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RUINS OF CARPATHIAN CASTLES AS REFUGES OF LAND SNAILS

RUINY ZAMKOW KARPACKICH JAKO REFUGIA SLIMAKOW LADOWYCH

Stefan Witold ALEXANDROWICZ
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Akademia Gorniczo-Hutnicza, Al. Mickiewicza 30, 30-059 Krakow

Abstract Rich and diverse snail assemblages were tound in the nuns of castles in the Pohish Outer Carpathians They contain 64
species, mcluding several threatened ones. The enriclunent ol habitats with calcium carbonate from dismtegrating walls 1s
particularly favourable for molluscs. Two types of assemblages can be distinguished: one connected with shady places, and the other
with open habitats. The occurrence of Truncatellina cylindrica is noteworthy because this taxon has been noted only occasionally n
this region. Old rums and their immediate surroundings are retuges for many species of land snails. That is why many of them
should be protected not only as historical monuments but also as nature reserves, nature-landscape groups and arcas of ecological
iterest.
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Tres¢. W ruinach zamkow karpackich 1 w ich najbhizszym otoczeniu wystepujg bogate 1 zroznicowane zespoly mig¢czakow Obejmujy
one 64 gatunki sliunakow ladowych, w tym liczne gatunki umane za zagrozone. Wyrézmiono dwa typy zespolow migczakow, z ktorych
jeden jest zwigzany z sicdhiskanmi zacienionymn, a drugi z otwartymi. Zwraca uwage bardzo licame wystgpowanie 7runcatellina
cylindrica, gatunku notowanego dotychczas w Beskidach 1 na Pogorsau Karpat jedyme sporadycznic. Ruiny dawnych budowl
fortyfikacy)nych wraz z otoczeniem sa naturalnymi refugiami dla zespolow $limakow ladowych a zarazem prezentuja znaczne walory
krajobrazowe, geologiczne 1 mne. Zaslugujy one na ochrong nie tylko jako zabytki historn 1 kultury materialnej ale rowniez jako
obiekty przyrodnicze, takie jak rezerwaty przyrody, uzytki ekologiczne 1 zespoly przyrodniczo-krajobrazowe.

INTRODUCTION In mountains such as the Outer Carpathians. formed of

flysch (sandstone alternating with conglomerate. muds-

Many castles. towers, castellatcd manors and monasteries
were built in the Polish Carpathians close to thc southcrn
border of the country during thc Middle Ages or some-
what later. In the coursc of timc nearly all of thcm fell
into disrepair, were abandoned. burned and destroycd,
beccoming ruins or even vanishing almost without a tracc.
Relics of such buildings are situated along the main river
valleys on hills or mountain ranges in the Carpathian
Foothills and in the Beskidy Mountains. Most of them
have been overgrown with forests and bushes but some
rise from open areas or in towns. Only a few castles and
palaccs are still used and in good repair.

tone and shale), brown soil and other types of acid soils
poor in calcium carbonate usually occur, whereas around
the remains of ancient abandoned buildings the substra-
tum is locally enriched in lime. It comes mainly from
disintegrated walls containing a considcrable content of
calcareous mortar cementing the stoncs and bricks. Such
places are particularly favourable for some petrophilous
and calciphilous species of plants and animals. In regions
devoid of limestonc. marl and dolomite. molluscan
assemblages living inside the ruins arc much more rich
than the assemblages living in the whole surrounding
area. Some cndangercd, vulncrable or threatened species
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of snails occur mainly or even exclusively in specific
habitats among disintcgrated walls, while some other
species have particularly rich and strong populations in
such placcs. That is why the ruins of old castles and
fortifications should be conscrved not only as historical
monuments but also as habitats promoting the develop-
ment of certain plant and animal groups. particularly
land snails. Specific habitats like these small refuges can
play an important role in regional protection of selected
specics and populations. The values of inanimate nature
are additional reasons to conserve some localities descri-
bed below.

Snails inhabiting castle ruins have already becn descri-
bed from scveral localities, mainly in South Germany
(Zeissler 1968, 1975, 1980: Miinzig 1977, Matzke 198S;
Haldemann 1990). In Poland. molluscan fauna have been
rccorded from such locatities in the Sudety Mountains
and from the Cracow—Czg¢stochowa Upland (Wiktor 1959;
Berger 1961: Urbanski 1973: Pokryszko 1984), but only
the fauna of the Wawel Castle in Cracow has bcen
described in detail (S. W. Alexandrowicz 1988).

MATERIAL AND METHODS

Thirty-onc ruins were considered on the basis of catalo-
gucs of castles and ancient fortifications known in the
Polish Carpathians (Bogdanowski 1966: Leinczyk 1983,

Marszatek 1993). Twenty of them were sclected for
malacological investigations. The remaining ones have
been completely destroyed and their sites recultivated.
ploughed. or covered with new buildings. or else they
have becn rcconstructed and are now in use (Fig. ).

The material was collected in 1992-1994 using
standard methods (sampling of litter and soil supple-
mented with manual collecting of shells) described by
Dzieczkowski (1977) and S. W. Alexandrowicz (1990).
It comprises over 130 samples. In each of them all the
specimens were identified and counted. The numbers of
shells calculated versus the numbers of samples arc
presented as symbols on a logarithmic scale. Quantitative
methods such as taxonomic analysis according to
the Steinhaus formulas dg and dsa. the molluscan spectra
MSI introduced by LoZek (1964), constancy-domination
analysis. diversity indices and a few others described by
the author (S. W. Alexandrowicz 1987) were uscd for
interpretation of data. Particular taxa are listed in the
order defincd as thc Q-index (geometric mcan of
constancy and domination). The same index was uscd to
identify the spccies most tvpical of the main snail
communities.

The endangerment of particular species living in ruins
is assumed according to the catalogue of land snails of
Poland (Riedel 1988) and the Red List of Threatencd
Animals in Poland (ed. Glowacinski 1992a) with regard
1o the data from Slovakia (Steffck 1990).
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Fig. 1. Location ol runs n the Polish Outer Carpathians: A — northemn border of Carpathians, 13 — limits of mam regions ol
Carpathians, Pk — Carpathian Foothills, Bk — Beskidy Mountains, 3d — Bieszczady Mountains, Ke — Central Carpathians, C - ruins
ol castles described m the text (1-20 — numbers of particular localities), [D — other ruins

Ryc. 1

okalizacja ruin zamkéw w Polskich Karpatach Zewngtranych: A - poélnocny brzeg Karpat, B - granice regionow

fizjograticznych, Pk — Pogorze Karpat, Bk - Beskidy, Bd — Bieszczady, Kc — Karpaty Centralne, C — nuny zamkow opisane w tekscie
(1-20 — numery stanowisk), D — pozostate nuny
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DESCRIPTION OF LOCALITIES

The location of the ruins presented below was shown in
three ways: with coordinates according to both the UTM-
-svstem and the system proposcd in the Polish Red Data
Book of Animals (ed. Glowacinski 1992b), as well as
dircctly on the map (Fig. 1). Historical data are given
after Marszalck (1993).

I Cieszyn (CA21. P10-g, Fig. 1-1. Tab 1-CS)

The castle in Cieszyn is situated 1n the north-western part
of the town on a small hill rising above the Olza River
Valley. The romanesquc rotunda dating from the 1" or
12" centuries. as well as a tower and fragments of walls
built at the end of the 13" century, are relics of a large
castle destroved several times and pulled down at the
beginning of the last century. The whole arca of the
Castle Hill is recently arranged and uscd as a park with
cultivated lawns and clumps of trees and bushes. A poor
molluscan assemblage has been found at the foot of the
old walls among grasses with an admixture of herbs
(Urtica sp.. Taraxacium sp.. Chelidonium majus and
Potentilla sp.). It comprises 12 species rcpresented by
fairly numerous specimens. Snails typical of open habi-
tats and mcsophilous taxa are the main components of
this assemblage.

2 Kobiernice (CA72. Pl1-h. Fig. 1-2. Tab. 1-KB)

The ruins of the small Wolek Castle are situated at the
top of Walisko Hill on the left sidc of the Sola River
Valley. close (o its outlet from the Beskid Maly Range.
Small fragments of walls as well as foundations of two
buildings and a tower. built mainly of the Lgota Sands-
tone. arc sole rcmains of this fortification. The castle was
butlt in the 14" century and destroyed about 100 ycars
later. The lull is covered with a becch forest with an
adnuxturc of firs and spruces. while the ruins arc overg-
rown with clumps of trces and bushces (Fagus sylvatica,
Sambucus sp) and herbs (Urtica sp.. Chelidonium
majus). A lot of snails from more than 20 taxa occur in
this sitc Snails hiving in shady and partly shady habitats
arc accompanied by a few open-country specics.

3. Slemicn (CA80, PLI-k. Fig. 1-3, Tab 1-SL)

Bascments and foundations arc sole remains of a castle in
the bgkawka River Valley at Slemien. The castle was
built in the carly 17" century and  rebuilt as a residgnce
about 100 years later. In the last century it became ruins.
pulling down stcp by step. The rclics of these ruins.
situated on a flat river terrace, are surrounded by clumps
of trees (Fraxinus excelsior. Acer sp., Quercus sp.. Tilia
sp. and Populus sp.) and bushes. The habitat is shady or
partly shady. and hunud A poor molluscan asscmblage.
composed of 7 taxa. occurs in this locality. The species
connected with wet habitats were found only around the
ruins of the castle. They form a specific asscmblage.

4. Barwald (DA0O2, P12-d. Fig. 1-4, Tab. 1-BW)

Foundations of the walls of a small fortification are found
at the top of Zarck Range (former.Wlodkow;l Gora Hill)
Tlus castle was built in the 14" century and existed
a little longer than 100 years. It was damaged and became
ruins at the cnd of the 15 century. Scarcc remains of this
building arc completely overgrown with bushes (Sambu-
cus sp., Sorbus aucuparia, Ribes sp., Corvius avellana).
They arc surrounded by a light forest with beeches.
maples and firs. Molluscan fauna compriscs morc then 20
taxa. Among them there are abundantly occurring species
of open habitats. as well as mesophilous and shadc-loving
snails. An interesting taxon — Acicula parcelineata — has
been found only in this locality.

5. Lanckorona (DAO2, P12-c. Fig. |-5. Tab. 1-LK)

The castle crowning Gora Lanckorotiska Hill was a big
fortification dominating the Wieliczka Foothills. It was
built in the 14" century, enlarged in the g century. and
finally damaged in the last century. Only small fragments
of walls and a tower have remaincd. They arc surroundcd
(and partly overgrown) with a mixed lorest (/«agus
svivatica, Abies alba. Picea abies. Acer sp) and clumps
of bushes (Corylus avellana, Sambucus sp., Ribes sp.).
A rich snail community inhabits the site. It compriscs
more then 25 taxa. The strong population of Lacimaria
plicata is characteristic of this assemblage. Open country
snails arc important components of the described fauna.

6. Myslenice (DA21, P12-1, Fig. 1-6, Tab. [-MC)

Relics of a small ancicnt fortification have remaincd on
the western slope of Mount Uklejna in Myslenice-Zarabic
i the Zamczysko nad Rabg nature reserve (cd. Z. Ale-
xandrowicz 1989). It was a walch-castle rising above the
Raba River Valley upstream of a large castle in Dobczyce.
The fortification was built in the 13" century and destro-
ved about 200 years later. Fragments of the overturned
tower are visible among a mixed forest composed of
Abies alba. lvagus svivatica and Picea abies. with an
admixture of Carpinus betulus and Quercus sp Two plant
communities:  Asplenietum  trichomano-rutac-murariac
and Asplenio viridis-cystopteridetum have developed in
this placc (Jedrzejko. Stebel 1994). Molluscan fauna is
rich and contains 23 specics.

7. Dobezyce (DA32. P13-d. Fig 1-7. Tab. 1-DB)

Remains of a large castle tower a rocky hill bounding the
right bank of the Raba River Valley, just above a dam and
a vast dam reservoir. The oldest part of (he castle dates
back to the 13", or 14" century. Later on. the fortification
was cnlarged and damaged a few times. Finally. it became
ruins and was partly pulled down the last century Thesc
ruins have recently been reconstructed and designated as
a lustorical monument. Grassland with small clumps of
trecs aund bushes (Sambucus sp., Corylus avellana)
devclop among walls and fragments of old buildings.
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Molluscan fauna is poor (17 taxa). It is composed mainly
of open-country specics. Shadow-loving and mcsophilous
snails are connected mainly with bushes and fragments of
walls.

8. Muszyna (DVY6. R14-1, Fig. 1-8, Tab. I-MN)

A castle in Muszyna was built at the beginning of the B
century as a lortification protecting the southern frontier
of the country. It is situated in the southern part of Baszta
Hill dominating the Poprad River Valley The castlc was
partly damaged in the latc 15 B century but after
reconstruction it filled its role for the consecutive 200
vcars. Finally. at the end of the 1L century. it became
ruins. Somc [fragments of buildings and a tower have
rcmained on the ndge crest of the hill. Among the ruins
therc  grow bushes (Corylus avellana, Ribes  sp.,
Sambucns sp)) and herbs (Urtica sp.. Chelidonim
majus). They arc surrounded by a mixed forest with
beeehes. larches, pines and firs. There is a rich and
diverse molluscan fauna containing morc then 40 (axa in
this locality. connected with microhabitats among the
ruins, particularly favourable for molluscs.

9. Rytro (DV78, R14-h. Fig. 1-9, Tab. 1-RT)

Fragments of a round tower and walls crowning the hill
at the right sidc of the Poprad River Valley are rcmains of
a walch-castle in Rytro. It was built i the lirg century as
a fortification dominating the valley which was then an
important  route  through the Carpathians. lmkmé,
Hungary and Poland. Thc castle was enldrg,cd n the 15
century. Destroyed in the middle of the T century, 1
became ruins A mixed forest with /<agus svivatica, .4bicx
alba, Pinus svivestris and Larix sp. surrounds rcmains of
old buildings. A rich molluscan assemblage composcd of
nearly 40 spccies occurs in this locality. Besidc the
numcrous shells of open-country taxa. snails connected
with shady and partly shady habitats arc important
componcnts of this fauna

10. Nowy Sacz (DV79. R14-b, Fig. 1-10. Tab. 1-NS)

Ruins of a castle dating from the 14% century are situated
on a high terrace at the confluence of the Dunajcc River
and Kamicnica Nawojowska River in the northern part of
the old city of Nowy Sacz. The buildings and walls of this
castle were partly damaged in the last century. then
reconstructed and finally blown up during the sccond
world war. Clumps of bushes (Sambucus sp.. Sorbus
aucuparia, Corvius avellana). grasses and herbs (Urtica
sp.. Taraxacum sp., Chelidonium majus) grow among the
ruins and in the surrounding area. A poor molluscan
asscmblage composed of 12 taxa occurs in this place.

I1. Roznow (DA71. P14-h. Fig. 1-11. Tab. I-RN)

Walls of a small castle arc found on Zamczysko Hill
forming the neck of an incised meander of the Dunajec
River closc to a dam reservoir. The fortification was built
in the 14" century. It was abandoncd 100 years later.

becoming ruins. The place is now overgrown with clumps
of bushes (Sambucus sp., Sorbus aucuparia), herbs, and
partly with a light forest (Pinus silvestris. Acer sp., Fagus
sylvatica). Both open-country snails and species
connected with partly shady habitats (18 spccics) occur in
this locality.

12. Wytrzyszezka (DA71, Pl4-g, Fig. 1-12. Tab. 1-WT)

The remains of the Tropsztyn castle crown the lop of
a rocky hill surrounded by a dam reservoir in the Dunajec
River Vallcy The fortification was raiscd in the later part
of the 14" century and destroyed at the beginning of the
17" century. Fragments of walls and a tower have
remaincd until now. They arc overgrown with a beech
forcst and partly with ivy (Fledera helix). A snail
asscmblage containing 17 taxa lives in this place.

13. Czchow (DA71, Pl4-g, Fig. 1-13. Tab. 1-CZ)

Ruins of a tall round tower and foundations of walls arc
relics of a watch-castle crowning a hill on the left side of
the Dunajec River Valley |n Czchow. The castle was built
at the beginning of the iy century as a lortification and
a custom at the trans-carpathian trade routc. It was
abandoned about 300 ycars later and fell into disrepair.
Grassland and clumps of trees and bushes (linus
svivestris. Acer sp.. Robinia pseudacacia, Sambus sp.,
Sorbus aucuparia) surrounding the tower form a mosaic
ol open and partly shady habitats with the soil enriched in
decomposed calcarcous mortar. Molluscan fauna cmbra-
ces 20 species including xcrophile and opcn-country
snails.

14. Meclsztyn (DA72. Pl4-e. Fig. 1-14. Tab. 1-ML)

Ruins of a rclatively large castle arc situated on the
castern tip of the ridge crest of a rocky il raising about
40 melers above the Dunajec River Valley in Mclsztyn.
The castle was built in the middle of the 14" century and
cnlarged a few times within the next two centuries. In (he
late part of the 18" century it was burned. damaged and
abandoned. falling into disrepair. Fragments ol walls and
a 25 m tower have remained until now. The hill s
overgrown with a loosc mixed forest with  Pinus

svivestris, Quercus sp., Acer sp., Carpinus betulus and

I'raxinus excelsior, while clumps of bushes (Sambucuy
sp.. Corvius avellana. Sorbus aucuparia) and herbs grow
among the remains of old buildings on the soil with a
considerable content of calcarcous mortar A rich snail
asscmblage composcd of 22 species inhabits the ruins.

15. Tarnéw (EAO3, Pl4-c, Fig. 1-15, Tab. I-TR)

A large castle was founded on St. Martin’s Hill about
2 km to the south of the town center of Tarnéw: It datcs
from the carly 14" century and it was modernized 200
years later. At the end of the 17" century the castlc was
partly abandoned, falling gradually into disrepair.
Fragments of walls surrounding the ancient fortification.
as well as remains of two towers and buildings arc found
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on the northern slope of the hill. The ruins are overgrown
with clumps of bushes (Sambucus sp.. Corvius avellana).
grasses and herbs ( Urtica sp.. Chelidonium majus).
A poor molluscan assemblage (12 taxa) dominated by
open-country snails occurs in this locality.

16. Krajowice (EA3L. P15-i. Fig. 1-16. Tab. I-KR)

The ruins of the Golesz castle arc situated at the top of
a hill rising over the Wisloka River Valley. about 6 km
northward of Jaslo. The castle was built at the end of the
L3R century as a watch fortification dominating the trade
route along the valley. It was burned in the 17" century
and became ruins. Remains of walls with a front door and
a lower rise among trecs and bushes (Quercus sp.. Pinus
svlvestris. Acer sp., Corvius avellana. Sorbus aucuparia).
A rich molluscan fauna inhabits this locality. The assem-
blage contains 22 taxa. both shadc-loving and mesophi-
lous snails. Sandstone (ors. walls and corridors connccted
with a large landslide forming a rocky labvrinth surround
the ruins (Z Alexandrowicz. S. W. Alexandrowicz 1988).
The whole of the hill. including the ancicent fortilications,
has been proposed as a nature reserve (Z. Alexandrowicz.
1987a).

17 Odrzykon (EA50. Pl1o-k. Fig. 1-17. Tab. 1-OD)

The ruins of the large Krzemieniec castle crown a rocky
hill with numerous  sandstonc tors in Odrzykon —
Podcgrodzie ncar Krosno. The castle was built in the 14"
century and enlarged in the early part of the 16" cenlury.
It was abandoned at the cnd of the 18" century. falling
gradually into desrepair. It has partly been reconstructed
during the last thirty ycars. Grasses and herbs with
chuups of trees and bushes (Quercus sp . Pinus svivestris.
Sorbus aucuparia. Sambucus sp.. Crategus sp.) grow
around muins and partly inside them. A rich molluscan
asscmblage containing 25 spccies was found in this placc.
The hill crowned with ruins and threc groups of
sandstone tors have been proposcd as a nature reserve
(Z. Alexandrowicz 1987a. b).

I18. Dabrowka Starzenska (EA81. P17-h. Fig. 1-18,
Tab. 1-DS)

Ruins of a castle. prescerved as fragments of walls and a
tower. arc situated on the right bank of the San River
Valley close to Dvnow. The castle. dating from the 16"
century and enlarged a few times until the last century.
was finally burned and destroyed at the end of the second
world war. Fragments of buildings. arc overgrown with
grasscs. herbs (Urtica sp.. Rumex sp., Plantago sp.) and
bushes (Sorbus aucuparia. Sambucus sp.). A poor
molluscan asscmblage composed of 11 specics occurs in
this locality.

19. Monasterzee (EVYS, R17-¢, Fig. [-19, Tab. 1-MN)

The ruins of the Sobien castle crown a hill dominating
the San River Valley. closc (o the railway station at Zaluz.
The fortification was built in the middle of the 14"

century and abandoncd about 300 years later. Fragments
of a tower with a front door. as well as remains of
buildings and walls surrounding the ridge crest arc
remaines of this castle (Dzwonko, Zemanck 19706).
Clumps of trees, bushes and herbs grow among the ruins.
A becch forest with an admixturc of fir and sycamore
overgrowing the hill around the ruins is a nature reserve
(Z. Alexandrowicz ed. 1989). A rich snail assemblage
containing 18 taxa mhabits this locality.

20. Zagorze (EVI8, R17-¢. Ryc. 1-20, Tab. 1-2G)

Ruins of a cloister dating from the 17" century and
destroyed at the end of the second world war are found in
Zaporsze ncar Lesko. They arce surrounded by grassland.
herbs (U/rtica sp., Chelidonium majus) and groups of
bushes (Sorbus aucuparia, Sambucus sp.). A poor mollus-
can fauna (14 specics) dominated by opcn-country snails
was found in this locality.

LIST OF SPECIES

Sixty four species of land snails have been found in ruins
of Carpathian castles (Tab. 1). They are ordercd
according to the Catalogue of the Polish Fauna (Ricdel
1988).

Acicula parcelineata (Clessin), Acicula polita (Hart-
mann). Carychium tridentatum (Risso), Succinca putris
(Linnacus). Cochlicopa lubrica (O. F. Miiller). Cochli-
copa lubricella (Porro). Columella e¢dentula (Drapar-
naud). 7runcatellina evlindrica (Férussac). lertigo pusil-
la O. F. Miiller, Vertigo pygmaea (Draparnaud). Fertigo
alpestris Alder. Orcula  doliolum (Brugwere). Pupilla
muscorum (Linnaeus). ballonia pulchella (O. F Miiller).
lallonia costata (O. F. Miller). Acanthinula aculeata
(O. F. Miiller). £na montana (Draparnaud). Ena obscura
(O. F. Miiller). Punctum pvgmacun (Draparnaud), Discus
rotundatus (Q. F. Miiller). Discus perspectivis (Megerle
von Miihlfcld). Vitrina pellucida (O. F. Miiller). Lncobre-
sia nivalis (Dumont ¢t Mortillet), Semilimax semilimax
(Férussac). Vitrea diaphana (Studer). Fitrea transsviva-
nica (Clessin), Vitrea crystallina (O. F. Miiller), Finca
contracta (Westerlund), Aegopinella pura (Alder), Acgo-
pinclla minor (Stabile). Acegopinella nitens (Michaud).
Nesovitrea  hammonis (Stdom), Oxvchilus draparnaucdi
(Beck). Oxychilus orientalis (Clessin). Oxvchilus glaber
(Rossmisslcr), Daudebardia rufa (Draparnand), Daude-
hardia hrevipes (Draparnaud). Zonitioides nitidus (O. F
Miiller). Euconulus fulvus (O. F. Miiller). Cecilioides
acicula (O. F. Miiller), Cochlodina laminata (Montagu).
Cochlodina  orthostoma (Menke), Ruthenica  filograna
(Rossmissler). Clausilia dubia Draparnaud. Lacinaria
plicata (Draparnaud). Alinda hiplicata (Montagu), Balea
perversa  (Linnacus),  Bradvbaena  fruticum (O, F.
Miiller), Helicella obvia (Menke), Perforatella bidentata
(Gmelin). Perforatella dibotrvon (M. V. Kimakowicz),
Perforatella incarnata (O F. Miiller). Perforatella vicina
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lable | Malacotauna of the ruins of Carpathian castles. Symbols of localities: CS — Cieszyn, DB - Dobezyce, NS — Nowy Sacz, TR
— Tarnoéw, DS — Dabrowka Starzenska, CZ — Czchow, ML — Melsztyn, BW — Barwald, ML - Myslenice, LK - Lanckorona, MN —
Muszyna, RT — Rytro, KR - Krajowice, RN — Roznow, WT — Wytrzyszczka, SL — Slemieir, number of specimens: I — 1-3, II — 4-9,
I = 10-31, IV = 32-99, V — 100-316 (according to the logarythmic scale)

‘labela | Malakofauna ruin zamkow karpackich. Symbole stanowisk 1 liczebnosci okazow — jak wyze)

No Species CS KB SL BW LK MC DB MN RI' NS RN WT CZ ML TR KR OD DS MT ZG
Lp. Gatunek
1 |Truncatellina cylindrica | 11 - - - 1 IR TIINSNI VSR VES STVl 1] \Y \% 11 =i N | \Y
2 |Valloma pulchella 11 I IR TI S IINI] IR TSIV 1l IR ST STV T T 1 ] S VA= JIESI1]
3 |Vitrina pellucida 1] Il TRl [ 11T S TTIRS 1T IS N IS T T Il 11 —% VA IV = Ol e [RessI11
4 |Vallonia costata Il - - - - - I IR TR - I SEPSTIL . ST T S VST [V
S |Laciniaria plicatu - = DI NY 1€ SIS IS 111 e T 11 - RS I — AR R 1 0]
6 [Punctum pygmacum (S - — I 0] 00 - I =i S I 1V - I I I -
7 |Alinda hiplicata I || E IIWSSITTS 1V = 1 I Sl - - ~ IR 111 1
8 |Aegopinclla pura - IN S I ISl - I 1v - m Il - - - 1V - - Tl
9 |Pupilla muscorum I = - I - 1 Il I I (S0 I 1 - m - [ 11
10 |Acgopinella minor I K% = 1 I I I Il = o i I - - 1 [ B = - -
11 |Discus rotundatus I I | I I Il I I i - - - I
12 |Vitrea diaphana - I Il 11 Il I 1 - | I I - - 1 I -
13 |Cochlicopa Iubrica - I L] 1 - [ I I I 1 - - 1 I - 1T 1 - -
14 |Perforatella incarnata - | - 1 I - - I I I I - 1 - I - - - -
15 |Orcula doliolum - - - - I - - Iv 1 - - - - - - - Il e 1V -
16 |Vertigo pusilla - - - - | 1 - [ Fe 10 - 1 1l - - 1 1l - -
17 [Evomphalia stngella - - - - - l - 1 Il | I g/ 11 I I 1 |
18 |Oxychilus glaber - | 1l 1 1 Il 1 1 - 1 I I I - 1 - - |
19 (Acanthinula aculeata - I - - - - - - I - I I - - | - - 1 -
20 |Cochlicopa lubricella 111 - - = = = I I I - - - I I - - | I - I
21 |Vitrea crystallina - I - IR I - | - - I I I - - - -
22 |Nesovitrea hammonis ~ - I - - I - 1 - - - - I Il 1 - Il - |
23 \Carychium tridentatum - I - 1 - 11 -y nm - - - - - - 11 1
24 |Acicula polita - (o — I Il | - I | - - - - - - i - - I -
25 |Ena obscura - - - 11 I - - - I - 11 - I - - ! I - -
26 |Cochlodina orthostoma = - - - - I - I I - I - - - IRl - - -
27 |Vitrea contracta I L} g1 01 - | - | - - I - - - - ! - - - I I
28 |Vitrea transsylvanica - 5% I I I - 1 I - - - - = = = - |
29 (Helix pomatia 1 - - - 1 - | | I 1 - - 1 - I |
30 |Enconulus fulvus - | - - - 1 | | - - - [ 11 - - | -
31 |Daudehardia rufa - 11 I I | I - - I - - - - - - | - - - -
32 |Trichia unidentata - - - = - I - [R1T - - - 11 - - - - - - -
13 [Clausiia dubia - - - - - - 1 IRl - - - - I - - I 35 - -
34 |Ruthenica filograna - - = = = = - - - - - - - - - I - 1 -
35 |Helicellu obwia - - - = - - - - - - - I 11 - - - - -
36 |Bradybaena fruticum - - - - - I I - - - | - | 1
37 |Cochlodina laminata - S - = = - - I I - I I - - I - - -
38 |Chilostomella faustinum | - - - - - 1 - I I - Il I - - - - - - - -
39 |Trichia lubomirskn - - - - - - - Ia, = - - - I | - 1 - - — -
40 (/sognomostoma

1sognomostona 1 I 1 1 1 |
41 |Columella cdentula - - - - I - - I - - ) - - - ' I I - - -
42 |Ceciliordes acicula - - - - - - - - - - - - I - - e - -
43 |Arianta arbustorum - - - - I I I 1 I - - - - - - - - - - -
44 |Trichia biclzi - - - - - - - - - - - - - - - 1 | - 11 -
45 |Discus perspectivus - I - - - - - - - - - - - - - - - - - -
46 |Succinea putris - - - - - - - - - - - - - -
47 |Vertigo alpestris = - - - - - - - - - - - - - - [ | |

http://rcin.org.pl
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Tab. | cont.

No KB SL BW LK

Lp.

Species CS

Gatunek

MC DB MN

RT NS RN WI ¢Z ML TR KR OD DS MT ZG

Eucobresia mvalis I
111 - - - =

48
49
50
sl
52
s3
54
hh
S6
57
58
59
60
61
62
63
04

Perforatella bidentata -
Oxychilus orientals =
Semilimax semilimax [
Perforatella dibotryon
Cepaca hortensis
Vertigo pygmaea

Balea perversa - =

Oxychilus draparnaudi = = =

Zonitiordes nitidus - = Wl

Trichia hispida I - - = . - b
Acicula parcelineata = I e . "
Daudebardia brevipes - -
Perforatella vicina I
Ena montana - = = - =)

Aegopinella nitens [

Perforatella wmbrosa

o ol B

(Rossmissler). Perforatella umbrosa (C. Plciffer), Trichia
hispida (Linaeus). Trichia unidentata (Draparnaud),
Trichia bielzi (A. Schmidt), Trichia lubomirskii (Slosar-
ski). Fuomphalia strigella (Draparnaud), Arianta arbus-
torum (Linnacus), Chilostoma faustinum (Rossmissler),
Isognomostoma isognomostoma (Schroter), Cepaea hor-
tensis (O. F. Miiller), Helix pomatia (Linnacus).

MOLLUSCAN ASSEMBLAGES

Main types of snail asscmblages have been defined on the
basis of taxonomic analysis. Dendrograms corresponding
with both the qualitative and semiquantitative Stcinhaus
formulas (dg, and dsa — S. W Alexandrowicz 1987) arc
quite similar and the latter was used for interpretation of
data (Fig. 2). Two groups of molluscan assemblages can
be distinguished: one enclosing faunas from ten localitics
(A), and the other enclosing faunas from nine localitics
(B). The remaining one locality supports a specific fauna
of land snails (C).

The discrimmation level dsa = 0.67 (2/3), assumed n
the diagram. divides group A mto several elements. The
first of them 1s composcd of snail asscmblages from six
localities. similar to one another (Kobicrnice, Barwald,
Lanckorona. Myslenice, Muszyna, Rytro). and the sccond
of two assciblages from Roznow and Wvtrzyszczka. The
assemblages from Krajowice and Monasterzec are
conjoint with all other with values of dsa excceding the
accepted discrimination level. Group B comprises (wo
subsets. Thc first of them 1is composed of three
asscmblages from Czchow, Melsztyn and Odrzykon. and
the other includes six assecmblages from Cieszyn,
Dobczyce. Monasterzec, Dabrowka Starzenska. Tarnow

and Nowy Sacz (Fig. 2). The fauna of Siemicn markedly
differs from the others.

In the snail assemblages distinguished. the proportions
of particular ccological groups forming (hese commu-
nities are different. A considerable share of snails living
in shady or partly shady habitats (EG-1, EG-2) characte-
rizes the assemblages of group A. while open-country
snails (EG-5) clearly prevail in the assemblages of group
B (Fig. 3). The malacospectra from Kobierniki, Barwald.
Myslenice and Lanckorona arc similar. Shadow-loving

1

"y 10
® 08
= n. |
© |

0k
02

ke IMc IMn|kr lwr | ¢zl oo loel pslns
0 BW LK RT RN MT ML cs 26 TR SL I

I1g. 2 Taxonomie dendrogram ol snarl assemblages rom the
ruins of Carpathian castles. A-C - types ol assemblages,
dsa — taxonomic distance, dl — discrimmation level, symbols
of ruins as m Table |
Ryc. 2. Dendrogram taksonomiczny zespolow shimakow z ruin
zamkow karpackich. A-C — typy zespolow, dsa — odleglosc
taksonomiczna, dl — poziom dyskryminacji zbioru;, symbole rum
jak w objasnieniach do tabeli |
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snails of ecological groups EG-1 and EG-2 and meso-
philous snails of ecological group EG-7 clearly prevail,
rcaching 40-60% and 30-50% of all the specimens,
respcctively, whilc open-country species are a subordinate
component of these assemblages. The assemblages from
Muszyna and Rytro have nearly the same molluscan
spectra. They contain about 30% woodland snails, 20—
-30% mcsophile snails and about 50% spccies connected
with opcn habitats. [n the remaining assemblages of
group A relations between the main ecological compo-
ncnts arc somewhat different (Fig. 3-A).

In group B the molluscan spectra of assemblages are
dominated by opcn-country snails. This component
constitutes morc then 60% in five assemblages (Czchow,
Melsztyn, Odrzykon, Monasterzec, Tarnéw), while in the
remaining four assemblages the proportions of specimens
representing ecological groups EG-5 and EG-7 are more
equalized. Snails living in partly shady habitats form an

: 0% 9 100%
KB —— S
BW — 20N
MC —— R
LK — R4

MN - KRR 77/
RL s

N — R

RN
wr R T2

MT -
BE=-CCHHMAZNE

EG - =243 -4 =5% -6 =7 =G -9
Fig. 3. Malacospecetra (MS1) o snasl assemblages (rom the
ruins of Carpathian castles. A-C — assemblages distinguished
according to the taxonomic diagram (symbols of ruins as in
‘lable 1), EG — ccological groups of molluscs: | — woodland
snatls, 2 — snails of partly shady habitats, 3 — snails of moist
forests, 4 — xerophilous species, 5 — open-country snails,
6 — mesophilous snails of dry habitats, 7 — species of
moderately humid habitats, 8 — species of humid habitats,
9 — higrophilous snails

Ryc. 3. Spektra malakologiczne (MSI) zespoléw slimakow
z ruin zamkow karpackich. A-C — zespoly wyroéznione na
diagramie taksonomicznym (symbole stanowisk jak w tabeli 1),
EG — grupy ekologiczne: 1 — slimaki lesne, 2 — slimaki siedlisk
czesciowo zacienionych, 3 — slimaki wilgotnych lasow, 4 —
gatunki kserofilne, S - shmaki srodowisk otwartych, 6 -
$limaki mezotilne srodowisk suchych, 7 - gatunki srodowisk
srednio-wilgotnych, 8 - gatunki srodowisk wilgotnych,
9 — $lumaki hygrofilne

important fraction only in the assemblages from Cieszyn
and Nowy Sacz (Fig. 3-B). A considerable number of
snails connccted with humid places (EG-3, EG-Y) are
characteristic of the malacospectrum of the fauna from
Slemien (Fig. 3-C).

Species typical of these two groups of assemblages
(A and B) can be distinguished using the index Q (geo-
metric mean of constancy and domination: Q=/cD ).
Differences between values of this index, characterizing
each taxon in localities of both groups, are calculated
according to the general differential formula:

Ti= (Qr - Qa)/(Qr + Q).

The most typical species of these groups correspond
with intervals A, and B, (absolute values of T; 0.75-
—1.00), respcctively, while species less typical correspond
with intervals A, and B; (absolute values of T; 0.40-

-10 (A) 0 (8) +10 Ti
J 4
Q
, 4 A
3® 0
m ol (3] L .m
ol o7
Q,
)
104 —‘T_t"
% o® .
8 e | % n
[ ]
6 ”4 |l. " 17 .30 01
on 22
)
0%
5 .
| .2. 25.“ p? 2’.:27 01
. om o 30
3 | » o, y 3,
—037 » | .25
Te I A, 1A I ag Bo ! B, | B,

Fig. 4. Discrimination diagram of species characteristic ol
molluscan assemblages A and B. 1-37 — species of molluscs
according to Tab. 1; Q — ordering index (geometrical mean of
constancy and domination), Q,—Qs — intervals of Q-index, T; -
values of discrumination formula, Tc — intervals of T (A¢—A,,
Bo-B2), A,, B, — species most typical of assemblages A and B;
Ay, B, - species less typical of assemblages A and B; Ag, By -
species not distinctive of assemblages A and B

Ryc. 4. Diagram dyskryminacyjny gatunkow charakteryzujacych
zespoly A i B 1-37 - gatunki migczakow wg tab. I,
Q - wskazmik porzadkujacy (srednia geometryczna stalosci
1 dominancji), Q;-Qs — przedzialy wskaznika Q, T — wartosci
formuty dyskryminacyjnej, Tc — preedzialy Ti (Ac—Az, Bo-Ba),
A,, B, — gatunki typowe dla zespolow A 1 B; Ay, B, — gatunki
mniej typowe dla zespolow A 1 B; Ao, Bo — gatunki nie
wyrozmiajace
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—0.75). All of them arc ordercd according to Q values in
intervals Q—-Qq (Fig 4). The T; index is somewhat
similar to the fidclity index used in phytosociology and
hydraobiology.

The first group of localitics (A) is charactcrized by 8
taxa reaching values excceding Q = 5 (Qz — Qq4) (columns
A, and A,). Five species rcaching these values represent
the interval A;. The most tvpical one 1s Aegopinella pura
found in almost all localitics of this group (Qj), whilc
Vitrea diaphana, Orcula doliolum. Vitrea cryvstallina and
Carvchium tridentatum belong to the interval Q5 and they
occur less common. Three other species (Discus rotunda-
tus. Perforatella incarnata, Anacthinula aculeata) arc
placed in the ficld A; — Q2 All of them. cxcept for
Carvchium tridentatum. arc snails of ccological groups
EG-1. or EG-2 living m shady and partly shady habitats.
Charactceristic of the second group of localities (B) is
lallonia costata reaching high valucs of Ty and Q (By-
-Qq). Two other species: Cochlicopa lubricella and
Nesovitrea hammonis are situated n the ficld By-Q,.
Snails rcaching the highest Q values (Q4. Q3) belong to
mtervals Ag and Bo and they occur in localitics of both
groups (Fig. 4)

Shannon-Weaver's diversity index (H') rclated to
Pielou’s equitability index (J) (Dyduch-Falniowska 1988).
as well as the Simpson index (ADI) redefined by S. W
Alexandrowicz (1987) were used i the present analysis
(Fig. 5). No significant corrclation between indices H’
and J" was found (r = 0.32). Three scts of samples can be
distinguished on the diagram (Fig. 5-I). The first one is
connccted with habitats favourable for molluscs (a), the
sccond (b) with places nfluenced by human activity,
while the third (C) with environments nhabited by rich
(H" = 3.2-3.6) and fairly rich asscmblages (H = 2.8~
-3.2). Index ADI and th¢ number of taxa (N() are not
significantly correlated (r = (0.12). Two jointed assembla-
ges (8 and Y — set a) are the most rich ones, containing
more than thirty species cach The largest set (b) encloses
diflerentiated but not very rich asscmblages (high values
of" ADI and low values of Nt. while the remaining one (c).
assemblages characterized by relatively low values of ADI
index (Frg. 5-1I).

The two groups of snail asscmblages (A and B) arc
distinquishable by both pairs of indices. Assemblages
with a considerable share ol woodland species (group A)
are clearly more differentiated than assemblages domina-
ted by opcn-country species (group B). Thus, species
diversity seems to be governed mainly by geobotanical
conditions and human impact. Similar differentiation was
observed by Dvduch-Falniowska (1991) in the Tatra
Mountains

Snail assemblages living in the described localities
have a different structure of constancy and domination
(C-D). Six of them can be taken as examples (Fig. 6).
A few spccies usually reach high classes of C and D (5-5,
5—4, 4-4) in the whole matcrial. Such taxa’ as Trunca-
tellina cvlindrica. Laciniaria plicata. Vallonia pulchella

D
4 2 3'¢ S 9 g ey

S MN 0 e o . . eaaal = -
4 L] eee e L] a e

C|3 |3 of® *[5/5 Trunccyl. Trunc. cylind.
2 [olele|e o |5/ Vall pulch Vall. pulchella
£ E:::: 4/t Pun. pygm. Aegop pura
1‘;-) LK . --I---l 0 OD|[e o a |a @
4 eee|5/5 Lac. plic. eeell d

c[3 [ e o |54 Vitr pell. eee|ase|5/5 Trunc cyl
2 | Slk Trunc. cyl. e 5/5 Vall. cost.
L . St Orc. dol. o 5/ vall. pulch
5 ML e - - DB aa
L L e e e e e e e e e

C|3 [see|ee|5/5 Trunc cyl e «|5/5 Vall cost
2 |eee 46 Pun. pygm ee|e e |55 Lac. plic
' [ees LiG Vite  pell eee| o 14/ Trunc gyl

Ryc. 5. Diagramy wskazmkow roznorodnosct  fauny, [ —

wskaznik Shannona-Weavera (H') w stosunku do wskaznika
Pielou (I'), I - zmodyfikowany wskamik Simpsona (ADI)
w stosunku do iloscr gatunkow (Ny), a—¢ — grupv zespolow,
1-20 — numer stanowisk (jak naryc 1)
l'ig. 5. Diagrams of difterentiation mdices. [ - dex of
Shannon-Weaver (H’) versus Pielou’s index (1), II — Simpson’s
modified taxon diversity index (ADI) versus the number of taxa
(Nt ), a—c — groups of assemblages, 1-20 — numbers of localities
(asin Fig. 1)

—

Fig. 0. Diagrams ol constancy and domination ol species i
selected localiies C1-CS — classes of constancy, DI-DS -
classes of domination; symbols of ruins as in Tab |
Ryc. 6. Diagramy stalosci 1 dominacji gatunkow w zespolach
z wybranych stanowisk. C1-CS5 - klasy stalosci, D1-DS - klasy
dominacji, symbole stanowisk jak na tab. |

and Tlallonia costata can be pointed out as specics
characteristic of particular assemblages. These specics
can be accompanicd by Vitrina pellucida, Punctum
pvgmacum, Aegopinella pura, Orcula doliolum and
Alinda biplicata reaching also high values of these
indices. A large number of species assigned to class 1-1
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occur 1n rich asscmblages characterized by high values of
diversity indices (Fig 6-MN, —-RT).

The Truncatellina-Vallonia, {runcatellina-Punctum,
and the Lacimaria-Truncatellina-Vitrina  faunas are
distinguished as the most typical ones (Fig. 6). In a few
localities assemblages dominated by Alinda (Alinda
hiplicata) or Perforatella (Perforatella incarnata, Perfo-
ratella bidentata) occur. They have becn distinguished as
Alinda-Valloma and Perforatella-Succinea faunas. The
distribution of these types of snail assemblages depends
mainly on geobotanical and ecological conditions among
ruins and around them

Frequencies of species constancy and domination in
snail asscmblages usually change exponentially (Dyduch-
-Falniowska 1991). In the wholc analyzed material only
the domination index clearly corresponds with this
model. while the index of constancy declines nearly
lincarly (Fig. 7-1I). This mecans that the distribution of
particular taxa 1s relatively uniform. while the number of
specimens rcmains  morc  vanable.  Thesc indices
calculated as general constancy and general domination
point out to the most important components of snail
assemblages inhabiting ruins (Fig. 7-1).

The domination of six species exceeds 5% (D3-DS5)
and cleven species belong to the two highest classes of
constancy (C4. C3). Truncatellina cvlindrica 1s clearly
the most common onc. It is a palcarctic (west-palcarctic)
taxon widespread in the whole Europe. except for its
northern part Dry sunny places with soil enriched with
calctum carbonate. rocky background and rocky detritus
covered with xerotherimic grasslands are habitats particu-
larly favourablc for this snail. The spccies occurs in most
regions of Poland. mainly 1 the Sudcty Mountains and
the Malopolska Upland (Riedel 1988 Pokryszko 1990).

I % N I
] B e ¢
27 o 10 I\ Sage
o o " $
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1 2 3 4 5

Fig. 7 Indices of species constancy and dommation m  the
whole analysed matenial. [ - values of indices for particular
species, 1-18 — numbers of species (according to Table 1),
C1-CS - classes of constancy, DI1-DS - classes of domination;
Il — distribution of values of constancy mdices (C) and of
domination indices (1))
Ryc. 7. Wskazniki stalosci 1 dommac)i gatunkow w calym
analizowanym materiale. [ — wartoscl wskaznikow  poszcze-
golnych gatunkow, 1-18 — numery gatunkow (wedlug tabeh 1),
C1-CS - Klasy stalosci, D1-DS - klasy dominacyi; Il — rozklady
wskaznikow stalosci (C) 1 dominacn (D)

[n the Beskidy Mountains and in the Carpathian Foothills
it was noted only 1n a few localities, especially along
outcrops of limestone and marl of the Silesian and Skole
Nappes (W. P. Alexandrowicz 1994). Ruins of old castles
seem to be particularly suitable for the development of
rich populations of Truncatellina cylindrica.

Valloma pulchella and Vitrina pellucida are next to
Truncatellina cvlindrica significant components of this
fauna reaching indices C5-D3 (Fig. 7-1). They arc
holarctic species widesprcad in the whole Europe, living
in open or partly shady habitats such as grasslands. loose
forests and bushes, i moderately dry habitats and 1n
sunny, dry places. In the Polish Outer Carpathians thesc
two taxa werc noted in several localities (Riedel 1988),
whercas assemblages collected between ruins are particu-
larly rich in these snails. Three other species: Vallonia
costata, Laciniaria plicata and Punctum pygmaeum (C4—
—-D3) form strong populations in somc described ruins
(Fig. 7-1).

The group of 24 species encloses subrecedents and
accidents (C1-D1). Thesc molluscs have been found only
in one or in a few localities. These are taxa connected
with specific habitats (xerophilous or higrophilous
snails), as well as snails included in the red list (ed. Glo-
wacinskr 1992). These species classificd as endangered
(E) or vulnerable (V) arc of special intcrest:

Balea perversa (E) — a west-curopcan specics known
also from the Middle Europe (Germany, Czech Republic
and Western Slovakia). In Poland 1t was found in a few
places 1 the Sudety Mountains and in onc isolated
locality in Odrzykon near Krosno (Bakowski. tomnicki
1892: Ricdel 1988).

Trichia lubonurskii (V) — a species living in Western
Carpathians as well as in Silesia and Malopolska Upland.

Trichia bielzi (V) inhabits mainly Eastern Carpa-
thians. In Poland it 1s known only from the Bieszczady
Mountains, Beskid Niski Range and from the eastern part
of the Carpathian Foothills.

Perforatella dibotrvon (V) 1s a species distributed
similarly to 7. hielzi but it occurs also in the Beskid
Sadecki and Beskid Wyspowy Ranges. reaching as [ar as
the Raba River Valley

Discus perspectivus (V) — a snail living in Balkans,
Carpathians and Eastern Alps. noted 1n southern Poland
but much rarer in present malacocoenoses than
holocene sediments.

Ten species rcckoned among rare (R) on the hist of
thrcatened snails were found in ruins of Carpathian
castles. Two of them: Oxvchilus glaber and Orcula dolio-
lum have indices of constancy and domination C4-DlI
and C2-D2. while the others only CI1-DI (Semilimax
semilimax,  Fucobresia  nmivalis, Cecilioides acicula.
Oxychilus  orientalis, Daudebardia brevipes, Acicula
parcelineata, Perforatella  umbrosa and Adegopinella
nitens).

Two species: Oxvchilus draparnandi and Helicella
obvia are connected in Central Europc with arcas
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influenced by human activity. The first of thcm is noted
mainly in towns. while the sccond 1n waste land and
degraded habtlats. Both came from the south during the
Late Holocene or even in the historical times (S. W.
Alexandrowicz. W. P. Alexandrowicz 1995).

BIOMETRY OF POPULATIONS OF SELECTED
SPECIES

Some populations were analyzed using biometrical
mcthods described by the author (S. W. Alexandrowicz
1987). Mcasured were the following dimensions of shells:
H — height of shell. B — breadth of shell. h — hcight of
aperture. b — breadth of aperture. L — height of the last
whorl, D - diameter ol shell (the largest diametcr).
Additionally, indices of shape (H/B. L/H. h/b) were
calculated. Values of arithmetic mean, standard deviation
and standard error of selccted features are presented on
the diagram (Fig. 8 — x. s. b). Ncarly all scts of data have
the normal distribution verified with the Kolimogorov tcst.

Truncatellina cvlindrica. Populations from Muszyna,
Rviro. Czchow. Melsztyn and Odrzykon containing about
100 specimens cach are characterized below. Mean values
of shell size (H) range from 1.73 mm (o 1.82 mm. They
arc greater then those given by Pokrvszko (1990) from
the Sudcty Mountains. Values H and B are significantly
correlated in cach population but their diffcrentiation is
relatively low (cy = 4.40-5.60). The height of shells is
twice their breadth — indices of elongation H/B usually
reach about 2.1, while indices of L/H are the samc in the
whole matcrial. The population from Melsztvn encloses
specimens signilicantly larger then the populations from
Rvtro. Odrzykon and Muszyna. and somewhat larger then
the population from Czchow (Fig. 8).

Laciiaria plicata. The populations from Lanckorona.
Myslenice. Muszyna and Odrzykon (45-70 specimens
each) are characterized by shells of a difTerent size (mean
H values are 14 80-16.30 mm). The specimens [rom
Odrzykon are significantly larger then the specimens
from the Wicliczka Foothills. particularly from Dobezyce,
living in a habitat strongly influcnced by human aclivity.
The wmain indices of shape (H/B. L/H. h/) arc less
diffecrentiated (Fig. 8).

Ahinda biplicata. The populations from Muszyna and
Krajowice (52 and 04 spccimens. respectively) comprise
shells nearly the same in size. They differ in the shape of
aperture, which is significantly less clongated than in the
first mentioned population (Fig. 8). Populations characte-
rized by similar features were described from Wawel Hill
in Cracow (S. W Alexandrowicz 1988).

Balea perversa The population from Odrzykon. one
and the onlv in the Polish Carpathians. is characterized
by rclatively small specimens The mecan value ol shell
height (H) is 7.64 mm. and that ol shell breadth (B). 1.33
mm. Shells in the control population from the Sudety
Mountais are signilicantly larger: they reach H — 8.32

mm and B — 1.53 mm (Fig. 8). They arc also more
clongated then specimens from Odrzykon. but indices
L/H and h/b arc ncarly the same tn both populations.

Other species. The relauvely rich  population of
Ruthenica filograna occurs in Krajowice. The mean value
of shell height (H) 1s 7.90 +£0.14 mm; the range of this
featurc is 7.32-9.22 mm. Specimens living in the Cracow
Upland arc somewhat larger. just as shclls found
Holocene scdiments in this region.

Intercsting populations of two specics inhabit Kamie-
niec Hill in Odrzykon. The [irst of them — Chilostoma

Jaustinum — contains rclatively small specimens with the

Truncatellina cylindrica
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I1g. 8. Brometrical features of selected populations 1 = shell
height, h = height of aperture, H/B — index of elongation, I./H -
index of the shape of a last whorl, h/b — index ol aperture
shape, 5-17 - numbers of localities (as . lig 1),
5o — arithmelic mean, b — nterval of standard crror, s — mterval
ol standard deviation (both on the confidence level .03)
Ryc. 8. Cechy biometryczne wybranych populacy. H — wysokosc
skorupki, h — wysokos¢ ujscia, H/A — wskazmik wvdluzena
skorupki, I./AT - wskazmk Ksztaltu = ostalniego  skretu,
/b — wskaznik kszaltu ujscia, 5-17 — numery stanowisk (jak
na ryc 1), x — sredma arytmetyczna, b — przedzial bledu
standardowego, s — przedzial odchylema standardowego (oba na
poziomice ufnosci 05)
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mean diameter of 154 +0.3 mm. Populations of this
species living in the Tatra Mountains, Pieniny Mountains
and the Cracow Upland are composcd of larger specimens
exceeding 15-20 mm in diameter, with the mean value of
16—17 mm at Icast. The other population from Odrzykon
encloses spccimens of FPupilla muscorum;, their mean
height (H) 1s 2.96 £0.08 mm and the range of his fcature
2.74-3.16 mm Thesc are relatvely small specimens as
compared with those described from many other localities
where shells are to 0.5 mm larger. Specimens collected on
dumps of the soda factory in Cracow — a tvpical
anthropogenic and polluted habitat — reach the mean
height (H) 3.35 £0.08 mm with the range 2.38-3.98 mm
(S. W Alexandrowicz 1990).

The strong populations of lallonia pulchella from
Rvtro, Melsztyn and Odrzykon, as well as those of
lalloma costata from Odrzykon and Zagorze resemble
many others measurcd and described from several loca-
litics (a.0. from the soda dumps in Cracow). The mecan
value of shell diameter in Vallonia pulchella is 2.37-2.42
mm, and i allonia costata 2.30-2.32 mm with rela-
tively low values of the diffcrentiation index (c) in all
populations in question (3.60-35.85).

RUINS OF CASTLES AND NATURE CONSERVATION

Ruins of castles are protected as historical and cultural
monuments. According to legal regulations the protection
ol such objects is limited to walls, remains of buildings
and ancient fortifications without special regard o
animate and manimate naturc inside and around them (to
plant and animal life, as well as geomorphological values
of the site). Though these objects arc connected exclu-
sively with human activity as elements of cultural lan-
dscape. most of them, abandoned for a few centuries, are
placcs of more or Icss advanced ecological succession.
Snail communitics inhabiting these sites. as well as popu-
lations of selected species, particularly threatened ones,
should be also objects of conservation. In somc localities
other values such as sandstonc tors. geological outcrops.
interesting plants or animals communities are additional
reasons to prolccl thesce sites.

Threce forms of protection can be used (o prescrve
malacococnoscs and biotopes connected with relics of
Carpathian castles: naturc reserve, area of ecological
interest and naturc-landscape group This last form seems
Lo be the most appropriate. Among the surveyed ruins (wo
arc in the existing naturc reserves, and two in arcas of
projeccted and well documented nature reserves. Four
ruins are situated in towns in the area of public parks. All
others are nol protected as yet. Ten of them. as shown
below, are quite umportant and interesting sitcs of natural
lustory, deserving legal protection

Molluscan assemblages described from the existing
and proposed nature rescrves, cnclosing ruins of castles.
supplement the knowledge of the fauna inhabiting these

areas. They can be regarded as additional elcments
justifying protection of these sites.

The snail community from the Zamczysko nad Rabgy
nature reserve in Myslenice contains a rich population of
Alinda biplicata. Snails of shady, partly shady and open
habitats. forming this assemblage, occur in nearly cqual
proportions. They arc connected with plant communities
characterized in detail by Jedrzejko and Stebel (1994). No
threatencd snail spccies have been found in this locality

The assemblage found in the Gora Sobien nature
reserve in Monasterzec comprises three taxa included in
the red list: Trichia bielzi. Oxvchilus orientalis and
Orcula doliolum. The two first occur in the castern part of
Carpathians, while the last one, as a menidional element,
1s known from a few localities in the Polish Carpathians,
as well as from the Sudety Mountains and Malopolska
Upland (Riedel 1988. Pokryszko 1990). The snail
community composed of shade-loving species with a
considerable admixture of open-country and mecsophilous
species corresponds with vegetation described by Dzwon-
ko and Zcmanek (1976).

Relics of the medieval Goles castle in Krajowice are
situated inside the projected nature reserve (Z. Alcxan-
drowicz. 1987a). A spectacular rocky labyrinth with
sandstone tors and walls connected with a large structural
landslide. described by S. W. Alexandrowicz and Z. Ale-
xandrowicz (1988), is a chiefl rcason Lo proltcct the site.
The snail community 1s rich and contains threc threa-
tened species. Two of them: Perforatella dibotryvon and
Trichia bhielzi represent the East-Carpathian element,
while the third Daudebardia brevipes is distributed in
Poland both 1 the Carpathians and n the Sudely
Mountains (Ricdel 1988). A fairly rich population of
Ruthenica filograna is another noteworthy featurc of (his
assemblage.

The projected nature reserve mm Odrzykon cncloses
Kamieniec Hill crowned with ruins. Three groups of
sandstone tors are the most interesting objects of inani-
mate nature (Z. Alexandrowicz 1987a, b). The molluscan
fauna inhabiting this area contains four threatencd taxa.
One of them — Balea perversa — signalized as endangered
species is particularly worthy of notice. Found in this
place morc then 100 years ago (Bakowski. Lomnick:
1892) 1t is stll living there. The occurrence of the
population of Balea perversa, characterized by relatively
small spccimens, can be an tmportant rcason (o create
a nature reserve in Odrzykon. Rich populations of a few
other spccies live 1 the described ruins. Beside species
analyzed by biometrical methods (Lacimaria plicata.
Truncatellina  cvlindrica, Vallonia  pulchella, Valloma
costata). (here are  Cochlodina  orthostoma,  Pupilla
muscorium and Cochlicopa lubrica.

Ruins of castles situated in towns arc usually enclosed
i public parks. Grassland with clumps of trces and
bushes. more or less cultivated. surround fragments of
walls and old buildings. Snail assemblages living in such
habitats. crcated. cultivated and strongly influenced by
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man arc relatively poor and unsufficiently known. In the
four described localities (Cieszyn. Dobczyce. Nowy Sacz.
Tarnow) snail assemblages are similar. They arc compo-
sed mainly of Vlallonia pulchella, Vallonia costala,
Truncatellina cvlindrica and Helix pomatia. Fairly rich
populations of Alinda biplicata or Laciniaria plicata can
be found too. while threatencd taxa are nearly completely
absent. The same type of the fauna was formerly descri-
bed from Wawel Castle Hill in Cracow (S. W. Alexandro-
wicz 1988). These localities are protected by local
regulations. which guarantee a certain degree of stability
for the habitats. Protection of snail assemblages is not
necessary in this casc. The same rcfers to the poor mala-
cocoenoscs from Slemien and Dabrowka Starzenska.

Proposals 10 protect (cn arcas containing ruins of old
castles and fortifications will be presented with regard (o
their natural values. Therc are projects 1o crealc one
nature rescrve and five nature-landscape groups. suppor-
ted by malacological, geomorphological and geological
values of these objects, as well as four arcas of ccological
interest (for environmentally responsible use). described
as places inhabited by interesting snail comununities.

Gaora Lanckoronska Hill — a proposcd nature reserve
(Fig. 1-5). It 1s a lofty hill dominating the landscapc of
the western part of the Wieliczka Foothills. Its narrow
ridge crest and stcep slope falling about 150 m to the
north are covered with a mixed forest. A pretty village
with a center cstablished as a monument of traditional
architecture extends at the foot of the low. southern slope
of the hill. There are two main rcasons (o conserve this
small range. The snail assemblage living in ruins at the
top of the hill is rich and differentiated. It contains four
threatened species: Orcula doliolum, Oxyvchilus glaber,
Semnlunax senulimax and Encobresia nivalis. as well as
numerous important taxa. such as Acicula polita and
Lacimaria plicata. The population of this last species
seems 1o be one of the richest and strongest in the Polish
Carpathians. Moreover. Lanckorona is a famous geolo-
gical locality. An instructive profile of the Cretaccous
(lysch of the Silesian Nappe is accessible along a narrow
gorge crossing the northern slope ol the hill. There are
red shales. radiolarites and the whole sequence of (he
Lgota Beds forming the limb of inversed antyclinc. The
Subsilesian Nappe crop out in the tectonic window
described from the area around the village. mainly from
its eastern parl. Beside gaize-tvpe sandstone (unique in
Carpathians) and fossilifcrous sandstone with Ostrea.
a small intrusion of porphyrite and a block of gneiss can
be pointed out as geological objects worthy of notice
(Ksigzkiewicz 1951). A scientific and educational path.
very instructive for both tourists and students. should be
traced therc. To determine preciscly the boundarics of the
proposed nature rescrve supplementary  studics  are
needed.

Baszta Hill in Muszyna — a proposed nature-lands-
cape group (Fig. 1-8). A narrow ridge crest surrounded
with steep slopes riscs about fifty meters above the Kryni-

czanka, Poprad and Szczawnik River Valleys. Outcrops of
sandstone and conglomerate typical of the Piwniczna
Sandstone Mcmber (the Magura Formation of (he
Magura Nappe) run along this ridge forming a rocky wall
at the southern tip of the hill. The snail assemblage living
on the ridge crest in ruins is rich and interesting. It
encloses seven thrcatened species, two of them noted as
vulnerable (7richia lubomirskii and Perforatella dibo-
trvon) and five. as rarc (Orcula doliolum. Semilimax
semilimax. Fucobresia nivalis, Oxvchilus g¢laber. Per-
Joratella umbrosa). The strong populations of Lacimaria
plicata and  Truncatellina cvlindrica, as well as the
populations of two specics characterized by relatively
small specimens (Chilostoma  faustinum and  Pupilla
muscorum) are components of this assemblage. Greal
values of both animatec and manimate naturc arc main
rcasons o conserve Baszta Hill. It is attractive for (ourists
and can be included in the cducational trail passing
through the naturc reserve Obrozyska at the other side of
the Szczawnik River Valley. Important geological sites n
Zlockie. proposed for conscrvation. should also be
included in this cducational trail.

Castle Hill in Rytro — a proposed nature-landscape
group (Fig. 1-9). The hill surrounded with steep. partly
forested slopes rises about 120 m above the bottom of the
Poprad River Valley. as a distinct component ol the
landscape. Oulcrops of coarse-grained sandstonc (the
Piwniczna Sandstone Member of the Magura Formation)
are visible on thesc slopes. as well as along the crest of
the narrow ridge running south-cast on the right side of
the valley. The molluscan asscmblage living among the
ruins at the top of the hill comprises 7 threatened species:
Discus  perspectivus,  Trichia lubomirskii. Perforatella
dibotrvon.  Orcula — doliolum.  Semilimax — semilimax.,
[ucobresia mivalis and Oxychilus glaber. The first three
spccics arc noled as vulnerable (cd. Glowacinskr 1992a).
The strong populations of 7runcatellina cvlindrica and
lallonia pulchella occur in this place. This rclatively rich
snail assemblages should be protected together with its
habitat. The described locality can be also included into
the educational path popularizing a few intcresting geo-
logical sites together with the rocky rangc.

Zamezysko Hill in Roznow — a proposcd nature-
-landscape group (Fig. 1-11). It is a narrow ridge surro-
unded by the mcander of the Dunajec River. decply
incised. Molluscan fauna with the threcatened Oxvehilus
glaber and a few other interesting taxa (/<uomphalia
strigella, Cochlodina orthostoma. Chilostoma fanstinum)
inhabiting partly shadowed ruins is noteworthy. It acco-
unts for the protection of this locality, situated within a
characteristic clement of the landscape close (0 a large
dam reservoir.

The hill in Wytrzyszezka — a proposed nature-lands-
cape group (Fig. 1-12). A snail community with Oxvchi-
lus glaber and rich populations of 7runcatellina cvlin-
drica and Laciniaria plicata inhabits the rocky headland
protruding into a dam reservoir at its western shore. Both
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landscapc and malacological values justify protection of
this locality..

Castle Hill in Melsztyn — a proposed nature-lands-
cape group (Fig. 1-14). The narrow ridge crest of a hill
dominating the Dunajec River Valley at its left bank has
stcep. partly rocky slopes. forming an interesting compo-
nent of the landscapc. typical of the Roznow Foothills
built of the Istebna and Cigzkowice Sandstonc. Outcrops
of coarse-graincd sandstonc of the Istebna Beds arc
visible in a few places. A rich molluscan assemblage
living among ruins contains 3 threatened specices (7richia
lubomirski. Oxvchilus glaber. Cecilioides acicula), as
well as the particularly strong population of 7runcatellina
cvlindrica  accompanicd by populations of lallonia
pulchella. Acanthinula aculeata. Vitrina pellucida and
Punctum  pvgmaeum. This fauna and the values of
inanimate naturc account for the conservation of this area
cither as a nature-landscape group (proposcd here) or
even as a nature reserve, according to the proposal by
Dcnisiuk (1993).

The four localitics: Kobiernice, Barwald, Czchow
and Zagorze arc proposed as arcas of ccological interest
for cnvironmentally responsible use. Two types of snail
asscmblages should be protccted in these arcas. The first
of them includes shadow-loving and mecsophilous snails
with a few threatened species  (Acicula  parcelineata.
Discus perspectivus, Oxvelulus glaber). 10 occurs at the
top of Walisko Hill in Kobicrnice and Zarck Range in
Barwald ncar Kalwaria Zcbrzydowska (Fig. 1-2. 1-4).
The other type of assemblage, dominated by open-
-country snails is connected with the ruins in Czchow and
Zagorze (Fig. 1-13. 1-20). Beside the strong populations
of Truncatellina eviindrica and specimens of Oxvehilus
glaber. 1t contains such taxa as Trichia lubomirskii. Ceci-
hotdes acicula and Helicella obvia (Czchow). or Oxvchi-
lus orientalis and Daudebardia brevipes (Zagorze). All
these molluscan asscmblages arc not very rich but typical
of these habitats.

CONCLUSIONS

The snail asscmblages inhabiting the ruins of castles in
the Polish Outer Carpathians arc rich and diversc. The
walls of old buildings and fortifications. as well as soil
cnriched with calcium carbonate. arc the main factors
favouring the occurrence of molluscs in these localities.
Two tvpes of assemblages have been distinguished: one
connected with shady places. and the other with opcn
oncs. Bolh have developed in the coursc of plant
succession within a few hundred vears after the castles
were destroved Threatened species of snails and strong
populations of scveral interesting taxa living among the
ruins arc worthy of mention and can help justify
protcction of these sites. Also deserving protcction arc the
elements of inanumate naturc (geological profiles and

outcrops. landscape valucs). In terms of thesc purposcs
the following proposals can be offered.

1. Localitics with molluscan asscmblages not suppor-
ting threatencd specics and nol interesting as objects of
inanimate nature should not be protecicd (Slemier.
Dabrowka Starzenska).

2. Ruins situated in towns. incorporated in newly
arranged or rcconstructed public parks. have been
described from Cieszyn. Dobczyce. Nowy Sicz and Tar-
now. Local regulations guarantec a certain degree ol
stability for these habitats. but they arc not legally
protected areas. The fauna living under very strong
anthropopression should be periodically cxamined in
such places.

3. Snail communities ol ruins in nalurc reserves arc
protected and additonal rcgulations are unnccesarry.
Observations of changes in molluscan assemblages
should bc made once in a while.

4. Snail assemblages living in ruins in the proposed
naturc rescrves arc important components of the fauna of
these arcas and may constitute additional rcasons for
cxtending legal protection (Krajowice. Odrzykon) This
refers particularly to the population of Balea perversa
hiving around the ancient castle crowning Kanuenice Hill

S. Ruins of castles situated in places with particular
natural values and mhabited by rich molluscan assembla-
ges should be protected together with the surrounding
arcas. Elements of manimate and ammate naturc as well
as local conditions are the main factors in choosing the
optimum status of conscrvation. Gora Lanckoronska Hill,
a famous geological locality and a speclacular component
of the landscape. is proposed as a naturc reserve. The
snall community hiving in partly rcconstructed ruins at
the top of this lull 1s of particular value. This arca has not
be taken under protection so far (Denisiuk 1993).

6. The nature-landscape group scems to be the most
appropriate form of protection for arcas containing ruins.
Thesc arcas usually include objects interesting from the
geological and geomorphological point of view, as well as
rich and varied vegetation. Five fortilicd Iulls situated
along the old trans-carpathian route i the Poprad and
Dunajec River Valleys are proposcd as naturc-landscape
groups (Muszyna. Rytro, Roznow. Wyltrzyszczka., Melsz-
tyn). The snail communities as well as populations of
sclected species, particularly threatened ones. are
important elements in justifying thesc proposals.

7. Arcas of ccological intercst arc an adequate form of
protection for the interesting molluscan assemblages
found in ruins and recognized as the major natural values
of (hese localitics (Kobierniki. Barwald, Czchow. Za-
gorze).

Species of snails living in and around (he ruins of
Carpathian castles but noted only occasionally in the
Beskidy Mountains and in the Carpathian  Foothills
cnrich the fauna of this region. Some of them occur in
strong populations connected mainly with the described
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anthropogenic habitats. Following taxa can be mentioned
as examples:

Truncatellina cvlindrica — a species widespread in the
Central Carpathians (Picniny Mts, Tatra Mts), known
from a few localities in the Carpathian Foothills (Ricdel
1988 Pokrvszko 1990).

Luomphalia strigella and Cochlicopa lubricella — (wo
specics not known trom the Polish Western Carpathians
until now (Ricdel 1988),

Cecilioides acicula and Helicella obvia — (wo specics
found i Czchow and Melsztyn, the first in the Polish
Carpathians.

Orcula  doliolum — a  species known [rom the
Carpathian Foothills, noted now 1n the Beskid Sydecki
Range.

The ruins offer favourable habitat conditions for
several thrcatened species of snails such as Balea
perversa, Trichia lubomirskii, Trichia bielzi. Perforatella
dibotrvon and Oxvchilus orientalis The described locali-

ties can be regarded as refuges of these species. and of

rich snail communities in general. Old castles situated
along the main valleys arc paths of migration of snails
connccted with sunny. dry habitats. as well as of calci-
philous taxa. The ancient trans-carpathian route Icading
through the Poprad and Dunajec River Valleys. fortificd
with more than ten castles. is the best example ol such a
migration path.
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STRESZCZENIE

W Beskidach 1 na Pogorza Karpackim zachowaly sie ruiny
licznych zamkow, usytuowane glownie na wzgorzach wzdluz
dohn glownych rzek (Marszalek 1993). Rozpadajace sig mury
budynkow 1 fortylikac)i wzbogacajy glebg w weglan wapnia
1 stwarzajy  speeyticzne warunki, wybilnie sprzyjajace rozwojo-
w1 wiclu gatunkow slimakow. Ruimy 1 ich najbhizsze oloczenic
od paru stulecr pozostajy pod wplywem wiome) sukeesjs,
prowadzice) do stopniowego roznicowania zespolow roslinnych
oraz fauny. Migjsca takic sq wprawdzie objete ochrony jako
zabviki historti 1 kultury materialne) (Ustawa o ochronie dobr
Kultury muzeach z 15-go lutego 1962), ale zarowno onc same
jak €7 h otoczenic w wigkszoscr przypadkow zaslugu)g takze
na ochrong jako obickty przvrodmceze. Bogate zespoly migeza-
kow, jak tez walorv krajobrazowe 1 geologiczne pownmy by
branc pod uwage jako motywy tworzcnia rezerwatow przyrody,
zespolow  przyrodniczo-krajobrazowych 1 uzytkow ckologicz-
nych.

Badania malakologiczne zostaly  przeprowadzone na 20
obicktach, wybranych  sposrod ponad 30 wstgpnie wytypo-
wanych (rve. 1). Zgromadzona kolekeja  obeymuje blisko 2.5
lysigca okazow reprezentujgeych 64 gatunki slimakow osko-
rupionych (tab. 1). Analiza taksonomiczna pozwolila na wyroz-
nienie dwoch zespolow fauny (rye. 2). Na spektrach malakolo-
gicznych mozna wykazac, ze w pierwszym z nich znaczny udzial
majq gatunki cieniolubne z domieszky mezofilnych, natonmast
drugi zespol odznacza si¢ przewagy shimakow  preferujacych
srodowisko otwarte (rve. 3 — A, BB). Odmienny tvp fauny
wystgpuje jedynic w otoczeniu rumn w Slemieniu. a odznacza sig
on obecnosery gatunkow wilgociolubnych (rve 3 - C).

Zastosowanic wskaznika roznicujaeego (1)) pozwolilo na
wskazanie  gatunkow  najbardzie)  charakterystycznyeh  dla
wspominych zespolow  fauny. Sa to: degopinella pura, VFitrea
diaphana. Vitrea crvstallina, Orcula doliolum 1 Carvchinm
tridentatum dla zespolu A oraz. Cochlicopa lubricella 1 Neso-
vitrea hammons dla zespolu B (1ye. 4) Omawiane zespoly
w pewnym stopnitt wyodrgbniajq sig takze na wykresach ujpmu-
jacveh rozklad wskaznikow roznorodnoseir w dwoch wariantach.
W obu wyodrebiia)y si¢ po trzy grupy probek, odrozniajace si¢

od siebie bogactwem 1 zroznicowaniem fauny, odzwierciedlaja-
cym warunki siedliskowe 1 wplyw antropopresji (rvc. 3).

Wskaziiki stalosci 1 dominac)i gatunkow na poszezegolnych
stanowiskach pozwalajy na okreslenic poszezegolnych zespolow
wedlug ich glownych skladmkow. Sy to launy: Zruncatellina
Vallonia, Laciniaria -  Truncatellina Vitrina  oraz
Truncatellina — Punctum (ryc. 6). Te same wskazniki wyzma-
czone dla calego zbioru probek uwmozliwiajy wvtypowanie
gatunkow, szczegolne charakterystycznveh dla zespolow slima-
kow zyjacych wsrod ram (rve. 7). Sg o Truncaiellina
cylindrica, Vallonia pulchella 1 Fitrina pellucida oraz Vallonia
costata, Laciniara plicata 1 Punctum  pyvgmacum  Wsrod
taksonow rzadko reprezentowanych (akcesorycznych) znajdujq
s1¢ nastgpujace gatunki, wyszezegolmone na czerwone) liscie
zwicrzat gingeych 1 zagrozonych w Polsce (CGlowacinski red.
1992): Balea perversa (gatunek wymierajacy) oraz Trichia
lubomirskii, Trichia bielzi, Perforatella dibotrvon v Discus
perspectivus (gatunki narazone). Wykaz ten uzupelma 10
gatukow zakwalifikowanych jako ,.rzadkie™.

Analiza populacyi objela kilka wybranych gatunkow, licaue
reprczentowanych w miektorveh stanowiskach. Sy to takie
taksony, jak Truncatellina cylindrica, Laciniaria plicata i AAlin-
da biplicata  oraz Balea perversa, Ruthenica  filograna.
Chilostoma faustinum, Pupilla muscorum. Fallonia pulchella
1 Vallonia costata (ryc. 8). W czesei badanych populacn okazy
maja srednic wymiary mniejsze niz wpopulacjach z innych
stanowisk.

Badania malakologiczne uzupelnione danymi z zakresu przy-
rody nieozywione) upowazniajy do podjecia staran o utworzenie
jednego rezerwatu przyrody,  pigein zespolow  przyrodniczo-
-krajobrazowych oraz czterech uzytkow ekologicznyeh. Ochrong
rezerwatowy nalezy objac Gorg Lanckoronsky — obickt szeze-
golnie mteresujycy z naukowego 1 dydaktycznego punktu widze-
ma. Proponuje sig utworzenie nastgpujaeych zespolow przyrod-
niczo-krajobrazowych, rozmiceszezonych wzdluz starcgo, trans-
Karpackiego szlaku  komunikacyjnego, bicgnacego  dolinanu
Popradu 1 Dunajca: Wzgorze Baszta w Muszynie, Wzgorze
Zamkowe w Rvtrze, cvpel wzgorza Zamezysko w Roznowie,
skalisty polwysep w Wytrzyszczee oraz wzgorze w Melszivnie
Za uzytki ckologiczne winny by¢ uznane: Wzgorze Wolck w Ko-
biemicach, szczytowa cz¢$¢ wzgorza Zarek w Barwaldzic kolo
Kalwarii, wzgorze z baszta w Czchowie oraz nuny w Zagéorzu
Dwie ruiny zamkow wystgpujg na obszarach istmejgeych rezer-
watow (Myslenice — Zarabie oraz Gora Sobien kolo Monastyr-
ca), a dwie — na obszarach projektowanych rezerwalow przvrody
(Golesz w Krajowicach 1 Kanienice w Odrzykoniu ).

Rumy zamkow usytuowane w miepscach o duzych war-
tosciach naturalnych, a zarazem stwarzayace szczegolnie korzy-
stne wanmki dla rozwoju malakofauny, zasluguja na ochrong
zarowno jako dobra kulturv narodowej, jak 1 — wraz z¢ swoim
otoczeniem — obiekty przyrodnicze. Winny wige bye powszech-
nic uwzgledniane  przy  typowaniu, projektowanin 1 doku-
mentowaniu nowych rezerwatow 1 mnych  form  ochrony
przyrody.



