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INTRODUCTION

The objective of the study presented in this paper was to investigate the
nesting of the Black-headed Gull Larus ridibundus L., especially the adaptive
abilities of this bird as regards both the choice of nesting colony site and the
situation and building of particular nests. The further purpose of the study
was to find out the common features of the nests built under various conditions,
the features that might be assumed as characteristic of this species of birds.

The Black-headed Gull is a species widely distributed over the Palaearctic
region, and as results from recent observations it has been extending its range
northwards. It seems that this expansion is not stimulated by climatic changes
but caused by a considerable, general, biologic dynamics of this species. One
of the sources of this dynamics and tendency towards expansion may be a marked
adaptive ability of the Black-headed Gull so far as nesting is concerned.

I wish to express my hearty gratitude to Prof. K. STARMACH, Director of
the Institute of Water Biology of the Polish Academy of Sciences, for enabling
me to collect material in the pond area under the administration of the Ingsti-
tute. I also owe thanks to Mr. J. NoSKIEWICzZ, custodian of the West-Pomorze
Museum in Szczecin, who enabled me to visit the colony of Black-headed Gulls
in the vicinity of Szczecin.

LOCALITIES

The material for this study consists of the observations made at several
colonies of Black-headed Gulls situated on the ponds at Golysz, on the artifi-
cial water reservoir at Goczatkowice, both in Silesia, as well as on the sedimen-
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tation basin of the Szezecin Foundry and in a floating islet of Lake Bolkowskie
in the neighbourhood of Szczecin.

On the fish-ponds at Golysz gulls nested in the years 1954—1960, several
dozen pairs each year (BocHEXSKI, 1958, 1960a). The colonies changed their
situation from year to year, moving from one pond to another. They were al-
ways in an area embraced in dikes, either in the shallow parts of the ponds
overgrown by water plants, or as floating nests directly on deeper water. In the
years 1955 and 1958 Black-headed Gulls inhabited the deeper ponds, and so all
the nests were floating ones. In the years 1956 and 1957 the colonies under study
were situated on the shallow ponds with a rich vegetation, where prevailed the
nests built on tufts and the floating nests touched the bottom of the pond.

Lake Goczalkowickie, being a dam with considerable fluctuations of water
level in the annual eycle, produced quite different conditions for Black-headed
Gulls inhabiting there. In 1959 the largest of the several colonies existing on
the lake numbered 350 nests. It was situated on a flooded wood clearing at
the mouth of the Stream Bajerka, off the south shore of the lake (Phot. 1).
The nest-sites indicated the two-phase formation of the colony. The older nests
were built when the water level was higher and only the tops of tree-stumps
projected above the surface. At that time the nests were built of a large amount
of material and rested on the bottom of the reservoir, which was shallow in this
place, close to the stumps, roots, ete. In the second phase, when the water level
had dropped, the gulls nested on the denuded bottom. These nests were made
of a much smaller amount of material. On 30 May, at the time of my visit to
the colony, most clutches in the nests of the first phase were at the last stage
of incubation and those in the nests built in the second phase were at an early
stage of incubation, which proves that the interval between the two phases
of nest-building was about 2 to 3 weeks. In 1960 the state of the colony did
not undergo any major changes, however in 1961 the colony evidently decreased
in number, its main part numbering 150—200 nests. The other colonies, of
some dozens of nests each, were on the islets several hundred metres distant.
I noticed a fact, hitherto unreported, that Black-headed Gulls made use of the
nests left by Great Crested Grebes Podiceps cristatus (L.) and laid eggs in them
(Phot. 10). The colony of Great Crested Grebes consisting of about 20 nests
must have been founded about mid-April, when the water level in the reser-
voir was high. Owing to the drop of water level the colony of Great Crested
Grebes found itself on the dry ground several dozen metres from the shore,
and the birds left it. On 10 May 1961 I found eggs of Black-headed Gulls, 1—3
in number, beside mostly full clutches of the Grebes (chilled, but at the initial
stage of incubation) in more than ten nests left by the latter birds. Thus, in
some cases the Black-headed Gulls were still laying eggs. The remaining nests
were built on the ground like the nests made in the second phase of formation
of the colony in 1959, or on the tree-stumps.

In addition to the colony described above there were several smaller colo-
nies on the shallows and islets of Lake Goczalkowickie every year, and so the
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joint number of Black-headed Gulls amounted for this lake to about 1000 pairs.
The conditions for colony formation on the shallows near the shore were analo-
gous to those described above in the colony at the mouth of the Bajerka. On
the islets formed from the old dikes of the River Vistula and in flooded farm-
steads Black-headed Gulls always nested on the dry ground and even in the
ruing of the pulled-down houses. Most nests of these colonies were built of
a small amount of material. The number and site of the colonies change from
year to year considerably, as some islets emerge and submerge owing to the
differences in the water level of the reservoir.

The next colony examined by me was on the north-west of Poland, on the
sedimentation basin of the Szczecin Foundry. Consisting of nearly 1000 nests,
it occupied an area with a thick growth of sweet flag. The neighbourhood of
the big and noisy works did not prevent the gulls from forming this colony
and keeping it for several years (Phot. 2). At the time of my visit, at the begin-
ning of June 1960, most nests were already empty. In few nests only there were
eggs at the last stage of incubation and the young that had just hatched. The
majority of fledglings, aged from.a few days to about three weeks had already
left the nests. The nests were built in sweet-flag tufts. On the day of my visit
the substratum for the vegetation was thick mud, the external crust of which
was strong enough to bear fledglings as well as adult birds. There was only
little water in the basin, but the River Odra flows at no great distance from
the place. No doubt a few weeks earlier, when the gulls were building their
nests, there was more water in the sedimentation basins. The appearance and
character of the environment as well as the situation of the nests indicated
this fact.

The colony on a floating island in Lake Bolkowskie near Szezecin, visited
by me in June 1960, was small and comprised about 30 nests of Black-headed
Gulls and some dozen nests of Common Terns Sterna hirundo 1. The nests lay
chiefly among tufts of sweet flags, on a wet and soaking but relatively hard
substratum. The lake, being about 2 sq. km. in area, with the shores densely
covered with vegetation, was inhabited by warious species of marsh-water
birds (among others by different species of ducks, swans and cranes). Black-
headed Gulls, however, nested only in the islet.

Apart from the colonies described above, in two cases 1 found single nests
of Black-headed Gulls several hundred metres distant from colonies. The first
one was found at Golysz in 1958. It was situated in a sweet-flag bed on a shallow
about 250 m. from the colony on the adjacent pond. The other nest lay on an
islet (previously a dike of the Vistula) in Lake Goczalkowickie among the nests,
above ten in number, of a colony of Common Terns in 1959. It was built of very
scanty material on the ground in the grass, more than a half-kilometre from the
nearest colony of Black-headed Gulls.

l*
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SITE, SIZE AND COMPOSITION OF COLONIES

The above-cited observations point out a considerable adaptive ability
in the Black-headed Gull regarding the choice of a site for colony formation.
(lolonies situated on shallows in generally small fresh-water reservoirs predo-
minate. In the case of a larger water reservoir the colony lies on the shore,
islets or shallows. Most of my material derives from artificial reservoirs, chiefly
from fish-ponds. It may be supposed that these shallow, usually rather small water
reservoirs provide particularly good conditions for the Black-headed Gull
to nest. The fact that the fish-ponds are situated mostly in the neighbourhood
of fields, a chief foraging ground of Black-headed Gulls in spring and summer,
is not insignificant.

The colonies on Lake Goczalkowickie represent colonies on an artifical
dam reservoir and that on Lake Bolkowskie exemplifies colonies on natural
lakes.

StAapiE (1929), discussing the occurrence of Black-headed Gulls in Silesia,
writes about some colonies of these birds on the fish-ponds in the Upper Vistula
valley. In Lower Silesia the colonies on fish-ponds occur above all in the pri-
meval valley of the River Barycz (SZARSKI, 1950). ZIMMERMANN (1925, 1927)
reports that Black-headed Gulls nest on fish-ponds in Fuzyce and Saxony, and
Hupkc (1955), Kux, SvosopA and HUDEC (1955) state the same for Moravia.

The data regarding the colonies on natural lakes are given by KARCZEWSKI
(1933) for North Poland, NoLL (1924) and Scuinz (1952, 1954) for Switzerland,
SVARDSON (1958) for Sweden and YTREBERG (1956) for Norway. The last author
records the nesting of Black-headed Gulls on rocky islets in fiords, which has
been also described by FREDRIksoN from Finland (1940). NIETHAMMER (1942)
however, emphasizes the fact that the nesting of these gulls on the sea is a rarity.

The size of Black-headed Gulls’ colonies is very variable. In the areas under
study it fluctuates from 10 to about 1000 pairs. The number of nests in a parti-
cular colony also shows some fluctuations from one breeding season to another.

As may be seen from Table 1, made up on the base of my own observations
and the data presented by ZIMMERMANN (1927) from Saxony and Fuzyce,
WITHERBY et al. (1941) from England and Wales and SVARDSON (1958) and
YTREBERG (1956) from the Scandinavian Peninsula, the colonies of some dozens
to several hundreds of nesting pairs are most frequent. My previous observa-
tions (BooHEXSKI, 1962) indicate that such colonies provide optimum condi-
tions for surviving. NorL (1931) believes that big colonies present better condi-
tions for defending the nests against enemies, however, in such big colonies
the gulls often start fights which result in the destruction of eggs, hurting
and killing of nestlings and even adults (MAKOWSKIL, 1950). This occurrence
of fights in the colonies numbering several hundred nests or more can undo the
advantages resulting from easier defence against enemies to a high degree.

Single nests of Black-headed Gulls, lying lonely far from the colonies, have
not been described hitherto, and MAKATSH (1952) states such facts are unknown
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to him. Thus, the two single nests described above (p. 3) are rare phenomena,
and their finding is an interesting supplement to the knowledge of the
nesting biology of Black-headed Gulls.

The qualitative composition of the colonies of Black-headed Gulls may
be various: there are homogenous colonies as well as mixed ones, in which
the proportion of Black-headed Gulls to their co-inhabitants differs conside-
rably. In the mixed colonies, Common Terns Sterna hirundo L. are the commo-
nest co-inhabitants of the Black-headed Gull. I saw common colonies of Black-
headed Gulls and Common Terns on Lake Bolkowskie and on Lake Goczaltko-
wickie, where they were represented by two of many small colonies in the islets.
As I have already reported (BocHEXSKI, 1960a), in 1958 I realized the presence
of a group of Black-necked Grebes Podiceps nigricollis (C. L. BrEHM) within
a colony of Black-headed Gulls at Golysz. In the grounds of the same colony I
found also single nests of the Coot Fulica atra 1. Also in the previous years,
when the colony of Black-headed Gulls was situated on the shallow ponds with
a rich vegetation, I found single nests of the Black-tailed Godwit Limosa li-
mosa (L.), Moorhen Gallinula chloropus (l..) and Pochard Nyroca ferina (1..)
within its range (BoCHENSKI, 1958). In 1961 I watched a small colony of Black-
headed Gulls and Black Terns Chlidonias nwigra (1..) at Zator. It is also worth
to mention that in 1961 at Pecice near Warsaw I saw the nesting of 2—3 pairs
of Red-necked Grebes Podiceps griseigena (Bopp.) in the neighbourhood of
a small colony of Black-headed Gulls, the nests of which, less than twenty
in number, were widely dispersed over a bed of sparsely growing sweet flag.
It is the more interesting because MAKATSCH (1952) stressed that Red-necked
Grebes and Great Crested Grebes do not nest together with Black-headed Gulls.

In the present literature we can find the data concerning the nesting of the
following birds with Black-headed Gulls: Common Tern Sterna hirundo L.
(among others FREDRIKSON, 1940, and STRICKER, 1952), Black-necked Grebe
Podiceps wigricollis (C. L. Brenm), Black Tern Chlidonias wnigra (L.), Little
Gull Larus minutus PALL., Common Gull Larus canus L., Sandwich Tern Sterna
sandvicensis Larn., Oystercatcher Haematopus ostralegus li., Ringed Plover
Charadrius hiaticula 1. and Redshank Tringa totanus L. To the list of birds
nesting in the colonies of Black-headed Gulls, SCHINZ (1954) added Little Grebe
Podiceps ruficollis (PALL.) and Spotted Crake Porzana porzana (L.). As results
from the photographic illustrations of a popular book by PUCHALSKI (1956),
besides Common Terns the Black-headed Gull is accompanied in its colonies
by Mute Swans Cygnus olor (Gi.) as well. According to KOSKIMIES (1957)
various species of diving ducks, among others Tufted Ducks Nyroca fuligula (1..),
frequently inhabit the colonies of Black-headed Gulls.

As the aforegoing data indicate, the list of the co-inhabitants in the mixed
colonies of Black-headed Gulls is long, and presumably it might be still leng-
thened in the result of further observations. The above-mentioned species
can be distinguished into two groups. The first group includes all the Laridae,
and so different species of gulls and terns. They form compact colonies with
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Black-headed Gulls, treating each other as inhabitants of one common colony,
defending it all together, etc. The numerical proportions of Black-headed Gulls
and other species of the Laridae vary in such mixed colonies considerably.
In some of them Black-headed Gulls prevail, in others their number may be
smaller. Excluding the Laridae, all the remaining species of marsh-water birds
found in the mixed, multispecies colonies are in distinet minority as compared
with Black-headed Gulls and may be counted in the second of the mentioned
groups. These species do not ally closely with gulls and do not form a uniform
society of the colony with them, but even, as MAKATSCH (1952) noticed in the
case of Black-necked Grebes, form their own colony within the colony of Black-
headed Gulls. Grebes, diving ducks and coots are the commonest birds of the
second group. KosKIMIES (1957) inquired into the factors that make ducks
and grebes nest in the colonies of gulls and terns. He believes that the associa-
tion of ducks and grebes with gulls is due to their recognition of the environment
that secures their better surviving and has been acquired by imprinting in
the local populations. It seems that the presence of the remaining species
of the marsh-water birds belonging to the second group in the colonies of Black-
headed Gulls may be interpreted in a similar way on the prineciple of an analo-
gous mechanism.

NEST SITES

On the basis of the material described in this paper three main types of
site can be distinguished, covering the vast majority of the nests of Black-
headed Gulls. The three types embrace the nests built:

1. on the hard ground, including both completely denuded spots and those
covered with grass and other herbage (among these we must count the nests
built, for instance, on floating islets, where hard, densely entangled rhizomes
of sweet flag, ete. constitute the substratum (Phots. 3—4),

2. on detached tufts of sweet flags, irises and other marsh-water vegetation
(Phot. 5), and

" 3. on deeper water (up to a depth of 1 m.) scarcely grown over with sedge
and rushes, as floating (Phots. 6—T).

These three types of nest site are also known to other authors (MAKATSCH,
1952; NIETHAMMER, 1942; NowiL, 1924; SVARDSON, 1958; YTREBERG, 1956
and others). It can be stated on the basis of my material and the findings of the
aforenamed authors that the first two types of nest site are much more fre-
quent than the third one. It also turns out that the colonies with nests belong-
ing to one of the three mentioned types are predominant, whereas those com-
posed of several types of nests are rare.

The three types of nest site mentioned show a number of variations depend-
ing upon local circumstances. Thus, the first type comprises the nests from
small islets in Lake Goczalkowickie and a part of the nests of the colony on the
flooded clearing at the mouth of the Stream Bajerka on the same lake, namely,
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the nests that were built in the second phase of the formation of the colony
in 1959 and almost all in 1961. Also the nests of the colony in the floating islet,
providing Black-headed Gulls with a hard substratum for building, in Lake
Bolkowskie may be included here. The nests of this type are lying mostly at
some distance from water, but generally the distance does not exceed several
metres. A large distance may sometimes result from the fall. in water level.
The second type of nests, i. e. those built in the tufts of marsh-water plants,
is as frequent as the first one. The colonies with this type of nests are, as a rule,
situated on shallow parts of water reservoirs, overgrown with vegetation.
The vegetation generally consists here of sweet flags, irises and rushes; sedge
tufts can also serve as bases for nests. The nests in tufts of plants occur most
frequently on fish-ponds and similar reservoirs. All the nests of the colony
on the sedimentation basins of the Szczecin Foundry and the majority of the
nests on the ponds at Golysz represent this type.
Black-headed Gulls build floating nests on deeper parts of reservoirs, with
a water depth up to 1 m. and a sparse vegetation. These nests are situated
chiefly in the neighbourhood of small tufts or in a thin growth of water plants.
The location among plants serves as anchorage and prevents the nests from
drifting off. If such a nest is built on shallow water, its bottom part may rest
on the bottom of the reservoir. I watched the nests of this type on the ponds
at Golysz and Zator. Also a part of the nests of the colony on the flooded clear-
ing on Lake Goczalkowickie, built in the first phase of the formation of the
colony in 1959 belongs in this group. Stumps and sticks projecting above the
surface of the shallow water could be used to anchor the floating nests.
The existence of three different types of nest sites indicates a great adaptive
ability in the Black-headed Gull. None of the nest types described above is
more characteristic of this bird than the others. A further evidence of the plas-
ticity in nest siting is provided by occasionally occurring nests that cannot
be classified in any of the given types (Phots. 8—9). These are exemplified by
above ten nests on stumps found in the colony on Lake Goczalkowickie near
the mouth of the Stream Bajerka. Another evidence is presented by a nest
placed in a fishing net lying on the ground on an islet in Lake Goczatkowickie.
From literature we know such facts as a nest on a post one and a half metres
high in Norway (YTREBERG, 1956) and others in trees at a height of 4—8 m.
in England (NIETHAMMER, 1942) or on house roofs (WITHERBY et al., 1941).

NEST MATERIAL

The amount of material used by the Black-headed Gull to build the nest
is various. It is closely correlated with the size and shape of the nest, and so
will be discussed in the next chapter devoted to this question. Now I confine
myself only to the qualitative analysis of the nest material.

T have carried out my investigations concerning this problem chiefly in the
area of the fish-ponds at Golysz and on Lake Goczalkowickie, and only to a low.



degree on Lake Bolkowskie and the sedimentation basins of the Szezecin Foun-
dry. Material used for nest building has been registered for 119 nests and the
results of these observations are given in Table 2. It may be seen from this
table that the material most often used for building are sedges. It was employed
for most of the nests constructed of homogeneous material. Sticks come in second
so far as the occurrence rate is concerned, but they rarely appear to be the only
material of a nest. Sticks being hard, Black-headed Gulls generally line the
nests that are for the most part built of sticks with a soft material, e. g. small
roots, couch-grass or duck-weed.

Table 2
Qualitative analysis of material used to build 119 mests of Black-headed Gulls
| {
| No. of nests [ o/ ; NO'. enil | o, I\
Ser. : y : = /0 | built only | 0
o Material " in which ‘ of total 1 oF thie of total 1
‘{ was found ‘1 nests 1 it nests
| ersr et bl T A SR SR
1. Marsh and water plants: ‘ ‘
stems and leaves of reed, | ‘
sweet flag, reed-mace, ete. | 64 [ 53.71 | 40 33.61
2. | Sticks 57 ; 4781 | 7 33.61
3 Fine material: among others | i i
' small roots, couch-grass, bast, { 3
; ete. 34 ‘ 28.57 2 1.68
4. | Grass blades 31 I 10.92 5 4.20
s Dry stems and perennials 11 } 9.24 — —
6. | Rush 1 07 o e 5 4.20
; 7 “ Duck-weed : ‘ 2.52 — f —
: 8. | Bramble i } 0.84 — l =
20, Pieces of wood 3 T o 0y — -
| i Total | 119 | 100.00% | 59 49.57% |
g Table 3

Number of groups of material
used to build particular nests

No. of groups No. of nests

| 9 of total nests '
\
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48
10
1

no =
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49.58
40.34
8.40
0.84
0.84

|
|
|
!
ﬁ 1
| 119

|

100.009,

i
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The records published so far indicate the use of nest materials similar to
those ascertained for Black-headed Gulls during the present study (NoLL, 1924;
MAxATSCH, 1952; YTREBERG, 1956 and others). However, the figures given
in Table 2 render it possible to establish the quantitative relations characteriz-
ing the use of diverse materials for nest building.

Table 3 shows to what extent particular pairs of Black-headed Gulls use
uniform material for nest building. The first column of table the presents the num-
ber of material groups employed for the building of given nests (it refers to the
kinds of building materials specified in Table 2). Table 3 covers the same mate-
rial as has been analysed in Table 2. It reveals that nearly a half of nestsare
built of uniform material.

The gathering of nest material in the vicinity of the colony and the gathering
of the material most available in the region of the colony cause that at least
a majority of the nests in the colony are built, as a rule, of the same one or two
groups of building materials. And so, for instance, sedges are predominant as
nest material in the colony at Golysz and in 1959 sticks and delicate lining
material prevailed at the colony on the flooded clearing near the mouth of the
Stream Bajerka on Lake Goczalkowickie. The use of the material being readily
available in the closest neighbourhood of the nest is possible only thanks to
great adaptive abilities of Black-headed Gulls. It is owing to these abilities
that, when the material being in common use (sedges) is lacking, the birds can
also use sticks or even couch-grass or hay gathered in the adjacent mown
meadows (MAKATSCH, 1952).

A great diversity of the materials used and a high percentage of the nests
built of such materials of various properties as sedges and sticks make it impossi-
ble to distinguish a typical, characteristic material, found in all or at least in
the vast majority of nests of Black-headed Gulls. The materials can be only
arranged according to their being more or less frequently used and this sequence
can be established on the basis of the data given in Table 2. Sedges under various
form take the top place in the list. It is followed by sticks, different delicate
roots, couch-grass rhizomes, bast, grass blades, rushes and others. Although
these conclusions have been made on the basis of a limited number of nests
belonging to a small number of colonies, the data obtained from literature
admit the supposition that the sequence of various kinds of nest materials
arranged according to the frequency of their being used is such as has been
offered above.

SHAPE AND SIZE OF NESTS

During my investigations I collected the following data characterizing the
shape and size of nests: inner diameter of the nest cup and outer diameter.
The measurements of both diameters were taken twice, and where the shape
of the nest was elliptical, the shortest and the longest diameter were measured.
The values given in the tables are the arithmetic means of both measurements.
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The height of nests above the ground or water level and the depth of cups were
also measured. It was sometimes difficult to measure the height of nests pre-
cisely, and it was particularly so in the case of floating nests. Here not only
the part projecting above water but also the underwater part should be measured,
which, however, is difficult and exposes the nest to a danger of destruction.
It is also often difficult to distinguish how much of the nest was built by birds
and what part was material accumulated by wind and waves, on which the
Black-headed Gulls started to build their nest. Because of these difficulties
the outer diameter of the nest was assumed to be the measure of the amount
of the material used.

The graph in Fig. 1 shows the dispersion of the outer-diameter lengths for
119 nests of Black-headed Gulls. As will be seen from it the range of these di-

L_number of nests

i el
10,5~ 75,5~ | 205~ | 25,5~( 30,5~ | 35,5~ | 40,5-| 45,5~ | 50,5 | 55,5~| 605=|655-1705~1795~\ size in cm
- 15,0 [=200 |~ 250~ 300|- 35,0 |- 40,0 |- 45,0|- 50,0|~ 55,0 |~60,0 |- 650|700 |~ 750{- 60,0

LV e N2 R PR T D

Fig. 1. Dispersion of outer diameters for 119 nests of Black-headed Gulls. Arithmetic means
of two measurements are used for particular nests

mensions is considerable, but for most nests they lie within limits of
15.5 em.—50 em.

Fig. 2. presents the dispersion of the inner-diameter lengths for the nests
examined. Here the fluctuation is markedly smaller: the diameter oscillates
between 11.1 ¢m. and 17.0 em., but in nearly 90 per cent of the nests it is between
13.1 em. and 16.0 cm. and in 58 per cent of the nests comes to be in the group
14.1 em.—15.0 em. Thus the graph evidently indicates the stability of the inner
diameter in the nests of Black-headed Gulls.

Different conditions existing in the colonies under study permit us to analyse
the dependence of the out diameter upon the nest site. The nests built in
atypical conditions, difficult to classify in any of the three groups distinguished
(floating nests, nests built on tufts of vegetation and those placed on the hard
ground) have been left out of account. The graph in Fig. 3 shows the number
of the nests of each type in particular groups of size represented by the
outer diameters. As may be seen from this graph, the floating nests are the
largest ones, the nests on tufts are smaller and those on the hard ground the
smallest.
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Fig. 2. Dispersion of the inner diameters of the nest cups for 117 nests of Black-headed Gulls.
Arithmetic means of two measurements are used for particular nests
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diameters of the nests of Black-headed Gulls in relation to the type of nest siting



Correlation between outer diameter of nests and inner diameter of nest cups in Black-headed Gulls

Table 4

Outer diameter (Group interval = 5 cm) al s
(4
10,1-15,0|15,1-20,0/ 20,1-25,0| 25,1-30,0| | 30,1-35,0|| 35,1-40,0| 40,1-45,0| 45,1-50,0| 50,1-55,0| 55,1-60,0| 60,1-65,0| 65,1-70,0| 70,1-75,0{ 75,1-80,0 i ;
¢ 1
11,1-12,0
(9) 1.1=319] 0
8 12,1-13,0 * 3 3 1 8
B = (8) (18) (12) (2) —214| 32 | 115
2 |
E 3 [13,1-14,0 = g g 2 . 2 .
SR (6) (16) (5) (-3) (-8) -7 g3 sl O
] ===
fg £ (14,1-15,0 3 4 16 16 14 7 5 1 2 1 69| 0{0] 0| 84 |M
g i
© 115,1-16,0 - 2 = 2 . :
<3 (-3) (-4) (-2) (5) (3) 18305 L0 131416
16,1-17,0 2
(~4) 241 o0 8 2
1 1 10 17 26 20 22 7 6 2 1 3 1 s 35 | 088
=n = Yetll =K
e -4 =3 =0 -1 1 3 4 5 6 i 8 9
e 16 9 4 1 0 1 4 9 16 25 36 49 64 81
el 16 90 68 26 0 22 28 54 32 0 36 147 0 81 600 = Ze?l
I, 115 105 88 62 42 20 13 7 5 4 1 462 =K,
M
/ . ' . . . 2 1 Aoy 2 el T . P e'uez
‘The following formulae were used for calculation: arithmetic mean M, = x,+ ; standard deviation o = 4 — -~ —(M—DM,)?; coefficient of corelation r» = —=—
n - N+ 0y0,

Results: For the outer diameter of nest: M, = 34.91 cm; = 11.35 cm,

For the inner diameter of nest cup: M, = 14.78 cm, = 0.82 cm,

~ The coefficient of correlation between outer and inner diameters » = 0.052.

(Bracketed figures in the Table are used to calculate ,sums of squares® = Xeye,)
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Similar facts were observed previously by DEMENTIEV et al. (1951), MA-
KATSCH (1952), YTREBERG (1956) and FREDRIKSON (1940). However, the data
given above, collected in our localities, render the quantitative presentment
of this phenomenon possible. Table 4 offers a trial to establish the correlation
between the outer and the inner diameter of the nest. It shows that the corre-
lation coefficient is very low for the 116 nests under investigation, which indi-
cates the lack of interdependance between these two dimensions.

Table 5 is to show the correlation between the inner diameter of the nest
cup and the number of eggs in the nest. The correlation coefficient is here some-
what larger (0.266), which indicates some small interdependence between the
cluth size and the inner diameter of the nest cup.

The dependence of the nest eup dimensions upon the number of eggs is

Table 5
Con"elahon between inner diameter of nest cup and cluteh size in Black-headed Gull

11 | i
N ! Innel diameter of nest cup E , ! !
il (Group mtelval — 1cm) f pas o
(i e T o e ) ele| el ol }
eggs | 12.0— | 121— | 13. TR ; 158.1—= | 16.1— || S | i
© 11| 130 | —140 | 150 || —16.0 | —17.0 | g i;
o) oy g '§ e e =
| | | i | i |
| (4) (10) | 16 (—2 4| 64 | i
—- —— ‘- o gt § e e s s ot focr ey o | e | s | et | -——“‘i-— TERE eel
5 1 2 10 | 20 i 4 ; L5
(3) (4) (10)}| B PSS B e 2
P {‘:_ e [ e I: o !: ] R ."':{v‘ e —;_ ey
- 5 6 || 35 6 2 | | .
e 54 . 00 0 60 |M
—— — | | e e— | = R H U | e st s S iicd (| g oesensre st ey j:";;, - BT st ) e ——‘: e sscsm e Memsms i P24
% 1 1 I 1 ‘
Bamlaan SRRl e 3L AL B 8
- 1 1 |
] |
B i s giohidah g 3
6 | bd | !
&k (—3) 5 1= gi0 gid
; 1 B Lo 67 . |1 2 113 | 121 | 167
e e o =0 |= Zetl|= 2K,
e e | 0 1 2
T e G R R s i Ao L
¢ 9 dr o h 0 1 4 i
== s e - e :
el { e L 0 11 8 = ol
| (112 04 80 e | 311 = 2K,
R e e b AL R TS st — | — | 2 e
B vl | {

The Formulae apphed are the same as in Table 4.

Results: For the number of eggs: I, = 2.4; ¢ = 0.89
For the inner diameter of nest: M, = 14.75 em; ¢ — 0.82.
The coefficient of correlation » = 0.266.
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variable in different species of birds. Proyprov (1945) has pointed out that
the manner of nest formation is fixed by heredity and characteristic of the
given species, documenting his opinions by the example of some passerine birds.
Hence the nest cup diameter must be somehow connected with the bird size.
I have stated the same for the Spotted Flycatcher Muscicapa striata (PALL.)
(BOCHEXSKI, 1957). In the Black-necked Grebe Podiceps nigricollis (C. L. BREHM)
examined by me (BoCHENSKI, 1961) the nest cup size increases in proportion
to the clutch size, which is connected with the extension of the nest as the
egg number augments. The occurrence of these two types of relations is dependant
upon the elasticity of the material of which the nest has been built.

A slight dependence of the nest size upon the number of eggs in Black-
headed Gulls can be explained by the fact that the material used for nest buil-
ding, in spite of its being for the most part elastic, may be little resistant to the
strain in some cases (e. g. couch-grass rhizome). An additiomal reason for this
dependence may be that the number of eggs ascertained in the nest need not
correspond to the full clutch. As results from the data of YTREBERG (1956),
some eggs may disappear occasionally, e. g. drop out of the nest, which is more
likely to happen if the nest is small. FREDRIKSON (1940) states also that the:
elutches of Black-headed Gulls are larger in strongly built mests than those
Jaid on rocky islets almost without nests. These factors may play some role
in the research after the reasons for a small statistical interdependence between
the clutch size and the dimensions of the inner cup of the mest.

Ag a matter of fact, the uniformity of the inner nest eup dimensions in
Black-headed Gulls, illustrated by the above-cited numerieal data, is the only
constant feature of the nests of this species. This characteristic as been hitherto
overlooked in literature or mentioned only generally (e. g. NIETHAMMER (1942)
writes only that the nest cup diameter in Black-headed Gulls amounts to
15—20 c¢m.). The dimension of the inner nest cup diameter, depending on the
inborn manner of nest formation and the bird size, is in the ease of the Black-
headed Gull the most characteristic feature of the nest. The arithmetic mean
of this dimension, calculated for 116 nests, comes to 14.78 em. with the stan-
dart deviation o equal to+ 0.82 cm.

To complete the picture of nest building in Black-headed Gulls a fact des-
cribed by many authors must be mentioned here, namely, the presence of plat-
forms of nest material by some floating nests of this bird (among others NoLL,
1924, and STEINBACHER, 1941). In the opinion of the latter author this plat-
form is built by the birds on purpose. At any rate, it is not characteristic of the
Black-headed Gull’s nest, because however frequently it occurs, most nests
are without it.

MIXED CLUTCHES
In order to obtain a full picture of the nesting of Black-headed Gulls I should

touch the question of mixed clutches, constituting a rather little known pheno-
menon. The mixed clutches composed of eggs of one species only explain the
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occurrence of 4 and more eggs in the nest of the Black-headed Gull. Table 6
gives the numbers of eggs in the nests under investigation and so makes the
estimation of the number of mixed clutches possible. In my material the per-
centage of such clutches is higher than it was in the studies of FREDRIKSON
(1940) and YTREBERG (1956). As will be seen from this table, the most frequent
mixed clutches are those of 4 eggs. During my investigations T never met more
than 6 eggs in a nest, though DEMENTIEV et al. (1951) have recorded mixed
clutches of 7 eggs.

Mixed clutches of two different species of birds constitute a separate ques-
tion. I have already described a mixed clutch, where in the nest of a Black-

Table 6

Cluth size in Black-headed Gulls on the basis of author’s material as compared with the data
calculated on the basis of the material of FREDRIKSON (1940) and that obtained from table 4
of YTREBERG'S study (1956)

1 ‘ Author’s observations ‘ Data of FREDRIKSON (1940) “ Data of YTREBERG (1956)
No. f o/ of |Clutchesof|| | of ' Clutches of w ] % of Clutches of
of | No ‘é?)t al | one female No. | g())ta,l one female | No. t(())tal one female
eggs | of number | 22d mixed of | number | @1d mixed of number | #0d mixed

ts . t
!nests of mests ch.ltches, = SJ of nests oll'ltchgs, e of nests cl}ltches,
| i) O 1 m 9 7 it O
e [
17 16> 13580 17 | 1440 5w
2 38 32.76 93.97 41 34.75 05,76 |°86 8.6 98.9
3 55 | 47.41 | 55| 46.61 1372 | 884
digiallis | 3.45 4 3.39 3 0.7
5 2 1.72 608 el ey 0.85 4.24 1 0.2 1.1
6 1 0.86 B 1 0.2
i 7
Total || 116 | 100.00 100.00 || 118 | 100.00 | 100.00 || 421 | 100.00 100.00

headed Gull besides the full clutch of this bird there were also two eggs of a Coot
Fulica atra L. (BoCHENSKI, 1960b) (Phot. 6). While describing the areas of
my present investigations, I mentioned that sometimes Black-headed Gulls
make use of the nests left by Great Crested Grebes Podiceps cristatus (L.) and
in effect incubate the mixed clutches (Phot. 10).

The observations discussed above as well as the data obtained from litera-
ture (GWINNER, 1956) indicate that Black-headed Gulls can lay eggs in the
nests of other species of marsh-water birds and they can receive and incubate
in their nests the eggs coming from other individuals of the same species
or from birds of other species.
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STRESZCZENIE

Autor stara si¢ zbada¢ dwa zagadnienia: mozliwosei przystosowawecze
Smieszki do gniezdzenia sie w réznych warunkach oraz wynalezienie cech
wspolnych charakterystyeznych dla gniazd $mieszki.

7 punktu widzenia stada mozliwosci przystosowawcze objawiaja sie przede
wszystkim w wyborze miejsca na zalozenie kolonii. Rozmaito$¢é miejse wybie-
ranych jest bardzo duza. Od rzadko zarosnietych glebszych woéd, przez gesto
zarosniete plycizny, zwirowiska, do trawiastych wysepek oraz od zacisznych,
z dala od ludzi polozonych jeziorek, przez zagospodarowane stawy rybne do
wod przemystowyceh w poblizu wielkich i halagliwych zakladéw przemystowych
(fot. 1—2). Wielko§ei rozmaityech kolonii sa zestawione w tabeli 1. Z punktu
widzenia pary budujacej gniazdo, mozliwofei przystosowaweze w wyborze
miejsca na usytuowanie gniazda i doborze budowlanego materiatlu sa jeszcze
wigksze. Wachlarz miejsc¢ wybieranych przez ptaki oraz zwigzanych z nimi
typow gniazd, gdzie obok trzech typow zasadniczych, tj. budowanych na twar-
dym gruncie (fot. 3—4), na kepach ro§linnyech (fot. 5) i gniazd plywajacych
(fot. 6), wystepuja jeszcze inne warianty, wskazuje na bardzo duza plastycznosé
instynktu gniezdzacego sie¢ ptaka. Zupelnie podobnie przedstawia sie sprawa
doboru materialu do budowy gniazda (tabele 2 i 3).

Po eliminacjach rozmaitych cech gniazd f$mieszki, jedynie $rednica we-
wnetrzna czaszy gniazda wykazuje wieksza stabilnosé (fig. 2) przy duzej roz-
pigetosei innych wymiaréw, np. Srednicy zewnetrznej gniazd (fig. 1) i r6znorod-
nofci materialu, usytuowania itp. Wymiary $rednicy wewnetrznej i zewnetrznej
gniazda sg od siebie niezalezne (tabela 4). Srednica wewnetrzna czaszy gniazda
wykazuje jedynie nieznaczng korelacje z iloScia jaj w gniezdzie (tabela 5).
Wymiar $rednicy wewnetrznej czaszy gniazda, jako zalezny od wrodzonego
sposobu formowania gniazda i wielko$ci ptaka, jest w przypadku $mieszki-cecha
najbardziej charakterystyczng. Srednia arytmetyczna dla 116 gniazd wynosi
14,78 em przy odchyleniu znamiennym 0,82 em. Srednica zewnetrzna gniazda
uzalezniona jest od jego usytuowania (fig. 3).

Na zakonezenie autor omawia wystepowanie u §mieszek legéw mieszanych.
Okazuje sie, ze legi takie, skladajace si¢ ze zniesien dwu samic $mieszki do tego
samego gniazda, stanowia kilka procent ogolnej ilo§ci zniesien (tabela 6). Smieszki
moga tez skladaé jaja do gniazd innych gatunkéw ptakéw, m. in. do porzuco-
nych gniazd perkozéw dwuczubnych z zaziebionymi jajami (fot. 10).

Acta Zoologica nr 6 2
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PE3IOME

ABrop crapaercsi HaWTH OTBET Ha [IBa BOIPOCA: BO3MOYKHOCTH IPHUCIOCOOJIEHHS
03€pHOI YaliKi K I'HE3J0BAaHUIO B PasHBIX YCIOBUAX, 4 TAKXKE OTBICKAHHE OOIIMX YepT,
XapaKTepHbIX IS THE3[ 03€PHOM UaHKH.

C TOUKH 3peHHsI CTAU IPUCIIOCOOUTENIBHBIE BO3MOYKHOCTH OOHAPYKUBAIOTCS IIPEIK/IE
BCEro B BBIOOpE MecTa UIsI OCHOBaHMA KOJIOHHMH. PasHooOpasue Mmecr u30upaeMbIxX
JUIsT KOJIOHWHM OueHb Oosibioe. HaumHas OT peaKo MOPOCIIMX IVIyOOKHX BOJ M TIYCTO
MOPOCIIUX MEJIKOBOJHUH, Kyuh IDaBUA [0 TPaBAHHUCTBIX OCTPOBKOB; TAK)KE OT THUXUX
038p, PpACIOJIOYKEHHBIX BJAIM OT YEJIOBEKA, OJIAroyCTPOEHHBIX DPBIOHBIX IIPYIOB [0
MPOMBIIUJIEHHBIX BOJ BOJM3M OOJBIIMX, IIYMHBIX IIPOMBIIUICHHBIX IPEAIPUSTHIA
(doto 1—2). BermuumHBl PasIHUHBIX KOJIOHMH cocTaBjeHbl B Tabmune I. C Toukm
3pEHHsi TApbl CTPOSILIEH I'HE3I0 — IPHCIIOCOOUTEbHbIE BO3MOYKHOCTH B BBIOOpE
MecTa ¥ CTPOMTEJIPHOIO Marepwajia A rHesga emé Oonbume. Muoroobpasme mecr,
U30MPAEMBIX ITHIIAMI M CBSI3AHHBIX C HUMH THIIAMH THE3M, M€ PSOOM C TPEMS OCHOB-
HBIMH THIIAMH — T. €. IIOCTPOCHHBIMU Ha TBEpHoi mouse (HoTo 3—4), HA pacTUTENH-
HBEIX KouKax (doro 5) m maBaromux raésn (horo 6) — BHICTYNAIOT €INE M MHHBIE Ba-
PHAHTBI, YKa3bIBAIOIIME HA 3HAYMTEJIGHYIO IUIACTUYHOCTH WHCTHHKTA IHE3JISIIeHCs
nrunbl. CoBepIIEHHO CXOAHO BBIMVIAAUT BOIPOC IOAOOpa MaTepuana I MOCTPOHKH
ruesaa (1abn. 2 u 3).

IIpu paccMOTpEeHHH Pa3IMYHBIX YEPT CTPOEHHS THE3N 03EPHOM YaMKM, eIUHCTBEHHO
JUaMeTp BHYTPEHHEH vallld THe3/la 00Hapy)KUBAeT 3HAUUTEJIBHYIO CTa0MIBHOCTH (pucC. 2)
1pu GOJIBIIMX KOJIEOAHWSIX HHBIX PAa3MEPOB HAIP. BHEUIHEro guamerpa (puc. I), pasHo-
POJHOCTH Marepuana, ycTpoicrBa THE3X U T. 4. Pasmepbl BHYTPEHHEIO U BHEIIHETO
JMAMETpa THE3/a He 3aBUCAT APYr OT apyra (Tabi. 4).

BuyTpeHHun#l aupamerp yYaimly rHe3[a OOHAPYIKUBAECT €AMHCTBEHHO HE3HAUMTEJIBHYIO
3aBHCHMOCTh OT KOJIMUYECTBA sMI[ B rHesfe (Tabi. §). Pasmep BHyTpeHHEro auamerpa
YAy THE3Ja, 3aBUCALIMM OT BPOYKIEHHOrO Crocoba (popMHpOBaHUSA THE3[A U BEIH-
YWHBI IITULBI, ABJIACTCA YEPTOH HamboJiee XapaKTEepHOH i 03€pHON vakiku. CpenHsas
ApUTMETHYECKAask 116 TIHE3J paBHAETCS 14,78 M IPH 3HAMEHATEJIHHOM OTKJIOHEHHU
¢ = 0,82 cm. Buemmuit JMaMeTp THe3[a 3aBHMCHT OT €ro ycrpoicrea (puc. 3).

B xomne paGoTbl aBTOp OOCY’>K[aeT BONPOC BBICTYIAHUA y O3EpHON UadKH CMe-
IIAHHBIX BBIBOJAKOB. OKAa3BIBAeTCS, BBIBOAKH TAKUE, COCTOAIIME H3 KJIAAOK JIBYX
CaMOK B OIHO M TO YK€ I'HE3JI0, COCTaBJISIOT HECKOJIBKO IPOIEHTOB OOIIEro KOJHYECTBA
Kiaiok (Tabn. 6). O3épHple yaliky MOTYT OTKJIAHBIBATh SIANA B HESIA APYTHX BUIOB
IITHIL, MEXTY TIpOUeM, B GPOIIECHHbIE THE3IA YOMIH C 3aCTY>KEHHBIMHU siiiiamu (poTo 10).






Plate VI

Phot. 1. General view of the colony on the flooded wood elearing at the mouth of the Stream
Bajerka on Lake Goczalkowickie. Photograph taken on May 30, 1959
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Plate VII

Phot. 2. General view of a part of the colony on the sedimentation basin of the Szczecin
Foundry, showing the close neighbourhood of the works
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Plate VIII

Phot. 3. Nest of a Black-headed Gull built on the ground in the flooded wood clearing on Lake
Goczalkowickie in the second phase of the colony formation in 1959. The photograph
shows a small amount of material used for nest building

Phot. 4. Nest built on the dry ground in rubble on an islet formed from flooded houses on Take
Goczalkowickie. Some dozen sticks and-grass rhizomes constitute material for building
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Plate IX

Phot. 5. Typical nest situated in a tuft of plants (colony on the sedimentation basins of the
Szezecin Foundry)

Phot. 6. Floating nest on a pond at Golysz. Besides the full clutch of the Black-headed Gull
there are two eggs of a Coot in the nest (mixed clutch)
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Plate X

Phot. 7. Nest in the colony on the flooded wood clearing at the mouth of the Stream Bajerka
on Lake Goczalkowickie. The nest built of a large amount of sticks in the first phase
of the colony formation in 1959 was probably a floating one originally

Phot. 8. Nest of a Black-headed Gull on a tree-stump in the colony on the flooded clearing on
Lake Goczalkowickie in June 1961
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Plate XI

Phot. 9. Nest of a Black-headed Gull built disorderly of a very small amount of material
on a bundle of reeds cut down in the previous year. Lake Bolkowskie in June 1960

Phot. 10. An egg of a Black-headed Gull in the nest left by a Great Crested Grebe and beside
the eggs of the latter, in the area of the colony on the flooded wood clearing at the
mouth of the Stream Bajerka on Lake Goczalkowickie in 1961
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Plate XII

Phot. 11. Nestling of a Black-headed Gull in the colony on the sedimentation basins of the
Szezecin Foundry. The wound that can be seen in the head of the bird was caused by
the fights of Black-headed Gulls within the colony
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