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INTRODUCTION

On the basis of the data published by Sox0zowsKI1 (1958) and NowAK (1965)
most of the 9 species of terns nesting in Europe might be counted in the
breeding avifauna of Poland. However, it seems that owing to the changes
~which have taken place in the distribution of some of these species in Europe
within the last decades of years and against the general state of their present
ranges, only 4 species nest within the boundaries of Poland. The Common
Tern and the Black Tern nest comparatively frequently and numerously in
suitable places, whereas the Little Tern is only rarely met with and no detailed
data have been reported about the White-winged Tern in the recent years.

The present paper deals with the structure of nests of the two most numerous
species from among those mentioned above. Its principal objective is to find
out the adaptive possibilities of both these species and, in spite of the great
variation in the structure of nests associated with these very possibilities of
adaptation, the distinctive characters of the nests of these two species such
as will make it possible to distinguish these nests from each other and from
other similar nests.

MATERIAL

In this section either of the species is discussed separately. Both of them
nest mostly in colonies and, consequently, the size, compactness and situation
of a colony constitute a problem which must be considered separately from
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other problems such as the situation, shape and measurements of a nest and
the analysis of material used to build particular nests. Unfortunately, the data
concerning some colonies are not complete (e.g. nest measurements are lacking)
and for this reason the number of nests used in different analyses is variable.
Most of the material described in this paper was collected in Poland,
but 4 colonies were observed out of this country. In the case of the Common
Tern they were a mixed colony together with the Arctic Tern and the Little
Tern in the Tensmuir Point Reserve in south-eastern Scotland and a colony
in the Velky a Maly Tisy Reserve in southern Czechoslovakia, and as to the
Black Tern, two small colonies on sodaic lakes near Sarszentigota in western
Hungary. All the materials for this study were collected in 1958—1964.

Sterna hirundo hirundo ILINNAEUS, 1758

The situation and size of colonies

1. Colony on the Vistula dam reservoir at Goczatkowice (Cieszyn Silesia);
June 9, 1959. The colony was situated on an islet, 100 m long and 2—3 m wide,
formed by the flooded old embankment of the Vistula. It is partly overgrown
by grass and herbs-and partly presents itself as bare patches of clay soil, in
places covered with grit. I found 17 nests of terns on the islet. Most of them were
placed on the bare ground, and only 3 lay in the grass or in its close vicinity.
Besides the terns, there was a single nest of the Black-headed Gull Larus
ridibundus there.

2. Mixed colony of Black-headed Gulls and Common Terns on Lake
Swidwie * near Szczecin; June 7, 1960; referred to in my paper on the nesting
of the Black-headed Gull (BocHEKSKI, 1962). It was situated on a small floating
islet with a fairly hard but soaked substratum. Part of it was grown mostly by
tufts of sweet flag, and part was formed by the remnants of water plants mown
in the previous year. The colony consisted of about 30 nests of the Black-headed
Gull and more than 10 nests of the Common Tern.

3. Mixed colony of Black-headed Gulls and Common Terns on the water
reservoir at Goczatkowice; May 12, 1961. It was located on an islet, irregular
in shape, near the mouth of the Stream Bajerka. The islet was entirely devoid
of green vegetation (there were only some rhizomes of couch grass and dry
sticks). The colony consisted of 18 nests of gulls and 3 nests of terns. It may
be supposed that the number of terns’ nests increased subsequently.

4. Mixed colony of Black-headed Gulls and Common Terns on the water
reservoir at Goczatkowice; June 6, 1961. The colony was found on a flooded
wood clearing near the southern shore of the lake. At a low water level large

* Tt is a newly established name of the lake known also as Lake Bolkowskie, which
name I used in my paper on the nesting of the Black-headed Gull (Bocheriski, 1962).
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tracts of muddy ground were uncovered. They were only little elevated above
the water surface and bristled with stumps, at intervals of a few metres, which
had not been cleared. Higher situated places were covered with tufts of grass.
The colony consisted of about 26 nests of terns and 40 nests of gulls.

5. Mixed colony of Common Terns, Arctic Terns Sterna macrura and Little
Terns 8. albifrons in the Tensmuir Point Reserve on the coast of the North
Sea in south-eastern Scotland; June 25, 1962. It occupied a beach and a sand
dune grown thinly with dune plants. The nests were placed at distances of a few
metres from each other. The colony was spread widely and presumably composed
of several hundred pairs of birds, among which Common Terns and Arctic
Terns predominated and were more or less equal in number, whereas Little
Terns were decidedly in the minority. :

6. Colony on the Velky Tisy Pond in the Velky a Maly Tisy Reserve near

TYebonl in southern Czechoslovakia; May 24, 1963. It was located on a small
artificial islet, 15—20 m across and raised less than 1 m above water, which
had been formed in the previous year, when the pond was drained. It was partly
grown with grass. There were about 50 nests, most of them lying on the bare
ground.

7. Water reservoir at Goczaltkowice, June 22, 1963 and July 7, 1963. A mixed
colony of Black-headed Gulls and Common Terns was situated on a small islet
in the western part of the reservoir. The islet, about 40 m by 10 m, was partly
covered with grass and herbs. In addition to about 30 nests of gulls and approxi-
mately the same number of terns there was 1 or 2 nests of ducks. Phenologically,
the range of time in the breeding seasons of terns and gulls was conspicuous
(up to 5 weeks).

8. Lake Kruklin; June-July 1958. A one-species colony of about 30 nests
of Common Terns was observed on a muddy shore of the lake covered with stubs
of reeds mown in the previous year. All the nests were built of reeds and lay
near the water. (The data collected by B. JABRLONSKI).

9. Lake Kruklin; July 1958. A colony was situated near the previous one
on floating patches of water vegetation differing in size and shape, far from the
inshore zone of reeds. Four pairs of terns (besides, about 40 pairs of gulls and
a few pairs of ducks) nested on the largest patch, up to 3-5 m in width,
resembling a horseshoe in shape. On the other patches, tattered and from a few
to dozens of metres apart, there were 16 pairs in all. (Data collected by
B. JABLONSKI).

10. Lake Kruklin; 1964. A loose colony, composed of 10 nests, was scattered
on small islets, up to 1 m in diameter and slightly raised above the water sur-
face, 1 or 2 nests on each. The nests were built of reed and always dry. (Data
collected by B. JABLONSKI).

11. A complex of fish-ponds at Golysz (Cieszyn Silesia); July 1965. A single
nest on a small islet, partly covered with grass, left after the reconstruction of
pond and rising some dozens of centimetres above water. The nest lay on the
bare dry ground, close to the water.

1*
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Nest-sites

The quantitative data concerning the particular nest-sites of the Common
Tern are summarized in Table I. They have been obtained from the particular
colonies in the following way: in most of the small colonies, numbering up to

Table I

Nest-sites of the Common Tern Sterna hirundo on the basis of the data from colonies 1—4,
6,7, 9, 10 and 11

.| On Dbare subs- | 0% ftloa,tirég Be o tapy | Serounded Resting aga-

.| tratum or that) 527> 2" Yl by fairly 1.nst a projec-
Type of site | . rgrown with patches of | of grass or high vege- tion of ground, | Total

low vegetation| Yogetable weeds i stone, tree

material stump, ete.

Number
of nests 45 30 3 2 3 83

9% 54-2 36-1 36 24 36 99-9

somewhat more than ten nests, all the nests were analysed, whereas in the
larger colonies the total number of nests was estimated and only a part of them
analysed in detail. Only the data from the nests analysed in detail were used
for tabulation. Sketches showing the position of nests belonging to the particular
groups distinguished in Table 1 are given in Figure 1. It will be seen from this
table that the largest number of nests were placed on the bare ground, sand or
gravel, with a relatively flat surface, and among low plants which did not
exceed several centimetres (Fig. 1A, B, C, b, E), without any inequalities of
the surface in the form of high stones, stumps, and other similar objects that
might have intercepted the view of the surroundings from the bird on the nest.
Patches of floating water vegetation provided terns with similar conditions,
which differed only in consistence of the substratum. The nests found on such
patches come second in number. The nests protected by plants or a projection
of the ground, more than several centimetres high, on one side (Fig. 1F, G, I, J)
or on all sides (Fig. 1 H), are in the minority. (Note: the vegetation surrounding
the nests included in column 4 of Table 1 was low and, besides, it had probably
grown up considerably for 3 weeks since the time of nest-building). Generally
speaking, the tabulation of the data shows that the factor of visibility plays
a much more important part in the choice of place for the nest than the structure
of the substratum.

The distance of nests f om the water undergoes great fluctuations, but there
is a tendency for terns to nest as near the water as possible, often less
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Tig. 1. Sketches of nests of the Common Tern Sterna hirundo in different colonies, showing

their situation. A—D: on bare substratum and low vegetation, E: on floating coat of vegetable

material, I', G: by a high fuft of grass or weeds, H: smrrounded with high grass and weeds
on all sides, I, J: protected by a projection of solid substratum.

than 1 m from it. Out of all the nests observed, those of the maritime ternery at
Tensmuir Point in Scotland were situated farthest away from the water; which
was undoubtedly connected with a wide range of high and low tide levels.

Nest material

The results of a qualitative analysis of the material used for the nests of
the Common Tern are given in Table II. They show that sticks of various length
and also stems and rhizomes of couch grass and other plants are the commonest
material. Nevertheless, there is no generally characteristic material treated
by these terns with special preference. A qualitative analysis of nest material
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Table II

Qualitative composition of material used to build 82 nests of the Common Tern Sterna hirundo,

from colonies 1—4, 6, 7, 9 and 10

Kind of material Number of nests s
Sticks 25 30-5
Roots 18 21-5
Couch grass rhizomes 22 26-8
Reeds and other water plants emerging from
water 32 390
Tree bark 1 1-2
Stalks 3 36
- Fresh and dry grasses 6 7-3
Feathers (mostly white) 8 9-7
No material 2 2-4
Table IIE

Qualitative analysis of material used to build nests in 3 selected colonies of the Common Tern
Sterna hirundo: 1. on the reservoir at Gocezatkowice, 9. 6. 1959, 4. on the reservoir at Goczatko-
wice, 6. 6. 1961 and 6. on the Velky Tisy Pond, 22. 5. 1963. (The numbers of colonies are the
game as in the text)

Colony 1: 17 Colony 4: 18 Colony 6: 8
nests examined nests examined nests examined
Kind of material

- Number % Number o Number o

of nests 2 of nests 9 of nests o
Sticks 9 529 10 555 3 375
Roots 16 94-1 — 1 165
Couch grass rhizomes — 18 100-0 — ‘
Reeds and other water plants

emerging from water = — 1 16-5

Tree bark - 1 - 55 —
Stalks oy i 3 375 |
Fresh and dry grasses == —— 4 50-0 |
Feathers 1 5-8 7f 388 = :
No material — — 1 16-5

in the particular colonies (Table IIT) indicates pronounced differences between
them. On the other hand, the sorts of material occurring in particular colonies
might be such as could be found in all or in most of the nests (in colony 1 roots
were found in 16 out of the 17 nests examined and in colony 4 rhizomes of couch
grass were present in all the 18 nests examined). This is undoubtedly connected
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with the fact that the Common Tern collects material for the nest in its close
vicinity, so the material occurring there in the largest quantity and, con-
sequently, the easiest to obtain. Thus, the characteristic material of Common
Terns’ nests in particular colonies agrees with the predominant material available
in the place of the colony. The greater variety of materials used in colony 6 com-
ports with the diversity of materials available on the islet occupied by the
colony. The occurrence of feathers in 7 nests of colony 4 points to some preference
in choice of material. In most cases they were white feathers of Black-headed
Gulls nesting in the same colony. Although in colonies of Black-headed Gulls
there are always some feathers lying on the ground, their quantity, compared
with the quantity of other materials that might have been used by terns to build
their nests, is considerably smaller than might be judged from the number of
the nests in which feathers were found.

Table IV

Amount of material used to build nests of the Common Terns Sterna hirundo and the resultant
appearance of these nests. Data from colonies 1-—4, 6, 7, and 10

Eggs lying on Eggs lying on
! ’ ) bare substra- bare substra- Eggs lying on
Wi e of A .depressmn tum — a little tum or scanty |thick lining — Total
e am.ount of Wlthout‘any material all ro- lining — surro- | nest is large 4
gl DL Watenal und or on one |unded with a ring| and copious
side of the nest of material
Number of
nests 2 15 31 5 53
% 3-7 283 585 94 99-9

The amount of material used to build particular nests fluctuates remarkably,
as will be seen from Table IV. In the extreme cases the eggs lie in a depression
of the substratum (earth, gravel, sand, ete.) with no material gathered by birds
round it or, on the other hand, large nests are built, in which the eggs lie on
a thick bottom layer. There are many different intermediate types, which occur
much more frequently than the extreme ones.

The shape and size of nests

On account of the great fluctuations of the amount of material used to con-
struct nests and the differences in their position, the variation in size and general
shape of nests is marked. The most primitive, though comparatively rare, type
of nest is an unlined depression in the substratum, in which the eggs lie. One
of the two nests of this type found during my field study (cf. Table 1V) was in
colony 6 on an islet in the Velky a Maly Tisy Reserve. It was a circular hollow
" in the clay soil, with no vegetation in its close neighbourhood (Phot. 3). The
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diameter of the hollow was 13 cm and its depth 3 em. The other nest for which
the birds had not used any material was in colony 7 on an islet in the water
regervoir at Goczatkowice. Here, however, it was a depression in the ground
overgrown with the yarrow creeping over it, whose green leaves might partly
substitute for lining. This depression was somewhat smaller than the previous
one; its diameters measured crosswise were 11:0 x11-5 cm and the depth
was 1 cm. In the same colony there was another nest very similar to that
described above. In this nest, besides leaves of the yarrow, there were live
blades of grasses growing round the nest, bent down into it, which might be
caused by the brooding bird. This nest is shown in Phot. 4.

The commonest type includes nests in which eggs lie on the bare, unlined
substratum or on a very thin layer of lining of scanty fragments of nest material,
surrounded by a circular wall of various size and shape built of nest material.
Its size and shape depend on the sort of material used and the substratum on
which the nest is placed. If stems and rhizomes of couch grass have been used
to construct the wall, it is relatively narrow, if, however, it has been built of
long sticks or stiff blades of water grasses, they project, sometimes even consi-
derably, and the whole looks like a big and wide construction. An interesting
modification of this type of nests is an incomplete semicircular wall, which
occurs mostly in nests situated on a slightly sloping substratum, on their lower
side. This fact indicates that the constructing of the wall, usually quite evident
where the depression is slight or entirely wanting, is to prevent the eggs from
rolling out of the nest. This is confirmed by the frequent presence of nests in
which the surrounding ring of material brought by the bird is only “marked®
with a small amount of material round the eggs. It is so for the most part where
the depression in the substratum is pronounced or where other conditions
of the substratum (e.g., tufts of plants growing round the nest) keep the eggs
from rolling out. This also seems to be the reason why only a very small amount
of material was used for nests in the colony on the beach at Tensmuir Point:
it was very easy for the terns to make a depression in the sands deep enough
to keep the eggs in, much easier than in the hard clay soil, for instance, of the
islets of the water reservoir at Goczatkowice or the Velky Tisy pond.

A separate, though not very numerously represented type comprises nests
with a distinet and compact bottom layer, the thickness of which ranges
from 0-5 to 2:0 ecm (cf. Table IV). Nests of this type occur sporadically in
different colonies and have not only the thickness of their bottom layer but
also their outer and inner diameters larger than the average. Such nests are
built on an entirely flat substratum, providing no depressions suitable for
nests. One of the 5 nests of this type observed is presented in Phot. 8.

The measurements of the outer and inner diameters of Common Terns’ nests
are given in Figs. 2 and 3, which are scatter-diagrams showing the distribution
of these two dimensions. Both the diameters were usually measured twice in
each nest; it is especially important in the case of nests having a somewhat
elliptical shape, where the largest and the smallest diameters were measured.
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Fig. 3. Distribution of the mean outer diameters of 44 nests of the Common Tern Sterna hirundo.

The arithmetic means from these two measurements were used to construct the
diagram. A total of 52 nests were measured; however, in some of the nests I failed
to take all these measurements. For example, if a nest was nothing but a hollow
in the substratum, with scanty lining on its bottom, the diameter of the hollow
was regarded as the inner diameter of the nest, whereas the outer diameter
was wanting. On the contrary, where the eggs lay on a small amount of material
placed quite flat on an even substratum (without depressions), the extent of
the material was treated as the outer diameter of the nest but, since it was
impossible to determine the extent of the nest cup, the inner diameter was not
measured. The measurements of the outer diameter (Fig. 3), taken in 44 nests,
range from 11-5 em (11-0 X12-0 em; 10-0 X130 em) to 240 em (24-0 xX24-0 cm),
the arithmetic mean from all these values being 15-37 em. The inner diameter
(Fig. 2) fluctuates between 80 cm (8:0 x8:0 cm) and 13 em (13:0 xX13-0 cm)
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and the arithmetic mean from these dimensions in 50 nests is 10-:06 cm. The
depth of cup ranges from 0-0 to 4:0 cm (arithmetic mean from 52 measure-
ments = 2:15 ¢m). The height of nest did not exceed 4 cm. It appears that out
of the 6 nests falling within the last three size groups of outer diameters of
nests (Fig. 3), 5 represented the type with a distinet and fairly thick
bottom layer.

Chlidonias nigra nigra (LINNAEUS, 1758)

The situation and size of colonies

1. Fish-ponds at Golysz; May 29 and June 18, 1959. The colony was situated
on a small pond lying in the vicinity of other larger ones. About half the area
of the pond was overgrown with plants. The nests were placed on a floating
layer of mown water vegetation drifted by the wind against the growing water
plants and forming a broad strip. There were 10 nests in all. They were 10 to 20 m
away from the nearest pond edge (a dike).

2. Fish-pond at Zator; June 4, 1961. Several pairs nested loosely on a pond
(1 nest was spotted) without forming a colony. The nest found was sited on an
accumulation of cut-down water plants floating amidst the sparsely growing
vegetation, far from the pond edge.

3. Fish-ponds at Raszyn near Warsaw; June 10, 1961. A colony of 10—12
nests was located on a small floating islet (approx. 3 x5 m) far from the edge
(dike) of the pond. The islet was of putrefying mown water plants; it projected
for hardly a few centimetres above the water surface and was heavily soaked.
The nests lay at distances of some dozens of centimetres from each other.

4. Sodaic lake near Sarszentigota, Transdanubia, Hungary; June 19, 1964.
A small loose colony consisting of 2 nests on a shallow, grown densely over with
Bulboschoenus maritimus. The nests were situated in places clear of plants,
about 5 m in diameter, in which there were flat heaps of old mown vegetation.

5. Sodaic lake near Sarszentiagota, Transdanubia, Hungary; June 23, 1964.
(A few kilometres away from the colony described in item 4). Fourth-fifth of
the lake area is grown over with Bulboschoenus maritimus. At the time of my
observations the colony was just being set up. In one case an egg was deposited
in the nest built on an old nest of the Coot and, besides, in some places the
growing stems of B. maritimus were bent down and some old stems of this
plant laid on them. They formed a loose “raft®, floating on the water surface
and defended by the terns. In addition, two other old (damaged) nests of coots
or grebes were also defended by the terns. The number of pairs approximated
to 10.

6. Fish-ponds at Zator; June 13, 1964. A loose colony consisted of a few
nests, at intervals of 10 m or more, built on floating vegetable material on the
border of the clear water and the area overgrown with plants, about 80 m from
the edge of the pond (data collected by P. KUSNIERCZYK).
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7. Fish-ponds at Zator; June 13, 1964. On another pond than that in
item 6 there was a colony of 16 nests on a patch of putrefying mown plants,
about 30 m from the water edge, along the border of the low water vegetation.
Intervals between the nests were up to several metres (data collected by
P. KUSNIERCZYK).

8. Fish-ponds at Stawno near Milicz; June 30, 1964. A loose colony
of 52 nests on drifting swaths of reeds, manna-grass and scirpus (Schoenoplectus ).
The nests were mostly built of material taken from floating swaths. They
were 1—4 m apart (data collected by J. WITKOWSKI).

9. Fish-ponds at Goczalkowice near Pszczyna; June 15 and July 5,1965.
A colony, estimated on the basis of the flying birds at about 20—30 pairs, was
situated on loose floating vegetable material (mown reeds) accumulated by the
wind on the edge of and in gaps amid the bed of manna-grass or on the bent-
down stems of the growing manna-grass at various distances from the border
of the pond.

10. Lake Swidwie near Szczecin; 1964. This lake is grown over heavily with
plants and forms two smaller lakes, referred to as the lakes A and B. 1) On the
lake A there was a one-species colony of about 50 pairs situated in an area
grown with the water soldier (Stratiotes alloides) by the lake border overgrown
with reeds. All the nests were sited on floating tufts of water soldier. 2) A one-
species colony composed of about 150 pairs occupied a bed of water soldier
far from the shore on the lake B. In the previous years Black Terns nested
on this lake in similar conditions (data collected by J. NOSKIEWICZ).

11. Lake Swidwie near Szczecin; 1965. On the lake B there was a mixed
colony on a floating coat of vegetable material near the edge grown over with
reeds. It consisted of about 600 nests of Blackheaded Gulls and about 150 nests
of Black Terns, which were divided into two groups (about 100 and 50 nests
respectively) situated on both sides of the portion of the coat occupied by the
Black-headed Gulls. The nests of terns were in places where the coat was looser
and formed for the most part of fragments of water soldier (data collected
by J. NOSKIEWICZ).

Nest-sites

All the nests of the Black Tern observed in the colonies described above
were situated on reservoirs of stagnant water (lakes and ponds) and directly
associated with water. A great majority of them were floating nests or those
placed on different materials floating on the water surface, for instance, coats
of putrefying vegetable remains, swaths of water plants, old nests of other
water birds (e.g. Coot), ete. The nests on stiff heaps of water plants cut down
in the previous year and lying on the bottom of shallows were very rare; there
were only 2 such nests in colony 4 on the sodaic lake at Sarszentigota, but even
these were situated on the edge, close to the water. Besides, the nests on fairly
large patches of floating swaths of reeds or coats of vegetable material were
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Fig. 4. Sketches of nests of the Black Tern Chlidonias nigra in different colonies, showing their

situation. A: on fairly large coats of putrefied material, B: on floating swaths of reeds, C: on

old nests of other water birds, D: among thinly growing plants on bent-down leaves and
vegetable remains, E: in an area grown over with the water soldier.

for the most part grouped on their margins, near the water. Birds which did not
find a relatively firm base in the form of an accumulation of floating fragments
of plants to build their nests on, lay them down on a few bent-down stems or
leaves of water plants, e.g., Glyceria or Bulboschoenus maritimus. The fact
that this is, in a sense, a secondary or “substitutive“ localization of nests is
indicated by observations from colony 5 (sodaic lake at Sarszentégota), where
the only nest containing one egg (the initial phase of egg-laying) was placed
on an old massive floating nest of a Coot. Both the other old nests of water
birds floating within the compass of the colony were also occupied by terns and
the remaining terns built their nests on the bent-down stems of Bulboschoenus.
These nests were still in the initial stage of construction. Another type of
nest-sites was represented by the nests situated on patehes of the growing
water soldier (Stratiotes alloides). Crossing runners of this plant form an
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entangled net, which makes a strong base for building nests, a base which
guarantees that even during a heavy wave the nests will not be destroyed.

The types of nest-sites discussed above have been presented schematically
in Fig. 4. Unfortunately, the quantitative data could not be tabulated, because
some of them are only estimates. However, it should be stated in general that
there were no plants emerging from water in the close vicinity of the nests
observed, or, if there were any, they were not high at the time when the colony
was being laid down and the nests built (e.g., the water soldier, whose shrubs, ho-
wever, grew up considerably during the incubation of eggs to assume the appea-
rance of a thicket at the time of the hatching of the young. Cf. Phot. 10), or they
grew sparsely (Glyceria, Bulboschoenus) and did not intercept the view from
the brooding bird. The quantitative relation of the nests situated among
sparsely growing plants emerging from water to the nests without such plants

Table V

Sites of nests of the Black Terns Chlidonias nigra in relation to their close vicinity on the basis
of the data from colonies 1—8

No plants emerging
Environment of nest from water within
a radius of 1 m

Sparse and low plants
emerging from water Total
within a radius of 1 m

Number of nests ( 41 | 11 52
% | 78-8 | 211 99-9

in their neighbourhood is given in Table V for 52 nests closely examined. The
table shows that there were no plants projecting above the water surface in
the cloge vicinity of nearly 809, of the nests, but this relation would probably
change if all the nests from all the colonies were taken into account.

Nest material

The qualitative composition of the material used to build 45 nests of Black
Terns is offered in Table VI. As can be seen from this table the greatest number
of the nests (belonging, besides, to 3 different colonies) were built of vegetable
remains from the previous year: reed, sweet flag, reed-mace, manna-grass, etc.
This material was for the most part waterlogged and somewhat putrefied. Still
green fragments of plants from the current year used for the nests of the group
which was second in number were also putrefying and only rarely quite fresh.
Completely rotten material was found to be the exclusive component of nests
in only one colony (on a fish-pond at Raszyn, colony 3). It may be assumed
in general that the nests in particular colonies do not differ from each other
in building material. The occurrence of the smartweed and rush in single nests
was sporadic and their pieces were an addition to a large quantity of fragments
of reeds and other water plants found in all the nests of the colony. This qualita-
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Table VI

Qualitative composition of material used to build 45 nests of the Black Tern Ohlidonias nigra
from colonies 1—8

Kind of material Number of nests o4

Fresh and slightly putrefied leaves and stems
of mown reed-grass, sweet flag, reed-mace,

manna-grass ete. 16 355
Reeds mown in the previous year and floating :
on the water surface 22 48-8

Entirely putrefied vegetable material (specific

composition difficult to determine) 4 88
Mown scirpus Bulboschoenus maritimus 3 6-6
Smartweed 1 2-2
Rush 1 2-2

Table VII

Wetness of nests of the Black Tern Chlidonias nigra on the basis of 45 nests from colonies 1—§

l Upper portion

Degree of ; - Whole nests -
| YU dinests OSO?SSW dl‘ytf, 2o | « Total
om we
Number of nests | 3 | 3 | 39 | 45
e g g 866 P

Table VIII

Measurements of temperature in 10 successive nests of Black Tern Chlidonias nigra in colony 1 on
a fish-pond at Golysz on 18. 6. 1959 (in ° C). Air temperature: 24-3° C. Water temperature: 23-7° (¢

Ser. No of nest 1 b 9 l 3 [ 4 ) 5 6 7 8 9 10
eggs gl W { 3 | pwmn T i
Number of |[—— o
nestlings i ‘ il ; g ‘ L 1 1 i 2 i il

Temperature under
6ggs 282 | 26-2 | 25:9 | 268 | 26:8 | 25:2 | 25:2 | 243 | 245 | 258

Temp. in the depth
of bottom layer 26:2 | 259 | 25:6 | 254 | 256 | 255 | 25°0 | 248 | 24.9 | 254
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tive uniformity of nest material in particular colonies was due to the location
of nests in similar conditions and the use of nest material which was available
in the closest vicinity of the nest, within reach of the beak, or simply to the
modelling of material accumulated by the wind or waves into a desirable shape.
Most of the nests of Black Terns were evidently whole wet (saturated).
The quantitative relations are given in' Table VII, which shows that the nests of
dry material were relatively few. The problem of thermal conductivity of the
nest arises in connection with its humidity, for moist materials are far better
* conductors of heat than the dry ones and, in addition, they reduce the ambient
temperature by absorbing heat during evaporation. Nevertheless, I managed
to find that the temperature in the nests temporarily left by the brooding birds
falls relatively slowly. The measurements of temperature taken in 10 nests
of Black Terns in colony 1 on a fishpond at Golysz on June 18, 1959 are given
in Table 8. Two measurements of temperature were taken in each nest, immedia-
tely under the eggs and deeper, 2—4 cm under the bottom of the nest cup and
thus beneath the surface of water. All the nests were sited on a loose coat of -
partly putrefying mown water plants and built of this very material (cf. Phot. 8).
In one of the nests there were two newly hatched nestlings and in three others
there was one nestling in each. Since none of the birds was brooding during my
visit in the colony, and I took about 10 min. to measure each nest and its temper-
ature, to take photographs, ete., the break in incubation increased with each
successive nest and amounted to at least 100 min. for the last of them. None
the less, the temperature under the eggs in the last nest was higher than the
- temperature of the air by 1-5°C and the temperature in the depth of the nest
higher than the water temperature by 1-7°C. The smallest difference between
the temperature of the water and that in the nest, measured deep under the
bottom of the nest cup, was 1-1°C in the nest with two nestlings. The lowest
temperature at the bottom of the nest cup was also found only in this cup and
it equalled the air temperature. This is probably due to the fact that the adult
birds, which may have been looking for food for the nestlings, had not incubated
for a long time before my arrival in the colony. It may well be that the general
slow drop in temperature in the depth of the nest is connected with the general
accumulation of heat (among others from the solar radiation) in the floating
coat of water plants and with the heat generated during putrefaction taking
place in it.

The shape and size of nests

It is enough to compare the nests presented in Phots. 9—12, to see that
they differ from each other rather considerably in size and shape. A close analysis
of these photographs, however, shows that there is one basic model of nest
building, and the differences in the final appearances of nests depend only on
the properties of materials applied. This basic model of nest building consists
in gathering material together round the place of the nest from the close vicinity
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Fig. 5. Distribution of the mean diameters of the nest cup of 43 nests of the Black Tern
Ohlidonias wigra.
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Fig. 6. Distribution of the mean outer diameters of 45 nests of the Black Tern Chlidonias nigra

and shaping it into'a ring, up to 3 ¢m high. If the nest lies on a coat of completely
putrefied vegetable material which forms a nearly homogeneous mass, its
dimensions are small and its outer diameter fluctuates about 11 em (e.g., in
colony 3 on the ponds at Raszyn). The diameter of the nests placed on swaths
of water plants is somewhat larger (about 15 cm), which is connected with
the size of the fragments of stems and leaves of reeds, sweet-flag, ete. (cf. Phot. 9)
gathered by the birds. The pieces of cut-down stems (Bulboschoenus), up
t0 40 cm long, used for nests in colonies 4 and 5 (sodaic lakes near Sarszentagota),
formed a fairly large and loose “crown“ round each nest (Phots. 11 and 12).
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For statistical calculations and diagrams I used, as for the nests of Common
Terns, the arithmetic means from 2 measurements of the outer and inner
diameters, which in the case of elliptical and irregular shapes of the nests were
the smallest and largest measurements of the given dimension. Figure 5 shows
the distribution of the arithmetic means of the inner diameter in the nests of
Black Terns. The values of these means range from 6-0 cm (6-0 x6-0) to 9:25 cm
(9:0 X9-5 cm). The average from 43 nests is 8-15 cm. The analogical distribution
of the measurements of outer diameters in 45 nests measured is given in Fig. 6.
The auter diameter value ranges between 11-0 em (11:0 x11:0 em) and 21-0 cm
(23:0 x19-0 cm), the average being 15-15 cm. The measurements of the outer
diameter did not include the loosely projecting stems forming the “crown.
The depth of these 45 nests was from 0-5 em to 3-0 ¢m, and the average amounted
to 1-71 cm.

The loose structure of the nests and the properties of materials used (in
many cases the lack of elasticity of particular components, e.g., partly putrefied
leaves) bring about the occurrence of lasting deformations of the nest cup, which
are exemplified, among other things, by the stretch of the cup. This is suggested
by the measurements taken twice on the nests in colony 1 (on a pond at Golysz).
The measurements of 10 nests from this colony used for general calculations
were made on June 18, 1959, in the final stage of incubation. In 2 nests the inner
diameter of the nest cup was not measured, because I failed to determine it.
The arithmetic mean from the measurements of the remaining 8 nests is 8-31 cm.
Then it is larger than the general mean from all the nests examined. On May 19,
in the initial stage of incubation, when there were no full clutches in any of the
nests, the arithmetic mean of the inner diameters of the nest cups, calculated
for 7 nests of the same colony (unfortunately, it is impossible to determine
which of the 10 nests measured in June they were) was 6-86 cm and, therefore,
smaller by nearly 1-5 cm. However, it should be emphasized that the smallest
inner diameter of this series of measurements was 6-0 cm and thus it was equal
to the smallest value in the general series of measurements. Finally, the relatively
wide range between the smallest and the largest measurements of the inner
diameter of the nest-cup (cf. Fig. 5) may be related, among other things, with
the fact that the material used for study was not uniform in respect of advance-
ment of incubation.

COMMENTS ON RESULTS

Sterna hirundo

The colonies of Common Terns discussed in this paper consisted of from
a few to a few hundred pairs. Besides, in one case I found a single nest on
a small islet. Though solitary nesting is a rare occurrence in this colonial species,
some instances have already been recorded before (CAMPBELL, 1953; DYK, 1960).
According to WITHERBY eb al. (1941) a colony may sometimes reach a very
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large size. The largest English colonies mentioned by BANNERMAN (1962)
numbered 1200 and 1140 nests (Scolt Head Isl. and Blakeney Point, respectively).
However, it may be assumed that a great majority of colonies range from some
dozen to a few hundred pairs. The colonies in which Common Terns nest may
include one or more species. The bird which accompanies them in Poland most
frequently is the Black-headed Gull Larus ridibundus. Different species of ducks
also often nest in small numbers within colonies of Common Terns or in their
close neighbourhood, which according to KOSKIMIES (1957) is connected with
better conditions they find here for their young to survive. There are also
colonies mixed with other species of terns of the genus Sterna (e.g., the colony
at Tensmuir Point described in this paper), and the nesting of a Black Tern
within a colony of Common Terns is a known fact (JOZEFIK, SWIRSKI, 1961).
The situation of the colonies under study agrees with the data from literature
(BANNERMAN, 1962; BORODULINA, 1963 b; CAMPBELL, 1953; DUNAJEWSKIL 1938;
JoNEs, 1906; SoxoLOWsKI, 1958, and others). These authors also write that
Common Terns show a tendency to build their nests in open places. JONES (1906)
explains this fact by the requirement of perfect visibility from the nest place,
whereas PALMER (1941) relates it with the way in which the bird approaches
the nest and this is in turn connected with the length of bird wings and that
of leap, for, as can be seen from PALMER’S observations (o. c.), Common Terns
land in open places and come up to their nests on foot, in contradistinetion
to short-legged and long-winged Arctic Terns, which alight directly on the nest.
A small number of nests founded, even though on one side only, on inequalities
of the substratum or tufts of plants (cf. Table I), which do not block the
approach to the nest from the other sides but intercept the view from the nest,
seems to indicate that the choice of place is governed, above all, by the maximum
visibility attainable from the nest-site. In addition to the nest-sites, described
in this paper, on the bare ground or the ground overgrown mainly by sparse
and low vegetation, on gravel, sand-banks and dunes as well as on floating coats
of vegetable material, there occur nests lying on floating pieces of trunks,
planks, ete. (VESPREMEANU, 1964). Besides, WIKTOR (1957) has described a co-
lony sited on the reinforced concrete deck of a wrecked tanker formed a sort
of rocky islet covered with gravel. The qualitative composition of the material
used to build nests varies considerably with the situation of colonies and depends
on what the birds can find in their close vicinity (cf. Table I1I). Thus, for example,
VESPREMEANU (1964) mentions stems of the water-chestnut (Trapa natans)
as especially often used in the region of the River Danube and they were not
represented in the colonies described in this paper at all. Out of the materials
which were not found in the nests being analysed — they were not even repre-
sented by any similar materials — (cf. Table IT), I must mention pebbles recorded
by American authors (BENT, 1921; PALMER, 1941) and shells of mollusks
(BENNERMAN, 1962). According to different authors, the amount of material
used for building nests was very various. JoNms (1906), for instance, writes
that he did not find a nest without nest material. Neither did ANDERSEN (1959),
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as can be seen from his tabulations. Unlike these authors, BORODULINA (1953 D)
claims that the percentage of nests without lining is different in different
colonies (in some colonies all the nests are without lining). BENT (1921) holds
a similar opinion in this respect. An analysis of the amounts of material used
to build the nests examined in the present study (cf. Table IV) shows that these
colonies have an intermediate position between the colonies described from
south-eastern Europe (Crimea and the delta of the River Volga — BorRoDU-
LINA, 1953Db) and those from central Europe (Denmark — ANDERSEN, 1959),
for there are remarkably fewer nests without material in them (only nearly 4 9,)
than reported by BORODULINA (o.c¢.), but the number of nests with a large
amount of material and a distinet bottom layer is also small. In Boro-
DULINA’S (1953 b) opinion, the amount of lining in nests depends on the wetness
of the substratum: the damper the substratum, the larger is the amount of
lining. On the other hand, PALMER (1941) found that the birds which nest
late in the season, after the loss of the first clutch, have well-built second nests,
and he tries to explain this by psychophysiological factors. At least 4 of
the 5 most massively constructed nests of the present series (cf. Table IV, last
column) were derived from different colonies, where they occurred among a large
number of nests built of small amounts of material, in which the eggs lay on
the bare substratum or scanty lining; therefore, it was not the greater wetness
than in the neighbouring nests that caused the use of the larger amount of
material. Neither the stage of advancement of incubation nor phenology indi-
cated the fact that these nests had been constructed for the second time. So it
seems that not only the two factors mentiqned above determine the amount of
material used by birds; other factors should indeed be sought among psycho-
physiological impulses, but those released by causes different from the destruc-
tion of the first nest. There are only few detailed data on the shape of nests
in literature. Most of the authors write about a hollow lined with varying amounts
of different materials, mostly of vegetable origin. Only PALMER (1941) discusses
the diversity of appearances dependent on the amount of material and con-
cludes that primitive nests are nothing but rings of nest material: sticks, leaves,
stones, etc. The dimensions of nests are hardly ever given, excepting DEMEN-
TIEYV (1951), according to whom, the inner diameter of nests is usually 8—10 cm,
and BorRODULINA (1953Db), who gives the following mean dimensions: for nests
with material: outer diameter — 24 cm, inner diameter of cup — 115 cm,
depth — 2-8 em; for nests without material: diameter of hollow — 12-3 cm.
A comparison of results shows that the data presented by DEMENTIEV (0. c.)
coincide with only the lower half of the size groups of the inner diameter obtained
during the present study (cf. Figs. 2 and 3). These groups, however, include
a greater part of the nests. On the other hand, all the three means calculated
by BORODULINA (1953Db) for the nests with material are higher than those in
the present series. Only the mean diameter of hollows without material approxi-
mates to the value of 12-17 cm obtained from two such nests described in
this paper.

2%
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A comparison of my own material analysed in the previous section with
the data from literature quoted above makes it possible to distinguish the
following characteristics of the nesting of Common Terns: 1) The nest usually
lies in a colony, which sometimes reaches many hundreds of pairs; cases of single
nests are sporadic. 2) Most of the nests are situated on the ground, fewer on
coats of vegetable matter floating on the water surface, but always in the
vicinity of water; the nests placed on sandy beaches may be up to some dozens
of metres away from water. 3) In most cases the nests are built on the bare
substratum or amid low vegetation. 4) The nests are always built of dry material,
the eggs for the most part lie on the bare substratum (soil, sand, etc.'), surrounded
with a ring of nest material, which varies in quantity. The ring is closed or open
on one side only. 5) The outer diameter of the nest ranges from 10 to 23 ecm
and more, the inner diameter of the nest cup being 8—13 cm. 6) If the nest
is a hollow without lining, its diameter fluctuates about 12 cm.

COhlidonias nigra

The number of pairs in Black Terns’ colonies under study ranged
between 2 and about 150: seven colonies had fewer than 20 pairs, 2 others
20—60 pairs and 2 more than 60 pairs (approx. 100 and 150). Nesting in small
colonies, not exceeding 50 pairs and most frequently numbering from a few

"to some dozen pairs, is characteristic of this species, which is corroborated
by the data of DEMENTIEV (1951) from Russia, HAVERSCHMDT (1953) from
Holland, BRINKMANN (1958) from Lower Saxony, and BoropULINA (1923a),
who, to be sure, mentions a colony of many thousands of pairs on Lake
Mocishche in the Novosibirsk District, but this colony consisted of groups of
2—15 nests, situated tens or hundreds of metres apart. However rare it is, the
nesting of single pairs together with the species of water and marsh birds has
also been recorded (JOzEFIK, SWIRSKT, 1961; STHEPAN, 1963). The small number
of nests in most of the colonies, large distances often found between particular
nests, and the ascertainment of the presence of pairs that nest singly, support
the opinion of CurHBERT (1964) that the Black Tern iy only partly a colonial
bird. It is also distinetive that Black Terns build their nests on dead vegetable
remains floating on the water surface, on heaps of mown reeds and on growing
water plants (DEMENTIEV, 1951; KARPOWICZ et al., 1958) and, as Boropu-
LINA (1953a) emphasizes, they are more closely associated with water than the
other marsh terns of the genus Chlidonias. CUTHBERT (1954) also writes about
their evident liking for space and low and sparse vegetation amidst a few feet
of open water, which agrees with the data presented in Table V. In the face of
the foregoing the description given by TURNER (1920) is almost surprising. He
claims that among the nests observed by him there were no floating ones and
even that at Texel Black Terns nested in meadows together with Lapwings and
Redshanks and deposited their eggs in hollows dug in the earth and lined with
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-a small amount of vegetable material. The occasional occurrence of this type
of nests is, however, confirmed by de MoRSIER’S (1947, after CUTHBERT, 1954)
observations from France. The use of old nests of other water birds (Coot)
to build a new nest on, described in this paper, is a rare but not isolated
phenomenon, as CUTHBERT (1954) observed a nest of the American subspecies
of the Black Tern Ch. nigra surinamensis built on a nest of the American Coot
Fulica americane. Similar cases in this subspecies are also deseribed by
BeNT (1921), who, in addition, writes about exceptional instances of nests con-
structed on floating pieces of wood. Most of the nests are built with the material
collected from the surface of water in the close vicinity of the nest, which also-
agrees with the data given by ScHUSTER (1926), BENT (1921) and CurH-
BERT (1954); KNox (1899) alone observed some flying Black Terns fetching
material from rather long distances. The material for the nest constructed on
the old nest of a Coot (cf. Phot. 12) must have been gathered in the same way,.
for the water surface was clear in the close neighbourhood. The measurements
of Black Terns’ nests offered by different authors (BorRoDULINA, 1953a;
DEMENTIEV, 1951; SCHUSTER, 1926; StitpAN, 1963), do not differ much from
those given in this paper, only the size of the inner nest cup presented by
DEMENTIEV (0. c.) is evidently smaller (5—6 cm). DEMENTIEV’S observations.
are contradictory with the arithmetic means calculated by BoRODULINA (1953 a),.
which are only slightly smaller than the data obtained during the present study
(according to this authoress the arithmetic mean of the inner diameter amounts.
to 7-8 em, and according to my calculations to 8:15 cm). Though the depth
of the nest cup given by DEMENTIEV (2—2-5 cm) lies within the limits of
fluctuations observed by me, it implies the considerably larger mean than those.
obtained by BorRODULINA (19532) and me (1-5 and 1-7 em respectively).

On the basis of the analysis of the sites and structure of nests carried out in
the previous section and the confrontation of my results with the data from
literature it is possible to distinguish the following characteristic features of
Black Terns’ nests: 1) The nests occur in groups varying in size and are closely
associated with water. 2) Most of the nests lie on floating vegetable remains.
drifted together by the wind or waves and on floating coats of growing plants,
e.g., the water soldier. 3) In most cases, in the close vicinity of the nest there
are no plants emerging above the surface of water, which might intercept the
view from the brooding bird; if there are any plants round the nest, they are
thinly scattered and low (note: such low and sparse plants in the initial stage.
of breeding may grow-up considerably during incubation). 4) Most of the nests
(above 909,) are built of wet material soaking in water, or at least their bottom
portion is soaking. 5) The outer dimensions of the nests range from 10 to 22 cm
(not including loosely projecting stems) in dependence on the kind of material
used, the mean value being about 15 cm. The inner diameter of the nest cup
is between 6 and 9 cm and this dimension approximates to:the upper limit
towards the end of incubation.
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GENERAL

The nests from different colonies of both species of terns described in this
paper vary considerably according to circumstances. This is due to the great
adaptability of these birds as regards the choice both of a place for the nest
and of nest material. The nest dimensions depend on the environment to a lower
degree. This is particularly true of the inner diameter of the nest, which, ac-
cording to ProMOTOV (1945) is regulated automatically, when the female moves
round on the nest during its formation. It is therefore dependent, among other
things, on the size of the bird, as has been shown by an example of the Spotted
Flycatcher (BocHENSKI, 1957). The fixity of the inner diameter of the nest
depends on the elasticity of material, or on its great plasticity at the lack of
elasticity, and for this reason the coefficient of variation of this dimension
is different in different species. A comparison of the arithmetic mean (X), the
standard deviation (o) and the coefficient of variation (V) calculated from the
formula V = %100 (ArkIN, CorroN, 1959) presented below illustrates these
differences evidently. In addition to both the species of terns discussed in this
paper, the comparison also includes the data concerning the Spotted Flycatcher,
Black-necked Grebe and Black-headed Gull, partly quoted and partly calcu-
lated from the results published in other papers on the nesting of these species
(BoCHENSKI, 1957, 1961, 1962):

Species X G Vv
Muscicapa striata 6-0 cm 0-049 0-81
Larus ridibundus 14-78 em 0-82 5-H4
Podiceps nigricollis 11-15 cm 117 - 1049
Chlidonias nigra 8-15 cm 0:736 9-03
Sterna hirundo 10-06 ¢m 1-343 13-35

The high coefficient of variation in the Black-necked Grebe is connected
with the great plasticity of nest material and its lack of elasticity, which is
reflected, among other things, in the correlation between the number of eggs
and the size of the inner diameter of the nest (BocurXskr, 1961). The material
used to build Black Terns’ nests was nearly the same as in Black-necked Gre-
bes in some of the colonies, in others, where the stems were not putrefied, it was
stiffer. Therefore, though the fluctuations in the number of eggs are smaller,
the loosely constructed nests of these birds are subject to stretch (cf. the section
on the shape and size of nests of Ch. nigra), and hence the coetficient of variation
is like that for the nests of the Black-necked Grebe. The inner diameter of the
Common Tern’s nest has the highest coefficient of variation of all the species
compared. This presumably results, on the one hand, from the widest range of
amounts of nest material used for building and the consequent differentiation
of nests in respect of appearance, and, on the other hand, from the loose structure
of the nest, which often (though not always) is built of non-elastic material
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liable to lasting deformations. These three species may be set against the
Spotted Flycatcher and Black-headed Gull, whose coefficient of variation of
the inner diameter of nests is evidently lower. This is connected with the kind
of material used and the structure of the nests.

As a matter of course, the more the coefficient of variation increases, the
less characteristic the given dimension becomes. For this reason, when charac-
terizing the nests of terns under study, I had to use not only their dimensions
but also other data concerning their structure, material and site.
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STRESZCZENIE

Autor omawia gniezdzenie sie rybitwy pospolitej Sterna hirundo 1 rybitwy
czarnej Chlidonias nigra na podstawie danych, zebranych w wiekszofei na
terenie Polski, a ponadto w Szkocji, Czechoslowacji i na Wegrzech, w latach
1958—1964. Dla kazdego gatunku omawiane sg po kolei: polozenie i wielkogé
obserwowanych kolonii, usytuowanie poszczegblnych gniazd, material do
budowy gniazda oraz ksztalt i wielko$é gniazd.

Na rys. 1 (str. 427) przedstawione jest szkicowo usytuowanie réznych gniazd
rybitwy pospolitej. Moga one leze¢ na golym podiozu (ziemi, piasku itp.) lub
rzadko porostym roslinnoscig (rye. 1: A, B, C,D), na plywajacym kozuchu
(rye. 1: E), w oparciu o kepe trawy lub chwastow (rye. 1: F, G), otoczone zewszad
trawami lub chwastami (ryc. 1: H) wzglednie pod ostong stalego wystepu podtoza
(rye. 1: I, J). IloSciowe zestawienie gniazd w zaleznogci od ich polozenia daje
tabela I (str. 426): najezestsze sa gniazda polozone na goltym, lub niewiele za-
rostym podlozu oraz na plywajacych kozuchach. Najezesciej spotykanym
w gniazdach materialem s fragmenty trzein i innych ro§lin wodnych wynurzo-
nych, patyki i klacza perzu (tabela II, str. 428). Sklad materiatu uzytego do
budowy gniazd w réznych koloniach jest rézny (por. tabela ITI, str. 428). Wigze
sie to z polozeniem kolonii i mozliwo$ciami zdobycia materiatu, ktéry ptaki
te zbieraja w najblizszym otoczeniu gniazda. Ilo§é uzytego do budowy gniazda
materiatu i zwigzany z nia wyglad gniazda jest bardzo rézny: od niczym nie
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wyscielonego zaglebienia w ziemi po duze gniazdo (tabela IV, str. 429; fot. 3—7).
Najliczniejsze jednak sg gniazda, w ktorych jaja lezg na golym podiozu lub
znikome]j podscidlce, a wokol nich znajduje sie wyrazny, pierscieniowaty wat
z gniazdowego materialu. Wymiary gniazd ulegajg znacznym wahaniom:
§rednica wewnetrzna czaszy gniazda od 8 do 13 em ($rednia arytmetyczna
dla 50 gniazd = 10,06 cm), $rednica zewnetrzna gniazda od 11,5 do 24 cm
(§rednia dla 44 gniazd = 15,37 cm), gleboko§é od 0 do 4 cm (§rednia dla
52 gniazd = 2,15 cm). Rozklady ilo$ciowe dwu pierwszych wielko$ci przedsta-
wione sg na wykresach: dla §rednicy wewnetrznej rye. 2 (str. 431)i dla $rednicy
zewnetrznej rye. 3 (str. 431). .

Schematy umiejscowienia gniazd w réznych koloniach rybitwy czarnej
przedstawia ryc. 4 (str. 434). Gniazda moga lezeé na plywajacych wysepkach-
kozuchach (rys. 4: A), na plywajacych pokosach szuwaréw (ryc. 4: B), na
starych gniazdach innych ptakéw wodnych (ryc. 4: C), na plywajacych resztkach
roflinnych i pozatamywanych liSciach w rzadkich polaciach ro§lin wynurzonych
np. manny (ryc. 4: D) i na kozuchach utworzonych przez rosngcs osoke
(ryc. 4: E). Wigkszo$¢ gniazd nie miata wokdét siebie w promieniu do 1 m roslin
wynurzonych (tabela V, str. 435). Material uzyty do budowy gniazd sklada sie
z rozmaitych ro§lin wodnych, przy czym najwiecej gniazd zbudowanych byto
ze Scietych i plywajacych po powierzchni wody wokot gniazda fragmentéw
réznych zeszlorocznych roflin wynurzonych (tabela VI, str. 436). Znaczna
wigkszo$é gniazd (ponad 859,) zbudowana jest z mokrego materiatu (tabela VII,
str. 436). Mimo wilgotnego materialu, temperatura w gniazdach, z ktérych wy-
siadujace ptaki zeszly, opada bardzo powoli. Wyniki pomiaréw temperatury
gniazdach przedstawia tabela VIII (str. 436). W kazdym z gniazd temperatura
byla mierzona dwukrotnie: bezposrednio pod jajami i gtebiej pod powierzchnig
dna (czyli ponizej poziomu wody w stawie). Przez caly czas pomiaréw wszystkie
ptaki z kolonii byly w powietrzu. W ostatnim z kolei gniezdzie spowodowato
to przerwe w wysiadywaniu przynajmniej 1 godz. i 40 min. Mimo tej przerwy
temperatura pod jajami byla w tym gniezdzie o 1,5°C wyzsza od temperatury
powietrza a temperatura w glebi warstwy dennej o 1,7°C wyzsza od tempera-
tury wody w stawie. Powolny spadek temperatury w glebi gniazda moze si¢
wigzaé z 0g6lng akumulacja ciepla (m. in. slonecznego) przez ptywajacy kozuch,
na ktérym byly polozone gniazda, oraz z cieplem wytwarzanym przy procesach
gnilnych zachodzacych w kozuchu. Fotografie 8—12 ilustrujg znaczng zmiennosé
wygladu gniazd rybitwy czarnej. Duze wahania wida¢ tez w wymiarach (ryc. 5
i ryc. 6, str. 438). Srednica wewnetrzna gniazda waha si¢ od 6,0 do 9,25 cm
(§rednia arytmetyczna dla 43 gniazd = 8,15 cm), $rednica zewnetrzna od 11 do
21,0 em (§rednia dla 45 gniazd = 15,15 em). Gleboko$ci 45 gniazd wahaty sie
od 0,5 do 3,0 cm, przy Sredniej 1,71 em. Dwukrotne mierzenie tych samych
gniazd na poezatku i koncu okresu wysiadywania wskazuje na rozcigganie sie
czaszy gniazda i wyrazne powiekszanie sie §rednicy wewnetrznej.

W rozdziale pos$wigconym omoéwieniu wynikéw poréwnane sg uzyskane
w obecnym opracowaniu dane z wynikami innych autoréw. Rezultatem tych
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poréwnan sg charakterystyki gniezdzenia sie obu gatunkéw rybitw. Na koncu
poréwnane s3 wyniki obliczen statystycznych, dotyczacych Srednicy wewnetrznej
gniazda u badanych gatunk6éw rybitw oraz innych gatunkéw badanych po-
przednio przez autora (BoCcHENSKI, 1957, 1961, 1962). Okazuje sie, ze wspol-
czynnik zmiennesci $rednic gniazd rybitw jest podobnie jak u perkoza zausznika
wysoki, dzieki czemu ten wymiar nie jest tak charakterystyczny dla gniazd
tych gatunkéw, jak to ma miejsce w przypadku mucholéwki szarej i mewy
$mieszki.

PE3IOME

ABTOp paccMaTpuBaeT THE3[OBaHHE DEUHOM Kpauxku Sterna hirundo m uvepHOR
xpauku Chlidonias nigra Ha OCHOBaHMH JAHHLIX, COODAHHBIX IIPEUMYIIECTBEHHO HA
teppuropun o, a kpome toro B Hlotnanmum, YexocnoBakuu u Bedrpuu, B roabl
1958—1964. IIpum pacCMOTPEHMH KayKOI0 W3 3TUX BUIOB YUUTHIBAIOTCSI: ITOJIOYKEHHE
M BelpunHa HAOJIIOJAEMbIX KOJIOHHH, pasMElleHIe OTHE/IbHBIX THE3/T, MATEPHAIl, HCIOIIb-
3YeMBIM I MMOCTPOMKH THE3[a, a TarKe (opma U pasMepbl I'HEST.

Ha puc. 1 (ctp. 427) moxasaHo CXeMaTHUYHO pasMEIEHHE Pa3HbLIX TUIIOB CHE3J PeU-
HOM kpauku. ['He3[ma BCTPEUArOTCS HA IOJIOM IIOBEPXHOCTH IIOUBBI, MEeCKe H T. II., HA
[I0UBE, TOKPBLITOH CKYHHOM pacturensHoctsio (puc. 1: A, B, C, D), ma miaBaromem
CJI0€ paCTUTEIbHBIX 0cTaTKOB (puc. 1: E), na Kouxe TpaBbI uiu copusikos (puc. 1: F, G),
OKDY’KEHHBIE CO BCEX CTOPOH TpaBamu mm copusxamu (puc. 1: H) wiam moj HaBecom
mouss! (puc. 1: I, J). KonmuecTBeHHOEe COMOCTABIIEHNE THE3J] B 3aBUCHMOCTH OT HX
MECTOIIOJIOYKEHUA copepyuTcsa B Tabuue [ (crp. 426): yarge Bcero BCTPEYaroTCs HE3a,
PACIIOJIOYKEHHBIE HA T[OJIOH WJIM TOKPBITOM CKYQHOM PACTHTEIIFHOCTHIO IIOBEPXHOCTH
IIOYBBLI ¥ HA IUIABAIOII2M CJIO€ PACTATENBHBIX OCTaTKOB. CTPOHTEIBHBIM MATEPUAJIOM,
BCTPEUAEMBIM Yallle BCEr0 B CHE3/IaX, SBJIAIOTCS OCTATKHA TPOCTHHUKA M JPYLUX BOMIS-
HBIX PACTEHUH, BOSBBIMIAIOIIAXCSA HAJL BOMOM, BETKH 1 KOpHeBUINA IbIpest (tabiuna I,
crp. 428). CocraB CTpOUTEIHFHOIO Marepyasia, HCIOJIb30BAHHOIO B PASHBIX KOJIOHUSIX,
pasen (cp. Tabmauiy I11, ctp. 428). D10 CBA3AHO C MECTONOJIOMKEHHEM KOJIOHUU U BO3MOIK—
HOCTSIMMA HaWTuH marepuall, KOTOPBIA NTHLBI cobuparor BOIM3u oT rHesma. Kosmuecrso
MaTepuana, UCIOJb30BaHHOrO AJIA IIOCTPOMKY THE3JN, U CBA3aHHAs ¢ HUM (opma THes[
OUEHb Pa3HOOOpPA3HBI: OT HUUYEM HE IIOKPBITOM sSIMBI B IIOUBE IO 0OJbLIOE THE37o (Ta-
omana IV, crp. 429 ; poro 3—8). Cambimur pacupocTpaneHHBIMY ABJISIFOTCS O/IHAKO THE3/IA,
B KOTOPBIX sIHI[A JIEYKAT HA COJIOH IIOUBE WUIM CKYJHOM MOMACTHJIKE, 8 KPYIOM Dacroa-
raercsi IEPCTEHEBU/HBIA Bal U3 I'HE3H0BOrO MaTepuasd. Pasmepbl THE3I KojeGiioTcs
3HAUMTENIBHO . BHYTPEHHUI JuameTp uaiiy rHe3ga — or 8 o 13 cm (apudmernyeckast
cpenHAA AdameTpa BHYTPeHHeH uvama rgesga pasua 10,06 cm), BHEIUHWH auamerp
rue3ga — or 11,5 mo 24 cm (cpemmsas must 44 rmesm — 15,37 cm), riiybuna — ot 0 1o
4 cm (cpemusaa masa 52 reespy = 2,15 cm). Jluarpammbl paclpelesICHHsT NBYX IEPBLIX
BeJIMUUH 1300paKeHBI HA TpaduKax: Ui BHYTPEHHErO JuameTpa Ha puc. 2 (crp. 431)
4 IS BHEIIHEro JuameTpa Ha puc. 3 (crp. 431).
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CxeMbl pa3MellleHUsI THE3[] B DAa3HBIX KOJIOHHSX UEPHOM KpauKd IIOKA3aHbI Ha
puc. 4 (crp. 434). THe3na MOTyT JIeXKATh Ha IUIABAIOLIEM OCTPOBKE — CJIOE PACTHUTEIBHBIX
ocratkoB (puc. 4: A), Ha IUIABAIONIUX IIOKOCaX Kamblma (puc. 4: B), Ha crapbIX ruHes-
Jax npyruX BoasHbIx mruil (puc. 4: C), HA IUIABAIOIUX PACTUTENBHBIX OCTATKAaX M CO-
THYTBHIX. JIECTBSIX HA TUIOLIAJKAX, DEJIKO 3apOCHINX DACTEHHSIMH, BO3BBIIIAOIIUMUCST
Hajl BOJOM, Hanpumep, manuuxa (puc. 4:D), u HA [IABAIOIUX CJIOAX, 00PA30BAHHBIX
pacrymieii ocoxoit (puc. 4: E).

B GospIIMHCTBE CilyuyaeB BOKPYI THE3J[ B paauyce 0 1 M OTCYTCTBOBaIM pacre-
HYsT, BO3BBILIAIOUIUEC Hal BomoH (tabimua V, crp. 435). Marepuan, ucrnojis30 BAHHLIN
IUST TIOCTPOMKH THE3M, COCTOHT U3 DPAa3jIMUHBLIX BOJSHBIX PACTEHHMN, IIPUUYEM CaAMOE
DoJIBIIIOE YHCIIO THE3[ IOCTPOEHO M3 CPE3aHHBIX M ILIABAIOLIMX HA ITOBEPXHOCTHA BOJIBI
OCTaTKOB Pa3HBIX IPOULIOIOJHHUX pacTeHu, BOSBBIIAIOIUXCS Hall Bogoi (tabiuua VI,
crp. 436). 3uaunrensHoe GonbmmHCTBO THesn (cBblule 859,) IOCTPOEHO U3 MOKDPOIO
marepuana (tabnuna VII, crp. 436). HecmoTps Ha BIQYKHOCTH MaTepyana, TeMIEpaTypa
B THE3[aX, BPEMEHHO IMOKUHYTHIX HACHIYKUBAIOIIAMUA IITUIAMU, CHHYKAETCS OUeHb Me[-
JIeHHO. Pe3ysbTaThl m3mepeHuil Temneparypsl B 10 raespgax yxasasel Ha Tabmume VIII
(crp. 436). B xaxgiom TIHESE TeMIeparypa HM3MEpsIach IBAYKIbI: HEIOCPEACTBEHHO
10J] ARNAMK U IIy0sKe, MO/ MOBEPXHOCTEIO OHUINA (T. €. HUYKE YPOBHS BOABI B IPYAY).
Bo Bpems uamepeHui BCE NTHIBI KOJOHHM HAXONWINCH B BO3OyXe. B pesyibrare 3a-
MephI TeMIIEpaTypbl B IIOCJICHEM THE3/le ObLIM IPOMSBEEHBI IOCJE NEPEPHIBA B Ha-
CIDKMBAHUY, NPOHOJDKABIIErocst He menee 1 u. 40 mun. HecmoTps Ha 9TOT IepepbIB,
Temueparypa moj siinamu Opr1a Ha 1,5° BEIE TemiepaTypsl BO3IyXa, a TeMIEpaTypa
B Iuybu crnost aumma mHa 1,7° BBINIE TeMIIEpaTyphl BOALI B NpyLy. Meuennoe cHu-
JKEHHE TeMIepaTyphbl B IJIyOM THE37Ia, BO3MOYKHO, CBSI3aHO C OOLI[HM HAKOILIEHHEM
teria (MeXIy NPOYMM M COJIHEUYHOrO) IUIABAIOMIMM CJIOEM PACTUTENBHBIX OCTATKOB,
Ha KOTOPOM OLLIM PACIOJIOMKEHDI THE3/A, @ TAKXKE C TEIUIOM, BO3HHKAIOIIUM B DE3YJIb-
Tare MPOIECCOB THUEHHUS, IPOMCXOJAIIMX B CJIOE PACTHTEIBHBIX 0CTaTKOB. DoTo 9—12
WJUIIOCTPUPYIOT 3HAUMTEIbHOE pasHoobpasue (OpMbI THE3J UePHOM Kpauku. 3aMeTHbIe
KoJieGanKsT HAGIONAIOTCSI TAKKE B pasmepax rHest (puc. S u puc. 6, crp. 438). BuyTpennuit
JIMaMeTp THe3Jl HACUUTHIBAET OT 6,0 10 9,25 cm; apudmernueckas cpenusas misd 43 ruess
paBHa 8,15 cm. Buemmnii auamerp macumrbiBaeT oT 11,0 mo 21,0 cm (cpemusasa mig
45 ruesyr = 15,15 cm). Tinybuna 45 ruesn xonediercs ot 0,5 cm 10 3,0 cm; cpemHAa =
1,71 cm. JByXKpaTHOE M3MEPEHHE TEX € CaMbIX THE3J] B HAyajle M B KOHIE IEPHOJa
HACHYKUBAHUS II0OKA3bIBACT PACUIMPEHME Yalld THE3[a M 3aMETHOE YBEJIMYECHHE BHY-
TPEHHEI0 JUaMeTpa.

B riase, nocBsmeHHOR 0OCYKICHAIO UTOTOB, CONOCTABIIAIOICSA JAHHBIC, IOJIyUEH-
HBIE B XOJI€ MCCJIE/IOBAHUM, C JAHHBIMH, TOCTHIHYTHIMU Apyrumu aBropamu. Ha ocHo-
BAHUM 9THUX COIOCTABJICHUH [1aHAa XapaKTEPUCTHKA THE3J0BAHUSA 000MX BHIOB KPAUKH.
B sarurrouenun maercs cpaBHEHME CTaTHCTUYECKHX IOCUETOB, KACAIOIUXCS BHYTPEH-
HEro mguamerpa He3l HaOJIONAEMbIX BUAOB KPauKH M [OPYrHX BUOOB, HCCIEMYEMBIX
aBropom panee (Boxembckumii, 1957, 1961, 1962). OxaspiBaercsi, uro Ko09(D(OHILEHT
U3MEHSIEMOCTH [uiameTpa IHE3Jl y KpadeK BBICOK, KaK M y UepHOILIEHHOH IOTaHKH,
B CBA3M C YeM JAHHBLIA II0KA3aTellb MEHEee XapaKTEePeH I 9TUX BHIOB, YeM I Cepoi
MYXOJIOBKY U O3€PHOM JaHKH.



Plate XXXIV

Phot. 1. Situation of a colony of the Common Tern Sterna hirundo on the water reservoir at
Goczatkowice in May 1961 (colony 3).

Phot. 2. An islet in the Velky Tisy Pond in Czechoslovakia, on which there was a colony of
the Common Tern Sterna hirundo in May 1963 (colony 6).
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Plate XXXV

Phot. 3. A nest of the Common Tern Séerna hirundo in colony 6 on the Velky Tisy Pond —
a hollow practically without nest material.

Phot. 4. A nest of the Common Tern Sterna hirundo belonging to colony 7 on an islet in the
water reservoir at Goczalkowice in June 1963. It is sited among grasses and herbs
and has only a slight amount of nest material.
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Phot. 5.

Phot. 6.

Plate XXXVI

A nest of the Common Tern Sterna hirundo in a colony on the Velky Tisy Pond in May
1963. It represents the commonest type of nests with a small amount of material
used for building a ring round the eggs.

Al nest of the Common Tern Sterna Wirundo in a colony on the water reservoir at
Goczaltkowice in June 1961. It represents the type of nests with a large amount of
material and a distinet bottom layer.
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Plate XXXVII

Phot. 7. A nest of the Common Tern Sterna hirundo in colony 4 on the water reservoir at
Goczalkowice in June 1961. The nest material is shaped into an open ring protecting
the nest from the side of the water, towards which the substratum is sloping slightly.

Phot. 8. A nest of the Black Tern Chlidonias nigra in colony 1 on a pond at Golysz in June 1959.
It is sited on a floating coat of-mown reeds.
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Plate XXXVIII

Phot. 9. A nest of the Black Tern Ohlidonias nigra in colony 2 on a pond at Zator in June 1961.
The nest is placed on a floating coat of putrefying vegetable remains among thinly
growing plants.

Phot. 10. The environment and nest-site of a Black Tern Chlidonias nigra in a bed of water

soldier on Lake Swidwie near Szczecin. At the nest-site there is a nestling.
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Plate XXXIX

Phot. 11. A nest of the Black Tern Chlidonias nigra in colony 4 on a sodaic lake near Sarszent-
agota in Hungary in June 1964. The nest is sited at the margin of a heap of plants
mown in the previous year.

Phot. 12. A nest of the Black Tern Ohlidonias nigra in colony 5 on a sodaic lake near Sarszent-
agota in Hungary in June 1964. It is built on an old nest of the Coot.
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Plate XXXIX
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