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Factors affecting different spatial distribution of wintering Tufted
Duck Aythya fuligula and Goldeneye Bucephala clangula in the
western part of the Gulf of Gdarisk (Poland)

DARIUSZ JAKUBAS

Tufted Duck and Goldeneye wintering in the western part
of the Gulf of Gdarisk (Poland) were counted in January
1988-1999. In al seasons, the concentrations of the two
species were observed in different places. Tufted Ducks
gathered in areas well protected against waves and winds
(in harbours, near breakwaters, in the river mouths).
Goldeneyes preferred areas abundant in food and with
shallow water. This distribution difference of the species
could beaffected by their behaviour. Tufted Duck searched
qui et resting placesby day when Goldeneyemainly foraged
in the same time. During all seasons, adult male ratio of
both species was similar. Adult males were the most
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numerous group during severe winters (with ice-cover in
part of the study area). This could be aresult of arrival of
birds from frozen wintering areas in northern Europe
(predominance of males) and of abandonment of the study
area by females and young birds, which are less resistant
to bad conditions. In mild winters, individuals in female
plumagepredominatedinthemajority of thecoastal sectors.
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Introduction

The Gulf of Gdarisk isanimportant basin for winte-
ring waterbirds. Rel atively shallow water makesthis
area attractive for Tufted Duck Aythya fuligula and
Goldeneye Bucephala clangula. The popul ations of
both specieswintering in the Gulf of Gdarisk perio-
dically make up ca 1% and 1-3,5% of the whole
European winter popul ation of these species (Mon-
val & Pirot 1989, Michno et a. 1993, Meissner &
Klawikowska 1993, Wetlands International 2002).
Thiswinter areais therefore important on the scale
of the whole continent.

Data from the southern coast of Sweden (Nilsson
1972) show that wintering Tufted Ducks search for
quiet and sheltered places, suitablefor resting during
day-time, and gather in the flocks of above 1000
birds. They forageat night at sitesthat may bedistant
from the daytime roost. On the contrary, the
Goldeneye forages by day in smaller, more diffuse
flocksand prefersshallow basinswith stony bottom.

An earlier study on wintering habits of these
speciesinthe Gulf of Gdarisk intheseasonsof 1984/

1985-1986/1987 (Michno et al. 1993, Meissner &
Klawikowska 1993) showed that the two species
concentrated in different places.

Thispaper isan attempt to explain thedistribution
of Tufted Duck and Goldeneye flocks wintering in
the Gulf of Gdarisk, and to explore possible factors
that may suggest why they differ in site selection.

Study area

The surveys were conducted in the area from the
VistulamouthtotheRozewieCape, anareaincluding
the westernmost part of the Gulf of Gdarisk, Puck
Bay, and the Hel Peninsula (Figure 1). The southern
coast between VistulaM outh and Sopot issandy and
low. North off Sopot, thereare cliffsthat are crossed
by river valleys (among others Reda and Ptutnica
rivers). The Hel Pensinsula (37 kmlong) ischarac-
terized by a sandy coast on the open sea side and
shallow bays with narrow sandy beaches on the
inner side. There areafew hydrotechnical construc-
tions in the area — harbours with piers in Gdarisk
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Figur. 1. Constancy and long-term mean number of Tufted Duck Aythya fuligula (black colour) and Goldeneye Bucephala

clangula (grey colour) in mild and servere winters. Broken line — appproximate border of ice cover.
Forekomstkonstans och medel antal for vigg (svarta symboler) och knipa (gré symboler) under milda och kallavintrar. Streckad
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NorthernHarbour, Gdynia, Hel, and Wtadystawowo,
and costal breakwaters in the WistaSmiataMouth,
in Gdynia, and between Wtadystwowo and Kuznica
(Meissner 1993).

Methods

Tufted Duck and Goldeneye were counted during
counts of wintering waterbirds, which were
performed by the Waterbird Research Group
KULING inthe seasons 1988-1999. In this paper |
usethe datafrom the counts that were carried out in
the middle of January from the shore. From 135 km
(1988-1997) t0120(1998-1999) kmof thecoastline
of the Gdaisk Gulf were examined. The small
difference of 15 km between the two periods refers
to two sections with small bird numbers, which has
no effect on the results presented in this paper. The
breadth of the surveyed belt was estimated to be
about 1000 meters. Both Tufted Duck and Goldeneye
divefor food to adepth of afew meters(Tufted Duck
3-5m, Goldeneye 4 m). The four meters depth line
runs within one kilometre from the coast in the
southern part of study area.

Inthe Gulf of Puck that line follows the border of
icecover (Figure1). A comparison of resultsof bird
counts from ship and coast in the Gulf of Puck has
shown that Tufted Duck and Goldeneyegather close
to the coast (Strawiriski 1990). Counts of these
species carried out from land in this area thus give
safe estimates of the number and distribution of the
whole populations (Cramp & Simmons 1998,
Manikowski 1968, Nilsson 1972, Strawinski 1983,
GOrski & Strawiniski 1985).

Due to differentiated shape of the coastline and
localisation of the bird feeding places, breakwaters
and piers, the study area was divided into 44 basic
sectors. 10-15 people have counted birds during 1—
2 days. The maximum numbers of birdsobservedin
the consecutive seasons are shown in Table 1. Only

the birds that were distinctly observed feeding or
roosting onthewater in agiven sector were counted.
Birdsthat flew from one sector to another were not
recorded.

The twelve seasons were divided into two
categories:. (1) two severewinters, whenice covered
parts of the Gulf of Gdarisk and Gulf of Puck in
January 19961997, and (2) ten mild winters with
littleor noice.

For the analyses of the bird distribution in the 44
basicsectors, | cal culated (1) constancy of occurrence
(percent of winters with occurrence of more than
100 birdsin agiven sector), and (2) mean number of
birds in seasons when above 100 individuals were
observed.

Femal esand young mal escannot be distinguished
during this kind of counts (Cramp & Simmons
1998). Therefore | calculated only the adult male
ratio. Inorder togetlarger and morereliablesamples,
this was done for nine bigger areas that were
constructed by combining afew neighbouring basic
sectors.

Results

Spatial distribution of Tufted Duck

Constancy of occurrence and mean numbers are
showninFigure 1. During theten mild wintersthere
were no places, where aconcentration of above 100
individualswas observed in all winters. Most often,
flocks of above 100 Tufted Duckswere observed in
theVistulaMouth and in the Gdarisk Northern Har-
bour. These two sites had similar mean number of
birds (179941242 sd and 2289+2880 sd; Student t-
test; t=—0,465; df=15; p>0,05). A little lower con-
stancy of occurrence was observed in the Prutnica
mouth, Ptasi Rgj lake, and in the parts of coast with
hydrotechnical constructions such as the harbour
and embankment in Gdynia and Sopot pier. In the

Table 1. Number of Tufted Duck and Goldeneye observed in the consecutive seasons and the proportion of adult

males.

Antal av vigg och knipa som observerats olika vintrar samt andelen adulta hanar.

Species Year Ar

Art 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Tufted Duck 3940 9296 15211 4231 14369 6259 8675 8656 18029 14347 7464 3572
% adult males 51,5 42,7 42,2 40,9 59,0 570 504 733 54,0 553 61,0 -
Goldeneye 2557 3472 5767 5442 2659 3743 3281 15589 9137 5781 2383 3366
% adult males 38,6 275 373 48,6 435 548 368 46,7 59,6 644 345 423
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rest of the sectors larger concentrations were rare.
The Tufted Duck wasparticularly rareaong the Hel
Peninsula and in the southern part of the Gulf of
Gdarisk.

Duringtheseverewintersof 1996-1997, whenice
covered the inner, northwestern part of the gulf, the
Tufted Duck was concentrated in the southern part
and also preferred sectors that were well protected
against wind and waves — north off Gdynia (along
cliffs), Sopot pier, and Gdarisk Northern Harbour
(breakwaters and piers). The number of individuals
was similar in these three sectors (Kruskal-Wallis
test, H(2, N=6)=2; p>0,05). During oneseason birds
were observed close to other hydrotechnical
constructions — Hel harbour, near Jurata pier, and
ice-free areas in the mouths of Reda and Wista
Smiata rivers. The concentrations were big (above
600 individuals) in four sectors. Concentrations of
more than 100 birds were observed in only four
sectors in one of the two winters. In the rest of the
sectors, as in the mild winters, less than 100
individuals were observed.

Soatial distribution of Goldeneye

The constancy of occurrence and mean numbers of
GoldeneyeareshowninFigurelinthesameway as
for Tufted Duck. During the mild winters the
Goldeneyeswere strongly concentrated in the Puck
Bay, northwest of aline between Gdyniaand Jurata.
During all ten mild winters, concentrations of more
than 100 Goldeneyes were found in two sectors —
near Rewaand betweenWtadystawowo and Chatupy.
Themean number of birds(308+237 sdand439+221
sd) was similar in these places (Student t-test, t= —
1,276; df=18; p>0,05). Aggregation of above 100
Goldeneyes during 5-9 winterswas observed in the
Vistulamouth, along the cliffs of the Gulfs of Puck
and Gdarisk (north off Gdynia), and aong the flat
banks of Hel Peninsula.

During the severe winters, the Goldeneye flocks
were observed at other places than in the mild
winters, namely between Rewaand Sopot and at the
Vistula mouth. More than 100 birds were observed
in four sectors in both winters and in nine other
sectors in one of the winters. The largest mean
concentrations (morethan 600 birds) were observed
along the border of ice-cover near Rewa and in the
Vistulamouth. High concentrations (301-600 birds)
wereobserved alsoalong cliffsbetween Ortowoand
Sopot. In the rest of the sectors concentrations of
birds were smaller (less than 300 individuals).
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Differencesbetween spatial distributionof thespecies

In al studied seasons, the concentrations of Tufted
Ducks and Goldeneyes were observed in different
places(Table2 and 3, Figure 1). Inthe mild winters,
the Tufted Ducks gathered in parts of the coast with
hydrotechnical constructionslikebreskwaters, piers,
jetties, andintheriver mouths. Goldeneyespreferred
the shallow water of the Gulf of Puck. During severe
winters, when that part of water was covered with
ice, both species concentrated in the areas, which
were free of ice-cover. But Tufted Duck and
Goldeneye preferred different parts of the coast.
Tufted Duck gathered in the available parts of the
coast that were well protected against waves and
winds—near hydrotechnical constructionsandinthe
plots with cliff coast. The mgjority of Goldeneyes
was observed in the Vistula Mouth and in the plot
near Rewa (bordered with ice-cover). It was only a
few placeswhereboth specieswerenoticedingreater
concentration (Table 3).

Adult maleratio

The proportion of adult males and femal e plumage
birdsisshowninFigure2for each of theninelarger,
combined sectors from which data for a sufficient
number of birds were available. Proportions were

Table 2. Constancy during the ten mild and two severe
winters (number of winterswith morethan 100 birdsin
asector). For each combination the number of sectors
is given. T=Tufted Duck, G=Goldeneye.
Forekomstkonstans under tio milda och tva kalla vint-
rar (antal vintrar med mer an 100 faglar i en sektor).
For varje kombination gesantal et sektorer. T = vigg, G
= knipa.

Number of years ~ Ten mild winters ~ Two severe winters

Antal ar Tiomildavintrar ~ Tva kalla vintrar
T G Both T G Both
10 2 -
89 2 1 -
57 5 8 —
14 14 14 3
Total 21 25 6
2 3 4
1 5 9 1
Total 8 13 2




Table 3. Mean number of birds (in seasonswhen above
100 individual s were observed). For each combination
the number of sectors is given. T=Tufted Duck,
G=Goldeneye.

Medeltalet faglar (under vintrar da mer an 100 faglar
observerades). For varje kombination ges antal sekto-
rer. T = vigg, G = knipa. Both = bada arterna.

Mean numbers  Ten mild winters Two severe winters

Medeltal Tio milda vintrar Tva kalla vintrar
T G Both T G Both
101-300 5 6 1 4 7 1
301-600 2 7 1 - 3 —
>600 14 2 4 3 _
Total 21 25 6 8 13 2

calculatedif thenumber of birdswaslarger than 100.

During themild winters, birdsin female plumage
of both species predominated in the mgjority of the
combined sectors. In the Tufted Duck, adult males
were more numerous in only three of eight sectors,
namely in the Gulf of Puck north off Rewa, along
city beaches (between Gdyniaand Sopot), andinthe
Ptasi Raj Lake. Insomeseasonsthemajority of birds
wasobserved inthosethreesectorsand thenthetotal
percentage of adult males was higher than the
percentage of individuals in other plumages (Table
1). Inthe Gol deneye, malespredominatedinthree of
seven sectors, namely in the open sea near
Wiadystawowo, south off Reva, and along city
beaches between Gdynia and Sopot.

During thetwo severewinters, apredominance of
adult males was observed in the magjority of the
sectors. In both speciesmal espredominated inthree
of four sectors. In the Tufted Duck, female plumage
birds predominated only in the Reda mouth, and in
the Goldeneye only at the Vistula Mouth.

Discussion

Spatial distribution

The very large difference in spatial distribution
between the two species could be an effect of their
behaviour. The Tufted Duck searches quiet resting
areas during the day and feed at night, whereas the
Goldeneye mainly forages during day-time. | will
thereforefirsttry toexplainthespatial distribution of
each species separately and then compare them.
For the Tufted Duck, harboursand cliff shoresare

attractivesincethey arewel | protected againstwestern
winds. Theimportanceof harboursfor resting Tufted
Duck flockswas highlighted in the studies from the
Gulf of Gdaisk in the seasons 1984/1985-1986/
1987 (Michno et al. 1993), from Denmark (Joensen
1974) and Sweden (Nilsson 1972). Movements
among harbour basinswere observed in the Gdarisk
Northern Harbour. Birds probably wanted to avoid
rough waves (Gniotyriski 1988).

Datafrom this study confirmed theimportance of
the Vistula Mouth for wintering Tufted Ducks
(Michnoetal. 1993). The concentration of birdswas
observed in the part of Vistula River close to the
mouth. This sector waswell protected against wave
and wind. Small concentrations of Tufted Ducksin
the open parts of the coast were also noticed in
Sweden (Nilsson 1972).

Even if sheltered roosting sites was the most
important factor determining the distribution of the
Tufted Ducks, it is possible that access to nearby
foraging sites could be a contributory explanation.
For example, Common Mussel Mytilusedulis, which
isacomponent of the Tufted Duck diet, occursonthe
surfaceof hydrotechnical constructions(Maikowski
1975, Michno et al. 1993). Such constructions
occurred at several of the concentrations sites —
Gdarisk Northern Harbour, Gdynia harbour, and
breakwaters near Gdynia. In those places the four
metres water depth line runs in a distance of one
kilometre from the coast. Tufted Ducksdive only to
3-5 metres, so they can feed in the vicinity of
roosting places.

On the other hand they can fly to the shallow
waters Gulf of Puck, 15-30 km away. A few evening
observations in one sector in the vicinity of Rewa
showed that Tufted Ducks flew far away into the
Gulf of Puck. This shallow water basin can be
attractive for feeding birds. The lack of night data
about duck distribution makes it impossible to
confirm this presumption.

Since Goldeneyesfeed during day-time, whenthe
counts were made, the connection between feeding
sites and bird concentrations is more clear than for
the Tufted Duck. The shallow shelf zone of the Gulf
of Puck was agood place for foraging Goldeneyes.
In some areas of shelf zone high values of macro-
zoobenthos biomass were recorded in the 1990s
(Osowiecki 2000). Additionally, the western part of
the Gulf is protected against western winds by cliff
shore. Western and northwestern winds dominatein
theGulf of Puck (Augustyn 1985). Protectionagainst
winds can have positive influence for the water
transparency.
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Concentration of Goldeneyesinall studiedwinters
intheVistulamouth can be explained by lack of ice-
cover (it could be attractive for birds coming from
frozen, inland water bodies) and good protection
against wind and waves.

Sewage in the Vistula River and from a sewage
plant outlet near Rewacould be an attractive source
of food for foraging Goldeneyes. Sewage may cause
increase of zoobenthos biomassin the shelf coastal
zoneby intensiveeutrophi cation (Ossowiecki 2000).
Polessituated onthebottom near thecollector mouth
canberichin Common Mussels(Maiikowski 1975).

Low concentration of Goldeneyes in the eastern
part of the Gulf of Gdarisk can be caused by low
zoobenthos biomass. The bottom sediments there
are composed of banks of fine sand, which are
shifted by currents and therefore are not overgrown
by plants. Such a bottom typeis not favourable for
intensivezoobenthoscol oni sation (Osowiecki 1995,
1998).

Goldeneyes wintering in the southern Swedish
coast (Scania) concentrated in zoneswith stony and
muddy bottoms and avoided sandy parts (Nilsson
1972). Thereisstony bottominthe Gulf of Puck near
Rzucewo and in the Gulf of Gdarisk near Gdynia.
Butonlyinthelatter sector werebigger concentrations
of Goldeneyes observed. The importance of river
mouths for Goldeneye was noticed also in Sweden
(Pehrsson1976). M gjor concentrationsof Goldeneye
in Great Britain were noticed at sewage outfalls on
the coast (Campbell 1977, Duncan & Marquiss
1993). Gol deneyecanforageonwastesfrom sawage
(Pounder 1976, Campbell & Milne 1977, Barett &
Barett 1985).

There were some plots in the study area, where
bigger concentrations of both Tufted Duck and
Goldeneye were observed. Those places were well
protected against waves and wind, and were good
feeding grounds as well. Therefore they were
attractive by day for both roosting Tufted Ducksand
for feeding Goldeneyes. The two species did not
competeabout foodinsuch placesbecauseof different
daily activity rhythm. Additionally, both speciesare
specialised in foraging on somewhat different prey.
Both Tufted Duck and Goldeneye forage mainly on
mussels(Cramp & Simmons1998). But the Gol den-
eye'srelatively small and smooth gizzard seems to
be specialised in processing small and soft-shelled
prey (Suter 1982). In southern Sweden, molluscs
were the main food of Tufted Duck in the non-
breeding season. The Goldeneye diet consisted of
molluscs, crustaceans, polychaets and fish (Nilsson
1972). Such specialisation can limit theinterspecies

competitionand canmakeGoldeneye sfeedingareas
unattractive for foraging Tufted Duck.

But duetolack of completedataabout agestructure
and local distribution of zoobenthosin shelf zone of
the Gulfs of Gdarisk and Puck, more precise
estimationof theinfluenceof thisfactor onwintering
bird distribution isimpossible.

The weather conditions affected the distribution
of Tufted Duck and Goldeneyewintering inthe Gulf
of Gdarisk. Especially ice-cover limited availability
of many suitable placesfor foraging and resting and
made birds gather in other places. Movement of
Goldeneyes wintering in the Gulf of Gdarisk from
thefrozen areastotheVistulaMouth and to the plots
situated between Rewaand Gdarisk wasal so observed
in the seasons 1984/1985-1986/1987 (Meissner &
Klawikowska 1993).

Human disturbance, tradition and social factors
canalsoinfluencethedistribution of wintering flocks
(Joensen 1974, Nilsson 1972). However, in the con-
trast to the Western Europe, human disturbance was
not an important factor influencing distribution of
winteringbirdsinmy study area(Meissner & Klawi-
kowska 1993).

Adult maleratio

Duringall studied winters, adult maleratio of Tufted
Duck and Goldeneye was similar. Birds in female
plumage predominated inthe majority the sectorsin
mild winters. During severe winters adult males
were the most numerous group.

High percentage of adult malesin severe winters
couldbearesult of arrival of individualsfromfrozen
cooler wintering areas in northern Europe, where
highrateof adult maleswasobserved (Nilsson 1970,
Owen & Dix 1986). Additionally, this effect could
be caused by abandonment of the study area by
femalesandyoungbirds. Thesebirdsarelessresistant
tolack of food and bad weather conditionsand could
leave unsuitable areas faster (Harrison & Hudson
1964, Bennet & Bolen 1978). Predominance of the
adult males in the observed flocks of Tufted Ducks
and Goldeneye was also noticed in the Gulf of
Gdariskinthesevereseasons1984/1985-1986/1987
(Michnoetal. 1993, Meissner & Klawikowskal1993).

In the present study, in the mild seasons, a higher
rate of Goldeneye adult maleswas observed in plots
that were not protected against wind and waves
(openseasectorsnearWtiadystawowo, along beaches
beween Gdynia and Sopot). Females preferred
shallower water, less exposed for adverse weather.
This preference is a consequence of bigger energy
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demands, less resistance to low temperatures and
food shortage, potential differencesin efficiency of
foraging under suboptimal condition (e.g. deep and
fast flowing water), and intersexual competition for
food (Sayler & Afton 1981).

Datafrom the Swedish coast show that Goldeneye
females preferred foraging in shallower water than
males (Nilsson 1969, 1970, 1972). In this context
predominance of females and young birds in the
Gulf of Gdarisk in mild seasons seems to be caused
by thebig areaof theshallow shelf zone (0.5-4.0m).
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Sammanfattning

Faktorer som bestémmer olika rumslig férdelning
av Overvintrande viggar Aythyafuligulaoch knipor
Bucephalaclangulai vastra delen av Gdariskbukten,
Polen



Gdanskbukten ar ett viktigt dvervintringsomradefor
sjoféglar. De grunda vattnen &r attraktiva for bade
vigg och knipa. De 6vervintrande bestanden uppgar
till 1% resp. 1-3,5% av hela Europas vinterbestand.
Viggar och knipor har olika dygnsaktivitet under
vintern. Viggarnavilar dagtid i tétaflockar palugna
och skyddade platser men soker foda nattetid pa
platser som kan liggaett gott styckefran nattpl atser-
na. Knipor soder féda dagtid i mindre och glesa
flockar pa grunda vatten med steniga bottnar. Skill-
nadernaleder till att detvaarternadagtid koncentre-
rastill olikakustavsnitt. | dennauppsatsforsoker jag
forklara skillnaderna i utbredning och de faktorer
som kan spelain.

Understkningsomradet omfattar kustenfranVistu-
las mynning till Rozewie udde, ett omréde som
inkluderar vastra delen av Gdanskbukten, Puckvi-
kenoch halvon Hel (Figur 1). Kusten mellanVistula
och Sopot & sandig och I&g. Norr om Sopot &r kusten
klippig med négrafloddalar. Hel (37 km) praglasav
sandkust mot havet och grunda sandstrénder in mot
bukten. Det finns ett fatal anlaggningar i omradet,
hamnar med pirar samt ndgra vagbrytare.

Det material jag analyserar kommer fran de ordi-
narie vinterf&gelrakningar av §j6faglar som utforts
av Waterbird Research Group KULING i mitten av
januari 1988-1999. Faglarnaréknadesfranland och
uttill 2000 m fran stranden. Viggar och knipor stker
foda ner till ca fyra meter. | omrédet gér linjen for
fyrameters vattendjup inom en kilometer frén kus-
ten och i Puckviken foljer den ungefér isgrénsen i
Figur 1. Dettainnebér att alafaglar som Gvervintra-
dei omrédet raknades.

Pagrund av kustens struktur och f&gelkoncentra-
tionerna delades omradet upp i 41 sektorer. R&k-
ningarna utférdes av 10-15 personer under 1-2
dagar varje vinter. Det maximalaantalet faglar som
raknatsvarjevinter visasi Tabell 1. Detolv vintrarna
deladesuppi tvakategorier, tiomildaochtvastranga
vintrar (1996 och 1997). De strénga vintrarna var
bl.a. inredelenav Puckvikenistéckt. For varjesektor
ber&knades konstansen i férekomsten som andelen
(%) & med mer &n 100 faglar och medeltalet faglar
under vintrar med mer dn 100 féglar. Resultaten
visas i Figur 1, separat fér de milda och stréanga
vintrarna

Honor och ungfaglar kan inte skiljas a. Darfor
kan endast rel ationen mellanadultahanar och 6vriga
beraknas. For att fatillrackligt storastickprov slogs
narliggande sektorer samman till nio storre omré
den, for vilkakvoten adultahanar beréknades (Figur
2).

For viggen fanns det ingen sektor dar mer &n 100

faglar sags alla tio milda vintrarna. De flesta regi-
strerades vid Vistulas mynning och i norra hamnen
i Gdansk. Andraviktigaomradenvar Plutnicasmyn-
ning, sjon Ptasi Raj samt hamn- och piranl&ggningar
i Gdynia och Sopot. Viggen var séarskilt fatalig runt
Hel och langs sodra kusten. Under de tva kalla
vintrarna, da inre Puckviken var istackt, fanns ett
fétal storakoncentrationer med Gver 600faglari fyra
av sektorerna.

Knipornavar starkt koncenteradetill inredelenav
Puckviken under demildavintrarna, nordvastomen
linjefran Gdyniatill Jurata. Mer &n 100 knipor alla
tio vintrarna noterades i tva sektorer. Under de tva
kalla vintrarna upptradde kniporna pa nya platser,
framst mellan Rewa och Sopot och vid Vistulas
mynning.

Under ala vintrar observerades koncentratione-
rna av vigg och knipa nastan alltid pa olika platser
(Tabell 2 och 3, Figur 1). Under milda vintrar 13g
viggarna framst vid de kustavsnitt dar det fanns
vagbrytare, pirar och kajer samt i flodmynningar.
Kniporna foredrog i stéllet de grunda vattnen i
Puckvikensinre. Avenunder destrangavintrarna, da
faglarna uppeholl sig p& andra platser &n under de
milda, 1&g arternas koncentrationer paolikastallen.
Viggarna 1&g vid avsnitt som var skyddade frén
végor och vind, antingen vid pirar och hamnar eller
vid klippkust, medan kniporna koncentrerades till
Vistulas mynning och till iskanten utanfér Rewa.

Andelen adultahanar och honfargadefaglar visas
i Figur 2 for de av de nio stérre omradena som hade
mer an 100 faglar. Under mildavintrar dominerade
honor och ungféglar hos béda arterna. Hos viggen
var det fler adultahanar an honfargadeféglari treav
attaomréaden och hosknipan gélldedetsammafor tre
av sju omraden.

Understkningen bekréftar tydligt den stora skill-
nad i platsval som finns mellan vigg och knipa.
Viggen uppehdller sig framst pa platser dar de far
skydd mot vagor och vind under sin dagvila. Tyvarr
ar det inte kant var de uppehdll sig nattetid nar de
sokte foda, men enstaka observationer kvallstid in-
dikerade att de kunde flyga avsevérda stréckor.
Emellertid & det ocksamojligt att de soktefodanara
nattplatserna eftersom det fanns musslor och annan
foda pa de pirar, vagbrytare, hamnar och pdlar som
fannsi anslutning till nattplatserna. Eftersom knipo-
rna soker foda under dagen da rakningarna genom-
fordesutgor derasuppehdll splatser ocksaderasfodo-
platser. Inre delen av Puckviken var det klart vikti-
gaste omradet. Tidigare understkningar har visat att
degrundavattneni dettaomrade hyser enrik botten-
fauna. Omradet & ocksaval skyddat frén dedomine-
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randevastvindarna, ndgot somkanvarapositivt dven
for sikten i vattnet, som inte grumlas nér det finns
skydd mot vagor och vind. En bidragande orsak till
koncentrationenav knipor i Vistulasmynningkanha
varit utsldppen av avloppsvatten, som naringsberi-
kar vattnet och tkat méngden bottendjur. Knipornas
fatalighet i Gvrigt langs sodra Gdanskbukten beror
paatt bottnarnahér bestér av rorlig sand som forhin-
drar riklig férekomst av bottenorganismer.
Andelenadultahanar var i deflestasektorer hbgre
an andelen faglar i honlig drakt. Vissa vintrar vad

dock andelen adulta hanar hogre i ett fatal sektorer
med storakoncentrationer, vilketinnebar att andelen
i det totalamaterial et kunde bli h6g. Andelen adulta
hanar var oftahogst i omraden som var exponerade
for vind och vagor medan faglar i hondrakt domine-
rade pa grundare vatten i skyddade omréden. En
forklaring till skillnadernai andel adulta hanar kan
vara olika tolerans for kalla vintrar genom att de
hardigare adulta hanarnadrar sig soderut frén nord-
ligareomradeni Skandinavien sddanavintrar ochde
honférgade faglarna drar sig ytterligare stderut.





