadzi, 1973a, b, sub Mito-
stoma (M.) chr. poleneci MADZE, 1973, Fig. 44, Polenec
Jeg.: plex.)

5. Dolina pri Lendavi/Véigyifalu, XM15, 170 m (Koval
1997, 19.08.199¢6, Kovae leg.: 1 iuv.)

Mitostoma alpinum (HADZ, 1931)

» Slovenia (Mr3i¢, 1997a)

o Triglay Mis. (Hadzi, 1973b sub Nemastorna chryso-
melas alpinum HADZI, 1931, Figs. 1-3, 05.08.1928,
Hadzi Jeg.; Sithavy, 1939: Triglavski masiv, sub N. chr,
alpinum (HADZY: 1 m; Roewer, 1951, sub M. chr.
alpinurm (HADZ1, 1931); Martens, 1978a)

1. Mangrt Mt, UM94 fthe summit altitude 2679 o/
{(Hadzi, 1973a, b, sub Mitostoma (M) chr. mult-
denticulatum HADZL, 1673, Fig. 42, 13.07.1945, Pret.
ner leg.: pl.; (Martens, 1978a: Mangart, Figs. 222-228,
Faltermeier, Ausobsky Jeg.)

2. Krn ML, UM92 jthe sunynit altitude 2244 ny/ {Hadz,
19734, b, sub M. (AM.) chr. michiefii HADZY, 1973, Fig.
43, Michieli, Carnelutti leg.: 2 ex.)

Aartens {1978} cited the taxon in synonymy, sub M.
(M.} chr. michieli HAIDZ, 1973,

3. southern slope of the Ciprnik Mt. above Mala Pisnica
vatley, VMO4 /the summit altitude 1745 m/ (Madz,
1931: Cipernik, Velika Pisenica valley, sub N. chr.
alpinum, under stones, Hadzi teg.: 1 m)

4, a snowfield under the Prisojnik (= Prisank} Mt., VM04

fthe summit altitude 2547 v/ (Hadzi, 1931, sub N. chr.

alpinum, under stones, 11.-12.08.34%28, Hadzi leg.: 5

ex.) '

Kamnisko sedlo mountain pass, YM63, 1903 m tHadzi,

19831: Kamnitko sedlo, sub N chr. alpinum, under

stones, 11.08.1928, Seliskar leg.: 1 ex.)

9 4]

Erraneous location

Kratochvil’'s (1934) mention of M. alpinum (sub N.
chr. alpinuny HADZI) for Slovakia is probably wrong,
though Martens {1978: Fig. 134} marked the locality
without comments.

Dicranolasmatidae
Dicranolasma scabrum (HERBST, 1799)

s Slovenia (Roewer, 1923: Krain, Mus. Berlin and Coll.
Roewer; 3 ex.; Hadzi, 1926/27, sub D. schmidti HADZ),
1927, Figs. 61-80 Tabs. Hi, IV; Madzi noticed that one
specimen had been determined by Schmidt, sub Pha-
fangium hispidunr, Hadzi, 1973b, also suh D, schmidts,

(2

4.

.

and sub 0. opifionoides (C. 1. KOCH, 1867); Mrsic,
1997a: Fig. 536}

Kobarid, UMB82, 230 m (Martens, 1978a, Ausobsky leg.)
Divaca, YL16, 440 m (Roewer, 1950: Divaca, sub (.
opilionoides (L. KOCH) 1867: 4 (mm, ff), RW/216/7;
Gruber, 1276; Martens, 1978a)

Markovitina, VL24, a doline, ca. 500 m {Gruber, 1976,
Gruber leg.)

the cave Dimnice at Markovscing, V124, (Gruber,
1976, Gruber feg.}

the cave Zupanova jama at Grosuplie, V179, Cad. Mo.
27, 240 m (Gruber, 1976, Brit. Mus.)

jesenice, YM24, 510 m {Gruber, 1976; Alling/ je-
senice; Manens, 1978, ZMB)

7. Begunje, VM33, 590 m (Martens, 1978, Figs. 236-238}

8. the cave Stinetova jama, VM41, Cad. No. 240, 400 m
(Novak et a/, 1884: 2 mm}

Trogulidae

Trogufus fricarinatus (LINNAEUS, 1767}

[ 4

Slovenia (Mrsic, 1897a)
Triglav Mts., (Martens, 19784, Fig. 264}

Trogulus falcipenis KOMPQOSCH, 2000

6,

288

Kobariski Stol Mt., UM82, eastern side, 1300-1480 m
{Komposch, 2000 Kobariski Stol Qstseite, 46°17
{16'IN, 13°28'F, 01.08.1993, Kompesch leg., Coll. Kom-
posch: 1 m}

1,5 km SE from Kamno, UM9t, 200 m (Koemposch,
2000 46°13'N, 13%39°E, 31.07.1998, Stana, Novak leg.,
Coll. Novak: T m)

Krn M., UM92, eastern side, 1700-1800 m (Komposch,
2000: 46°15'N, 13°39'%, 03.08.1993, Komposch [eg.,
Coll. Komposch: 1 m)

. Nanos M., VL27 (Komposch, 2000: VI.27 45°46'N,

14°03'E, 25.06.-04.07.2 NHMW Nr. 894 fright: the year
1894/, Ganglbauer leg.: 1 m)

. Medvedjek at Goteniska gora Mi., VL74, 950 m (Kom-

posch, 2000: 45°37'N, 14°42°E, 10.10.1993, Komposch
feg., Coll. Komposch: 2 mm, 2 iuv.}

Visi¢é mountain pass, VM4, SSE from the Alpine hut
Ticarjev dom, 1600 m {Kormposch, 2000: Vrsic, SSE
Ticarjev dom, 46°25'N, 13°4'E, 07.08.1993, Komposch
leg., Coll. Kormposch: 16

. Matajurski vrh MU, VM11, southern side, 95G-1150 m

{Komposch, 2000: 46%13'N, 13°52'F, 25.08.1995, Kom-
posch teg., Coll. Komposch: T m, (1 uv.))

the cave Jama v Lipovici, VM91, Cad. No. 1182 (Neo-
vak et al., 1984: Lovrinova jarna, sub T. fricarinatus: 1

m}
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Trogulus nepaeformis (SCOPOLL, 1763) sensu fato

+ Slovenia (Scopoli, 1763: Camiola, sub Acarus ne-
peformis; Roewer, 1923 Krain; Martens, 1978a: Krain,
mote finding-places; Neufter, 1980: Krain, Fig. 29,
Type K1, and Fig. 38, Type It} ext, both NHMW 5847;
Mr3ic, 1997a: Figs. 529-531:iuv))

»  Triglav Mts. (Martens, 1978a)

Portoroz, UL84, seashore (Neuffer, 1980, Fig. 18, Type

i1, NHMW 5854)

Kostanjevica na Krasu, UL97, 300 m (Marcelling, 1987:

Kostanjevica {Kras-YU}: 22.06.19278: 15 mm, 12 i)

3. Kebarid, UMS82, 230 m (Marcellino, 1968: Caporetlc
(Alto Isonzo), 06.1315: T m)

4. Kamno, UM92, 200 m (Marcellino, 1968 Kamno {Alto
Isonzo), 09.1915: 3 mm, 4 1, 1 fuv.)

5. Slavaik Mf, VLI4 fthe summit altitude 1028 m/
{Neuffer, 1980, Fig. 14, Type I}, NHMW 5853)

6. Markovscina, VE24, 570 m {Neuffer, 1980, Fig. 13,
Type i, NHMW 53855)

7. the cave Dimnice, VL24, Cad. No. 736, 579 m (Novak
et al, 1984:1 m);

8. Skocjan, VL25, 400 m (Neuffer, 1980, Fig. 30, Type 11,
NHMW 5848)

9. Cerknica, VL37, 560 m {Neuffer, 1980, Fig. 23, Type
i, 1M 1302)

10.the surroundings of Cerknica, V157 (Neuffer, 1980,
Figs. 31, 32, 35, Type 11l, IM 1253, IM 1302 /2 Ex/, Fig.
52, Type IV, JM 1189)

11. Kogevie, VL85, 460 m (Neuffer, 1989, Fig. 19, Type U,
NHMW 3851}

12.the cave Stinefova jama, VM41, Cad. No. 240, 400 m
{Novak ef af, 1984: 1 m)

13. Razkrizje, XM05, 180 m (Kovac, 1997, 17.08.1996,
Kova¢ leg.: 1 m}

14. Dolina pri Lendavi/Véigyifalu, XMi15, 170 m {Kavac,
1997, 10.08.1996, Kovaz leg.: 1 1)

b3

Trogulus ¢f. nepaeformis (SCOPQLI, 1763)

1. in the neighbourhood of Godovic, VL29, 400 m {Che-
mini, 1984: dint. Godovic, MTSN, traps, 26.06.-18.09.
1983, Chemini leg.)

Trogufus closanicus AVRAM, 1971

1. Log pod Mangrtem, UM34, 700 m (Chemini, 1984:
Bretto, MFSN, traps, 10.08.1978, Stergulc leg.: 1 m)

2. in the neighbourheod of Godovi¢, V129 (Chemini,
1884 dint. Godovic, MTSN, traps, 26.06.-18.09.1983,
Chemini leg.: Tm, 2 )

3. Koéevie, V085, 460 m
Gottschee, ZMB 12024: 1 1)

4. Gornje Kamence, WL17, 210 m {Neuffer, 1980: Gorne
Kamince, Fig. 62, Type V - corresponding to 7. clo-
sanicus, NHMW 5856}

{Chemini, 1984: Krain,

Trogulus tingiformis C.L. KOCH, 1848

¢ Slovenia (Mriic, 19973a)

1. SneZnik Mt., VL54 ihe sumimit altitude 1796 m/ (Mar-
tens, 1978a, Marnens leg.)

2. Grahovo at Cerknica, VL57, 570 m (Marntens, 1978a,

Mariens leg.)

Kocevie, VI35, 460 m (Martens, 1978a, Gruber [eg.)

4. the cave Huda luknja pri Radljah, WM1e, Cad. No.
3191, 450 m {Novak et al, 1984 Huda luknja nad
Radljarmi, Novalk leg.: 1 1)

[

Trogufus spp.

o Slovenia {(Madzi, 1926/27, sub 7. nepaeformis and T.
melanotarsus (SIMON, 1879), Figs. 12-42 Tabs. i-lt;
different parls of more specimens were described and
drawn, therefore only some drawings can be useful for
identification: Figs. 27, 43: 7. cf. coriziformis, Fig. 32:
7. of. tingiformis; according to the lengths cited: 7,2
and 7,5 mm, HADZ{ 1921, sub 7. tricarinatus naticed
troguli from the 7. nepaeformis-group)

» Slovenia (very probably T. ticarinatus, but it could also
he T. falcipenis - Hadsi, 1926/27, sub T. niger C. L
KOCH, 1839 - alleged size: 5 -5,5 mm, Figs. 43-60
Tab. Hl)

1. Zaplana, VL49, Vrhnika, 600-801 m {tad2i, 1942:
Zaplat, sub 1. tricarinatus, Fig. 15b: 1 iuv)

2. Ribéev laz, VM12, Bohinj, 530 m (Had2i, 1931 at the
hotel of $t. Janez, sub 7. tricarinatus - hody size 7,2
with the legs It 9,5 and 7,5 with the legs 9,2 mm,
16.08.1928, Hadzi teg.: 2 mm} - T. nepaeformis-group,
including 7. closanicus

3. cave Celerjeva jama {which one?, the name not known
todayy at Zalog, VMB81 (Joseph, 1881, Joseph leg.)

Considering drawings and size data: 8,2-12,5 mm,
HMadzi (1926/27) canfused Trogufus nepaeformis, T.
tingitormis and T. coriziformis. Besides, the 7. ne
paetormis-species complex stilt has not been cleared
satisfactorily. 50, for example Martens (1278) regarded
the T. closanicus as a synonym of T. nepaeformis,
Neuffer (1980) supposed that hybrids between T. clo-
sanfcus and T, nepaeformis may occur in Slovenia,
while Chemini (1984) mentioned a syntopic existence of
both species and alleged another one (f. ¢f nepae-
tormis} at Godovié, So far, in Slovenia 7. nepaeformis
5.5, I. closanicus and T. cisalpinus have been
recognized from the group; further revision is needed.
Besides, 7. falcipenis KOMPOSCH, 2000 is very close to
T. tricarinatus in size and shape, therefore small
Trogulus specimens from Slovenia must be revised, too.

Anefasmocephalus hadzii MARTENS, 1978

¢ Stovenia (Mrsi¢, 1997a}
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the upper Posodje jthe upper Soca valley/, 170-500 m
(Martens, 1978a: cherer lsonzo)

. Tolminski Kuk Mt, YMO02 /the summit altitude 2085 nv/

{Marcellino, 1968: M. Kuck iAlte lsonzo), sub A
Ivcosinus; Martens, 1978 Mt. Kuck)

Vrata valley, VM14, /840- ca. 1100 m/ (Hadzi, 1947,
sub A. cambridged, Figs. 17h, 18, 07.1940, Hadzi leg.- 1
iuv.; Martens, 1978a)

Draga valley at Begunje, VM33, 620-700 m (Had2i,
1842, sub A. cambridger, Fig. 17a, Kuseer leg.: 2 iuv.}
Sneznsk Mt., VLS54 /fthe summit altitude 1796 o (Mar-
tens, 1978a, Martens leg.)

the surroundings of Cerknica, VLSY (Martens, 19783,
Martens leg.}

KocCevje, VL85, 460 o {Martens, 1978a, Ganglbauer
lep., NHMW)

ischyropsalididae

Ischyropsalis hellwigi heltwigi (PANZER, 1794)

Slovenia {Koch, 1848b: Krain, sub [ Herbstii; Schmidt,
1851 Krain: Bedel & Simon, 1875: Ljubljana /the
rmuseum-towny/, sub £ Herbsti C.L. KOCH, Schmidt leg.;
Hamann, 1898: tjubljana /the museum-towny, sub /.
Herbstii, Sehmidt leg.; Roewer, 1914: Krain, sub [
helwigii; Roewer, 1923: Ljubljana /the museum-town/,
sub 1. herbstii CL. KOCH, 1848, Mus. Genf, Coll.
Roewer, Moller G., 1926; Hadzi, 1926/27, sub /.
pectinifera PADZI, 1927, Figs. 174-190 Tabs. Wi, VIiL:
2 or 3 ex.t; Roewer, 1950: Krain, sub [ pectinifera
HADZI 1928, Fig. 15a Tab. 2 - copied from Kratochvil,
1934: 4 mm, and: Krain (Latbach), sub 1. herbstii C, L.
KOCH 1848; Manens, 1369: Krain, revised syntype of
{. pectinifera: 7 ra; Hadzi, 1973h, sub [ helwigii; Mrsic,
1997 aj

a small cave at Kranj (Sever, 1900: unbenannte kieine
Hahie unwelt Krainburg, sub fschyropsafis milineri)

. suwrrounding of Cerkntca, VL7 (Marlens, 19783, Mar-

tens leg.)

the vicinity of the cave Jama treh bratov, 800-900 m,
Stojna Mt, VL85, Cad. No. 147 i(Martens, 1969:
Friedrichsteiner Wald <. Gottsches, 06,1968, Cruber
leg.: 1 iuv.; Martens, 1978a: Friedrichsteiner Wald sidl.
Gottschee /Kocevski rog is east, not south from Ko-
cevie, the Stojna Mt is not its parl/; reconstruction of
the locality acc. 1o Gruber's diary;

Kocevie, V185, 460 m (HADZI, 19738, sub 1. helwigi;
among the synonyms, . taunica HADZL, 1940, is no-
ticed instead of: /. taunica A. MULLER, 1924 . Hadzi,
1942}

. Smarna gora Mt., VM60-61 fthe summit altitude 689 m/

(Hadzi, 1954, 22.12.1941, Kutcer leg.: 1 ry Martens,
1969, sub 1. muelineri erronenusly Cited Hadzi, 1942}

. cave Benkotova jama, g, VL.68, Cad. No. 325 (Joseph,

1882: Benkatowa jama bei lagdorf, sub albinotisches

6.

Phafangizm ..dem Ph. cancroides Schmidt nahe-
stehend. )

According to the description and geographical distri~
bution of Ischiyropsafis species, 1t cannot be but a juve-
nile fschyropsalis k. hellwigii.

the cave Gadina at Crnomelj, WL14, Cad. No. 235,
150 m {Hadzi, 1926/27, sub (. pectinifera, Figs. 175-
190 Tabs. VI, VI, 1904, Kandare lzg.: 1 m; Had2i,
1942: Gadina jama, sub /. taunical

. Kuam Mt, WMOO [HadZi, 1942: Kum {Zlatica}, sub /.

taunica, Fig. 13; Had#i, 1954, sub I aunica; Martens,
1969: Kuma; Martens, 1978a)
Podcetriek, WM41, 210 m (HadZi, 1954, sub L taw-
nica, Figs. 9, 10, Jiger leg.: 4 ff: Martens, 1969 Pod-
cetrtek/Windisch-Landsherg)

Ischyrapsalis kaflari C.L. KOCH, 1839

!\.',

(&%)

n

Slovenia (Mrgic, 1997a: Fig. 537; Mrsic, 1997b: Fig. 18}
Triglav Mts. (Bole, 1974, sub I k. triglavensis; Fig. ©)
Pohorje Mts. {Had?i, 1954, Figs. 2, 3, Hadzi leg.: Hadzi,
197 3b)

. under Sfenar Mi, ¥YMG4, ca. 2000 m (Hadzi, 1954:

Pod stenarjemn, sub L (Q.) triglavensis, Fig. 1, ©. Madzi
leg.; Martens, 1969: Triglay, Fod Sternarjem am Berg
Skrlatica)

the cave jama na prevaly pod planino Videvnik, Stador
Mt., VM13, Cad. No. 368, 1680 m {Had#i, 1942 brez-
imna jama na sedlu nad planino Visevnik, sub . trigla-
vensis, 19.08.1935, Pretoer leg.: T tuv. §)

a cave at the Alpine pasture Visevnik, VM13 fvery
probabily the cave Ledena jama 1 na juzni strani Stu-
dorja (= Jama na planini Visevnik}, Cad. No. 645, 1600
my (Hadzi, 1942: Jama za mrhovino, 1600 m, sub 1
cancroides, Fig. 23, 20.08.1935, Pretner leg.: 1 iuv,;
Martens, 1969 Videvnik Jama, sub 1. hadzii, Preter feg.,
1953: 1 iuv.; Marens, 1978a: Visevnik jama, sub f
hadzif - determination not sure: 1 iuv.)

at the Alpine cottage Koca na Kredarici, VM30, 2515
m {Hadzi, 1954, sub [ (O] triglavensis, Pretner leg.: 1
v}

a snowfield beiween the Alpine cottage Stani¢eva koda
and Kredarica Mt, VM31, ca. 2200 m (Hadzi, 1931,
sub 1. (Qdontopalpa) triglavensis HADZI, 1931, Figs, 4-
7, 30.05.1930, Selizkar feg.: 1 m; 31.05.3930: 1
Hadzi, 1936, 1942 and 1954, all sub . (O triglavensis;
Roewer, 1950: Triglav Massty {Schneefeld Kredarica,
ca. 2000 m), sub L triglavensis HADZL 1931, Fig. 8a, b,
d Tab. 1 (copied from Hadzi); Martens, 1969: Triglav,
Schneefeld des Kredadico, D. Hadzi leg.; Marens,
19782 Kredarical

at the Alpine coitage Stamiceva koca, Triglav Mis.,
VM31, 2332 m {Hadzi, 1942: Alpine cottage Alek-
sandrov dom, sub 1. (O, tiglavensis, Fig. 21, 20.08.
1925, Pretear bego 1 iuv,; Martens, 1978a; Hadzi,
19713b, sub L kollari triglavensis (HADZ1, 1931)
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7. the cave Potocka zijalka, VM74, Cad. No. 634, 1630 m
(Novak et al, 1984: 1 iuv.)

8. the neighbourhood of the Alpine cottage Ribniska koca,
WM13, Pohorje Mis., 1507 m (Hadzi, 1954, sub [ (O]
triglavensis, 05.06.7953, ca. 980 m 27/, Matjasic feg.: 1
m; Martens, 1978a: Bachergebirge (= Poharje), Rib-
niska koca)

9. at the Alpine cottage Maribarska koéa, Pohocje Mts.,
WMA45, 1040 m (Hadzi, 1942, sub fschyropsalis sp.,
Fig. 20, 24.07.1929, Hadzi leg.: T iuv.)

Ischyropsalis enuellineri HAMANN, 1898

« Sloventa (Maller A, 1924: Keain, sub 7, hefwigic 3 mm

from Coll. Roewer, Figs. 6 A, B Tab. 19; Késtner, 1928,
sub /. helwigii male, Fig. 47; Roewer, 1950: Krain, sub
I. heflwigii, Figs. 45a-d Tab. 7: T m, 1 f, RI2116/16;
Martens, 1969: Krain, Mus. Hamburg 1248, Mus. Berlin
986, SMFRIZZTT6, SMERIAG72: 7 mm, 3 {f; Noval et
al., 1984, 1995h, Fig. 9; Rambla & Juberthie, 1994, sub
1 muelfnerf HAMANRN, 1895; Mric, 1997a)
Martens {1969) found that the specimen cited and
drawn by Simon (1872) sub /L heffwigi undoubtly
belongs to . muelineri. 1t is probably a specimen from
Slovenia, as J. Stussiner, the curator of the Nat.-hist.
Mus. Ljubljana at that time, was obviously in close
contact with £, Sirnen (cf, Strmon, 188%).

¢ caves in the surroundings of Bled (Mitler G, 1926, sub
I Mdallneri)

T. the cave Jama v Molidniku nad Robicem, Matajur Mt.,
UMB2, Cad. No. 824, 500 m (Hadzi, 1954, sub [
hebwigii miifineri HAMANN, 1898, Preteer leg.: 1 m)

2. the cave Majska jama, Priivec Mt, VMO2, Cad. No.

2016, 1705 m (HadZzi, 1942: Jama na Priiveu, and:

jama Priivec, sub L h muiineri Fig. 9 4 mm, 4 ff;

HadZi(, 1954 jama Priivec, sub /. . miiflneri: 4 mm, 4

ff; Martens, 1969 Hiodhle Privec, Zvan leg.: 2 mm, 2 ff,

Coll. Sithavy 13543; Martens, 1978a: Hohle Priivec,

and, jama Prsivec, Fig. 15f, Sithavy leg., Coll. Sithavy)

the pothole Brezno pri Gamsovi glavici, VM12, Cad.

Neo. 3455, 1610 m (Novak et 4/, 1984, at the depth -

304G m, Serdu leg.: 1 1)

the cave Jama na prevalu pod planino ViSevnik, VM13,

Cad. No. 368, 1680 m, {Hadzi, 1942: jJama na sediu

nad planico Visevnik, sub 1 helwigii, 10.08.1935,

Premer leg.: 1 1)

4. a cave ar artificial tunnel (7) at Visevnik pasture, VM13
{tad2i, 1942: Rov pri mostu nad planing Visevnik, suby
"wery probably £ hefwigii”, Fig. 22, 10.08.1935, Pratner
leg.: 1 fuv.: Martens, 1969: Vitevnik Jama, sub [
hadzii, Preter feg., 1953: 1 iuv.)

5. the cave lama pod Babjim zebam, Kupljenik, VM23,
Cad. No. 129, 860 m (HadZi, 1942: Jama na Babjem
zobu, sub I helwigii, Fig. 8a, 08.1920, Fretner leg.: 2
mm; Roewer. 1950 Krain {Bay) Zoh, sub /. hellwigi: 1
m RUE/6440/34; Hadzi, 1854, sub 1 A, miilineri; Mar-

(]

teris, 1969: Berg Babji Zob/Krain, SMF/RiI/6440: 1 m;
Martens, 1978a: Babji zob jamaj

the cave Kristalna jama, Kuplienik, VM23, Cad. No,
844, 930 m (Martens, 1978a: Kupljenk, Fig. 316, Ceele-
man leg.)

. a cave or arificial tunnel (9 at Rudno polje, YM32,

(Hadzi, 1954: Rov nad Rudnim poljern /maybe the cave
Luknja pod Rudnim poljem, Cad. No. 2185/, Pretner
feg.: 2 1)

in spite of Hadzi's note that the fernales from the cavity
at Rudne polje "don't show signs of “ miillneri 1hey
should belong to the species. The only ather species in
the region is I kollari - well known to Madzi, as he
analysed it in detail under £ triglavensis.

. the cave Castitijiva fuknja, VM33, Cad. No. 395, 860

m, under the felovica upiand at Lipnica near Radovljica
fat first, the species was recorded in the cave sub f,
hellwigi as evident from the iabel in NHMW:
Ischyropsalis Helwigii Panzer - Hoble Castitia jama bei
Radmannsdorf - Ober-Krain ~ Ganglbauer feg. - Gan-
glbaver don. - 1897.1Vv.1- pl/ (Mamann, 1898 Castit-
tiva jama bei leibaitz, sub { Mdllneri, loc. typ., Ha-
mann, Mullner leg., 1898: ca. 20 ex. - Millner found the
harvestmen in the cave at {east 40 years before; SEVER,
1900; Castitljeva jama, sub Jschyropsalis mdilneri,
Hamann, Mdliner, Sever leg., 06.06.1898, and afterward
Sever leg. several times; Megusar, 1914, sub /. Millners,
05.10.1913: 8 ex,, 12.10.1913; 7 ex,, 25.10.1913: 3
ex., Hadzi, 1926/27: Lipice, slope of felovec, sub /.
mofineri and I helwigii, Figs. 116 /not 115/-145 Tabs.
V, Vit 6 mim, 3 1f, T fiuv. - Hadzi alleged that speci-
mens had already been found by Miliner in 1658;
Madzi (1926/27:18) and Roewer (1350) wsongly
thought that the description of /. millers in Hansen &
Swerensen (1904) could he lapsus calami concerning |
mitfoeri indeed; Hadgi, 1928, sub £ hetwigdi mdilneri;
Wolf, 1934-38, sub [ mdiltneri; Hadzi, 1942, sub 1 A
miifineri, Figs. 7a, b, Pretner ieg., 19.1914 and 08.1920:
13 ex.; Kratochvil, 1946; Roewer, 1950: Krain (Casti-
liova), sub 1 midiners, Figs. 28a: 1 m, RY¥Y1/977b;
Madzi, 1954, sub 1 A. miifineri; jJuberthie, 1964: Castit-
Hica Luknia, Radovhjca, sub 1 A miiliperi, 07.1962
and 08.1963: ca. 20 specimens observed; Martens,
1969: Castitliiva jama, Figs. 15a, 15¢ and 61a, and
Radmannsdarf /Krain, Figs. 15b, 61b and 62b /furely
the cave, not the town Radovijica/: 2 mn, 4 ff, Hamann,
Millner leg., NHMW: 2 {f syntypes, Mus. Berlin 8057:

1 mm, 6 ff, NHMW, Mus. Hamburg, Berlin, Coll.
Sithavy 25928, SMF/RIG77 - very probably the cave/: 7
mm, 3 i Keain, Mus. Hambusg 1248, Berfin 986,
SMF/RIV2176, SMF/RI/S72; Moritz, 1971 Cantitljiva Ja-
ma bet Leibnitz, Mallner, Hamann leg.. 3 syntype speci-
mens, ZMB 7819; Hadzi, 1973b; Castitliiva jama; Mat-
tens, 1969: Fig. 15a, and Radmannsdorf /undoubtly the
cave/, Fig. 15b; Martens, 1978a: Castitljiva jama, Figs.
324, 325, 327-33%, 333; Novak et af., 1984}
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Ischyropsalis hadzii ROEWER, 1950

Slovenia {Martens, 1969: Krain, Coll, Schmidt, 1 %
Mrsic, 1997 a)

Bole et al (1993) inaccurately stated i hadzii 1o be
endemic in the Karavanke and the Savinjske Alpe Mts,
instead of the eastern /imesione/ Karavanke, Savinja
and Kamnnik Aips (cf maps in, Novak et af, 1984,
1995b: Fig. 9).

. the cave Medvedja jama na Mokrici, Mokrica ML,

VM63, Cad. No. 375, 1550 m, loc. typ. (Schmidt,
1851: Knochenhohie Ziavka, and Zjavks, sub Pha-
langium cancroides SCHMIDT, 25.07.1849, under a
stone in the dark part, Schmidt leg.: T m; Robic, 1877:
Mokriska jama, sub Ph. Hellwigii, the end of 06.1877,
Robic, leg.. 7 ex.; joseph (1882) wrote that Fh. can-
croides is perhaps only a more widely spread form of
Ph. Hellwigii; Roewer, 1923, sub 1. helfwigi wrote that
the male designated as /. cavernosum SCHMIDT (Zool.
fnst. Univ. Wien) is Phafangium cancroides SCHMIDYT
frotr Slovenia: Krain, and that it is probably the
specimen described in, Schmidt, 1851; Hadzi, 1926/27
fsurely the cave/, sub [ cancroides (SCHMIDT), Figs.
146-157 Tab. VI: 11, and £ manicata . KOCH, 1865,
Figs. 157-173 Tabs. VI, VI T m - 20.06.1935, Freloer
leg.: 3 mm, 2 ff, 1 m iuv. ~ 14.07.1935: 1 m, 2 iuv.;
Hadzi, 1942 also: antrum Medvedja, sub /. cancroides,
Figs. 7d, 11 and ifrom the cave?) 24, Srom the sarme
nest’ Jmeaning: belonging to the same taxon/ as a
juvenile from the cave “Jama 23 nwhoving® fsee at, L
kollarif- 2 iuv.; Kratochvil, 1946 Zijavka jama, sub 1.
cancraides; Roewer, 1950 Castitiova; Gruber, 1964
found 1. cancroides (SCHMIDT) and 1. manicata L.
KOCH in Hadzi's works (1926/27, 1928 and 1942} 10
be [ hadzii; Martens, 1969: Krain, and Knochenhdhle
Ziavka /probably the type fernale/, Figs. 14a-d: "ace. to
Hadzi's (1942) data" /nach Angaben wvon Had#
{1942y strongly adjusted/, Coll. Schmidt: 1 f, Hohie
Medvedja; Bohinec, 1972: Mokriska zijavka, sub Ph.
heltvigii; Hadzi, 1973b: Mokerc, in synonymy suby
manicata HADZL, 1926 instead of: [ manfcata .
KOCH, 1865 - Hadzi, 1928; Martens, 1978a)

the cave Kamniska jama, VM63, Cad. No. 3058, 1400
m (Siapnik, 1996, sub £ milleri)

the cave Velika Veternica (= Veternica}, Velika planina
ML, VM72, Cad. No. 121, 1590 m (Hadzi, 1942:
Veltka vetrnica, and Vjetrnica, sub L cancroides, Fig.
12, 04.08.1935, Pretner leg.: 1 m; Fig. 12, Staudacher
feg.o 1 f; 1 duv.; Martens 1969 Hohle Vietrenica; Mav-
tens, 1978a: Velika Vietrenica)

the cave Jama v Kofcah, YM72, Velika planina Mt
Cad. No. 120, 15310 m (Had#i, 1942: cave Kofce, sub 1.
cancroides, 30.06.1935, Pretner leg.: 2 mm; Marens,
1969: Hohle Rofce; Martens, 1978a: Hithle Kofce).

the cave Erjav€eva jama (= Rjavceva luknja), Luce,
VM73, Cad. No. 466, 720 m, in Savinjska dolina /=

Savinja Valey/ {Madzi, 1942: Rjavceva jama, and
antrum Erjaveci, sub 1 cancroides, Fig. 10a, b, 16.
05.1937, Mretrer leg.: T f; Martens, 1969: Hohle Erje-
vaci, and Hohle Rjavéeva, in Sannijska dolina; Mar-
tens, 1978a: Rjavieva jama)

the cave Trbiska zijaltka, Luce, YM73, Cad. No. 467,
600 m (HMadzi, 1942: 16.05.1937, sub L cancroides,
Fig. 7¢, Pretngr leg.: 2 mm, 2 ff, Martens, 1969, 1978)

a cave &t Luce /ErjavCeva jama or Trbitka zijalka/,
VM73 {(Hadzi, 1942, Fig. 7¢: Martens, 1969 Lude,
under [. muelineri incorrectly cited Had#i, 1942)

Erroneous locations for [schyropsails spp.

i

.

[

—

>

[€V]
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heflwigi hethwigr
the cave Zlatica, VM13, Cad. No. 1, 1525 m (Hadzi,
1947: Kum (Ziatica), 18.10.1836, Pretner leg: 1 my -
nght L. muelineri or 1. koflari
Hadzi {1942) mismatched the cave lacation and Kum
Mt WHOO. In the Ziatica £ muellneri ts and . kollari
can occasipnally be expecled.
a cave or antificial tunnef (3) at Visevnik pasture, VT3
(Hadzi, 1942: Rov pri mostu nad planing Visevnik, sub
“very probably f. hehwigi® Fig. 22, 10. 48.1935, Pretner
feg.: 1 iuv.) - right /. koflari

. mueliner

Martens {1978: Fig. 350), Marceilina (1982: Fig. 1) and
Rambla & Juberthie {1994: Fig. 17) erroneously preseat
the peographical distribution of the species from
Slovenia to Macedonia.

Liubljana (Roewer, 1950: Krain {Laibach), (non vidi) -
m § - Coll. Schmidt sec. tadzi, 1928) - right 1. f.
hellwigi

Postojnska jarna, VI36 (Roewer, 1950: Keain, Adel-
berger Grotte, Figs. 28¢, d: 2 ff)

Aside Hamanw's label: "Hamann Typus®, Roewer
(1950) recognized F. Dahl's label, written by hand:
"Adelsberger Grotte, Typen” /= Postejnska jama cave,
types/. At that time Dahl was the director of the
Zoological Collection of the Museum of Natural History
int Bedin, Two fernale [ muellneri were undoubtedly
from the cave Castitfiiva juknja. According to Hadzi
(1954:170), the mistake was probably made because
Dahl - not familiar with original names and localities -
was told by Harnann that it was from a cave in “Krain®,
which according to Dahl’s apinion could not be but the
famous Postojnska jarma. Why Roewer (1950) made the
ristake in spite of the citation of Hamann's description
remains a mystery. - fn the cave no /schyropsalis is
expected.

Postojna, V0L36 (Guécrguiev, 1977 Postojna, Gorenj-
sko, sub L mueller Ham.) - no fschyropsalis expected
the cave Lukova fama pri Zdihovem, V194, Cad. No.
91 (Martens, 1969: Jodloch/Krain: 1 m, Fig. 15d,
NHMW : Martens, 1978a).
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Where resting on cave watls, fschyropsalis specimens
can easily be seen ("black on white"} fram a distance of
at least 10 m. Besides Lukova jama, in the same UTM
square the following caves have been investigated
(Stana, Novak, juiy 1999), but no Ischyropsalis was
found there: Bilpa 1 (Cad. No. 630}, lelovicka jama
(Cad. No. 727), Kotnicka = Mihova jama (Cad. Neo.
728), Kenina jama (Cad. No. 2570), Ledena jama pe
Ograji (Cad. Nao. 400}, Kobilna jama (Cad. No, 144),
Albelska jama (Cad. No. 3852), under stones af the
entrance of Prepadna jama (Cad. No. 2366). Only 1 A
heltwigi s expected (© be found occastonally in these
caves.

4. the cave Medvedia jama na Mokrici, and Lude (Mat-
tens, 1969: Fohle Medvedia, erroneously cited HADZI
1942) - right: 1. hadzif

5. Smarna gora ML (Martens, 1969) - right 1, i hellwigi

I. hadzii

+ Rambla & Juberthie (1994: Fig, 17} erroneously placed
the species range in the W-Hungarian fowland between
the Danube and the Drava rivers.

1. a cave al the Alpine pasture Visevnik, VMI3 fvery
probably the cave Ledena jama 1 na juZni strani Stu-
dorja {= Jarma na planini Visevnik), Cad. No. 645, 1600
my/ (Had#i, 1942: Jama za muehovino, 1600 m, sub /.
cancroides, Tig. 23, 20.08.1935, Pretner leg.: 1 iuv,;
Martens, 1963 Visevnik jama, sub [. hadz/i, Pretner leg.,
1953: 1 juv,; Martens, 1978a: Visevaik jama, sub L
hadzii - determination not sure: 1 iuv.)

The published sites for many Ischyropsalis speci-
mens (sub {. futeipes, . manicata, I. nodulifera, 1. kollari,
L mwellneri from the Alpine localities) are incorrect
{Martens, 1969}, and the provisional distribution {ibfd.}
of I muellneri at the Balkans also tumed out 1o be
incorrect. The map was repeatedly used by Marcelline
(1982} and Rambia & Juberthie (1994). Bole et al. (1993)
erronecusly mentioned the species to be endemic in
Southwestern Slovenja, /. muellneri is endemic to the
julian Alps - NW Slovenia and NE [taly (Novak et af,
1984, 1995b: fig. 9). Komposch (1999, sec, Martens,
1978a, sec. Hadzi, 1942} failed to notice the distri-
butional map of /. hadzii in Slovenia (Novak et al,
1984, 1995b), incarrectly alleging the Julian Alps could
be possibly inhabited by the species, 100,

According to Hadzi (1942}, a male (in Fig. 8 depicted
as a female 1. miilineri) had been found en 261 july 1932
in a cave at Bjelasnica Mt. in Bosnia at the altitude of
1000 m by Kratochvil. Hadzi fihid.: 21) explicily
thanked him for the specimen and stated that this
specimen was probably the one photographed in Silhavy
(1936: Fig. 2, lahelled “Ischyropsalis milineri HAMANN
z ¢cerncharskych jeskyn" /1. m. from Montenegrin caves/).
The confusion is complete because Kratochvil later
{1946, 173) wrote: "Rod [Ischyropsalis nebyl v

jeskynnich Bosny, Hercegoviny, Dalmacie a Cerne Hory
zastizen." fThe genus Ischyropsalis ... has not been found
in caves of Bosnia, Herzegovina, Dalmatia and
Montenegro/ Hadzi himself confused 1. muelineri and /.
hefwigii; therefore, only data based on published
drawings andfor the revision of originally fabelled
preserved specimens can be taken into account. Only his
determinations of /. kollari (sub I triglavensis) are useful.
In Hadzi (1973h), 1, taunica HADZ1, 1940, is erroneousty
cited to be the synonym of [ heflwigi, and 1. helwigii
ROEWER, 1914, 10 he the synonym of 1. muelineri,

Phalangiidae
Phalangium opilio LINNAEUS, 1761

s Slovenia ({Scopoli, 1763: Carniola, sub Phalangium
Opifio; Hadzt, 1942, Figs. 291, g; Hadzi, 1973b} .

s Gorenjska /NW Slovenia/ (Hadzi, 1936, sub “mountain
{orm")

2. Bovec, UM83, 460 m (Dt Capaoriacco, 1949: Plezzo,
sithr Ph. opifio opifio, 11.08.1931, Marcuzzi leg.: 2 mm,
16

3. Kuk Mt., UM92, 950 m /the summit aititude 1243 o/
(Marcelfino, 1987: M. Cucco {Caporetto), 22.08.1975:
2 form)

4. Slavnik Mt., VL14, 1030 m (2 Caporiacco, 1949:
Monte Tasano, sub Ph. opifio brevicarne C. L. K. 1839,
12.09.1926, Stenta leg.: 2 mam, 1 f}

5. Podkraj, VL28, 1050 m (Marcelfino, 1987: Hrusica
(Podkraj, Selva di Pirg), 19.08.1967, Alberifeg.: T m, 3
i)

6. Male Strane, VL37, 670 m (Marcelling, 1987 M. Stra-

ne, Pastumia, 13.09.1980, Atberti leg.: 5 mm, 6 ff)

southern slope of Cipraik M, YMO4 /ihe summit

altitude 1745 my (Hadzi, 1931: Cipernik, 05.08.1928,

under stones, Hadzi leg.: 1 m, pl. )

8. Vrata valiey, VM14 /840- ca. 1100 o/ (Hadzi, 1931:
23.07.1928, Kuscer ieg.: 1 f

9. Gaberje/Gyetyanas, XM15, 160 m (Kovac, 1997, 19.
10,1996, Kovac leg.: 1 m)

>~

Opiiio parietinus (OE GEER, 1778}

e Slovenia (Hadzi, 19730}

1. Ljubljana, VM6, 300 m (Madzi, 1928b, Figs. 1-5;
Hadzi, 1928¢: Mirje /the town districy/, autumn 1926,
Hadzifeg.: 16

2. Gaberje/Gyetydnos, XM15, 160 m (Kovae¢, 1997, 20,
08.1996, Kovac leg.: T m, 2 juv. - 28.08.1996: 3 run, 1
fy

3. Goraji Lakos/Felsolakos, XM15, 160 m (Kovae, 1997,
14.08.1996, Kovae ieg.: 3 mum, 7 (uv.)

A revision of Madzi's determinations revealed that he
confused not only Opilio dinaricus and O. ruzickai, de-
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scribed later, but also O. parietinus and Q. saxatilis. The
published superregenerated female (Hadzi, 1928b, ¢} i
not preserved and only distal parts of chelicerae are
drawn, but according to the published data of the body
and leg measurements it did belong t© O. parietinus.
Hadzi's statement (1931} that O. parieiinus lives to-
gether with M. morio and Ph. opilio everywhere from
valleys to rock walils at mountain peaks is erroneous.

Opiltio saxatifis C. L. KOCH, 1839

s Slovenia {Hadzi, 1973b}

1. the surroundings of Kamno, UM92, 200 m (Marcelflino,
1973 dirtori di Kamno, sub O, saxatilis (C.L. KOCH,
1839}, 11.1915, MSNG, Andreini teg.: 1 m, 1)

2. Gaberje/Gyetydnos, XM15, 160 m {Kovac¢, 1997, 20.
08.1996, Kovac leg.: 1m, 6 ff, 2 juv. - 24.08.1996: 1 m,
16 juv.)

3. Gornji Lakod/Felsolakos, XM15 iKovac, 1997, 14.08.
1996, Kovac leg.: 4 ff)

Opilio dinaricus SILHAVY, 1938

1. Slovenia {HMadzi, 1973h)

Postojna, V0L.36, 550 m (Martens, 1978a, Figs. 439-443,

Thaler feg.)

3. Cerknica, VL57, 560 m {Martens, 1978a, Fig. 437,
Martens leg.)

(S

4. Kropa, VM32, 530 m {Martens, 1978a, Faltermeier leg.)
5. Bled, VM33, 500 m (Martens, 1978a, Faltermeier leg.)
6. the cave Podkrajnikova zijalka, WM82, Cad. No. 2697,

820 m (Movak ef af., 1984: 2 {f)
Opilio ruzickai SILHAVY, 1938

« Slovenia (Novak & Slana, 1996: rare species)

1. Radovijica, VM33, 500 m (Hadzi, 1973a,. b, loc. typ,,
sub Opilio pictus HADZI, 1973, Fig. 57, watering
piace, 02.06.1936, Hadzi leg. pl )

2. the cave Gruska jama, WM40, Cad. No. 1374, 310 m
(Novak et af, 1984: Gruska jama: T m}

Opilio transversalis ROEWER, 1956

+« Slovenia (Novak & Slana, 1996: rare species)

1. Goriska Brda, UL82, 100-321 m {Gruber, 1984: Brda,

ground, 30.08.1973, Sivec leg.: T 1)

Bilje, Mien, UL98, 50 m (Gruber, 1984: garden

ground, 23.07.1973, Sivec leg.: 1 iuv.}

3. Neova Gorica, UL%9, 90 m (Gruber, 1984: garden
ground, 21.09.1973, Sivec teg.: 1 m)

[

Oypifio sp.

Gaberje/Gyetydnos, XM15, 160 m (Kovag, 1997, 24.08.
1996, Xovat feg.: 1 ivv.)
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Platvbunus bucephalus (C.L. KOTH, 1835}

« Slovenia (Had?i, 1973b)

s Triglav Mts. /the bhighest sumimit altitude 2864 my/
(Hadzi, 1931; Martens, 19783)

1. Krmica, Trnovski gozd, VL89, 980 m (Di Caperiacco,

1949 Carpizza, Tamava, 07.1930: 1 m}

Sneznik Mt., VL54 /fthe summit altitude 1796 oy (Mar-

tens, 1978a, Martens leg.}

3. Kocevie, VL85, 460 m {Martens, 1978a, Gruber leg.}

4. Vrata valiey, VM14 /840- ca. 1100 my/{Hadzi, 1931, 23
(7.1928, Kuicer leg.: 3 m; Hadzi, 1936: 1 m)

5. Grlo Mt., VMO04 fthe summit aititude 1516 my (Hadzi,
1931, 1300 m, 12.08.1927, Seliskar leg.: 1 m)

6. the surroundings of the Alpine cottage Mariborska koca

/1040 m/ and Ruska kota /1250 ny/, Pohorje Mis,,

WM45 {(Hadzi, 1931, seen, 07.1927: pi.)

Doinja Bistrica, XM05, 170 m (Kovac, 1997, 17.08.

1996, Kovac leg.: T iuv.)

8. Gaberje/Gyetydnos, XM15, 160 m {Kovac, 1997, 24.
08.1996, Kovac leg. 1 iuv. - 12.10.1996: T m, 1 fuv.)

(3%

~t

*Platybunus pinetorum (C.L. KOCH, 1839}

Hadzi {1973b} generally mentioned P. pinetorum for
Slovenia. No specimen has been found in the revised
collections. The species is expected in W Slovenia (cf.
Marstens, 1978a).

Metaplatybunus carnefuttif (HADZ1, 1973}

Sneznik M, VL34 fthe summit altitude 1796 m/ (Mar-
tens, 1978a, Figs, 486-492, Moartens leg.)

Megabunus armatus (KRULCZYNSKL, 1887)

1. Mangrt Mt., UM94 /the summit altitude 2679 m/ (Mar-
tens, 1978a: Mangart, Faltermeier leg.; Komposch, 1998:
Mangart)

2. Razor ML, VMO4 Aummit aliitude 2601 m/ (Martens,
1978a; Komposch, 1998)

Rilaena tejangulasis (HERBST, 1799)

s Slovenia (Hadzi, 1973h sub Platybunus triangufaris)
1. the surroundings of Cerknica, VL57 (Martens, 1978a,
Martens feg.}

Dasylobus graniferus (CANESTRING, 18771)

o Slovenia (HadZi, 1973b, sub Zacheus (Dentizacheus)
rucnerianus HADZL, 1973, Fig. 61}
Martens {1978) cited the taxon in synonymy, sub
Eudasylobus cucnerianus HADZY, 1973

1. Tabor, VL16, 450 m {(Marcetlino, 1987: Tabor Sezana-
YU, sub £, nicaeensis, 23.06.1878: 1 m, 1§}
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. Veliki javaraik ML, V9146 fthe summit altitude 1268 ny/

{Di Caperiacco, 1949: Monie favarnik, Postumia, sub F.
cavannal (SIMON], 06.1930, Miller leg.: 2 mm, 1}
Sneznik Mt., VLS4 /he summit aititude 1796 mf {Mar-
tens, 1978a, sub £ nicaecensis (THORELL, 1876), Mar-
tens leg.)

the surroundings of Cerknica, V157 {Martens, 19784,
sub E. nicaeensis, Martens leg.)

Lophapilio patpinalis (HERBST, 1799)

Slovenia (Hadzi, 1973b, sub Emonia fabacensis HMAD-
Z1, 1973, Fig. 52; he aileged the synonyny: Lophopifio
tridentatus FADZL 1931; Mriic, 1997a: Fig. 538)

. Ciproik ML, VMO04 /the summit altitude 1745 m/ (Had-

zi, 1931 Cipemik, sub L. tridentatus HADZ{, 1937,
Figs. 21, 22, Hadzi leg., 08.08.1928)

. at the waterfali Peri¢nik, VM14, Vrata vailey, 860 m

{Hadsi, 1931, sub [ tridentatus, 12.08.1928, Hadsi leg.)
Vrata valiey, VM14, by the pathway to Prisainik Mt /at
least 1400 ny (Hadzi, 1931, sub L. tridentatus, 12.08.
1928, Hadzi leg.)

Podutik, YM50, 300 m (Hadzi, 1937, sub (. trideniatus:
1 f, holotype, Madzi leg.}

the surroundings of Ljubljana (Hadzi, 19733, sub &
fahacensis, several times, Madzi leg.: pl.}

. Gaberje/Gyetydnos, XM15, 160 m (Kovac, 1997, 12.

10.1996, Kovac leg.: 1 1)

Egaenus convexus {C. L. KOCH, 1835)

Slovenia (Koch, 1835: Gegend van Laibach, sub Opilic
convexus; Hadzi, 1926/27: 1 m, 2 fi, Hadzi published
Schraidt's determination, sub Phalangium bicuspida-
tum; HadZi, 1973h; Mrgic, 1997a)

. Gaberje/Gyetydnos, XM15, 160 m (Kovac, 1997, 12.

10.1996, Kovae leg.: 1 iuv.)

Oligolophus tridens (C. .. KOCH, 1836)

Slovenia {Hadzi, 1973b; Mriic, 1997a)

. Postajna, VE36, 550 m (Di Caporiacco, 19371 nella Cis-

terna del recinto di Palazzo Sclabss, 28.06.1936: 1 )
Predoskie, VM32 (Had2?i, 1973a, b, sub Odielius po-
ieneci HADZ!, 1973 - loc. typ., Fig. 53, ethylene-glycol
pitfall traps, Piceatum, 1956 several times, Polenec leg.:
up to 50 ex.)

cave Bodtonova jama, VM71, Cad. No. 757, 330 m
(Movak et af., 1984: 2 i)

. Dolnja Bistrica, XM05, 170 m (Kovag, 1997, 17.08.

1996, Kovac feg.: 11, 2 tuv.}

Razkrizje, XMO5 (Kovac, 1997, 17.08.1996, Kovac leg.:
5 tuv., SL 99/1997

Dobrovaik/Dobraonak, XM07, 170 m {Kovac, 1997, 18,
08.1996, Kovac leg.: 1 v

. Dolina pri Lendavi/Vilgyifalu, XM15, 170 m (Kovac,

8.

10.

1997, 10.08.1396, Kovac leg.: 3 iuv.)

Banuta/Banuta, XM16, 170 m (Kovad, 1997, 10.08.
1996, Kovae leg.: 8 iuv)

Gaberie/Gyetyanos, XM15, 160 m (Kovac, 1997, 13,
08.7996, Kovac leg.: 2 mm, 1 juv. - 22.08.1996: 2 mm,
2 duv. - 24081996 T m « 12.10.1996: 1 - 20.10G.
199G: 1 m, 2 #, 2 iuv.}

Petisovci/Peteshaza, XM15 (Kovad, 1997, 18.08.1996,
Kovae leg. T m, 2 iuv}

Lacinius hoeridus (PANZER, 1794}

Slovenia {Madzi, 1973b: the synonym facinius laba-
censis HADZE, 1971 fright: 1931/ was mentioned ior
this species instead for L. dentiger)

the Soca valley (Marcellino, 1987: Vaile dellilsonzo)
Slovene ¢ Istra (Roewer, 1957, sub L. echinatus
(LUCAS, 1847}, Swasser teg .- 2 enmy, Coll. RU/706/31)

. the surraundings of Kobarid, UM82, 230 m (Mar-

celling, 1973 dintomni di Caporetto, 06.1915: 1 f 1
ivv., MSNG, Andegini leg.)

Kuk Mt.,, UM92, 950 m /the summit altitude 1243 my/
(Marcelling, 1987: M. Cucco (Caporeito), 22.08.1973;
2 v,

Radovljica, VM33 (Hadzi, 1973a: the watering place,
02.06.1936, Hadzi leg.)

tacinius dentiger {C. L. KOCH, 1848)

3]

Slovenia (Hadzi, 1973b)

Triglav Mts. /the highest summit aititude 2864 m/
(Hadzi, 1931, sub L_ fabacensis HADZE, 1931, Fips. 16-
18, HAD?( leg.; Hadi, 1942, Fig. 28f; Martens, 1978a)

Ljubfjana, VM60, 300 n: (Hadzi, 1931: Vegova uiica
fthe street/, suh L. Gabacensis, Figs. 16-18, Hadzi leg.: 1
ex.; Hadzi, 1936, sub L. labarensis)

!{ogaﬁiﬁa Slatina, WM52, 250 m (Hadzi, 1936, sub L.
labacensis;

Dobrovnik/Dobronak, XM07, 170 m (Kovag, 1997,
18.08.1996, Kavae leg.: 1 iuv.}

Gaberje/Gyetydnos, XM15, 160 m (Kovae, 1997, 22,
08.1996, kovac feg.: T iuv.)

Lacinius ephippiatus (C.L. KOCH, 1835%)

D

Sfovenia (Koch, 1848a: Krain, sub  Acantholophus
ephippiatus;, Doleschal, 1852: Krain, sub A ephip-
aialus; HadZi, 1973b)

Stojna Mi, VLAS /the summit altitude 1068 m/ (Hadzi,
1973a, sub Odiellus rucneri MADZI, 1973a, Fig. 54,
Bote lep.: pl. ex.; Mad2i (1973h) mentioned O. rucnert
as an Croatian endemit)

Cipraik Mt., VM@4 jthe summit altitude 1745 w/
(Hadzi, 1931: Cipernik, sub L. ofigodentatus HADZI,
1931, Figs. 19 /Jsexes confoundad/, 20, 05.08.1928,
Hadzileg.: 1 m)



ANNALES . Ser. hist. pat. -

102000221

Tane MNOVAK & jurgen CRUBER: REMARKS ON PLIBLISHED DATA ON HARVESTMEN (ARACHMIDA. OPILIONES) FROM SLOVENIA, 287-308

3. by the road Podkoren - Korensko sedio mountain pass,
VMO5, 850-1073 m (Hadzi, 1931: road Podkoren -
Koruska meda, sub L. ofigodentatus, Hadzi leg.)

4. the cave Stinetova jama, YM41, Cad. No. 240, 400 m
(Novak et al.,, 1984: 2 )

5. &t Podutik, VM50, 300 m {Madzi, 1931, sub L. ol
godentatus, Hadzi leg.)

6. Ljubljana, VMGO, 200 m (Hadzi, 1931: Mirje /the town

district/, sub L. oligodentatus, Hadzi leg.)

Banuta/Banuta, XM16, 170 m (Kovac, 1997, 10.08.

1996, Kovac leg.: 1 m, T juv.)

8. Gaberje/Gyetyanos, XM15, 160 m (Kovac, 1397, 20.
10.1996, Kovac leg.: 3 mm)

S

Odiellus spinosus (BOSC, 1772)

1. Komen, VLO7, 290 m (D Caporiacco 1949 Comeno,
06.1913, Miller leg.: 3 ex)

2. Kuk Mt., UM92, 950 m fthe summit altilude 1243 my/
(Marcellino, 1987: M. Cucco (Caporetto), 22.08.1375:
T m)

3. surroundings of HruSevica, VLO7, 300 m {Marcellino,
1987 dintorni di Hrusevica (Stanjel-YU), 03.10.1969: 1
m, 14

Mitopus morio (FABRICIUS, 1779)
» Slovenia {Hadzi, 1926/27: 1 ex., alleged Schmidt's det.,

sub Phalangium?, Hadzi, 1942, Figs. 28a, b; Hadzi,
1673b)

o Triglav Mts. jthe highest summit altitude 2864 m/
(Hadzi, 1931, sub M. morio alpinus, Figs. 14, 15, Hadzi
leg.; Had2i, 1973b, sub M. m. alpinus)

o the surroundings of Ljubljana (HadZi, 1936)

s Sava Dolinka valley, 500-830 m (Madzi, 1927 Sava
gorenjka valley, sub M. m. alpinus, 08.1928, Hadzi leg.)

s Bohinjske (Fuzinske) planine Mts. /the surnmit altitude
1782 m/ (MadZi, 1931, sub M. m. alpipus, 09.09.1919,
Setiskar feg.)

1. Matajur Mt., UM82, 1643 m (i Caporiacco, 1949, sub
M. moric cinerascens (. L. KOCH, 1839, 24.07.1923,
Matter feg.: T H

2. the surroundings of Kamno, UM92, 200 m (Marcellino,
1973: dintorni di Kamno, 09.1815: 1 m, MSNG, Andre-
ini leg))

3. M. moric

4. Jalovec MU, UM94, 1300 m {Marcellino, 1987: jalovec

M. Gialuz), 12.08.1948, Alberti leg.: T m, 11
5. Kuk Mt, UM92, 950 m fthe summit altitude 1243 m/
(Marceltino, 1987: M. Cucco (Caporetio), 22.08.1975:
1hH
Podkraj, VL28, 1050 m {(Marcellino, 1987 Hrusica (Pod-
kraj, Selva di Piro), 19.08.1967, Alberti leg.: T m, 1§
7. Tolminskt Kuk Mt., VMOZ /the sumrnit altitude 2085 m/
(Marcellino, 1973: pendici orientali di Monte Kuck, (9.
1915: 1 f, MSNG

o

8. Komna, YMO02 /the Alpine cottage at 1525 nv/ (Hadzi,
1931, sub Mitopus m. alpinus, Figs. 14, 15, 11.09.
1919, Seliskar leg.)

9. by the mountain cottage Erjavéeva koca at Visic
mountain pass, VM04, 1515 m (Hadz, 1931, sub M,
m. alpinus, 12.08.1928, Hadzi feg.}

10. Beli potok above Zadnjica valley, YM@4, 1530 m (Di
Caporiacco, 1949: Bieli potok nel gruppo del Tricorno,
sub M, m. morio, 21.09.1928, Zirmich teg.)

11.the mourntain pathway Tominskova pot, Triglav M.,
VYM14, 1100-1800 m (Hadzi, 1931, sub M. m. alpinus,
28.08.1928, Hadzi leg.)

17. Prisojnik Mt, N wall, VM04 /at least 1700 m/ {Hadzi,
1937, sub M. m, alpinus, 12.08.1928, Hadzi leg.)

13. Miinarica valley, VM04, 1550 m {Di Caporiacco, 1949:
Meinerza appie del Prisanig (Bois de Chesne) /pro-
hably: bois de chene: oak foresy, sub M. m. morio
(FABRICIUS, 1779%: pl. mm, 6

14. Nadiza valley, VM04, 1100-1200 m (Hadzi, 1931, sub

M. m. afpinus, 08.1928, Hadzi leg)

.Gazd Martuljek, YMB3, 720 m (Hadz, 1931 Mar-

tuljak, sub M. m. alpinus, 15.08.1928, Kuscer leg )

jury
b

Mitopus glacialis (HEER, 1645)

1. Kamin Mt, UM73 {Di Caporiacco, 1922, sub Ofigo-
lophus glacialis (C. Koch) assumed the mountain ¢ bhe
infrabited by M. glacialis: Val Raccolana - esemplare ...
sia stato transportato ... delle cime del Canin o del
Montasio ..}

Gyas titarnus SIMON, 1879

o Slavenia (Mréic, 1997a)

¢ Pohorje (Hadzi, 1973h)

1. the cave Huda luknja pri Radljah, WM16, Cad. No.
3191, 450 m (Novak & Kustor, 1982h: 1972-73; Novak
et al., 1984, Lipoviek et al,, 1996: all Huda lvknja nad
Radljami

2. the cave Huda luknja pti Gornjem DoliCu, WMI4,
Cad. No. 413, 510 m iLipoviek ei al, 1996: Huda luk-
nja pri Delicy)

3. Huda luknja cleft, WM14, 500.786 m (Novak & Kuitor,
1980b)

Marteris (1978} and repeatedly Komposch (1999) in-
caorrectly noted that the species does not pass over the
Karavanke/Karawanken Mis, chain.

Giyas annulatus (OLIVIER, 1791)

¢ Slovenia (Koch, 1848b: CGegend von Laibach, sub
Opilfo nigricans, Schmidt leg.; Doleschal, 1852: Bei
Laibach, sub . migricans Koch; Hadzi, 1942, Figs.
28c. d; Hadzi, 1973b; Mrii¢, 1997a)

e Triglav Mts, /the highest summit altitude 2864 m/
(Had#i, 1931, Hadzi leg.; Bole, 1974)

296
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Mangri, UM94 /the summit altitude 2679 m/ (Martens,
187%a: Mangart, Ausobsky leg)
the cave Predjamski sistem, Jama pod Predjamskim
gradom, Predjama, VL37, Cad. No. 734, 490 m (Roe-
wer, 1935: Luegger /German correct: Lueger/ Grotle,
26.04.1974: 1 pullus; Ne. 773)

. cave Planinska jama, VL73, Cad. No. 748, 450 m

(Novak et al, 1984}

at the waterfall Savica, VMO02, 750 m (Hadzi, 1931 at
the waterf{all of the Sava Bohinjka river, 14.08.1917,
Kuscer leg.)

Komarca - Sedmeta jezera, VM02, 1369-1680 m (Had-
zi, 1931, Hadz ir. leg.)

by a stream fwhich one¥ along the raad leading to
Visi¢ mountain pass, VM04 (Hadzi, 1931, seen /per-
manent steeams by the Kranjska gora - VIS¢ road are at
1040, 1190 and 1210 m/)

under the Prisajnik Mt, VM@4 fat least 1400 my; the
summit altitude 2547 my/ (Hadzt, 1931, seen)

Gozd Martuliek, VMDS, 720 m (Had?1, 1931, 15.08.
1928, Kuscer leg.: 1 juv))

Craa prst Mt, VM12 /the summil altitude 1844 m/
{(Martens, 1978a, NHMW)

the Vrata valley, YM14 /840-ca. 1100 m/ (Hadzi, 1931,
the valiey of the 8istrica river, seen 14.08.1928: 1 ex))

. at the watetfail Peri¢nik, VM14, 860 m (Hadzi, 1931,

seern)

mouriain pathway Tominskova pot, VM 14, Triglav Mt,,
1100-1800 m, (Hadzi, 1931, 28.08.192¢8, Hadzi leg.: 3
iuv.; Nefima humilis (L. KOCH) was found to be the
synonym of iuvenile G. arnufatus; Figs. 28, 29; {uhan
{1880) clarified that Lefobunum humife (KOCH, 1876}
Jright: L. KOCH, 1869/ is the synonym of . titanus)
Bled, YM33, 500 m (Martens, 1978a, Ausobsky leg.)

Dicranopalpus gasteinensis DOULESCHALL, 1852

oy

Slovenia (Hadzi, 1957a; Mrii¢, 1997a)
Triglav Mts. /the summit altitide 2864 m/ (Hadzi, 1931,
Radzi leg,, 1973b)

. Mangrt Mt UM94 /the summit altitude 2679 m/ (Mar-

tens, 1978a: Mangart, Faltermeier feg.)
the snowfield edge on Triglav Mt., VMO3 /ca. 2600 ny
(Hadzi, 1936)

. a snowfield under the Prisojnik Mt., YMO4 /the lowest

part at ca. 1400 m/ (Had2i, 1931, Figs. 11-13, under
stories, 12.08.1928: 1 1, 7 iuv. - 14.08.1928, Hadzi leg.:
Fiuv)

above the Bistrica spring, VM14, under the mountain
wall Severna triglavska stena /the spring at 1020 my/
{Hadzi, 1931, Hadzi leg.: 1 juv.}

Amilenus aurantiacus (SIMOIN, 1881}

*

Slovenia (Martens, 1978b, sec. Roewer, 1923; Hadzi,
1973h, sub Nelima avrantiaca (SIMON, 1881))

[

~I

10.

i

. the cave Vol¢ia jama, Nanos Mt, VL27, Cad. No. 743,

1060 m (Roewes, 1925, sub N aurantiaca, 29.04.1914:
2 mm, Nr. 776; Kratochvil, 1946, sub N, aurantiacal

. the cave system Postojnska jama, VL36, Cad. Nao. 747,

530 m (Schiner, 1854: Adelsberger Grotte, Khevenhiller
leg., sub Lejobunum rotundatum KOCH; Roewer,
1957: Adelsberger CGrotte, sub N. aurantiaca, Strasser
feg.: 1 f, Coll. RI/B492/83; Pretner, 1968, sub N. auran-
tiaca)

the cave Crna jama, Postojna, VL36, Cad. No. 471, 540
m: (Roewer, 1935, sub N. avrantiaca, 27.04. 1914 1 m,
Nr. 774; Kealochvil, 1946, sub N. aurantiacal

the cave Logariek, Planina, V47, Cad. No. 28, SOG m
{Roewer, 1957: Logarcek, sub N. aurantiaca, Strasser
leg.: T f, Coll. RI/G493/84)

the cave Mrzla jama pri LoZu, Bloska polica, Loz,
VL36, Cad. No. 79, 610 m (Roewer, 1935: Mrzla jama,
sub N aurantiaca, 28.04.1914: 1 m, Ne. 775 Kra-
tochvil, 1946, sub N. aurantiaca) ’
Cipraik Mt, VM@4 /the summit altitude 1745 m/
fHadzi, 1931: Cipernik, sub N. aurantiaca, 05.08.
1928, Hadzi leg.: pl. iuv))

. by the road Kranjska gora - Vr3i¢ mouniain pass, YM04

fca. 900-1611 m/ (Hadzi, 19311 by the road leading to
Vrsie, sub N, aurantiaca, 1408.1928, Madzi leg.: pi
juv.)

Podkoren, VMO5, 850 m
aurantiaca, Hadzi leg.: pl. iuv.)
Ribeev faz, Bohin), VM12, 530 m (Hadzi, 1931 at the
chutch of St. Janez, sub N. awrantiaca, Fig. 31, 16.08.
1928, Hadzi leg.: 1 fuv.)

a cave between Tosko celo and Babai dol, VM6 (Had-
#1, 1926/27, sub N. aurantiaca; Schmidt's fabel: Grotte
2wischen Todkao celo - Labni doi: 2 ex. /it could be the
cave Jama 1 vjurcelovih Percah, Cad. No. 366, 4530 m/f}

(Hadzi, 1931, sub N

.the cave Kamniska jama, VM63, Cad. No. 5058, 1400

m {Slapnik, 1996, sub N, aurantiacaj

.the cave fama pri Votli peci, VM95, Ravne na Ko-

raskem, Cad. No. 3263, 400 m {Novak & Sivec, 1977a,
b, sub N, aurantiaca; Novak & Kuitor, 1980a, sub A
aurantiaca)

.the cave Spegliceva jama, WM12, Cad. Na. 3512, 400

m (Novak & Kustor, 1982a, maies sub {eiohunum rupe-
stre)

.the cave Zgornja Steska jama, WM13, Cad. No. 169,

370 m {Novak & Kustor, 198234, males sub L. rupestre)

.the cave Jama pod juZnim vrhom Tisnika, WM14, Cad.

No. 521, 730 m {(Novak & Kustor, 1982z, sub N. aucan-
tiaca, 1972-73}

the cave Pianca, WM14, Cad. No. 520, 650 m {Novak

& Kudtor, 1982a, sub N. aursntiaca, 197 2-7 31

.the cave Huda juknja pri Radljah, WM16, Cad. No.

3191, 450 m (Novak & Kudtor, 1982a: Huda luknja nad
Radljami, suby N. aurantizca, 1972-73)

.the cave Fantovska luknja 2, WM21, Cad. No. 3967,

480 m {Novak & Kustor, 1982a, rmales sub L. rupestre)
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Astrobunus laevipes (CANESTRINI, 1872)

Slovenia {Hadzi, 1926/27, sub A. bernardicus simoni
HADZL 1927, Figs. 208-213; Hadzi, 1973b, sub A
meady (THORELL, 1876}, A, b. simomi HADZL, 1827,
A. slovenicus MADZE, 1928 fright: HADZY, 1927/, and
A. roeweri HADZE, 1928 jright: BADZI, 1927/, Mursic,
1997a)

Slivnica, VL57 /the summit altitude 1114 m/ {Martens,
1978a, Martens ieg.}

Ljubljana, VM60, 300 m (Had#i, 1973b, sub A. ber
nardicus SIMON, 16879

Gaberje/Gyetyanos, XM15, 160 m (Kavaé, 1997, 22,
08.1996, Kova¢ feg.: 1 m, juv. - 24.08.1996: 1 m - 12
10.1996: 1 m}

Astrobunus helleri (AUSSERER, 1867)

!\J

Slovemia (Hadzi, 192627, sub A, sfovenicus FHADZI,
1927, Figs. 191-202 Tab. VIil: 2 ff and sub A. roewert
HADZL, 1927, Figs. 203-207 Tab. VUi Hadzi, 1931,
Fig. 8, and sub A. sfovenicus, Fig. 9, 10; Hadzi, 1942,
Fig. 26; Novak et af, 1993b, also sub A. croaticis
SOERENSEM, 1894; Mrgic, 19974)

Triglav Mis. fthe summit altitude 2864 my, Karavanke
Mts. Ahe summit highest altitude 2236 m/ {(Mad¥i,
1927, 1937, 1973b)

the surroundings of Kamno, UM92, 200 m (Marceilino,
1973: dintorni di Kamno, 11.-12.1915: 1 f MSNC,
Andreini leg.)

Trenta valley, UM3S3-VM03, 500-800 m (Mariens,
1978a, Martens ieg.}

Divaéa, VL16, 440 m (Martens, 1978a, Martens leg.)
Rakov Skocjan, VL47, 520 m (Martens, 1978a, Martens
leg

southern slope of Cipraik Mt, VMO04 jthe summit
altitude 1745 m/ tHadzi, 1937 Cipernik, Fig. 8, 08.08.
1328, Hadzi leg.)

. at the foot of Ciprnik Mt, YMO4 (Hadzi, 1931: Ci-

pernik, sub A, sfovenicus, Figs. 9, 10, under stones,
800-1000 m, 08.08.1928, Hadzi leg.: 1 f, Hadzi, 1942,
Fig. 27)

Planica valley, VM04, 87(-1100 m (Madzi, 1931, sub
A, slavenicus, 04.08.1928, Hadzi leg.: 1)

at Podkoren, VMO5, 850 m (Hadzi, 1931:pl)

by the road Podkoren - Korensko sedlo mountain pass,
VM5, 870-1073 m (Hadzi, 1931, sub A, slovenicus,
Hadzi leg.: pl.)

. at the waterfall Periénik, valley Vrata, VM14, 860 m

{Hadzi, 1931, under stons, 14.08.1928, Hadzi leg.)

.at Polhov Gradec, VM 40, 370 m (Hadzi, 1831: Polhov

arac, sub A. sfovenicus, Hadzi leg.: pl)

.at Kranj, VM42-52, 390 m (Hadzi, 1931, sub A

slovenicus, Hadzi leg.: pl)

Ljubelj mountain pass, VM44 fup to 1060 m/ (Martens,

1978a, Martens feg.)

14. Mozirje, VM93, 340 m (Hadzi, 1931, sub A. slove

nicus: ph)

Roewer (1957 erroneously cited Kratochvil's (1934)

work and alleged A. laevipes (sub Roeweriofus slavicus
KRATOCHVIL, 1934) for eastern Slovenia in place of
Slovakia. Nevertheless, the species does live in eastern
Slovenia, too. Madzi (1973b} and Martens {1978, in
synonymy; cited A, slovenicus and A. roeweri sub
HADZ!, 1928 instead of HADZIL, 1927, Mssic (1997)
cited A. dinaricus SILHMAVY, 1938, for Slovenia, but al-
though expecied it has not been recorded there.

Leiobunum fimbatum C.L. KOCH, 1961

L 4

NW Slovenia (Hadzi, 1972b}

Leiobunum roseum (. L. KOCH, 1839

(%]

6.

Slovenia {Koch, 1839: Laibach; Koch, 1848b: Gegend
von Laibach fund Triesty/; Daleschal, 1852: Bei Laibach,
sub Lejobunum roseumn Koch; Roewer, 1910: Deutsch-
land (Lalbach), sub Liobunum roseur; Roewes, 1923:
Laibach; Hadzi (1931 141) nofed that Trieste and
Ljubliana {Laibach) are certainly the places, where
Roewer (1923) indirectly got the material from /fthe
actual cause for the vague locality is rather Koch's
(1839) description of the |ocus typicus: "Aus der
Gegend von Triest")

NW Slovenia {Hadzi, 1973h)

Triglav Mis. /the highest summit altitude 2864 my/ (Bole,
1974, sub Lichunum roseun; Martens, 1678a)

Mrzli vrh Mt Karno, UMO2 feammit altitude 1359 my/
(Marcellino, 1973: Monte Merzli)

Pri Cerkvi, VM4, 3850 m (HadZi, 1931: casa d'absteig
Santa Maria di Trenta, sub fiobunumn roseum, Miller
feg.; Dt Caporiacco, 1949: 5. Maria di Tremta, sub
Liobunum roseum, 19.11.1928, Ziomich leg.: T m, 1 f -
20.11.1928: pl. mm. fi)

Komaréa, VMO2, 660-1360 m (HADZ! 1931, sub {io-
bunum roseurn, 11.09.1919, SELISKAR leg; sub Lio-
hunum roseurn = “Nelima nigripalpis (SIMON)®, Figs.
26, 27, D8.1928, Hadzi leg.: pl. iuv.)

Dolina iriglavskih jezer vailey, VMO03, 1780-2000 m
(Hadzi, 1931: Triglavska sedmera jezera, sub . roseum
= "N nigripalpis (SSIMONY, 08.1928, Hadzi leg.: pl. tuv.)
by the road to ViS¢ mountain pass, Velika Pidnica
valley, VM04, fca. 900-1611 m/ (Hadzt, 1931, sub L.
roseurn = "N, npigripaipis (SIMON)", 08.1928, Hadzi
feg.: pl. fuv)

shove the spring of the Soca river, VM04, 1000 m
{Hadzi, 1931, suby Lichunurm roseurn, Figs. 23-25,
Miller [eg.)

S and N side of the Vr§i¢ mountain pass, VM04 /up to
1611 m/ (Martens, 1978a, Auscbsky, Marens leg.)
Prisojnik Mt., VMG4 /the summit altitude 2547 my/
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(Hadzi, 1931, sub Lobuaum roseuns, Figs. 23-25, 05,
11. and 12.08.1928, Fadzi leg.: pi}

9. Gozd Martuljek, VMO5, 720 m (Hadzi, 1937: Mar-
tuliak, sub Liobunum roseum, KUSCER leg, 15.08.1928:
A nun; suby Locoseurn = "NL pigripalpis (SIMON),
08.1928, 1ADZi leg.: pl. iuv.}

10 at the waterfall Pericanik, Vrata valley, VM4, 860 m
{Hadz), 1931, sub Léichunum roseum = "N. nigripalpis
(SIMONG", Figs. 26, 27: a juvenile drawn as a female,
08.1928, Hadzi lep.: pl. tuv.)

Leiobunum rotundum (LATREILLE, 1798)

e Slovenia (Madzi, 1973b, sub Lichunum rotundum)

1. Razkrizje, XM@3, 180 m {Kova¢, 1997, 17.08.1996,
Kovae leg.: ¥ )

2. Gaberje/Gyetyanos, XM15, 160 m {Kova¢, 1997, 13,
08.1996, Kovac leg. § m -22.08.1996: 1 4}

3. Lendavske gorice/Lendvahegy, XM16 {Kovac, 1997,
17.08.1996, Kovae leg.: 1 m}

Lefobunum rupestre (HERBST, 1799)

» Slovenia {Koch, 1848b: Gegend von Laibach, sub L.
ovale; Doleschal, 1852: Bei Laibach, sub fejobunmum
ovale Kach; Fadzi, 1942, Figs. 294, e; Hadzi, 1973b,
sub Liohunum rupesire}

e Triglav Mis. /the highest sunmimit altitude 2864 v/
(Martens, 1978a)

1. Mrzlt vrth Mt, UMS2, 13589 m (Marcellino, 1973:
Monte Merzli, 10.1915: 2 mm, MSNG, Andeeini leg.}

2. the surroundings of Kamna, UM92, 200 m (Marcelfino,
1973 dinterni di Kampo, 17.7915: 1 m, MSNG; T m,
CM, Angheini feg.}

3. the cave Postojnska jama, Paradiz, V136, Cad. No.
747, 330 m {1 Caportacco, 1937: nella Grotta Para-
diso di Postumia, sub Nelima nigripalpis, 08.02.1936: 3
1f}

4. Cerknica, VL 57, 360 m {Martens, 1978a, Martens leg.)

5. by the road to Vrsi€ mountain pass, VMO4 (Hadzi,
1931, sub Liobunum rupestre = "Neiima glabra (L.
KOCH)", 28.08.1928, Hadxi leg.: T m, pl. iuv.}

6. under Prisofnik Mt, VMO04 (Hactzi, 1931, sub Liobu-

num rupestee: pl. iuv.)

Planica valley, VMO04 iadzi, 1931, sub L. rupeste =

NG glabra (1. KOCH)Y, Fig. 30, 04.08.1928, Hadzi leg.:

phowe)

8. Gozd Martoljek, YMO05, 720 m (Hadzi, 1931, sub
Licbunurn rupestre, 15.08.1928, KUSCER leg.: 1 m}

9. Rihéev laz, Bohinj, VM12, 530 nr (Hadzi, 1931: by the
chiurch of St fanez, sub Liobunum rupestre, Fig. 30,
16.08.1928, feg Hadzi: 1 iuv.)

10. Ljubelj mountain pass, VM44 /up 1o 10860 m/ (Martens,
1978a: S-Seite des Loih! Passes, Auasobsky, Martens feg.}

11. Tosko celo, VM350, 390 m (Hadzi, 1931, sub Lichunum
wwpestre: 1 m, Tiuv. m)

~d

12.Matjazeva jama, Pirnice, VM51, Cad. No. 69, 420 m
(Hadzi, 1926/27: Grass-Kahlenberger Grotte, Schmidt's
tabel: 1 m, Schmidt det., sub Phalangium)

13. the cave Pilanca, WM14, Cad. No. 520, 650 m (Novak
& Kustor, 1982b, sub Liabunum rupestre, 1972-73)
14.the cave Jama pod juznim vehom Tisntka, WM14, Cad.
Na. 521, 730 m (Novak & Kustor, 1982b, sub {iobu-

num rupestre, 1972-73)

15.the cave Huda luknja pri Radljah, WMI6, Cad. No.
4191, 450 m (Novak & Kustor, 19820 Huda fuknja nad
Radljami, sub Liohunum rupestre, 1972-73)

Hadzi (1931) recognized juveniles of Leiobunum
{sub Linbunum) roseum although he wrote that young 1.
raseumn and L. imbatur are not distinguishabie; at the
localities cited by him we found only L. roseum. He
wrongly supposed (Martens, 1978a) Nelima nigripalpis
(SIMON, 1879) to e a synanym of L. raseumn.

Nelima semproni SZALAY, 1951

o Slovenia (HadZi,
16790

1. ljubljana, VYM6Y, 300 m (Had2i, 1973b, sub N

sifvatica fasciata HADZL, 1973)

Bled, VM33, 500 i (Martens, 1978, Faitermeier [2g.)

3. Podutik, VM50 (Hadsi, 1973a, sub N. s. fasciala, Fig.
50, Hadzi leg., several times: pl.)

4. Mozirfe, VM93 (Had?zi, 19734, sub N. s
10.07.1929, Hadz leg))

1973h, sub N. silvatica (SIMON,

8]

fasciata,

5. Dalnja Bistrica, XMQ5, 176 m {Kovac, 1997, 17.08.
1996, Kovac leg.: 1 )
6. Benica/Benice, XM15 (Kovac, 1997, 19.08.1996, Kovac

leg.: T m, 30

7. Gaberje/Gyetyanos, XM15, 160 m (Kavac, 1947, 22,
08,1996, Kovac leg.: 7 mm, 1§ - 24.08.1996: 2 mm, 1
iuv.)

3. Lendavske garice/lendvahegy, XM16 (Kovad, 1997,
18.08,1996, Kovae leg.: 3 mm, 1 i}

Nelima doriae {CANESTRINY, 187 1)

+ Slovenia, Adriatic coast (Madzi, 1942, Figs. 28a-c;
Hadzi, 1973b sub N. dorize dalmatina HADZ:, 1973,
Fig. 51)

incertae sedis

¢ Slovenia (Roewer, 1950 Krain, sub | hellwigii: 3 (m,
RIf11/872)

2 cave Celetjeva jama (which one?, the name not known
today) at the village Zalog, YM81 (Joseph, 1881, sub
Lafohonuny) - probably A. aurantiacus or L. rupestre

¢ cave Velika pasica, Krim Mt, VL58, Cad. No. 75, 700
m (Joseph, 18671; Velka Pasica, and Pasica-Grotte, sub
Phalangium niveum, loseph feg.)
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Annex

The species cited in works with UTM-coded localities

HUDRAP & PAVLUIN (1296): Siro duricorius, Nemastoma triste,
Nemastoma b. bidentatum, N. b. sparsum, Trogulus nepa-
eformis, Fhalangiu opifia, Opilio saxatilis, Platybunus buce-
phalus, Lacinivs dentiger, L. ephippistus, Mitopus morio, Ami-
fenus avraptiscus, Leiobunum rupestra, {. Himbatum, Nelima
sempront

LIPOVSEK ef al. {11996): Gyas tianus, G. annulaius

NOVAK et al. (1984): Siro duricorius, Peltonychia postumicola, F.
tenufs, P. gsbria, Holoscotclemon unicolor, Nemastoma h.
bidertatum, FParanemastoma quadripunctatum, P. bicuspida-
ten, Mitostarna Cinysomelas, Dicranolasma scaboum, Tro-
gulus tricarinatus, 1. nepaefarmis, T. tingiformis, {schyropsalis
heltwigi heliwigi, 1. muoellper, 1 kolfari, I hadzii, Opilio
dinaricus, O. ruzickai, Rilaena trianguleris, Oligolophus tri-
dens, Lacinius dentiger, L. ephippiatus, Mitepus morio, Gyas
titanus, G. apnolatus, Amilenus aurantiacus,  Astrobunus
heller, Leiahbunum rupestre

NOVAK et al, (1995a): Siro duricorius, Holoscotolemon unicolors,
Nemastoma triste, N. b. bidentaturn, Pasanemastoma quadri-
punctatum, F. bicuspidatum, Mitostoma chrysosmelas, Trogu-
lus tricarinatus, T. nepaeformis, T. tingiformis, tschyropsalis
heltwigi  heltwigl, 1. kollari, Phafangium opilio, Opilio
parietinus, O, saxatilis, (3. dinaricus, O. ruzickai, Platybunus
bucephalus, Rifaena triangularis, Lophopilio palpinalis, Cligo-
lophus tridens, Lacinius horridus, L. dentiger, L. ephippiatus,
Mitopus morio, Fgaenus convexus, Cyas titanus, Amilenus
aisrantiacus, Astrobunus  laevipes, A. helleri, Leiobunum
roseum, L, rupestre, L, rotundum, Netfima sempronf

NOVAK et af. (1995b): Siro duricorius, Peltonychia postumicola,
P tenuis, P. gabria, Holoscotolemon unicolor, Scotolemon
doriae, Nemastoma b. bidentatum, N. b, sparsum, N. den-
tigerum,  Paranemastorna  quadripunctatorr,  Histricostomna
dentipalpe, Carinnstoma carinatum, Mitostorna chrysomefas,
M. alpinum, Diceanolasma scatwum, Trogulus tricarinatus, T
nepaeformis, T. closanicus, T. tingiformis, 1. coriziforms,
Anelasmacephalus hadzii, ischyropsalis heliwigi heliwigh, J.
muefineri, 1. hadzii, | kollari, Phalangiem opilio, Meta-

phalangium cirtanum, (M, propinquum), Opilio parietinus, O,
saxatilis, Q. dinaticus, Q. ruzickas, O. transversalis, (). cane-
strinii, Platybunus bucephalus, Metaplatybunus  carneluttii,
Rilaens trianguleris, Dasylobus grarfesus {sub Fudasylobus
nicaeensis), Lophopific palpinalis, Oligofophus tridens, Odi-
eflus spinosus, Lacinius horridus, L. dentiger, L, ephippiatus,
Atifopus morio, Gyas annufatus. Amilenus surantiacus, Astro-
bunus faevipes, A. hefler (also sub A. croaticust, A, dinaricus,
{eiohunum roseum, L. fimbatum, L. rupestee, L. rotundum,
Netima semproni, N. doriae

DISCUSSION AND CONCLUSIONS

In comparison to the relatively long reference list,
only few literature data on harvesunan localities in
Slovenia can be taken into account. Locality names in
Slovenia used by foreign authors must be critically
examined before further use. Consultations with native
biologists, geographers andfor linguists are strongly
recommended in the future to avoid fusther mistakes.
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PRIPOMBE K OBJAVLIENIM PODATKOM O SUHIH JUZINAH
(ARACHNIDA: OPILIONES) SLOVENIE

Tone NOVAK
Oddetek za biclogiie, Pedagoska fakulteta, Univerza v Mariboru, SE-2000 Maribor, Koroska 160
Hirgen GRUBER
Oddelek za zoologijo, Prirodoslavni muzej Dunaj, A-1014 Dunaj, Postfack 417, Burgring 7

POVZETEK

Aviorja sia opravila kriticen pregled literaturnth podatkov o suhih juzinah Slovenije. Izkazalo se je, da so mrogi
podatki napacni. Da bf se izognili nadalinji zmedi, sta tam, kjer je bilo potrebao, dodala komentarje infali popravke.
Aviorji citirajo 57 od 62 znanih vrst v Slaventfi. V primerjavi z razmeroma dolgim seznamom [iterature je bilo
objavijenih malo najdisé v Sloveniji, mpoge navedbe pa so nepravilne, Uvistiti jifi je mogoce v dve glavni skupini:
napacne determinacije ter navajanje neustreznih imen najdise, ki so jih objavili zlasti fuji avtorfr.

Kijucne besede: bibliografija, Opiliones, Slovenija
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286
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(-, Nernastomay 287

{-, Paranemastoma) 287
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{-, Hadziana) 264
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(Postumicola, Hadziana) 284

( propinquum, Metaphalangium) 300
(quadripunctaturn, Nemastoma) 287
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Scotolemaon 285, 300

- doriae 285, 300

{seliskari, Nemastoma (Stridulostoma)} 286
semproni, Nelima 299, 300

silvatica, Nelima 299

(- fasciata, Nelima) 299

(simoni, Astrobunus bernardicus) 298
Siro 283, 284, 300

{ - cyphopselaphus) 283, 284

{ - Cyphopselaphus) 283

- duricorius 283, 284, 300

- - (uricarius 283

{Sketia) 285

{ - borisiy 285

(slavicus, Roeweriolus) 298

{slovenicum, Nemastorna {Histricostoma)) 287
(slovenicum, N.{Nemastoma)) 286, 287
(stovenicus, Astrobunus) 298

sparsum, Nemastoma bidentatum 286, 300
spinasus, Odrellus 796, 300

(taunica, Ischyropsalfis) 290, 293

(tenuis, Peftonychia) 284, 300

(terricola, Pofenecia) 285

{ -, Polenecianas 285

tingitormis, Trogulus 289, 300

titanus, Gyas 296, 297, 300
transversalis, Opilio 294, 300
{Trentania) 285

{ - antoniana) 285

(triangularis, Platybunus) 294

-, Rifaena 294, 300

tricarinatus, Trogufus 288, 289, 300
tridens, Qligolophus 295, 300
(tridentatus, Lophopilio} 295

{triglavense, N, (Nemastoma)) 286
{triglavensis, Ischyropsalis) 290, 291, 293
{ -, kollari lIschyropsalis) 290

triste, Nemastoma 285, 286, 300

{ -, Nemastoma (Lugubrostoma)) 285, 286
[ - pluridentatum, N. {Lugubrostoma)) 285, 286
Trogulus 2, 288, 289, 300

- closanicus 289, 300

- cisalpinus 289

- coriziformis 289, 300

- falcipenis 288, 289

{~ melanotarsus) 289

~ nepaeformis sensu fato 289, 300

{ - niger} 289

- tingiformis 289, 300

- tricarinatus 288, 289, 300

unicalor, Holoscotplemon 285, 300
{werneri, N. {(Nemastoma)} 286

(Zacheus (Dentizacheus)) 294

[ - rucnerianus) 294




ANNALES - Ser, hist. nat. - 10 - 2600 - 2 (21)

strokovni ¢lanek UDK 372.857:582
prejeto: 19. 10. 2000
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IZVLECEK

Ugotavijali smo, kake osnovnosolci poznajo in prepoznajo drevesa in grme ter kako na to vedenje vplivajo
razlicai dejavniki. Podatke smo zbrali z anketiranfem ucencev. Ugotovili smo, da so ucenci sfisali (jih poznaje po
imenu) za vecino dreves in grmov, ki rastejo v nasih gozdovih, vendar pa jih veliko slabse poznajo. Potrdimo lahko,
da obstajajo razlike v prepoznavanju in poznavanju dreves in grmov med uCenci razli¢ne starosti in da so razlike
odvisne tudi od ucnega uspeha in okolja, v katerem Zivijo. Ugotovili smo, da je raziika med poznavanjem po imenu
in peepoznavanjem velika. Niti polovica ucencev v vzorcu ne prepozna bukve in hrasta, nasih najpogostefsih
dreves, ki tvarijo gozdove, ne razfikujejo tudi med srmreko in jefko, se veliko slabse pa prepoznavajo v ckolfu zelo
pogoste grine.

Kljulne besede: poznavanje dreves in grmov, osnovna sola, dejavniki, ki vplivajo na poznavanje dreves in grmov

GRADO DI CONOSCENZA DI ALBER! E ARBUSTI NELLE SCUOLE ELEMENTAR]
SINTESI

Gli autori hanno voluto verificare quanto gli alunni delle scuole elementari conoscano e riconascano atheri e
arbusti, e quali siano | fattori che influenzano lale conoscenza. I dati sono stati raccolti attraverso sondaggi effettuati
tra gli alunni. Secondo i risultati ottenuti, gl alunni hanno seatito nominare la gran parte degli alberi ¢ degli arbusti
che crescono nef nostri boschi, ma fa foro conoscenza effettiva di quests risulta scarsa. Secondo gli autori, i differenti
gradi di conoscenza di atheri e arbusti riscontrati tra alunni of eta diversa, dipendone sia dal profitto scolastico che
dall'ambiente di vita def bambini. Risulta inoftre ampia la differenza tra fa conoscenza dei soli nomi ¢ la cono-
scenza effettiva di atberi ¢ arbusti. Meno defla meta degli alunni del campione considerato riconosce gii alberi pit
comuni dei aostri boschi, il faggio e la quercia, e distingue tra abete rosso ed abete bianco. Ancora pid bassa é
risuftata fa conoscenza degli arbusti.

Parole chiave: conoscenza di alberi e arbusti, scuola elementare, fattori che influenzano la conoscenza di atberi e
arbusti
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LIvVOD

Neizpodbitho dejsivo je, da je bil ¢lovek neko¢ z
naravo balj povezan kot danes. O tem pricajo imena, ki
so kakorkoli povezana z naravo: rastlinska, Zivalska in
krajevna (ledinska}. V slovenskem jeziku imamo 3¢ po-
sehej veliko rastlinskilt imen, saj je kmecko prebivalstvo
zivelo z zemljo, rastline so opazovali, poznall in jih
poimenovali. Vegina teh imen danes pomeni le jezi-
kovno bogastvo, saj bodisi da jil nihée vec ne uporablja
ali pa so ostaja le v spominu Hudi, ne vedo pa ved, na
katere rastline se manasajo. Tako se je zgodilo s pre-
nekaterim podro¢jem slovenskega imenostovia, npr. po-
imenovanje tehnicne dedidc¢ine: orodja, stara prevozna
sredstva, starinska opravifa ite.

Drevesa in grmi so v Zivi naravi, ki nas obdaja,
gotovo tisti element, ki je najbolj opazen, ociten in se ga
najprej zavemo, zato je seveda fogitno, da te elemente
v vsakdanjem Zivljenju poimenujemo, imena dreves in
grmov so sestavni del besedid¢a slovenske in svetovne
literature: vsi poznamo pojeme, kot so gaber, topol, dren,
glog itd., toda koliko je tistih, ki te pojme poznajo, same
rastline resnicno prepoznajo? Koliko jih brez tezav loci
jelko in smreko, brest in gaber? Kdo se prepozna brek,
skort ali mokovec?

Kolikien je dejanski razkorak med poznavanjem
rastiinskih imen in sposobnostjo njihovega prepozna-
vanja? Na to vpradanje smo poskudali vsaj delno od-
govoriti z raziskavo v ospovnosolski poputaciji, kjer se
taksno znanje zacenja oblikovati. Rezultati, ki sme jih
dobili, so pricakovani, vendar zaskrbljujoci.

NAMEN IN CIL)I RAZISKAVE

Namenili smo se ugotoviti, kako dobro osnovnosolci
poznajo imena dreves in grmov, koliko jih v resnici
prepoznajo ter kako na to vedenje vplivajo razli¢nt
dejavniki. Zastavili smo si naslednje naloge:

o ugotoviti, za katera drevesa in grme so uCenci ze
slizali in katera tudi prepoznajo,

o ugotoviti, ali se glede poznavanja dreves in grmov
razlikujejo ucenci razli¢nih starosti in spola,

o ugotoviti, ali se glede pornavanja dreves in grmov
razlikujejo ucenci, ki Zivijo v mestu, od tistih, ki zive
na podezeliju,

e ugotoviti, ali obstaja advisnast med ucnim uspehom
in poznavanjem dreves in grmov, ter

o ugotovili, kje so ucenci dobili najvec infermacii o
drevesih in grmih.

Na podlagi zgornjih ciljev smo postavili naslednje hipo-
teze:

e vsekakor obstaja razlika v poznavanju dreves in
grmov med ucenci, ki se razlikujejo po stavosti in
ucnem uspehu,

e ucenci, ki zive v podezelskem okolju, bolje pre-
poznajo drevesa in grme,

o predvidevamo, da so ucenci slisali za vecine dreves
in gromov, vendar vseh, za katere so Ze slisali, ne
boda prepoznali,

o najve¢ informacij o drevesih in grmih so ucenci do-
bili v soli.

METODE DELA

Podatke smo zbrali z anketiranjem ucencev. Po-
tekalo je anonimno, izvedeno je bilo v maju in juniju
1995. Prvih Sest vpraganj je bilo izbirnega tipa, pri zad-
njth dveh pa so ucenci morali zapisati kratek odgovor.
Za prepoznavanje rastin pri ostmem vpraganju smo
uporabili sveze veje.

Vzorec zajema 630 ucencey 2., 5. in & razreda
naslednjib osnovnih sal: OF Vitanje, QS Frankolovo, O3
Loce, ter b, 11, Ul in IV. OS iz Celja. 216 anketiranih
ucencev je s podefelja (prve tri %ole), 369 ucencev
celiskih 3ol pa pripada mestnemu okolju (Tab. 1).

Tab. 1: Deles ufencev iz mestnega in poderelskega
okolja v vzorcu.

Tab. 1: Proportion of pupils from town and rural
enviromments in the sample,

Okolje/ Stevilo/No. Delez/Proportion
Environment Yo
Mesto/Town 261 41,4
Podezelje/ 3659 58,6
Province

SKUPAY 630 100
TOTAL

Fab. 2: Porazdelitev ucencev v vrorcu glede na razred.
Tab. 2: Distribution of pupils in the sample per separate

school years.

Razred/Year Stevilo/No. Delez/Proportion
Yo

2. 189 30

5. 217 34

8. 224 36

SKIUPAY 630 100

TOTAL

38 ucencev 2. razreda (6%} je hilo opisno ocenjenih
v prvem razredu, zato podatka o uspehu niso mogli

navesti.

Nomenkiatura je po "Mali flori Slovenije” Martincic

et al., 1984).
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Tab. 3: Uspeh ucencev v prefSnjem solskem letu
(1994/95).

Tab. 3: National learning standards achieved by pupils
in the previous school year (1994/95).

Ueni uspeh/ Stevilo/No. | Delez/Proportion
Learning standards k&
Odlicen/s 152 24

Frav dober/4 185 29
Dober/3 175 28
Zadosten/2 80 13
Opisno ocenjeni/ 38 6

Level descriptor

SKUPAY/ 630 100
TOTAL

IZSLEDKI IN UGOTOVITVE

Ucence smo vprasali, katere grme poznajo po imenu.
Na izbiro so imell nasiednje moznosti: malina, robida,
borovnica, leska, slog, brin, dren, kavadnik, ¢mi bezes,
Sipek, dobrovita, kalina, ¢esmin, trdoleska, krhlika, sro-
bot, &rai ten in volein. Izbrani odgovori so zbrani na shiki
1.

Ugotovili simo, da je nad 90% ucencev Ze slisalo za
malino, borovnico, sipek, robido in ¢mi bezeg Te
rezultate povezujerno 7z dejstvom, da imajoe omenjeni
grmi uzitne plodove ali cvetove, ki se pogasto pojavljajo
v prehrani. Manj kot 50% ucencev je slisala za ¢eimin,
cdren, brin in trdolesko. Ve¢ kot 90% ucencev ni se
nikoli sliala za grme: dobravita, kovacnik in brogovita.

Malino poznajo skoraj vsi ucenct. Ni bistvene razlike
med tistimi v mestu in na podezelju. Delez ucencey, ki
so ze slisali za maline, narasca z razredom OSF, tako da
jo poznajo vsi osmaosolct pa tudi vsi odlidni uéenc.

Tudi za poznavanje robide velja, da jo bolje poznajo
ucenci visjits razredov in da je poznavanje v korelaciji 2
vigjim ucnirn wspehom. MNekolika holje jo  poznajo
ucenci na podezeliu (57,4%) kot tisti v mesiu (42,6%}.

Veliko uéencev pozna dipek (98%) in ¢mi bezeg
{31,5%). Visoke in izenatene rezultate slede na razred,
okolje in ugni uspeh pripisujemeo splosni uporabnost in
razsirjenosti njunit plodov in cvetov. '

Za leske je shisalo skupaj 87,6% ucencev. Pozna-
vanje leske pada z ucnitm uspehom, saj jo pozna 91 ,4%
odiicnil: ucencev n le s& 76,3% zadastnih ucencev.,
Crni tn je grm, za katerega fe slisalo 71,4% ankeli-
rancev, najved petodolcev iz mestnega okolja. Podoben
dele? uéencev pozna ¢edmin (48%), dren (43%;), brin
139,5%) in trdoleske {(39%). Za glog i ovijatko srabat je
shisala mani kot ¢etrtina ucencev. Dve tretfine tistih

120

encav (%)

7 Ll

dele

grmi in ovijatke

S1. 1: Grmi in ovifalke, za katere so ucenci ze slisalf (Irsic, 1995),
Fig. 1: The bushes and creepers that the pupils had already heard of (Irsi¢, 1995).

3
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120
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deleZ uéencev

Sl. 2: Drevesa, za katera so ucenci e slisali (Irsi¢, 1995).

Fig. 2: The trees that the pupils had already heard of (Ir3i¢, 1995).

ucencev {15%s), ki so ze slisali za kalino, sta iz mestnega
ckolja. To pripisujemo dejstvu, da je kalina pogosta
ckrasna rastlina v mestnem okolju. Manj ket 16% an-
ketirancev je slisale za dobsovite, brogovito in kovaé-
nik. Pri slednjem naletimo na izjemo, saj je zanj shizalo
najved ucencev 2. razreda. To povezujemo s podatkorr,
da je volcin v pizjih razredih osnovne fole predstavijen
kot rastlina s strupenimi plodovi, ki si jo u¢enci dobie
zapomnijo. Brogovita in dobrovita sta grma, za katera je
slitalo najve¢ petosolcev, njuno poznavanje pa pada z
visanjem uc¢nega uspeha.

Pri zbiranju podatiov o poznavaniu dreves po imenu
smo ucencem ponudili naslednje moznosti: lipa, divii
kostanj, pravi kostanj, bukev, hrast, breza, brest, javor,
gaber, fesen, topol, jelda, divia ¢einja, jerehika, felka,
smreka, bor, macesen, tisa, ginko in klek. Odgovori
uCencev so zhrani na shiki 2.

Ligotovili smo, da je divji kostanj 2dino drevo, za
katero so slisali Ze vsi ucenci. Po en ucenee {ne ist) ni
slisal za lipo, hrast, brezo, smreko in bor. Nad 90%
u¢encev pozna bukev, jelko, macesen, javor in pravi
kostanj. Manj kot poalovica anketiranth ucencev je
shizala za tiso (48,3%:, brest {47,8%), jerebiko (38,3%),
ginka (17,5%} in klek (9%.).

Ucenci, ki ne paznajo tisth dreves, ki jih pozna ve
kot 90% anketiranih ucencev {lipa, hrast, breza, smreka,
bor, bukev, jelka, macesen in javor), s praviloma iz
mesinega clkolja, drugosolc, in imajo slabsi ucni uspeh.
Teh u€encev je skupaj 21. Odstotek deleza celotnega
vzorca ni visok (3%), vendar menimo, da taksnih ucen-

Ly

cev, ki miso slisali za nada najpogostejsa drevesa, sploh
ne bi smelo bift. Ucenci na padezelju bolje poznajo:
jesen, jelio, javor, divio Cesnjo, gaber tor macesen.
Ueenci v mesiu pa holfe poznajo: topol, jerebiko, tiso,
ginka in klek. Vsa nasteta drevesa se v mesiu pojavijajo
kot okrasna drevesa. Tudi drevesa, take kot grme, ne-
koliko holje poznajo deklice kot de¢ki, vendar so razlike
zelo mathne. Praviloma uCenci z odlignim uénim
uspehom bolje poznajo drevesa, so pa tudi izjeme, kot
na primer ginke, kjer je delez udencev, ki ga poznajo in
imajo odlicen uspeh, enak detezu ucencev z zadostnim
uspehom. Razlike v delezu ucencev, ki poznajo neka
drevo in se med sehoj razlikujejo po ucnem uspehu, niso
velike, lzjema sta brest in tisa. Brest pozrna 54,6%
ucencev z odlicnim uspehom in le 40% ucencev z
zadostnim uspehom, tiso pa 57,2% udencev z odlicnim
uspehom in e 32,5% ucencev z zadosinim uspehom,

Za prepoznavanje dreves in grmov smo uporabili 20
rastlin, ki rastejo v gozdu, od tega 13 dreves in 7 grmov.
Anketirangi so jil prepoznavali v naslednjem vistnem
redu:

bukev

hrast

lipa

pravi kostanj

divji kostan)

brest

_gaber

javor

breza

b
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leska

Sipek

robida

malina

horovnica

bezeg

brin

jelka

bor

macesen

smreka

Rezultati prepoznavanja so zhrani na sliki 3. Med
drevesi, ki rastejo v nasih gozdovih, anketirani osnov-
nosolci najbolie poznajo bor (82,1%) in hrast (77%),
nafbolj znan grm pa je borovnica (77,3%). Tem trem
rastlinam sledijo smreka s 75,7 odstotki, jetka (70,1%) in
breza (74,4%). Ve¢ kot 60% ulencev prepozna bezeg in
pravi kostanj, nekaj manj pa macesen, divii kostanj,
javor in lipo. Bukev je prepoznala manj kot polovica
vprasanth (47,1%), lipo, ki je tudi simbol nase drzave,
pa prepozna dabra polovica ucencev (36,3%). Edina
rastlina, ki je ni prepoznal nobeden od anketiranih, je
brast. Najpogosteje so ga zamenjali 2 divjo cesnjo.

Bukev, najpogostejse listnato drevo v nasih gozdo-
vih, prepozna 47% ucencev. Najpogosieje so jo zame-

niali z lesko in brezo. 7 {esko je bila najpogosteie zame-
njana lipa (11%), ki so jo zamenjali z brezo. Pravi ko-
stanj so naipogosteie zameniali z diviim in obratno. Ga-
ber so uc¢enci najpogosteje zamenjali z bukvijo. Anke-
tirani slabo loc¢ijo med malino in robide, saj so ju po-
goste zamenjali. Brin so ucenci pogosto zamenjali z
drugimi iglavei. Majpogostejsa zamenjava pri iglaveil je
med smreko in jelko, pa tudi med borom in macesnom.
Iz zamenjav listavcev lahlo sklepamo, da ucenci v
tesnici ne poznajo dobro dreves, saf je do zamenjav
pridlo ne le pri podobnih, marved predvsem pri zelo
razliénih vrstah. fglavcev sicer nise zamenjevali z listav-
ci, prislo pa je do zamenjav med iglavei s podobnimi
znaki {smreka-jelka, bor-maceser).

Ce primerama ucence razlicnih cazredov, lahko
ugotovimo, da so ucenci petih razredov bolje prepo-
znavali 13 od 20 opazovanih rastlin. Ugotovijeno pove-
zujemo z vsebing predmeta spoznavanje narave v 5.
razredu. '

Uc¢enci iz podezelskega okolja vedno prepoznajo
ved dreves in grmov kot otroct iz mestnega okolja. V
nekaterih primerih so razlike majhne (jetka, borovnica,
malina, leska, breza, hrast), ponekad pa je delez dvakrat
vecji (brin, robida, ¢ipek, gaber, divji kostanj, pravi
kostanj, fipa).
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$t. 3: Drevesa in grmi, ki jih ucenci prepoznajo (Irsic, 1995).
Fig. 3: The trees and bushes recognised by the pupils (frsic, 1995).
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S1. 4: Drevesa in grmi, za katere so ucenci Ze stisali (Niz 2), in tisti, ki jih prepoznajo (Niz 1) (Irsic, 1995).
Fig. 4: The bushes and trees that the pupils had already heard of {Series 2), and those that the pupils were able to

recognise (Series 1) (Irsic, 1995).

Povprecno so ucenci pravilno prepoznali 9,9 vrst
dreves in grmov od 20 pokazanih. U¢enci na podezelju
nekoliko ve¢ (11,4 vrst) v mestu pa nekoliko manj (8,8
vrst). Pri odlicnih uCencih je povprecje najvisje (10,5,
najnizie je pri zadostnth ucencih (9,5), pri ucencih z
dobrirn uspehorn je 10,2, pri prav dobrih pa 9,8. Glede
na razred je aritmeticna sredina.najnizja v 2. razredu
(7,2), sledi mu peti (10,7) in nato osmi {11,3). Iz tega
sklepamo, da najvec rastlin poznzjo osmosolei. Rezul-
tati so bistveno visji pri poznavanju kot pri prepozna-
vanju rastlin. U¢enci s podezelja so v povpredju shisali
za 9,4 grmov in 16,5 dreves, tisti v mestu pa so slizali za
9,2 grmov in 14,2 dreves. Z visanjem razreda se veca
stevilo dreves, s katerimi 50 se udenci seznanili. V 2.
razredu znasa 14,5, v 5. razredu 16,9 in v osmem 17,5,
Pri grmih so stevilke nizje:; 2. razred 7,7 grmov, 8.
razred 9,7 in 5. razred 10,2,

Na skki 4 lahko opazujemo razlike med rezultati
prepoznavanja dreves in grmov in njihovega pozna-
vanja, ki smo ga ocenili tako, da smo ucence vprasali,
za katera drevesa in grme so Ze slizali. Razlike med
rezultati so zelo ocitne. Za vedino rasthin, ki so jih mo-
rali prepoznati (razen leske, brina, gabra in bresta), je
siisalo ved kot 90% vprasanih ucencev. QOdstotek prepo-
znanih rastlin je bistveno nizji. Razlika je najmanjsa pri
boru (17,7%), najvedja pa pri gabru (80,6%). Povprecna
razlika znasa 41,8%. Zelo velike razlike se pojavljajo
pri tmalini, robidi, Jeski, sipku, bukvi, javorju in lipi.

Najmanj polovica ucencev, ki so sliSali za nadtete
rastline, teh ne prepozna. Ti rezullati so posebej prese-
netljivi, saj gre za rastline z uporabno, prehrambne
vrednostjo, ki jih v ta namen tudi gojimo.

ZAKLJUCK]

Ugotovili smo, da ucencl poznajo po imenu vecding
dreves in grmov, ki rastejo v nasih gozdovih, veadar pa
jih veliko slabie prepoznajo. Potrdimo lahko, da ob-
stajajo razlike v poznavanju imen in prepoznavanju dre-
ves in grmov med ucenci razlicne starosti, odvisne pa so
tudi od u¢nega uspeha in okolja, v katerem zivijo.

tcenci so najpogosteje slisaki za divji kostanj, lipo,
hrast, brezo in bukev med listavei. Od iglaveey najbolje
pozngjo smreko, bor, jelko in macesen. Najmarj jib
pozna kiek. Ucenci na podezeliu poznajo veé dreves in
grmav kot mestni otroci. Od grmov najbolie poznajo
malino, borovnico, sipek in robido. Pri prepoznavaniu
se delez dreves in grmov skoraj prepolovi. Med iglava
ucenci najholfje prepoznavajo bor, smreko in jelko.
Slednja iglavca tudi zelo pogosto zamenjujejo. Med
listavci je najbol] prepoznaven hrast, pravi in divji ko-
stanj, medterm ko fipo, javor in bukev prepozna po-
lovica ugencev. Od grmov udenci natbolje prepozna-
vajo borovaice, presenetljivo nizek pa je delez ucencev,
ki prepoznajo maling, robido, 3sipek in lesko. Pri
prepoznavanjis korkretnega materiala je bila razlika
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med ueenci, ki Zive v mestnem okolju, in tistimi iz po-
dezelskega okolja e bolj o¢itha kot pri poznavanju
rastlin, Iz tega lahko sklepame, da prisotnost rastiin v
neposrednem bivalnem in Solskem okolin pozitivao
vplive na njihovo prepoznavanje. Ta sklep potrjuje tudi
nodatek, da so v nekaterth izjemnili primerih ucenci iz
mestnegz okolja holje poznaii drevesa in grme, ki se kot
okrasne rastline pojavijaie tudi v mestnem okolju (ka-
fina, ginko, jerebika).

Vsekakor abstaja razlika v poznavanju in prepo-
znavanju rastlin med ucenci raziiénih razredov. Naj-
slabse poznajo rastline ucenci drugega razreda, sledijo
petosolci, najbolie pa so se odrezali osmosolci. Pred-
videvali smo, da hode petofolci balje poznali rastline,
saj se botanicne vsebine eksplicitno pojavljzjo le v
uCnem nacrtu za pouk spoznavanja narave v tem raz-
redu, pri pouku biclogiie v vigjih razredih pa ne.
Predvideno se je potrdilo le pri poznavanju grmov.

Predpastavili sma, da vidji utni uspeh pozitivno vpli-
va na poznavanje in prepoznavanje rastlin. Ugotovili
smo, da praviloma lahko povezemo boljse pozmavanje
vasiin in odli¢en uspeh, da najsiabse poznajo rastline
zadostni ucenci. Razlike so pogosto majhne, nasli pa
smo tudi nekaj izjem (javor, malino in lesko prepozna
najvedji delez zadostnih ucencey).

(o

Podatki veljajo za izbrani vzorec uencev, posplo-
sevanje na celotno pepulacijo i mogoce. Ceprav so
rezultati pricakovani in potrjujejo nasa predvidevania,
menimo, da prepoznavange rastlin ni zadovoljivo. Razli-
ka med poznavanjem go imenu in prepoznavanjem je
zelo velika. Lcenci so shidali za veliko dreves in grmov,
vendar pa jih zelo malo prepoznajo. Nili polovica
u¢encev v vzorcu ne prepozna bukve in hrasta, nasih
naipogostejsih dreves, ki tvorijo gozdove, ne saztikuiejo
med smreko in jeiko, e veliko slabse pa prepoznavajo v
okolju zelo pogoste grme. Resiteyv problema vidimo v
dejstvi, da uéenct dobijo najved informacij o rastlinah v
solt (lesie, 1995). Ucitelji imame tore] moznost vplivati
na kolicing informaciy, ki §ih dobijo uéenci. Pomembria
ugotovitev je tudi, da prisotnost rasthin v bivalnem in
solskem gkolju vpliva na prepoznavanje in poznavanje
rasthin, saj ucenci v podeZelskem okoljiu vedo ve¢ o
rastlinah. Ucitelji naj ne glede na okolje omagodijo
ucencem ¢imvec stikov z narave in tudi nepostedno
opazovanje in  preucevanje  frastlin. To  uéencem
omogoci razvijanie spretnosti i sposobnosti, potrebne
za samostojno preucevanje narave., S tem bomo po-
membno prispevall K razvoju visje stopnje naravosiovne
razgledanosti ljudi, ki je bistveni del clovekove splodne
razgledanosti.
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PRIMARY SCHOOL PUPIL'S KNOWLEDGE OF TREES AND BUSHES

Danica IRSIC
§1-3205 Vitanje, Vitanje 136

Mitjia KALIGARIC & Brigita KRUDER
Pedagogical Faculty, University of Matibor, §1-2000 Maribor, Koroska 160
e-mail: mija.kaligaric@uni-mb.si
Brigita kruder@guiest.arnes si

SUMMARY

The plant onomastics of Slovenia is part of the country’s linguistic cultural heritage as well as part of every
individual's general knowledge of natural science. The aim of our research was to establish a possible disunion
between the pupils' knowledge of plant names and their ability 1o recognise the same plants in nature. For this
purpose, fresh broken off twigs were shown to the pupils. We limited ourselves to trees (13 species) and bhushes (7
species) and prepared a suitable guestionnaire. 630 pupils of different ages from primary schools in Celje and jts
vicinity took part. We wished ta make comparisons and to establish differences between provincial and town
schools, and different school years (204, 5th and 8th).

The results have shown a particularly great disunion between the pupils’ knowledge of plant names and their
ability to recagnise the same plants in nature.

The conclusion was that the pupils had heard of the majority of irees and bushes growing in our forests, but were
not able to recognise them well. We can confirm, however, that there are differences in the knowledge and the
ability to recognise trees and bushes between the pupils of different ages and that the differences also depend on the
national learning standards and the environments in which they live,

Key werds: knowledge of trees and bushes, primary school, factors influencing the knowledge of trees and bushes

LITERATURA Martingic, A,, F. Susnik & V. Strgar {1984): Mala flora
Slevenije: praprotnice in semenke. DZS, Ljubljana, 793
Irsie, D. (1995); Stopnja poznavanja dreves in grmov v str.
osnovnih 3olah. Diplomsko delo, Univerza v Mariboruy,
Pedagoska fakulteta, Qddelek za razredni pouk, 85 str.
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LA PIRITE NELLE ARENARIE DEL BACINO GIULIO

Davide LENAZ
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Licia BLLIATO
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SINTES!

Alcuni granuli di pirite provenienti dalle arenarie tardo Cretaciche e Foceniche del Bacina Giulio sono stati
studiati, sia daf punto di vista morfologico per mezzo del Microscopio a Scansione Elettronica sia dal punto di vista
chimico tramite analisi in spettrometria a dispersione di energia. Tali analisi hanno evidenziato la presenza di
granuli evedrall ottaedrici e cubo-attaedrici di pirite nei campioni defle arenarie Maastrichtiane e di granuli a
tessitura fromboidale nelle arenarie terziarie. Si suppone pentanto che nel Maastrichtiano vi sia stato un apporta
prevalentemente detritico, mentre nefl Terziario vi siano stale le condizioni chimico-fisiche necessarie per la
neoformazione di pirite.

Parole chiave: pirite, arenarie, Bacino Giulio

PYRITE IN SANDSTONES FROM THE JULIAN BASIN
ABSTRACT

The morphology of some pyrite grains from the Late Cretaceous to Eocene sandstonas of the fulian Basia has
been studied by means of SEM. in addition, chemical analyses were carried out using the EDS technique. The
analyses indicated the presence of euhedral (octahedra and cube-octahedra) pyrite grains in the Maastrichtian
samples. Framboidal pyrite grains were present in the Tertiary samples. We suppase that (n the Maastrichtian there
was predominantly a detrital supply, white during Tertiary the chemical and physical conditions were suitable for
the autigenic growth of pyrite.

Key words: pyrite, sandstone, julian Basia
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INTRODUZIONE

La presenza di pirite fromboidale o euedrale di
origine sedimentaria & relativamente comune in rocce
sedimentarie, giacimenti a solfuri e sucli. Mokeplici
studi, anche sperimentali (Sweeney & Kaplan, 1973;
Ratswell, 1982), sono stati svolti allo scopo di capire le
condizioni chimico-fisiche che causano la formazione
di pirite.

La precipitazione diretta di solfuri in ambiente
sedimentario pud avvenire in condizioni anossiche. In
tali condizioni si ha la riduzione a solfure di solfati di
origine marina, ad opera di batteri anaerobici (Berner,
1970). Con questo processo si ha principaimente
formazione di pirite g/o marcasite, attraverso mec-
canismi abbastanza complessi.

Sweeney & Kaplan (1973}, sulla base di dati speri-
mentali, supgerirono {'ipotesi che la pirite fromboidale
sia relazionata alla deposizione di solfuri di ferso che si
accrescono, a partire da un nucleo sferico, dopo la
formazione di solfurn metastabili come mackinawite e
greigite o anche pirrotite.

Scopo di questo lavoro & la determinazione quali-
tativa dei solfurt tramite analisi EDS {spettrometria 3
dispersione di energia) al microscopio elettronico al fine
di ipotizzarne ia possibile genesi e stabilire quindi se s
wratta cli solturi detritici o di neoformazione.

1 solfuri analizzav in questo favoro provengono dalle
arenarie del Flysch def Bacino Giulio.

AREA D1 STUDIO

Aubouin (1963) ha introdotto la denominazione di
Bacino Giulio per te successioni clastiche che occupano
gran parte delle Prealpi Giulie meridionali {(Friudi orien-
tale) e parte del territorio sloveno. Attualmente tale ba-
cino viene anche denominato Bacino Sloveno secondo
la dicitura utilizzata da Buser (19873

 Bacino Giulio & caratterizzato da sedimentl
flyschoidi e preflyschoidi. La deposizione di questi
materiali ha avuto inizio nel Campaniano superiore
{Cretacico superiore) {Tunis & Venturini, 1987) e si &
protratta fino al Luteziano inferiore (Eocene) (Venturini
& Tunis, 1992

I} Bacino Giulio 2 carafterizzato da sedimenti misti
silicaclastici-carbonatici, la cui deposizione & con-
trollata da fattori quali le osciflaziont del livello marino,
la tettenica, la subsidenza, it clima, Pabbondanza di
apporti lerrigeni e la paleomorfologia della Piattaforma
Frivlana, che costituisce la maggior sorgente di detriti
carbonatict.

fnizialmente, nell'ambito dei terreni di etd Maas-
trichtiana, sono state distinte numerose unith (Tunis &
Venturini, 1885; Pirini et al, 1986). Tunis & Venturini
(1992}, hanno sempiificato tale sequenza stratigrafica
portandola a quattro unith per il Cretacico, due per il

Paleocene e due per PEocene. Le unitd, riportate qui
sotto, sono state divise in base alle affinita litologiche,
sebbene localmente si registring delle differenze dovute
ad ambienti deposizionali simili ma nan identici.

Flysch di Drenchia {Campaniano superiore p.p.): &
costituito da grossi banchi di breccia, calcisiltiti con
intercalati banchi di breccia e di calciruditi passanti a
calcareniti.

Flysch di Clodig {Maastrichtiano inferiore p.p.): @
costituito nella parte superiore da intercalazioni cal-
carenitico-calcilutitiche con banchi carbonatici; nella
parte inferiore da intercalazioni calcarenitico-calci-
siftitico-arenacee,

Flysch deile ludrio Maastrichtiane  inferiore p.p-
medio): & costituito da due banchi di breccia passante a
calcarenite a cui segue una sedimentazione arenaceo-
marngso-calcarenitico-calcilutitico; si intercalano strati
carbonatici.

Flysch di M. Brieka (Maastrichtiano superiore): &
costituito da strati arenaceo-marnosi-calcilutitici-calca-
renitict a cui st intercalano banchi carbonatici.

Flysch di Calla (Paleocene inferiore-medio p.p): &
costituilo da un'alternanza di marme e arenarie con
intercatati banchi carbonaticl; tipico it colore rossastro,
bruno-rossastro, localmente verdastro.

Flysch di Masarolis (Paleocene medio p.p-superiore
p.p.) & costituito da intercalazioni arenaceo-marnose
torbiditiche.

Flysch del Crivo (Paleccene superiore p.p - Focene
inferiore p.p): occupa gran parte defle Prealpi Giulie. ]
"Megastrato de! M. loanaz®, originato da colossali frane
sottomarine, segna ['inizic delta sequenza; nella parte
inferiore e media predominano le terbiditi silico.
clastiche distali & le calcitorbiditi prossimali; nella parte
superiore  prevalgono  torbiditt silicoclastiche  spesso
prossimali.

Flysch di Cormons (Eocene inferiore p.p - Eocene
medio p.p): chiude la deposizione nel Bacino Giulio
con i suoi depositi torbiditici; questa unitd & caral
terizzata da numerose ripetizioni di serie determinate da
faghie orientate NW-SE. §i riconoscono e associazioni
di facies: torbiditi epibatiali argilloso-arenacee e are-
nacee-argiflose con banchi di arenarie amalgamate; ar-
giile siltose e siltiti con intercalazioni arenacee (ambi-
ente di prodelta); arenarie, siliiti, arenarie conglo-
meratiche, conglomerati {ambiente di fronte e piana
ceitizia).

Nel Maastrichtiano si riconosce anche it Flysch di
Val Uccea (Maastrichtiano inferiore p.p.): sembra che
guesto flysch sia stato depositate in una sorta di bacino
saspesc; questa ipotesi & avvallata dalla presenza di
banchi i mame calcaree rosse in vari livelli della
successione, dalla prevalenza di marne e caleisiltiti
nella parte inferiore e dall'assenza di strutture inierme
nei fivelli arenacei.

Questa colonna stratigratica non comprende le aree
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Fig. 1: Flysch del Bacino Giulio: posizione dei campioni
oggetto di questo studio.

S 1: FIi§ Julijskega bazena: lega vzorcey, ki so predmet
te studife.

a deposizione flyschoide delle zone di Bovec (Plezzo,
Slovenia) da cui provengono alcuni dei campioni
esaminati e che sono coevi al Flysch di M. Brieka.

te arenarie del Bacine Citdic erano gia state analiz-
zate dal punto di vista petrografico e mineralogico da
Bertolla (1997). In seguitc a questo studio si & notato
che i solfuri non sono presenti in tutto il ciclo sedi-
mentario del Bacino Giulio, ma salamente in alcuni
campioni maastrichtiani, nei campioni terminali del
Flysch del Grivo e in quelli iniziali del Flysch di
Cormons. La presenza di pirite era gia stata segnalata in
precedenza da Kuiter et al (1974}, Inoltre Tunis &
Venturini (1986) hanno segnalato entro alcune marne
def Flysch del Mataiur {attuaimente Flysch di Drenchia),
la presenza di abbondanti cristalli cubici di pirite di
dimensioni atterno al 4 mun, refazionati secondo guesti
Autori ad un ambiente di tipo riducente,

MATERIALE E METODM

Le aremarie sono state franfumate mediante un
frantoio a ganasce. Quindi, tramite setaceiatura, & stata
separata la frazione compresa tra i 63 e i 125 pm in cui
st concentrano ia maggior parte dei minerali pesanti
{Morton, 1985). Poi mediante il separatore magnetico
FRANTZ & stata separata la parte non rmagnetica, in cut
sona presenti | sotfuri, da quella magnetica. infine, da
questo concentrato sono stati selezionati al microscopio

i solfuri successivamente analizzati al microscopio
eletironico (SEM).

Per Panalisi & state utilizzato il microscopic a
sistema integrato  LEICA STEREOSCAN 4300 (Leica
Cambridge LTD England} per microscopia elettronica a
scansione con micraanalisi a raggi x a dispersione di
energia (EDS), in dotazione al Dipartimento di Biologia
dell'Universitda di Trieste - Microscopia elettronica -
Fondazione Callerio.

In figura 1 sono evidenziate le aree di raccolta e in
tabella 1 sono riportate denominazione, aree di pro-
venienza, unitd stratigrafica e morfologia dei campioni.

RESULTATI E DISCUSSIONE

Mediante microscopia elettronica sono state effet-
tuate indagini morfologiche e chimiche su una trentina
di campioni provenienti dal Flysch def Bacino Giulio. 1
campioni sono stati raccolti in aree di cui si conosceva
{a stratigrafia e {'eta.

Uinvestigazione al micrascopio elettronico a scan-
sione ha permesso di riconoscere le diverse morfalogie
fegate alle differenti aree di provenienza dei solfuri,

Le morfologie riportate in tabela 1 evidenziana che
neife arenarie del Maastrichtiano {Figg. 2, 3) sano pre-
senti cristalli euedrali cubici, ottaedrici e cubo-otia-
edrici. Nelle arenarie del Flysch del Grivd ¢ del Flysch
di Cormons iFigg. 4, 5) sono presenti masserelle, ag-
gregati e sfere a tessitura fromboidale. Non sono stati
ritrovati campioni in cui fossero presenti entrambe fe
morfologie.

Llanalisi qualitativa dei campioni tramite EDS, ha
evidenziato la presenza degli spetri di S e fe. U
rapparto guantitativo di tali elementi conferma fa pre-
senza delia pirite.

II prevalente sviluppo di una forma semplice piut-
tosto che di un'altra, dipende spesso dalle condizioni
chimiche e fisiche di accrescimento del cristalfo. Tra le
condizioni fisiche ha particolare  importanza fa
temperatura. Murowchick & Barnes (1987} affermarono
che la pirite presenta un habitus prevalentemente pen-
tagonadodecaedrico se formatasi in ambiente mag-
matico o metamorfico ad alte temperature, ottaedrico se
formatasi a medie temperature, ed infine cubico se
formatasi a temperatura ambiente o di poco superiori.

In ambiente sedimentario invece pud assumere la
tipica tessitura fromboidale a partire da un nucleo
sferico, dopo a2 formazione di salfuri metastabili come
mackinawite e greigite o anche pirrotite.

In accordo con Murowchick & Bames (1937) si pud
pestanta affermare che i cristalli euedrali presenti nei
campiont maastrichtiani st sono presumibilmente for-
mati in ambiente magmatico 0 metamorfico di tem-
peratra medio alta e pertanto {a loro presenza nei
sedimenti & da ricondurre a processi di erosione e
successive accumula. il fatto che fa pirite si presenti
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Tab. 1: Nome dei campioni, eta, localita di raccolta e morfalogia (localita di raccolta da Bertoila, 1997).
Tab. 1: Imena vzorcev, starost, najdisce in morfofogija (najdisce po Bertolla, 1997).

Campione | Unita stratigrafica Localith di raccolta Morfologia dei granuli

BG27 Flysch di Cormons Presso C. Peter in localitda Romesca, a | Concrezioni, masserelle e
focene inf-Eocene Nord di Lonzano (quota 140 m). aggregati iridescenti.
medio

BG2¢6 Flysch di Cormons Presso il Monte Candia in localita Concrezioni, masserelle e strutiura
Eocene inf-Eocene Ronchetto, a Est di Dolegna del fromboidale ridescenti, cristalli
medie Collio iquota 240 m). molto rovinati, arrotondati.

BG23 Flysch del Grivd Dali'afficramento chiamato "Cret des | Concrezioni, masserelie e struttura
Pateocene sup-Focene | slavinis” sulia riva sinistra del fromboidale iridescenti.
inf Tarrente Cornappo, all'altezza della

zona denominata "Val Pofan™ a Sud di
Nimis {guota 100 m).

BG22 Flysch del Grives AllYinizio della strada che sale a Aggregali, concrezioni e struttura
Paleocene sup-focene | Sammardenchia dala vaile del fromboidale di colore giallo con
inf Torrente Zimor {quota 290 m}. lucentezza metallica.

BGs Flysch di M. Brieka Lungo la strada che costeggia il Cristalli ottaedrici.
Maastrichtiano torrente ludrio nel pressi del Rio

Zaotriecaian (quota 290 m).

BG7 Flysch di Val Uccea Lungo la strada che da Uccea porta | Cristalli ottaedrici.
Maastrichtiano alla Val Resia, presso il tornante a

quota 933 m paco prima degli stalhi
di Tanatemes.

BG2 Non inserito in unita Localitsa come BGT, Cristatli ben formati, cubici,

Maastrichtiano oitaedrici e cuboottaedrici di
colore giallo con lucentezza
metalfica.

BGH Non inserito in unita Nei pressi del tornante sulla strada | Cristalli ben formati, cubicie
Maastrichtiano che porta da Bovec a Koritnica in ottaedrici di colore giallo con

Slovenia (guota 425 m). lucentezza metallica.

comunque come cristalli ben formati non pud essere
utilizzato a discapito deli’ipotesi di derivazione de-
tritica, it quanto sono mimerosi i cristalli idiomorti pre-
senti (granati, spinetli, etc)). Gli aggregati e le massereile
di pirite possono essere sia detritici, forse rovinati dal
carico dei sedimenti, sia di neoformazione. Infine, la
pirite a tessitura fromboidale & collegabile a processi di
neoformazione non presentando  segno  alcuno  di
trasporto.

Da cid si pud concludere che nel Maastrichtiano &
prevalenle un appaorto di tipo detritico che ha interessato
un'area in cui la pirite si era formata in condizioni di
temperatura medic alta. Net campioni Terziari oltre

)

ali'apporto di materiale non determinabile in maniera
sicura come detritico o autigeno (masserelle e ag-
gregati), st ha {a neoformazione di pirite fromboidale.
Tale fatic implica che in questo periodo si siano avute
net Bacino Giulie delle condizioni chimico-fisiche tali
da permettere la neoformazione di questo minerale.
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Fig. 2: Cristalla oltaedrico di pirite dal campione BG1.  Fig. 3: Cristallo cubo-ottaedrico di pirite dal campione

(Foto: A. Bertofla, 1997} BGI., (Foto: L. Billiato) '
Sl. 2: Oktaedricni piritni kristal iz vzarca BG1. (Foto: A. Sl 3: Kubicno-oktaedricni piritni kristal iz vzorca BG1.
Bertolla, 1997) (Foto: L. Billiata)

Dotnctor
Phitd He.s

Fig. 4: Pirite frombaidale dal campione BG26. (Foto: L. Fig. 5: Particolare delia foto precedente. (Fota: L.
Billiata; Biftiato)

8. 4: Framboidalni pirit iz vzorca BG26. (Fote: L. 5h. 5: Detajl s prejsnje slike. (Foto: L. Billiato)

Billiato)
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POVZETEK

Opravijena je bila analiza piritnih zen iz zgornje krednih in eocenskih peicenjakov julijskega (Slovenskega)
bazena. Morfolosko so bila zrna pirita pregledana z uporabo SEM mikroskopije, kemiéna apalizo pa smo opravili z
EDS spektrometrom. Anafizi sta pokazali prisotnost evhedralnif (oktaedricnih in kubicnih-oktaedricnih) piritnil 2o
v maastrihtifskih vzorcih. Frambioidalna zra so bila najdena v terciaribh vzorcih. Predvidevamo, da je v
maastribtijskih kamninah previadoval detriticni vios materiala, v terciasju pa so bile kemicne in fizikalne razmere

ugodne za nastanek avtigenega pirita,

Kljuéne besede: pirit, peséeanjak, julijski bazen
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SAZFTAK

U} ovom radu je prezentiran Zivotopis i znanstveni rad Prof. dr. Tonka Soljana, hrvatskog prirodosiovea i
rnanstvenika, povodom dvadesetgodisnjice njegove smirti. Prof. dr. Sofjan je bio medunarodna priznati znansivenik,
ihtiolog, strucnjak u problematici ribarstva, pasebice u Jadranu, profesor gencracija biologa, roden 18. travnja 1907,
godine u Hvaru. Frof. Soljan je zapoceo svoje studife na Filozofskom fakultetu (odsjek Biologija) na Sveudilistu u
Zagrebu, a nastavio ga u Becu (1927-1929) i Grazu (1928-1930) gdje j¢ i stekao titulu doktora znanosts iz Zoologije.
U ekviry njegavog vilo bogatag | produktivaog rada posebice se istice monografija “Ribe jadrana™ (Fishes of the
Adriatic) koja je vec doziviela tiskanje v pet izdanja. Prof. Soljan je bio pokretac i voditelj znanstvenog krstarenja
"Hvar” i na taj nacin znadajno doprinfeo razvitku IstraZivanja mara { ribarstva duz cifelokupne istocne obale Jadrana.
Big je i ¢lan mnogobrafnih znanstvenih nacionalaih i medunarodnil udruga u kojima je obnasao znacajne funkcite.
Nazalost, njegov bogat [ intenzivan Zivot se iznenadnc okoncao u tragicnom udesu 18. veljace 1980, godine u
Sarajevu.

Kjucne rijec: prof. dr. Tonko Soljan, akademik, ibtiotog, znanstveni rad i doprinos

IL LAVORQO SCIENTIFICO DELL'ACCADEMICO PROF. DR. TONKO SOLJAN,
ITTIOLOGO CROATO D FAMA MONDIALE (1907-1980)

SINTESI

L'autore presenta la biografia ed il lavoro scientifico del Prof. Or. Tonke Soljan, scienziato croato, nel ventesimo
anniversario della sua morte. 1l Prof. Dr. Soljan, nato a Hvar il 18 aprile 1907, fu uno scienziato, itticlogo ed esperto
di pesca ricancscivto a livello internazionale, soprattutto nefl'Adriatico, nonché professore di numerose generazioni
di biologi. i Prof. Soljan intraprese gli studi universitari af College di Scienze Naturali defla Facolta di Filosofia,
alf'Universita di Zagabria (1925-19265. Prosegui poi g studi a Vienna (1927-1929) ¢ a Graz (1929-1930), dove gli
venne assegnato i Ph.D. in Zoologia. Tra i suoi lavori df rilieve spicca la monografia "Ribe Jadrana” [Pesci
defl'Adriatico), arrivaia gid alla quinta edizione. If Prof. Soljan istitui e guidd {2 Spedizione scientifica M.V. HVAR e
coritribui alla ricerca marina nonché al progresso della pesca Jungo la costa adriatica. Fu inoltre membyo di un alio
numero di associazioni scientifiche nazionali ed internazionali, all'interna delle quali ebbe grandi responsabilita. La
sua ammirahile vita si spense tragicamente il 18 febbraio 1980, in un incidente stradale a Sarafevo.

Parole chiave: prof. dr. Tonko Solfan, accademico, iticlogo, tavoro scientifico
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uvoD

Dana 18. veljace 1980. godine, dakle prije dvadeset
godina, tragi¢ho je preminuo akademik prof. Dr. Tonko
Sofjan, jedan od najistaknutijih istrazivaca biologije mo-
ra i svjetski proznati strucnjak za podrugje ihtiologije i
ribarstva. Organizirao je prvu hrvatska znanstvenu eks-
pediciju na Jadranu - "Hvar®, Obradio je mnoge teme iz
teorijske i prakticne ihticlogije i utemeljitelf je hevatske
ribarstvene znanosti. Objavie je oko 170 znanstvenih i
strucnih radova. Posebno se istice knjiga "Ribe Jadrana”,
tiskana u Splitu 1948. godine, prevedena i tiskana u
Washingtonu 1963, goedine na engleskom jeziku, te
1975, prevedena na talijanski i objavijena u Milanu.
Pretisak hrvatskog izdanja ovog kapitatnog djela naprav-
lien je u Zagrebu 1995. godine. Smit je akademika So-
fjana prekinula u radu na jo3 jednom kapitalnom djelu
ihtiologke znanosti - "Ribe Sredozemlja i Crnog mora®.

ZIVOTOPIS

Akademik prof. dr. Tonko Sofjan (Sh 17 roden je u
Hvaru 18. travhja 1907. gedine, a tragicno je preminuo
v Sarajevy 18. veljace 1980. godine. Osnovnu skolu je
pohadao u Zadru i Splity, & gimnaziju u Zadru, Dub-
rovniku i Sibeniku, gdie je i maturirao 1925, godine.
Prirodoslovne znanosti studirao je u Zagrebu, Becu i
Grazu, gdje je i doktorirao iz podru¢ia zoologije. Radio
je u Splitu kac profesor na gimnaziji, i kao ravnatel}
Prirodoslovnog muzeja, Potom odlazi ¢ Zagreb gdje vo-
di katedru za zoologiju pri Filozofskom fakultetu, a isto-
dobno je | ravnatelj Hrvatskog narodnog zooloskog mu-
zeja. Kao natelnik Odjela za ribarstvo organizira osni-
vanje bioloskih postaja u Rijeci, Dubrovniku, Opuzenuy,
Maloem Stonu § Bistrini. Godine 1947, imenovan je
direktorom Instituta za oceanografiju i ribarstvo u Splitu
i ve¢ iduce godine organizira ekspediciju "Hvar". Go-
dine 1956. odlazi u Sarajevo za profesora na Priro-
doslovnom-matematickom fakultetu. fedno vrijeme bio
je i direktor Bioloskog instituta. Bio je suradnik i ¢lan
mnogih domacih i medunarodnib institucija, medu koji-
ma s Conseil Général des Péches pour la Méditerranée
FAQ-Rim, Society of Systematic Zoology - Washington,
Druglve za proucavanje pomorstva - Rijeka, Comission
internationale pour I'Exploration de fa Mer Méditerranée
- Monaca, Unija bicloskih nauenih drudtava jugoslavije,
JAZU-Zagreb, Akademija nauka BIH - Sarajevo i dr., te
wrednik nekaliko ¢asopisa. Prof. dr. Soljan je bic pro-
glasen ekspertorn FAO-UN, i u tof funkciji je boravio u
Tunisu i lzraelu. Takoder je bio predsjednik Organi-
zacijskog odbora Prvog ihtiolosgkog kongresa odizanog
Sarajevu 1973. godine, a na trecem kongresu u Varsavi
je bio proglasen Pocasnim ¢lanom Europskog ihtio-
loskog drustva. Takoder je bio dobitnik brojnih nagrada
za svoj marljivi | samaprijegomi znanstveni rad i opus

(V8]
N

("Ordenom rada" za organizaciju i upravijanje ribar-
stveno-bicloskom ekspedicijom "Hvar"; "Ordenom Tu-
niskog kraljevstva - Nichan iftikhar" za uspjesno uno-
senje maodernih metoda u tuniskom ribolovu tuna; “Or-
denom zasluga sa srebrim vijencem®; "Nagrads Repub-
like Bosne i Hercegovine" te "Nagrada grada Sarajeva”)
(Gamulin-Brida, 1980).

ZNANSTVENA PROBLEMATIKA U RADOVIMA
DR. SOLJANA

Istrazujuci bibliografiju dr. Soljana, moguce je uoiti
dominantno znanstveno podrucje kojim se bavio i ko-
jem je pisao: to je svakake podrucje ribarstva s teZistem
na ihtiojogiji i na tehnici ribolova. Cesto je pribjegavac
literatnom radu, prenosedci na prihvatljiv nacin, u obliku
pripovijesti, najmladim narastajima teme iz prirode (pri-
povijetke za djecu - "Zelenjak - pripovijest o mom
ljuskavom drugu®, "Ko za inat", "utros”, “Pjesma ranog
profjeca®. Dr, Soljan je povremeno pisao i o poznatim
osobama, kao npr. ribarskom strucnjaku Skomersi, ili o
prirodosiovcima Girometti @ Babicu. Broj objavijenib
radova iznosi 170. Hrvatski jezik dominantan je jezik
Soljanove bibliografije, i 152 rada su napisana na
hrvatskom jeziku. Casopisi u kojima je Sofjan pisao bili
syt "Ribarski list" - 18 radova, "Ribarski kalendar® - 11
radova, "Priroda” - 9 radova, i “Ribarstvo® - 4 rada.
Nadalje objavljivac je i u ¢asopisima medu kojima su;
"Hrvatska privreda, *Gospodarski  fist", "Jadranska
straza", "jadranska posta®, "Omladina", “Nova Hrvatska”,
"Ribar', "htiologija®, "Hrvatski narod®", "Morsko ribar-
stvo”, "Novo doba", "Privieda” i "Privrednicka rijec”.
Cijelim svojim dielovanjem Soljan se posebno zalagao
za promoviranje hrvatskog jezika u prirodnim zna-
nostima. Poznati su njegovi kratki natpisi vise puta po-
navijani 1 tiskani, kao npr. *Za nadu ribu-nada imenal®

Prvo razdoblje rada dr. Soljana odnosi se na
razdoblje od 1927. do 1938. godine i ohiljezava ga vrio
velika aktivhost: tada je Soljan napisao vide od 100
strucnih, znanstventh i popularnih &lanaka, te izradio
doktorat. Drugo razdoblje cbuhvaca slijedecih 20-ak
godina, Y. od 1939. do 1958. godine. U ajemu ukupno
ima 47 objavljenih radova [ predstavija doba vrhunskog
autorova stvaranja. Trece razdoblje cbuhvaca razdoblje
od 1958, godine do kraja zivota, u kojem je objavio
ukupno 15 radova (ima naznaka da posoje jos neki
autorovi radovi u Sarajevu).

Ihtiologija

thtiologija se moze smatrati Soljanovom znanstve-
nom odrednicom. Samo poneki rad obraduje neke
druge bioloske teme, kao npr. o pticama {ornitologija).
U svojim radovima Soljan iznosi rezultate svoith
istrazivanja na problematici ponasanja, nacina zivota, te




ANNALES - Ser. hist. nat. - 10 2000 - 2 (21)

Jakay DULCIC: ZHANSTVENT RAL AKADT#ANGA PROF DR, TORKA SOLAMA - HRVATSKOG | SVIETSKOG HITIOLOGA (1907-1980), 523328

Si. 1/Fig. 1: Prof. dr. Tonko Soljan

ishrane siba. No, svakako tu moramo spomenuti nje-
govo kapitalno dielo monografiju "Ribe Jadrana", prvu
knjigu o ribama u Jadranskom moru zajedno s kljucem
za odredivanje (437 stranica, 800 slika i crteza, ob-
radena je 380 vrsta @ jo3 5 dodatnih za koje se pret-
postavljalo da Zive u Jadranty), na kojoj e radio vise ¢d
10 godina. Ova dielo je u to vrijeme bila, a i danas e,
jedinstvena knjiga o Jadranu i slicnom se nisu mogle
podiciti druge, znatno bogatiie | naprednije zemije. QOd
vrilo je velikop znacaja kljue za determinaciju vrsta, te
pored latinskih naziva siha jo% su iznesers hrvatshi,
engleski, njemacki, francuski, spanjolski i albanski. Mo-
nagrafija je doziviela pet izdania (na hrvatskom 1343, u
Spiitu, na engleskom 1963, u Washingtonu, na hrvat-
skom - nadopunjeno izdanje, 1965, podine, na talifan-
skom 1975, u Veroni, reprint na hrvatskom 1995, o
Zagrebu). U Sarajeve je 1968 godine objavijena wlo
vazna monografia pod naslovom "Rodieljske adap-
tacie u ostvarivanju niege legla ked iba® {150 stranical.
Stijedece njegoveo kapitalno dielo je inazalest nedo-
vrseno) "Ribe Sredozemija i Crnog mora", koje ce viero-
vatno jednog dana dogekatt svijetlost dana (predano je

na dovrSavanje grupi auiora), (Ono §to je vrijedno, za
razlike ad drugih avtora u to vrijeme ali i kasnijih, jest
autorove objavliivanje radova u vrlo vrijednim (svietski
citiranim) stranim  Casopisima tog vremena i to prije
svega njemackim (“Zeitschr, £, Morphof. und Ckologie
der Tiere" | “Zeitschr. f. wiss. Zool.") (Kacic, 1999).

Tehnika vibolova

Tehnika ribolova druga te velika tema koju je Soljan
isteazivao § koja je bila njegova dugogodisnja precku-
pacija. Tons preblematikom poceo se baviti dosta rano,
golovo na samom pocetku stvaranja, pa je vec 1329,
godine napisao nekoliko radava: "Lov salpe Box salpa t.
u ckolici Zadra®, "Lov lokarde w Hrvatskomn primogju
(Scomber scomber L), "Lov tunje pomeodu svijetla
(Crchynus thyanus 10" 1 "Lov raka kosmaca na otoku
Zlavinu {Eriphia sprinifrons Mbst)'. O znalaju i napred-
nostt Hrvata kao pomorskog | ribarskog naroda u tom
vremenu izuzetno lijepo | argumentirano autor iznosi
povijesne ginjenice u knjizi "Hrvati kao pioniri suvre-
menog fibarstva na jadranskom i Sredozemnom mory',
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Primjena Soljanova znanja o tehnici ribolova osobito je
dosla do izrazaja u ekspediciji “Hvar" | pri organizaciji
ribolova tunida u teritorijalnim vodama Tunisa.

Ribarstvo

intenzivno se baveci thtiologijom i tehnikom ribo-
lova, povremeno ¢ak i statistikomn kao temelinim od-
rednicarn ribarstva, Solian je dosao do toga da je opce i
bitne probleme ribarstva jake dobro uocavao. Ta oso-
bina mu je omogucavala pravilne usmjeravanje razvoja
ribarstva. Shvacao je da bez temeljitog poznavanja
Zivola U mory, zasnovanog na sustavnom istraZivanju,
nije moguce vladati morem niti pravilno usmjeravati
buducnost ljudi keji na moru Zive i o njemu ovise. Stoga
je i veliki broj radova posvetio raspravama v potrebitost
Znanstvenog istrazivanja ribarstva. [z ovog opusa mogu
se izdvojiti neki naslovi: "Biolotko-oceanografski institut
i nase pomorsko ribarstvo’, "Oceanografski institut u
sfuzbi privrede®, *Bioloski problemi ribarstva na Jjadra-
nu", "Uloga nasih znanstvenib ustanova u morskom ri-
barstvu" i “lchthyological Investigations in Jugoslavia®.

Vrlo je tesko u svega nekoliko njeci zakljucit i dati
najvaznije odrednice znanstvenog rada akademika prof.
dr. Tonka Soljana. Zivotu i radu je pristupao odgovorno
i ozbilino, a u svoje radove unosio je lezermost, a jezik
mu je bio jednostavan i prihvatdjiv. Svaki rad, bilo
strucni il znanstveni, ima svoju odredenu vrijednost, cilf
i poruku. Cledajuci cijelokupnu njegovu  napisanu
gradu, moZe se utvediti da je njegov rad nemjerljiv i od
velikog znacaja za jadransku, europsku, pa ¢ak mo-
Zemo reci, i svietsku ihtiologiju { ribarstvenu znanost.

BIBLIOGRAFIJA ODABRANIH RADGVA
PROF. DR. T. SOLJANA
(izvadak iz Su€evic, 1981)

(1927): Crna Zeva kolandrica (Melanocorypha calandra
Boiej. Priroda, 2-3, 55-56.

(1927): Dvije nase ribe kao prijatelji {trlja i fratar).
Priroda, 17{7/8), 158-160.

(1928): Riba nateg mora, koja izlazi na kopno, Blennius
galerita LINN. Priroda, 18(6), 121-125.

(1928): Svjeiski rat i ribe Jadrana {1). Priroda, 18010},
242-243.

(1930): Brutpflege durch Nestbau bet Crenilabrus quin-
gquemactlatus RISSO. Zeitschrift f. Morphol. und Oko-
logie der Tiere, Abt A: Zeitschrift fir Wissenschaftiche
Biologie, 20(1), 132-135.

(1930): Die Fortpflanzung und das Wachstum von
Crenilabrus ocelfatus FORSK., einem Lippfisch des
Mittelmeeres. Zeitschr. f. wiss. Zool., 137(1), 150-174.
(1930): Nestbau eines adriatischen Lippfisches (Creni-
Iabrus ocellatus FORSK.). Zeitschr. f. Morphol. und
Okologie der Tiere, 17(1-2), 145-153.

(X

(1930): Pitanje koce u Morlackom kanalu. Privreda, 5(7-
8}, 198-203.

(1930): Cetiri slike iz razvoja lampe za svjecarenje u na-
Serm pomorskom ribarstva. Ribarski list, 9-12, 102-106.
{1931): Neobi¢na krupra srdela, Clupea aurita GTHR.
Ribarski list, 6, 1-4.

{1931); Riba invalid (Sargus rondeletti Cuv.). Ribarski
fist, 7-10), str. 106.

{1932): Blennius galerita L., poisson amphibien des

. zones supralittorale et littorale exposees de ['Adriatique.

Acta Adriat., 1{2), 14 pp.

{1932): /O. KARLOVAC/ Untersuchungen iber die
Enabrung der adriatischen Scorpaena - Arten. Acta
Adriat., 1(1), 22 pp.

(1932): Lastavicje gnijezdo na palminu listu. Priroda, 2,
54-58.

(1933): /T. VUKOVIC thtiologiceskie issledevanija v Ju-
goslaviji, 1-14.

(1933): Sksb riba za potomstvo i njena sistematika.
Zbornik radova, 191-210.

(1933): Girometta: Zivot naseg Jadrana (recenzija). No-
vo doba, 241, 11-12.

(1233): Vode i ribe u jugostaviji. Novo doba, 70, str. 3.
{1934): Prica jedne ljuske o zivotu. Ribarski kalendar
Jadranske siraze, 5, 39-42.

(1935): Bioloski problemi ribarstva na fadranu. Privreda,
10(10), 3-8.
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jadranska straza, str. 187.

{1836): Malo statistike o naSem morskom ribarstvy u
1935. Privreda, 5, str. 77.

(1936): Neretvanski kanal | njegova vaZznost za ri-
barstvo. Jadranski dnevnik, 3, 151-183.

(1937): Razvoj tehnike morskog ribelova pod svijetlom.
jadranski dnevnik, 99, sir. 5.

(1937): Kvantitativno izucavnaje faune morskog dna.
Priroda, 27(3), 72-80.
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(1938): Sa Jadrana. Dopisi: 1. Val studeni i ugibanje ribe
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protiv unidtenja ribe dinamitom. Ribarstvo, 1-2, 38-44.
(1938): Borba stare i nove tehnike u natem ribolovu.
Novosti, 96, sty. 8.

(1939): Prof. Umberto Girometta kao prirodeslovac.
Hrvatski planinar, 6, 170-178.
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SCIENTIFIC WORK OF THE ACADEMICIAN PROF. DR. TONKO SOLJAN -
CROATIAN AND WORLD ICHTHYOLOGIST (1907-1980)

Jakov DULCIC
Institute of Oceanography and Fisheries, MR-21000 Split, F.O. 30X 500

SUMMARY

The author presents the biography and scientific work of Prof. Dr. Tonko Soljan, the Croatian natural scientist, at
the 20t anniversary of his death. Prof, Dr. Soljan was an internationally renowned scientist, ichthyologist and expert
in fishery matters, especially in the Adratic. Born on April 718, 1907 in Hvar, he tutored whole generations of
biologists. Prof. Soljan began his university studies in the Department of Natural Sciences (Biology) at the University
of Zagreb (1925-1926), and continued them in Vienna (1927-1929) as well as Graz (1929-1930) where he received
his PRI (in zoolagy) One of his most significant works is the monograph "Ribe jadrana” (Fishes of the Adriatic),
which has been reprinted no less than five times. Prof. Soljan initiated and led the scientific Expedition M.V, HVAR
and contributed to the marine research and advancement of fisheries on the Adriatic coast. He was also a member of
numerous scientific national and international associations, in which he carried out a number of responsibilities.
Unfortunately, his admirable life ended suddenly on February 18, 1980 in a road accident in Sarajevo.
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DELO NASIH DRUSTEV
ATTIVITA DEI NOSTRI ISTITUTI £ DELLE NOSTRE
SOCIETA
ACTIVITIES BY OUR INSTITUTIONS AND
ASSOCIATIONS

Alessandro De Maddalena

THE ITALIAN GREAT WHITE SHARK DATA BANK

BANCA  DATI TALIANA SQUALO BIANCO
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TALIAN GREAT WHITE SHARK DATA BANK

The presence of the great white shark, Carcharodon
carcharias (Linnaeus, 1758], in the Meditetranean Sea
has been known for a long time. Altheugh it has been
recorded on many occasions by several ichthyologists,
this species has never been the subject of specific stud-
ies in these particular waters, To fill the several gaps in
our knowledge of this animal; a private program of data
collection called the fafian Great White Shark Data
Bank (Banca Dati ltaliana Squalo Biancol has been in-
stigated in 1996, The work that followed permitted to
collect substantial information about historicat and re-
cent records of this species from the Mediterranean Sea,
reafizing a database that has no precedent for specificity
and completeness, far over 350 records of Carcharodon
carcharias in the Mediterranean Sea have been col-
fected, correspanding to about 400 specimens. The
search for data on white sharks from the Mediterranean
is effected by analysis of sharks recorded at fish markets,
focation and study of materials preserved n naturaf
history museums, bibliographical research, coliabora-
tions with other researchers, coast guards, anglers, fish-
ermen and private citizens.

The great white shark, belonging to the family Lam-
nidae, is an easily recognizable species. The body is
stout and spindle-shaped, the snout is conical, the eves
are round and dark, the teeth, well in view in the lower
faw even when the shark has its mouth closed, are large,
triangular and serrated. The five gill slits are long and all
in front of pectoral fin origin. The pectoral fins are wide
and long, the first dorsal is large, while the second dor-
sal and the anal fins are very smail. The caudal fin is
large and lunate, the upper and fower {obes having al-

most the same size, and the caudal peduncle has strong
keels. Color is white on the ventral surface and brown,
gray to black, and sometimes even blue, on the dorsal
surface; the boundary between the upper dark colora-
tion and the lower light shade is sharp and indented.
The ventral surface of the pectoral fins constitutes an
irregular black patch at the apex. Another black or gray
patch is usually present at the axil of the pectoral fin.

The great white shark can exceed six meters in
length. Males mature at a length of 3.8 meters and fe-
males at 4.5-5 meters. The reproductive mode is apla-
cental viviparity, with presence of oophagy, the em-
bryos feeding on other ova in the maternai uterus; the
gostation period is probably about one year and parturi-
tion occurs in spring-summer, Capture records of preg-
nant females are strangely very rare; litter size perhaps
reaches 14. In the Mediterranean a zone of reproduction
is that including Sicily, Malta and Tunista, where the
highest number of the young was recorded. Size at birth
is 1.2-1.5 meters; in the newborns, the teeth have
cusplets and are narrower than in aduits, moreover the
lowers can have almast smooth margins.

in the Meaditercanean, the white shark has the same
diet as observed elsewhere in the world, being based on
marine mammals {in these waters mainly dolphins;, tu-
nas, swordfish, marine turtles and sharks. Even if Car
charedon carcharias can probably be considered the
most dangerous shark, the attack rate is in reality low:
although there have been 29 reliable records of these
sharks attackings swimmers, divers and boats in the last
two centuties in the Mediterranean, only 14 of these
were fatal to the victim.

The species is widely distribuied in cold and tem-
perate zones of the world, being also present in the
wropical region, principally on continental and insutar
shelves, with a preference for offshore waters but capa-
ble to occur close inshore even in very shallow waters.
Zones where white sharks are relatively more abundant
are South Africa, Australia, California. The greater part
of the records from the Mediterranean refer to the region
encompassing Sicily, Malta and Tunisia, then to the
Adriatic Sea, and {o the Thymenian, Ligurian and
Balearic Seas.

Even if its meal is of good quaity, it has always been
of minor importance for fishery due to ather abundant
species everywhere; in the Mediterranean, particularly
in the past, when several tuna traps where active,
specimens  were  sometimes  caplured  in pursuing
schools of tuna. (n 1996, the great white shark was listed
as endangered species at the Barcelana Convention.

The curator of this program will be grateful to every-
one who wishes to communicate recent or historical
records of great white sharks from the Mediterranean
Sea. Whenever possible, please repori the following:
date, time, location of the encounter, depth of the sea,
distance from the coast, weather, activity of observer at
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the time of the encounter, type of record (sighting, cap-
ture, attack on human or boat), total length {in a straight
line from the tip of the snout to the tip of the upper lobe
of caudal fin), mass, sex (as in all sharks, male has two
cylindrical intromittent organs, the claspers, originating
from the pelvic fins), stomach contents and behavior of
the specimen (as well as total length, mass, sex and
number of the embryas in the case of pregnant females),
presence of other species in the immediate area, any
additional details and comments, photographs, names of
all eyewiinesses, your name and conlact address (if
possible, include e-mail address). it is very important, if
at all possible, to retain jaws {or at least some upper and
fower anteriar teeth}, vertehrae, samples of skin {for ge-
netic analysis), and any embryos (keep it frozen). Even
specimens preserved in natural history museums or pri-
vate collections will be of noticeable interest, particu-
farly if they had not been subjects of previous studies.
Please also specify whether or not you authorize the
publication of your data and pictures. Data have to be
sent to the following address:

Dr Alessandro De Maddalena - ttalian Great White
Shark Data Bank {Banca Dati ltaliana Squalo Bianco),
via V. Foppa 25, 1-20144 Milano, ltaly.

E-mail: ademaddalena@tiscalinet.it

Everyone who wishes 1o do 50 ¢an visit the {talian
Great White Shark Data Bank web site located at:

http/futenti.tripod.iCarcharodon/index html

For complete information about data callected in the
llatian Great White Shark Data Bank on the presence of
Carcharadon carcharias in the Northern and Central
Adriatic Sea, see the previous issue (No. 19) of the An-
nals of Istran and Mediterranean Studies (pp. 3-18).

Martina Orlando

7. HRVASKI BIOLOSKI KONGRES 7 MEDNARODNO
UDELEZBO
(Mvar, 24. - 29. 9. 2000)

Med 24, in 29. ceptembrom je v kongresnem sre-
did¢u hotela Amfora v mestu Hvar na otoku Hvaru po-
tekal 7. hrvaski bicloski kongres 2 mednarodno ude-
lezbo. Kongres je tradicionaino srecanje, ki poteka vsa-
ko tretje leto, in to 2e od leta 1981 dalje. Poleg hrvagkih
biofogov so se ga udelezili tudi gostje iz ltalije, Nera-
tije, Makedonije in Slovenije. Kongres je pripravilo
Hrvasko biolosko drustvo, ki letes slavi 25. oldetnico,
pod pokrovitelistvom Ministrsstva za znanost in tehno-
logijo Republike Hrvaske, Razreda za prirodne znanosti
Hrvatske akademije rnanosti i umjetnosti in Bioloskog

odsjeka Prirodosiovno-matematickog Takulteta Sveudi-
lista u Zagrebu.

Vsebinsko je bil kongres razdeljen v 11 tematskih
skiopov: celidna biologija, genetika in evolucija, rast-
linska biologija, imunologija in fiziologija, razvoina bio-
logija, toksikologija, varstvo narave, ekologija, biotska
pestrost, ucenje biologije in naravoslovno raziskovanje
otoka Hvara. Predstavitev prispevkov je potekala v ob-
liki predavanj in posterjev. V obseznem Zborniku iz-
vleckov referatov kongresa, ki ga je uredif Nikola Lju-
besic, je zbranih 10 plenarnih predavanj vabljenih go-
stov, 19 wvodnib tematskih predavanj, 114 kratkih
ustnih predstavitev, 169 predstavitev posteriev in dve
razpravi okroglih miz.

Progrars se je pricel v jutranjib urah s plenarnimi
predavanji, iz genetike, imunologije, biologije celice ter
biotehnologije. Posebno zanimiva je bila predstavitev S.
jelaske o prednostib in tveganiih v rastlinski bioteh-
notogijl. Sledila so tematska predavanja, ki so potekala
foceno v treh dvoranah. Ker so predavanja razli¢nih
sklopov vetinoma potekala istocasno, je bilo nemogodce
slediti vsem zanimivim podrocjem.

V skiopu ekologije sta se odlikovali dve predavanji,
ki sta tematiko predstavifi 5 sodobnim pristopom: upo-
raba podvodnih digitalnih posnetkov, Prvo je doku-
mentiralo  rast grebena kamene korale Cladocora
caespitosa {avtorja: P. Kruzic in A. PoZar-Domac), drugo
pa razsijenost klobucnjakov iz rodu Aurelia v Mijetskih
jezerih; domnevajo, da gre za povsem novo, se ne
opisane vrsto (aviorfi: V. Onofri, A, Benovic, . Lucic in
M. Peharda). V sklopu rastlinske biclogije pa je po-
slusalce navdusilo predavanje mladega raziskovalea iz
Splita, A. Zuljevica, o sinhroni izpustitvi gamet pri treh
vrstah zelenih alg iz rodue Cavlerpa. V opeldanski pavzi
med predavanji je Zuljevic maniio skupino peljal v
Starigradski zaliv, kjer smo si privescili potapljanje in si
ogledalt tujerodno wopsko algo Caulerpa taxifolia, ki se
od sredine osemdesetth let siri po Sredozemskem morju.

V sklopu varstva narave sta bila posebno zanimiva
prispevka o prehody diviadi prek zelenega koridorja v
Gorskem Kotarju (avtorfi: B, Huber, |. Kusak in G, Guz-
vical ter o ludski dimenziji v gospodarjenju z volkovi
na Hrvaskem (avtorja: A. Majic in A. ]. Bath).

HRVATSKO BIOLOSKO DRUSTVO
CROATIAN BIOLOGICAL SOCIETY
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Udelezenci kongresa hrvaskih biologov na Hvaru.

V sredo 27. septembra ni bilo predavanj, ker je bit
organiziran celodnevni izlet na mali otok Palmizana iz
skupine Paklenih otokov nedale¢ od Hvara, kier smo
med drugim srecali tudi endemita teh krajev: kuscarico
Siloglavka (Lacerta oxycephala).

Tudi predstavitev posterjev je potekala po tematskih
sklopih. Med avtorji je bilo veliko miadih raziskovalcev,
V vecternih urah se bile organizirane razprave o
posterih in izbor najboljsega posterja na kongresu.

Poleg predstavnikov Morske bioloske pastaje Piran so
iz Slovenije pa kongresu sodelovali se kolegi iz lub-
ljanskih oddefkov Nacionainega instituta za biologijo,
Biotehniske fakultete, Prirodoslovnega muzeja Slovenije,
Zavoda za ribidtvo Ljubljana ter Ribiske druzine Tolmin.

Borut Mavri¢ & Branka Tavzes

RAZISKOVALNI POTAPLIASKI TABOR STUDENTOV
BIOLGGHE PIRAN 2000

Od 31. 7. do 11. 8. 2000 je na slovenski chali v or-
ganizaciji Drustva Studentov biclogije {D5B) in Morske
biologke postaje Nacionalnega inétittta za biologijo
(MBP NIB} potekal raziskovalni potapljaski tabor kot
nadaljevanje lanskoletnega vectedenskega sodelovania
clanov D3B pri projektu Evidentiranje favne, flore in
habitatnih tipov slovenskega morja. K morju so se, kot Ze
nickolikokrat, vrnile duse, ki so podlegle njegovi vedni

333

tepoti in mistiki. Tokrat smo to bili ¢lani potapljadke
sekcije DSB8 srednjedolka iz Trsta, $tudent iz Pise v Kaliji
in 9 studentov biologije z Biotehniske fakultete v Ljub-
llani. V 12 dneh, kolikor je tabor trajal, smo svoje pribe-
zaligce naslt v prostorih MBP, ki so bili nasa nastanitvena
in datoma tudi delovna baza. Strakovnjaki MBP so bili s
svojimi izkusnjami panavno vir steviinth pavodil, nasve-
tov in informaci]. Seveda pa svet med &tirimi stenami ne
more ponuditi vsega. Veliko spoznanj si morame pri-
dobiti sami na padlagi lastnih opazovanj in razmisljanj.
Zato smao vecino akiivaosti opravijali na morju, ki pod
valovito, blesceco povrsino edine panuja mozZnost, da
razkrije def neizmernih skrivnosti, ki jih nosi v sebi.
Sonce je¢ pocasi vabilo na ohale prve turiste, ko smo
se v popolni potapljaski opravi namakali okrog raz-
iskovalne barke Sagita. Tega dne naj bi pregledali ze 47,
profil, adkar je zacel teci projekt Evidentiranje favae,
flore in habitainih tipov slovenskega morja, peti v Casu
nasega tabora, Razporejeni smoe v manjse skupine, od
katerih ima vsaka svojo nalogo. fani je s svojo kamero
ter PrimoZem in Metko 2e na detu. Najprej bodo
aznacili izhrani transekt obalnega moda (profily in po-
stiefi njegove habitatne tipe skupaj z nekaterimi zani-
mivimi prebivalci ali ohiskovalci. Po koncu snemanja
profila se bodo morale tudi vse druge skupine spoprijeti
s svojimi nalogami. Ljerka in Maja bosta ob profilu
papisovalt in nabirali mehkuzce, Martina bo ob pomodi
Tatiane in Sama nabirala alge. Naloga Cetrte skupine bo
poiskati in nabrati ribice obalnega pasu iz druzin Blen-
niidae in Gobiidae. V tej skupini, ki jo vedi Tihomir,
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poleg Katarine in Branke sodeluje e Jurgen Herler z
zooloskega instituta dunajske univerze, ki se ukvarja z
jamskimi predstavniki iz druzine Gobiidae in 2e vec let
sodeluje s strokovnjaki MBP. Tu je seveda 3e vodja pro-
jekta Lovrenc, ki bo s svojim izostrenim vidom pre-
gledoval celoten profil, si zapisal vse opaZene orga-
nizme in posebnosti profila ter se kasneje pridruzil fir-
genu pri podrobnejsih preiskavah druzine Gobiidae.

S Katarino sva kake tri metre pod morske gladino,
oboroZeni sva z lovilno mreZico in plastenko z omam-
nim sredstvom v eni ter vrecko z ze ulovljenimi orga-
nizmi v drugi roki. Vso svojo pozemost usineriva k iska-
nju primernih habitatov, iséeva perforirane kamnite bio-
ke, tuknje med kamni, peicene zaplate, skratka mesta,
kier se navadno zadrzujejo predstavniki omepjenih
druzin ribic. Mimo priplava Lovrenc in po kratkotrajnem
opazovanju zacne kazati na kak meter oddaljeno zapla-
to kamenckov. PoskuSam ugotovoti, kaj je pritegnilo
njegove pozomost, a mi razen igre soncnih Zarkov na
podlagi ne uspe opaziti ni¢ posebnega. Kliub mojemu
trudu in njegovemu vzirajnemu kazanju pa se mi ugan-
ke ni posrecilo retiti. Sele po koncanem potopu izvem,
da so bili med kamenckih predstavaiki iz rodu glavacev.
Tu se je lepo pokazalo, kako pomembne so izkusnje, saj
neuko oko spregleda marsikatero pomembno podrob-
nost. Cim vedja natancnost pri prepoznavanju pa je za
preucevanje biodiverzitete zelo pomembna, saj je kva-
liteta pridoblienih rezuhatov tako vegja. Nade opazo-
vanje in prepoznavanie se je med taborom zaradi inten-
zivnega dela in pomodci mentorjev obcutno izboljsalo,
tako da smo fahko s samostojnejsim delom vec prispe-
vali k samemu projektu. Ne zgolj na terenu, termved tud)
v laboratoriju, kamor smo zahajali ob popoldnevih na
dolocevanje in urejanje nabranega materiala.

Sivi gumenjak se je nemimo pozibaval na valovih
pred obalo piranskega parkirisca. Po stevifnih zapletih,
ki so nas doleteli dopoldne med pripravami, je koncéno
prisel ¢as, da se spustimo v vabljivo modrino. Vendar se
ponavadi prav zadnji trenutki 3e najboli viecejo. Z mu-
ceniskim izrazom na obrazu sva se z Urbanom posku-
sala spraviti v svoji neoprenski obleki. Opoldansko son-
ce je neprizanesliivo Zgalo in najini telesi sta hlepeli po
stiku z osvezujoco marsko vode. Med zadnjimi vdihi na
povriini se je izza Rta Madona zaslizal hrumec zvok la-
dijskin motorjev. Raziskovaina ladja Sagita je rezala
svojo pot nazaj proti portoroski luki. Skupina, ki je
sodelovala pri evidentiranju favne in flore, je zakljucila
terensko delo tega dne, mediem ka smo mi svojega sele
dobro zaceli. Po slovesu od krmarke Sabine sva se fanta
spustila v svet podvodnih travnikov. Plavala sva ob viju-
gajocih travniskih rebovih, si zapisovala globine in opa-
zene znacitnosti, medtemn pa je Sabina v ¢olnu sledila
mehurckom zraka na vodni gladini ter na skrajnih me-
jah odt¢itavala tocke GPS.

Morski travniki so eden najpomembnejsin habitatnih
tipov, saj prispevajo pomemben del k primarni produk-

g

I

cifi morja in dajejo zatocisce velikemu $tevifu fivalskih
vrst, se posebej v miadostnem stadiiu. Zal razgirjenost
morskih travnikov ob slovenski obali ¢e ni dobro po-
znana, Zato so podatki, ki smo iih dobili na obmocju
med Rtom Madona in izlivom reke Dragonje, zelo po-
membnt in so precej natandna osnova za vris travnikov
v karte slovenske obale ter nadalinje preucevanje dina-
mike rasti.

Meorje je kompleksen in dinamicen sistem, na kate-
rega vplivajo stevilni dejavniki. V kratkih dvanajstih
dneh tega sami ne bi mogli spoznati. Zato so nam nekaj
od tega na svojih predavanjib razkazali ljudje, ki nase
morje opazujejo in spremijajo ze veé fet. Njegove spre-
membe zapisujejo na ve¢ nacinoy. Tako nam je Claudio
Battelli z algarijem, ki vsebuje primerke %e iz devet-
najstega stoletja, prikazal nacin hranjenja alg ter korist-
nost tega pocetja, saj nam obstof 0z, neabstoj dolocenih
vrst v kakem obdobju [ahko ponazarja sianje morja. Po-
leg algarija pa obstaja Se en nacin dokumentiranja, foto-
grafija. Podvodni {fotograf Marjan Richter nam je na
svojem predavanju “Shuzaste, ogabne, smrdljive,. " ch
diapozitivih prikazal letno dinamiko pojavijanja in raz-
rascanja stevilnih alg in cianobakterij. O biodiverziteti

_—

v naravnem spomeniku R Madona,

Priprava na polop
(Foto: B. Suligoj)
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obalnega pasu nam je govoril dr. Lovrenc Lipej. In ta
pestrost je pri nas zaradi specificnih geofizikalnih last-
nosti Trzaskega zaliva resnicno velika. Ob vseh predava-
njih so prisla na den tudi vprasanja onesnazevanja in
njegovega vpliva na okolje ter njegovo biotska raznoli-
kost. Ta tema je v zdajinjem ¢asu zelo aktualna, saj ved-
no Stevilnejst skodljivi dejavniki moeno vplivajo na raz-
novistnost Zivijenia v moriu, ta pa je za stabilnost mor-
skega in tudi kopenskepa ekosisterna zelo pormembna.

Vsega ¢asa nismo prezivell zgolj pri raziskovaniu in
ufenju. Kar nekajkrat smo se s pomodjo diapozitivoy
podali v tuje kraje, ob sproicenih pogovorih spoznavali
obicaje drugih udsiev in si delili izkuinje, ki sma si jih
pridobivali ob pohkajkovanjinh dale¢ od doma. Marsi-
kateri vecer pa smo si padaljgali dale v noc oh dobr
hrani, pijaci, chujanju spominov ter nacrtovanjit novih
prijetnih dozivetij.

V tenh dveh tednih smo tako udelezenci tabora
doziveli del¢ek tistega, kar raziskovalci marja do?ivijajo
kot svoj vsakdanjik, s sehoj pa odeesli tudi prepotrebno
rnanje in izkusnje, ki nam bodo pomagale pri na-
dalinjem raziskovalnem delu. Za to bi se radi zahvalihi
reutrudnim mentorjem: doc. dr. Lovrencu Lipeju, dr.
Ateksandre Vukovicu, Janiju Forteju, Tihomiru Ma-
keveu, Martini Orlando, Vaiterju Zizi, Matjanu Rich-
terju, mag. Claudiu Batteiliju in mag. Jiirgenu Herlerju.

UdeleZzanci raziskovalnega potapljatkega tahora
Piran 2000 smo bili: Samo Alajbegovic, Sabina Berne,
Katarina Kristan, Ljerka Lah, Borut Mavric, Primoz Pirih,
Branka Tavzes, Urban Traunsek, Metka Udovie, Tatjana
Udovi¢, Maja Zagmajster.

Za pomod prio izvedbi fabora se zahvaljnjema:
Drustvu studentov biologije, Morski bialoski postaji Na-
cionalnega instituta za biologijo, Studentskemu svetu
Biotehniske fakultete, Potapljaskemu drustvu Piran, Dro-
gl Portoroz d.d. in Radenski d.d.

Sonja Skarnik

POROCILOY O SIMPOZIIL FLORA SLOVENHE 2000,
GOZDARSKE INSTITUT SLOVENIJE,
LIUBLIANA, 20. - 22.10. 2000

Vo ookvire tradicionalnega  vsakoletnega srecanja
slovenskih botarikov je v dneh od 20. do 22. oktobra
2000 v Ljubijani potekal simpozij Flora Slovenije 2000.
Simpozij, katerega organizator je bilo Botani¢no drustvo
Slovenije pod pokroviteljstvom Ministrsiva za znanost in
tebnologijo, je bt posveden 80, obletnici rojstva
slovenskega botanika, akad. prof. dr. Ernesta Mayetja,
Poleg domacih strokovnjakov se je srecama udelezilo
tudi precejsnie stevilo tujih izvedencey iz ltalije, Avstri-

€8]
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je, Hrvatke, Slovatke, Cetke, Jugoslavije, Makedonije
ter Bosne in Hercegovine. Srecanje je v prvih dveh dneh
patekale na Gozdarskem indtitutu Slovenije, zakljuéilo
pa se je s strokovno ekskurzijo na obmorska slaniséa.

Prispevki, ki 50 bili predstavijeni v obliki predavanj
in posteriev, so zajemali vec razli¢nih tematskih sklo-
pov, in sicer sistematiko, floristiko, fitogeografijo in floro
sosednjib dezel. Podrobrejio informacijo o prispevkih
daje Zbornik izvleckov referatov simpozija (ur. N.
Joganj, del pa jih bo naknadna objavljenih tudi v celot,
in sicer v tematski stevilki revije Hladnikia.

V uvodnem nagovoru je udelezence pozdravil T
Wraber (Qddelek za hiologijo, BF, Liubliana). Po uradni
otvaritvi simpazija je sledil prvi sklop predavanj, katerih
vecji del je s svojo vsehino posegel v taksonomsko
problematika. O. Vasi¢ (Naravoslovna zgodovinski mu-
z¢j, Beograd, jugoslavija) {e porocala o novi varieteti
vrste Astragalus onobrychis L., ki se pojavlja na ob-
mo¢ju Makedonije. Sledili sta predavanji M. Niketica
(Naravosiovno  zgodovinski muzej, Beograd, Jugosia-
vija). V prvem prispevku je avtor obravnaval tipifikacijo
in simaksonomski polozaj taksona Nonnea commutata
(Boraginaceae), v drugem (s soavtorfi) pa je predstavil
nove vrsto usivea, ugotovijeno na obmocju Prokletij v
Crni gari, ki 50 ga avtorji v cast letosnjemu jubitantu
poimenovali Pedicularis ermeasti-mayers. S problematiko
poliploidnik komplesov Cardamine pratensis in C. ama-
ra agregatov v Slovenijt se je v svajem prispevku
ukvarjal K. Marhold (Slovaska akademija znanost,
Bratislava, Slavaska), §. Suda (Cetka akademija znanosti,
Pruhanice, Cetka) pa je prikazal rezultate raziskav
stopen) ploidnosti predstavnikov rodu Vaccmiwm. Na
matce drugacni podrodii sta posegli zakljucni preda-
vanji prvega dne. Tako je M. Dermastia {Oddelek za
biologijo, 8BF, Ljubljana) v svajem referatu predstavila
najnovejie izsledke, do katerih so v zadnjem obdobju
pristi znanstveniki na podrocju preucevania filogenije
kritasemenk, S. Savic {Naravoslovna zgodovinski muzej,
Beograe, Jugoslavija} pa je porocala o rezultatih karti-
ranja lisajev na obmodju narodnega parka Duemitor
(Crna Goral.

Sledila je sekcija, v kateri so avtorji predstavijali
svoje prispevie v obliki posterjev. Z vsebino so posegli
na razlicna podrodja defovanja, v nadaljevanju pa samo
na kratko omenimo aviorje in teme ved kot dvajsetih
predstavijenih posterjev. Vecina avtorjev, ki so bili
predvsern iz vrst mlajie generacije slovenskih botani-
kov, je obdelovala taksonomsko in ekolosko problema-
tiko ter razsirienost razlicnih taksonov v Sloveniji, npr.
V. Babij (s soavtorji), T. Baci¢, B. Frajman, M. Kogelnik,
i. Plazar, S. Strgule, B. Trdak in B, Vres. Razsirjenost
rodu fris na Hrvaskem je predstavljal poster 8. Miti¢ (s
soavtorji), K. Micevski in V. Matevski pa sta porocala o
e enem na novo opisanem in po slovenskem botaniku
E. Maverju poimencvanem taksonu makedonske flore,
vesti Dianthus ernesti-mayveri. Zanimive floristi¢ne najd-
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be na stajerskih zelezniskih postajah so rezultati raziska-
ve A. Javoric, M. Kaligari¢ (s soavtorji), ki s je pred-
stavil z dvema posterjema, je obravnaval gecelementno
sestavo v razli¢nib tipih subib in polsuhih travis¢ v Slo-
veniji, prikazal pa je tudi rezuhtate poskusa uspesnosti
kalitve velikonocnice (Pulsatilfa grandis) pri razlicnih
pripravah rastica.

Svoje rezultate sta na posterjih predstavita tudi L.
Kutnar in M. Urbancic¢, ki sta preucevala pestrost rast-
linskih vrst na razlicnih izbranih smrekovih barjih na Po-
kijuki. Vegetacijo gozdnih posek so raziskovali A Carni
in soavtorji, fitocenclosko problematiko pa so obravna-
vali tudi U. Silc, ki je prikazal zdruzbe pescenih tal v Jv
Sloveniji, L. Marincek (s soavtorii}, ki je poleg vegetaciie
pragezda Donacka gora predstavil se digitalno vege-
tacijsko karto gozdnih zdruzb Slovenije v merilu
1:400.000, ter 1. Zelnik {5 soavtorji}, s prikazom rezul-
tatov preucevanja vegetacije obeestnih brezin. Tematika
prispevka L. Poldinija (s soavtorji} je bila povezava med
vrstno sestavo in abiotskimi dejavniki dolocenega oh-
mocja (prikazano na primerih iz SV halije). A. Seliskar
in skupina soavtorjev so predstavili rezultate projekta
“Corine hiotopi v Sloveniji”, B. Surina pa je z razliénih
vidikov preuceval rastisca veste Finus pinaster pri ilirski
Bistrici. Na koncu omenimo $e avtorice N. Hulina, ki je
na svojem posterju predstavila nekatere fuje vrste
hrvaske flore.

Drugi dan simpozija se je pricel s predavanjem,
posvecenim zivijenju in detu akad. prof. dr. Ernesta Ma-
yerja. Oris njegove zivijenjske poti in predstavitev hoga-
tega ter vsesiranskega delovanja sta poedala T. Wraber
(Oddelek za biologijo, BF, Ljubljana} in M. Zupancic
(Bioloski indtitut ZRC SAZU, Ljubljara), k slavnostermnu
ozracju zacetnega dela drugega dne pa je prav gotovo
pripomogel jubilant sam s svojim pozdravnim nagovo-
rom. ’

V nadaljevnaju dopoldanskega dela se je zvrstilo Sest
referatov. C. Sili¢ (Sarajevo, Bosna in Hercegovina) in
M. E. Soli¢ (Institut *Planina i more", Makarska, Hrvaska)
sta pripravila prispevek o visti Cheuardia lakusicii - novi
na obmocdju Biokova (Hrvaska). Prispevek je zaradi od-
sotnosti aviorjev predstavil T. Wraber. O rezultatih karti-
ranja trzaske urbane flore sta porocala M. Pertat in F.
Martini (Oddelek za biologijo, Trst, Italija). I. Dakskobler
{(Bioloski institut ZRC-SAZU, Regijska raziskovalna enota
Tolmin) je v svajem prispevku opisal nevo rastisce vrste
Paradisea liliastrum v Krnskem pogorju {Julijske Alpe). O
tujith wrstah v slovenski flori je govorif N. Jogan {Od-
delek za biologijo, BF, Ljubljana), ki je v nadaijevanju
predstavil tudi prispevek (spavtor M. Kotarac) o stanju in
perspektivah podatkevne zbirke Flora Slovenije, ki jo
vzdrzuje in upravija Center za kartografijo favne in flo-
re. S prispevkom N. Praprotnik (Prirodoslovri muzej Sio-
venije, Ljubljana) o botanicnem delovanju Karla Dez-
mana se je zaklju¢il dopoldanski del drugega dne. V
popoldanskem delu je v zacetku J. Baveon (Oddelek za
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biologijo, BF, Ljubljana) ob 190-letnici nanizal nekaj
pomembnejs$ii dogodkov v zgodovini delovanja Bota-
nicnega vrta. T. Wraber je prispeval nova spoznanja o
flori Sneznika s porocanjem o pojavijanju vrste Asperufa
beckiana. Sledil je prispevek J. Dobravea (Triglavski na-
rodni park, Bled) o mikrotopografskih, hidroloskih, ke-
mijskih in floristiénih znaciinostih manjdega sotista, od-
kritega na Miseljski planini v julijskih Alpah. Floristicne
novosti iz razliénih predelov Slovenije so predstavili B.
Cugin in . Dakskobler (Bioloski institut ZRC-SAZU, Re-
gijska raziskovalna enota Tolmin}, G. Seljak (Kmetijsko-
veterinarski zavod Nova Gorica) in M. Acceto (Oddelek
za gozdarstvo, BF, Ljubljana). Zadnje predavanje na
simpoziju Flora Slovenije 2000 je imel A. Cami (Bio-
loski institut ZRC-SAZU, Ljubliana), ki je goveoril o po-
znavanju vegetacije gozdnih robov v JV Evropi.

Tretjega in hkrati zakljucnega dne simpozija je bila
za udeleZence simpozija organizirana strokovna ekskur-
zija na koprska slanica. Vodit jo je M. Kaligari¢ {Od-
delek za biologijo, Maribor, udelezenci pa so dobili
predvsemn priloznost, da si ogledajo in dodobra spo-
znajo stanoljubno vegetacijo in ruderaine rastline.

Alessandro De Maddalena

THE MEDITERRANEAN SHARK RESEARCH GROUP

The sharks of the Mediterranean Sea have for years
been the subject of rare specific studies, often realized
by individual ichthyologists working independently, and
not within specific programs organized by research insti-
tutions. It is for that reason that several aspects of most
Selachian species inhabiting our waters, related to biol-
ogy, abundance and distribution, are still largely un-
known. Fisheries for sharks in the Mediterranean remain
almost totally unmonitored and, consequently, inade-
quately regulated or totally unregulated. The catch and
fapdings of sharks in the Mediterranean have in the past
decades been certainly much more extensive than to-
day. As it is well known, sharks have delicate reproduc-
tive modes, since they grow stowly and take often many
vears {0 reach sexual maturity, have fong gestation peri-
ods and usually produce a limited number of young if
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paragonated to most bony fishes. The massive captures
to which they were subjected, mostly as accessories
captures of the fisheries of other species, and a general
impoverishment, caused by excessive exploitation of the
Mediterranean Sea fauna and consequently of the spe-
cies on which sharks prey, carried Sefachians to a mas-
sive reduction, which we simply cannot quantify due to
the less accurate monitering in the past.

As a result of these considerations, a new initiative
has been carried out recently with a precise aim to in-
crease our knowledge of the sharks of the Mediterra-
nean. Namely, we are talking about the hirth of the
Mediterranean Shark Research Group (Mediteranska
skupina za raziskovanje morskih psov - Gruppo
Mediterranec di Ricerca sugli Squali), the first group of
researchers working on the study of the sharks of the
Mediterranean Sea. The group can be joined by any
researchers that are seriusly interested in an open col-
laboration, presently already work on the sharks of the
Mediterranean or are planning to carry out a research
into these matters in the near future. The present list of
the researchers {17 of them from 7 different countries)
involved in this project is the following: Alessandro De
Maddalena {talian Greatl White Shark Data Bank, Mi-
lano, ltaly}, Antonio Celona (Aquastudio, Messina, ltaly),
Luigi Piscitellt (Mercato Rtice, Milano, Htaly), Danilo
Rezzolia (Fantasy Aquarium, Milano, ltaly), Mario Mar-

coni (Museo di Scienze Naturali, Camerino, Kaly),
Gianluca Cugini {private researcher, Pescara, Rtaly}, Joan
Barrull (Museu de Zoologia, Barcelona, Spain), Isabel
Mate (Museu de Zoologia, Barcelona, Spain), juan An-
tonio Moreno Garcia (Grupo de Investigacién Ictiofégi-
co de Tiburones, Villacastin, Spain), Alvaro Rosano
Gonzalez (private researcher, Cadiz, Spain}, Lovrenc
Lipej (National Institute of Biclogy, Ljubljana, Slovenia),
Bajan Marceta {National Institute of Biology, Ljubljana,
Slovenia), Valter Ziza (Piran Aquarium, Piran, Slovenia),
Mohamed Hamdine (Faculté centrale d'Alger, Cher-
chell, Algeria), Alen Soldo (Institute of Qceanography
and Fisheries, Split, Croatia), Sérgio Macedo Gomes de
Mattos (Recursos Naturais Renovaveis, Engenho do
Meio, Brasil), Rowan Byrne (private researcher, treland).

The main task of this group is the formation of & web
of information exchange between specialized research-
ers working in different parts of the Mediterranean. This
will, in time, permit filling in the several gaps in our
knowledge of the biology of our sharks. Specific re-
search programs that will be pursued by the entire group
or by parts of it, depending on specific cases, will be
moreover planned on some of the most interesting study
arguments or the most immediate problems that need to
be solved for the conservation of this endangered spe-
cies.
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OCENE
RECENSIONI
REVIEWS

Bressi Nicola, Calla Andrea, Costantini Marco, Gdorico
Roberto, Oriolo Giuseppe, Poldini Livie, Utmar Paolo,
Verginella Laura & Vidali Marisa: DA PUNTA SOTTILE

ALLA FOCE DEL TAGLAMENTO. GLI AMBIENTI
MARINI E COSTIERI DEL FRIULIZVENEZIA GIULIA,
Tipografia Villaggio del Fanciutto, Trieste, 1999, 144 pp.

Se le guide agli uccelli, agh alberi ad ai pitt comuni
organismi marini sono ormai abbastanza diffuse, per gl
ecosistemni (sopraftutto marini) ancora oggi non c'e
molio materiale fra cui poter scegliere. Negh uliimi
decenni sono perd via via pil numerose le persone
incuriosite dagli ambienti costiero e marino, come &
vero che cresce velocemente i} numero det sommoz-
zatori che st avventurano sotto lo specchio dell’acqua di
mare, asselafi di conoscenza. Feco perché un teslo

come "Da Punta Sottite alla Foce del Tagliamento. Gli
ambienti marini e castieri del Frivli-Venezia Giulia®
viene a riempire una lacuna profonda fra le apere
presenti sugli scaffali delle librerie italiane (ma non
solo}. i libro infatti, scritto da uno staff di ricercatori,
espertt specializzati ciascuno in un determinato settore
zoologico o botanico, si pone come scopo quello di
aumentare la conoscenza degli ecosistemi marini e
costieri di questa regione ed in particolare del Golfo di
Trieste & di contribuire cost alla foro conservazione. Un
mantuale di formato tascabile, di facile utilizzazione sia
per i naturalisti nelle loro escursiont che per chi desideri
conoscere pid dettagliatamente tali ambienti,

Da una prima sommaria descrizione della regione
costiera, ghi autori ¢i portang a conoscere dettaglia-
tamente ie comunitd marine. in questo primo capitoio
troviamo Fambiente pelagico, i fondali del golfo
{sabbiosi, fangosi, solidi e le praterie di fanerogame)
nonché e mitilicoliure, Fotografie e disegni accurati
permetiono un immediato riconoschmento di ambienti e
specie caratteristiche, sia animall che vegetali, anche ai
non esperti. Ampio spazio viene dedicato pure ai
contributi degli ornitologi.
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Muovendoci dal mare verso l'entroterra, il secondo
capitolo viene dedicato alle comunita della costa roc-
ciosa. i paesaggio delia costiera triestina si presenta al
lettore suddiviso in relazione alla geologia: litorali roc-
ciosi, zona di marea & substrato yoccioso, rupi calcaree,
lecceta, costa flyschoide. Nostevole # contributo bota-
nico in questo capitolo, dove con particolare attenzione
viene presentato Pambiente carsico, che imprime "'im-
pronta caratterizzante la costiera triestina“ {p. 64).

L'ultimo capitolo ricopre la tematica delle comunita
delia costa bassa: spiagge, dune, ambienti retrodunali,
praterie sammerse, piane di marea, barene e comunita
alofite, canneti, boschetti a salici e pioppi. Nella de-
scrizione di questi paesaggi gli autori hanno tenuto conto
degli elementi ecologici {tipe di sedimento, salinita del-
Pacqua) che pit condizionano le varie comunita.

Al termine del volume troviamo anche P'utilissimo
glossario, completo di tutta la terminologia scientifica
usata nel testa.

i libro offre dunque stimoli auovi sia a chi non ba
voglia di immergersi oltre le ginocchia e preferisce av-

venturarsi nella zona costiera, che a colui che desidera
non solo congscere gl organismi marini ma pure
comprendere meglio le relazioni intercorrenti tra le
diverse comunita e {'ambiente chimico-fisico.

i} volume & uno dei frutti del progetto multimediale
di divulzazione e di ricerca per la conservazione del
terrriforio regionale, chiamato "Marea". i programma,
progetiato e realizzato dalla Riserva Naturale Marina di
Miramare - WWF ltalia, in collaborazione con una serie
di esperti dell'Universitd degli Studi di Trieste (Diparti-
mento di Biologia) e del Musco di Storfa Naturale di
Trieste, & stato finanziato dalla Regione Autonoma
Friuli-Venezia Giulia - Azienda dei Parchi e defle
Foreste regionali. Questa & dunque la prima pub-
blicazione di una collana che in future dovrebbe
comprendere altri testi naturalistici sul mare e le coste
del Frivli-Venezia Giulia, e noi glielo (ossia ce [0)
auguriamo, vista la quatita del primeo volume.

Martina Orfando

Q



ANNALES - Ser. hist. nat. » 10 - 2000 - 2 (21)

KAZALO K SLIKAM NA OVITKU

SLIKA NA NASLOVNICE: Zaradi pestre obarvanosti in nenavadnih oblik so goli polzi priljubljen fotografski objekt
podvodnih fotografov. Na posnetku fe vrsta Cratena peregrina tfoto: T. Turk).

Slika 1: Letalski posnetek opuicenega dela solin ob kanalu Curto v Krajinskern parku Secoveljske soline {foto: D.
Podgornik).

Slika 2: Goli pole Thuridilla hopei je pogosta vrsta v infralitoralnem pasu slovenskega obalnega morja foto: T,
Makovec).

Slika 3: Grint (Senecio inaequidens) je absolutni prislek, ki se v Trstu pojavlja sele nekaj tet. Prek pristanisca je -
posredno ali neposredno - prisel iz juzne Afrike (foto: M. Kaligaric).

Slika 4: Danasnja podoba mnogih solinskih kanalov - zarasceni nasipi in lupine nekdanjih solinarskih his {fota: D.
Podgornik).

Slika 5: Kadar Pozejdon, Helios in Eol zdruzijo svaje madi, nam podarijo sal (foto: D. Podgomik).
Slika 6: Hrast graden je eno najholj prepoznavnih dreves v slovenskih pokrajinah (foto: M. Kaligari¢).

Stika 7: Eden najbolj markantnih pasov obretne vegetacije je prav gotovo vrbovie, ki ga gradi bela vrba (Salix alba)
(foto: M. Kaligari¢}).

Slika 8: Nekaj vrst zna¢ilnih halofitov oblikuje pestrost habitatnih tipov v solinskern bazenu v Secoveljskih solinah
(fota: D). Padgornik).

INDEX TO PICTURES ON THE COVER

FRONT COVER: Due 1o their diverse colours and unusual forms, nudibranchiates are very popuiar with underwater
photographers. Here we see the species Cratena peregrina (photo: T. Turk).

Fig. 1: Air shot of the abandoned part of the pans along the Curto Channel in Secovlje salt-pans Landscape Park
(photo: D. Podgornik).

Fig. 2: Nudibranchiate Thuridilfa hopei is @ comnon species in the infratittoral of the Slovene coastal waters (photo:
T. Makovec).

Fig. 3: Groundsel (Senecio inaequidens) is an absolute newcomer accurring in Trieste for no more than few years,
Through the harbour - directly o indirectly - it came from South Africa (photo: M. Katigaric).

Fig. 4: The present-day picture of many sall-pan channels - the overgrown embankments and carcasses of the former
salt-pan houses {photo: D. Podgornik).

Fig. 5: When Paoseidon, Helios and Aeolus combine their strength, they give us sait (photo: D. Podgornik).
Fig. 6: Durmast oak is one of the hest recognisable trees in Slovenia {photo: M. Kaligari¢).
Fig. 7: The most prominent riverine vegetation is certainly the belt of white willows (Salix alba} (photo: M. Kaligaric),

Fig. 8: Some of the characteristic halophyte species contribute towards the diversity of habitat types in one of the
basins of the Secovlje salt-pans (photo: D, Podgornik).
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NAVODILA AVTORIEM

1. ANNALES: Anali za istrske in mediteranske studije
~ Annali di Studi istriani e mediterranei - Annals for
Istran and Mediterranean Siudies (do 5. Stevitke: Anali
Koprskega primorfa in bliZnjih pokrajin ~ Annali de!
Litorale capodisiriano e delle regioni vicine - Annals of
the Koper Littoral and Neighbouring Regions) je znan-
stvena in strokovna interdisciplinarna revija humani-
stienih, druzbeslovnih in naraveslovnih vsebin v pod-
naslovu opredeljenega geografskega obmocja.

2. Sprejemamo prispevke v slovenskern, italijan-
skem, hrvagkem in angleskem jeziku. Urednistvo ima
pravico prispevke jezikovno lektorirati.

3. Prispevki naj obsegajo najved 24 enostransko tip-
kanib strani s po 30 vrsticami. Na levi pustite 3 do 4 cm
girok rob. ZazZeljeno je tudi (originatno) stikovno gra-
divo, ée posebno pa oddaja prispevka na racunalniski
disketi v programih za PC (osebne) racunalnike.

4. Maslovna stran tipkopisa naj vsebuje naslov in
podnastov prispevka, ime in priimek avtorja, avtorjeve
nazive in akademske naslove, ime in naslov indtitucije,
kjer je zaposlen, az. domadi naslov vkiju¢no s postno
Ztevilko in morebitnim naslovom elektronske podte.

Urednistvo razvisa prispevke v naslednje kate-
gorije:

lzvirni znanstvens clanki vsebujejo izvirne rezubiate
lastnih raziskav, ki Ze niso bili objavijeni. Dela poslje
urednidtvo v recenzifo. Avior se obvezuje, da prispevka
ne bo objavil drugje.

Pregledni clanki imajo znacaj izvirnih del. To so
natanéni in keiti¢nt pregledi literature iz posameznih za-
atmivih strokovnil podroci),

Predhodno sporodilo in Cradiva imajo ravne tako
znataj izvirnih det.

Strokovni ¢lanki prikazujejo rezultate strokovnih
raziskav. Tudi te prispevke urednistvo poslie v recenzijo
in avlor se abveZe, da prispevka ne bo objavil drugje.

Parocifa vsebujejo krajée znanstvene informacije o
zakbjucenih raziskovanjih ali kratek opis strokovnih in
znanstvenily knjig ali srecanj. Talki prispevki ne smejo
presegati 5 strani.

Miadinske raziskovalne naloge morajo biti urejene
kat strokovna dela.

Komentarji so namenjeni aktualnostim s strokovnega
podrocja. Ne smejo presegati 2 strani.

Obvestila so namenjena drustvenemu Zivijenju, Ob-
segafo 1 stran.

5. Prispevek mora vsebovati povzetek in izvlecek,
tzvlecek je krajsi (cca. 10 vrstic) od povzetka {cca. 3Q
vrstic) in v nasprotju s povzetkom wdi ne vsebuje ko-
mentarjev in priporodil.
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V izvlecku na kratko opisemo namen, metode defa in
rezultate. Navedemo, cemu smo delo opravili ali na-
pisali dokument. Na ze objavijeno gradivo se sklicujiemo
le, ¢e je 1o glaval motiv dela. Na kratko opisemo melode
in tehnike defa - kolikor je potrebno za razumevanije.
Nove tehnike opisemo le, kjer se razlikujejo od ze
znanih. Ce v delu ne opisujemo eksperimentainega ali
prakticnega dela, opisemo vire informacij. Rezultate in
zakljucke lahko zdruZzimo, Kar se da informativno na-
vedema le, kaj smo ugotovili oziroma odkrili.

Povzelek zacnemo s stavkom, ki vsebuje glavne spo-
rocilo dela. Stavki naj bodo popolni in ne predolgi.
Fiserno v tretji osebl, le izjermoma uporabimo glagole v
neosebni obliki. Uporabljamo pravilni strokovni jezik in
se izogibamo slabie znanim kraticam. Ohraniti moramo
osnovne informacijo in poudarke iz glavnega besedila.
V povzetku ne sme biti nicesar, cesar glavno besedilo
ne vsebuje. :

6. Aviorji so dolzni definirati in pripisati ustrezne
khjuéne besede tpod izvieckom) ¢lanka. Zazeljeni so
tudi angfeski (ali slovenski) prevodi kljucnih besed,
podnapisov k stikovhemu in tabelarnemu gradive. Pri-
porodamo se $e za angleski {ali slovenski) prevod
povzetka, sicer bo za to paskrbelo urednistvo.

7. V besedilu se po moznosti drzimo naslednjib
poglavii:
1. Uved.
2. Pregled dosedanjih objav,
3. Materiali in metode (Dokazni postopek).
4. Rezultati.
5. Razprava ali diskusija.
6. Zakljucek {Sklepi).
7. Zahvala - ¢e avtor zeli.
& Priloge - Ce je potrebno.
9. Literatura (Viri, Bibliografija).
10, Povzetek (Summary).
11, fzvlecek.
12. Klju¢ne besede {neobvezno).

8. Locimo vsebiaske in hibliografske opombe. Vse-
binske epombe besedilo de podrobneje razlagajo ali po-
jasnjujejo, postavimo jih pod ¢reo. Z bibliografsko
opambo pa mislimo na citat - taref sklicevanje na logno
dolo¢ent del hesedila iz neke druge publikacije (nave-
demo tudi toéno stran, kper je citat objavijen) ali na
publikaciio (¢lanek) kot celoto (toéne strani, kjer smo
besediio prevzeli, ne navajamo).

Bibliografsko opombo sestavljajo nasledniji podatki:

Avtor, leto izida in - le ¢e citiramo toéna dolaceni
del besedila - tudi navedba strani.

Celotni bibliografski podatki citiranih in uporabljenih
virov so navedeni v poglavju Literatura (Viri, Biblio-
grafija).
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Primer citata med besedilom:

{Grafenauer, 1993, 11).

Primer navajanja vira kot celote, brez ciliranja:
{Grafenauer, 1993}

Popolni podatki o tem viru v poglavju Literatura pa
se glasijo:

Grafenauer, B. (1993} Miti o “Istri" In resnica istr
skega polotoka. Vi Acta Histriae L. Koper, Zgodovinsko
drugtve za juzno Primorsko, 9-52.

Ce citiramo vec del istega aviorja iz istega leta, po-
leg priimka in kratice imena napitemo $e rke po abe-
cednem vrstnem redu, tako da se virt med sehoj
raziikujejo. Primer:

(Crafenauer, 1993a); (Grafenauver, 1993b).

Bibliografska opomba je lahko tudi del vsebinske
opombe in jo zapisujemo na enak nacin.

Posamezna dela ali navedbe virov v isti opombi
locimo s podpicjem. Primer:

{Gombac, 1996; Grafenauer, 1993h).

9. Pri citiranju arhivskih virov navedemo najprej ar-
hiv, nato ime fonda ali zbirke in signature. V ¢lanku
navajamo kratico arhivskega vira v oklepaju med bese-
dilom. Kratico pa razlozimo v poglaviu o virih na koncu
prispevka.

Primer navajanja arhivekega vira v oklepaju med
besedilom: (PAK. RAG, 1}

Primer navajanja arhivskega vira v poglaviju o virih:
PAK. RAG - Pokrajinski arhiv Koper, Rodbinski arhiv
Gravisi, a. e. {(arhivska enota) 1.

Podobno poskusama ravnati pri uporabi ¢asopisnih
viTov.

10. Poglavie o literaturi in virih je obvezno. Biblio-
grafske podatke navajamo takole:

- Opis zakljucene publikacije kot celote - knjige:

Avtor (leto izida): Naslov. Zbirka. Kraj, Zalozba.
Npr.:

Verginela, M., Volk, A,, Colja, K. (1995}): Ljudje v
voini. Druga svetovna vojna v Trstu in na Primorsikem.
Knjiznica Annales 9. Koper, Zgodovinsko drustve za
wzno Primorsko.

V zgornjem primery, kjer je avtorjev ved kot dva, je
korekien tudi citat:
(Verginella et al., 1995)

Ce navajamo doloceni det iz zakljutene publikacije,
zgornjemu opisu dodamo $e Stevitke strani, od koder
smo navedbo prevzeli,

2

- Opis prispevka v zakljuceni publikaciji - npr. pri-
spevka v zhorniku:

Avtor (leto izida): Naslov prispevka. Vi Avtor knjige:
Naslov knjige. lzdaja. Kraj, Zalozba, strant od-do. Pri-
mer:

Verginelta, M. (1995): Porazeni zmagovalai. Sloven-
ska pricevanja o osvobadilnem gibanju na Trzaskem. V:
Verginella, M. et al.: Ljudje v vojni. Druga svetovna
vojna v Trstu in na Primorskem. Knjiznica Annales 9.
Koper, Zgodovinsko drugtvo za juZno Primorsko, 13-51.

- Qpis clanka v reviji:
Avtor (leto izida): Naslov ¢lanka. Naslov revije, te-
vitka. Kraj, Zalozba, strani od-do. Primer:

Gombac, B. (1996): Osvoboditey Trsta maja 1945,
Annales 8/96. Koper, Zgodovinske drustvo za juZno Pri-
morsko - Znanstveno-raziskovalne srediiée Republike
Slovenije Koper, 141-150.

Clanki so razvréceni po abecednem redu priimkov
avtorjev ter po letu izdaje, v primeru da gre za vec
citalov istega-istih avtorjev.

11. Tiskarsld znaki za poudarke naj bado:

podcrtane za pelkrepko,

valovita poedertano za lezece.

Racunalniski zapis naj vkijutuje ustrezne oznake za
kold in italics.

12. Kratice v besedilu moraro razresiti v oklepaju,
ko se prvic pojavijo. Clanku lahko dodamo widi seznam
uporabijenih kratic.

13. Pri ocenah publikacij nravedemo v naslovu pri-
spevka avtorja publikacije, naslov, kraj, zalozbo, leto
izida in Stevilo strani {oziroma ustrezen opis iz tocke
103,

14. Prvi odtis prispevkov urednistvo poslie avtorjern
v korekturo. Avtorji so dolzni popravijeno gradivo veniti
v treh (3} dnech. Besedilo popravijamo s korekturnimi
zaamenii, i jth najdemo na koncu Slovenskega pra-
vapisa {1962}, Ljubljana, ali v: Slovenski pravopis 1.
Praviia (1990). Ljubljana, SAZU-DZS, 13-14.

Sirjenje obsega besedila ob korelturah ni dovoljeno.
Druge korekture opravi urednistvo.
15. Urednidivo prosi avtorje, naj navodila vedno

upoitevajo. Ob vseh nejasnostih je urednistvo na voljo
za vsa pojasnila.

UREDNISTVO
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INSTRUCTIONS TO AUTHORS

1. ANNALES: Annals for Istran and Mediterranean
Studies - Anali za istrske in mediteranske studije {up to
No. 5: Annals of the Koper Littoral and Neighbouring
Regions - Anali Koprskega primorja in hliznfih pokrajin)
is a scientific and research interdisciplinary review cove-
ring the humanities, sociclogy and natural science in the
area as stated in the review’s subtitle.

2. Aricles (papers) written in Slovene, ltalian, Cro-
atian and English languages will be accepted. The Edito-
rial Board reserves the sight to have them linguistically
revised and cosrected,

3. Atticles should he writters on max. 24 pages with
double spacing and on one side of the sheet only. On the
laft side of each page, a 3-4 cm wide margin is to he left,
Original photographs, drawings and tables are wel-
comed, as well as diskettes containing the texts, together
with reference to the programme used.

4. Title page of typescript is 1o include titde and subti-
tle of the article (papen), author's name, any (academic)
titles and name of institution by which employed or per-
sonal address with eventual E-maif address.

Articles are arranged in the following eight categories:

Original  scientific  papers cootaining not  yet
published results of the authot'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.

Review articles beaving the character of origical
works. These are critical and detailed reviews of litera-
ture from various interesting fields of research.

Prefiminary  communication and Materials also
bearing the character of original works.

Professional  papers presenting  results  obtained
through research. They tao will be reviewed, and authors
oblige themselves not to publish them elsewhere.

Reports include short scientific information on inte-
gral research work or a short description of scientific or
speciatist books or meetings of experts. Such articles are
not to exceed i pages.

Youth research compositions ate 1o be presented in
the same was as research works,

Explanatory caomments 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,

Ahstract is the shorter of the two (with up to 1€ lines)
and does not include, in contrast to summary (with up to
30 Hines), explanatory comments and recommendations.

Abstract is to contain a short description of the pur-
pose and methods of the work and its results. Author
should also state why the work has been carried out and
why a document has been written about it. References 1o
the already published material are made only if this is the
main purpose of the work. Methods: if necessary, work
methods and techniques are to be briefly described {new
techniques are to be stated only if differing from the al-
ready known ones). If no experimental or practical work
is described, saurces of information are to be given. Re-
sults and conclusions may be incorporated. Findings are
to be presented as briefly as passible.

At the beginning of summary the essential points of
the carried out work are to be presenled. Sentences
should be concise and not 1oo fong. The text is to be
written in the third person; verbs may be used in imper-
sonal form only exceptionally. The nat so well known
abbreviations are to be avoided. Summary is to retain the
basic information from the main part of the text, and
should notl contain anything that does not appear in the
main text itseif.

6. Authors are abliged to defire and state key words
(below abstract) in their arlicles. English {or Slovene)
translation of key words, texts accompanying figures and
tables are welcomed, as well as English (or Slovene)
translation of abstracts; if this is not convenient, the
Board of Editors will provide for it.

7. Texts should include. if at all possible, the follow-
ing chapters:
1. dintroduction
2. Warks published to date
3. Material and methods
4. Results
5. Discussion
6. Conclusions
7. Acknowledgements (if desired by author)
8. Supplements (if necessary}
9. References (Sources, Bibliography)
10, Summary
11, 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 at the bottom of the page (under fine).
Bibliographicai notes, which are to appear in brackets in
the text itself, deal with quotations and refer to a pre-
cisely stipulated part of the text from some other publi-
cation {the page on which quotation appears is o be
therefore stated as well} or to a publication {article) as a
whaole (in this case no page from which the text has been
taken is to be stated},

Bibliographical notes are made up of the following
cetatls:

343



ANNALES - Ser. hist. nat. - 10 - 2000 - 2 (21)

Author, year of its publication, and page (but only if 3
precisely stiptdated 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 pant of the text: (Sommerville, 1995, 11).

Example of source guotation as a whole, with no ci-
tation: (Sommerville, 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-
tudes to Women in Early-Modern Society. London-New
York-Sydney-Auckiand, Amold.

If a number of works by the same author from the
same year are quoted, letters in alphabetical order are (o
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, 1486h).

Bibliographical note can also be a part of the note
referring 1o the contents and is to be written in the same
way, i.e. in brackets within the note referring to the con-
lents.

Separale works or source quotations under the same
note are to be separated with semicolon. Example:
(Sommerville, 1986b; Caunce, 1994).

9. When gquoting archive sources, the archive is to be
stated first, then the name of the fund ar collection and
shelfmark. The abbrevation of archive source is 1o be
stated in brackets in the text of the anticle. The abbreva-
tion is to be explained in the references chapter at the
end of the article. v

Example of citing archive source in brackets in the
text itself: {ASV. CSM, 240).

Example of citing archive sowrce in the reference
chapter: ASV. CSM - Archivie di Stato di Venezia.
Cinque Savi alla Mercanzia, fasc. 240.

Review sources are (o be stated in the same way.

10. The references and sources chapter is compul-
sory. Bibliographical data are to be stated as follaws:

- Description of integral publication:
Author (vear 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 Yok,
Longrnan.

if there are more than two authors, the work can be

also cited as:
{Matthews et al., 1990, 15)

H 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 - e.g. text in a collection of scientific papers:
Author (year of its publication): Title of the paper. la:
Author of the book: Title of the book. Volume - Collec-
tion. Place of publication, published by, pages from - to.
Example:

Maithews, R., Anderson, D., Chen, R. S,, Webb, T.
(1990): Global Climate and the Origins of Agriculture.
fn: Newman, L. F. tecl.;: Hunger in History. Food Short-
age, Poverty, and Deprivation. Oxford-Cambridge,
Blackwelf, 27.55,

- Description of article in cerfain review: Author
{vear of its publication): Title of article. Name of review,
its number. Place of publication, published by, pages
from -to.

Example:

Sluga, G. (1996): ldentity and Revolution: The His-
tory of the "Forty Days" of May 1345, Annales 8/'96. Ko-
per, Zgodovinsko drustvo za juzno Primorsko - Znanst-
veno-raziskavalne sredis¢e Republike Slovenije Koper,
125-140.

if the same authar(s) is (are} cited a number of times,
the anticles are to appear in alphabetical order of the
authars’ surpames and year of publication.

11. Printec's marks for accentuations are to be as fol-
lows:

underlined for semi-bold,

undulatory line for italics.

Coraputer notation is to include suitable marks for
bold and rtafics.

12. Abbreviations in the texts are to be explained in
brackets when appearing for the first ime. A list of used
abbreviations can be added (o the article.

13. When assessing a publication, its author, tille,
place, publishing house, year of publication and page
numbers (or appropriate description from ltern 10} are 1o
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 to
be added during proof-reading. The second {printing)
proafs will be read by the Editorial Board.

15. Authors are kindly requested to consider these
instructions at alt times. In case of any indistinctness,
please do not hesitate 1o contact the review's Editorial
Board.

EDITORIAL BOARD
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