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argentatus, fuscus and marinus in the archipelago of Finland
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The limited productivity of the brackish water and absence of tidal shores on the coasts
of Finland originally allowed these gulls to breed only in sparse populations of single pairs.
Refuse from fisheries permitted an early increase in Larus f. fuscus, since it winters in a part-
ly tropical region, but the winter conditions in the North Sea prevented the increase of
L. argentatus and L. marinus until the technical advances and urbanization improved their
food supplies. In Finland, L. argentatus began to increase around 1930 and L. marinus

around 1940.

Field records made in 1930—1982, mainly on the S coast of Finland, are used to
examine: Population trends, changes in the proportion of single pairs and their causes, the
tendency .of single pairs to defend a feeding range around the breeding islet and the
advantages of this feeding range, the change in feeding habits required for colony
formation, and the breeding success of single pairs and colonial breeders. The location of
single pairs and the formation, size and density of colonies are influenced by the location of
food, inter- and intraspecific sociability and the topagraphy of the archipelago. Attention
is paid to predation and other impacts on other shore birds, to the effect of food shortage on
the occurrence of predatory single pairs in L. argentatus and the reasons why such are
always adults, and to the causes of dispersal into non-marine landscapes in L. marinus.

Colony formation begins when the aggeression shown in defending of the feeding range
no longer counterbalances sociability and the population pressure. In L. fuscus the long
narrow wings prevent feeding in localities where flocks of gulls hover over the food. This
disadvantage, together with the reduced fishery in the archipelago and the inability of L.
Juscus to withstand L. argentatus on the small breeding islets, has led to a drop of

its population.

G. Bergman, Zoological Museum of the University, N. Farnvigsgatan 13, SF-00100

Helsinki 10, Finland.

1. Introduction

This study deals with the population develop-
ment, the change from single-pair to colonial
breeding, foraging habits and intra- and inter-
specific competition in the Herring Gull Larus a.
argentatus, the Scandinavian Lesser Black-backed
Gull L. f. fuscus and the Great Black-backed Gull
L. marinus. The archipelago of Finland has provi-
ded excellent opportunities for field studies on
these subjects. The question of territorial versus
colonial breeding has been discussed by several
ornithologists (eg. Fisher 1963, Horn 1968,
Lack 1968, Krebs 1974), but only scanty infor-
mation is available on the change from a popu-
lation of single pairs to a population breeding co-
lonially. As long as they depended mainly on
natural food rescources in the Finnish archipelago
the Herring Gull and the Great Black-backed
Gull bred only in single pairs. When man provi-
ded new food supplies the population increased

and colonial breeding developed rapidly in the
Herring Gull, but much more slowly in the Great
Black-backed Gull. For the Lesser Black-backed
Gull full evidence of a single-pair stage is lackning,
but in ancient times this species evidently also
bred here exclusively in single pairs. Interesting
questions are: Why did the Lesser Black-backed
Gull increase and form colonies at a time when
both the other large gulls were unable to do so?
What has caused the recent decrease of the Lesser
Blackback in areas with a dense population of
Herring Gulls? In what way does the foraging be-
haviour of the Lesser Blackback differ from that of
the Herring Gull and what is the reason for this
difference? Why is the Lesser Blackback able to
compete successfully with the Herring Gull on the
British coast (cf. Harris 1970) but not in Finland?

The Baltic Sea was originally a poor habitat for
large gulls, Food supplies are limited by the ab-
sence of tidal shores and the restricted productivi-
ty of the brackish water. Egg collecting and later
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Fig. 1. The coasts of Finland with localities mentioned in the text. For localities in the area SW of Helsinki see Fig. 2i

shooting reduced the population of waterfowl,
thus further decreasing the amount of food avai-
lable for large gulls during the breeding season.
Moreover, until the 1930s the size of the gull po-
pulations was also reduced by egg collecting and
by persecution of the Great Black-backed Gull.
However, technical advances and urbanization
have had many repercussions on the living con-
ditions of the gulls in the archipelago. The amount
of refuse in urbanized areas has increased enor-
mously and this source of food has been exploited
by the Herring Gull in particular. Simultaneously,
fishing methods have changed and the outer parts
of the Finnish archipelago have become almost
depopulated. The number of fishermen’s cottages
was highest there in the 1910s when the local

fishery was intense; rapid depopulation began
around 1955 and now there are only a few families
still living in the old fishing villages. Earlier,
herring was caught with nets in the outer archi-
pelago and cleaned there, now it is fished with
trawls on the open sea and with hoop nets in the
innermost archipelago, and mostly brought un-
cleaned to the consumers and factories. Earlier,
there was also many other kinds of fishery, espe-
cially in summer, when herring was not available.
Now these are of secondary importance and the
refuse from sport fishing at the many new summer
cottages can feed only a small number of gulls.
This paper is based on field studies carried out
over more than 50 years. My first records on gulls
in the archipelago are from 1928, the most recent
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Fig. 2. The archipelago SW of Helsinki. For the area around the islet group of Mickelskéren see Fig. 4.p.158.1, M and O:
Inner, middle and outer archipelago zone. D = garbage dumps, (D) dumps no longer used. Urbanized areas shaded.

from 1982. My main study area was the archipe-
lago 15—40 km SW of Helsinki (for a descrip-
tion: see Bergman 1939, 1957, 1965), here called
”’the area SW of Helsink1’, where all my summers
have been spent. Since 1937 I have begun the
field records in April or early May. Having lived
in the area for at least 8 weeks every year between
May and September, I have become very familiar
with the avifauna of this archipelago. Material
for comparison and additional information were
provided by the numerous investigations on gull
populations on the North Atlantic and North Sea
coasts — beginning with Friedrich Goethe’s and
Nico Tinbergen’s fundamental studies — and the
quantitative surveys of the avifauna in the
Finnish and Swedish archipelago.

For the location of the areas and islets men-
tioned in the text, see Figs. 1 and 2, and Fig. 4
(p. 158).

2. The Herring Gull Larus a. argentatus

2.1. Population dynamics

The Herring Gull population of the Finnish
coast is controlled by the food supply in both the
breeding area and the winter range. As long as
man provided only scattered food supplies, the
winter range was restricted to the southernmost
Baltic and the North Sea region, especially the lat-
ter. In cold winters the death rate of the gulls was
presumably high because the waters of these
coasts may freeze over, preventing feeding, especi-
ally on tidal shores — the most frequented natural
feeding localities of the species. The fish refuse
earlier available to some extent in the Finnish
archipelagoes was therefore not enough to cause
any increase of the Finnish Herring Gull popula-
tion. The increase began when the growing
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garbage dumps and modern trawling for herring
and cod began to provide plentiful food for the
gulls even in the winter (references: see Spaans
1971, Kihlman & Larsson 1974, Hérnfelt 1981).
As its population increased the Herring Gull was
more or less forced to find new feeding sites in the
breeding areas in the Finnish archipelago. It
began to forage on new garbage dumps and in-
creased still further, changing almost completely
from breeding in single pairs to breeding in colo-
nies. Now the strong increase of the Herring Gull
has caused local food shortage in the breeding
area and this has led to a slight increase in the pro-
portion of single pairs. Recently the pricking of
eggs in the colonies off Helsinki has caused many
gulls to shift to islets earlier not inhabited by colo-
nies and may also have contributed to the in-
crease in the number of single pairs. In the early
1920s the Herring Gull population of the S coast
of Finland still consisted of only some tens of pairs
but no exact information is available. In
the early 1930s there may have been 200
breeding pairs, but in 1980 the population comp-
rised c. 11000 pairs (Kilpi et al. 1980). The
Herring Gull is now also increasing in the Archi-
pelago Sea of SW Finland (Bergman 1946, Gren-
quist 1965, Lemmetyinen 1980, Stjernberg
1982 b), along the W coast of Finland (Taxell
1934, Grenquist 1965, Viisinen & Jarvinen 1977,
Hildén et al. 1978, Hildén 1983) and in the lakes
of S Finland (several pers. comm., especially P.
Linkola; Kosonen & Mikinen 1978). Similar
trends are evident in the Baltic archipelagoes of
Sweden and to some extent also in Estonia (Mat-
hiasson 1964, A. Kumari 1967, Andersson 1968 a,
1970, Kastepold 1972, E. Kumari 1976, Anders-
son & Staav 1980). At Karlsdarna off the island
Gotland, where there has usually been some fish-
ing during the winter as well, colonial breeding
has evidently occured for as long as c. 120 years
(Holmgren 1871).

In Finland the first Herring Gull colonies were

established SW of Helsinki in the 1920s (on the is-
lets Espskarskubb and Rénnbuskskubb). In June
1925 Hortling (1929—1931) saw about 50 Her-
ring Gulls off Helsinki and in 1928 and 1929 I re-
corded Herring Gulls together with Lesser Black-
backed Gulls (once c. 20 simultaneously) at hoop
nets SW of Helsinki. The fishery, the dumps, and
the ships and harbours in this area provided more
food than elsewhere, and protected colonies of
Lesser Black-backed Gulls in the outermost
archipelago were attractive breeding localities. In
the Aaland area the first colony was recorded in
1931 (33 pairs, Valovirta 1931).
- Table I illustrates the change from a population
breeding exclusively in single pairs to a popula-
tion breeding mainly in colonies in the area SW
of Helsinki.

Table 1. The development of the Herring Gull population in the area
SW of Helsinki during the period 1910—1982.

Pairs Proportion Number of
of single breeding
in colonies  singly pairs (%) localities
Early 1910s
(R. Palmgren 1913) a few all 100 a few
1935 (Bergman 1939) 123 5 4 11
1943 (Bergman) c. 300 2 0.6 c. 15
1965 (Bergman 1965) c. 1200 7 0.6
1980 (Kilpietal. 1980) c. 6500  c. 10 c. 02 c. 70
(Bergman)
1981 (Kilpi
pers. comm.) c. 6500 .25 c. 0.4 c. 95
(Bergman)
1982 (Kilpi pers.
comm., Bergman) c. 5000 c. 40 c. 0.8 c. 110

2.2 Colony size and colony formation

Effects of size and number of suilable islets

On coasts with a restricted number of suitable
breeding localities, an increase in the population
will more or less force the Herring Gulls to form
large colonies. They may form several epicentra
on the same island (Burger & Shisler 1980), which
later may unite, so that thousands of pairs may
occupy the same land unit or a few adjecent is-
lands. The Baltic archipelagoes of Finland and
Sweden contain numerous small and mostly low
islets and islet groups fairly evenly distributed
off the coast. The larger islands and less favour-
able for gulls, being mostly wooded and inhabi-
ted by man or mammal predators. However, most
of the barren or almost barren islets are too small
to accomodate large colonies. On an open coast,
the Herring Gull population breeding in the
60—70 colonies SW of Helsinki could well gather
in one large colony, and the same is true of the
Herring Gull population of the Archipelago Sea
of SW Finland (estimated size order: 5000, of
which about 3000 pairs breed in the Gullkrona
area, roughly 70 x 40 km, a proposed national
park, Stjernberg 1982 b), and of the population
in the wide archipelago off Stockholm (in 1974—
1975 c. 5250 pairs, Andersson & Staav 1980).

The largest Herring Gull colonies in Finland
are situated in the area SW of Helsinki (in 1980
one of about 450 pairs, 4 of 300—400 paris). The
commonest size of the Finnish colonies is 20—100
pairs. In England Parsons (1976) found that when
the colony size exceeds 250 pairs the breeding suc-
cess decreases, and Chabrzyk & Coulson (1976)
distinguish between low- and high-density colo-
nies (less or more than one pair per 4 m?). In Fin-
land hardly any colony can be considered dense.
This difference between Finnish and British colo-
nies is evidently due to the fact that almost
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all the islets colonized in Finland are surrounded
by numerous other islets, on which pairs begin to
settle when the density of the old colony still is
rather low. Thus, the rather small number of
Herring Gulls in relation to the great number of
attractive islets results in small colonies. More
social stimulus in needed for colonization of new
large land units than for colony formation on
small attractive easily defended islands. The small
size of the Finnish colonies and the low nest densi-
ty in them allow high breeding success and a rapid
increase of the population as long as enough food
1s available.

The islet Rénnbuskskubb (Fig. 4 p. 158) has shown the highest
«ensity occurring in Finnish colonies. Its area is c. 12 000 m,
and in 1961 the gullery covered c. 9000 m2. Between 1961 and
1976 the number of pairs breeding on the preferred steep and
rocky S slope rose from c. 60 to c. 150. Not only the small
rugged cliffs but also the flat areas between them were
occupied. On the S slope the mean area per pair was about
4 m? but the mean for the whole colony (c. 300 pairs) was c.
30 m?% On the S slope dense settling is caused by numerous
excellent nest sites situated close to each other. This part of the
colony attracts new pairs more than the less dense parts of the
colony (cf. Chabrzyk & Coulson 1976, Duncan' 1978) and the
rough terrain isolates the pairs and allow new pairs to settle on
flat areas between the preferred sites. When gulls settle in
March-April there is no fresh vegetation on the many soil
strips on the flat upper parts of the islet. This lack of screening
vegetation evidently contributes to the larger size of the terri-
tories on the upper parts of the islet than on the slope, where
the terrain isolates the pairs from each other (e.g. Ewald et al.

1980).
Development from a single-pair locality (o a colony

A single pair may settle on an islet, or, more commonly, it
may join a colony of Lesser Blackbacks in April. If the pair
feeds in the vicinity of the breeding locality and consequently
behaves aggressively to conspecifics (see later p. 150), the islet
generally remains a single-pair locality for many years. Howe-
ver, the pair may begin to use the same foraging sites as the
Lesser Blackbacks (fisherman’s cottage, harbours, hoop nets)
or some more distant feeding site. In these cases they cease to
be aggressive to conspecifics and both interspecific and intra-
specific sociability may cause other pairs to settle near the first
one. Herring Gulls that have become familiar with the islet in
the previous season settle there 2—4 weeks before the other
larids (except for some Great Black-backed Gulls), sometimes
as early as February. Late-arriving Herring Gulls (mainly
first-breeders, Bergman 1965) are attracted by pairs that have
already settled and the colony grows rapidly. The early sett-
ling and large size of the Herring Gull makes it impossible for
the other larids (except Great Black-backed Gulls) to drive
them away. If the islet is small (less than c. 2 ha) it may be
covered by territories of the Herring Gull within a few years.

As the most attractive islets are generally colonized first (the
steepest — cf. Lénnberg 1929, Bergman 1939, Goethe 1960 —
most barren, best protected) and high density increases the
stimulus to settling (Burger & Lesser 1980), and as increasing
population pressure tends to reduce the territory size (Chabr-
zyk & Coulson 1976, Burger & Lesser 1980), the number of
pairs on the first islet may continue to grow for decades, even
after the gulls have occupied nearby islets and perhaps spread
elsewhere.

Overpopulation causes seltling on nearby islets

If the distance from the old colony is only some ten metres it
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can hardly be called a new colony, only a new epicentre
(Burger & Shisler 1980). But if the distance is some hundred -
metres or more, it may well be considered a new breeding loca-
lity. When the shift is caused by overpopulation the generally
great fidelity of the gulls to the vicinity of their natal islet (cf.
especially Spaans 1971, McNicholl 1975) and the inability of
young individuals to settle in the centre of colonies (Coulson
1968) may lead to acceptance of localities not corresponding to
the the normal requirements of the species. Such atypical
localities are very flat small islets, bare shores of larger islands,
and islets with sparse (pine) forest. Colonization of atypical
localities has mainly occurred in the area SW of Helsinki,
where the colonies are largest. Repeated egg pricking in the
main colonies contributed in 1981 and 1982 to settling in
atypical localities.

Settling near feeding localilies

In an increasing population living on artificial food sources,
a group of pairs may settle much nearer a foraging locality
than the old colonies. After 1940, for instance, Herring Gulls
occupied the outer archipelago between the islet groups of Esp-
skiren and Systrarna c. 25 km SW of Helsinki and the town.
When this area became saturated they spread to more distant
localities.

First they settle on islets fulfilling the normal requi-
rements of the species, but in areas with a dense population
they may also accept atypical localities. Both near Helsinki
and off Stockholm (Andersson & Staav 1980) colonies have
been established on wooded islands with summer cottages. On
the wooded island Riafsé (c. 80 ha) 33 km SW of Helsinki some
Herring Gulls settled in the 1970s on a lightly wooded rocky
hill with open view in the middle of the island, but predatory
mammals caused them to desert the locality. Sometimes sing-
le pairs settle near artificial food sources, but in most cases they
are joined by other pairs in the same or the next season. Burger
& Lesser (1980) describe the same mode of colony formation.
The settling on rooftops in Helsinki (see below!) belongs to this
type of colony formation.

Roosts change to colonies

Social feeding leads to flocking, especially in young
individuals still not attached to breeding localities. These
flocks roost on islets not too far from their main fee-
ding localities: garbage dumps, harbours, mink farms, ship
routes in the archipelago (as long as waste was dumped from
ships). The flock becomes accustomed to the roost and the
birds to each other, and when the gulls reach sexaul maturity
they may begin to breed on the former roost. In the 1970s three
roosts 1 —13 km off Helsinki changed into breeding localities,
and at least three colonies were established in this way on the
ship routes in the Archipelago Sea.

Even when they cannot see the feeding locality gulls react to
the rapid purposeful flight of other gulls moving towards food.
Thus information of food sources is obtained at all localities,
including roost, cf. Fisher 1963, Ward & Zahavi 1973, Loman
& Tamm 1980, M. Andersson et al. 1981) . This influences the
choise of roosts, breeding localities and feeding localities.

Conditioning to man in juveniles enables rooftop breeding

First-year Herring Gulls become more easily accustomed to
man the older birds. This is evident in harbours and especially
in places where Mallards are fed by man. Some first-year Her-
ring Gulls become just as tame as Mallards taking food from
hand. These individuals will be extremely accustomed to man
and traffic in the following seasons as well (cf. also Hildén
1965). It seems possible that rooftop breeding in Finland was
initiated by such almost tame individuals. This is suggested by
the fact that it first occurred in a small inland population
in the town Tampere (central SW Finland) where a stream
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allows winter feeding of Mallards (Kosonen & Mikinen 1978),
and not as a consequence of destruction of breeding localities
in harbour areas, as in the coastal towns around the North Sea
(cf. Took 1955, Goethe 1960, Monaghan & Coulson 1977,
Monaghan 1979). Since 1980 roof breeding has also occurred
in Helsinki (1980: 1 pair, 1981 and 1982: some single pairs and
at least two groups of some pairs, all localities less than 600 m
from the nearest harbour area but no pair on roofs at the har-
bours). These gulls live on the food given to the Mallards and
on refuse in the town.

2.3 When, where and why do single pairs occur?

Where do single pairs settle?

Oceanic coasts have few or no small islets provi-
ding enough shelter against rough seas and tidal
flooding, and most larids avoid breeding in single
pairs on large islands where the territory is not
easy to defend against predators (cf. p. 147). This
and their strong sociability greatly reduces the
number of single Herring Gull pairs in most parts
of the breeding range. The Finnish coast has
numerous islets corresponding to the require-
ments of the Herring Gull, but the natural food re-
sources are not sufficient for a dense population.

The Herring Gulls breeding in the Baltic archi-
pelagoes before man had considerably increased
their food supply preferred rather marine areas,
where food was most plentiful and where evi-
dently attracted to colonies of other larids
(cf. p. 147). During the breeding time these single
pairs lived at least partly on eggs and especially on
ducklings and chicks of other archipelago birds:
Eiders and other diving ducks, larids (cf. Bergman
et al. 1940). Pairs breeding in areas providing
such food were not forced to undertake long time-
and energyconsuming foraging tours. In any case
the success of such tours would have been uncer-
tain, except in areas where some food (fish refuse)
was provided by man and the already rather nu-
merous Lesser Blackbacks did not compete too
strongly with the Herring Gulls for this food. Pairs
that stay in the vicinity of the breeding locality
most of the season learn to utilize all the food avai-
lable and begin to defend a feeding range around
the breeding locality.

Feeding range defence and persistence of the single
breeding system

The feeding range tends to consist of the whole
breeding islet, the nearby bare islets and shores
and the surrounding waters within a radius of
‘roughly 300—500 m from the nest. From the
watching sites in the territory the pair constantly
observes the behaviour of other, mainly smaller
larids and other birds and thus obtains informa-

tion, especially on food. Within the feeding range
it is generally able to secure larger food objects be-
fore conspecifics or other large gulls find them. It
utilizes eggs and chicks of other birds on and in the
vicinity of the breeding islet. Within the feeding
range the pair behaves more or less aggressively
towards conspecifics and can usually prevent
them from eating or catching chicks and duck-
lings. This increases the amount of food available
for the single pair. The pair also learns where and
when to catch ducklings successfully, and where
and how to steal food from other birds.

Nowadays it also becomes accustomed to
boating and tourists occurring in the feeding
range, thus being able to ignore this disturbance
and to utilize edible waste left by campers as
soon as they depart. Single pairs defending a
feeding range around their breeding locality are
thus able to utilize the area much more efficiently
than pairs visiting a locality only occasionally.
The interest of other Herring Gulls in the feeding
range of a single pair is decreased by the aggressi-
veness of the local pair, which commonly prevents
successful feeding, and by the fact that the local
pair mostly finds any available food before the
other gulls can approach it.

Breeding in single pairs predominated as long
as every pair found enough food during the bree-
ding season within his own range and as long as
aggressiveness counterbalanced sociability and
population pressure. The pressure on the
preferred localities increased as the numbers of
Herring Gulls rose. When aggressive behaviour of
the single pairs could no longer prevent new pairs
from settling on the same islet, the Herring Gulls
began to from colonies.

My records of the behaviour of single pairs at
Mickelskéren (see p. 150) show that conspecifics
that do not seek for food within the feeding range
of a single pair do not release so much aggresi-
veness as conspecifics trying to forage there, and
may therefore settle more easily on islets inhabited
by single pairs. Moreover, when a single pair of
Herring Gulls detects a rich source of food rather
far from the breeding locality (this may happen

- early in the spring before the feeding range provi-

des food), the pair may begin to forage there more
of less regularly. This will reduce their tendency to
defend their own feeding range because so much
time is spent on foraging tours out of sight of the
breeding locality, and perhaps a diminishing need
for food seeking around the breeding islet also has
such an effect. Other pairs may then settle on the
islet, and the old and new pairs become accusto-
med to each other. A regular source of food suffi-
cient for several pairs but situated rather far
from an optimally attractive islet may therefore
lead to formation of a small colony. If enough food
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is available the colony may continue to increase.

In the Lesser Black-Backed Gull the colony formation does
not differ much from that in the Herring Gull. In the Great
Black-backed Gull the tendency to maintain single pairs is
much stronger, but the general principles of colony formation
are the same. The differences are discussed in the sections dea-
ling with the respective species. The Common Gull Larus caniis
may also shift to colonial breeding and to using a common
feeding locality if it finds a constant source of food. This
happened with three pairs on Mickelskaren, which formed a
small colony with the nests less than 4 m apart. As long as the
pairs had separate feeding ranges the distance between the
nests varied between 50 and 150 m.

When the Herring Gulls gradually began to
increase SW of Helsinki in the 1920s an early
1930s, they first foraged mainly in the same locali-
ties as the Lesser Blackbacks: at hoop nets, in
fishing harbours and in other localities providing
fish refuse. They also followed ships. Later in the
1930s, when the number of colonial breeders was
already about 150 pairs, the Herring Gulls began
to feed mainly on the refuse dumps coming into
use at that time. Colony formation coincided well
in time with long foraging trips to constant sour-
ces of food.

Drury & Smith (1968) describe defence of a fee-
ding area after the breeding season. Herring Gulls
trying to obtain bread at feeding places for
Mallards in Helsinki also display feeding-place
aggressiveness towards conspecifies in spring and
summer. At localities with plenty of food e.g. refu-
se dumps, herring trawls, every gull gets more
food when it does not react agressively.

As described in Sect. 2.4, the strong increase of
the Herring Gull in the area around Helsinki has
lead to at least some shortage of food for these
gulls. In such a situation some pairs may desert
their old breeding locality and settle near a small
local source of food. Using this source as feeding
range may be more advantageous for the pair
than social feeding, for instance on dumps. This is
the main reason for the increase in the number of
single pairs from c. 10 to c. 25 in 1980—1981.
However, the disturbances caused by egg pricking
in the colonies may have contributed to the shifts
to new localities, especially in 1982. For instance
at Mickelskdren 3 groups of 2—6 pairs occupied
islets, on which earlier no or only one pair had

bred.

2.4. Breeding success, food supply and effect on
other species

Breeding success in colonies and among
single pairs

In 1980 and 1981 the number of Herring Gulls
in the area around Helsinki was at least five times

as large as in 1965. Simultaneously with the in-
crease of the population there has been a very clear
drop in the breeding success. In 1963—1965 the
breeding success in the main colonies SW of Hel-
sinki was around 1.8 fledged young per pair, in
1980 it was only about 0.9 (islets where no egg
pricking was done: Hario 1981, data from the
sanctuary Soderskar SE of Helsinki, and my own
counts on Systrarna in 1975 and Salgrund in 1979
and 1980). In single pairs breeding in undisturbed
localities and defending a feeding range, the bree-
ding success was still high (1—2 pairs on Mickel-
skdren in 1973—1981 mean 2.2, n = 9). Single
pairs laid always clutches of 3 eggs, they mostly
escape predation by Great Black-backed Gulls,
and do not suffer from the cannibalism that now-
adays reduces the breeding success in the colo-
nies.

In 1963—1965 the breeding result in the westernmost colo-
nies SW of Helsinki was already clearly lower than in the other
colonies (c. 1.1 vs. 1.8—2), evidently because they were situa-
ted too far from the main feeding localities around the town
and because these growing colonies had a high proportion of
firstbreeders. In these colonies 8—40 % of the individuals had
brownish feathers, whereas in old colonies this proportion was
4—8 % (Bergman 1965, cf. also Hunt 1972). On the main
dumps around Helsinki in the 1960s attempts were made to
burn the waste or cover it with soil. These measures did not
completely prevent the gulls from obtaining food at the dumps,
but the breeding result obviousiy dropped slightly — fromc. 2
to c. 1.8 (Bergman 1965). Throughout the 1970s three large
dumps (see fig. 2 p. 145) again provided much food for the gulls,
but since the gull population increased vigorously, the food
situation became more difficult. In 1981 the northernmost
dump (located 3 km from the Helsinki-Vantaa airport) could
be kept free from gulls by rapidly covering the waste with soil
and by shooting of gulls (altogether c. 2000 Herring Gulls
were shot in the Helsinki region in 1981; cf. also Vickholm 1982).

Shortage of food during the breeding season was shown by a
drop of the breeding success in undisturbed colonies to 0.9.
This must be considered a low young production in an area
where the colonies are small and the pair density in them is low
(cf. p. 146). However, in most colonies SW of Helsinki almost
all the eggs had been pricked and only about 5 % of the total
eggs had hatched. Despite of this the undisturbed colonies
suffered from food shortage.

The shortage of food has clearly changed the
feeding behaviour the Herring Gulls. They still
forage in flocks at dumps, but single individuals
and pairs are seen almost everywhere, and waiting
for food occurs commonly (cf. Bergman 1960) in
both the town with its suburbs, and the archipela-
go. Gulls also travel inland as far as 50 km and
have there found smaller dumps, to which they
have begun to return. The number of pairs trying
to live on eggs and young of smaller larids and
ducks is increasing. In the 1970s cannibalism
became common at least in the main colonies (cf.
Parsons 1971). Thomas (1972) describes an even
more complete change of behaviour in an area
where burning of refuse was started. In the area
SW of Helsinki there are not many localities for
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Fig. 3. The breeding localities of the Herring Gull Larus
argentatus on the islets of Mickelskiaren in 1980—1981. Dots:
single pairs; ring: a colony of c. 50 pairs. The heights of the
islets and the depth of the sea well off the shores are given in
metres.

single pairs offering food near the breeding site,
but many individuals are trying to find new
sources of food and may develop at least some
feeding area defence. Most of the gulls, however,
are still breeding at the colony localities.

Field records on feeding range and impact on other species

Comparisons between the feeding habits of sigle pairs and
colony breeders were made on the island group of Mickel-
skdren in 1973—1982. I was able to follow the activities of the
gulls daily during at least two months in every summer. Occa-
sional records on the feeding behaviour of single pairs were
made at other localities SW of Helsinki, the first in 1930. The
location of the Mickelskédren colony, 30—50 pairs, and the nest
sites of the single pairs are shown on Fig. 3. The colony bree-
ders did not chase conspecifics elsewhere than just around the
breeding territories, never as far as to the nearby islets Norr-
landet and Bylandet 300—600 m from the colony. Some of
them occasionally competed for small quantities of fish refuse
or other food offered irregularly on the N shore of Bylandet
and Norrlandet, but never for small amounts of food provided
daily for gulls on the other shores of the islet group. The single
pairs pursued conspecifics as far as 500 m, commonly flying
over other islands than their breeding localities, and they
caught ducklings and Common Gull and tern chicks within
the islet group. The strongest attacks against conspecifics occu-
red when these tried to catch Common Gull chicks in the colo-
ny on Norra Linlandet. The alarm behaviour of the Common
Gulls evidently strengthened the attacks. In all the observed
cases (21 recorded in detail) the Herring Gulls were able to
prevent the foreign Herring Gull from catching chicks, but the
Herring Gulls did not always succeed in preventing Great
Blackbacks from catching Common Gull chicks. Between
about 15 May and 10 July the single pairs at Mickelskéren li-
ved almost exclusively on eggs, chicks and ducklings taken wit-

“hin their feeding range. They did not leave the island group
before 20—25 July. The colony breeders never cought or tried
to catch any chicks within the island group, (but some cases of
cannibalism on young occurred and some gulls from colonies
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situated SW of Mickelskaren tried to catch young there). Thus
the food strategy differed clearly between the colony breeders
and the single pairs. The gulls from other colonies that tried to
catch ducklings within Mickelskdren were probably on their
way to their normal feeding localites. The defence of the areas
of the single pairs, the small amount of food available there,
and the strong competition for this food from local conspecifics
and Great Blackbacks was enough to prevent the colony bree-
ders from developing any regular interest in the islet group of
Mickelskiren as a feeding locality.

In July 1980 the single Herrlnq Gull pair on Norra Linlan-
det was shot, but in April 1981 it had been replaced by another
single pair, using the same nest site as the first pair, and defen-
ding the same feeding range. In April 1981 the single pair on
the small islet in the middle of the islet group was shot, but a
few days later another single pair had replaced it. This pair al-
so defendel a feeding range.

The (1—2) single Herring Gull pairs and two to three pairs
of Great Blackbacks breeding yearly within the islet group of
Mickelskiren (see p. 159) depressed the breeding success of the
other shore and water birds on the islet group severely in
1973—1981. The Herring Gulls consumed almost the whole
production of eggs and chicks of the Common Gulls (c. 50 pairs
on N. Linlandet: only 5—12 young fledged vearly). and many
chicks of Common and Arctic Terns Sterna hirundo & paradisaea
(10—25 pairs, never more than 3 young fledged, but the weat-
her contributed to the losses of the tern chicks in all vears and
in 1981 to the mortality of the Common Gull chicks). Three to
seven pairs of Aythya fuligula bred on the islets, but of the 30—45
young that stayed within the islet group, the number that fled-
ged never exceeded 5. The gulls took all the ducklings (vearly
1—4 broods) of Melanitta fusca and Mergus serrator. In all the
summers about half of the losses in these anatid broods were
caused by the local Herring Gulls and were with few excep-
tions recorded by direct observation. In Mergus merganser some
of the c. 10 females breeding on Mickelskiren have been able
to prevent the gulls to catch young, but the majority of the
broods becomes destroyed by gulls. Similar predation by sing-
le pairs of Herring Gulls was recorded in the small bird sanc-
tuary Brandé Grénfladan 5 km NE of Mickelskédren in the
1970s.

In 1982, the number of single pairs breeding within or
very close to small colonies of smaller larids in the ares SW of
Helsinki had iricreased from less than 10 to about 20. In many
colonies these pairs took all the eggs or young. Other single
pairs had settled on wooded islets with summer cottages. The
islet Norra Linlandet which had been a single-pair locality
since 1973, had been invaded by 6 pairs, which ate all the eggs
and young of the Common Gulls and terns.

In the 1930s small colonies of Arctic and Common Terns
and Common Gulls bred regularly on 27 islets in the outer-
most archipelago SW of Helsinki. By 1981 they had been re-
placed by colonies of Herring Gulls on 23 of these islets. Chara-
drius hiaticula had disappeared completely (earlier 3—6 pairs),
Avrenaria interpres had declined from 20 to 10 pairs (but in the
inner archipelago it is now more abundant than earlier). The
colonies of the Caspian Tern have been destroyed by the
Herring Gulls (cf. Staav 1979). The few remaining Lesser
Blackbacks were in several cases observed to shift repeatedly to
new islets when the Herring Gulls had invaded their old
localities. The species is now endangered in the Helsinki
archipelago (see p. 153). The only species that have been able to
increase after the rapid growth of the Herring Gull population
are Cepphus grylle, Anser anser, and the Eider. Now the Herring
Gulls have begun to invade the gulleries and terneries in the
middle and inner archipelago as well. Althoug shooting and
egg pricking now has begun to depress their population in the
Helsinki region, the damage done by them still is increasing.

The tendency of the Herring Gull colonies to spread all over
islets (cf. p. 147) makes a fairly small Herring Gull population
such as that breeding SW of Helsinki, more detrimental to
smaller shore birds than larger populatlons forming huge colo-
nies on bigger land units, on dunes or marshes, e.g. on Hall-
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lands Véder6 in S Sweden (Andersson 1968 b), in the New Jer-
sey area (Erwing et al. 1981) or in Holland (Tinbergen 1953,
Spaans 1971) and W Germany (Goethe 1937, 1956). A group
of 5—10 pairs of Herring Gulls settling on a small islet is gene-
rally sufficient to prevent several other species from breeding
there. Herring Gulls now settle in or near a wide variety of
localities providing food: rocky shores of wooded islands with
summer cottages, rooftops in towns, the vicinity of colonies of
Common and Arctic Terns, (cf. also Hatch 1970) and near
Helsinki in the vicinity or on the islets inhabited by four large
colonies (1000—3000 pairs) of Black-headed Gulls Larus
ridibundus. The number of single Herring Gull pairs using larid
colonies as their main food habitat SW of Helsinki was in 1982
c. 30, four of which bred in the Black-headed Gull colonies and
three on nearby islets. Herring Gulls breeding in colonies in
the outer archipelago fairly often specialize on chicks of Black-
headed Gulls in the innermost archipelago: In the Herring
Gull colony (c. 150 pairs) on Stenskér c. 12 km SW of Helsinki,
remains of many Black-headed Gull chicks ringed in a colony
10 km away were found around some nests (M. Kilpi pers.
comm.). Non-breeding Herring Gulls (or at least individuals
without chicks) stay in flocks in the vicinity of Black-headed
Gull colonies, waiting to steal eggs and chicks. Some Herring
Gulls have specialized on chicks of single pairs of Common
Gulls in the inner and middle archipelago and catch them by
flying along the water behind the cover of stones and bushes.

Predation on duck broods by Herring Gulls had already
increased in the 1960s, and is now even moyge pronounced.
Despite this the numbers om all the breeding duck species in
the area SW of Helsinki was higher around 1980 than in the
1930s (Kilpi 1980, own records in 1981). The main reason is
probably the almost complete discontinuance of waterfowl
shooting around Helsinki in spring. Waterfowl may also
spread into the Helsinki archipelago from other parts of the S
coast where the Herring Gull is not yet very numerous and the
fowling is of minor importance.

Why are the single pairs always adults?

Burger & Lesser (1960) discuss this question on
the basis of observations on the coast of Maine. I
should like to add the following points of view
based on the feeding behaviour of such pairs. The
new pairs replacing the single pairs shot on the
islets of Mickelskéren (see p. 150) evidently knew of
the advantages of these localities from foregoing
seasons. They probably also had bad experiences
of breeding elsewhere; almost all the Herring Gull
eggs on adjacent islets had been pricked in the
foregoing three seasons. Young individuals lack
such experience. They have not bred yet, and
mostly visit the best feeding localities together
with othér Herring Gulls. When sexually mature,
they try to join their natal colonies, or colonies on
nearby islets, or they begin to breed on their for-
mer roosts, or they may join colonies in other
areas. They settle in their territories much later
than adult pairs and thus are less likely to find
suitable unoccupied islets. The breeding succes
(see p. 149) is better than in (undisturbed) colonies,
and the single pairs thus tend to breed their whole
life in the same locality, defending the islet as
feeding range. The following record also illustra-
tes the role payed by earlier experience in the
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choice of breeding locality. In early April 1981 an
adult pair settled in the middle of an islet (Ham- -
narn 0.3 ha, at Hamnkopplon 13 km SW of Hel-
sinki), occupied in the foregoing seasons by a
colony of Black-headed Gulls and some Common
Terns. The islet was still almost completely
covered with snow and ice, and no Black-headed
Gulls or terns had yet arrived. In earlier seasons
Herring Gulls visited the islet to catch chicks.

3. The Scandinavian Lesser Black-backed
Gull Larus f. fuscus

3.1 Population dynamics

The population in the past, the present and the future

By the middle of the 19th century the Lesser
Blackback was already fairly numerous in most
parts of the coasts of Finland and Sweden. As
nowadays, it seems to have bred in both colonies
and single pairs (v. Wright & Palmén 1873). The
Lesser Blackback must have increased and begun
to breed in colonies long ago, as soon as the fishery
provided food for the gulls during the breeding
season. The dependence of the Lesser Blackback
colonies on the local fishery is well documented in
several archipelago areas in the 20th century: the
largest colonies are situated in areas with an
intense local fishery, and cessation of fishery
causes a decrease in the population (see later).
The reason why the Lesser Blackback increased
when the local fishery provided food, though the
Herring Gull did not, is evidently the following.
The Scandinavian Lesser Blackback breeds in a
restricted area in N Europe, but spends the winter
in a large, partly troplcal region, where even a
large relative increase in the small Baltic popula-
tion does not affect the living conditions for the
species. Thus lack of food in the winter range did
not limit increase of the Lesser Blackbacks as did
in the Herring Gulls wintering mainly in the
North Sea region.

In the 1950s the Lesser Blackback was still the
most characteristic gull in all the outer and middle
archipelagoes of Finland. Now in most of S and
SW Finland it has lost this status to the Herring
Gulls. During the 20th century the Lesser Black-
back increased most markedly in the period
1935—1960. The main reasons were cessation of
egg collecting and creation of bird sanctuaries.
Now it has begun to decrease in some areas. A
slight increase occurs still only in the easternmost
part ot the Gulf of Finland and the northern half
of the Gulf of Bothnia (Kilpi et al. 1980, Viisanen
& Jarvinen 1977, Grenmyr & Sundin 1981; off
Oravais 50 km N of Vasa, C.G. Taxell pers.
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comm. 1982), partly due to the fact that egg
collecting depressed the population there longer
than elsewhere.

In 1960 the number of Lesser Blackbacks bree-
ding on the S coast of Finland was estimated at
1800 pairs and in 1980 at 1400 (Kilpi et al. 1980).
The number of pairs breeding in the area SW of
Helsinki were: 1935 250, 1960 c. 450, 1965 c. 380,
1980 80-100 and in 1982 c. 50 pairs.

Soctability and breeding range

Richter (1938) stresses that the Lesser Black-
back is somewhat less social than the Herring Gull
and the fact that several single pairs fairly often
breed near each other in the Finnish archipelago
also seems to indicate such a difference in socia-
bility. However, in colonies of equal size the terri-
tories of the Lesser Blackback and the Herring
Gull do not differ in size in Finland. In the rather
small Herring Gull colonies studied by Burger &
Lesser (1980) on the coast of New Jersey, the den-
sity of the nests was just as low as in Finnish Lesser
Blackback colonies of the same size. Only the
largest Herring Gull colonies in the Finnish arc-
hipelago have a higher nest density than the Les-
ser Blackback colonies.

The difference in sociability. thus does not ap-
pear in territory size, but in some difference in the
tendency to maintain a single-breeding system
even in population mainly feeding outside the ter-
ritory and feeding range. The Scandinavian Les-
ser Blackback shows less pronounced avoidance of
grassy and bushy vegatation and of open pine
woods and a somewhat greater tendency to breed
in single pairs. The Scandinavian Lesser Black-
back occurs mainly in a geographical region whe-
re lakes, shores and archipelagoes provide only
scattered food, not allowing any large population
breeding in considerable colonies, and where the
open localities suitable as breeding sites are mostly
covered with much more vegetation than the cor-
responding coastal localities preferred by the Her-
ring Gull in the main part of its range. In the
Baltic archipelagoes the feeding habits (see below)
also contribute to the disperse the Lesser Black-
backs in single pairs and depress the colony size.

On Gaddarna (W islet) the shortest distance to the neigh-
bouring nest in a colony of 25 pairs of the Lesser Blackback in
1935 was 6—12 m (mean 8.7 m), for a colony of 14 pairs (Asp-
skar 80 km E of Helsinki, Koskimies 1952) these figures were c.
6—40 m (mean c. 22 m) and for colonies off Mariechamn (SW
Aland, Nordberg 1950) roughly 6—12 (mean c. 10 m, colony
size 50 pairs) and c. 3—20 m (mean c. 13 m, 42 pairs). These
and the records from the Herring Gull localities studied by
Burger & Lesser, are from islets or localities where the vegeta-
tion mostly is sufficient to screen the mest sites from each other.

Reasons for recent population changes

As early as 1940s Paludan (1951) observed that

Gdiran Bergman

the increase of the Herring Gulls on the islet
Graesholm near Bornholm (S Baltic) depressed
the number of Lesser Backbacks. In Finland the
decrease of the Lesser Blackbacks on the S coast
(roughly between Borga and Hangd) is caused
mainly by the dense Herring Gull population of
this area (cf. p. 146). In the Archipelago Sea a radi-
cal decrease has been recorded off Mariehamn. In
an area inhabited by atleast 100 pairs in the 1940s
(Nordberg 1950) bred evidently no Lesser Blacks
in 1981 (J. Harberg pers. comm.). The Herring
Gull began to increase there as early as in the
1930s. In the NE part of the archipelago Sea some
decrease has also been recorded in the 1970s (L.
v. Haartman pers. comm. 1981). In most other
parts of the Archipelago Sea the Lesser Blackback
1s now more numerous than in the 1930s and 1940s
(own records, Grenquist 1942, Lemmetyinen
1980, Stjernberg 1982 b), and about as numerous
as in the 1950s. However, where no fishery occurs
and little refuse is available the species has decrea-
sed or locally completely disappeared.

In the extensive archipelago off Stockholm the
population seems more or less unchanged, except
in its ourtermost parts where cessation of the in-
tensive herring fishery after the World War II has
caused a pronounced decrease (Andersson &
Staav 1980). The decrease on Valsérarna had be-
gun before the first Herring Gull colony settled
there (Hildén et al. 1978), and was evidently also
due to the reduction of the herring fishery. The
strong depopulation of the outer archipelago and
the subsequent drop in the fishery, especielly that
of herring, has probably contributed to the dec-
rease in Gulf of Finland as well.

In the mid-1970s the Gullkrona area of the Archipelago Sea
contained c. 1000 pairs of Lesser Blackbacks and c. 3000 pairs
of Herring Gulls (Stjernberg 1982 b), and in the archipelagoes
where the Lesser Blackbacks are still fairly numerous their
number is at least one third of that of the Herring Gulls. But in
the Helsinki archipelago the Lesser Blackbacks began to de-
crease rapidly around 1970 and this proportion has changed
from about 1:4 (around 1963) to 1:100 ! Naturally several
other factors than the numerical proportion between the two
species also determine when the Lesser Blackback can no
longer resist the pressure from the Herring Gull, but the
proportion gives a general idea of the situation.

The Helsinki area is saturated with Herring Gulls. How-
ever, in most parts of the Archipelago Sea, in the main part of
the Stockholm archipelago, and on all the coasts of the Gulf
of Bothnia there is evidently still much food and many islets
that could be exploited by Herring Gulls, but are still at least
partly utilized by Lesser Blackbacks. The slower increase of
the Herring Gull in the Gulf of Bothnia is probably due to the
long distance from its main range; in the wide archipelago bet-
ween Turku (Abo) and Stockholm the reason may be the long
distance (50—100 km) from the preferred old breeding
localities in the outermost archipelago to the feeding localities
on the mainland and the largest islands. This has enabled the
Lesser Blackback to resist the pressure of the Herring Gulls in
these areas better than off Helsinki and Mariehamn, where the
short distance between the outer archipelago and the nearest
dumps (< 30 km) promoted rapid increase of the Herring
Gulls.
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When the Herring Gulls increase so much that
they begin to move from the dumps to feeding
localities used by the Lesser Blackbacks: the
situation becomes very difficult for the latter. The
Lesser Blackbacks begin to specialize on various
scattered sources of food: fish and other refuse at
summer cottages, in villages and towns, and
ducklings in the archipelago (for specialization on
ducklings, see litterature in Hildén 1964). When
Herring Gull increases still more and begins to use
the same food sources the situation becomes
impossible for the Lesser Blackback, which is
weaker than the Herring Gull. This is now the
case around Helsinki, and the situation is also
serious off Mariechamn. An additional compli-
cating factor is the competition for suitable bree-
ding localities. This is stronger in narrow archipe-
lagoes with a smaller number of islets than in, for
example, the Archipelago Sea and the Stockholm
archipelago.

In some lakes of S Finland also, Herring Gulls
have taken over the feeding and colony localities
of the Lesser Blackbacks (P. Linkola pérs. comm.).
If the increase of the Herring Gull is permitted to
continue, the Lesser Blackbacks will be in danger
of exinction in large areas within a few decades,
first on the S coast, then in the Archipelago Sea,
later probably also on the W coast and perhaps
even 1n the lakes of Finland.

Size and stability of colonies

The following observations and conclusions on
the size and location of colonies and on the pro-
portion of single pairs are based mainly on my
own records and the following published studies:
Nordberg 1932, 1950, Taxell 1934, Ahlqvist &
Fabricius 1938, Grenquist 1938, 1942, Bergman
1939, 1965, v. Haartman 1945, 1948, Paavolainen
1957, Risberg et al. 1976,Viisdnen & Jarvinen

1977, Kilpi et al. 1980, Lemmetyinen 1980,

Andersson & Staav 1980, Grenmyr & Sundin
1981.

The colonies of the Lesser Blackback in the
Baltic archipelagoes must be considered small. As
far as I know no colony in any typical archipelago
in the Baltic has ever consisted of more than 120
pairs. In the 1930s the largest colonies in most
areas on the Finnish coast consisted of only 20—40
pairs, but around 1960 the largest ones in several
areas on the S and W coast reached the size of 60
— c. 110 pairs. The reason for the small colony
size is dealt with on p. 156.

During the marked increase of the Lesser Black-
back in c. 1936—1960 the new colonies formed in
the areas SW of Helsinki were located only in the
outermost archipelago, and only on islets earlier
inhabited by single pairs. All six single-pair locali-

ties in the outermost archipelago changed into co-
lonies. In the inner and middle archipelago the .
single-pair localities remained unchanged until
the population began to decrease and until almost
all the remaining Lesser Blackbacks were driven
from the outermost islets by the Herring Gulls in
the 1970s. The location of the new colonies in the
outermost archipelago was probably due to the
fact that the single-pair islets in the outer archi-
pelago are larger (mean 1.3 ha) than in the middle
and inner parts. Is is not so easy for single pairs to
prevent conspecifics from settling on larger islets.

Is there perhaps also a ”psycholgical advan-
tage” in breeding off the coast? In the outermost
archipelago the gulls have a free view of the for-
aging localities used by the colony members wit-
hin a sector of c. 180°. For man the impression of
such a free view is striking: the islets along the
coast seem less far away than they are, and more
easily attainable. In such a locality the gulls are
able to follow the departure and return of their
conspecifics and other larids on various foraging
tours, which is also an advantage.

The location of undisturbed colonies is very
stable. In the area SW of Helsinki I was told by
old fishermen and ship pilots that at least 6 of the
10 islets inhabited in 1935 by colonies of at least 5
pairs (Gaddarna, Espskdrskubb, Roénnbusks-
kubb, Enbusken, Lergrund and Salgrund) had
been occupied by colonies of Lesser Blackbacks as
far back as in the 1870s. In most areas egg collec-
ting influenced both the size and the location of
the colonies. The records from several bird sanc-
tuaries (eg. Aspskiren, Soderskaren, islets off Ma-
riehamn, and Vals6rarna) show that the Lesser
Blackbacks gather on protected islets. No egg col-
lecting occurred in the outer archipelago SW of
Helsinki in the late 1920s, in the 1930s or after
1955 and in 1959 the colony on Enbusken reached
the size of 110 pairs, being the largest colony in
S Finland in those times.

Viisinen & Jarvinen (1977) discuss the effect of protected
areas on different categories of archipelago birds. Chiefly
larids concentrated on the protected Krunnit islands in the
northernmost Gulf of Bothnia, and this depressed the species
diversity of the bird fauna. The Krunnit islands are mostly lar-
ger and contain a greater number of habitat types than the
small islets off Helsinki, so that a great number of species may
breed on the same islet. The archipelago around Helsinki
could be called a ’Herring Gull and Black-headed Gull arc-
hipelago” as these two species tend to prevent most other
species from breeding on the islets. In such a region as the Hel-
sinki archipelago the effect of protecting islands tends to be
even more drastic than in the Krunnit area, causing very low
species diversity values.

Breeding success
Before the increase of the Herring Gull the

breeding success of the Lesser Blackback was
obviously mostly between one and two fledged
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young per pair in undisturbed localities. Now it
has dropped to a very low level in large areas of

the S coast on Finland. In the Helsinki region is .

after 1980 has been almost zero. The low young
production in the Helsinki archipelago shows
clearly that the Lesser Blackback population can-
not survive in areas where there is strong pressure
from the Herring Gull population in both bree-
ding and foraging localities.

In 1936 and 1937 I counted the fledged or al-
most fledged young swimming around the colo-
nies on Gaddarna (W islet, 31 and 40 pairs) and
Enbusken (72 and 57 pairs) in the last week of July
when most of the young have fledged. The num-
ber exceeded the number of pairs (nests counted
in June) by c. 50 %. My records from other colo-
nies and single pairs on the S coast in the 1930s,
1940s also indicate breeding success of almost that
order. In 1964 and 1965 14 pairs on Langgrund
produced as much as 2.2 and 2 fledglings per pair,
respectively, but the number of Herring Gull
pairs was still as low as two. Nowadays in the area
around Helsinki, hardly any Lesser Blackback
young fledge on the islets occupied mainly by
Herring Gulls, and on the few islets occupied
mainly by Lesser Blackbacks the breeding success
is only 0—0.2 fedgling per pair (Hario 1981, own
records SW of Helsinki). Herring Gulls, Great
Blackbacks and minks prey on the chicks, and
man’s recreational activities also contribute to the
low breeding success (effect of disturbances in
gulleries: cf. especially Gillet et al. 1975, Robert
1975, Davis & Dunn 1976, Hand 1980).

3.2 The single pairs

Proportion and location

The proportion of Lesser Blackback islets inha-
bited by single pairs is generally much higher than
the corresponding proportion in the Herring
Gull. In most parts of the archipelago of Sand SW
Finland c. 50 % of the breeding islets of the Lesser
Blackback are inhabited by single pairs and the
proportion of the population breeding in single
pairs is about 6 %. Records from both sides of the
N half of the Gulf of Bothnia show, however, that
the proportion of single pairs is lower in areas
where the islets are few and rather large. In the
1930s and 1940s the proportion of single pairs was
almost the same in the W half of the Gulf of Fin-
land, where no egg collecting occurred, and in the
Archipelago Sea, where egg collecting continued
to the 1940s. It therefore seems unlikely that dis-

. turbance at the breeding localities greatly increa-
ses the proportion of single pairs. However, the
eggs of single pairs are hardly ever collected,
which may increase the fidelity of such pairs to
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the breeding islets. In archipelagoes with clear-cut
outer, middle and inner zones most single pairs
settle in the middle and inner archipelago. Some
settle on the outermost islands, but few in the
archipelago directly bordering the mainland (cf.
v. Haartman 1945). This is due mainly to the
frequency of suitable localities in the different zo-
nes. In the outermost archipelago small islets with
sufficient vegetation occur sparsely and the larger
islets are occupied by colonies. In the innermost
archipelago there is too much vegetatioin on the
smallest islands, and more disturbance by man
and predatory mammals than in the outer zones.
The occurrence of food also determines the dis-
tribution of single pairs (cf. below).

Feeding range defence

Some single pairs vigorously defend a feeding
range around their breeding islet, others merely
prevent other single pairs from settling there. In
1933—1939 there were 9—14 single pairs bree-
ding in the area SW of Helsinki. A two-pair group
on the smallst of the islets Gaddarna may be con-
sidered an epicentrum (Burger & Shisler 1980) to
the colony (12 pairs) on the nearby islet.

The single pair on Langgrund vigorously defended its bree-
ding islet (a double islet of c. 1 + 1.5 ha, records in May-
June 1943) against conspecifics, but a pair breeding in 1939—
1940 on a minute rock (c. 150 m? S of the large woodes island
Pentala) ignored conspecifics as long as they did not try to
alight on the islet. The pair foraged regularly at fishermen’s
houses 1—3 km from the breeding islet. Two single pairs on the
islets N of Kyt6 in the 1930s, also mostly ignored conspecifics
flying nearby. A single pair bred on Mickelskiren in 1978—
1981. Until the single Herring Gull pair on the same islet stole
its eggs or chicks it defended, though not regularly, a feeding
range within a radius of c. 200 m but was unable to prevent the
Herring Gull to use the same feeding range. The observations
on these single pairs indicate that pairs mainly feeding outside
the breeding locality do noét react strongly to conspecifics as
long as they do not alight on the islet, but pairs feeding mainly
on or around their breeding islets defend this feeding range.
When most of the Lesser Blackbacks were forced to desert the
colony islets in the outer archipelago by Herring Gulls in the
1960s, the number of Lesser Blackbacks on the islet by Pentala
increased to 4 pairs, but in 1981 the islet was taken over by the
Herring Gulls.

3.3 Feeding habits

Effect of the long and narrow wings

As especially Goethe (1975) points out, the Les-
ser Blackback has proportionally longer primaries
(higher wing index) and narrower and more poin-
ted wings than the Herring Gull, which makes it
better adapted to catch fish and other food on or
just below the water surface. However, I like to
stress that this type of wings greatly restricts the
ability of the Lesser Blackback to feed in flocks or
togerher with other gulls flocking at food. The
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Lesser Blackback almost totally avoids flapping
and soaring in dense flocks that are taking food at
ground or water level. For the Herring Gull, and
partly also for the Great Blackback, the Common
Gull and the Black-headed Gull, this kind of fee-
ding is a condition of the population increase in
Finland. The fact that the Lesser Blackback does
not normally join such flocks shows that it is un-
able to compete with other gulls under such cir-
cumstances. The size of the different species does
not influence this feeding in flocks, Herring Gulls
gather at the same food. As long as there is plenty
of food easy to swallow immediately every indivi-
dual tries to eat as much as possible and they do
not display much aggressiveness towards each
other.

The refuse dumps in the Helsinki region were not visited at
all by Lesser Blackbacks in the 1930s, 1940s or 1950s, although
the population in the area SW of Helsinki increased during
that time (cf. p. 152). After the enormous increase of the Her-
ring Gulls after the 1960s, food became scarce for the Lesser
Blackbacks as well, and this now causes Lesser Blackbacks to
visit dumps in the Helsinki region. On the westernmost dump
the highest number of Lesser Blackbacks seen during 10 counts
in June 1981 was 4, while the highest number of Herring Gulls
was c. 430, which means that the few Lesser Blackbacks of the
Helsinki area now frequent this dump almost as regularly as
the Herring Gulls do. However, the highest number of Herr-
ing Gulls seen at a dump near Helsinki during breeding time
in 1981 was roughly 3000 and the maximum number of Lesser
Blackbacks was only 9 (Vickholm 1982). On SW Aland many
of the c. 100 pairs pf Lesser Blackbacks breeding in the 1930s
off the small town Mariehamn foraged regularly at a small
dump on the ’mainland” shore and in and around the town
(Nordberg 1950). Nowadays the Lesser Blackbacks on the
Bothnian coast of Sweden still forage on dumps in towns and
villages (Andersson & Staav 1980). Thus lack of fish refuse
may force the Lesser Blackbacks to feed on dumps, especially
in areas where there are few or no competing Herring Gulls
and the dumps are situated by harbours and on or near shores.

Verbeek (1977) found that 95 % of the rather numerous
Lesser Blackbacks L. fuscus graellsii frequenting a dump on
Walsney Island were stealing food from the Herring Gulls, not
taking it directly from the dump. No regular stealing occurs at
the dumps around Helsinki, but in the harbours of Helsinki
some individuals regularly stole food from Herring Gulls and
Black-headed Gulls in summer 1981. In 1982 these Lesser
Blackbacks ‘had disappeared. In a Caspian Tern colony in
Sweden Lesser Blackbacks regularly took fish from adult
Caspian Terns (Forssgren 1981). The wing anatomy appea-
rently fits the Lesser Blackback for kleptoparasitism.

Plunge-diving

The ability of the Lesser Blackback to catch food by diving
in a tern-like manner — see my sketch from a film in the paper
by Goethe (1975) — is important when the gulls are fishing by
hoop nets and when they try to take fish refuse that is just
sinking or lying on the bottom in shallow water (depth <c.80
cm). However, diving for living free-swimming fish occurs ve-
ry seldom in the Lesser Blackbacks at least in the Finnish archi-
pelago. I have noted less than 10 such cases during 50 years of
observation and none after the filmed performance (10.6.
1954). The fact that bones of Rutilus rutilus and Perca fluviatilis
predominated in the pellets of the Lesser Blackback in Tvar-
minne (Goethe 1975) is not proof that they dived for living fish.
These species are the main catch of the numerous summer
visitors who leave the fish refuse on the shores for the gulls.
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Attitude to man

At least nowadays in Finland most Lesser
Blackbacks take flight at greater distances from
man than most Herring Gulls. This gives the lat-
ter species an advantage over the Lesser Black-
back at the breeding islets and in localities where
both species would be able to forage, but there is
frequent disturbance by man. This is the case at
all kinds of fishing localities and may also be a rea-
son for the scarcity of Lesser Blackbacks at dumps.
In the area SW of Helsinki many Herring Gulls
may alight on their nests and even feed their
young while boating tourists lie in the sun only
15—20 m away, but all Lesser Blackbacks stay
swimming off the shore as long as there are people
ashore on the breeding islet. Off Helsinki the Les-
ser Blackback starts egg laying in mid-May, the
Herring Gulls around 20 April. In April and May
there are only a few people boating in the archi-
pelago, in June there are a lot of boats every week-
end and in July the outermost islets are visited all
the time (if not belong to bird sanctuaries). There-
fore the Lesser Blackback suffers more from this
disturbance than the Herring Gull.

The difference in the escape distance is probab-
ly a consequence of the difference in wing anato-
my, but may also be partly due to the different
winter ranges. Many Herring Gulls forage all
winter in‘the vicinity of man and his equipment.
In their large partly tropical winter range the
Scandinavian Lesser Blackbacked Gulls are less
dependent on man. Moreover, most Lesser Black-
backs leave the breeding range as early as August-
September, whereas the Finnish Herring Gulls
mostly remain till September-October. Thus, un-
like many young Herring Gulls, no young Lesser
Blackbacks have the opportunity to become ac-
customed to man at feeding places in autumn.

However, in the 1970s there have been some
signs of increasing conditioning to man in the
Lesser Blackback in the vicinity of Helsinki. C. 10
pairs bred on a small islet, formerly used exclusi-
vely as a roost, only c. 1 km from the ”South
Harbour” of the town, and groups of pairs have
attempted to breed on two other islets near the
town. But in the area SW of Helsinki four single
pairs that had settled on shores with summer cot-
tages in May 1981 disappeared without laying
eggs when the people began to visit their cottages
and the gulls did not return in 1982. Single indi-
viduals and pairs that have evidently lost their
offspring have begun to stay for several hours with-
in sight of localities where they obtain food.
Though commonly observed in the Herring Gull
already during World War II such waiting for
food was not seen earlier in the Lesser Blackback,
except near fishermen’s houses and equipment. In
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June-July 1981 a pair of Lesser Blackbacks daily
spent much time at the bus station in Helsinki,
waiting mainly for empty ice cream cornets; anot-
her pair sat at lamp posts on a bridge W of Drums-
6 waiting for small fish rejected by angling
children. In May 1982 a pair lived on the refuse
from a restaurant in a park in Helsinki. In June—
July 1981 and 1982, highway No. 51 SW of the
town was patrolled, mainly early in the morning,
by some Lesser Blackbacks looking for birds and
mammals killed by the traffic, which they mostly
could take over from the Hooded Crows (Corvus
corone cornix) (8 records). The Lesser Blackback is
thus able to develop new feeding habits, but only a
small proportion of the population at the S coast
of Finland has done so. The new feeding behavi-
our can do little to improve the serious situation
of the species in the area SW of Helsinki, where
the Herring Gulls develop similar feeding habits,
occupy all the suitable breeding localities, catch
chicks of the Lesser Blackbacks and depress their
breeding success to near zero, and where the
Lesser Blackbacks also suffer greatly from compe-
tition from other gulls able to feed in dense flocks.

Feeding habits and colony size

As the Lesser Blackbacks avoid feeding together
in large flocks, the number of pairs utilizing a lo-
cality with plenty of food mostly remains small.
There are rather few such localities on the Finnish
coast and at least nowadays most of them are fre-
quented by other gulls as well, which further
restricts the number of Lesser Blackbacks that can
use them. However, localities providing small
amounts of fish refuse were earlier numerous. Dis-
persal of the feeding localities and the inability of
the Lesser Blackback to make efficient use of loca-
lities with plentiful food lead to breeding in small
colonies and in single pairs.

The presence of a larger number — sometimes
as many as c. 150 — Lesser Blackbacks on or
around a feeding locality mostly indicates that co-
lonies have been destroyed, in the Helsinki area
by Herring Gulls, elsewhere by egg collecting,
which drives the gulls from the breeding islets. In
such situations Lesser Backbacks may gather in
flocks for days of weeks near localities providing
enough food. Thus in the 1920s and the 1930s egg
collecting in the E half of the Gulf of Finland
yearly caused more than 150 Lesser Blackback
adults to gather in June and July around the
fishing villages on the island of Hogland (Suur-
saari), situated 50 km S of Kotka and now be-
- longing to the USSR (H. Ahlqvist pers. comm.
1982).

Gdiran Bergman

In the 1930s, 1940s and 1950s the greatest num-
ber of Lesser Blackbacks sen following ships bet-
ween Helsinki or Turku and Stockholm was of the
order of 150 individuals. A few followed the ship
from harbour to harbour. Most gulls came from
colonies along the route and left the ship as soon as
waste was thrown overboard. They usually took
the food by swimming among the floating waste.
As long as waste was thrown overboard in the
archipelago, the ships evidently affected the size
and location of the Lesser Blackback colonies
more strongly than the food supplies in the har-
bours of the coastal towns.

How can the Lesser Black-backed Gull and the Herring
Gull increase side by side in England?

Although there is a huge population of Herring
Gulls at the British coast, the Lesser Blackback
(there L. fuscus graellsii) has begun to increase at
many British localities after about 1960 (Harris
1970). The feeding habits of the two species do not
overlap there as much as they do in Finland. On
the British coast the Lesser Blackbacks are able to
take much of their food at sea, while the Herring
Gulls feed mainly on the tidal shores, on dumps
and in other localities with man-made food sour-
ces. In Finland the production of the brackish sea
is limited and obtained by the great gulls mainly
through the agency of man, predation on other
birds or kleptoparasitism. Only a sparse popula-
tion of gulls can survive without man-produced
food. In Finland every increase of the stronger
Herring Gull — even when partly permitted by
exploitation of sources not used by the Lesser
Blackback — leads to increasing competition for
the Finnish gull populations. More important
still, the British gulleries are mostly situated on
rather large islands, on which each species is able
to enlarge its area without interfering much with
the other species. In Finland, where the two breed
on the same small islets, the stronger Herring Gull
interferes seriously with the weaker species especi-
ally in areas where food is scarce. It forces the
Lesser Blackback to settle on other mostly less sui-
table islets, where other factors depress the pro-
duction of young.

Barth’s (1966, 1975) analysis of the colour and
size variation in Herring Gulls and Lesser Black-
backs seems to indicate a greater anatomical simi-
larity in British Lesser Blackbacks and Herring
Gulls than in Scandinavian Lesser” Blackbacks
and Herring Gulls. This should also be considered
among the possible reasons why the Blackbacks
are better able to hold their own against Herring
Gulls in Britain.
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4. The Great Black-backed Gull Larus
marinus

4.1. Population dynamics

Increase and expansion inlo the inner archipelago

On the S coast of Finland the population has
increased since the mid-1930s from c. 50 to
about 400 pairs (Bergman 1965, Kilpi et al. 1980).
In the area SW of Helsinki the corresponding figu-
res are 5—8 and c. 80 pairs. There and between
Tvarminne and Jussar6 (Ahlqvist & Fabricius
1938), in the W part of Gulf of Finland, signs of
increase were recorded as early as1934—1939. In
the Archipelago Sea (incl. Aland) hardly any
growth occurred before the mid-1950s. Now the
increase is of the same proportion as on the S coast
(own records, Stjernberg 1982 b, Grenquist 1965,
Lemmetyinen 1980). In some places on the W
coast the population, though still sparse, consists
of at least five times as many pairs as 30—50 years
ago (Valsérarna: Taxell 1934 and Hildén et al.
1978, the Krunnit area: v. Haartman 1948 and
Viisanen & Jarvinen 1977).

Until the end of the 1950s the Great Blackback
bred almost exclusively in the outermost archipe-
lago. As shown in many studies in Nand W Euro-
pe, the Great Blackback has a greater tendency
than other gulls to breed in single pairs on minute
barren rocky or boulder islets. According to my
experience most breeding islets in Finland measu-
re 0.02—0.5 ha. Today on the S coast and in the
Archipelago Sea it also accepts small barren
peninsulas on larger (sometimes even wooded) is-
lands in the outer and middle archipelago, and
minute barren islets in the middle and inner arc-
hipelago, though still mostly breeding in solitary
pairs. Among Herring Gulls, it may also breed on
the central parts of much larger islets (1—4 ha;
first case in 1933 on Espskarskubb). The few pairs
breeding on inland bogs in W Finland also seem to
occur mostly with Herring Gulls (records: see v.
Haartman et al. 1963—1976).

At most places on the S coast the dispersal into
the inner archipelago has proceeded in the foll-
wing way. When the population has increased for
10—20 years all the suitable small islets and pen-
insulas in the outer archipelago become occupied
by (mostly) single pairs, and new pairs begin to
settle in corresponding localities in the middle
and inner archipelago. Simultaneously the
proportion of 2-pair localities increases (see
p. 160). In the Archipelago Sea other factors al-
so contribute to the move into the inner archipe-
lago. The Eider also penetrated large areas of the
inner archipelago, and its ducklings provide food
for the Great Blackbacks in June—]July. Less fish
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refuse is available in the outer archipelago today
than 30 years ago and trawling for herring ceases -
in June and July, when the gulls need more food
than at other times in the breeding season (cf. also
Blomqvist & Tenovuo 1980). The Herring Gulls
have increased, especially in the inner parts of the
Archipelago Sea, and use food at the dumps and
harbours. The Great Blackbacks may use the sa-
me food, or prey on young of Herring Gulls. The
boating tourists and the summer cottages are
numerous there and provide some waste even for
large gulls. Thus, the Great Blackbacks find more
favourable conditions closer to the coast in this
area. On the S coast also the distance to the main
feeding localities of pairs forced to feed elsewhere
than around the breeding islets may, in areas with
wide archipelagoes, contribute to movement into
the inner archipelago.

The increase and the expansion of the Great
Blackbacks was followed around Mickelskdren
SW of Helsinki. Fig. 4 shows the changes occur-
ring since 1937. Although a part of the population
now breeds in colonies and pairs also settle in co-
lonies of Herring Gulls on larger skerries, the
preference for breeding alone on minute islets is
still evident.

Asin the Herring Gull, the Lesser Black-backed
Gull and the Common and Arctic Tern, the pairs
that breed singly (on islets without other larids)
tend to avoid the larger islets used by pars forming
colonies or breeding as single pairs in colonies of
other larids. The choice by solitary pairs of a terri-
tory separated from larger land units and easy to
defend is a widespread phenomenon in mainly so-
cial larid species. Living together with a large
number of conspecifics or other larids reduces the
individual requirement on defence and location of
the territory. In the Great Blackback the prefe-
rence for small land units may earlier have been
strengthened by experience as well. People collec-
ting eggs visited colony islets more regularly than
small marine islets with hardly any waterfowl and
only one gull nest.

Reasons for increase

According to Kilpi et al. (1980), the increase of
the Great Blackback may be due to the at least
3-fold increase of the Eider population in the
Baltic archipelago after the World War II. How-
ever, the increase of the Great Blackback clearly
began before the increase of the Eider. Moreover,
in the 1950s it was most obvious in the area SW of
Helsinki, where the Eider population in the for-
mer Russian marine base Porkala had dropped
below the level in 1943 (Bergman 1957). I suggest
the following reasons for the increase of the Great
Blackback: as in the case of the Herring Gull, the
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Fig. 4. The breeding localities of the Great Black-backed Gull Larus marinus in the late 1930s, late 1950s and late 1970s in an area c.
30 km SW of Helsinki. Small dots: a pair breeding during at least one of the seasons mentioned on the figure. The larger dots
indicate colonies and the arrows shift of the colony to a new locality.

food supplies in the wintering area improved,
during the 1940s and 1950s the shooting of adult
Great Blackbacks ceased almost completely in the
outer archipelago (earlier heavily persecuted be-
cause considered harmful to the broods of diving
ducks); breeding success was good because of the
ability of the Great Blackback to obtain enough
food for its young even during the periods when
Eider and other ducklings are not available. As
at least 70 % of the Finnish Great Blackbacks still
breed in single pairs, the species escapes the disad-
vantage of intraspecific competition on the bree-
ding islet, which also improves the breeding result.

According to the official game statistics, the number of
Great Blackbacks shot annually in its main breeding range
along the S coast (extending eastward almost to Kotka) in the
period 1975—1980 varied between 579 and 416 (mainly adult
birds). In 1981 no new territory was established on the islets
belonging to the groups of Espskaren and Mickelskaren SW of
Helsinki; in 1982 the number of single pairs there had dropped
from 16 to 11 and the number of pairs forming two small colo-
nies near Mickelskaren had dropped from c. 14 to 9. Thus
there now is some evidence of ceasing of the increase on the
S coast. The reason may well be the shooting of adults.

Breeding success

The breeding success was studied around Mic-
kelskdren in 1975—1981 in 8—15 pairs. Most of
them bred singly, but in 1979—1981 there were
two double pairs. The 269 first-clutch eggs prod-
uced 215 fledged young. The number of fledg-

lings per pair in six seasons averaged 2.4, but in
1980 oil pollution decreased the figure to 2.2. The
repeat clutches did not increase these figures signi-
ficantly because disturbances mostly lead to low
success of such late broods. As far as I could see,
the losses in the clutches laid at the normal time
in early May, were, directly or indirectly caused
by man (sonie clutches pricked, a few chicks killed
by man, in 1980 also by oil at the waterline). The
Great Blackback chicks showed no signs of starva-
tion.

Two small colonies of Great Blackbacks also bred near
Mickelskédren (7—15 and 3 pairs, see Fig. 4) but most of their
eggs were destroyed by man. If the colony breeders are inclu-
ded, the mean breeding success in the area just around
Mickelskdren drops to about 1. These results agree with my
records made on several hundred almost fledged broods
during boat trips in S and SW Finland after the mid-1930s.
Because the Finnish Great Blackback population breeds
mainly in single pairs the mean breeding result of the Finnish
Blackbacks may be estimated at about 2 young per pair.

The very varying number of Eider ducklings (total death
rate of hatched young around 20 June 20—95 %) does not
influence the breeding result of the Great Blackbacks, at least
around Mickelskéren. In 1978—1982 roughly 600—700 pairs
of Eider bred within the area of the maps in Fig. 4.

4.2 Feeding range and colony formation

Diafference in sociability between the Great Black-
backed Gull and the Herring Gull

In accordance with its more predatory life, the
Great Blackback is less social than the Herring
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Gull; at least 70 % of the Great Blackbacks breed
in single pairs, as opposed to less than 1 % of the

Herring Gulls, at least in S Finland. Even in"

regions where large amounts of fish refuse have
enabled the Great Blackback to increase heavily
and it has formed colonies (cf. e.g. Belopolskii
1957, Karpovich & Tatarinkova 1968, Haftorn
1971, Salomonsen 1979 a & b) many single pairs
breed near the colonies. The difference between
the Great Blackback and the Herring Gull in this
respect is also evident in the area SW of Helsinki.
When the Great Blackbacks had increased from
6—38 to c. 80 pairs, 60 of the pairs still bred on
islets without neighbouring conspecifics, whereas
only 5 of the c. 130 pairs of Herring Gulls in the
same area in 1935 bred singly.

In Finland the first colonies of Great Blackbacks (15—25
pairs) were established in the 1950s on two adjacent small flat
very low rocky islets (Trutlandet and Slatlandet) in the open
sea off Jussaro (W Gulf of Finland). After 1960 the species
established or tried to establish colonies (3—30 pairs) on at
least five more islets in the W half of the Gulf of Finland, and
some colonies in the Archipelago Sea including Aland. In the
late 1970s what was the largest colony in the, Archipelago
Sea consisted of more than 40 pairs (Blomqvist & Tenovuo
1980). Destruction of colonies by man has influenced their
growth and location.

The size, geomorphology and number of islets influence
the location of the pairs in different ways in different parts of
the Baltic archipelagoes. For instance, in W Estonia most
islands are rather large and low and there are only a few sui-
table islets below 1 ha. Therefore most Great Blackbacks, at
least in the 1960s, bred on larger islets than in Finland, but in
single pairs, mostly together with other larids and well sep-

arated from each other. Only 16 of 87 pairs bred on really
small islets (Aumees 1967, M. Kumari 1967).

Changes in foraging behaviour

In several areas the increase in the Great Black-
back population was accompanied by a partial
change from feeding around the breeding locali-
ties to feeding farther away. This agrees with the
theoretical conditions for colony breeding (e.g.
Lack 1968, Horn 1968, Krebs 1974), but the
majority of the single pairs, at least in Finland,
still obtain most of their food around the breeding
localities. There is commonly strong competition
with other pairs breeding in the vicinity and this
forces some of the single pairs to undertake long
foraging tours. The colony breeders studied fed
mainly far from the breeding locality.

In 1934—1939 I visited the 5—8 breeding localities in the
archipelago SW of Helsinki at least four times every season in
May-early July. On all these occasions both parents were pre-
sent. All these single pairs evidently obtained the main part of
their food just around their breeding islets. Although the bree-
ding pairs seldom left the vicinity of their islets in the 1930s,
adult individuals made foraging tours to the inner archipelago
of the area studied. They stayed for many hours near nets and
in the harbours of Helsinki, sometimes spending the night on
stones well off the shore near a hoop net. This indicates that
they were mostly individuals that hat lost their offspring. In
my study of 1939 I erroneously concluded that not all adult
pairs breed every season. The most probable reason for the
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occurrence of nonbreeding adults in the 1930s SW of Helsinki
was persecution by man, and occurrence of pairs consisting of
one adult and one subadult bird,which fairly often left their
islet (cf. p. 160). The persecution was still strong at that time
especially around Porkala a few km SW of my study area.
Foraging in the inner archipelago also occurred elsewhere (v.
Haartman 1945). However, Karpovich & Tatarinkova (1968)
have found that food shortage prevents breeding in gulls on the
Kola peninsula. In that area great variations occurs in the
amount of [ish refuse, on which the large gulls have to live.

In June 1980 the feeding habits of the Great Blackbacks
were studied around Mickelskéren in eight single pairs, a two-
pair group and a c. 10-pair colony. I made several records on
every pair from Mickelskdren almost daily and boat trips
among their breeding islets every week. Five single pairs and
one pair in the two-pair group evidently never undertook
foraging tours out of sight of their breeding localities. In most
cases they returned to the islet or a nearby watching site within
15 minutes, staying longer only when the feeding itself
(e.g. handling of a large fish, or a feathered duckling or chick)
took more time, or when they had detected a larger amount of
food (see p. 160). In most cases the food was obtained within a
radius of less than 1 km from the breeding islet, or by flying
straight to some nearby Herring Gull or Gommon Gull colony
to catch chicks. Two pairs visited almost daily such colonies
travelling distances of 0.5—3 km. Two single pairs, one pair
in the two pair group and all the pairs in the colony daily
undertook much longer feeding trips, evidently foraging in
the inner archipelago or around Helsinki, since they returned
almost without exception after 1—>5 hours, from the N or NE.
In 1963—1981 I made occasional observations on the foraging
of the colony when it bred SE of Mickelskéren (Fig. 4). They
chiefly foraged elsewhere than in the nearby outer archipela-
go, and evidently never visited Mickelskdren to catch Eider
ducklings or gull chicks.

Nowadays, both adult and juvenile Great Blackbacks are
seen regularly on the refuse dumps near Helsinki. During the
breeding season the number of adults there is mostly 0.2—0.5
% of that of the adult Herring Gulls (M. Kilpi pers. comm.
1981). This agrees well with the number of pairs of these
species off Helsinki and the proportion of Great Blackbacks
that undertakes longer foraging tours.

Intraspecific competition, colony formation and feeding

In most cases the small islets preferred by the
Great Blackbacks lie in little groups, rather close
to each other, often in the vicinity of a somewhat
larger at least partly wooded island. The distances
to the nests of other single pairs may therefore be
less than 200 m. This is mostly the case when more
than one pair settles on a larger islet with a colony
of Herring Gulls, although the pairs are well sepa-
rated from each other (examples: Enbusken, Gad-
darna, Salgrund, islets N of Kyt6). Neigh-
bouring pairs compete for food in the vicinity of
the breeding locality, and Herring Gulls some-
what reduce the amount of food available, though
most of these forage far from their colonies. Most
single pairs defend a feeding range around the
breeding islet. Weaker or new pairs of Great Black-
backs may be forced to forage at least partly else-
where. My records around Mickelskdren (see
below) show that several of the single breeders
feeded far from the breeding locality. When the
population has increased so much, that all the
most attractive single-pair localities are occupied,
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pairs try to settle on islets already inhabited by
another pair. When they succeed, this is the first
stage of colony formation. Single pairs may more
easily accept newcomers that do not compete with
them for food. Back in 1918, Berg concluded that
the formation of the first colony in the Baltic
area, on Lilla Karlsé W of Gotland, was caused by
the lack of suitable small islets in an area where
the food supply allowed a considerable increase of
the population. The reason for the first colonies
in Finland, off Jussard, was evidently the same.
An additional factor there was the sociability
released by a colony of about 20 pairs of Herring
Gulls.

In the area around Mickelskiaren during the
seasons 1963—1980, altogether 17 new territories
(roughly one per season) were occupied, the size
variation of the mostly disturbed colony SE and S
of Mickelskdren not considered. Eleven of these
new territories belonged to single pairs. Two pairs
settled on islets already occupied by another pair.
On one of these two islets a third pair settled, the
other harboured two pairs during four consecu-
tive seasons. In five of the single pairs on the new
territories, one of the birds still had much of its
subadult plumage, but there were no pairs consis-
ting of one clearly subadult non-breeding bird
and a mature bird occupying a territory. Earlier
in the area SW of Helsinki, new pairs rather regu-
larly settled in territories 1—2 years before their
first real breeding (for examples: see Bergman
1939, 1956). Nowadays the increased competition
for breeding islets makes it impossible for imma-
ture birds to occupy and defend territories and the
young and subadult Great Blackbacks stay
around the common feeding grounds. This in-
creases the attachment of the species to feeding lo-
calities far from the breeding localities and thus
makes it easier for new individuals to settle on
islets already occupied by single pairs.

In 1968 a pair settled on an islet (0.2 ha) in Mic-
kelskdren 500 m from an islet occupied by another
pair since 1958. In 5 of 8 observed cases the older
pair stole an Eider duckling caught by the new-
comers and the newcomers were repeatedly attac-
ked by the old birds in Mickelskaren when they
treid to catch Eider ducklings. — No really social
attacks (Munro & Bédard 1977) of any gulls on
Eider broods have been observed in this area.

On 10 July 1981 I provided the gulls with refuse
from 15 small cod Gadus morrhua on an open shore
at Mickeslkdren. Eleven adult Great Blackbacks
approached the food, but only four of them ate the
refuse. The others, together with three Herring
 Gulls, were driven away or did not dare to come
close to the food. The behaviour of these gulls
diverged markedly from the rapid simultaneous
feeding of mixed flocks of Herring Gulls and Great
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Blackbacks at refuse dumps, harbours and traw-
lers. The four Great Blackbacks taking the food
behaved aggressively towards all the other gulls,
because the food lay within their normal feeding
range (two pairs from the Mickelskaren islets).

At present there are about 60 times as many
Herring Gulls as Great Blackbacks in the Helsinki
archipelago and any food that becomes available
is first detected by a Herring Gull. If the Herring
Gull is unable to swallow the food immediately, a
Great Blackback generally approaches and takes
the food from the Herring Gull, on the ground or
water or in flight. Larger fishes, older downy
ducklings, and older chicks of gulls and terns are
commonly taken from Herring Gulls in this way.

There is some competition between the Great
Blackback and the Herring Gull for Eider duck-
lings until about 20—25 June, when the Eider
ducklings generally become to heavy to be taken
by Herring Gulls. During the first half of June
1981 the c. 25 pairs of Great Blackbacks breeding
within a radius of c. 3 km from Mickelskdren
caught about five times as many Eider ducklings
as the about 200 pairs of Herring Gulls breeding
in the same area. Despite the predation by the
gulls, some years the proportion of the Eider duck-
lings that fledged around Mickelskdren was 40 %
of the number hatched, but in some years less than
5 % fledge (examples: 1973 and 1978). In 1982 the
rate was c. 25 % , which may be considered a good
year for the Eider. Local brood flocks in the midd-
le archipelago SW of Helsinki may succeed even
better, especially where the Eider is accustomed
with boats and man. In such brood flocks 80 %
may fledge.’

The fact that the Eider population now is grea-
ter than in any period before the increase of the
large gulls in Finland (cf. especially Stjernberg
1982 a) shows that predation by the Great Black-
backs and Herring Gulls is not a serious threat to
the Eider, since the hunting pressure decreased
(no spring shooting of migrating Eiders in SE
Sweden, less spring shooting in Finland). This
agrees with the results of swedish studies (e.g.
Andersson 1968a). Around 10 July most of the
Eider ducklings become too big to be taken easily
by the Great Blackbacks, but some are caught
even in early August, when they are feathered but
still unable to fly. However, around 1 August the
Great Blackbacks and Herring Gulls in general
become less interested in catching ducklings. The
moult of the primaries clearly influences their
maneuvering ability. This may be the reason why
almost all broods of the Velvet Scooter that hatch
in July are taken by the large gulls, but broods
that hatch in early August may escape serious
losses. My observations show, that the Herring
Gulls increase the competition for food around the
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breeding localities, but on the other hand some
pairs of Great Blackbacks prey upon the small and
half-grown Herring Gull chicks. This was done
regularly by two single pairs on the islet of
Enbusken in 1979 and two single pairs near
Mickelskaren in 1980.

Interspecific sociability and expansion

In the archipelago SW of Helsinki competition
with conspecifics leads to utilization of food sour-
ces far from the breeding localities, mostly those
used by Herring Gulls. This tendency is increased
by the interspecific sociability developing among
all gulls flocking at food, and especially between
Great Blackbacks and Herring Gulls. The Great
Blackbacks are alerted to the occurence of food by
small flocks of other large gulls, the sight of gulls
trying to eat something they cannot swallow
immediately, or the purposeful flight of gulls ma-
king for a feeding locality (cf. Ward & Zahavi
1973). This and the tendency of the larger gulls
(especially young and subadult ones) to form
mixed flocks are probably factors also causing dis-
persal of Great Blackbacks to inland localities
colonized by Herring Gulls ( inland bogs in the
W coast region, lakes in S Finland, cf. Linkola
1976, Nieminen & Tolvanen 1979, Karlin 1980;
cf. aslo roosts as information centres, Loman &

Tamm 1980).

5. Summary

In Finland the limited productivity of the brackish waters
of the Baltic and the absence of tidal shores originally restricted
the populations of Larus a. argentatus, L. f. fuscus and L. marinus,
allowing them to breed only in single pairs. Later, refuse from
the local fishery permitted /.. fuscus to increase, since it winters
in a partly tropical region, but the winter conditions in the
North Sea continued to limit the populations of L. argentatus
and [. marinus until the technical progress in the 1920s pro-
vided new sources of food.

When nesting in single pairs, these gulls mostly feed in the
vicinity of the breeding locality and defend a feeding range
around it. This feeding strategy is adventageous because the
distance to food is short, competition from conspecifics is redu-
ced and the pair is able to become familiar with its feeding
range. As long as the aggressive defence of the combined terri-
tory and feeding range counterbalances the intraspecific so-
ciability and the population pressure, the single-breeding
system persists. Breeding in colonies and breeding in single
pairs may occur side by side because colonial breeders and
single paris have different feeding strategies. The colonial
individuals do not normally seek for food near their breeding
locality and they commonly ignore small amounts of food
available in its vicinity. In both L. argentatus and L. marinus the
presence of a local pair in its feeding range was enough to
prevent individuals from nearby colonies from taking food
there. Colony breeders forage where food is available in large
amounts and feed more or less socially without displaying
much aggressiveness.

Colonial breeding begins to develop when man-made food
sources allow the population to increase, developing most

readily in L. argentatus. In the 1920s and 1930s the population
of L. argentatus SW of Helsinki increased from parhaps 10 to .
130 pairs and the proportion of single pairs dropped from 100
% to 1 %. It wasstill below 1 % when the population had increa-
sed to 6500 pairs in 1979. In increasing populations of L. fus-
cus most new colonies are established on somewhat larger
islets already inhabited by single pairs. Thus increase of the
population reduces the number of single pairs, especially in the
outer archipelago, but on small islets in the inner parts of the
archipelago L. fuscus still occurs in single pairs, efficiently
defending their islets against conspecifics. Around 1950 in S
and SW Finland c. 50 % of the breeding islets of L. fuscus were
inhabited by single pairs, which constituted 3—6 % of the
population. In decreasing populations the number of single
pairs decreases roughly in the same proportion as the popula-
tion. In L. marinus all the pairs settle singly as long as suitable
small marine islets are available within an acceptable radius
from natural or man-made food sources. Lack of free islets and
shortage of food in the outer archipelago results in L. marinus
chiefly in dispersal into the inner archipelago, but to some
extent also in colony formation in the outer archipelago.
Single pairs constitute 70—75 % of its population and occupy
95 % of the breeding localities. On the S coast of Finland the
population has increased since 1933 from c. 50 to c. 400 pairs,
and the largest colony in Finland consits of less than 50 pairs.
The W coast of Finland still has a sparse breeding popula-
tion but its increase since the war has been about fivefold.

Intraspecific sociability causes single pairs of L. argentatus to
settle in colonies of L. fuscus and single pairs of L. marinus in
colonies of L. argentatus. Such single pairs increase the rea-
diness of ‘their conspecifics to settle in the locality and may
thus lead to colony formation. Settling in a locality occupied
by a single pair occurs mainly when the old pair or the new
pair, or both, have begun to forage far from the breeding loca-
lity. Islets utilized as roosts by juvenile L. argentatus may later
change into breeding localities, and extreme conditioning of
juveniles to man at feeding localities may contribute to
acceptance of roofs in towns as breeding localities.

The high number of small islets in the archipelago restricts
the colony size of L. argentatus to 20—250, max. c. 450 pairs,
and the nest density in the colonies is low. Increasing density
causes colonization of nearby islets. In 1965—1979 L. argen-
latus in the area 15—40 km SW of Helsinki increased from
1200 to c. 6500 pairs, but their breeding success dropped from
1.8 to 0.9 fledged young per pair, indicating shortage of food,
and cannibalism became frequent. The proportion of single
pairs has now begun to increase. These pairs prefer to settle
by or in colonies of other shore birds, where they feed on eggs
and chicks and defend feeding ranges. Predation on other
gulls, especially L. ridibundus, allows indirect utilization of
man-made food sources not directly available to L. argentatus.
The single pairs generally have very high breeding success.
Occupying most islets, especially off Helsinki, and preying on
chicks and ducklings, L. argentatus reduces the populations of
other species, including L. fuscus. The long and narrow wings
of L. fuscus prevent it from foraging in localities where flocks
of gulls hover above the food. When disturbed and robbed by
L. argentatus on the breeding islets, it tends to leave and settle
elsewhere, but in the new localities disturbance caused by man
mostly has been fatal for the offspring, or L. argentatus may in-
vade also the new localities. L. fuscus is decreasing on the S
coast, most rapidly around Helsinki, where almost no young
nowadays are fledged. In areas with enough artificial food for
large gulls it survives better, until L. argentatus increases so
much that it begins to feed in flocks in the same localities. The
simultaneous increase of the two species on the British coast is
probably explained by feeding in different habitats, and large
breeding localities with space for both gulls.

In L. marinus the mean breeding success for single pairsis 2.4
young fledged. Some of the gulls have begun to feed on garba-
ge gumps, especially in the Helsinki area, where the ratio of
L. marinus to L. argentatus is c. 1:70. Almost all L. marinus prey
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on ducklings, especially those of Somateria mollissima. SW of
Helsinki they take five times as many ducklings as L. argentatus,
and change to chicks of larids when ducklings are not avail-
able. The predation is not a serious threat to Somateria, but for
other archipelago ducks the predation can be locally diastrous.
Broods hatching in August survive better because moulting of
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the wing feathers prevents efficient catching of ducklings.
The present paper is based on field records made during 52
successive seasons, mainly on the S coast of Finland.

Acknowledgement. The language was corrected by Mrs Anna
Damstrém, M. A.
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