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Abstract

A population ofHydrobiasp. Hydrobia ulvaePennant antlydrobia ventrosaMontagu) was stud-
ied in the Polish coastal zone (up to 3 nauticdéshiof the Baltic Sea within the open coast of
Polish Middle Pomerania. Abundance, wet biomasd, tae frequency oflydrobia were deter-
mined in the coastal waters, including estuariethefWieprza, Stupia, Lupawa, teba rivers and
open coastal in the vicinity of Czotpino (Stawski National Park) and Wiadystawowo. The fre-
quency (F) oHydrobiain the open coast of the Middle Pomerania amouttte39%, while in the
coastal zone of the open sea (Czolpino and Wiadystaythere were no snailhe abundance
of Hydrobiidae in the coastal zone surveyed, ranged from 0 &s&cimens per fof the bot-
tom (X = 33.7 spec. M). Wet biomass of this bivalve ranged from 0 to01@, M2 (X = 1.0 G,
m?). ApparentlyHydrobiasp has found better conditions for living and develepinin the estu-
ary Middle Pomerania coast compared to open coddtalabundance of this gastropods in the es-
tuary zone was 27-fold higher than in the opentcaad the wet weight was about 1.5-fold higher,
respectivelyHydrobiidaeplays an important role in the monitoring of bexgttof the Baltic Sea,
not constitutes a distinct food base of animakh(find othehydrobionts).
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INTRODUCTION

Hydrobia ulvaeand Hydrobia ventrosaGastropoda: Prosobranchia) are a species
widely distributed in the seas and oceans of theHgon Hemisphere (North Amer-
ica, Europe, Asia), (Grudemo and Johannesson 189®)e Baltic Sea it is a char-
acteristic species of the macrozoobenthos, intmgpitie bottom down to some 30-
-50 m deep (Warzocha 1994)ydrobia sp. for its not large size dorgain a sub-
stantial biomass and it may become a dominant maohl®nthos species while
Mytilus edulisor Mya arenariaare absent or poorly represented. The biomass of
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Hydrobia sp. constitutes also a food base for fish includingwoeercially important
fish species (Krzykawski and Zatachowski 1983, Iekilil947). The species sur-
veyed has been studied as a component of BaltihbsiiDemel and Mulicki 1954,
Grudemo and Johannesson 1999, Mulicki Zntlidziaski 1969, Schulte-Oehlmann
et al. 1997, Warzocha 1994, ¥idak 2004). More detailed studies were carried out
in the Pomeranian Bay and in the GslaBay (Bik 1997, Herra and Wiktor 1985,
Osowiecki 2000, Kube et al. 1996, 1997, Mastow€ld2, Witek 19957mudziski
and Ostrowski 1990Zmudziiski and Andrulewicz 1997). In addition to the above
mentioned authordjydrobia as a component of the macrozoobenthos, was studied
also by Kotwicki 1997 Zmudziski 1982 a and b, Haque et al. 199mudziski
and Andrulewicz 1997 who concentrated on the Paésfitorial waters, particularly
the shallowest zone subjected to wave action. Theais are an important species
enabling determination of macrozoobenthos’ charigesionitoring of the Baltic
Sea. The coastal zone, due to a direct contactlavith and receiving waters of pre-
dominantly polluted and eutrophied rivers, is aldhg deepest areas, the most en-
dangered zone of the Baltic Sea.

The aim of the present study was to determine iteiltlition and structure (abun-
dance, wet weight and size) of the populatioHgéirobia sp. in the 3-mile Polish
coastal zone within the stretch of Dartowo-Whadysdao. The data acquired will
help to determine in the future the quantitativardes indicating trends in devel-
opment ofHydrobiain our Middle Pomeranian coastal zone exposedtimus fac-
tors of human activity. This paper is also intendedutline the distribution and
abundance oflydrobiidaeas a food base for animals, in this number also $pe-
cies of economical importance.

MATERIAL AND METHODS

Hydrobiasp. was studied from 1998 throughout 2002, within3hmile Polish coastal
zone of the Baltic stretching from Dartowo to Wiatwwowo (Fig. 1). The gastropods
were sampled from a total of 10 sites with a VaerVeottom sampler, covering the
area of 0.1 h A double sample was taken from each site, whimhstates to a total of
44 samples. The precise location of the profilestae sampling sites was determined
using the Global Positioning System (GPS) and arradaring. A total of 6 bottom
profiles perpendicular to the shoreline were deatiggh within the coast stretch studied.
The profiles were 3-nautical-mile-long (in Dartowdditionally on 4 Nm), except for
Wiadystawowo, where the profile was only 2-miledon

Within the latter, two additional sites were desitgd 1 mile from the shore and
1 mile to the west and to the east. Also the typsubstrate and the depth were
noted on the individual sites (Tab. 1). Fig. 1 #adole 2 present the location and the
distance from the shore (in nautical miles) andrilmber of sampling sites on indi-
vidual profiles. The material collected was strdirom a benthic sieve with a 1-mm
mesh size and subsequently fixed in a 4-% formaidelsolution. In the laboratory,
the material was sorted (not classified to spe@es) the number of the gastropods
was related to 1 fnThe wet weight ofydrobia dried on a filter paper (including
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Table 2
Comparison of the abundance, biomass, and thednegwfHydrobiasp. in the coastal zone
of river estuaries (first order estuary) and thel@ino and Wiadystawowo

Estuary Open coast Estuary Open coast
Region abundance ind. biomass g, m?| F |biomassg, m?| F
range| X range| X range | X (%) | range| X (%)
Polish Baltic)  s9g| 73| 0| o 0120 14 39 o o d
coastal zone

the water present in the mantle cavity) was deteethon a laboratory balance to the
nearest 0.001 g and related to the’ binthe bottom. The size ¢fydrobiasp was
determined through measuring the shell width (fitmapex to the shell base) using
a slide calliper to the nearest 0.1 mm. A tota288 specimens dflydrobiidaewere
measured.

RESULTS

In macrozoobenthos Mollusca the dominated four isgebivalves, presently ob-
served in the studied stretch of the Polish coagiak (Dartowo-Wthadystawowo)
were Macoma balthicalL.), Mytilus edulisL., Mya arearial., andCardium glau-
cumPetersen, however Gastropods represented twaesparobia ulvaeandHy-
drobia ventrosaall of them typical representatives of shalloveas of the Baltic
Sea.Hydrobiidaein the searched 3-mile-long coastal zone by thesithe and bio-
mass were replaced by bivalvia representatiVes. abundance dflydrobia sp.in
the studied zone was significantly diversified (fr® to 398 specimens pefand

in the profiles Dartéwko East (I B), Rowy West (W), teba East (V b) and the
open coastal zone Czotpino (V) and Wihadystawowd) f\6 gastropods was found
(Tab. 2). The abundance of Hydrobia on the bottbithe® coastal zone of the Mid-
dle Pomerania was on the profiles teba (transaf A): X = 107 ind. rif. The
highest mean densities of analysed snails in thersaf middle Pomerania were
recorded on profiles Il B (Ustka East) and V A (Belyest) and they amounted to
102 and 107 ind. perfrespectively.

Detailed data relating tblydrobia sp. density in studied profiles on certain siias (
different distance from the shore, Fig. 1) are skwim table 3. It is noticed that the
highest density on all researched profiles arechot2 Nm distance from the shore
(X=6.01 ind. rif). Hydrobiidae rarely inhabit the most shallow and the deepest
coastal zones (above 20 m) an exeption was Wieprea mouth whereédydrobia
appeared only in the deepest localized state. AmajyHydrobiadistribution on pro-
files situated in the areas of river-mouths (es&)ar is stated that average snail den-

sity is 1.5 times higher on western profilé$<(50.6 ind. nif) than on eastern ones
(X=33.6 ind. nif), on exeption is Lupawa river-mouth.
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Table 3

Abundance and frequency (F)laydrobiasp. in the studied Polish coastal zone
of the Baltic (Dartowo-Wtadystawowo)

= Abundance (ind. )
LF({)(ezglt?onn % Nautical Mile (Nm) - ((!;_0 )
Elos| 10| 15[ 2d 39 40
Middle Pomerania
Wieprza estuary Dartéwko West |A | 320 0 - 0 0 0| 640 20
Dartowo East B 0 0 - 0 0 0 0 0
Stupia estuary Ustka West A | O 5 - 120| O - | 31.3] 50
Ustka East B | 0O 0 - 90 | 318 - |102.0 50
Lupawa estuary Rowy West A 0 0 - 0 - 0 0
Rowy East B | 0 130 - 0 0 -1 3285 25
Open coastal Czotpino v 0 0 - 0 0 - 0 0
teba estuary Leba West VA | O - 398| 30 - 107| 50
teba East VB 0 - 0 - - 0 0
Open coastal Wiadystawowo \Y( 0 l(\)N 1OE 0 0 - 0 0
Table 4

Wet weight and frequency éfydrobiasp. in the studied Polish coastal zone
of the Baltic (Dartowo-Wtadystawowo)

= Biomass (in: g, M?)
le{)(e;glt?onn % Nautical Mile (Nm) - ((!;_0 )
Elos| 10| 15[ 29 39 40
Middle Pomerania

Wieprza estuary Dartéwko West 1A | 12 0 - 0 0 0 24| 20
Dartowo East B 0 0 - 0 0 0 0
Stupia estuary Ustka West IIA | 0O |0.05 - 45| 0 - 1.1 50
Ustka East B | 0O 0 - 25| 81| - 2.7 50
tupawa estuary Rowy West A 0 0 - - 0 0
Rowy East B | 0 5.2 - 0 0 - 13| 25
Open coastal Czotpino \ 0 - - 0 0
teba estuary Leba West VA | O - 9.99 09| - 27| 50
teba East VB 0 - - - 0 0
Open coastal Wiadystawowo \Y( 0 l(\)N 1OE 0 0 - 0 0
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Transformed raw data indicate that the abundané¢ydfobia increases along with
the distance from the shore, up to 2.0-2.5 Nm:

Distance from shore line [ij 0.5 1.0 15 2.0 2.5 3.0

Abundance [spec. fi ‘ 3 1 0 6 3 0

More detailed data on the mean wet weighHgtirobia on the entire area studied
and the full range of depths covered confirms inegal terms the increase of the
mean biomass along with the growing distance froenghore, which is associated
with the depth increase:

Depth biomass
2.0-49m 0 g M
5.0-9.9 m 1.50 Gy M

10.0-14.9 m 0.44.g, m*?
15.0-19.9 m 1.28,g, m*
20.0-24.9 m 1.16,g, m*

The statistically significant correlation, howevevas demonstrated between the
abundance and the wet weighttbfdrobiidaeand the depth of its occurrence in the
coastal zone. The wet weightldfdrobia, similarly as the abundance and frequency
were higher in the estuary compared to the opestabzone. The value of the mean
wet weight was about 1.5-fold higher in the b&y% 1.28 g, m?) compared to the
wet weigh of researched snails in the studied @oastal zone of the Middle Pome-
rania (Tab. 4). Similarly as the abundance, thaieslof the wet weight varied
within a wide range (0.0-9.99,g m). The highest wet weight ¢fydrobiidaewas
observed in the area of Ustka, Leba and the Darligithouse (transects: I, 11, IV,
Fig. 1, Tab. 4). The lowest wet weight of that gg@bds (at sites ilydrobiidag
was observed on transect Il a (Ustka East), (TakExXcept for two transects (IX A
and X| B) whereMacomawas absent, the lowest value of the wet weighhisf bi-
valve was observed on profile IX B (Dartéwko E43ab. 4). The highest of the wet
weight of the researched snails was noted in 2 Mtarce from the shorexE 0.53
Oww M2). Analysing Hydrobia biomass distribution on e situated in the areas
of river-mouth (estuaries) it is stated that therage wet weight value of the re-
searched snails is 1.5 times higher on westerilgsdhan on eastern ones.

The frequency (F) oflydrobiidaewas distinctly not higher in the coastal waters of
the Middle Pomerania (19.5%). Not transect whereewigat's gastropods at all sites
(F=100%). The highest frequency (F = 50% Hyfdrobiaware stated in the areas of
Ustka and teba estuary (transects Il A and B, Yahles 3, 4).

The study of the size structure (shell width, meadurom the apex) dflydrobia
sp. demonstrated that those snails in the coastal abtiee Middle Pomeranian at-
tained up to 3.9 mm of width. It is interestingtthi@e in general, the mean width of
Hydrobia shell grew from the west (Dartowo) to the east(Ts). Similarly as the
mean width oHydrobia, also grew the mean weight of individual specimens
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Table 5
Shell width, mean wet weight of individual speciragand the dominant age groups
of Hydrobiidaein the studied coastal zone of the Baltic

rea AT} pominantuictn | o3 e
Range X iN: Gy M2
Dartowo 2.0-2.9 25 2.4 0.002
Ustka 2.1-3.9 2.8 3.0 0.003
Rowy 1.0-3.9 2.7 1.8 0.005
teba 1.0-3.9 2.7 25 0.005

The most numerous group are snails with their izl of 2.5-2.9 mm, stating to
31.8% of generally researchelgdrobia population. Also a significant port takéy-
drobiidae representatives from another group 3.0-3.4 mm3{@3.very few found

the biggest representatives (3.5-3.9 mm) only B%the smallest ones (1-1.4 mm)
only 2% of the whole researched population. Thetrdidferent profiles considering
the size were localized in Leba river-mouth (estum), but the least different were

in the areas of Wieprza river-mouth (Fig. 2).

On profiles situated by the Stupia river-mouth (peoll) and teba (profile V)
dominated biggeHydrobia sp. representatives but by the Wieprza and tupawa
river-mouths the smallest.

DISCUSSION

The surveyed coastal zone of the Baltic Sea (Figs the most extensively exposed
to the action of frequently unfavourable factorghd proximate land and it is par-
ticularly true for the estuary areas. The extertividr impact on the coastal zone is
dependant, predominantly on the flow velocity afiver, level of its pollution and
eutrophication (Tab. 6). It is also very importdrthe river estuary contains a larger
body of water acting as a sedimentation area. th fiodies of water, substantial
amounts of abiseston, heavy metals, PCBs and stiistances harmful to hydrobi-
onts are eliminated. On the other hand those badiesater (Gardno Lagoon, teb-
sko Lagoon) promote an intense increase of prinpmogluction (development of
bacterioplankton, phytoplankton) and secondary petdn e.g. zooplankton. For
example the chlorophyll “a” content in the watefgh®e Szczecin Lagoon was very
high and it reached 57 mginwhereas in the nearby waters of the Pomeranign Ba
(Baltic) receiving Odra River waters from the lagabe content of Chlorophyl “a”
was 16 times lower and amounted to as little as1®y61° (Niemkiewicz 1999). In-
tensely developing plankton (bioseston) from thaxsas is carried out to the coastal
zone of the sea. It substantially enriches the foase of a number of hydrobiont
species, in this number also benthic forms, forngda gastropods. Some,
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Table 6
A checklist of pollutants load (tons/year or in kgsr) in the estuary areas
of rivers according to “IMGW Gdynia (1999)”

Wieprza Rivenl Stupia River | tupawa River teba River
BODs 1160.0 1708.3 795.8 1337.4
COD Mn 19774.9 11150.8 4375.4 10793.7
Chlorides 5666.0 6590.0 2199.0 5311.0
Seston 10214.0 8923.0 3741.0 8057.0
T-N 1244.6 1114.0 636.3 1083.6
N-NH, 147.7 41.4 26.2 81.8
N-NOy 696.7 643.3 433.3 517.3
N-org. 398.9 429.6 176.6 484.6
T-P 119.4 77.9 32.7 72.0
P-PQ 38.7 48.2 19.5 48.0
Calcium (Ca)* 30872.6 30101.7 13304.8 25179.4
Chromium total (Cr)* 0.606 0.565 0.251 0.430
Zinc (Zn )* 1.11 11.48 4.30 10.55
Cadmium (Cd)* 0.606 0.056 0.025 0.043
Copper (Cu)* 0.940 0.846 0.430 0.639
Lead (Pb)* 0.87 1.26 0.55 1.58

*in: kgslyear

typically freshwater plankters, in contact with maalty waters (7-8 PSU) of the
Baltic die off in bulk, enriching the bottom in @ngic matter, which in turn may be
utilised by benthos. Rivers bring mineral salt$ht® coastal zone, in this number nu-
trients, promoting increase of primary productittipugh increased development of
autochthonous Baltic planktonic algae (Friedricld &vilamski 1985; Niemkiewicz
1999, Pollution status... 1999). Substantial am®whtorganic seston (high B@D
Tab. 6) and allogenous biogenic substances entg@pdimary production in the ma-
rine areas of estuaries influence development afroz@obenthos, in this number
gastropods. For example, near the Rowy estuaryhmthg wet weight oHydrobia
sp. reaches 269.5 g TmnComparing the data from tables 6 and 7 we can adecl
that Hydrobia developed most extensively in the estuary areth®fcoastal zone
Ustka and teba, where the rivers waters bring itmdas amounts of bioseston and
nutrients, lowest than Wieprza River and higheahthupawa River. The presently
determined mean values on the abundance and wethtwef Hydrobiidae in
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Table 7
Abundance, wet weight and frequencyHyfdrobiasp. in the studied Polish
coastal zone of the Baltic

Region é Abundance (ind. if) | Wet weight (g, m?) | £
: c Source
Location @ - R C)]
= range X range X
Strait of Star&wina 0-144 1.6 0-7.87 0.1 5{3 Bak 1997
Wieprza estuary | |z | 0320 | 40| 0120 2.4
Dartowo West 15
Dartowo East 1B 0 0 0 0
present papef
Stupia estuary
Ustka West A 0-120 31.3 0-4.5 11
50
Ustka East 1B 0-318 102.0 0-8.1 2.7
Wozniczka
- g -
Ustka 9-667 2519 0.05-1.08 04 100 2004
’;upawa estuary A 0 0 0 0
owy 12.5
Rowy East B 0-130 325 0-5.2 1.3 present papef
Open .coastal Y, 0 0 0 0 0
Czotpino
. Wozniczka
Czotpino 0 0 0 0 0 2004
teba estuary
VA 0-398 107 0-10.0 2.7
teba West 28.6 present papef
teba East VB 0 0 0 0
Leba 18-5182| 2577/80.05-6.45 3.3 | 10p VoZniczka
2004
Open coastal
Wiadystawowo VI 0 0 0 0 0| present paps
Bay of Puck 1075.0 5.7 | 100
Gulf of Gdaisk 459.0/ 0.01-2.8) 10.2 Wenne, Wiktol
- 1982
Wista estuary 20
Wiostoujscie )

=
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the estuary zones of the coastal waters and iaréees of open shore do not enable
to draw an explicit conclusion on the gross eff@fctivers (trophic conditions) on
supposedly more extensive developmentgéirobia. It is possible, however, that
bigger rivers such as the Stupia and teba may e@hdavelopment of macrozoo-
benthos, in this numbddydrobia (Tab. 7). In places where water heats fast and
which are not exposed to pollution influerdgdrobiidaedevelop themselves much
better(Cardoso et al. 2002, Osowiecki 2000, Wenne anddWik982,Zmudziiski
and Ostrowski 1990). Also hydrological factors nieyimportant (transfer of sedi-
ments by benthic water currents), as well as tpe tf substrate, and biotic factors
(predation), (Andersen et al. 2002, Haubois e2@04).

Hydrobia ulvaeand Hydrobia ventrosdor many reasons constitutes an important
component of macrozoobenthos inhabiting the flddhe Baltic Sea, down to 50 m
depth (Warzocha 1994, et al.). In the coastal dydrobiasp. is frequently a domi-
nant form, considering its biomass (Wenne and Wik@82, Warzocha 1994, Witek
1995). In the Puck Bay, depending on the distanm® the discharge points of the
Reda River waters, which is associated with detriarichment of the bottom, the
dominant species afEheodoxus fluviatiliand Lymnea peregra f. balthicEBMuel-
ler), (Wenne and Wiktor 1982).

It is evident from the data of Obolewski and Pigsikpublished) that in the 3-mile
coastal zone of the Middle Pomerania, the resesmelils was the only gastropods
species in the macrozoobenthos community. Thestexce is relevant to cold sea
current washing out the Middle Pomeranian.

The size structure of the populatiBigdrobiasp. in the research coastal zone Middle
Pomeranian (Fig. 1) was not different. In westlats zone was only big gastro-
pods> 2.0 mm, while in the zone localisation in the dhstbottom inhabiting also
little sizeHydrobia>1.0 mm (Fig. 2). Such atypical size structure &f plopulation
studied was possibly linked to a specific predatléydrobia sp. constitutes proba-
bly a local food base for fistP(atichtysflesus(L.), Platessaplatessa(L.), Psetta
maxima= ScophthalmusnaxismugL.), ZoarcesviviparusL.), particularly eagerly

in warm seasons (Krzykawski and Zatachowski 1988Jidki 1947, Stepniewicz
and Meissner 1999, Witek 1995). Large specimenesdarch snailsare probably
intensively eaten up also by turb&gophthalmus maximuattaining the length of
55 cm in the Baltic Sea. Turbot and other predatiatfishes or water birds feed on
Hydrobia in the entire Polish coastal zone of the Baltid #mey do not cause such
strong reduction in the abundance of great sizeggé 5.0 mm).

It is interesting that the coastal area in the nity of the Swina mouth is inhabited
by another big crustacean, a crayfi€hiconectes limosuRaf.) Swierczyiski un-
published). Piesik (1974) demonstrated in his stilndy this crayfish species unin-
tentionally introduced to European waters from Rdkimerica feeds also on smaller
Mollusca, e.g. orDreissenashorter than 12 mm (in the Szczecin Lagoon). The
above-mentioned data indicate that the estuary efr¢he Baltic coastal zone af-
fected by freshwater with its salinity periodicattgcreasing down to 3 PSU is in-
habited by three additional euryhaline speciesrefiators QrconectesandRutilug
generally absent from the remaining part of thestalaarea studied, though yet not
researched thiprocessin estuary of the Middle Pomeranian. RodBtutilus ruti-
lus),
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after attaining the size of 10-12 cm acquires céipalf crushing with its pharyn-
geal teeth, molluscs. Therefore if they are preserthe habitat, they constitute
a principal part of their diet. Also juvenile spmeins of flatfishes, particularly in
summer, feed on the bottom in warmer waters closke shore.

The presently acquired data on the occurrence,daneoe, and the biomass ldy-
drobia sp. in the studied Polish coastal zone of the Baittidicate that those gastro-
pods are affected in different intensity by abidéctors (water current, type of bot-
tom) and biotic (autochthonous and allochthonoussdston content, predation).
Hydrobia sp. occurred commonly and its frequency (F) rangechf@tb to 100%. In
individual coastal zones, research snails encoeateariable conditions for their
development, which is confirmed by variable abumgarand by the size structure.
The data acquired indicate thdydrobiidaefinds more convenient conditions for its
development in the estuary, compared to the opastabzone of the Middle Pom-
erania (Tab. 7). Compared to the data of WenneVdiktbr (1982) presenting mean
values for the abundance bfydrobia in Puck Buy and Gulf of Gdak waters
(suitably 1075 and 459 specimens pef)nthe presently determined values for the
Middle Pomeranian were 32- and 14-fold lower (3dcimens rif). But in the Odra
estuary subjected to strong pollution influencehait river researchedydrobia sp.
appear sporadically restricting its appearancbead¢ed area @& 1997, Kube et al.
1996, 1997). In the studied stretch of the Middtemrania, the abundance lgy-
drobiidae were as many as 25-fold lower (943 specimens1&rin relation to the
data of Waniczka (2004).

Analysis of the wet weight dflydrobiidaeindicates that the food base for aquatic
fauna, including commercially important fish spegiprovided by these gastropods
develops the most intensively in the coastal zon¢hée area of Ustka and teba
(Transect Il and V) in the Middle Pomeranian.

CONCLUSIONS

1. Hydrobia sp.is a gastropods not commonly occurring in the sid-mile Pol-
ish coastal zone of the Baltic. The frequency Ehcs species ranged from 0 to
50%. The highest frequency was recorded in thesaséastuary Ustka (100%).
The frequency for the coastal zone of the MiddlenBx@nian was low and it
amounted to 39% (on the average), while this faftiothe open coastal zone of
the Middle Pomeranian not was that’s gastropods.

2. The abundance dflydrobiidae was diversified (from O to 398 specimens per
m?) (X = 33.7 spec. per 7). In the coastal zone of the Middle Pomeraniarott
was higher and it amounted to 42.1 ind®. m

3. The wet weight oHydrobiasp.in the coastal zone studied (Dartowo-Wtadysta-
wowo) ranged from 0 to 12.Q,gm? (X = 1.0 g m?).

4. The mean value of shell width Hiydrobia specimens studied shown a growing
tendency from the west (2.5 mm) to the east (2.7.mm

5. The analysis of the mean abundance, wet wedggti,the frequency points out
thatHydrobiato the areas of the Middle Pomerania exhibitedenimtensive
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qualitative growth, which was probably caused byranconvenient trophic condi-
tions (Odra River estuary), weakened, and selegptigesure of flatfishes.

6. Considering little quantity on the studidlgldrobia ulvaeandHydrobia ventrosa
area we can think about using this organism asnditator of unfavourable
changes happening in the environment.
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ROZMIESZCZENIE | ROLASLIMAKOW Z RODZAJU HYDROBIIDAEW POLSKIEJ
STREFIE PRZYBRZENEJ BALTYKU (DARLOWO-WLADY SEAWOWO)

Streszczenie

Badano populagjslimakéw Hydrobia sp. Hydrobia ulvaePennant Hydrobia ventrosa
Montagu) w polskiej strefie przybrzeej Baltyku (max. do 3 Mm) w otwartym wybrze
PomorzaSrodkowego. Okréono zagszczenie, biomasmokrm oraz frekwenej Hydrobia
sp. w wodach przybrzaych, w tym w rejonach & rzek Wieprzy, Stupi, Lupawy i Leby
oraz otwartego wybrza w pobliu Czolpina (Stowiski Park Narodowy) oraz Wiadystawo-
wa. Frekwencjalydrobiaw strefie przybrzenej Pomorzarodkowego wynosita — F = 39%,
natomiast nie wysgpity one w strefie przybrzmej otwartego morza. Zagzczenie wodgy-
tek w badanej strefie przybrzeej wahato si w granicach od 0 do 398 osobn*mina
(X =33,7 osobn. ). Wartdi¢ masy mokrej tego gatunku matwahata si od 0 do 12,0 g,
m? (X=1,0 g,m m?). Hydrobia sp. znajdowata dogodniejsze warunki do rozwoju w strefi
przybrzeinej PomorzaSrodkowego w poréwnaniu ze stgebtwartego morza. Zagzczenie
tych slimakoéw byto 27-krotnie, a masa mokra 1,5-krotnigzgza w strefach przyégiowych
niz na otwartym wybrzai. Hydrobiidaeodgrywaj wazna role w monitoringu bentosu Mo-
rza Battyckiego, natomiast nie preferowan baz pokarmoww dla zwierat (ryb i innych
hydro-
biontow).



