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OBSERVATIONS OF PALAEARCTIC MIGRANTS IN TANZANIA
(1979-1982)
by

(I. Fintha)
(Hortobagy National Park)

Introduction

In this report I publish observations made of Euroasian bird species mi-
grant to and wintering in East Africa. I spent the period 21 December, 1979 to
30 May, 1982 in Tanzania, mainly around Dar es Salaam (abbreviated as DAR
in the following) (Fig. 1).
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Fig. 1. More frequently visited areas
1. dbra A leggyakrabban jdrt megfigyelési helyek

The major reason that inspired me to extract my regular observation notes
was that there is no paper by Hungarian author since Kalman Kittenberger’s
publication 30 years ago, that reports a comprehensive survey of birdlife in any
part of Africa.

Besides the regular ringing reports published in Aquila and the scattered
data in various specialist journals that are difficult to access, Hungarian omitho-
logists know very little of the wintering conditions of the Euroasian migratory
species. The goal of this paper is to contribute to the knowledge of witering
bird species in East Africa.

The title of this paper is somewhat misleading as I have supplemented my
own observations by those of other professional or amateur ornithologists
working or resident in Tanzania, as well as with the most recent literature data.
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In the treatment of the material I have paid more attention to species of
special interest to Hungarian ornithologists, and the bulk of the material con-
sists of their relevant East African data. I also mention migrants from other
parts of Africa and Asiatic species besides the common European ones, but I
strive for no completeness when treating those species.

There are a number of species that are difficult to identify in the field.
I have been assisted in identifying these species by previous experience of their
habits and call in Hungary, and the kind assistance of K.H. Howell of the De-
partment of Zoology, University of Dar es Salaam, and the omithologist
N.E. Baker who has spent many years in various parts of Africa and accumu-
lated a study skin and sound collection, as well as many excellent books on
birds. I am grateful to both of them for the kind and expert advice that I always
found invaluable during my field trips.

Important and accurate data were collected during the course of the ring-
ing work of the two above-mentioned colleagues, in which I took part on a
number of occasions. Both of them worked as Tanzanian residents of the
Ornithological Sub-Committe of the East Africa Natural History Society and
coordinated the local faunistical studies. I am most grateful for the unselfish
assistance rendered by both ornithologists.

I have employed the following codes and abbreviations to conserve space
inthe text:

Abudance (A):

A, — common; observed on all occasions in the right kind of habitat in
the season of the year when its presence is expected.

A, — regular; observed on the majority of occasions in the right kind of
habitat.

A; — uncommon; observed at most on half the number of field trips.

A, — rare, vagrant or occasional visitor; observed on only a few occa-
sions.

Habitat (H):
H, - opensky

H, — opensea

H, — intertidal zone (sandy, muddy or rocky beach)
H, — bay, mangrove swamp, saltern

H; — freshwater lake, river, pond paddy field

H¢ — dense riparian bush

H, — acacia parkland

Hg — riparian bush with scattered trees

H, — riparian forest

H,, — cultivated field, plantations, gardens
H,, — suburban gardens, parks built-in areas.
Months of occurence (M):
— indicated by number 1—12.

For the sake of comparison and to supplement my own data, following
the codes of abudance and habitat, I include those extracted from data col-
lected by K.H. Howell during the decade previous to my observations (made in
the Dar es Salaam area, Square N© 136, where the majority of my own observa-
tions were made)

The species are listed in systematlc order (Keve, 1984). In addition, the
East African countries where the species is known to occur are also given by
one-letter codes(s) (Kenya — K, Tanzania — T, Uganda — U).
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Species list

PODICIPITIDAE

Podiceps ruficollis (Pall.), KTU

The East African subspecies, spp. capensis (Salvad.) is resident. There are
no data of the occurence of the Palearctic subspecies in East Africa.

Podiceps nigricollis Brehm, KTU
The nominate subspecies is a regular breeding species in East Africa.

Podiceps cristatus (L.), KTU

The nominate subspecies is not known to occur in East Africa, where it
is replaced by spp. infuscatus as a resident species.

PELECANIDAE

Pelecanus onocrotalus L., KTU

There is no evidence that migrant individuals from the Palaearctic reach
East Africa. The species is capable of covering considerable distances (two
young ringed in Ethiopia were recovered 23 days later at Lake Nakuru in Ke-
nya, 0°22’S, 36°05’E). Previously not known for the fauna of DAR, I observed
the species at the salterns of the Africana Beach.

H, A, M, 3

PHALACROCORACIDAE

Phalacrocorax carbo (L.), KTU

There are two rather locally distributed subspecies, ssp. /ucidus and ssp.
patricki resident in East Africa; the nominate species is not known to occur
there.

ARDEIDAE
Ardea cinerea L., KTU

The species breeds sporadically and in small numbers in coastal and
inland wetland areas in many areas including Zanzibar and Pemba. Although
Macworth-Praed and Grant (1957) state that European individuals reach as far
south as South Africa, until such time as when ringed individuals are recovered
there is no reason to believe that the local population is augmented by winter-
ing migrants. The lack of increase in numbers supports this idea.

In the tidal zone of the coast of the Indian Ocean at DAR 1-25 indi-
viduals could be counted at any given feeding place in any month of the year.
At the salterns or at the estuaries of seasonal water-courses such as the Msim-
bazi Creek 1-10, individuals could be counted on each occasion. I observed
one individual in Mikumi (Tanzania, 7°30 S, 37°10°E) on 21 October, 1980 at
the Chamgore seasonal pool.

H3—5 A2 M1—12 2
The same figures for Howell s data. It may have nested on the campus of the
University of DAR.

Ardea purpurea L., KTU
The nominate subspecies is widely distributed in East Africa where it
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breeds in smaller numbers in the right habitat. The occurrence of Palaearctic
visitors has not been documented as yet but it cannot be ruled out.

I observed this species at salterns, in seasonal reedbeds or other aquatic
vegetation and always singly.

According to Macworth-Praed and Grant (1957) the winter migrants reach
as far south as South Africa. I observed a single individual at the Chamgore
pool of Mikumu National Park on 21 October, 1980, and another one and on
the following day two at another waterhole in the same park on 7 December,
1980.

Ha s As M, /4,5,12
Howell’s data: H, . A; M,_.,,. It possibly nested on the campus of the Uni-
versity of DAR. '

Ardeola ralloides (Scop.), KTU

According to Britton (1980) and others (e.g. Benson et al. 1970) only the
subspecies ralloides occurs in East Africa. In my opinion Palaearctic migrants
mix with the local residents and in perhaps greater numbers than we suppose.
Lacking ringing data we cannot be certain of this, but one individual ringed in
the Soviet Union was recovered in eastern Zaire. I observed that the majority
of the individuals was rather interestingly coloured and differed from those
found in Europe, on other occasions I recognised some as resembling those in
the Palaearctic. In many places it is a regular species but may wander far from
its nesting site. I most often recorded this species at the edges of mangrove,
less often in the intertidal zone. Its numbers went up to several hundred from
August to November, whereas from December to August I never observed more
than 1—4 in any suitable habitat. I recorded 4 individuals at the Chamgore wa-
terhole of Mikumi National Park (7°30’S, 37°10°E) on 21 October, 1980.
According to Macworth-Praed and Grant (1957) Europeant migrants reach as
far south as South Africa.

H;_; A,s Mi_i. ¢ ! /
Howell's data: similar conclusions drawn from observations made on the cam-
pus of the University of DAR.

Bubulcus ibis (L.), KTU

Wiedely nesting and occurring in East Africa, but there are no data at all
whether individuals from Europe reach south of the Sahara. The species is
known to cover long distances as individuals ringed in South Africa have been
recovered in Tanzania and in Uganda. I observed its largest flocks (200—300 in-
dividuals) in various places, in the vicinity of water or in dry iland situations
accompanying animal herds (of cattle or buffalo and elephant).

Hy_s ,10-11 Ay M,
Howell's data: Hy 5 ;0-11 A; M;_,,. It is presumed to have nested on the
campus of the University of DAR.

Egretta (Casmerodius) alba (L.), KTU

The subspecies melanorhynchos (Wagl.) occurs in the wide open stretches
of the coastal lowlands, including Zanzibar (6°10’S, 39°20’E) and Pemba
(5°10’S, 39°48’E). During migration the species covers great distances but
there is no evidence of Palaearctic migrants as yet. I have observed the species
on the coast, at saltern, at the edges of mangrove; 1—-12 individuals on each
occassion. | recorded the species on 7—8 December, 1980 in Mikumi National
Park.

Hi_s A, My,

15



The same for Howell’s data. It is presumed to have nested onthe campus of the
University of DAR and in a coastal swamp.

Egretta garzetta (L.), KTU

In spite of the great distances this species is known to cover during migra-
tion, there is no evidence for the occurrence of Palaearctic individuals in East
Africa. Interestingly the dark colour phase is predominant in south Kenya and
in the coastal populations in Tanzania but it is very rare in mainland habitats
and even along the coast north of Mombasa it comprises ca. 5%. All colour
phases from snow white to almost black can be seen. The flocks observed in
the intertidal zone, at the edges of mangroves and at salterns usually consisted
of 1—50 individuals, in suitable places not uncommonly up to 200 birds. In
June there were always markedly fewer birds. According to Macworth-Praed
and Grant (1957) this species may migrate as far south as South Africa.

Hi_s A, My,
Howell,s data: H3_4 A3 M1—3,7-l 2

Nycticorax nycticorax (L.), KTU

There is evidence (e.g. occurrence of single individuals or flocks in atypical
habitats in December and the recovery in Mozambique of a bird ringed in Rou-
mania) that resident populations living in suitable habitats may be supple-
mented by European migrants in winter. According to Macworth-Praed and
Grant (1957) the species migrates from Europe as far south as South Africa.
I have observed this species on a number of occasions on the coast, more often
at the edges of mangrove and only rarely in seasonal swamps. There are no re-
cords for the months September and October.

Hy_s A; My p11-12
Howell’s data: Hy_s A3 M, 3,4,6,8,12
Ixobrynchus minutus (L.), KTU

The local subspecies (I.m. payesii) breeds in all three East African
countries (Kenya, Uganda, Tanzania), including Zanzibar. The Palaearctic no-
minate subspecies is a winter visitor (from October to May) in Kenya and Tan-
zania north of the Kilosa-Soga and Zanzibar line, but it probably occurs in
greater numbers and more regularly than shown by the so far known few data.
(According to Macworth-Praed and Grant (1957) it may reach South Africa.)
I observed 1-2 individuals on almost all field trips from October to May in
feeding places at the edge of mangrove at Msimbazi Creek of DAR.

H4-5 A3 Ml—S p10__ 12
Howell’s data: Hg A3 M, 5,;,

Botaurus stallaris (L.), T (KU)

The nominate subspecies stellaris migrates from Europe to the Equator,
therefore the unverified observations made between October and April in
Nairobi (1°17°S, 36°49’E) and Naivasha (0°46’S, 36°21’E) and the West Nile
(3°01°N, 30°55E) might have been of palaearctic individuals (Britton, 1980).
The increasing number of observations of ssp. capensis at Rukwa (SW Tanza-
nia) (9°00’S, 32°25’E) indicate the northernmost occurrences of that subspe-
cies. | observed one individual at DAR, at the edge of angrove at the estuary of
the Msimbazi Creek (6°48’S, 39°17’E) on 21 March, 1981 which, considering
the geographic location of the locality, might have been of either subspecies.
H, A, M, ;

The species is not included in Howell’s list, hence it had previously not been
known for the environs of DAR.
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CICIONIIDAE

Ciconia ciconia (L.), KTU

This is the true migratory and winter visitor species from the Palaearctic
which in smaller number spends the summer in East Africa. In Tanzania it is
rare in the east and it has not been recorded on the Kenyan coast. As shown
by ringing, most of the arrivals in East Africa come from Central Europe (Ger-
many, Poland, the Soviet Union up to 31° latitude, Yugoslavia, Greece). The
last time a ringed stork was recovered near DAR was in 1981, which had a Po-
lish ring. I do not know of further details but certainly the recovery has been
reported. According to Macworth-Praed and Grant (1957) this species migrates
from Europe as far south as South Africa. It has been recorded as breeding in
Algeria and South Africa (Tunduma, 9°18’S, 32946’E). I repeatedly observed
single individuals above the beach near my home in DAR. At the time of arrival
or departure flocks of 3 to 12 were seen. The latest date of observation in
spring was 14 April, 1982 when a group of 7 was seen passing northward. In
December 1980 in Mikumi National Park I observed a flock of 40 stocks, and
not far from there another one of 350 birds (accompanied by marabus and
crowned cranes) in open savanna (more precisely miombo) grassland heavily
used by buffalo and elephant.

H,; (in Mikumi grassland) F; M;_4 5,10-12

Howell’s data: H, F, M,
Cinconia nigra (L.), KTU

According to Macworth-Praed and Grant (1957) this species reaches South
Africa from Europe. One bird ringed in Germany was found in Acholi (Uganda,
2947°N, 32°18’E). It breeds in small numbers north of Zambia. I observed 4
individuals passing northwards above Msimbazi Creek (DAR) on 11 May, 1982.
H, Ay M;

This species is absent from Howell’s list, hence it had previously not been
known for the fauna of DAR.

PLATALEIDAE

Plegadis falcinellus (L.), KTU

It is widely accepted that part of the East African population is of
Palaearctic origin. This species does not have a regularly used breeding ground
in this region but in some places (e.g. Naivasha 0°46’S, 36°21’E, Nakuru
0°922’S, 36°05°E) flocks of 20—100 may regularly be seen when the water
level is high. There is increase in numbers during the northern winter. There are
probably many Palaearctic visitors among the migrants arriving in the northern
parts of the region, but since individuals of this species may wander far away in
any direction, the majority is probably made up of other intra-African migrants.
On one occasion I observed a flock of 5, on 1 December, 1980, at the salterns
on the Africana Beach near DAR (which might very well have been Palaearctic
migrants), as according to Macworth-Praed and Grant (1957) the species migra-
tes as far south as South Africa. The birds foraged in shallow mud.

Ay M, ,
Howell's data: H;_; A4 Mo, ,

Platalea leucorodia (L.), KTU

This species is at various intervals a sporadic migrant to East Africa. Whe-
reas 7 specimens have been observed in Kenya and Uganda I recorded the first
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occurrence for Tanzania on the salterns near Africana Beach, DAR, on 11 No-
vember, 1980 (Fintha, 1984). There were 4 individuals among other Ibis ibis.
Some weeks later my observations were verified by other observers (Check-list
of the Birds of Tanzania, 1982). According to Macworth-Praed and Grant
(1957) this species migrates as far south as the Equator.

H, A, My, ]

New to the fauna of Tanzania, there are no previous records.

PHOENICOPTERIDAE

Phoenicopterus ruber (L.), KTU

Birds ringed in the Palaearctic have been recovered in Ethiopia and Soma-
lia and apparently part of the coastal region of East Africa is visited by
Palaearctic migrants. Numbers increase from September to April, just as in the
Arusha National Park (3°15’S, 37°00’E). I observed 2 adults on the salterns
near Africana Beach outside DAR on 20 February, 1981.

Hi Ay M,
Howell’s data: Hy Ay M,,,:2

ANATIDAE

Casarca ferruginea (Pall.), K

There is only one undated record from Lake Turkana (3°30°N, 36°00’E).
This is mainly known as a Palaeartic visitor but recently it has been proved to
be breeding in southern Ethiopia (Bale Mts. 7°N, 40°E).

Anas querquedula L., KTU

Among the visitor duck species this is the most abundant migrant and
winter visitor in East Africa, often in flocks several hundred or even thousand
strong. South of northern Tanzania it may bee seen only in small numbers. In
the spring this species is an important migrant passing thorugh Arusha Natonal
Park (3°15°S, 37°00’E).

I observed 1 pair on the salterns of Africana Beach near DAR on 6 Decem-
ber, 1980, other pairs in February and November of 1981 and two pairs each
on 29 December, 1981 and 2 January, 1982.

According to Macworth-Praed and Grant (1957) this species may migrate
as far south as South Africa.

H, A4 M1—2,1 1-12
There are no previous records from the DAR area.

Anas crecca L., KTU

Macworth-Praed and Grant (1957) state that this species migrates from
Europe as far south as Tanzania. From October to April it is a winter visitor
of inland waters in Kenya. It is seen regularly but in small numbers in the
western part of Uganda and only sporadically in northern Tanzania.

Anas acuta L., KTU

A common winter visitor to Kenya, Uganda and north Tanzania, mainly
from November to April. Interestingly considerably fewer are observed below
the elevation of 1800 m a.s.l. than on the plateau (East African hi%hlapd
Ruwenzori and Arusha National Parks, 0°15’S, 30°00’E and 3°15°’S, 37°00’E,
respectively). I recorded the species for the first time for the DAR area on 18
December, 1980, 20 January, 1981 and 15 February, 1981, when a single pair
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was seen on all occasions. I observed 8 individuals on 7 January, 1982 at Bahari
Beach near DAR and 4 individuals on 12 January, 1982 on the salterns at Afri-
c%na Beach. There are no previous records in East Africa south of latitude
4*8S.

Hy Ay My, 52

Anas penelope L., KTU

A rare winter visitor to Kenya, northern Tanzania and south-west Uganda
from November to April. It has not been recorded for the DAR area.

Anas strepera L., KT

A rare winter visitor to the moister are as of Kenya and northern Tanzania
from December to February. The species has not been recorded for the DAR
area.

Anas clypeata L., KTU

A migratory species and winter visitor to Kenya, Uganda and northem
Tanzania from October to April. Whereas in some years there are flocks of
several ten-thousands in the central and western highlands of Kenya, this spe-
cies is only sporadically recorded on the coast of Kenya, and in the Arusha
National Park flocks of up to 50 have been recorded (3°15°S, 37°00’E). There
are only scattered records from Uganda. According to Macworth-Praed and
Grant (1957) this species migrates from Europe as far south as South Africa.
There are no records in the DAR area previous to my observations: two pairs
and a single male were seen on the salterns at Africana Beach on 17 January,
1981.

Hy A, M,

Aythya ferina (L.), KTU

At present only a very sporadic winter visitor to East Africa, this spe-
cies used to be a much more common migrant, especially in Uganda. It has
not been recorded for the DAR area.

Aythya fuligula (L.), KTU

A rare winter visitor to East Africa from Noveerr to March, but in Tan-
zania it reaches only as far south as Ngorongoro (3°10’S, 35°35’E) and Arusha
(3°15°S, 37°00’E). It has not been recorded for the DAR area.

Aythya nyroca (Giuld.), KU

An occasional winter visitor to inland lakes of Kenya and Uganda from
November to April. There are no records from Tanzania.

ACCIPITRIDAE

Pernis apivorus (L.), KTU

An uncommon but regular Palaearctic migrant and winter visitor in East
Africa from October to April. It is undoubtedly more common than shown by
observations. All known colour phases occur in East Africa. This species occurs
in bushy parkland areas, at forest edges. Records: one individual in Mikumi
National Park (7°30’S, 37°10°E) at the edge of a parkland miombo forest,
sitting on the ground; one individual near DAR on 8 December, 1980; single
individuals in Pugu Hills (6°53’S, 39°05’E) on 5,18 and 28 December, 1980,
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and another one on 5 December, 1981, all circling above woodland. According
to Macworth-Praed and Grant (1957) the species migrates from Europe as far
south as South Africa.

Hy,12 Ag My,

Howells data H, A4 M,

Milvus migrans (Bodd.);, KTU

Different subspecies appear in East Africa in various seasons, where they
also intermigle with each other. Comparison of my data with those in Brown
(1971) leads to the following pictu.re:

M.m migrans (nominate subspecies)

It breeds in Europe and North Africa (Morocco and Algeria) in May and
June. In the Palaearctic winter the whole European population migrates to Af-
rica. In November and December the nominate subspecies may be found all
over sub-Saharan Africa except the south-west. In East Africa this subspecies
mixes with those from Egypt in November and December and with the local
breeding subspecies which cannot be distinguished in the field (see below).
According to Macworth-Praed and Grant (1957) this subspecies migrates from
Europe to as far south as South Africa.

M.m. aegypticus and M.m. arabicus

Both subspecies breed from north-east Egypt along the Red Sea coast
down to the Somali peninsula in May and June. In the Palaearctic winter part
of this population remains resident, part of it migrates southwards, mainly
along the coast, to East Africa. Thus in the appropriate season the wintering
population mixes with the nominate subspecies.

M.m. parasitus (Daud.) and M.m. tenebrosus Grant et Macworth-Praed)

A regular migrant in Africa south of the Sahara where it breeds through
out in November and December. Non-breeders probably concentrate at the
southern edge of the Sahara in May and June. Adults have yellow beak,
whereas the young have black beak just as in spp. migrans. In Tanzania (and
all over East Africa) thus it is impossible to distinguish these in the field from
individuals of the other Palaearctic visiting subspecies which are also black-
billed.

The following is the situation of the various subspecies in East Africa.

All subspecies may be found to occur sympatrically in the savannas of
Equatorial Africa in some season of the year (Brown, 1970).

January-March: M.m. migrans and M.m. aegypticus especially along the
coast, M.m. parasitus everywhere.

April-June: the kites migrate northwards save for stragglers left behind,
and perhaps some of the migrants move southwards.

July-September: only the stragglers and the unmated birds are present,
especially in the dryer areas.

October-December: the migrants return in October and M.m. parasitus
breeds in this season.

Therefore in DAR any subspecies may occur during the Palaearctlc winter,
when they may be seen all over the town, in the streets, house-yards, suburbs.
Many forage on the beach, sometimes ﬁshing in the sea (I have actually seen
one catching a crab). In some parks large numbers congregate to roost. In the
former botanical garden of the city (a 6—7 ha area scattered with old trees)
e.g. in January, 1980 there were 200—300 individuals roosting, 250 on 7 Feb-
ruary and 950—1000 on the following day. I estimated the number of kites
as 450—500 on 23 February and 700—800 on 15 March. During the daytime
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40—80 foraging kites could be counted along a few hundred meter stretch of
the beach. In the middle of April 200—300 kites roosted in the park but their
number started diminishing. At the end of April I observed increasing number
of kites carrying sticks (possibly an early manifestation of nesting behaviour of
the migrants). There were very few kites in May and June save for a few yellow-
beaked individuals (M.m. parasitus and M.m. tenebrosus) in the whole area.
Numbers started to increase from July onwards. From the middle of that
month the birds are quite evident as they are noisy. Many carry material for
nest construction and the first kites start breeding in August and September.
H, ,3-5,10-11 A1 M;_,, breeding Mg_,

Howell’s data: same. He recorded the species as breeding on the campus of the
University of DAR in July.

Accipiter brevipes (Sev.), T

One individual was collected in north-west Tanzania (Busenge, 2°18’S,
32°16°E) on 1 December, 1921 which constitutes the sole East African record
of the species.

Accipiter nisus (L.), KT

Rare, but careful observation would possibly reveal greater numbers than
so far known. Known records: 5 observations between November and February
in the highlands of Kenya and Tanzania, one individual at Lake Turkana
(3°30’N, 36°00’E) and another one near Kidugallo (East Tanzania, 6°47’S,
38°12’E). The species has not been recorded for the DAR area.

Buteo rufinus (Cretzschm.), KTU

Although Macworth-Praed and Grant (1957) state that this species mig-
rates from eastern Europe to north-east Tanzania, the first verified record is
from north Kenya (Loiyengalini, 4°12°N, 34°21’E), of a bird collected on
6 November, 1958, and the southernmost record in the literature is from the
vicinity of Meru (3614°S, 36°45°E), of an individual captured on 18 November,
1967 (Britton, 1980). There are only scattered records from Uganda. I ob-
served this species on two occasion in DAR: one individual each on 1 and
16 February, 1982 above the outskirts of the town.

H, A, M,
Buteo buteo (L.), KTU

The subspecies vulpinus Gloger may widely be seen on passage and as win-
ter visitor in East Africa from the end of September till April. The wintering
population is small but numbers are larger during migration in September-No-
vember and February-March. Most of the migration passes through Uganda and
north-west Tanzania, there are only very few records from Kenya (Britton,
1980). According to Brown (1970) the species migrates as far south as South
Africa, sometimes in great numbers. There are no previous records for the DAR
area prior to my observations, when I saw one or at most two individuals on

each occasion (on electric pole at the Africana Beach, above the Pugu Hills in
1980-82). H; ;8-11 As M3s,:,

Hieraeetus pennatus (Gm.), KTU

The nominate subspecies migrates from the Palaearctic to Tanzania (Mac-
worth-Praed and Grant 1957). Britton (19802) published three records for the
country: Arusha National Park (3°15’S, 37°00’E), Tarangire National Park
(4°00’S, 36°00’E) and Amani (5°06’S, 38°38’S). There are sporadic records
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in Kenya south of the Mombasa (4°03’S, 39°40’E) arid Elgon (1°08°N,
34933’E) line and occasionally in Uganda, but north of this line both colour
phases occur as uncommon but regular winter visitors. In East Africa the spe-
cies occurs from the end of October to the beginning of April.

My own observations are as follow: near DAR (6°48’S, 39°18’E), from
where there are no previous records, above the Africana Beach on 29 Decem-
ber, 1980 and 5 January, 1982; another bird at Bahari Beach on 20 January,
1982. All the birds were of the dark colour phase.

Hﬁ(.l)A‘l Ml,ll’,

Aquila heliaca (Sav.), KT

A vagrant winter visitor from the Palaearctic, this species has been sighted
in East Africa on 10 occasions since 1962, between 7 November and 7 March.
There are no records from Uganda.

Aquila nipalensis (Hodg.), KTU

White (1965), Brown and Amadon (1968), Snow (1978) and others con-
sider it as a subspecies of Aquila rapax, whereas Brooke et al. (1972) state that
it is definitely a distinct species. It winters in Kenya, Tanzania and in smaller
number in Uganda, but it is very rare in the Victoria Basin and on the Tanza-
nian coast. The ssp. orientalis is a common migrant and winter visitor, espe-
cially around rocky mountains, from October to April. The adult birds winter
in North-east Africa and the immature birds in South-west Africa.

Aquila clanga Pall., KU

The first known record is of a specimen collected at Lake Turkana (an
immature female on 19 October, 1958, 3°30°N, 36°00’E). There are scattered
sight records from Kenya and Uganda from the middle of October to the
middle of February, always of single individuals. There are no records from
Tanzania.

Aquila pomarina Ch. L. Brehm, KTU

There is no doubt that this species migrates south of East Africa. One
specimen was collected at Iringa (8°48’S, 35°39°E) in March, 1932 and in
March, 1955 a bird ringed in Estonia was recovered at Lake Victona (0°00’,
33°900’E). Several sightings were made in 1977—78 in the environs of Arusha
(3920’S, 36945’E) and Dodoma (6°11’S, 35945’E) from October to Decem-
ber. It is a regular spring migrant in Uganda (where it also winters in consider-
able number), in Kenya it may be seen on its southward passage from October
to November. I observed the species on two ocasions, first on 7 December,
1980 in Mikumi National Park (7°30’S, 37°10’E) in open flooded miombo
woodland, and near DAR, above grassland at the Africana Beach on 17 Sep-
tember, 1980. Both sightings were of single individuals.

H, A, ,M9 A (o 23{
Howell s data: H, A; M, _;

Neophron percnopterus (L.), KTU

A resident species of open areas, rocky plateaux, also distributed in
small number over Kenya, Tanzania and the eastern part of Uganda. It covers
great distances when vagrant but there is no evidence for Palaearctic migrants
either from North Africa or from Eurasia.
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I observed several individuals of different ages in Mikumi National Park
(7°30’S, 37°10’E) on 19—21 October, 1980 and on the beach near DAR on
two occasions single adults on 15 September, 1980 and 21 January, 1982,
H, A, Ml,g,(m)_

There are no previous records for the DAR area.

Circus macrourus (Gm.), KTU

In East Africa this species may be seen occasionally from July to Sep-
tember, but often in the right habitat from the end of October to the first
days of April. A common species during migration and as a winter visitor.
I observed it on several occasions on the grassland at Africana Beach, single
males at the end of November, 1980 and January, 1981, and a male and
female on 5 April, 1981 and a male on 12 January, 1982, all observed in the
company of Swedish and British ornithologists familiar with the species.
H, 5(7) Aa Mi,4,10
Howell’s data: H, , A; M,

Circus pygargus (L.), KTU

After C. aeruginosus it is the second most common species of the three
Palaearctic migrant harriers in East Africa, either on migration or as winter vi-
sitor, from the middle of October to April. According to Macworth-Praed and
Grant (1957) it migrates as far south as South Africa. There are no previous
records from the DAR area. I made several sightings of this species above the
grassland of Africana Beach (one male in December, 1980, several males in Feb-
ruary, 1981, a male and a female on 18 March, 1981 and also 17 April, 1981;
several individuals were recorded by Swedish ornithologists over several days
during the first week of January 1982 in the Serengeti National Park, and fi-
nally I saw a male and a female hunting together above the Mwera swamp,
SW of DAR on 18 March, 1982.

H; 5 (:7) Ay M, 12
Circus aeruginosus (L.), KTU

Previous authors (e.g. Macworth-Praed and Grant (1957)) included the
resident African subspecies, C. aer. ranivorus, which is considered by Brown
and Amadon (1968) and Snow (1978) as a distinct species. Following Britton
(1980) here I treat only the nominate subspecies which is a widespread and
accordingly common winter visitor in suitable habitats between September and
May, especially between November and April, as well as it occurs on passage in
March and April. This is the commonest of the three harrier species which mig-
rates from the Palaearctic to East Africa and may be observed in large number
in the highlands of Kenya, further west in western Uganda, but only rarely seen
in the basin of Lake Victoria. According to Macworth-Praed and Grant (1957)
the subspecies aeruginosus (L.) migrates from Europe as far south as South
Africa. I observed one female among other C. pygargus on 30 December, 1980
above the grassland at Africana Beach near DAR. Other sightings at the same
place were made in February 1981, 29 December, 1981, on 12 January, 1982
and on each field trip one or two females in February and March of the same
year. There are no further records of this species from the area.

H4,s (:7) A, M1—3,12

Circaetus gallicus (Gm.), K(T)U
One specimen of the Palaearctic nominate subspecies was collected at

23



Loiyengalini (4°12’N, 34°21’E) in Kenya on 27 October, 1958. According to
the present knowledge the subspecies gallicus reaches only the northern part
of East Africa.

In Tanzania (in Mikumi National Park and around DAR) I observed ssp.
pectoralis not uncommonly and always on trees in sparsely wooded areas and
mainly near water. The behaviour of the East African subspecies is very similar
to that of the European nominate subspecies.

Hya-8,11)As Miz,10-12 pili ;
This species is not included in Howell's list, although he was aware of its pre-
sence (at least of ssp. pectoralis).

Pandion haliaetus (L.), KTU

The nominate subspecies is a common bird on migration and as a winter
visitor on the lakes, rivers and coast of East Africa, mainly between September
and March but regularly seen already in July-August, as well as in April. Some
individuals spend the summer in the region. According to Macwort-Praed and
Grant (1957) it migrates from Europe to as far south as South Africa. I obser-
ved single birds of this species at the salterns of the Africana Beach on 9 De-
cember, 1980, 7 March and 17 April, 1981.

H, A, M3,4,12
Howell’s data: Hy_, As M, 6,0-10

FALCONIDAE

Falco cherrug Gray, KT

A rare species on migration and as a winter visitor in Kenya and Tanzania.
One specimen was collected near Nairobi (1°17’S, 36°49’E) on 29 November,
1948 and the species has been sighted on several occasions in November, March
and April. The only Tanzanian record previous to my observation was at
Engare Nairobi (West Kilimanjaro, 3°03’S, 37°00°E) on 27 February, 1957.
I observed a bird on 25 February, 1981 above the bush at Africana Beach near
DAR. It was a female, as judged from its size. According to Macworth-Praed
and Grant (1957) this species reaches as far south as Tanzania from Europe.
There are no previous records for the DAR area.

H, (:7) As M,
Falco peregrinus Tunst., KTU

The local subspecies, minor, is in places a resident breeding bird, e.g. on
high buildings in DAR and Nairobi. There is evidence for the occurrence of
Palaearctic migrants as well, indicated by the different appearance and habits
of the migrant subspecies, which occur in atypical habitats. Thus besides ssp.
calidus, which was collected on 21 December, 1953 near Kidugallo (6°47’S,
38°12°E) presumably other birds of Palaearctic origin (of corresponding colo-
ration and stature) occur in larger number and more widespreadly than pre-
viously thought. Macworth-Praed and Grant (1957) say that European repre-
sentatives of this species reach South Africa on migration. On several occasions
birds of pale or almost white coloration — familiar to those with bird-watching
experience in Central Europe — were sighted. In was not uncommon to see a
bird in DAR between October and May around the masses of waders on the
beach, and on one occasion I observed one individual capturing a Corvus splen-
dens above the Africana Beach (on 28 November, 1981).

Hj-s 1 1 A; M, y10-12

r

Howell’s data: Hy_4 Ay M, ,
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Falco subbuteo L., KTU

The nominate subspecies is a widespread bird on migration and as a winter
visitor from the end of September to May in the highlands of north-west and
south-east Tanzania to Iringa (8948’S, 35°39’E), in the basin of Lake Victoria
and the highlands of Kenya, as well as sporadically everywhere in East Africa
between the end of September to May, especially from the end of October to
the beginning of April. I observed this species on one occasion, on the fields of
Africana Beach, on 14 December, 1980, and two individuals in Mikumi Natio-
nal Park (7°30°S, 37°10’E) in open miombo woodland. In the latter locality
this species is normally quite common and it regularly occurred during the time
I was there.

He Ay My,
Howell’s data: H, A, M,

Falco eleonorae Géné, KTU

A migrant and winter visitor to East Africa from the beginning of Novem-
ber to April or the beginning of May. Its arrival usually conincides with the be-
ginning of the small rainy season in December, and is in close relationship with
the swarming and abundance of winged termites. There are ne previous records
from the DAR area prior to my observation of a dark individual above the field
of the Africana Beach on 21 January, 1981.

H, (:6) A, M,

Falco vespertinus L., KTU

This species migrates through the western part of East Africa in large num-
ber. Four records are mentioned in Britton (1980): the middle of April, 1955
at Rukwa (9°00’S, 32°25°E), Moroto (2°32’N, 34°39’E) 3 males in the be-
ginning of May, 1966; Elmenteita (0°27’S, 36°15’E), 12 October, 1968:
Ng'iya (0°03’N, 34923°E), 15 October, 1972. According to Macworth-Praed
and Grant (1957) this species migrates almost all the way to South Africa. I ob-
served on one occasion two males in Mikumi National Park (7°30’S, 37°10’E)
in open miombo woodland at the edge of grassland. There are no records from
the DAR area.

Falco naumanni Fleisch., KTU

A species occurring on migration and as a winter visitor in wooded and
bushy grasslands and cultivated fields from the middle of October to the end of
April. The southbound migration is much less spectacular than the return jour-
ney in March and April. It is a common winter visitor in the highlands of wes-
tern and central Kenya, less common in the wetter parts of eastern Kenya and
northern Tanzania. It is also less abundant in south-west Uganda. Locally it
may be a common winter visitor in eastern Tanzania where it regularly occurs
on migration on the coast in the spring, occasionally reaching Zanzibar and
Pemba. It is generally a rare species in the western part of East Africa. [ ob-
served this species on several occasions on the fields of Africana Beach (one
female on 23 November, 1980; 2 females on 1 December, 1980; 4 males on 21
March, 1981; 1 female on 28 March, 1981; 2 males on 2 April, 1981, etc.).
Macworth-Praed and Grant (1957) are of the opinion that the ssp. naumanni
Fleisch. arrives from southern Europe, ssp. pekinensis Swinh. from Central
Asia. Both subspecies migrate as far south as South Africa.

He A, M3-4,1 1-12
Howell’s data: H, A, M,_,
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Falco tinnunculus L., KTU

Palaearctic individuals cannot be distinguished with certainty in the field
from the three local subspecies, although now it is generally known that from
September to the beginning of May the visitors outnumber the residents (as
shown by collection data). Of the three local subspecies ssp. rupicolus occurs
only around Songea (10°41°S, 35°39°E), ssp. archeri lives on the island of
Lamu (2°17’S, 40°55°E), whereas ssp. rufescens in the most widespread and
its distribution reaches north of the northern border of East Africa. In the
south it reaches the line between Ujiji (4°55°S, 29°41’E) and Uluguru (7°10°S,
37°40’E), so my observation were probably of individuals of the nominate
subspecies. This is also substantiated by the geographic location, date of the
records, as well as the behaviour of the birds. I made records of this species in
Mikumi National Park (7°30’S, 37°10’E) in December, 1980 and on several
occasions on the Africana Beach near DAR (December, 1980; January-Feb-
ruary, 1981; February, 1982). According to Macworth-Praed and Grant (1957)
ssp. tinnunculus L. migrates from Europe to Tanzania.

Hs_¢ Afl Ml,z,lz
Howell’s data: H, ;, A; M,,

Elanus caeruleus (Desfontaines), KTU

A resident bird of Africa, it is unlikely that individuals of Eurasian origin
might have visited East Africa. I observed this species all the year around in
DAR.

Has ,7-8 Ay My_,,
Howell’s data: Hy_s 7-5,10 Az My,

Falco amurensis Radde, KTU

According to Macworth-Praed and Grant (1957) this species migrates
from East Asia as far as Tanzania. Britton (1980) says that during migration it
probably crosses the Indian Ocean, spends the winter in the southemn part of
Africa and passes through East Africa in November-December and in March-
April. I recorded 1 male on 7 December, 1980. Although there are several
records from southern and eastern Tanzania on spring migration, this species
has not been seen in the DAR area.

Falco biarmicus Temm., KTU

Besides the rare resident subspecies (ssp. abyssinicus) which breeds in
Uganda and the northern part of Kenya, the nominate subspecies occurs in
the more southernly regions. The Palaearctic subspecies has been reliably re-
corded only from the Tsavo East National Park in Kenya (3°30°S, 39°00’E),
where between November and March they have been seen hunting among the
huge flocks of Ouelea quelea.

There are no records from Tanzania.

Falco pelegrinoides Temm., K

There i1s only a single record from East Africa: one of two females col-
lected from a large flock of migratory raptors at Loiyengalini (4°12°N,
34921°E) on 4 November, 1958. As member of the peregrinus species group
(and is probably more closely related to F. fasciinuncha Reich. et Neum.
(Britton, 1980)), it is rather easy to confuse it with its relatives in the field,
so it may in fact be commoner on migration than thought to be.
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It is interesting to note that about half of the migratory diurnal raptor
species of the Palaearctic visit and spend the winter in southern tropical Africa
or even further south (Britton, 1980).

PHASIANIDAE

Crex crex (L.), KTU

A rare Palaearctic migrant to East Africa, and it has been recorded in
many places from February to April and from October to December, but never
in January. Macworth-Praed and Grant (1957) are of the opinion that this spe-
cies reaches South Africa. I only heard its characteristic call on 2 January, 1982
in the grassland at the Africana Beach near DAR and on 6 January in the same
year in similar habitat at the nearby Bahari Beach. As mentioned above, this is
the first record of this species in January!

H, A; M,
Howell’s data: H;, A; M,

Porzana parva (Scop.), U

So far only known from Uganda,, from 4 females collected in December,
1901 at a small swamp (Butiaba, 1°49°N, 31°19°E).

Porzana pusilla (Pall.), KTU

According to Britton (1980), besides the rare resident breeding subspecies
(intermedia (Herm.)), which migrates to Equatorial Western Africa, the Palae-
arctic nominate subspecies occurs in large numbers. This is substantisted by
many records.

Porzana porzana (L.), KTU

According to Macworth-Praed and Grant (1957) it migrates as far south
as South Africa. It is a rarely seen winter visitor and migratory species from the
end of November to the middle of May. Similarly to its congeners, it has not
been recorded in the DAR area.

Gallinula chloropus (L.), KTU

According to Macworth-Praed-and Grant (1957) the nominate subspecies
migrates only to North Africa from further north. South of the Sahara only
the resident subspecies, ssp. meridionalis (Brehm) occurs as a widely distri-
buted species which can cover great distances during its movements.

HAEMATOPODIDAE

Haematopus ostralegus L., KTU

A Palaearctic migratory species that may be observed almost every year
on the coast of Kenya and Tanzania as far south as DAR. Britton (1980) is of
the opinion that the majority of the migrants are of the eastern subspecies, ssp.
longipes). Most of the records have been made between July and September
but there are sightings from almost throughout the year. Macworth-Praed and
Grant (1957) consider it to migrate as far south as South Africa.

I observed this species in the intertidal zone, in greatest number around
the Selander Bridge in DAR, on other occasions along the Ocean Road, Oyster
Bay, etc.). Often I recorded only juveniles- e.g. in July and August, 1980,
6—12 individuals daily at low fide around Selander Bridge; on other occasions
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adults — e.g. from November, 1981 to the end of January, 1982, and occasio-
nally 1—12 individuals in May-

H; A M1,s,7-_8 11-12
Howell’s data: H'3 Ay M5 o

!
CHARADRIIDAE

Pluvialis squatorola (L.), KTU

A common winter visitor and migratory species from the Palaearctic,
especially between September and the beginning of May. In Kenya and Tanza-
nia it occurs in coastal habitats whereas in Uganda naturally on lake shores.
Many first-year birds spend the summer in East Africa. I often counted up to
80 individuals on each occasion. I have also seen these birds around saltems.
According to Macworth-Praed and Grant (1957) this species migrates from
north-east Europe and the north-western part of the Soviet Union as far south
as South Africa.

Hi s A, My_,»
Howell’s data: same.

Charadrius hiaticula L., KTU

The Palaearctic subspecies, fundrae, is a common winter visitor and migra-
tory bird on passage in suitable habitat from the middle of September to the
beginning of May. Some individuals spend the summer in the region. It is espe-
cially common on the coast, where it typically feeds on the open beach. On the
coast it may locally be abundant, occasionally up to 80—100 individuals may
be seen together, but I recorded 1-—-20 birds on all fields trips in the right
season. It migrates from Europe as far south as South Africa (Macworth-Praed
and Grant (1957)).

Hys Ay My,
Howell’s data: same.

Charadrius dubius Scop., KTU

The ssp. curonicus Gm. is a regular winter visitor from the beginning of
October to April in Uganda, Kenya and north-east Tanzania, but it is a rare
vagrant in Uganda and in the inner regions of Tanzania to Lake Victoria (0°00’,
33900’E) and to Kidugallo (6947’S, 38°12°E) in the south. It is a regular
winter visitor in small number on the coast down to DAR, and in seasonal
pools, the dry salty mud of mangrove edges, around salt pans, etc. One bird
ringed at Nakuru (0°22’S, 36°05’E) in Kenya was recovered at the Black Sea
(43°N, 41°9E). I observed 2 individuals on 11 November, 1980 on the salterns
at the Africana Beach, and 3 in the same place on 12 January, 1982. Other
observations were made at the edge of mangrove in the Msimbazi Bay in DAR
on 16 February, 1982 (2 ind.) and 10 in the same place on 18 March, 1982.
According to Macworth-Praed and Grant (1957) the subspecies curonicus
migrates as far south as East and Central Africa.

Hi_4 Ag M, pabpiali
Howell’s data: Hy Az My_z 5 112

Charadrius alexandrinus L., KT

So far known from a few records from Kenya (one at Lake Nakuru
— 0922’S, 36°05’E in October and a few from Lake Magadi — 1°52’S, 36°17’E
in December and March), which are indicative of the occurence of this species
in small number every year. I recorded the first occurence of this species for
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Tanzania near the Selander Bridge in the Msimbazi Bay in DAR on 19 August,
1980, when I sighted one bird among many other species on muddy, sandy wet
flat area. In the same month I also observed single individuals on several occa-
sions in nearby places and two at the edge of the salterns at the Africana Beach
on 29 December, 1981. According to Macworth-Praed and Grant (1957) this
species migrates from south-east Europe as far south as Namibia and Tanzania.
As mentioned above, this is the first record for Tanzania or for the DAR area.
H3-4 A4 MB 12 g g : 4

Other species of Palaearctid waders regularly migrating to East Africa are as
follows:

Charadrius asiaticus Pallas, KTU

A widespread and in places common migrant and winter visitor in short-
grass areas. It is rare in the coastal lowland. I observed 4 individuals near the
salterns at the Africana Beach at DAR on 17 November, 1980, 3 on 6 Decem-
ber, 1980 and again 3 on 13 January, 1981.

Hy A, M1,1 1,12
Howell’s data: Hy ; Ay Mg_,

Charadrius leschenaultii Lesson, KTU

A common Palaearctic migrant and winter visitor in Kenya and Tanzania
in coastal habitats, mainly from August to April. Many first-year birds spend
the summer in the region. It is rare in the mainland although it has been re-
corded in all months of the year except July on the shores of larger lakes.

I observed 1-20 individuals in suitable habitats in the coastal zone at
DAR.

Hys Ay My,
Howell’s data: the same.

Charadrius mongolus Pallas, KTU

The Palaearctic subspecies, atrifrons is a common winter visitor and migra-
tory species in Kenya and Tanzania in coastal habitats, mainly from the end of
August to the beginning of May. Many first-year birds spen the summer in the
region. It is also a regular visitor on the lakes of Uganda, but it is less common
in such habitats as the former species. I regularly observed 3—5 specimens on
the beach in DAR at low tide.

Hy_s A, M_,,
Howell’s data: same.

Pluvialis dominica (Muller), KT

Britton (1957) mentions 17 records of the subspecies fulva Gm., part of
which originate from the coast, some from sisal plantations and one from a golf
course, made between 24 September and 21 April. The above-mentioned
author considers these birds to have migrated to East Africa from Siberia and
Alaska. I observed this species on the salterns at the Africana Beach (4 on 16
January, 1981; 2 each on 2 and 6 January, 1982 and 2 on 12 January, 1982),
3 near DAR in the Msimbazi Bay on 9 March, 1982, 6 on 18 March and 2 on
24 April, 1982.

Hy_4 A, M1—4,:2,
Howell’s data: H, A, M,
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SCOLOPACIDAE

Numenius phaeopus (L.), KTU

A common winter visitor and bird on passage in suitable habitats (espe-
cially coastal sites) from August to April. It occurs mainly in open beaches on
large sand surfaces at low tide. The species also spends the summer in the
region in small number. According to Macworth-Praed and Grant (1957) it
migrates as far south as South Africa. I recorded numbers several hundred
strong in one place on several occasions: numbers were noticably lower in Ap-
ril, May and June than during other months of its presence.

Hy_s Ay, M|_,,
Howell’s data: Hy_, A; M,_,,

Numenius arquata (L.), KTU

A winter visitor from August to April on the sandy beaches of the inter-
tidal zone and on the shores of mainland lakes, but in much smaller numbers
than the previous species. Sometimes this species spends the summer in the
region. I never observed more than 4 individuals together at a time, mainly
single individuals. According to Macworth-Praed and Grant (1957) the sub-
species argauta (L.) migrates from Europe to South Africa, the subspecies
orientalis Brehm. from Siberia to South Africa.

Hs_4 Ay My,
Howell’s data: Hy_, A; M,_,,

Limosa limosa (L.), KTU

An uncommon winter visitor in Kenya and north Tanzania in grasslands,
from the middle of August to April. Britton (1980) mentions only 2 records
from the coast (one from near DAR). According to Macworth-Praed and
Grant (1957) it migrates as far south as South Africa. I observed single indi-
viduals on several occasions from January to April, 1980 on the beaches of
DAR. I recorded single individuals in the same place on 11 October, 1980
and 20 November, 1981, and 12 in a flock on 20 April, 1982!

H; A, M1—4,10_—12 i
Howell’s data: Hy ¢ A9 M, 4_;,

Limosa lapponica (L.), KT

It is rare on the coast of East Africa and has not been recorded in Ugan-
da. A winter visitor from August to April, it probably migrates further south
from September to October. This species mainly occurs singly, rarel\t/) in larger
number than 2, in the coastal belt from Mida Creek (3°22°S, 39°58’E) to
DAR. I observed this species on a number of occasions on the beach in DAR
and on the nearby salterns, every month from September to May. According
to Macworth-Praed and Grant (1957) it migrates as far south as South Africa.
Hi_4 A; M1-5,9-_1 2
Howel],s data: H3_.4 A3 M1_2 16 ,9-12

Tringa erythropus (Pall.), KTU

A regular winter visitor at the edges of swamps and on lake shores in
Kenya, Uganda and northern Tanzania, from September to May. More recently
smaller flocks (up to 12 individuals) occur as vagrants as far south as the lati-
tude of DAR. According to Macworth-Praed and Grant (1957) it migrates as
far south as South Africa. I recorded this species on 2 occasions on the coast:
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2 individuals on 7 October, 1980 in DAR (Ocean Road) and one on 12 April,
1981 on the sandy flats of Msimbazi Bay in DAR.

Hy_4 A, M4,|o_

Howell’s data: Hy s Ay M; o

Tringa totanus (L.), KTU

A rare winter visitor in East Africa in swamps and on shores from the end
of July to the beginning of May, as far south as the line between Tabora
(5°01°S, 32°48°E) and DAR. It is not known but may be assumed that both
Palaearctic subspecies occur (ssp. eurhinus and ssp. totanus), which, according
to Macworth-Praed and Grant (1957) migrate from Asia Minor to Tanzania
and from Europe to Namibia and eastern Equatorial Africa, respectively. I ob-
served this species on 2 occasions on the salterns at the Africana Beach near
DAR, first 3 on 5 April, 1981 and probably the same birds on the following
day (this species is never seen in large number).

H, A, M,
Howell’s data: H, A; M, ,

Tringa stagnatilis (Bechst.), KTU

A common bird on migration and as a winter visitor in habitats ranging
from swamps to coast between September and April. Many juveniles spend the
summer in the region. One of the birds ringed at Lake Nakuru (0°22’S,
36°05’E) was recovered in the Soviet Union (56°N, 67°E), another one in
Transvaal, South Africa. One bird ringed at Lake Magadi (1°952°S, 36°17’E)
was subsequently found at Lake Manyara in Tanzania (3°35’S, 35°50’E).
I observed on each occasion 2 to maximum 10 individuals at the estuary of
Msimbazi Creek in DAR and on the beach. According to Macworth-Praed
and Grant (1957) this species migrates from south-east Europe to as far south
as South Africa.

Hys Ay M_;,
Howell’s data: same.

Tringa nebularia (Gunn.), KTU

A common species on migration and as a winter visitor from August to
the beginning of May. The greatest number may be seen on the coast where
many of the juveniles spend the summer. It migrates southwards to South
Africa (Macworth-Praed and Grant, 1957). 1 observed 2 and later 3 indivi-
duals at the Chamgore seasonal pool in the Mikumi National Park (7°30’S,
37°10°E) on 21 October, 1980 and every months during its presence on the
beaches and on semi-static waters and salterns near DAR. | recorded at least
1—-30 birds on each occasion but not uncommonly 80-—-90 individuals.

Hs s Ay Mi_,,
Howell’s data: same.

Tringa ochropus L., KTU

A widespread migrant and winter visitor in East Africa from the end of
July to April. I observed it along channels and other similar water courses as
well as on salterns. I never recorded more than 4 individuals at a time, mainly -
single individuals. According to Macworth-Praed and Grant (1957) it migrates
from Europe to as far south as South Africa.

Hy s A, M1—4,1 0-12
Howell’s data: Hy_s A3 Ms_s,10-12
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Tringa glareola L., KTU

A common Palaearctic migrant and winter visitor on most wet grasslands
and in some coastal habitats such as the salterns and beaches, from the end of
July to the end of April. It spends the summer in the region in small number.
Four birds ringed in Kenya were recovered in the Soviet Union. According to
Macworth-Praed and Grant (1957) this species migrates from Europe to South
Africa.

Hos Ay My,
Howell’s data: same.

Tringa hypoleucos L., KTU

A common migrant and winter visitor species which appears in large num-
ber in suitable habitats of East Africa especially from the end of July to the be-
ginning of September. I mostly recorded this species on beaches and along
channels and other natural water courses between July and April. It spends the
summer in the region in some localities. One bird ringed at Lake Nakuru
(0°22’S, 36°05’E) was recovered in the Soviet Union (57°N, 54°E). I observed
1—-2, occasionally 25—30 individuals in suitable habitats. Nacworth-Praed and
Grant (1957) say that this species migrates as far south as South Africa. I also
recorded the species in Mikumi National Park (7°30’S, 37°10°E) on 19—21 No-
vember, 1980 at seasonal pools, 2—3 individuals on each occasion.

Hy ¢ Ay My_y»
Howell’s data: Hy_5 ; Ay M;_;,

Tringa cinerea (Giild.), KTU

A rather common species on migration and as a winter visitor in all sui-
table habitats on the coast of East Africa ranging from coral reefs to sandy
beaches, from the edges of mangrove to salterns, in the season August to the
beginning of May. The first-year juveniles spend the summer in the region.
I never observed this species in large number, mostly 1—3 birds on each occa-
sion. I observed an albino individual in the Msimbazi Bay of DAR on 6 Octo-
ber, 1980. According to Macworth-Praed and Grant (1957) this species migra-
tes from south-east Europe mainly to Equatorial Africa and to a lesser extent
to the southern part of the continent.

Hy s Ay My,
Howell’s data: same.

Arenaria interpres (L.), KTU

A common bird species on migration and and as a winter visitor from the
end of September to the end of April. Many spend the summer in the region,
when they assume fully coloured plumage. They usually visit the coral reefs
at low tide but I have also encountered them at the salterns, especially at tide,
when their flocks of 3—4 to 40—-45 were pushed out of the sea. There are
always fewer from May to August. Macworth-Praed and Grant (1957) say that
this species migrates from Europe and the north-western part of the Soviet
Union as far south as South Africa.

Hy g Ay My,
Howell’s data: same.

Gallinago media (Lath.), KTU

This species has been decreasing everywhere its range in recent years and
the number of migrants to East Africa has also decreased. There are many areas
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where it is only known from previous records. According to Macworth-Praed
and Grant (1957) it migrates as far south as South Africa. It occurs on passage
in East Africa from September to the middle of December and from the end of
April to May, sometimes the middle of June. I never observed this species in
DAR.

Howell’s data: H;, A; M,

Gallinago gallinago (L.), KTU

A common winter visitor in East Africa as far south as the Equator in
permanent swamps, grasslands and overgrown lake shores from the end of Sep-
tember to April. Although this species has been recorded in Malawi and Zam-
bia, there are no data in Tanzania south or east of Morogoro (6°49°S, 37°40E).

Lymnocryptes minimus (Briinn.), KTU

An uncommon migrant occurring between October and March in similar
habitats to the previous species. In Tanzania previously it had only been known
from Mwanza (2°31’S, 34°54°E) and Tabora (5°01°S, 32948’E) and it is ab-
sent from Howell’s list as well. According to Macworth-Praed and Grant (1957)
this species migrates as far south as Central Africa.

I observed several small flocks of 3—6 individuals in several places on the
beach in DAR on 24 February, 1980, altogether 9 individuals on 5 September,
1981 at the salterns and 8 birds on the beach in DAR on 2 January, 1982.
Hi_44 Ay M1—2,9

Calidris alba (Pall.), KTU

This species migrates as far as South Africa (Macworth-Praed and Grant
(1957)). It is-a common autumn migratory species and winter visitor on the
coast of Kenya and Tanzania from the end of September to April, but very
little is known of its spring migration. Many first-year birds spend the summer
on the coast . In Uganda it occasionally winters on lake shores in the western
part of the country. I recorded flocks of 100—150 in the coastal habitats of
DAR but I hardly saw any or the species was completely absent from May to
August.

Hy_s Ay M_;,
Howell’s data: the same.

Calidris canutus (L.), KT

This species has been recorded on three occasions in Kenya (Kiunga —
1945’S, 41°29°E, 16—17 September, 1961; Mombasa — 4°03’S, 39°40’E,
2 April, 1973; Sabaki — 3°09'S, 40°08’E — all single individuals on the coast),
three birds at DAR in Tanzania on 17 November, 1970, one in nuptial plumage
at Mombasa on 2 April, 1973 and finally again near Sabaki on 21 September,
1977 (Britton, 1980). I observed two individuals of this species in the inter-
tidal zone of the Oyster Bay on 21 October, 1981.

H3 A4 MIO
Howell’s data: H, A; M, ,

Calidris minuta (Leisl.), KTU

A common winter visitor in East Africa from August to May. It is rather
a bird of river estuaries salterns than of the open shore. Sometimes it congre-
gates in the ten thousands at Lake Turkana (3°30°N, 36°00’E); some of which
remain for the summer. One bird ringed in Kenya was recovered in the Soviet
Union (48°N, 62°E). According to Macworth-Praed and Grant (1957) those in
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northern Europe migrate to West Africa whereas the populations in north-
western Soviet Union migrate to South Africa. I observed 25—30 birds on each
occasion, sometimes 150—-200 on the beaches at DAR at low tide. I also recor-
ded this species in Mikumi National Park on 7—8 December, 1980 when 2 and
a single bird were seen at the edge of the hippo pool.

Hs_s Ay M_,,

Howell’s data: the same.

Calidris temmincki (Leisl.), KTU

A regular winter visitor to b ast Africa from the end of August to the be-
ginning of May, but always in small number. It is a typical visitor in freshwater
habitats. It has only been recorded on two occasions in Tanzania near Bukoba
(1°20°S, 31°49°E): it appears in all suitable swampy habitats in Kenya and
Uganda. e

Calidris alpina (L.), KTU

A rare bird on migration, so far only three mainland records are known:
one specimen on Lake Nakuru (0°22°S, 36°05°E) on 24 October, 1953; many
birds including some in fully coloured plumage at Lake Turkana (3°30°N,
36°00°E) on 28 March, 1970 and a fully coloured individual in April, 1971 in
the Ruwenzori National Park (0°15°S, 30°00’E). According to Macworth-Praed
and Grant (1957) it migrates from northern Europe and north-western Soviet
Union as far south as Tanzania.

I recorded the first Tanzanian occurrence of this species on 15 April,
1981, of three fully coloured individuals on the sand of the Msimbazi Bay in
DAR at low tide.

H5 By M,

Calidris ferruginea (Pontopp.), KTU

A common winter migrant and visitor on passage on the coast and in
swampy habitats from August to the middle of May. Many first-year birds
spend the summer in the region. Of two birds ringed in Kenya one was reco-
vered in Irag and the other one in Iran. According to Macworth-Praed and
Grant (1957) it migrates from north-western Soviet Union as far south as South
Africa. This is the shorebird species which I encountered in the greatest num-
ber. There were fewer in May and June on each occasion and at each site
15—20 individuals, but usually 200—-300 birds and sometimes, as regularly in
March thousands congregated on a few hectares of sandy beach.

Hi s Ay My_,,
Howell’s data: the same.

Limicola falcinellus (Pontopp.), KTU

There are few known data from East Africa, teh southernmost occurrence
in Tanzania is from Tabora (5°01°’S, 32948°E) and there is another one from
near DAR.

Howell’s data: Hy, A; Mg

Philomachus pugnax (L.), KTU

A common winter visitor on muddy lake shores from late August to the
beginning of May. It is rare on the coast. Some first-year juveniles spend the
summer in the region. Fourteen birds ringed in Kenya were recovered in the
Soviet Union (57°N—72°N, 73°E—154°E) and another one in India (29°N—
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78°E). According to Macworth-Praed and Grant (1957) this species migrates
from Europe and especially from its south-eastern part, as far south as South
Africa.

I observed this species in Mikumi National Park (7°30’S, 37°10’E) on 21
October, 1980, 6 individuals at the edge of a seasonal waterhole; flocks of 15
and 7 on 28 January and 17 December, 1981, respectively, on the salterns at
the Africana Beach at DAR. There are no previous records for the DAR area.
H, A; M, 712 ]

Other species of Scolopacidae from the Palaearctic are as follows:

Calidris melanotos (Vieillot), K

One adult male was collected on 11 May, 1952 at Lake Naivasha (0°46’S,
36°21°E). This is the only authentic East African record of this Nearctid and
eastern Palaearctic species.

Calidris subminuta (Middendorf), K

A rare vagrant winter visitor in East Africa from the eastern Palaearctic.
It has been recorded on 3 occasions in Kenya. One bird was collected at Lake
Naivasha (0°46°S, 36°21’E) on 27 April, 1969, one was ringed at the same
locality on 2 February 1974, and another one was ringed at Lake Nakuru
(0°922°S, 36°05°E) on 9 May, 1970.

Limnodromus semipalmatus (Blyth), K

There is .only a single record from the whole Aethiopian fauna region.
One specimen was observed on 20—-21 November, 1966 at Lake Nakuru.

RECURVIROSTRIDAE

Himantopus himantopus (L.), KTU

Part of the population is locally resident in many places, also around
DAR. It prefers the coast, estuaries and salterns. Numbers increase mainly
from October to April when there may be flocks of several hundred and when
they appear in localities where they do not or only very rarely breed, which is
indicative of Palaearctic birds. According to Macworth-Praed and Grant (1957)
this species migrates from Europe as far south as South Africa.

I usually recorded flocks of 5—25, sometimes 25—40 around DAR (at
the Msimbazi river, at the salterns on the Africana Beach), but often flocks of
100—250 in February. At the end of that months numbers decrease sharply,
almost all the birds leave. Very few may be seen between March and Septem-
ber. In January 1981 and December 1980 I observed mixed flocks of juveniles
and adults, in all probability the species bred on the salterns. I counted flocks
of 8 and 14 individuals on 7 and 8 December, 1980 in Mikumi National Park
(7°30’S, 37°10°E) on a lake shore.

His A; My,

Howell’s data: the same. It has been recorded as breeding in June to August on
the campus of the University of DAR.
Recurvirostra avocetta L., KTU

Widespread but locally occurring in small numbers. Only 3 individuals
have been recorded in Uganda (Kabalega Falls National Park, 2°15'N, 31°50E,
July 1962). The locally and occasionally appearing flocks of several hundred
are probably mainly birds of Palaearctic origin. According to Britton (1980) it
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breeds in southern Kenya and northern Tanzania. I observed instinctive nesting
behaviour on several occasions on the salterns of the Africana Beach in Decem-
ber, 1981 and January, 1982. 1 counted 16, sometimés up to 17 individuals
at this locality throughout the year. According to Macworth-Praed and Grant .
(1957) it migrates from Europe as far south as South Africa. There are no pre-
vious records from the DAR area.

Hs Aa Mi_a ;12
PHALAROPIDAE

Phalaropus fulicarius (L.), K

This species has only been recorded in Kenya in East Africa (4 data in
February, March and April).

Phalaropus lobatus (L.), KTU

The few East African records include some in Kenya, Uganda (Ruwenzori
National Park, 0°15’S, 30°00°E) and two in Tanzania (Tabora — 5°01’S,
32°38’E and Lake Masek — 3°05°S, 35°05°E). It occurs on migration between
September and April.

BURHINIDAE

Burhinus oedicnemus (L.), KTU

An uncommon but regular winter visitor over most of East Africa,
although the only Tanzanian record so far known is from Serengeti National
Park (2°30°S, 35°00°E) on 21 January, 1971. It occurs from October to
March.

GLAREOLIDAE

Glareola pratincola (L.), KTU

The Palaeartic subspecies does not occur in East Africa where it is rep-
laced by the widespread a&il locally common ssp. fuelleborni Neum. I observed
37 individuals beaides 3 “~" MOrdmanni on 8 December, 1980 in Mikumi Na-
tional Park (7°30’S, 37°10'E). I recorded 7 birds on the salterns at the AfTri-
cana Beach near DAR on 18 January, 1982.

Glareola nordmanni Fischer, KTU

This species occurs on migration in Kenya and western Uganda in March
and April and in October. I observed 3 birds among 37 Gl. pratincola in the
Mikumi National Park of Tanzania on 8 December, 1980. According to Mac-
worth-Praed and Grant (1957) it migrates from southern Europe as far south as
South Africa.

STERCORARIIDAE

Stercorarius pomarinus (Temminck), K

Only four records are known from Kenya (Mombasa — 4°03’S, 39°40’E,
7 December, 1973: 1 adult of the light colour variation; another one in the
same locality on 9 January, 1974, 1 juvenile; 1 light-coloured adult in Febru-
ary-March, 1976 at Sabaki — 3°909’S, 40°08’E; and 1 light-coloured individual
on 31 December, 1977 and 1 January, 1978 at Lake Turkana (3°930'N,
36°00°E).
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Stercorarius parasiticus (L.), K

The only authentic records in East Africa are of a light-coloured indivi-
dual at Malindi in Kenya (3°13’S, 40°07°E) on 9 April, 1966 and 2 juveniles
from September, 1973 and October, 1974 at Lake Turkana, and finally a
dark-coloured bird that wasn ot identified with certainty on the shore of Lake
Shimoni (4°39°S, 39°23E).

Stercorarius longicaudus (Viellot), KT

The only previous record in East Africa is a photograph of an adult bird
taken at Lake Turkana in Kenya (3°30'N, 36°00°E) on 2526 August, 1961,
I observed 5 adults on 24 September, 1981 above the Kunduchi Beach near
DAR as they followed the coastline at low height above the ground.

H, {i2) As M,

Larus argentatus Pont., KTU

According to Britton (1980) it is a regular winter visitor and passes on
migration in suitable coastal habitats all over East Africa from November to
the end of March or the beginning of April. Around DAR only flocks of up to
10 had been seen. Besides the dark, yellow-legged Siberian ssp. heuglini the
occurrence of the paler specimens with variably coloured legged is indicative
of the winter presence of the subspecies taimyrensis. Single birds or at most
up to 15 were observed every month tfrom October to April among the gulls
of the coast around DAR. The juvenile to adult ratio was around 4:1, 2:3,
7:4, 12:3, etc. Sometimes these gulls were surprisingly tame, not bothered in
the least by the presence of man.

Hy_4 A M|-4,10_—12
Howell’s data: H,_, Ay My_; ,,

Larus fuscus L., KTU

This species used to be a regular winter visitor in East Africa for many
decades before other Palacarctic gulls species began to increase in number. It
is mainly seen between October and April, and it remains forthe summer in
small number. According to Britton (1980) 9 individuals ringed in Sweden and
Finland were sighted in the western part of East Africa, mainly around Lake
Victoria, and another bird wearing a Finish ring was found sick near DAR.
I observed few birds on the beaches ot DAR in June and July, but there were
flocks of a few individuals to 40—-60 in variable number in all suitable coastal
habitats from August to May.

Hy; A; M, ,8-12 )
There is no entry for this species in Howell s list.

Larus melanocephalus Temm., K

The only record south of Morocco is from Kenya, where it has been.ob-
served twice {E,it Lake 'I:urkana on 12—15 April, 1975, 1 juvenile and 1 adult
at Lamu, 2°17’S, 40°55°E, 17 August, 1978) (Britton, 1980).

Larus ridibundus L., KTU

Only 7 records in East Africa had been known till to December 1971. In
the winter of 197172 this species appeared in East Africa in unprecedented
number and has been common since then. Most of the winter visitors are ju-
veniles (from December to April). Adults in partial or fully developed nuptial
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plumage may be seen in any month of the year, especially from March to May
(Britton, 1980). I always recorded single individuals of this species.

H,-; Ag Ml—3,ll,
Howell’s data: H,_3 Ay M 3 -1

Larus minutus Pall., K

This species has been recorded only in Kenya south of the Red Sea (Lake
Turkana, a flock of ca. 60 adults and juveiles on 7 January, 1979).

Other Palacarctic gull species not occurring in Hungary are as follows:
Larus genel Breme, K

There are no verified records in Tanzania and Uganda. In Kenya this spe-
cies has been recorded on 5 occasions in December and January of 19761978,
at Lake Turkana and at Loiyengalini.
Larus ichtyaetus Pallas, KU

This species has been recorded only in Kenya and Uganda (first in 1966,

than in 1974, 1975 and 1976, 13 subadult birds in the months of January,
February, April, September and December).
Chlidonias hybridus (Pall.), KTU

The subspecies delilandii is a breeding species at Lake Naivasha (0°46'S,
36°21'E) in Kenya and in Tanzania as far south as Dodoma (6°11°S, 359°45’E).
Some individuals of the Palacarctic nominate race probably reach the Kenyan
coast and lakes in Uganda, though there are no aunthenticated records as yet.
The local resident subspecies covers great distances (Britton, 1980). According
to Macworth-Praed and Grant (1957) the subspecies hybrida (Pall.) migrates
from Europe to the Ivory Coast and the subspecies sclateri Mathews et Iredale
as far south as north-west and south-southwest Tanzania. I do not know which
subspecies 1 observed (a few dozen individuals fishing from gilltrap poles in
Msasani Bay in DAR on 1011 October, 1980, 3 birds on the salterns at the
Africana Beach on 14 November, 1981 and a single individual in Mikumi Na-
tional Park on 8 December, 1980).
Hi g Aqg Moy, (12)
Howell’s data: H; A; Mg_o

Chlidonias leucopterus (Temm.), KTU

A widespread species during migration and as a winter visitor in suitable
wetlands of East Africa, where in some places thousands and several ten
thousand may congregate. Many spend the summer in the region, mainly in
non-breeding plumage. It is rarely scen on the coast. According to Britton
(1980) and Macworth-Praed and Grant (1957) it migrates from Europe as far
south as South Africa. 1 observed S individuals on the Africana Beach at DAR,
flying northwards on 5 April, 1981.
Hy, Ay M,
Howell’s data: Haes Aq M;_g 1,

Chlidonias niger (L.), K

According to Macworth-Praed and Grant (1957) it migrates from Europe
to Central Africa. One specimen was collected at Kisumu, 0°06'S, 34945°E,
and is now preserved in the British Museum (Nat. Hist.) and one was observed
at Lake Nakuru (0922S, 36°05'F) on 23 September, 1953.
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Gelochelidon nilotica (Gm.), KTU

A rather common winter visitor on mainland lakes in Kenya, Uganda and
northern Tanzania. It is rather rare on the coast south of Mida C'reck although
regularly occurs around DAR from December to April (Britton, 1980). This
species may usually be seen from August to April on the mainland and small
numbers remain for the summer. According to Macworth-Praed and Grant
(1957) it migrates from Europe to Central Africa. |1 observed this species on
the beaches of DAR from December to February and 1 -8 or 1 - 14 individuals
throughout the year on the salterns at the Africana Beach,

Hys Ay Moy,
Howell’s data: Hy_4 A3 M| 4,6,10-12

Hydroprogne caspia (Pall.), KTU

Besides the migrating, supposedly Palaearctic majority, occasionally it
breeds in some localities (Lake Turkana, thc Eritrean coast). According to
Macworth-Pracd and Grant (1957) the migrants leave the Caspian region for
South Africa (ssp. caspia (Pall.)). I only observed single birds occasionally on
the beach in DAR, on 27 December, 1979, 11 November, 1980, 7 February,
1981 and 1 March, 1981.

Hy Ag Mz,3,11,t2

Howell’s data: Hy Ag My, 4,12
Sterna hirundo L., KT

Often confused with S. daugalli through superficial observation, although
it is a regular winter visitor in the coastal habitats. Few records are known from
inland: one bird ringed in eastern Austria was found at Tanga. Several East Afri-
can specimens provide evidence for the occurrence of the subspecies tibetana,
as. far south as Malawi and the Natal coast (Britton, 1980).

I recorded this species around DAR from October to May, mostly in Octo-
ber to December. According to Macworth-Praed and Grant (1957) it migrates
from Europe as far south as south Africa.

H,_4 Ag M,_s ,10-12
Howell's data: H,_3 A3 M3, 0-12
Sterna albifrons Pall., KT

This species has not been, recorded in Uganda. The East African represen-
tatives of the species probably all belong to the resident breeding subspecies,
saundersi, which is considered by some as a distinct species (Britton, 1980).
Macworth-Praed and Grant (1957) are of the opinion that the subspecies
albifrons Pall. arrives in East Africa from Europe and the Caspian Sea region
and moves on as far south as South Africa, and the subspecies saundersi Hume
migrates to East Africa from India. Britton (1980) thinks that no Palaearctic
migrants arrive in East Africa and according to him this species occurs all year
around on the coast at DAR. I myself did not observe any in June and only in
small numbers in May and August (12 birds on each occasion), but often on
the coast between September and April, sometimes in great numbers (500600
individuals on each occasion).

H,-, A, Ml—s,7-| 2
Howell’s data: H,_;, A; M, dia

Sterna sandvicensis Lath., KT

A rare visitor on the coast the first East African occurrence was recorded
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near DAR on 10 June, 1972. Britton (1980) listed the following data: 4 indivi-
duals in Kenya recorded between 12 August and 24 April, and 2 birds seen near
DAR on 9 November, 1978.

I observed 5 individuals of this species on a single occasion above the
estuary of the Msimbazi Creek on 13 January, 1981.
H,; A, M,
Howell’s data: Hy; A, Mg,

COLUMBIDAE

Streptopelia turtur (L.), K

So far only recorded on one occasion in East Africa, at Barsaloi in
northern Kenya (1°20°N, 36°52’E) on 16—19 October, 1976, which, as judged
from the colouration of its plumage, might have belonged to the Palaearctic
subspecies, arenicola.

CUCLIDAE

Clamator glandarius (L.), KTU

This species breeding in the southern parts of the Palaearctic spends the
winter in the northern part of tropical Africa. Occasionally it settles locally in
East Africa where it also breeds. It is difficult to trace the movement of the
Palaearctic migrants in the complicate pattern of visitors, overwintering birds,
intra-African migrants and vagrants but there is evidence for their occurrence
throughout the year (Britton, 1980).

I observed one specimen in gardens in Central DAR on 22 October, 1981
and single birds on each of two occasions, on 4 March and 3 February, 1981
in bushland on the Africana Beach.

HG,] o-11 Az M2—3,1 (]
Howell’s data: Hy 6 ,10-11 Az M,_,, : breeding in 12.

Cuculus canorus L., KTU

There are only two authenticated records of the subspecies subtelephonus
besides those of the nominate subspecies among the many erroneous observa-
tions: one from Mubende, 0°34'N, 31°22’E and one from Nanyuki, 0°01’N,
37°04’E. The subspecies canorus L. occurs during its autumn migration from.
October to December, mainly in southern Kenya and southern Tanzania (Irin-
ga, 8948’S, 35939’E), but it is often abundant on the coastal lowlands from the
end of March to the end of April. The occurrence of birds in south-eastern
Tanzania in February and in June and July are indicative of overwintering and
residence in the summer. This species cannot be confused with the previously
subspecifically ranked C. can. gularis, now considered a distinct species (Britton,
1980) because of its call, appearance and habits different from those of the
Palaearctic subspecies. According to Macworth-Praed and Grant (1957) the
subspecies canorus L. migrates from Europe to South Africa, the subspecies
telephonus Heine from East Asia to Tanzania.

This species is not included in Howell’s list as it had not been recorded
in the DAR area. I observed single birds on each occasion on 15 July, 30 July,
and 17 September, 1980 in coastal bush on the Africana Beach near the estuary
on the Msimbazi Creek, and on 11 April and 26 March, 1981.

Hs_¢ A4 M3—4,s—9
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Cuculus poliocephalus Latham, KTU

Besides the Madagascan subspecies rochii (Hartl.), the eastern Palaearctic
subspecies, poliocephalus Lath also occurs in East Africa on the coastal low-
lands in March and April. It often passes through in considerable numbers,
usually in mixed flocks with the much larger C. canorus. More careful observa-
tions would probably reveal its passing presence around DAR, where it has not
been recorded as yet.

TYTONIDAE

Tyto alba (Scop.), KTU

In East Africa only the subspecies affinis is found which is a widespread
breeding species. There is no evidence for the occurrence of Palaearctic visitors.

STRIGIDAE

Otus scops (L.), KTU

Locally, especially in savannas with baobab trees, a common breeding
species in Kenya and Uganda, and in Tanzania from Lake Victoria to Morogoro
(6°49’S, 37°40’E), and along Lake Malawi (10°900’S, 34°30’E). In eastem
Kenya the subspecies nivosus occurs, elsewhere the subspecies semegalensis is
distributed. Palaearctic migrants visit the wooded savannas and forest edges in
small number, from November to March. Some of these belong to the subspe-
cies pulchellus, and there is a single record of the subspecies turanicus (Tana,
east Kenya, 5 March, 1963). As the Palaeartic migrants cannot be distinguished
in the field, I do not have any data on those of Palaearctic origin.

I recorded one individual in a suburban garden in DAR on 8 October,
1981, one in a bushy area with baobabs trees in the Bahari Beach further from
the city on 15 January, 1982 and a pair showing breeding display in Mikumi
National Park (7°30’S, 37°10’E), premusably belonging to the local subspecies,
senegalensis. Apparently there is no previous record for the DAR area.

Hg,11 Aa My 10
Asio otus (L.), KU

Mention must be made only of the rare and little-known subspecies,
graueri, and the occurrence of the Eurasian subspecies can be excluded.

Asio flammeus (Pont.), K

A rare migrant from the Palaearctic, the southernmost records are from
Kenya (4 records). It is interesting to cite one example from Britton (1980):
two exhausted birds were found on the deck of a ship in November, 1936
which were put ashore on the Kenyan coast.

CAPRIMULGIDAE

Caprimulgus europaeus L., KTU

A common and widespread Palaearctic migrant in suitable habitats,
mainly between October-November and March-April. The nominate subspe-
cies migrates as far south as South Africa (Macworth-Praed and Grant (1957)
the subspecies unwini (Hume) from the Caspian Sea to South Africa. Britton
(1980) is of the opinion that both subspecies are wiedspread in East Africa
but in east Tanzania the latter is more common. The somewhat smaller subspe-
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cies meridionalis occurs in central Kenya and the north-central part of Tan-
zania, and the birds recorded in eastern Kenya belong to either unwini or to
the subspecies plumipes.

My own observations are as follows: bushland on Africana Beach, 22
March, 1981; 1 April, 2 and 6 May, 1982, single individuals on each occasion;
2 in a suburb of DAR on 1 April, 1982.

He1a Az My
Howell’s data: Hg 5,1 0-11 A3z My_s

APODIDAE
Apus apus (L.), KTU

A migrant and winter visitor from the Palaearctic. It may be seen in large
numbers in Uganda from August to October, with the subspecies pekinensis
also represented in the mixed flocks. In west Uganda the flow of migration
speeds up from the middle of February to the beginning of April. In western
Kenya migration takes place from September to November in south-east Kenya
in smaller numbers from November to December. Many spend the winter in
southern Tanzania, and it may be a common species in many parts of the
country in December and January at termite swarms. One bird ringed in
England was recovered at latitude 10°55’S on 31 December. Only the Euro-
pean nominate subspecies occurs in Tanzania (Britton, 1980). According to
Macworth-Praed and Grant (1957) the subspecies apus (L.) migrates from
Europe to East Africa, the subspecies pekinensis (Swinhoe) from East Asia to
the northern part of East Africa, and ssp. barbatus (Sclater), considered by
Britton (1980) as a distinct species, is resident.

"My own observations are as follows: Mikumi National Park (7°30’S,
37°10°E), several small flocks on 7—8 December, 1980; daily 3—4 between
21 and 31 December, 1979 in DAR; 6 on 22 October, 1981; 11, 8 and 4 indi-
viduals in the nearby Pugu hills on 2 January, 27 February and 12 March,
1982, respectively; flocks of 3, 8 and 18, respectively, on 3 occasions in March
April of 1982, in the city in DAR.

H, A; M1—4,10—12
Howell’s data: H; Ay M,

Apus melba (L.), KTU

The subspecies africanus (Temm.) is the local resident subspecies in the
highlands, ssp. maximus breeds on the Ruwenzori and the ssp. melba (L.) has
been recorded at an altitude of 2500 m a.s.l. on the Ruwenzori (0°15°S,
30°00°E) and in north-west Uganda (Moyo, 3°39’N, 31°43’E) in March.
Occasionally huge numbers (several thousands) may be seen in northern and
western Uganda between the end of September and the beginning of April.
It is doubtful whether the Palaearctic subspecies occurs in Kenya and Tanzania.

Apus pallidus (Shelley), U

There is a single record of this species made in January (of the subspe_cies
brehmorum) at Moroto (2932°N, 34°39’E). As judged from its coloration,

Lack (1956) considered it to have originated from the northern Mediterranean.

It is probably more common than so far known as it may easily be mis taken
in the field for the breeding resident species in East Africa, Apus niansae. There
are no records in Kenya and Tanzania.
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MEROPIDAE

Merops apiaster L., KTU

This is an often abundant winter visitor from the Palaearctic from Septem-
ber, — November to the end of March — the beginning of May. It occurs all
over East Africa, exceptionally seen in July and August and small numbers
overwinter in western and central Kenya, south-west Uganda and over most of
Tanzania. According to Macworth-Praed and Grant (1957) this species migrates
from Europe as far south as South Africa. There were noticably more bee-
eaters in 1981—82 than in the previous years. I also found this species in Mi-
kumi National Park (7°30’S, 37°10’E), where flocks of 6—8 were seen every-
where on 19—-21, October, 1980.

Ha-11 Az Myg 0-12
Howell’s data: H4_1, A, Myi_4,7,10-12

Merops persicus Pall.,, KTU

In East Africa the nominate subspecies widely occurs on migration and
as a winter visitor from the end of October to the beginning of April. I found it
to be common in DAR from December to February; I recorded a few indivi-
duals on 8-9 December and 21 October. 1980 in Mikumi National Park
[[1730°S, 37°10°E).

H4—6,1 0-11 Az M1—4,1 0-12
Howell’s data: Hy—g A3 My_4,10-12

CORACIIDAE

Coracias garrulus L., KTU

A widespread and common winter visitor and migrant from the Palaearc-
tic, abundant in many localities of the eastern highlands. It usually arrives in
the northern part of East Africa in the middle of October (exceptionally in
September), but mainly in December in the central part of Tanzania. In No-
vember, December and April itopasses through East Africa in great numbers in
eastern Kenya around Meru (0°05°N, 38°20°E), Kitui (1°22°S, 38°01°'E) and
Tsavo (3°00’S, 38°00’E) to Garsen (2°16’S, 40°07’E) and Mombasa (4°03’S,
39°40°E). In November large numbers pass through Uganda and north-west
Tanzania. The majority of the observed birds belong to the nominate race
(according to Macworth-Praed and Grant (1957) the nominate subspecies
garrulus L. migrates from Europe to South Africa), but there are records of
ssp. semenowi in Kenya and Tanzania.

I observed this species regularly but in small number around DAR bet-
ween October and April: and on two occasions in Mikumi National Park
(7°30°S, 37°10°E) (between 19—21 October, 1980).

HG—B,I 0-11 Az M1—4,.1 1-12
Howell’s data: Hg ; o-11 A; M4

UPUPIDAE
Upupa epops L., KTU

A species composed of three subspecies which occur widely in suitable
habitats in East Africa. The subspecies afticana and waibeli are local breeding
races whereas the nominate subspecies is a rare Palaearctic winter visitor in
Uganda and Kenya. Exceptionally it reaches DAR and the northern part of
Malawi. I recorded this species occasionally around DAR, in gardens, suburbs
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and the visitors could be distinguished by their different call from the resident
individuals.

H6,1Q—1] As Myo,12
Howell’s data: H, ; Ay, M, ,

PICIDAE

Jynx torquilla L., KU

A rare winter visitor in open woodlands, bush and gardens. The subspecies
torquilla and tschusii have been :s:corded in Kenya and Uganda though Vaurie
(1965) delimited the latter subspecies to the Mediterranean region. There is no
record from Tanzania.

ALAUDIDAE

Calandrella brachydactyla (Leisler), K

Vaurie (1959) considers it as a subspecies of C. cinerea. Single specimens
of the eastern subspecies, longipennis, were collected on 14 November, 1899 at
Athi River and on 19 December, 1964 at Mombasa (4°03°S, 39°40’E), respec-
tively.

Galerida cristata (L.), K

The subspecies somalensis is a common breeding species in the sandy semi-
desert of northern Kenya at altitudes 400—900 m. No birds of Palaearctic ori-
gin have reached East Africa as yet.

HIRUNDIDAE

Hirundo rustica L., KTU

A common and widespread Palaearctic winter visitor, mainly from Sep-
tember to April. Some persist till May and the few records from June and July
are indicative of sporadic summer residence. According to Clancey (1970) a
large proportion of the visitors belongs to the eastern subspecies, gutturalis,
whereas others think that most of the East African birds are of the nominate
subspecies. Of about a thousand birds ringed in Uganda 1 was recovered in
Czechoslovakia, 1 in Yugoslavia, 1 in Bulgaria, 1 in Turkey and 5 in the Soviet
Union, whereas of the over 11000 birds ringed in Kenya and southern Tanzania
24 were found in the Soviet Union, 4 in Iraq, 1 in Lebanon and 1 in West Ger-
many. In East Africa birds ringed in South Africa (7), in Zimbabwe (1), in the
Soviet Union (2), Finland (1) and Britain (1) have been recovered.

According to Macworth-Praed and Grant (1957) the subspecies rustica
migrates from Europe as far south as South Africa and only birds of European
origin pass through East Africa.

I found this species to be common in DAR in the appropriate season from
October to March, mainly between November and February, occassionally
recording several hundred individuals at a given locality.

H, (:4-8 )11 0-11 Ay My ,9-12
Howell’s data: same.

Delichon urbica (L.), KTU

~ The nominate subspecies is a migrant and winter visitor from the Palae-
arctic, mainly from the end of September to April. It spends the winter in great
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numbers in western and central Kenya, the highlands of Tanzania, such as
around Mt. Kilimanjaro and Mt. Elgon. Occasionaly it may be seen at lower
altitudes and there have been birds spending the summer in the region. One
bird ringed in Nairobi was recovered in the Soviet Union (44°N, 41°E).
According to Macworth-Praed and Grant (1957) it migrates from Europe as far
south as South Africa.

I observed one on 7 March, 1980 near the Africana Beach at DAR among
swallows; 7 in a flock of swallows above the city on 22 March, 1981; 1 above
the lakes on the university campus on 10 October, 1981; 3 and 2 individuals on
12 and 15 November, 1981, respectively, among houses in a DAR suburb.

Hy (:4-5),11 Aa Mj,10-11
Howell’s data: H, , A; M, ,

Riparia riparia (L.), KTU

According to Macworth-Praed and Grant (1957) the nominate subspecies
migrates from Europe as far south as South Africa. Britton (1980) characterizes
this species as widely occurring and locally common winter visitor and migra-
tory species in East Africa, mainly from September to the beginning of May.
Although it may be seen in flocks on the coast around Sabaki (3°09’S,
40°08’E) and DAR, it is usually rare in eastern, central and southern Tanzania
and in eastern Kenya. The peak of migration in autumn is in September and
October and in the spring from the end of March to the beginning of May. One
bird ringed in Entebbe, Uganda (0°04’N, 32°28’F) was recovered in June in
the Soviet Union (52°26’N, 53°11°E).

I recorded this species only on few occasions around DAR: 3 individuals
on 7 January, 1981; above the university campus 11 birds on 9 January, 1982
and 1 on the salterns at the Africana Beach on 21 February, 1982. Possibly it is
more frequent than shown by observations.

H, (:4? Ay M,
Howell’s data: Hy s A3 My, 0-1,

Hirundo daurica L.

According to Macworth-Praed and Grant (1957) this species only reaches
North Africa on migration from Europe.

ORIOLIDAE

Oriolus oriolus (L.), KTU

The Palaearctic nominate subspecies is a locally abundant winter visitor
and migratory bird in East Africa, mainly from October to April. It spends the
winter in small number in Tanzania and in south-east Kenya. In Uganda and
western Kenya it may be seen from October to December and from the end of
March to the beginning of April, on the Kenyan coast masses congregate when
the fruits of certain trees ripen. According to Macworth-Praed and Grant
(1957) it migrates from Europe and the Caspian Sea region as far south as
South Africa. I often observed this species around DAR between November
and February, mainly in November and December, in many parts of the
suburbs and parks of the city.

Hﬁ,aj.lQ—l 1 Ay M1-4,1o—1z
Howell’s data: Hg |1 0-11 Az M;_4,10-12
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TURDIDAE

Monticola saxatilis (L.), KTU

A widespread and common winter visitor and species occurring during
migration over most of eastern Kenya and northern Tanzania, from the middle
of October to the beginning of April. It arrives in the Serengeti National Park
(2°30°S, 35°00’E) in November and departs from central and southern Tanza-
nia in the beginning of March. Only few records are known from south-east of
Iringa (8°48°S, 35°39°E) and around DAR. In Uganda it mainly occurs in the
north-east. It occurs mainly in open bushy grassland, sometimes around habita-
tion, and sponds the day on the top of old dead trees or on rocks. According to
Macworth-Praed and Grant (1957) the visitors in East Africa arrive from Asia
Minor, and from Europe it migrates to West Africa.

I observed this species on electric poles on a number of occasions in the -
open bushland near Bahari Beach at DAR (14 December, 1981: 5 January,
1982, one male on each occasions) and on a total of four occasions in a similar
habitat on the Africana Beach (21 February, and 9 March, 1982).

H‘?,IQ Ay Mi_;,2
Howell’s data: H, o-11 Az M3 12

Oenanthe oenanthe (L.), KTU

A common migratory species and winter visitor (although possibly visitors
arrive not only from the Palaearctic but also from the western Nearctic). It may
be seen over most of East Africa as far south as the line drawn between. DAR,
Iringa (8°948’S, 35939°E), Songea (10°41’S, 35°39’E), Mbeya (8954’S,
33927°E) and Rukwa (9°00’S, 32°25°E). It passes through in a definite period
in October and occurs on the return journey from the first half of February.
According to Macworth-Praed and Grant (1957) the subspecies libanotica
reaches Tanzania from the Mediterranean coast and South Asia, and the sub-
species oenanthe arrives from the northern part of the Palaearctic.

I observed single individuals on the dykes of the salterns at the Africana
Beach near DAR on 24 October, 1981 and on a few occasion in January-Feb-
ruary, 1982, and two on earth hills trampled by buffalo on 21 October, 1980
at the edge of the Chamgore seasonal waterhole in the Mikumi National Park
(1230 8, 37 10'E)!

H4,1Q A; My, 10
Howell’s data: H4,1 o-11 Ay My 1012

Saxicola torquata (L.), KTU

Britton (1980) mentions only the local breeding subspecies in East Africa,
as according to Macworth-Praed and Grant (1957) the nominate subspecies
migrates from Europe to north-east Africa, quite differently from the following
species which reaches as far south as Namibia.

Saxicola rubetra (L.), KTU

This species is a visitor in suitable habitats of East Africa from the end of
September to the beginning of April. It spends the winter in western Uganda,
north-west Tanzania (up to Kibondo, 3°33’S, 30°30’E) in north-eastern
Uganda (up to the Kidepo-Valleay National Park, 3°46’N; 33942E) and in
small numbers in northern Tanzania up to Ufipa (8°00'S, 31°30’E) and
Njombe (9°20’S, 34°46’E) and in western Kenya. Elsewhere in Uganda and in
north-western Kenya it occurs on migration in October-November and in the
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end of March and the beginning of April. According to Macworth-Praed and

Grant (1957) it migrates from Europe as far south as Namibia and Tanzania.
I only observed this species on one occasion on the fence of a golf course

in downtown DAR (Gymkhana SC, 30 December, 1980) and there is no re-

vious record from this area.

Hy, Ay M,

Phoenicurus phoenicurus (L.), KTU

A regular and locally common winter visitor in northern and eastemn
U§anda. It has only been recorded once in north-western Tanzania (Bukoba,
1920°S, 31°49’E) and only sporadically in western and central Kenya, but
regularly in the region of Lake Turkana (3°30°’N, 36°00’E). One bird ringed
in Uganda (Mbale, 1°05’N, 34°10’E) was found one month later in Iraq.
There is no record from the DAR area.

Luscinia megarhynchos Ch. L. Brehm, KTU

A rather common winter visitor and migratory species in East Africa from
the end of October to the beginning of April. It is much less selective in the
choice of habitat than the next species. Occasionally it is found as far as the
latitude of DAR (6°48’S, 39°17’E). The nominate subspecies is more common
in Uganda but around Kampala (0°19°N, 32°34’E) the Turkestanian sub-
species, hafizi, also occurs. The subspecies africana is widespread, also sympatri-
cally with ssp. hafizi, although the latter one is the predominant on the coast.

I never observed this species during my stay in DAR.

Howell’s data: Hy, A, M, ,

Luscinia luscinia L., KT

A widespread species during migration in the eastem parts in November-
December and from the end of March to the beginning of Agril. It is not
known in Uganda. One bird ringed in Kenya (Nulia, 3°00’S, 38°13’E) was re-
covered in Lebanon.

I never observed this species in DAR.

Howell’s data: Hg Ay M; 4
Other species of the family Turdidae not occurring in Hungary are as follows:

Cercotrichas galactotes (Temm.), KTU

A widespread and locally common Palaearctic species in north and central
Kenya during migration and as a winter visitor from November to April. There
is a single record in Uganda (Kidepo Valley National Park, 3°46°N, 33942’E,
October, 1968) and two from north-east Tanzania.

Oenanthe isabellina (Temm.), KTU

This species occurs on migration and as a winter visitor in Kenya, northern
Tanzania and the western part of Uganda; a few records are known south of
4°S near DAR and Zanzibar (6°10’S, 39°20’E) and on three occasions in
north-east Zambia. I observed a single individual on fallowland on the Bahari
Beach near DAR on 5 January, 1982 and another one in grassland on the Afri-
cana Beach in February, 1982.

Hyo Ay My,
Howell’s data: H, 5,0 A Mi5,11-12

Oenanthe plescanka (Lepechin), KTU
Of the three wheatear species in the Palaearctic Region, this species is the
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least abundant, although it has been recorded at several localities in East Africa
except for the coast. It has not been observed around DAR.

SYLVIIDAE

Locustella naevia (Bodd.), K

So far only one specimen has been collected in East Africa, in south
Kenya (Nguruman Hills, 1°50’S, 35°50°E, 19 June, 1977), at the edge of a
swamp.

Locustella fluviatilis (Wolf), KTU

This species regularly occurs during southward migration in central and
eastern Kenya, from November to January. Ug to 1980 a total of 1264 birds
has been ringed in Tsavo West National Park (3°00’S, 38°00’E). There is only a
single record in November from Uganda (Lake Edward, 0°925°S, 29°30’E) and
also only one from Tanzania (Arusha National Park, 3°15’S, 37%00’E) made in
April. According to Macworth-Praed and Grant (1957) it reaches Mozambique
on migration.

The first record for the DAR area was made on 7 April, 1981 when I first
noted the call of this species on the Africana Beach and later observed the bird,
in tall weedy vegetation of a wet meadow with dispersed trees.

H, (ls) A, M,

Acrocephalus arundinaceus (L.), KTU

A winter visitor and migratory species in suitable habitats in East Africa
from October to the beginning of May (mainly from December to April).
According to Macworth-Praed and Grant (1957) the nominate subspecies
reaches Central Africa from Europe, the subspecies zarudnyi Hartert migrates
from Central Asia-to South Africa. There is no previous record from the DAR
area.

I observed single individuals in a flooded area and in sedge vegetation of
the Africana Beach on 24 January, 1981 and on 24 April, 1982, respectively.
Both birds were singing, just as the one observed at Msimbazi Creek in DAR
on 2 January, 1982. On all occasions my attention was drawn to the birds by
their call.

H, . Ay My 4

Acrocephalus scirpaceus (Herm.), KTU

A common winter visitor and migratory species in Central Kenya and
Central Tanzania between October and April. It may be seen in most suitable
habitats in Uganda during the northern winter when it is also common in wes-
tern and central Kenya. The majority of birds netted and examined in the
course of ringing showed characteristics of the subspecies fuscus. It is not
known whether the nominate subspecies reaches East Africa, but Britton
(1980) thinks so because of birds of the appropriate coloration. Of the spe-
cimens n'nged in Nairobi, Kenya, one was recovered in the Soviet Union
(46°N, 48°E) and one in Saudi Arabia. According to Macworth-Praed and
Grant (1957) the subspecies scirpaceus (Hermann) migrates from Europe as
far south as Central Africa and Mozambique and the subspecies fuscus
(Hemprich et Ehrenberg) from Central Asia to Central Africa.

There is no record from the DAR area.
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Acrocephalus palustris (Bechst.), KTU

This is the most common Palaearctic reed passerine species in eastern
Kenya from November to the beginning of January. There are only 5 records
from Uganda and it is locally a common species during migration in the
wetter parts of south-eastern Kenya and north-eastern Tanzania. Of 10 birds
ringed in Kenya (near Ngulia — 3°00’S, 38°13’E), one was recovered in each
of the following countries: Switzerland, West Germany, East Germany,
Czechoslovakia, Saudi Arabia, Oman and Malawi. There have been three found
in the Soviet Union. Of birds ringed in Czechoslovakia, one was recaptured
at Nairobi and two at Ngulia in Kenya. According to Macworth-Praed and
Grant (1957) it reaches as far south as South Africa. Although it occurs on
the Kenyan coast, it is not common in the DAR area.

I recorded one individual from its call in a flooded flat area with bushes
at the salterns of the Africana Beach on 2 April, 1981 and another one in
similar habitat of the Kunduchi Beach on 9 April, 1981.

Hs;lo Az M,
Howell’s data: He ,, o A3 M;

Acrocephalus schoenobaenus (L.), KTU

A common winter visitor on the shores of Lake Victoria, Lake Kyoga
(1930°N, 33°00’E) and Lake Tanganyika, and along the Nile from November
to the beginning of May. In smaller numbers it winters throughout East Africa
in suitable habitats, such as the coast around DAR. One bird ringed at Lake
Nakuru (0°22°S, 36°05’E) was recaptured in the Soviet Union (50°N, 48°E).
According to Macworth-Praed and Grant (1957) it migrates from Europe to as
far south as South Africa. \

I observed this species only once, on 12 November, 1980 in reeds and sed-
ges of a creek near Kunduchi Beach near DAR.

Hy As M, ,
Howell’s data: H4_5 Az Ml—S 12

Hippolais icterina (Veill.), KTU

A migratory species and winter visitor in East Africa from October to Ap-
ril. In Uganda, Kenya and West Tanzania it occurs on migration mainly in Octo-
ber, November and in March and April. According to Macworth-Praed and
Grant (1957) it reaches Namibia and Mozambique from Europe.

I recorded 2 individuals on 2 April, 1981 in bushes at the Africana Beach
near DAR and one in the city in a garden full of bushes (Seaview Hotel) on 2
February, 1982. There is no previous record from the DAR area.

H6,1 1 Aq M2,4

Hippolais palida Hempr. et Ehr., KTU

The subspecies elaeica is a common winter visitor in south-west Uganda,
as far south as DAR in Tanzania and Dodoma. There is no evidence that it
migrates further south than East Africa.

I recorded this species on the following dates in suburban gardens in DAR
and along canals in the bush of the Africana Beach: 1 on 2 April, 1981; 1 on
12 January, 1982; 3 on 21 February, 1982;4 on 1 April, 1982.

H6,IL A, M1-2,4
Howell’s data: Hg ;. Ay Mi_4,11-12
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Sylvia atricapilla (L.), KTU

A common winter visitor in the highlands of East Africa, less common in
southern Tanzania. It occurs mainly between November and March. According
to Macworth-Praed and Grant (1957) the subspecies atricapilla (L.) migrates to
Tanzania from Europe, the subspecies dammholzi Str. from Asia Minor. One
bird ringed in western Kenya was recovered in south Iran. I observed single
males on the Msasani Peninsula in DAR on 7 February, 1981 and in bush on
the Africana Beach on 24 October, 1980, respectively. There is no previous
record from the DAR area.

He,11 As M3 50

Sylvia nisoria (Beohst.), KTU

Whereas it is a common species during migration in northern and westermn
Kenya from October to April, it is much less common in the rest of East Africa
than its congeners. Over 300 were ringed at Ngulia (3°00’S, 38°13’E) from
the end of October to the middle of January, but only one of these has been
recovered, in Saudi Arabia. Most East African birds represent the nominate
subspecies, but Vaurie (1959) mentioned a specimen from Kenya of the sub-
species merzbacheri.

I observed single birds at the edge of water in the bush on the Africana
Beach on 28 March and 5 April, 1981 and one in a suburban garden on 13
March, 1982. There is no record previous from the DAR area.

Hg (:4 )10 Ay M;_,4

Sylvia borin (Bodd.), KTU

A widespread migrant which winters in west-central and south-east Kenya,
southern Uganda and Tanzania from the end of September to April. Most of
the birds belong to the subspecies woodwardi. One bird ringed at Ngulia
(3°00’S, 38°13’E) in winter was found subsequently in Jordan. According to
Macworth-Praed and Grant (1957) this species migrates from Europe as far
south as South Africa.

I recorded it once, on 26 March, 1981 in the bush of the Africana Beach.
Hy Ay M
Howell’s data: H, ;, Ay M,

Sylvia communis (Lath.), KTU

According to Macworth-Praed and Grant (1957) the nominate race
reaches almost as far south as South Africa during migration, the ssp. icterops
Méné migrates from Asia Minor to Tanzania and the ssp. rubicola Stres. from
Central Asia to Tanzania. It is a locally common winter visitor and migratory
species in East Africa from the end of November to April. Whereas the nomi-
nate subspecies occurs on migration as far east as Uganda, most of those
passing through East Africa are from Asia. Of the over 9000 birds ringed at
Ngulia none has been recovered as yet. I recorded this species on a single occa-
sion, 1 individual in open bush of the Africana Beach on 11 April, 1981.
Hy Ay My
Howell’s data: Hg ; A3 M3_4 1,

Phylloscopus trochilus (L.), KTU

A common winter visitor in southern and western Uganda, western and
central Kenya and western Tanzania from September to the beginning of
May. About 3% of the birds captured in Kenya and Uganda belog to the
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subspecies yakutensis. There is no evidence for the occurrence of the nomi-
nate subspecies, the majority belongs to ssp. acredula. One bird ringed
near Nairobi was recaptured in southern Finland and another one ringed in
Sweden was reported from eastern Uganda. According to Macworth-Praed
and Grant (1957) the subspecies trochilus (L.) migrates from Western Europe
as far south as South Africa, ssp. acredula (L.) from Northern and Eastern
Europe and the western part of the Soviet Union to East Africa.

I observed single individuals in suburban gardens of DAR in March,
April and November of 1981 and one in the bush of the Africana Beach on
5 April, 1981.

Hﬁ,u Az My 14
Howell’s data: H4,6,_, 1 Ay Mi_5,10-12

Phylloscopus collybita (Vieill.), KTU

The subspecies abietina is a regular and locally common Palaearctic mig-
rant in the forests and bamboo forests of the East African highlands from De-
cember to April. There is no record from the DAR area as it occurs at altitudes
of 1800—-3700 m a.s.l.

Phylloscopus sibilatrix (Bechst.), KTU

A rare migrant from the Palaearctic from December to April. There is no
record of this species from the DAR area, as far as it is known it reaches Lake
Tanganyika in the south.

Other species of the family Sylviidae reaching East Africa from the Palae-

arctic include the following:

Acrocephalus griseldis (Hartlaub.), KTU

A winter visitor, often in brackish water with Suaeda bushes (I observed
one individual in such habitat on 2 January, 1982 around the salterns at the
Africana Beach). It may be seen in suitable habitats of East Africa from No-
vember to March.

H, A; M,
Howell’s data: Hy ;o A3 M3_4,11-12

Hippolais languida (Hemprich et Ehrenberg), KTU

A winter visitor and migratory species as far south as the latitude of DAR
and Ruaha National Park (7°30’S, 37°00’E) from November to April. I never
observed this species during my stay.

Howell’s data: H, A, M,

Hippolais olivetorum (Strickland), KT

An uncommon migrant occurring from the end of September to the
beginning of December and in March and April in Kenya and Tanzania. Accord-
ing to Macworth-Praed and Grant (1957) it migrates from south-eastern Europe
and Asia Minor to Mozambique. It is not known in Uganda and had not been
previously recorded in the DAR area.

I recorded single individuals on 28 November, than in December, 1981,
and on 6 and 12 January, 1982 in bush of the Africana Beach.

He A, Ml,l 1-12
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MUSCICAPIDAE

Muscicapa striata (Pall.), KTU

A winter visitor and migratory species from the end of September to
April, locally rather common on the coast and on the East African plateau.
Both the nominate subspecies and the ssp. neumanni occur, the latter one
perhaps in larger numbet.

I found this species common in the city (in parks and gardens) of DAR
from November to February of 1980—1982. I recorded 3—5 individuals on
each occasion between November and March in the bush of the Africana
Beach, the Kunduchi Beach in the bushland on the coast south of DAR and in
the Pugu Hills. According to Macworth-Praed and Grant (1957) the subspecies
striata (Pall.) migrates from Europe as far south as South Africa and the sub-
species neumanni (Poche) from Central Asia to Central Africa.

I also recorded thisspeciesin the Mikumi National Park (7°30’S, 37°10°E)
on 7—8 December, 1980.

H6,11 A, My, 11-12 ’
Howell’s data: H, 8,00-11 A2 My 0,11-12

Ficedula albicollis (Temm.), KTU

Britton (1980) lumped this species with F. hyoleuca, and considered it
as a regular, sometimes decidedly common migrant which may be seen in East
Africa between September and March. Both the subspecies albicollis and semi-
torquata occur. According to Macworth-Praed and Grant (1957) M. hypoleuca
semitorquata Hofmeyer migrates to Central and East Africa from south-eastern
Europe and Asia Minor, whereas M. albicollis Temm. reaches almost as far
south as South Africa from the rest of Europe.

This species is not known in the DAR area.

MOTACILLIDAE

Anthus campestris (L.), KU

There are only a few records from Kenya from October to March and a
single one from Uganda, made in December.

Anthus trivialis (L.), KTU

According to Macworth-Praed and Grant (1957) this species migrates
from Europe as far south as South Africa. Britton (1980) considered it a com-
mon winter visitor and migratory species in East Africa from the end of Sep-
tember to the beginning of May. It has not been recorded in the DAR area.

Anthus cervinus (Pall.), KTU

According to Macworth-Praed and Grant (1957) it migrates from northem
Europe to Central Africa. In East Africa it occurs as a winter visitor in almost
all wetter habitats from sea level to 3 300 m a.s.l. from the end of October to
April (Britton, 1980). It is widely distributed in Kenya, in Tanzania as far
south as Bagamoyo (6°20’S, 38°30’E), Morogoro (6°49’S, 37°40’E), but only
rarely seen in Uganda. It had not been previously recorded in DAR, I first
recorded this species on the Gymkhana golf course in the city, when on 17
March I observed 911 individuals among yellow wagtails. Single birds were
observed on the salterns at the Africana Beach on 19 December, 1981 and on
29 December of the same year.

H4,1 1 M3,12_
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Motacilla alba L., KTU

According to Macworth-Praed and Grant (1957) the subspecies alba migra-
tes from Europe to Central Africa. Britton (1980) states that it is a regular win-
ter visitor and migratory species which occurs in small number at Lake Turkana
(3°30’N, 36°00’E), on the highlands of western and central Kenya and in
Uganda from November to the beginning of March. There are two records from
Tanzania: one from Lake Manyara (3°35’S, 35°50’E) and another one from
DAR.

I observed this species one a single occasion, a solitary bird on the Gym-
khana golf course in the city on 20 January, 1982.

Hll A4 Ml
Motacilla cinerea Tunst., KTU

The nominate subspecies is a widespread but infrequent migrant in north-
east Tanzania, mainly a winter visitor from the end of September to March.
Only sporadic records are known from Uganda, more from the highlands of
Kenya and northern Tanzania (Britton, 1980). Whereas there is a record from
the Kenyan coast (Sokoke Forest, 3°20’S, 39°50’E, 1 October, 1975), there
are no previous records from the eastern lowland parts of Tanzania.

I observed two individuals among 8—10 Anthus richardi on the Gym-
khana golf course of DAR on 17 January, 1981.

H,; Aq M,
Motacilla flava L., KTU

Besides Milvus migrans and some other species, this is the passerine which
causes much confusion in systematics and avian zoogeography because of it
unclear status. The following illustrates this point.

According to Macworth-Praed and Grant (1957) there are 6 distinct spe-
cies: e.g. Budytes luteus (Gm.) luteus (gm.) from to East Africa from the Volga
delta, B.l. flavissima (Blyth) from north-west Europe, B. Thunbergi (Billberg)
thunbergi (Billb.) from northern Europe, B. leucocephalus Przevalski from
Central Asia, etc. Britton (1980) lumped the 6 species and states the following
of the subspecies of Motacilla flava:

— the subspecies flava with bluish-grey head occurs everywhere but

mainly in the highlands of Kenya and Tanzania;,

— the grey-headed subspecies thunbergi without an superciliary stripe
makes up the majority of the winter visitors in Uganda but only spo-
radically occurs in Kenya;

— typical thunbergi occur throughout East Africa up to the beginning of
April;

— ssp. lutea with yellow head is characteristic for the drier plains and the
coast of eastern Kenya and Tanzania but only sporadically occurs in
Uganda;

— the occurrence of the subspecies flavissima (Blyth) has not been proved,
in spite of birds of similar plumage among ssp. lutea. Macworth-Praed
and Grant (1957) mentioned this form as a migrant from north-west
Europe;

— ssp. beema (Sykes) is a common visitor in the eastern parts of East
Africa, aiong with ssp. flava (according to Macworth-Praed and Grant
(1957) it migrates from Central Asia to Central Africa).

— ssp. feldeggi is common in wetlands, e.g. at Lakes Kyoga (1°30°N,
30°00’E) and Lake Victoria (0°00°, 33°00’E);
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— ssp. leucocephalus has been recorded on a number of occasions around
Nairobi;

— ssp. superciliosus has been captured in Nairobi in March;

— ssp. cinereocapilla is known from Uganda (Lake Turkana, 3°30°N,

36°00°E).

Of the over 42 000 birds ringed around Nairobi up to 1980 26 had been
recovered: 20 in the Soviet Union (41°-59°E, and one at 81°E), 3 in Saudi
Arabia and one in Ouatar.

My own observations are as follows:

— M. flava flava: 1520 individuals on the Gymkhana Golf course in DAR
om 19 January. 1981; 1 at the salterns at the Africana Beach on 15 March,
1981; 1 on the Gymkhana golf course on 17 March, 1981; 1 at Msimbazi Greek
in DAR on 2 January, 1982; 1 at the edge of sewage ponds of the uniersity
campus on 9 January, 1982; 2 on the beach near the Selander Bridge in the
Msimbazi Bay of DAR on 18 March, 1982; 2 on the lawn of the Gymkhana
golf course on 1 April, 1982.

— M. flava beema: 6—-7 on the Gymkhana golf course on 17 March,
1981; 2 near the lakes of the university campus on 20 December, 1981.

— M. flava lutea (Gm.): 8—10 individuals among 8 —10 Anthus cervinus on
the clipped lawn of the Gymkhana Golf Course in DAR on 17 March, 1981;
one of the shore of sewage lakes on the university campus on 19 December,
1981.

— M. flava thunbergi: 2 on the lawn of the Gymkhana Golf Course of
DAR on 1 April, 1981.

— M. flava flavissima (Blyth): 2 individuals with golden yellow body and
completely yellow head among pipits on 17 March, 1981.

The pooled data for all the subspecies:

Hj_s Akl A, My_q y12!
Howell’s data: Hy_s,10 Az Mi-a,10-12

LANIIDAE

Lanius minor Gm., KTU

According to Macworth-Praed and Grant (1957) it migrates from Europe
as far south as South Africa. Britton (1980) considers this species to pass
through East Africa on migration only, in October-November and from the end
of March to the beginning of May. It only touches Uganda and westem Tanza-
nia on the southward passage, on the return journey it may be seen in many
places from sea level to 3 000 m a.s.l. One bird ringed in western Kenya was
recovered in Greece on the Isle of Chios.

I observed 2 individuals in bushland with open grasslands in the Mikumi
National Park (7°930’S, 37°10°E) on 8 December, 1980; single individuals on
17 January and 7 April, 1981 at the salterns on the Africana Beach, and one
on the Gymkhana golf course in DAR on 31 March, 1982.

H6,1 1. Aa M, ,3-4,12
Howell’s data: Hg ;o A3 M3_4

Lanius senator L., KU

The subspecies niloticus is a regular species on migration in western Kenya
and the northern part of Uganda from October to April.
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Lanius coliurio L., KTU

A common species on migration and as as winter visitor in East Africa. It
winters in small numbers in the eastern part of Kenya, mainly south of Mom-
basa from Kitui (1222’S, 38°01’E) and Tsavo (3°00’S, 38°00’E) to the coast
and over most of Tanzania except the north-west and the south-east. Sporadi-
cally it winters in Uganda and western Kenya. During the southward migration
(from the end of October to the beginning of December) they pass west of the
longitude 33°E (Tabora-Shinyanga) line, whereas on the return journey north-
wards (at the end of March, April), well east of it. The following observations
reflect this pattern:

Arrival
7 November, 1981, Africana: |FSe2Ec
8 November, 1981, Africana: | eradchs,
27 November, 1981, Africana: morning 3 44d; 5 29
afternoon 5 d44; 4 99
10 December, 1981 Campus: 3434
13 December, 198" Africana: 283 6199
20 e cember. 1981, Campus: [
27 December, 1981, Bahari: 2 ieyeran] e
29 December, e i Africana: 1 juv; 12 33 + 29
2 January, 1982, downtown DAR: 6 43
[ 2 anuary,; 1982, Africana: 1'g: 2 99: 3 immat:
2N Eebruary, 1982, Africana: 33832 9% 6"y
Departure
8 March, 1981, Africana: 16 38 + 29
13 March, 1981, Africana: 2033 + 99
15 March, 1981, Africana: 18 (mainly 34)
18 March, 1981, Africana: 20 838
19 March, 1981, Africana: 6 33; 8 99
21 March, 1981, Africana: 25 33
2 April, 1981, Africana: 36 33;4 29
S = April, 1981, Africana: 63 33; 7 99
6, Apnl, 1981 Africana: 44 33, 16 29
7 April, 1981, Africana: 22383;: 5 2%
10 April, 1981, Africana: 3 Nad: 2998
11 April, 1981, Africana: 261335599

From November to February I recorded on the average 6.6 individuals on
each occasion and 33.3 from March to the end of April, in rather similar habi-
tats. According to Macworth-Praed and Grant (1957) this species migrates from
Europe to as far south as Namibia and from Asia Minor and the Caspian Sea
region to South Africa. Britton (1980) mentions besides the nominate sub-
species ssp. pallidifrons (which is'the most common in Zambia and South Af-
rica, as according to Clancey (1973)), and ssp. kobylini, which together with
the nominate race, occurs all over East Africa in the appropriate season, espe-
cially on the coast. One bird ringed in West Germany and another one in Hun-
gary was recovered in east Uganda and at DAR, respectively.

Hs—s,l 0-11 A, My y10-12
Howell’s data: Hg 1 0-11 Az Mi_5,10-12
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Other species of Laniidae migrating from the Palaearctic to East Africa
not present in the fauna of Hungary include the following:

Lanius isabellinus Hemprich et Ehrenberg, KTU

Macworth-Praed and Grant (1957) mention this species as Lanius cristatus
L. ssp. isabellinus Hempr. et Ehr., a winter visitor from Central Asia. Other sub-
species included in their work are L. cr. ssp. phoenicuroides (Schal.) from Asia
Minor a separate species, L. bogdanowi (Bianchi) from the region of the Cas-
pian Sea. Britton (19807 lumped the above three into one species.

This species is a common winter visitor and migratory species in East Af-
rica from the end of October to the beginning of April (Britton, 1980). It also
winters in northern and ‘western Uganda, not on the coast in Kenya and
northern Tanzania with the exception of DAR. Of the captured and examined
birds some proved to be of the subspecies sgeculigerus, and the majority phoe-
nicuroides. Two birds ringed near Ngulia (3°00’S, 38°13’E) were subsequently
reported from Kuwait. I observed this species on the following occasions: one
in the bushland of the Africana Beach on 16 November, 1980; one male in the
same locality on 13 December, 1981; one pair in similar habitat on the nearby
Bahari Beach on 27 December, 1981; another pair in the same locality on 2
January, 1982 and a male on 5 January. In the bushland of the Africana Beach
I recorded one male on 7 February and a female on 9 February, 1982. I ob-
served a female daily between 2 and 4 April, 1982 in gardens in the city of
DAR as it stored its prey on thorns, and finally one male in bushes at the edge
of the Gymkhana golf course on 1 May, 1982.

Ha—v,l 0-11 Ag M1-5,1 1-12
Howell’s data: H, , A; M,

Lanius nubicus Lichtenstein, K

There is only a single record from western Kenya, (Lake Kanyaboli,
0°03°N, 34°10’E, 9 November, 1969), of a juvenile individual. It may possibly
occur in northern Kenya and Uganda.

FRINGILLIDAE

Emberiza hortulana L., K

A single specimen was collected at Lake Baringo (0°38’N, 36°05’E) in
Kenya on 15 October, 1910.
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ODUKOLTO ENEKESMADARAK KOLTESOKOLOGIAJA A
PILIS HEGYSEG KULONBOZO ERDOTARSULASAIBAN

Torok Jdnos
(ELTE Allatrendszertani és Okoldgiai Tanszék, Budapest)

Csorgo Tibor
(ELTE Allatszervezettani Tanszék, Budapest)

1. Bevezetés

Nyugat- és Eszak-Europa szamos orszagabol (igy pl. Hollandidban 1912-
t6l, Kluyver 1951; Finnorszagban 1941-t6l, von Haartman, 1954; Angliaban
1947-t61, Lack, 1966; NSZK-ban 1947-t61, Berndt és Winkel, 1981 ; Belgiumban
1959-t61, Dhondt és Huble, 1968) ismertuink tobb éves, kulonféle kutatasi téma-
kat felodleld, odukolté madarakra kidolgozott kutatasi programokat. Kozép- €s
Dél-Eurépabol hidanyoznak az ilyen jellegli vizsalatok. A fenti programok meg-
valositdsa soran, amelyek alapcélkitiizése az volt, hogy megismerjék az odu-
koltd énekesmadarak populacio dinamikajat és taplalkozasat, valamint ez utob-
bi kapcsolatait a kdrnyezet nyujtotta taplalékkészlettel, szamos mdas okologiai
problémat is részletesen tanulmanyoztak.

A denzitas fuggé populdacido reguldciora vonatkozo elsé bizonyitékok is
ekkor szulettek (Kluyver, 1951; Lack, 1966), de fontos ismereteket szerezhet-
tiink a madarak taplalékaért (Betts, 1955; Gibb és Betts, 1963; Minot, 1981)
és koltShelyekért (Dhondt, 1977) folytatott versengésér6l. Jelent6s eredmeé-
nyek lattak napvilagot az oduko6lté madarak teriilethuségérsl (Harvey et. al.,
1979), keresési mikroélGhely felosztasarol (Hartley, 1953) és a kulonbozd tap-
lalékkeresési stratégidkrol (Royama, 1970) a fent emlitett programok keretei
kozott.

Magyarorszagon 1978-ban indult egy szervezett hosszu tava kutatdsi
program a kozép-eurdpai lombos erd6kben dominans odukolté énekesmadarak
populdcié oOkologidjanak tanulminyozasira. E vizsgalatok els6dleges célja,
hogy tobb informaciot nyerjunk e madarak koltésfenologiajarol, populacio di-
namikajaroél és taplilkozasviszonyairdl (Torok és Toth, 1985).

A kutatasi program keretein beliil hirom gyakori odukoltd énekesmadar
fajt, a széncinegét (Parus major), a kékcinegét (P. caeruleus) és az 6rvos légy-
kapot (Ficedula albicollis) tanulmanyoztuk.

Az odukolté madarakra kidolgozott populacié dinamikai vizsgalatok ré-
szét képezik a Pilis Bioszféra Rezervatumban végzett kutatasoknak, amelyeket
az MTA Okologiai és Botanikai Kutatointézete koordinal.

2. Médszer

Vizsgdlati teriiletek:

I. telep: Hubertus kunyho (550 m tf. magassag)
vegetacio: kozépkora, elegyes, intrazonalis gyertyanos — tolgyes
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(Ouerco petraeae — Carpinetum)
nagysag: 4,4 ha (47 odu)

II. telep: Ram hegy (350 m tf. magassag)
vegetacio: extrazonalis, elegyes gyertydnos — tolgyes (Ouerco
petraeae — Carpinetum)
nagysag: 4,4 ha (50 odu)

II1. telep: Ram hegy (350 m tf. magassag)
vegetacio: oreg bukkos (Melitti Fagetum silvaticae)
nagysag: 9,0 ha (100 odu)

IV. telep: Pilismarot
vegetacio: lucfenyves (Picea abies)
nagysag: 6,0 ha (60 odu)

A négy eltér6 erdStarsuldsban vizsgaltuk az oduelfoglalas ardnyat és fel-
mértuk a koltséssikert (tojdsszam osztva kirepiilt fiokak szamaval x 100).
Abbdl a feltevésbdl kiindulva, hogy a legerSsebb egyedek foglaljak el a faj sza-
mara optimalis él6helyet, biometriai adatokat vettink fel a kotl6 madarakrél.
Mértuk a testtomeget, a szarny-, csér- és csudhosszat. Masodik hipotézisiink az
volt, hogy az er6sebb, nagyobb madarak tobb és/vagy nagyobb tojasokat rak-
nak. Ezért Osszehasonlitottuk egy-egy faj kiilonboz6 erd6tarsulasban rakott
fészekaljainak tojasszamat és a tojasok méreteit. (Toldémérével mértiik a tojasok
maximalis hosszat és maximalis 4&tmérgjét, 0,1 mm-es pontossaggal.)

Vizsgaltuk a tengerszint feletti magassag hatasat a koltés kezdésre. Viszo-
nyitasi pontnak éapr. 1-ét valasztva, kiszimoltuk az elsé tojas lerakdsanak idejét.

A befogott adult madarakat és minden fiokat szamozott jelolégyiiriivel
lattuk el. Ez moédot adott a madarak azonositdsara a kovetkezd fészkelési sze-
zonban.

3. Eredmények
3.1 A vizsgdlt maddrfajok mennyiségi megoszldsa

A telepitést kovet6 évben a madarak altal elfoglalt oduk arinya alacsony
volt. Ez az ardny a kovetkezd években fokozatosan emelkedett. Valoszinii,
hogy az utols6 év mar a telitett dllapotot tiikrézi (Campbell, 1966).

A kulonboz6 vizsgalati teriiletek kozil a télgyes él6helyeken nagyobb
szamban telepedtek meg az oduko6lté madarak, mint a bukkdsben vagy a feny-
vesben (1. tablazat).

Az 6rvos légykapo joval nagyobb arinyban koltott a tolgyesekben, mint a
masik két vizsgalati teruleten. A cinegék kozul a kékcinege fészkek szama is
tobb volt itt, mig a masik cinege faj hasonl6 szamban telepedett meg mind a 4
odutelepen.

A Hubertus kunyhondl levé intrazonalis tolgyesben az oduelfoglalds ala-
csonyabb volt, mint az alacsonyabban fekvé Ram hegyi extrazonalis télgyesben.
Az utdbbi €l6helyen 1982-ben egy kormos légykapd par is fészkelt. Ez a faj
haziankban szérvanyos, ritka fészkel6nek tekinthets. Inkabb Eszak- és Nyugat-
Eurépaban kott, ahol a madark6zosségek domindld faja. Ezért kiillonosen érde-
kes, hogy a Pilis teriletén az utébbi években tobbszor és tobb helyrél jelentet-
ték fészkelését (Haraszthy, 1984).

59



A Pilis egész teriiletén a fenyvesek arinya a lombos erd6khoz képest meg-
lehetésen alacsony, kiilonosen a lucosokbol van kevés. Ezen a teruleten a szén-
cinege, kékcinege és orvos légykapo is megtelepedett. Ez az odutelep van legko-
zelebb lakott teruletekhez (Pilismarot kb. 4—5 km) ezzel magyardzhat6 a mezei
veréb megjelenése.

1. tdbldzat
A vizsgdlati teriileteken fészkeld odukolté madarak mennyisegi megoszidsa
(A — elfoglalt oduk szdma, B — sikeres koltések szdma)
Number of breeding pdirs at the four study plots
(A — number of occupied nest-holes, B — number of successful broods
Hubertus kunyhé Ram hegy I. Ram hegy II. Pilismarot
A B A B A B A B
Széncinege
1982 5 5 5 5 4 4
1983 6 6 8 6 11 11 6 5
1984 9 2 7 6 14 12 6 3
Kékcinege
1982 2 2 5 5 4 4
1983 2, 2 10 10 2 2 4 4
1984 S 5 2 2 1 0
Bardt cinege
1982
1983 i 1 1 1
1984
Fenyves cinege
1982
1983 1 1
1984
Orvos légykapo
1982 8 3 6 6 1 )
1983 12 12 22 17 8 7 1 1
1984 14 152 35 17 14 12 8 5
Kormos légykapo
1982 1 1
1983
1984
Csuszka
1982
1983 1 1 1 1
1984
Mezei veréb
1982
1983 1 1
1984 2 0
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3.2 Koltésfenologiai paraméterek

A 8 vizsgalt faj kozul csak a 3 gyakori faj koltséfenologiai jellemzéit ismer-
tetjuk (2. tablazat). A két tolgyes él6helyen mind a széncinege, mind az 61vos
légykap6 tobb tojast rakott. A kékcinege esetében nincs kulonbség a telepek
kozott.

1984 csapadékos tavasza kedvezGtlenul befolyasolta a koltéssikert az or-
vos légykapo és a széncinege esetében.

A leggyakoribb faj, az 6rvos légykapod koltéssikere a tolgyesekben nagyobb
volt, mint a masik két telepen.

2. tdbldzat

Koltésfenoldgiai paraméterek a négy vizsgilati teriileten
(A — dtlag fészekalj nagysdg, B — kirepiilt fiokdk szdma, C — koltéssiker)

Breeding Phenological Parameters of the bird species
(A — average clutch size, B — average number of fledglings, C — average breeding sucess =
number of fledglings/number of eggs x 100)

Hubertus kunyho Ram hegy I. Ram hegy II. Pilismarét
A B & A B C A B C A B C

Széncinege
1982 104 9.8 94,2 80 4,0 50,5
1983 QiFRNER AR 7 SR QS HRES 3T O3 L0 4 RGO 2 RRIS U B DIRD 31D
1984 R0 GTORAT S 0 F19: B TS O | O SRR ASERT O S 29 Q6L RSSO

Kékcinege :
1982 PSSO 087 081618 14 R 96 611 W 11111 0 81 0531039
1983 125550112/ 0889 6.0 111251 8107 8 8 831310 RO GRE 6012 i #9: ST IR S92 51
1984 1 0SR 9 0l 811 811200 a1 0, 5B R T 5T 0

Barat cinege
1982
1983 11,0 10,0 91,9 [10,0 10,0 100
1984

Fenyves cinege
1982
1983 8,0 8.0 100
1984

Orves 1égykapo
1982 600 5.6 938105, 7" 4.8"185.3 6,0 6,0 100
1983 6,8 55 81,5 6,1 5,2 84,6 5,7 3,6 62,5 40 4,0 100
1984 6,1 S0 S Sl 6,6 54 495 4,7 3,6 63,2 6.0, 1154 56,3

Kormos légykapo
1982 6,0 2.0 33,3
1983
1984

Csuszka
1982
1983 FIOERSI0 T 48 6 0 6105100
1984

Mezei veréb
1982
1983 5,0 4,0 80,0
1984 5,0




3.3 A tengerszint feletti magassdg hatdsa a koltéskezdésre

A magasabban fekvé Hubertus kunyhdi tdlgyesben a cinegék koltéskezdé-
se 46 nappal késébbre tolédott az alacsonyabban fekvé Ram hegyi . telephez
viszonyitva (3. tdbldzat). A hazai él6helyeken a kékcinegék altalaban korabban
kezdik a koltést, mint a széncinegék. A vonulo légykapok, amelyek majus elsé
napjaiban érkeznek a koltGteriileteikre, kb. 2 héttel kés6bb kezdik a fészkelést,
mint a széncinegék. A harom faj kiilonboz6 koltéskezdésére eltér6en hat a kol-
t6helyek tengerszint feletti magassaga.

A legkorabban kolt6é kékcinegéknél a legnagyobb, a legkésébb kolts orvos
légykaponal a legkisebb a koltéskezdés kiilonbsége a két vizsgilt éléhelyen. Ez a
hatas annak ellenére kimutathato, hogy a kiillonb6zdé évek kozott is jelentSsen
valtozhatnak a koltéskezdések idGpontjai.

3.4 Tojdsmeéretek

Az extrazondlis tolgyesben a széncinegék, az intrazonalisban a kékcinegék
tojasai voltak nagyobbak, de az eltérések csak az utébbi esetben szignifikansak
(hosszusdg: t = 1,67, P < 0,05, szélesség: t = 6,70, P < 0,001).

A tolgyesekhez viszonyitva a bliikkosben az orvos légykapok tojasal szig-
nifikdnsan nagyobbak voltak (hosszusag: t = 3,30, P < 0,001, szélesség: t = 2,09,
Pi<0.025):

A bukkosokben mért cinege fészekaljaknal vagy a szélesség vagy a hosszu-
sag bizonyult szignifikdnsan nagyobbnak, mig a masik tojdsméretet jellemz6 pa-
raméter nem mutatott eltérést a két éléhely kozott (4. tablazat).

3.5 A koltd madarak biometriai adatai

A négy vizsgalati teriileten kolté tomegfajok biometriai adatait az 5. tablé-
zat foglalja Ossze. A fészkelési id6szakban a madarak kézevezSinek hegye mar
meglehet6sen kopott, igy viszonylag kevés adatot sikeriilt felvenniink a szarny-
hosszusagra vonatkozoan. Ezért az él6helyek osszehasonlitdsanal a szarnyhosz-

3. tdbldzat
Aprilis 1-jéhez viszonyitott dtlagos koltéskezdés az extrazondlis és
az intrazondlis télgyesben (*** P < 0.005)

Mean date of laying (1 = April 1, significance level of Student's
test, *** P < 0.005, number of broods in parentheses)

Extrazonalis télgyes Intrazonilis tdlgyes

X S.D. b4 S'P:

Széncinege 234 i1h2S 19,6 6,70
(12) (14)

Kékcinege QNS Ex= 7,85 11319 4,02
(14) (18)

Orvis légykapé 3757 6,23 36,3 541
(35) (46)
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4. tdbldzat

A domindns maddrfajok tojdsméretei (dtlag, szonds, adatszdm) hdrom odutelepen

(L — hosszusdg, B — szélesség, * P < 0.05, ** P < 0.025, *** P < 0.001)

Egg size (mean, S.D., number of eggs) of the three dominant breeding species

(L — length, B — breadth * P < 0.05,** P < 0.025, *** P < 0:001)
Hubertus kunyho Ré&m hegy 1. Ram hegy II.
L B L B L B
Széncinege X 17.76* 153 37l 7 R 6 13,39 18,03* 13,41
SD. 0,88 0,44 0,98 0,58 0,76 0,57
n 120 120 147 147 168 168
Kékcinege X 15,65 12,10 15,49 Al 15,6 ]G REx
S.D. 0,71 0,24 0,60 0,37 0,76 0,50
n 54 54 201 201 73 73
Orvos légykapo | x 18,2 13,48 18,04 13,49 18 47*ex 1 13.62%*
S.D. 0,74 0,43 1,06 0,49 0,90 0,49
n 191 191 240 240 83 83

Megjegyzés:

Notes:

5. tabldzat

A tolgyesekben mért tojasméretek hasonlosagdra szamolt szignifikancia szinteket a
hubertusi tojasméreteknél jeloltiik. A biikkos és a Ram hegyi tolgyes tojasméret ha-
sonlosdgdt a biikkosnél jeloltiik. A nem jelolt értékeknél nincs szignifikdns killonbség.
The levels of significance computed on the differences between the two oak forests
are indicated at the dataof Hubertus Plot. The levels of significance computed on the
differences between the beech (Ram Plot II) and oak (Rdam Plot I) forests are indicated
at the data of Ram Plot II.

A hdrom t6megfaj tojo egyedeinek biometriai adatai a vizsgdlt teriileteken

The body size (weight, wing length, bill length) of the females of three dominant breeding species

(n = number of adult females)

Hubertus kunyhé Ram hegy I. R4m hegy II. Pilismarét
XS D.sien X SD N XS DN x S.D. n

Széncinege :

tomeg (weight) | 20,9 11,2 48205 RIRIY6IEEE1 2 BITO O IR 06 T 70 2 I D AR

szarnyhossz

(wing length) 74,0 - 2 |s - ISIRT74: 00082 g o — -

csOrhossz

(bill length) 12,8 0,93 30128 0,37 91129 0,45 12 | 13,1 — 1
Kékcinege

tomeg (weight) 14,0 1,20 SHNTE3 1,36 3132 0,40 2

szdarnyhossz

(wing length) 65 — 1| 66 - 1 | 66 - 1

csOrhossz

(bill length) 016042 e33R0 9 33 2 1 Lo )
Orvios légykapd

tomeg (weight)| 15,7 0,70 21 | 16,2 1,13 27 | 159 1,49 11 | 158 051 5

szamyhossz

(wing length) 81.3 2,43 14 | 81,5 2,54 11 | 81,7 1,63 61 |179.5 0,71 2

csOrhossz .

(bill length) 1STIRSEO 3R 1210 016 22 4 T D10 0 30 e o il 131 SUEN (0 4 g




szusdg adatokat nem vettiik figyelembe. A kotlé madarak testtomege erGsen
valtozott a kotlas sordn, ezért a szérasok viszonylag nagyok voltak. Az iroda-
lomban altalaban korrigialjak a kulonboz6é idében mért és ezért kulonbozé to-
megil madarak adatait (Perrins, 1979). Sajnos a hazai populacidkra ilyen korri-
g4alo faktor nem ismeretes. A cinegék négy €lohelyén mért atlagos testtomeg
nem kulonbozott szignifikdnsan.

Az extrazonailis tolgyesben fészkelG légykapok szignifikdnsan nagyobbak
voltak, mint az intrazonadlisban kolté egyedek (t = 1,81, P < 0,005). A fegyves
és bukkds élchelyen kolté egyedek testtomege hasonld volt a Radm hegyi tol-
gyeshez viszonyitva. Az 6rvos légykapok szarny- és cs6rhossz méretei nem mu-
tattak szignifikans kulonbséget.

3.6 Jelolés — visszafogdsok a domindns fajokndl

A két gyakori cinegefajbol és az orvos légykapobol a 3 év alatt 1165 pél-
danyt lattunk el egyedi szamozott jelolégylirtivel. EbbSl 106 volt adult és
1059 a fioka. A kifejlett korban jelolt cinegék 13,7%-dt, az 6rvos légykapok
5,17%-at fogtuk vissza a kovetkezd évben. A kékcinegék kozul nem volt visz-
szafogds. Az atlagos visszafogasi arany 1,48, az 6rvos légykaponal 1,07% volt,
amely az irodalombodl ismeretes adtlagos visszafogiasnak csak mintegy 10%-a.

A széncinegéknél tapasztalt nagyobb visszafogis a faj jellemz6 nagy teri-
lethtliségébol ered.

P Gylirizott egyedek szama Visszafogott
Madarfaj adult fioka egyedek szama
Széncinege 29 326 6
Kékcinege 10 284 —
Orvos légykapo 67 399 5
Total 106 1059 11

4. Diszkusszio

Szamos madarfaj alkalmazkodott természetes odvakban valo fészkeléshez.
Evolucios szempontbol ez a viselkedési forma szamos elénnyel jar e fajok sza-
mara. Tojasaik és fiokaik, valamint a koltést végz6 madarak jobban védettek az
idGjaras hatdsatol és a sok ragadozo6tél, mint a szabadon fészkeld fajok. Eppen
ezért a koltés sikeressége az odukoltd fajoknal joval magasabb, mint a tobbi
fajnal (Zeleny, 1978). A védett helyen torténd koltés azt eredményezi, hogy
ezeknél a fajokndl a fiokdak fejlédése tovabb tart, igy ezek a kirepulés idejére
fejlettebbé valnak és konnyebben képesek elhagyni a koltéureget. RepulSké-
pességiik is jobb, ami segiti Sket a kirepiilés utani kritikus idészak tulélésében
(Alerstam és Hogstedt, 1981).

A madarak odukoltéshez valé adaptacidja szamos fontos dkologiai problé-
mat vet fel, amelyeknek vizsgalatat kulonosen indokoltta teszi, hogy ezek a
fajok egyedszamukat tekintve az erdei madarkozosségek dominans dsszetevoi.

A vizsgalt vegetacio tipusok kozil a fenyvesek Magyarorszagon nem 6sho-
nosak. Ezen az él6helyen a lombos erdSkre jellemz6 fajok koltésokologiai fel-
tételei csak részben adottak. Ezek a fajok altalaban kisebb szamban telepedtek

meg ¢és altaldban fészekaljaik nagysaga elmarad a lombos erdékben koltékhoz
képest.
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A Pilisben altalaban kis tertiletli fenyvesek vannak. Ezért a fenyvesekre jel-
lemz6 fajok, pl. fenyves cinege csak kis példinyszamban fordulnak eld, igy
megfelelé adat hidnyaban e fajok részletes tanulmanyozasit nem tudtuk elvé-
gezni.

A Pilis hegység domindl6 erd6tarsulasai a tolgyesek, amelyek a domborza-
ti viszonyokat figyelembe véve altalaban intrazonalisan helyezkednek el, de he-
lyenként extrazondlis dllomanyok is el6fordulnak. A kiilonb6zé erd6tarsulasok
eltéré tengerszint feletti magassdga nemcsak a vegetacio tavaszi aszpektusdnak
kialakuldsat, hanem ezen keresztil allatpopuldciok életciklusinak dinamikajat
is befolyasoljak.

A Hubertus kunyho6 melletti, kb. 550 m magasan elhelyezked$ intrazona-
lis tolgyes hidegebb mikroklimaja miatt a vegetacio fejlédése késébb indul meg,
mint a Ram hegyiextrazonalis tolgyesben, amely kb. 200 m-rel alacsonyabban
helyezkedik el. A madarak szaporodasi ciklusanak beinditiasat végz6é hormonalis
aktivitdst a nappal hosszusig valtozasa szabja meg. Ez az dltalanosan elfogadott
nézet valoszintileg csak durva szabdalyozast tesz lehetévé, mivel vizsgalatainkban
a cinegék 4—6 nappal kés6bb kezdik a tojasrakast a magasabban (intrazonailis)
fekvd tolgyesben, mint az alacsonyabban fekvében (extrazonalisban). Valészi-
niilleg a koltéskezdés id6zitéséban az elérhets taplalékmennyiség is szerepet
jatszik mint finom — szabalyozo tényez6. Az odulakd madarak kodzul a rezidens
fajok koltéskezdése altalaban szinkronizaltan torténik, a taplalékkészlet nove-
kedésének fuggvényében. Ez a szinkronizaci6 azt jelenti, hogy a cinegék fioka-
nevelési idGszaka egybeesik a Lepidoptera larvak biomasszdjanak maximumaval.
A hazai tolgyesekben ez az idGszak kb. majus végére esik. A Lepidoptera larvak
biomassza novekedését a vegetdcio lombozatinak kifejlédése hatirozza meg.
Mivel a Hubertus kunyhoé melletti intrazondlis tolgyesben a vegetici6 fejlédése
késobb indult meg, igy a Lepidoptera larvak biomasszdjanak csucsa is késébbre
tolodott, ezért a cinegék koltéskezdése is 4—6 nappal késébb tortént, mint az
intrazonadlis tolgyesben.

A vonuld és ezért késébb kolté 6rvos légykapoknal szintén megfigyelhets
volt hasonl6 tendencia a koltéskezdésben, de a kulonbség joval kisebb, mint a
rezidens fajoknadl, mivel a vegetdcio fejlédésének kulonbségei e faj koltsékezdé-
sekor mar jorészt kiegyenlitédtek.

Az altalunk vizsgilt ered6tipusok ko6zul a hirom dominans odukoltd faj
legjobb é€l6helyének a tolgyesek tekintheték. Ezt nemcsak a megtelepedési
arany, de a lerakott tojasok szama és — az 6rvos légykapo esetében — a kirepii-
lési siker is bizonyitja. Tojdsméretiik alapjan nem talaltunk egyértelmii kiilénb-
séget az élohelyek kozott. A tojasméretek jellemzésére a hosszusag és szélesség
adatokat haszndltuk, amelyek erdsen varidlhatnak egy populdcion beliil is. Ez
a nagy variancia elfedheti az él6helyek kozott esetleg meglevd kiilonbségeket.

A kulonbozé éléhelyeken megtelepiild fajok testméreteinek értékeléséhez
csak az orvos légykaponal volt elegendd adat. A cinegék alacsony megtelepedési
aranya miatt kevés példanyt tudtunk mérni, ezért a viszonylag alacsony minta-
szam miatt nem tapasztaltunk szignifikdns kilonbségeket az egyes élShelyek
kozott. Az 6rvos légykapoknal a mért valtozok kozul csak a testtomeg kiillon-
bozott a két kisérleti tolgyesben. Az alacsonyabban fekvd, és ezért a négy vizs-
galati hely kozil a legkedvez6bb él6helynek minésulé Ram hegyi tolgyesben
altalaban nagyobb testli példanyok koltottek, ami azt bizonyitja, hogy a faj te-
ruletfoglaldasa sordn el6szor a nagyobb testii, és ezért a populdciéban dominans
szerepet jatszo egyedek foglaljak el a legjobb él6helyeket (Perrins, 1979).

A hasonlé koncepciora épiilé hosszu tdvu vizsgilatok megfelel6 mennyi-
ségli adatot eredményezhetnek ahhoz, hogy a hazai lombos erd6k dominalo
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odukdlté énekesmadar fajainak koltésbiologiajarodl egzaktabb ismereteket nyer-
junk. :

5. Koszonetnyilvdnitds

Koszonettel tartozunk Szentendrey Gézanak (Pilisi Parkerdé Gazdasag),
valamint a Magyar Madartani Egyestiletnek munkdnk sokirdnyu tdmogatasaért.
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BREEDING ECOLOGY OF HOLE-NESTING PASSERINES IN DIFFERENT
HABITATS IN THE PILIS MOUNTAINS

Jdanos Torok
Department of Systematic Zoology and Ecology
Eo6tvos University, Budapest

Tibor Csorgd
Department of Genera' Zoology
Eotvos University, Budapest

1. Introduction

Different, long-term research programmes worked out for hole-nesting
birds are known in Western- and Northern-Europe (e.g. in Netherlands from
1912, Kluyver, 1951; in Finnland from 1942, von Haartman, 1954; in Eng-
land from 1947, Lack, 1966; in Western-Germany from 1947, Berndt and
Winkel, 1981; in Belgium from 1959, Dhondt and Hubble, 1968). These kinds
of investigations are lacked in Central- and Southem-Europe. While imple-
menting these programmes, which aims were to get information on the popu-
lation dinamics and feeding of hole-nesting passerines and the latters rela-
tionships with the food supply of the environment, a lot of other ecological
problems were studied in details as well.

First evidences for density dependent population regulation were given
at this time (Kluyver, 1951; Lack, 1966) and important knownledge was
gained about the birds competition for food (Betts, 1955; Gibb and Betts,
1963; Minot, 1981) and nesting places (Dhondt, 1977). Important results
came into daylight about the breeding area fidelity of hole-nesting birds (Har-
vey et al. 1979), about the partitioning of the foraging microhabitats (Hartley,
1953) and about the different foraging strategies (Royama, 1970) within the
compass of the programmes mentioned above.

[t was in 1978 when in Hungary an organised long-term research prog-
ramme started to study the population ecology of hole-nesting passerines
dominant in deciduous forests in Central-Europe. First aim of these investiga-
tions is to gain more information about the breeding phenology, population
dinamics and feeding of these birds (T6rék and Toth, 1985). Three common,
hole-nesting species, the great tit (Parus major), the blue tit (P. caeruleus) and
the collared flycatcher (Ficedula albicollis) were examined within the compass
of the research programme.

The investigations on the population dinamics of hole-nesting birds form
a part of the researches in the Pilis Biosphere Reservation, which are coordi-
nated by the Ecological and Botanical Institute of the Hungarian Academy of
Sciences.
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2. Method

Study areas:

Plot 1: Hubertus kunyho (550 m about sea level)
vegetation: middle-aged mixed, intrazonal oak forest (Ouerco
petracae-Carpinetum)
size: 4.4 ha (47 holes)
Plot 2: Ram hegy (350 m above sea level)
vegetation: extrazonal, mixed oak forest (Ouerco petraeae-Carpi-
netum)
size: 4.4 ha (50 holes)
Plot'3: Ram hegy (350 m above sea level)
vegetation: old beach forest (Melliti Fagetum silvaticae)
size: 9.0 ha (100 holes)
Plot 4: Pilismaro6t
vegetation: spruce forest (Picea abies)
size: 6.0 ha (60 holes)

We examined the proportion of the occupied nest-holes end measured
the breeding success (number of fledglings/number of eggsx100) in four diffe-
rent forests. Setting out from the hypothesis that the strongest individuals
occupy the optimal habitat of the species, we measured the biometrical para-
meters of the breeding females: body weight (to the nearest 0.1 g), wing
length (to the nearest mm), bill and tarsus length (to the nearest 0.1 mm).
According to our second hypothesis the stronger and larger birds lay more
and/or larger eggs. Therefore we compared the clutch-size and the size of the
eggs laid by the same species in the different forests. (The maximum length
and breadth of the eggs were measured with the help of a slide-gauge to the
nearest 0.1 mm.)

The effect of the height above sea level on the start of the breeding were
also examined. We calculated the date of the first egg laying choosing April
1. as a comparative point.

The captured adults and all nestlings were ringed during the studied
years.

3. Results

3.1 Composition of the hole-nester community

Proportion of the nest-holes occupied by birds was low in the year after
putting up the nest-holes. This proportion increased gradually during the
following years. The last year is likely to show the state of saturation (Camp-
bell, 1966).

Hole-nesting birds settled in larger quantities in the oak forests than in
the beech or in the spruce forests (Table 1).

The collared flycatcher bred in the oak forests in much larger quantities
than in the other two study areas. There were more blue tit nests here as well,
but the other tit species settled in similar numbers in the four plots.

Proportion of the occupied nest-holes was lower in the oak forest at Hu-
bertus kunyho than in the one in Ram hegy which is lower above sea level. In
the latter habitat a pair of pied flycatchers (Ficedula hipoleuca) bred in 1982
as well. This species breeds rarely in Hungary. It breeds rather in Northern-
and Westermn-Europe, where it is the dominant species of the bird commu-
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Table 1. — 1. tdbldzat
Number of breeding pairs in the four study plots
(A — number of occupied nest-holes, B — number of successful broods)

A vizsgdlati teriileteken fészkeld odukolté madarak mennyiségi megoszldsa
(A — elfoglalt odik szdma, B — sikeres koltések szdma)

Hubertus kunyhé Rém hegy 1. Ram hegy II. Pilismarot
A B A B A B A B

Great tit

Széncinege
1982
1983
1984 9

W
w
wn
E=Y

4
11 11
14 12 6 3

(=)
B N G
co
(=)
(9, ]

Blue tit

Kékcinege
1982 2
1983 2 7] 10 10
1984 5 S 2 2 1 0

Marsh tit
Baratcinege
1982
1983 1 1 1 1
1984

()
w
(7

(RS

CRS

S

B

Coal tit
Fenyves cinege
1982
1983 1 1
1984

Collared flycatcher

Orvos légykapd
1982 8 8 6 6 1 1
1983 12 12 22 17 8 7
1984 14 12 35 17 14 12 8 5

—
—

Pied flycatcher
Kormos légy kapo
1982
1983 1 1
1984

Nuthatch
Csuszka

1982
1983 1 1 1 1
1984

Tree sparrow

Mezei veréb
1982
1983
1984 2

—
—_—
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nities. Thus it is interesting, that its breeding was reported from several places
and several times in the Pilis during the last few years (Haraszthy, 1984).

The proportion of coniferous forests to deciduous forests is very low
thoroughout the Pilis, mainly the area of spruce forests is very small. In this
area the great and the blue tits and the collared flycatcher also settled. This is
the nearest plot to inhabited areas (Pilismarot is 4—5 km far from here), and
it is the explanation for the presence of tree sparrow (Passer montanus).

3.2 Breeding phenological parameters

Breeding phenological parameters of the three most common species are
presented in Table 2. Both the great tit and the collared flycatcher laid more
eggs in the two habitats situated in oak forests. In case of the blue tit there
were not significant differences between the plots.

The rainy spring in 1984 had an unfavourable effect on the breeding
success of the collared flycatcher and the great tit.

The breeding success of the commonest species, the collared flycatcher,
was higher in the oak forests than in the other two plots.

3.3 The effect of the height above sea level on the start of the breeding

The start of the breeding of the tits was postponed with 4—6 days in the
oak forest at Hubertus kunyho, which is higher above sea level than the other
plot in Ram hegy (Table 3). Blue tits usually start breeding earlier than great
tits in our country. Migrant flycatchers, which arrive at their breeding areas
in the first days of May, start breeding about two weeks later than great tits.
The height of the breeding plots above sea level has different effects on the
three species.

The difference in the start of the breeding between the two studied ha-
bitats is the greatest in the blue tit, which is the earliest to breed, and this
difference is the least in the collared flycatcher, which is the latest breeder.
This effect can be shown in spite of the fact that the dates of the start of the
breeding can change significantly even between different years.

3.4 Size of the eggs

Eggs of the great tits were larger in the extrazonal oak forest, and those
of the blue tits were larger in the intrazonal oak forest, but the differences are
significant only in the latter case (length: t = 1.67, p < 0.05, breadth: t = 6,70,
P <t0:001).

Eggs of the collared flycatcher were significantly larger in the beach forest
compared with the oak forest (length: t = 3.30, p < 0.001, width: t = 2.09,
pi<i 0:025):

In the tit clutches measured in the beach forest either the breadth or the
length were significantly larger, while the other egg size parameter did not
differ between the two habitats (Table 4).

3.4 Biometry of the breeding birds

Table 5 summarises the biometrical parameters of the commonest species
breeding in the four study areas. As the tip of the primaries is rather seedy in
the breeding season we could collect very few data about the wing length.
Therefore we neglected wing length data when compared the habitats. The
body weight of the breeding birds changed considerably during the breeding,
therefore variations were great. The data of birds of different weight — as
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Table 2. — 2. tdbldzat

(A — dtlag fészekalj nagysdg, B — kirepiilt fiokdk szdma, C — koltéssiker)

Breeding phenological parameters on the four study areas
(A — average clutch size. B — number of fledglings, C — breeding success)

Koltésfenologiai paraméterek a négy vizsgilati teriileten

Hubertus kunyho

Ré&m hegy 1.

Ram hegy II.

Pilismarot

A B ©

A

B

C

A B (&

A

B

@

Great tit

Széncinege
1982
1983
1984

10,4
9.7
8,0

9.8
8.4
6,0

94,2
87,5
75,0

10,5
9,8

793
77,2

8,0
9.4
9,1

4,0
8,6
8,4

50:3
92
795

8,8
9,0

8,2
6,0

93°2
39,1

Blue tit

Kékcinege
1982
1983
1984

11,5
12,5

10,0
12,0

87,0
96,0

13,4
1251
11,0

8,2
10,7
9,0

65,1
88,3
81,8

11,0
13,0
12,0

10,3
9,0
10,5

93,2
69,2
87,5

)
11,0

8,8

Marsh tit
Barat cinege
1982
1983
1984

11,0

10,0 10,0 100,0

Coal tit
Fenyves cinege
1982
1983
1984

8,0 100,0

Collared flycatcher
Orvos légykapo
1982
1983
1984

6,0
6.8
6,1

5,6
5,5
5,0

93,8
81,5
55,1

557,
6,1
6,6

4,8
5,2
5,4

85,3
84,6
49,5

6,0
Sy
4,7

6,0 100,0
316ING2:S
3,6 63,2

4,0
6,0

4,0 100,0

5,4

56.3

Pied flycatcher
Kormos légy kapo
1982
1983
1984

6,0

2,0

33.3

Nuthatch

Csuszka
1982
1983
1984

Tree sparrow

Mezei veréb
1982
1983
1984

5,0
5,0
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Table 3. — 3. tdbldzat

Mean date of the first egg laying compared to April 1 in the extra
and intrazonal oak forests (*** p < 0.005, number of

broods in parentheses)

Aprilis 1-jéhez viszonyitott dtlagos koltéskezdés az

extra- es intrazondlis tolgyesekben (*** p <0.005)

Intrazonal oak forest
Intrazonalis tolgyes

Extrazonal oak forest
Extrazonalis tdlgyes

X S.D. X S.D.
Great tit 23,4 T2S 19,6 6,70
Széncinege (12) (14)
Blue tit 1G5k ENNNT 8 S 11352 4,02
Kékcinege (14) (18)
Collared flycatcher 37,7 6,23 36,3 5,41
Orvos légykapd (35) (46)

Table 4. — 4. tabldzat

Egg size (mean, S.D., number of eggs) of the dominant breeding species in three plots
(L — length, W — width, * p < 0.05, ** p < 0.025, *** p < 0.001)

A domindns maddrfajok tojdsméretei (dtlag, szords, adatszdm) hdrom odutelepen
(L — hosszusdg, B — szélesség, * p < 0.05, ** p < 0.025, *** p < 0.001)

Hubertus kunyhd Rim hegy I. R4m hegy II.
L B L B T B
Great tit
Széncinege X 17,76* 13,3 7%=+ 17.86 13,39 18,03* 1341
S.D. 0,88 0,44 098 0.58 0,76 0,57
n 120 120 147 147 168 168
Blue tit
Kékcinege X 15,65 12,10 15,49 kAl 15,60 11,90***
S 0,71 0,24 0,60 0,37 0,76 0,50
n 54 54 201 201 73 73
Collared flycatcher
Orvos légykapd
X 18,20 13,48 18,04 13,49 1847***  13.62
S.D. 0,74 0,43 1,06 0,49 0,90 0,49
n 191 191 240 240 83 83

Notes:

Megjegyzeés:
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The level of significance computed on the differences between the two oak forests are

indicated at Hubertus kunyhd. The levels of significance computed on the differences
between the oak (Ram hegy I) and beech (Rdm hegy II) forests are indicated at Ram
hegy II. Data which are not indicated are not significantly different.

A két tolgyesben mért tojasméretek hasonlésagara szamolt szingifikancia-szinteket a

Hubertus kunyhoi tojasméreteknél jeloltilk. A Ram hegyi tolgyes és biikkos hasonld-
sdgdt a biikkosnél (Rdm hegy II) jeloltiik. A nem jeldlt értékeknél nincs szignifikdns

kiillonbség.



Table 5. — 5. tdbldzat

The body size (weight, wing and bill length) of the females of three dominant breeding species
(n = number of adult females)

A hdrom tomegfaj tojo egyedeinek biometnai adatai a vizsgdlati teriileteken

Hubertus kunyho Rém hegy I. Réam hegy II. Pilismarot
X S n X S n X S n X S n

Great tit
Széncinege
body weight 2009 11,2 4 20LSERN R G201 1 QLG RS 1O G REE] 7w 1 182<] ) SRS T S
testtomeg
wing length 74,0 — 2 TS0 = 1| 740 0,82 4 - - -
szamyhossz
bill length 12788 193083 12,8500 37 OS] DTG (0,4 SIET2 (113 ) i e — 1
csOrhossz

Blue tit

Kékcinege
body weight 14,0 1,20 S lN1iSEs 1,36 381352 0,40 2
testtomeg
wing length 65,0 - 1] 660 - 1 |66,0 - 1
szarnyhossz g
bill length 9,6 0,42 31053 0,93 3 98 042 2)
csorhossz

Collared flycatcher
Orvos 1égykapdo

body weight 15,7 0,70 21 1162 il 187 BT S GRER 4.9 R 1S N] SER () 511 SEEES
testtomeg
wing length 81,3 0,70 14 B 502 54 8T 1636 7 9L SRR 7. 2
szarnyhossz
bill length il @ikl 12:98F 8062 =24 M1 12 QISR 0 YRS 5] 35S TN 01241804,
csOrhossz

measured in different times — are usually corrected in the literature (Perrins,
1979). Unfortunately this kind of correcting factor is not known for the Hun-
garian populations. The average body weight of the tits measured in the four
habitats did not differ significantly.

Collared flycatchers were significantly larger in the extrazonal oak forest
than those specimens in the intrazonal one (t = 1.81, p < 0.005). Body weight
of individuals in the beech and spruce forests were similar to those measured in
the oak forest in Ram hegy. Wing and bill length of collared flycatchers showed
no significant differences between the plots.

3.6 Capture-recapture in the dominant species

During the three years 1165 specimens 106 adults and 1059 nestlings,
were ringed from the two tit species and the collared flycatcher. 13.7 percent
of the great tits ringed as adults, and 5.17 percent of the flycathers were recap-
tured in the following year. Blue tits were not recaptured. Average proportion
of the recaptured birds was 1.48 percent during the three years. This propor-
tion was 1.07 percent in the collared flycatcher, which is only about 10 percent
of the proportion known from the literature.

The higher proportion of recaptured great tits can be attributed to their
great area fidelity (Table 6).
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Table 6. — 6. tdbldzat

Number of the marked and recaptured individuals of the
dominant species during the three years
A domindns fajok hdrom év alatt gyiinizott és visszafogott
egyedeinek szdma

No. of marked No. of recaptured
individuals individuals
Gyurazott Visszafogott
egyedek szima egyedek szaima
adult nestling
felnott fioka
Great tit 29 326 6
Széncinege
Blue tit 10 284
Kékcinege
Collared flycatcher 67 399 5
Omvos légykapo
Total 106 1059 11
Osszesen

4. Discussion

A lot of bird species are adapted to nest in holes. In evolutionary aspect
this behaviour is advantageous for these species in many respects. Eggs,
nestlings and breeding birds are protected better from the effects of weather
and from predators than the free-nesting species. Therefore the breeding
success is higher in the hole-nesting species than in the others (Zeleny, 1978).
Breeding in a protected place results in that the development of these species
lasts longer, thus they become better developed by the time they fledge and
they can leave the nest more easily. Their flying ability is also better, which
helps them to survive the critical period after fledging (Alerstram and Hogstedt,
1981).

Adaptation of birds for nesting in holes gives rise to a few ecological prob-
lems, which are very important to be investigated, since considering their
number these species are the dominant components of the bird communities
in forests.

Coniferous forests are not native vegetation types in the Pilis. In this
habitat the breeding-ecological conditions of birds characteristic of deciduous
forests are given only partly. These species usually settled in smaller numbers
and their clutch-size was also smaller than that in the deciduous forest.

There are usually small coniferous woods in the Pilis. Therefore the spe-
cies characteristic of coniferous forests, e.g. the coal tit (Parus ater), occure
only in small numbers. Consequently we could not study these species for lack
of suitable data.

The oak forests are the dominant forests in the Pilis and they usually
occure intrazonally according to the configuration of the terrain, but extrazonal
woods can also be found in some places. The different height of the different
forests above sea level affects not only the development of the spring aspection
of the vegetation but also the dinamics of the life cycle of the animal popula-
tions.
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The development of the vegetation starts later in the oak forest which is
550 m above sea level at Hubertus kunyho because of the colder microclimate
then in the oak forest in Ram hegy which lies about 200 m lower. Changes in
the length of the days determine the hormonal activity, which starts the rep-
roductive cycle of birds. Probably this widely-accepted view makes the possi-
bility of only rough control, as according to our investigations tits started to
lay eggs 4-6 days later in the higher oak forest than in the lower one. The
available food supply also seems to play a role — as a fine controlling factor —
in timing the start of the breeding. The start of the breeding of the resident
hole-nesting species is usually synchronized according to the increase in the
amount of the food supply. This synchronization means that the period of rear-
ing of the nestlings coincides with the time when the biomass of Lepidoptera
larvae is maximal. This period falls on the end of May in the oak forests in
Hungary. The development of the canopy determines the increase in the bio-
mass of Lepidoptera larvae. As the development of the vegetation started later
in the oak forest at Hubertus kunyho the peak in the biomass of Lepidoptera

larvae was also postponed, therefore the tits started to breed 46 days later
than in the lower oak forest.

Similar tendency could be shown in the start of the breeding in the mig-
rant collared flycatcher as well, but the difference is much less than in the
resident species as the differences in the development of the vegetation are
maily equalized by the start of the breeding of this species.

From the examined forest types oak forests can be considered the best
habitats of the three dominant hole-nesting species. It is verified not only by
the large number of breeding pairs but also by the number of eggs laid and the
fledging success in case of the collared flycatcher. On the basis of the egg-size
there is no unambigous difference between the habitats. To characterize the
egg-size we used the length and breadth data which varied very much even
within one population. This great variance may conceal the possible differences
between habitats.

Only in case of the collared flycatcher were there enough data to compare
the body size of species settling in different habitats. We could measure only
few tit specimens because of the small number of the breeding pairs therefore
there were no significant differences between the habitats. Only the body
weight differed significantly between the two oak forests in the collared fly-
catcher. In the lower oak forest in Ram hegy, which is therefore the best habi-
tat from the four plots, larger specimens bred. It documents that during the

territory occupation of a species first the larger and therefore dominant indi-
viduals occupy the best habitats (Perrins, 1979).

The long-term investigations based on similar conceptions may vyield

enough data to gain more exact knowledge about the breeding biology of the
hole-nesting passerines dominant in deciduous forests.
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Summary

Breeding ecology of the dominant hole-nesting passerines (great tit, Parus
major, blue tit, P. caeruleus, collared flycather, Ficedulla albicollis) was exa-
mined in four characteristic forests in the Pilis Biosphere Reservation. During
the three year investigation the oak forests proved to be the optimal habitat
of these three species. The different height of the forests above sea level de-
termines not only the start of the breeding but also the breeding phenological
parameters of the breeding population through the different microclimatic
parameters. These differences are more significant in the resident species than
in the migrant flycatcher which breeds later. From the studied breeding para-
meters the egg size did-not prove to be suitable to show the differences bet-
ween the habitats because of the great variance.

Osszefoglalds

A Pilis Bioszféra Rezervatum teruletén elhelyezkedé6 négy jellegzetes erd6-
tarsulasban tanulmanyoztuk a domindns odukolté énekesmadarak (széncinege,
Parus major, kék cinege, P. caeruleus, 6rvos légykapo, Ficedulla albicollis) kol-
tésokologidjat. A haroméves vizsgialat sordn a kilonbozé él6helyek kozul a tol-
gyesek bizonyultak a fenti harom madarfaj optimalis €él6helyének. Az erdGtar-
sulasok eltérd tengerszint feletti magassaga az eltéré mikroklimatikus tényezo-
kon keresztil nemcsak a koltés kezdetét, hanem a kolté populdcio koltséfe-
nologiai paramétereit is megszabja. A rezidens fajoknal ezek a kuldnbségek sza-
mottevébbek, mint a vonuld és ezért késGbb kolté orvos légykaponal. A vizs-
galt koltésfenologiai paraméterek koziil a tojasméret (hosszusag, szélesség), a
nagy variancia miatt nem bizonyult alkalmasnak az él6helyek kozotti kulénb-
ségek kimutatasara.

Irodalom — References

Alerstam M. — Hogstedt G. (1981): Evolution of hole-nesting in birds. Ornis. Scand., 12. pp. 188—193.

Bermndt R. — Winkel W. (1981): The hole-nester programme of the Braunschweig research station for
population ecology, Institute ,,Vogelwarte Helgoland . Ring, 9. pp. 194 -200.

Betts M. M. (1955): The food of titmice in oak woodland. J. Anim. Ecol, 24. pp. 282—-323.

Campbell B. (1968): The Dean nestbox study, 1942--1964. Forestry, 41. pp. 26 -46.

Dhondt A. (1977): Interspecific competition between great and blue tit. Nature, 268. pp. 521-523.

Dhondt A. — Huble J. (1968): Fledging date and sex in relation to dispersal in young great tits. Bird
Study, 15. pp. 127-134

Gibb J. — Betts M. M. (1963): Food and food supply of nestling tits (Paridae) in Breckland pine.
J. Anim. Ecol., 32. pp. 489-533.

Haraszthy L. (ed.) (1984): Magy arorszag fészkel6 madarai. Natura.

Hartley R. H. T. (1953): An ecological study of the feeding habits of the English titmice. J. Anim.
Ecol., 22. pp. 261-288.

Harvey P. H. — Greenwood P. J. — Perrins C. M. (1979): Breeding area fidelity of great tits (Parus
major). J. Anim. Ecol., 48. pp. 305—-313.

Kluyver H. N. (1951): The population ecology of Great Tit, Parus m. major L. Ardea, 39. pp. 1-135.

Lack D. L. (1966): Population Studies of Birds. Oxford Univ. Press London.

Minot E. O. (1981): Effects of interspecific competition for food in breeding blue and great tits.
J. Anim. Ecol., 50. pp. 375-385.

Perrins C. M. (1979): British Tits. Collins, London.

76



Royama T. (1970): Factors governing the hunting behaviour and selection of food by Great Tit
(Parus major L.). J. Anim. Ecol., 39. pp. 619—-668.

Torok J. — Toth L. (1985): A versengés kisérletes vizsgalata cinege populidciékon koltési idészakban.
Allattani kozl. 72. pp. 135—143.

von Haartman, L. (1954): Der Trauerfligenschapper. III. Die Nahrungsbiologie. Acta Zool. Fenica,
83., pp. 1-96.

Zeleny, L. (1978): Nesting box programs for bluebirds and other passerines. pp. 55—60.in Temple S.A.
(ed.) Endangered Birds: Management Techniques for Preserving Threatened Species 1978.

Autor’s address:

Dr. Jdnos Torok

Dr. Tibor Csorgd

Eotvos L. Tudomanyegyetem
H—1088 Budapest

Puskin u. 3.

77



FATORZSON TAPLALKOZO MADARFAJOK
TAPLALEKSZEGREGACIOJA

Csorba Gdbor

Természettudomanyi Muzeum Allattara

Dr. Torok Jdanos
ELTE Allatrendszertani Tanszék

Az utobbi idében tobb munka foglalkozik az egyuttélé (szimpatrikus) ma-
darfajok taplalékkeészlet felosztasaval. Az azonos taplalkozasi hely ugyanis ver-
sengést (kompeticiot) eredményezhet a fajok kozott, melyek ezt a szamukra
karos hatast elkulonuléssel (szegregacioval) csokkentik. A taplalkozasi tevé-
kenység soran szegregacio lehetséges a keresési viselkedés kulonbozéségében, a
taplalkozasi hely felosztasdval, a taplalék méret-, energiadsszetétel szerinti diffe-
rencialasaval. Jelen dolgozat a taplalékosszetétel és méretpreferencia alapjan
torténod szegregaciot vizsgalja a koltési idoszakban.

A foként fakéregrdl taplalkozo fajokrol (Dryocopos martius, Dendrocopos
spp., Certhia spp., Sitta europaea) szegényesek az adatok, a végzett vizsgalatok
is csak egyes fajparokra vonatkoznak (Jenni, 1983; Alatalo, 1973). A harkalyok
taplalékosszetételét pedig hazankban a szdazadelon (Csiki, 1905) vizsgaltak utol-
jara.

Vizsgalati teriilet

A tanulminyozott teriilet egy 12 hektaros kevert allomanyu, kézépkor
tolgyes, Budapest hataraban. A teruletre 60 db mesterséges fészekodut helyez-
tunk ki, ezek egyik célja a csuszkak megtelepitése volt.

Anyag és modszer

Négy fatorzson taplalkoz6o madarfaj (Certhla sp., Sitta europaea, Dendro-
copos medius, D. major) taplilék ,resource’ -ének felosztasat vizsgaltuk. A két
vizsgalati évben (1981, 1982) a fakusznil és a kozépfakopancsnal egy-egy,
a nagy fakopancsnal négy, a csuszkanal ot fészektol tudtunk taplalékot gyiij-
teni. Vizsgalatainkban a fiokak torokelkotésének modszerét hasznaltuk, melyet
eloszor Kluyver (1933) alkalmazott seregélyeken. A fiokdk nyakara 3 mm- @ pa-
mutszallal szoritokotést helyeztiink, majd 1 6ra mulva a felgytilemlett taplalékot
csipesszel eltavolitottuk. A zsakmanyallatokat 70%-os izopropilalkoholban tarol-
tuk a meghatdrozasig. (Mintegy 5500 darab taplalékallatot sikerult gytjteni.)

A feldolgozas soran a madarak megkulonbozteté képességét probaltuk fi-
gyelembe venni, igy a konnyebb megkozelithetGség miatt a tapldlékallatokat
— szin, méret, kalonatartalom stb. kategorizalas helyett — csalddszinten iden-
tlﬁkaltuk az.eltéré életter(i, taplalkozasu fejlodési alakokat pedig kulon cso-
portnak tekintettuk.
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A taplalék elemzését két szempont szerint (taplalékméret, €s -Osszetétel)
végeztik el. Szamoltunk niche-szélességet (diverzitiast) és niche-atfedést (ha-
sonlosagot). A szamitasokndl a Shannon-Wiener (Shannon és Weaver 1949) és
a Renkonnen (1938) formuldkat hasznéltuk.

Mivel a zsaikmanyban tobbszor szerepeltek kis tomegli, dmde nagy szam-
ban egytitt talalhato fajok (pl. levéltetvek), célszerii volt nemcsak egyedszamok-
kal, hanem szaraz sulyokkal is szamolni. Ez ugyanis tobbet arul el a megszer-
zett taplalék tényleges értékérdl.

Eredmények

A feldolgozas eredményeként a fontosabb taplalékcsoportokat az 1. tabla-
zatban tuntettuk fel.

1. tdbldzat
Fontosabb zsdkmdnycsoportok szdzalékos megoszldsa
poloska | levéltetd | bogar | hernyd | kétszarnyu | pok
Certhia sp. 4.6 26.2 3.3 1151 20.9 32,8
S.europaca 59:5 )2 q53 16.3 10,0 4.0
D.medius 10,9 24 4 552 42.8 10,1 j L7
D.major 48,9 2055 154 8.6 10,1 10,3

Hogyan tukrozédik ez az eltérd taplialékvalasztds a diverzitas-értékekben
(2. tablazat). A fakusznadl tapasztalhato nagy niche-szélesség oka, hogy tébb zsdk-
ménycsoportbol fogyasztott nagyobb mennyiséget. A csuszkaesetében jol latha-
to a kulonbség a kétféle modon szamolt értékek kozott, mert a kategoriaszam
magas volt ugyan, de a tdaplalékdllatok tobb mint 60%-a volt poloska, igy az
egyedszam alapjan szamolt diverzitds itt alacsonynak bizonyult.

A szarazsuly alapjan szamolt dtlagos zsakmanyméret (3. tablazat) a legki-
sebb termet(i fajnal, a fakusznal a legalacsonyabb, a madarak testméretének no-
vekedésével a hasznositott mérettartomany novekedett.

A négy madarfaj datlagos taplalékmérete (1. abra) szignifikans pozitiv kor-
relaciot mutatott az adult madarak tomegével (r=0,923, p < 0,05) és atlagos
cs6rhosszaval (r=0,970, p < 0,01).

Az egyes madarfajok kozotti szegregalodas mértékérdl a hasonloséagi érté-
kek adhatnak felvilagositist (4. tabldzat). Az adatok alapjin a fakusz hatdrozot-
tan elkulonul a tobbi fajtol, ugyanakkor a csuszka és a nagy tarkaharkdly a vizs-
galt két niche-dimenzidban jelentds atfedést mutatott.

Az egy zsakmanycsoporton beluli méret szerinti elkulonulésre jé példa a
levéltetvek eloszlasa (2. abra).

Diszkusszio

A fakérgen keres6 madarkozosségek taplalékkészlet felosztiasara vonatko-
z6 irodalmi adatok szegényesek. A szimpatikus Certhia-fajok, Sitta europaea,
Dendrocopos medius és D.major egylittes taplalékanalizisét koltési idében ed-
dig még nem végezték el.

Eredményeink alapjan a legnagyobb elkiilontilést a fakusz mutatta. A fi6-
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2. tabldzat

Tdplalékosszetétel diverzitds

egyedszam szarazsuly
alapjan
Certhia sp. 2,46 2451
S.europaea 1,78 2.5
D.medius 2,26 1,98
D.major 1S 1,88

3. tdbldzat

Taplalékdllatok dtlagmérete (szdraztomeg alapjdn) és

mérettartomdnyaik
Atlagméret Tartomany
(mm)
Certhia sp. 1615 1-18
S.europaea 12,6 1-24
D.medius 14,0 1-25
D.major 18,3 1-38

kak taplalékabol elSkerilt allatcsoportok (Tripetidae, Opilionidea) azt bizo-
nyitjdk, hogy inkdbb a fatorzs felszinén vagy a kéregrepedésekben megbuvo
allatokra vadaszik. Kuitunen és Tormala (1983) finnorszégi fenyvesekben szin-
tén fiokanevelés idején tanulmanyozta a C.familiaris taplalékat. A gyujtott
mintikban dominaltak a Phoridae csalddba tartozo kisméretii legyek és a po-
kok. Csiki (1905) és Szijj (1957) Magyarorszagon gyujtott Certhia fajok gyo-
mortartalmabol els6sorban bogarakat (Curculionidae), kisebb részben pedig
hangydakat, poloskakat és pokokat mutattak ki.

A D.medius legfontosabb zsikmanycsoportjai a hernyok és a levéltetvek
(egyedszamban), illetve a hernyok és a Dipterdak (szarazsulyban) voltak. Svajc-
ban gylitott fiokataplalékban szintén a hernyok domindltak, és megegyezést
mutatott a hazai vizsgalatokkal a Tipulidae, Formicidae, Cantharidae és Panor-
pidae fogyasztas is (Jenni, 1983). Csiki (1905) és Blume (1968) kozép fako-
pancs gyomortartalmabol hangyakat, bogarakat és poloskiakat mutatott ki.

A D.major fiokak levéltetdi, kaszaspok és hernyo fogyasztidsa hasonlo
aranyokat mutatott, mint Jenni (1983) vizsgalata. A Budapest kozeli tolgyes-
ben a szul6k tobb Heteropterat és Tipulat, valamint kevesebb Hymenopterat
hordtak a fidkaknak, mint a svajci él6helyen. Csiki (1905) vizsgalatai szerint a
faj f6leg bogarakkal, kisebb mennyiségben pedig hangydkkal taplalkozik.

A S.europaea a fiokatapldlék alapjan jobban elkulonilt a fakusztol,
mint a harkalyoktoél, a nagy fakopanccsal pedig magas hasonlosigot mutatott.

Az eredmények alapjan a fatorzson keresé madarkozosségekben vizsgalt
niche dimenzidok kozul a legnagyobb szegregacid a zsikmanyosszetételben van.
Ez a paraméter mas madarkozosségekben is fontos szegregilo tényezé (Torok,
1984). Itt is érvényesiil az az d6koldgiai szabdly, hogy a hasonlé6 médon taplal-
kozo6 fajoknél a testméret és a zsakmanymeéret pozitiv korrelacidt mutat.
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Summary

Food resource partitioning of sympatric Certhia sp., Sitta europaea, Dendrocopos medius and
D.major was studied in the breeding season. Food samples were obtained by placing neck-collars on
the nestlings. Spriders, aphids and tripetids predominated in the food of treecreeper nestlings; cater-
pillars, dipterans and aphids in the food of the middle spotted woodpeckers; caterpillars, coleopte-
rans, dipterans, spiders and hemipterans in the food of great spotted woodpeckers and nuthatches.
Certhia sp. was significantly segregated from the other species. Mean prey size of the four species
(based on dry weight) was significantly positively correlated with body mass and bill length of the
birds.
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THE STUDY OF BIRD SPECIES FORAGING ON THE BARK

Vanicsek Ldszlo
Hungarian Omithological Society

1. Introduction

Examining the bird communities in oak forests it appears immediately
that populations form loosely or tightly associated groups with respect to re-
sorce utilization. One of these is the group of birds foraging on the bark. which
segregates from the other groups in a large degree because of the special forag-
ing techniques of the birds forming this group. The group consists of the Hun-
garian representatives of woodpeckers (Picidae), nuthaches (Sittidae) and treec-
reepers (Certhiidae).

It can be assumed that food supply narrows down in winter and thus it
is the main limiting factor for the members of the group. If it is true then we
can suppose further that the differences in foraging can be the basis of any
fundamental segregation between populations in these months. There are se-
veral ways to approach these differences.

Disregarding the experimental methods one of the most obvious ways is
the analysis of food. but besides some other problems it can bé carricd out
only by examining the stomach content of a great number of individuals from
ecach population, but it leads to the death of birds. In a certain area. where food
supply 1s more or less homogencous, in no cicumstances occure the studied
bird species in suitably large quantities.

The other approach is the study of foraging. It is probable that resource
patitioning in birds works through behaviour and microhabit utilization (Baker
and Baker. 1973). It is supported by the fact that comparing the stomach con-
tents, overlap i1s overestimated comparing to the approach mentioned above
(Orians and Hom. 1969). This method is more favourable in a practical point
of view as well: birds do not suffer any loss while collecting data, and the obser-
vations can be carried out relatively easily and efficiently.

As the problem must be approached in different ways, during the preli-
minary studies I chose five from the possible standpoints, three of which refers
to microhabitat utilization and two refers to foraging behaviour.

During the winter period besides the assumption that food supply narrows
down it is also likely that the distribution of food is near constant in time, and
thus the changes due to it and other seasonal changes which modify foraging
are negligible (Travis, 1979; Conner, 1981).

The exact question is how the populations of the different species deviate
from the situation, when they choose the categories randomly or choose the
tree species according to food supply, what factors are responsible for similari-
ties and differences between populations. Foraging behaviour of some species
has been investigated intensively (Jackson, 1969; Alatalo, 1978; Winkler, 1979;
Conner, 1980; Hooper-Lennartz, 1981; Williams-Batzli, 1981; Jenni, 1983;
Peterson, 1983), however the fact that theese studies were carried out in diffe-
rent habitats, circumstances and from different standpoints, makes the compa-
rnison of results difficult. The determination of the group-composition is more
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or less arbitrary because of the rare species which belong to this group consider-
ing their foraging behaviour.

This study involves those species which are frequent, stable elements of
the group, and can be found in the study area in any time. These are the
following:

Dendrocopos major (Great spotted woodpecker),

Dendrocopos medius (Middle spotted woodpecker),

Dendrocopos minor (Lesser spotted woodpecker),

Sitta europaea (Nuthatch),

Certhia spp. (Treecreepers).

In the last case I did not distinguished between Certhia familiaris and
C. brachydactyla as it is impossible during the observations taken from relati-
vely great distances, and the birds could be heard singing only occassionally.
In contradiction to Szijj’s results (1957) and according to my and others ob-
servations only C. familiaris occures in the study area. The presence of
C. brachydactyla cannot be excluded as well, but the similarity of the two spe-
cies and their significant morphological differences from the other species of
the group suggest that the conclusions of the study can be valid for both spe-
cies in an oak forest.

2. Methods

2.1 Study area

Observations were carried out in a middle aged mixed Turkey-oak forest
250—-300 metres above sea level in the Budai mountains. The forest surrounds
a meadow with scattered trees and shrubs. The 15 ha area has a north-east-
south-west slope and it is bordered by forests from the south, north and north-
west, an orchard from the south and plaugh-lands from other directions.

The dominant tree species of the forest are Quercus petraea and Q. cerris.
Fraxinus ornus, Cerasus avium and among shrubs Comus mas, Crataegus mo-
nogyna, Acer campestre and Ligustrum vulgare are also frequent. Viburnum
lantana and Euonymus verrucosus can be found in the area as well. The height
of the canopy of the trees is usually 18—22 metres.

2.2 The technique of observations

Observations on foraging behaviour were taken from December until Feb-
ruary. Supposing that the different foraging techniques may vary during the
day, observations were taken from late moming till early afternoon, which
period is spent with foraging of more or less constant intensity after the quite
intensive foraging in the morning. Observations, which were taken during a
random walk on the study area, were not started when the birds were sighted
but after their first flight among trees or shrubs. 20 second periods were chosen
as observation units. According to observations at least 20 seconds arc needed
for the birds to start to forage. Shorter periods are spent with the examination
of the disturbing circumstances and then the birds fly to another place, start
to forage or perform other activities. Time spent with foraging on a tree or
shrub varied between 20 second and 7 minutes. Longer periods were spent
with searching and opening the different food resources, searching in a given
place rarely exceeded 35—-40 seconds. Data were collected according to five
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1. tdbldzat

A vizsgdlt forrdsfelosztdsi dimenziok kategoridi

Categories of resource-utilization dimensions

Dimenzié — Dimension Kategoridk — Categories

a) ataplalkozas sordn felke- Quercus petraea, Q. cerris, Fraxinus ornus, Cerasus avium, Cornus
resett fasszariak mas, egyéb — other
tree and shrub

b) a taplalékkeresés helye torzs — trunk, dgatméré — branch diameter (cm): 10—5, 5-3, 31,
foraging place <4l

c) tdplalékkeresési magassag 0-2,2-4,4-6,6-8,8-10,10—14, 14, 18, 18 <
foraging height (m)

d) taplalékkeresési technika szedegetés — gleaning, vésés — carving, kéreghdntdis — peeling,
foraging technique egyéb — other

e) tapldlékkeresé mozgas- fel egyenesen — upward in a straight line, fel csavarvonalban — up-
formak ward in a spiral line, le egyenesen — upside down in a straight line,
direction of movement le csavarvonalban — upside down in a spiral line, korbe oldalra —

sideward around

standpoints in two groups (Tabl. 1.). Frequency of tree and shrub species were
determined by counting them in ten randomly chosen 20 m quadrats.

2.3 Treatment of data

Data obtained during the observations were treated in two complementary
ways. One method is to calculate the diversity in microhabitat utilization and
foraging behaviour of the populations on the basis of different standpoints with
the help of the Shannon formula (Shannon and Weaver, 1949).

H =X p;log (p;)

As H is strongly affected by S (number of categories within one stand-
point), in each case maximal H was calculated for the sake of comparison.

The other method is to compare the populations within each standpoint

with the help of the Schoener formula (Schoener, 1970; Renkonen, 1938).
which describes the overlaps sufficently in this case.

]
— 2 Z[p ;= Py

where py j is the relative frequency of category i in species 1, and pj j is the
relative frequency of category i in species 2.

3. Results

3.1 Microhabitat utilization

The populations preferred different tree species (Fig. 1).Two main groups
can be distinguished according to it. One is the group formed by woodpeckers,
which prefer Quercus species considerably, while in the case of the other group,
which contains the nuthach and the treecreeper, oak-preference is statistically
significant but is not so strong (Tabl. 2.). Oak-preference comes from the fact,
that these trees have a complex, grooved bark surface which results in the pre-
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1. dbra A vizsgdlt maddrfajok tapldlkozdsi gyakorisigai a kiilonbozd fasszaniakon. (ma: Dendrocopos
maior; me: D.medius; mi: D.minor; si: Sitta europaea, ce: Certhia spp. — a tovdbbi dbrdkon és a
tdbldzatban ugyanezek a jelolések haszndlhatosak). Az alsé sorban a készlet ardnyai szerepelnek.
(a: Quercus petraea; b: Q.cerris; ¢: Fraxinus ornus; d: Cerasus avium; e: Comus mas, f: egyeb) -

Foraging frequencies of birds on different trees and shrubs. (ma: Dendrocopos maior, me: D.medius;

mi: D.minor; si: Sitta europaea, ce: Certhia spp. — these abbreviations will be used in the
following figures). The last line shows the proportions of supply. (a: Quercus petraea, b: Q.cerris;
¢: Fraxinus omus; d: Cerasus avium; e: Cornus mas; f: other)
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2. tdbldzat
A tdpldlékkeresésnek az egyes dimenziok szerint a hozzdférhetdséggel mutatott dtfedesei
(n = a megfigyelések szama)

The overlaps between foraging dimensions and availabity
(n = number of observations)

ma me mi si ce
n=958 n=266 n=400 1 n=501 n=422
!
2 [
a) a taplalkozas soran fclkere
sett fasszaruak 0.66 0,70 0,65 0.88 | 0,81
tree and shrub | ‘
b) keresési magassag 0,64 0,54 ‘ 0.30 0.63 0.45
foraging height (m) l h
¢) keresési technika 0,64 0,51 043 0.33 0.31
foraging technique | |
el s = il e | kA e i ol | 1) il a1y
d) keresési mozgasforma 0,41 0,24 0,21 0,80 | 0.61
direction of movement i ] i

sence of arthropods in larger quantities. Thus choice of tree species seem to
mean choice of bark surface and it is connected with availability as well. It is
unknown what causes the preference of D.minor for Q.cerris.

Considering the diameter of branches on which the birds forage, one
group can be distinguished (Fig. 2.). It is formed by the two larger Dendro-
¢opos species and the nuthatch. These birds forage both on the bark and on
the branches. On the contrary the treecreeper forages exclusively on the trunk
while D.minor forages only on the thin twigs. The result for the deviation from
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2. dbra Tdpldlékkeresési gyakorisdgok a fatorzson €s a kiilonbozo dtmérdjii dgakon. (a: torzs;
b: 10-5 cm; c: 5—3 cm; d: 3—1 cm; e: 1 > cm) — Foraging frequencies on the trunk and on branches
of different diameters. (a: trunk; b: 10—5 em; ¢: 5-3 cm;d: 1-3 cm; e: 1 >cm)

R

0. major D. medius D. minor Sitta europaea Certhia spp.

3. dbra Tdpldlék keresési gyakorisagok a kiilonbozo magassagokban. (a: 0—-2 m, b: 2—4 m;c:4-6 cm;
d:-6-8m;e:8—10m; f: 1014 m; g: 1418 m, h: 18 <m) — Foraging frequencies in different
heigths. (a: 0-2m;b:2—4m;c:4-6m;d:6-8m;e:8—10m; f: 10-14 m; g: 1418 m; h: I8 <m)

the supply is uncertain as the probabilities of choices between categories are
not equal.

Bird species choose foraging height non-randomly as well (Fig. 3.). From
the results it can be concluded, that considering microhabitat utilization D.mi-
or and Certhia spp. segregate strongly in two different directions. Consequently
these species show the greatest deviation from the supply.

Diversity values also suggest that there is some kind of habitat partition-
ing, and it becomes clear for the examined populations if we consider microha-
bitat utilization on the basis of all the three standpoints (Fig. 4.). It can be seen
that the points representing populations in the three dimensional space segre-
gate from each other. Let consider the former two species specialists within the
group. The nuthatch seems to be microhabitat-generalist, as the only restric-
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1. dbra A vizsgdlt maddrfajok tdpldlkozdsi gyakorisdgai a kiilonbozd fasszdaniakon. (ma: Dendrocopos
maior; me: D.medius; mi: D.minor, si: Sitta europaea, ce: Certhia spp. — a tovdbbi dbrdkon és a
tdbldzatban ugyanezek a jelolések haszndlhatosak). Az also sorban a készlet arinyai szerepelnek.
(a: Quercus petraea; b: Q.cerris; ¢: Fraxinus ornus, d: Cerasus avium, e: Cormus mas; f: egyeb) —

Foraging frequencies of birds on different trees and shrubs. (ma: Dendrocopos maior; me: D.medius,

mi: D.minor; si: Sitta europaea; ce: Certhia spp. — these abbreviations will be used in the
following figures). The last line shows the proportions of supply. (a: Quercus petraea; b: Q.cerris;
¢: Fraxinus omus; d: Cerasus avium, e: Cornus mas, f: other)

2. tdbldzat

A tdpldlékkeresésnek az egyes dimenzick szerint a hozzdférhetdséggel mutatott dtfedései

(n = a megfigyelések szama)

The overlaps between foraging dimensions and availabity

(n = humber of observations)

ma me mi si ce
n=958 n=266 n=400 n=501 n=422

a) a taplalkozas sordn felkere-
sett fdasszaruak 0.66 0,70 0,65 0.88 0.81
tree and shrub

b) keresési magassag 0,64 0,54 0,30 0,63 0.45
foraging height (m)

¢) keresési technika 0,64 0,51 0,43 0.33 0.31
foraging technique

d) keresési mozgasforma 0.41 0,24 0,21 0,80 0,61
direction of movement

sence of arthropods in larger quantities. Thus choice of tree species seem to
mean choice of bark surface and it is connected with availability as well. It is
unknown what causes the preference of D.minor for Q.cerris.

Considering the diameter of branches on which the birds forage, one
group can be distinguished (Fig. 2.). It is formed by the two larger Dendro-
¢opos species and the nuthatch. These birds forage both on the bark and on
the branches. On the contrary the treecreeper forages exclusively on the trunk
while D.minor forages only on the thin twigs. The result for the deviation from
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Sitta europaea Certhia spp.

2. dbra Tdpldlékkeresési gyakorisdgok a fatorzson és a kiilonbozd dtmérdji dgakon. (a: torzs;
b: 10—5 cm; c: 5-3 ¢m; d: 3—1 cm; e: 1 >cm) — Foraging frequencies on the trunk and on branches

of different diameters. (a: trunk; b: 10—5 cm; ¢: 5-3 em;d: 1-3 cm; e: 1 >cm)
10%=
18
-18
-14 '
-10
[
4-6
-4 |-
0-2 |

D. major D. medius D. minor Sitta europaea Certhia spp.

o

3. dbra Tdpldlékkeresési gyakorisigok a kiilonbozo magassigokban. (a: U0-2m;b:2—4m;c:4-6 cm;
d:6-8m:e:8—10m; f 10—14 m; g: 14— 18 m; h: 18 <m) — Foraging frequencies in different
heigths. (a: 0—2 m;b:2—4m;c:4-6m;d: 6-8 m; e:8—10m; f: 10-14 m; g 149—18 m; h: 18 <m)

the supply is uncertain as the probabilities of choices between categories are
not equal.

Bird species choose foraging height non-randomly as well (Fig. 3.). From
the results it can be concluded, that considering microhabitat utilization D.mi-
or and Certhia spp. segregate strongly in two different directions. Consequently
these species show the greatest deviation from the supply.

Diversity values also suggest that there is some kind of habitat partition-
ing, and it becomes clear for the examined populations if we consider microha-
bitat utilization on the basis of all the three standpoints (Fig. 4.). It can be seen
that the points representing populations in the three dimensional space segre-
gate from each other. Let consider the former two species specialists within the
group. The nuthatch seems to be microhabitat-generalist, as the only restric-
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4. dbra A tipldlékkeresés diverzitdsai a ,,microhabitat’” haszndlatban. (x: tdpldlékkeresési hely;
y: a tdpldlkozds sordn felkeresett fisszdriak, z: tdpldlékkeresési magassig) — Foraging diversities in
microhabitat utilization. (x: foraging place; y: trees and shrubs visited during foraging;

z: foraging height)

tion during foraging that birds do not visit the outer, open parts of the canopy.
In case of the two larger Dendrocopos species choice of bark surface seems to
be important. The positions of the points compared to each other suggest that
their place is non-random on the basis of diversity values.

Pair of species were represented in the space as well on the basis of their
overlaps (Fig. 5.). It appears from it immediately that D.minor segregates from
the other species in a large degree. It is worth mentioning that while similarity
increases considering some standpoints, it decreases according to others. It is
not valid for the points representing pairs of species with great overlap, which
cluster in one group. Here the tendency is the opposite.

3.2 Foraging behaviour

Foraging techniques are varied mainly in the woodpeckers (Fig. 6.).
Although the nuthatch and treecreeper carve ocassionally, their carving does
not tend to open a foodpatch situated deeply under the bark, but makes it
possible to catch the food from the grooves or directly under the bark.
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of species in microhabitat utilization. (for x; y; z see Fig. 4)

D. major D. medius D. minor

N &
N \ S

A

gleaning carving

i (BN PRIt s i B 7//

peeling flying
Sitta europaea Certhia spp.

6. dbra Az egyes tdpldlékkeresd technikdk gyakorisdgai. (a: szedegetés; b: vésés; c: kéreghdntds;

: egyéb) — Frequencies of different foraging techniques. (a: gleaning: b: carving; c: peeling; d: other)
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7. dbra A tdpldlékkeres mozgdsformdk gyakorisigai. (a: fel egyenesen; b: fel csavarvonalban;
c: le egyenesen; d: le csavarvonalban, e: kérbe oldalra) — Frequencies of directions of searching
movements. (a: upward in a straight line; b: upward in a spiral line; c: upside-down in a straight line;
d: upside-down in a spiral line; e: sideward around)

Searching movements are the most varied in the nuthatch (Fig. 7.). This
bird moves randomly and a bit more frequently upside-down on the tree. The
treecreeper also moves variously upward and sideward around, which enables
the thoroughout examination of the grooves in the trunk. Woodpeckers use less
movements than the other species. Comparison with the supply shows an iden-

tical picture.
H

1.0

MECOoO~23TO0OM~ WIFD®BMRAO™M
L

Direction of movement

8. dbra A tdpldlékkeresés diverzitdsai a magatartds szerint. (x: tdpldlékkeresé mozgdsformdk;
y: tdpldlékkeresd technika) — Diversities in foraging behaviour. (x: direction of searching movement;

y: foraging technique)

Diversity values support the picture outlined above (Fig. 8.). Two separate
groups are formed, one by the nuthatch and the treecreeper and the other by
the woodpeckers. Figure suggests that there is some relationship between forag-
ing techniques and foraging movements. While the technique is the special
standpoint of behaviour in the woodpeckers, it is valid for the movements in

the other two species.
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9. dbra A fajpdrok hasonlosdgai a tdpldlékkeresé magatartds szerint. (x; y; — ldsd 8. dbra) — Similarities
of species in foraging behaviour. (for x; y see Fig. §.)

Considering the overlaps between species it can be seen that pairs of
woodpecker species form one group and their overlaps are great (Fig. 9.).
Comparing the nuthatch and the treecreeper with the woodpeckers we can
conclude, that they resemble the nuthatch considering techniques and the
treecreeper considering movements.

4. Discussion

Besides choosing the suitable dimensions of examination, the greatest
problem and a careful task is to interpret the diversities and overlaps between
populations. A detailed review on the problem can be found in Szab6’s sum-
mary (1984), here only some conclusions of the study will be discussed.

Resource partitioning is realized obviously through the joint effect of se-
veral factors within the group. Partitioning does not manifest in each dimen-
sion and in each species with the same intensity. An example for it D.minor,
which is woodpecker-like in respect to foraging while in microhabitat utiliza-
tion it segregates strongly from the other species of the group. This fact refers
to that partitioning is carried out in different ways according to different
standpoints. Overlaps in microhabitat utilization and behaviour do not mean
by all means competition. Great overlap is neither the necessary nor the
sufficient condition of competition (Pianka, 1976) and its value frequently
indicate a postcompetitive situation (Ratchke, 1976). It can be assumed from
the comparison of populations that segregation is the result of some compe-
titive interaction, but from the results it cannot be decided whether it works
even today or not.

Further specialization within the group according to foraging shows that
environment is stable and well structured (Cody, 1974). Generralists are
usually adapted to variable environment which is determined by several fac-
tors (Schoener, 1974). On the basis of the study the nuthatch is a generalist
forager it forages by trial and error. It means that either this foraging beha-
viour is the result of a special strategy or segregation is realized in another
dimension which was not studied (e.g. food composition). Results show that
the examination of microhabitat utilization and foraging behaviour can be
suitable for characterizing resource partitioning by bird species, but only
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further observations, taken following the seasonal changes can reveal which
conditions regulate partitioning.

5. Summary

The group of bird species foraging on the bark was examined consider-
ing their microhabitat utilization and foraging behaviour in a mixed Turkey-oak
forest in the winter period. The frequent species: Dendrocopos major, D.me-
dius, D.minor, Sitta europaea and Certhia spp. were involved in the study.
Diversity of foraging and overlaps between populations were determined on the
basis of five standpoints of observations. Populations segregate within the
group, but segregation is different in each dimension and within a dimension
for each population. Comparing microhabitat utilization and foraging beha-
viour it can be assumed that the possibilities and ways of segregation are dif-
ferent according to the two standpoints.
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Fakéregrol és fakéreg aldl tapldlkozé hazai madarfajok
tdpldlkozdsdnak vizsgdlata

Vanicsek Ldszlo
Magyar Maddrtani Egyesiilet

1. Bevezetés

A tolgyesek maddrpopuldcidit szemiigyre véve azonnal feltiinik, hogy a forrdshasznositds tekin-
tetében a populdciok lazdbban, vagy szorosabban Osszetartozo koalicidkat alkotnak. Az egyik ilyen
koalicié a fakéregrGl és a fakéreg aldl tdpldlkozé madarak csoportja, amely az alkotd fajok specidlis
tapldlékszerzési tulajdonsdgai miatt ebbdl a szempontbdl nagymértékben elkiiloniil az egyéb madérfa-
jok populdcioitol. A csoportba tartoznak a harkalyfélék (Picidae), csuszkdk (Sittidae) és a fakuszok
(Certhiidae) hazai képviselGi.

Feltételezhetd, hogy a rendelkezésre dll6 taplalékkészlet a téli idGszakban Osszezsugorodik, s igy
az elsddlegesen limitdlé tényezdt jelenti a csoport tagjai szimara. Amennyiben ez igaz, akkor jogos az a
tovdbbi feltételezés, hogy barmely, a populdciok kozott megvaldsuld lényegi differencidlédds alapja
ezekben a honapokban a tapldlkozdsban megnyilvanulé kiilonbség lehet. A kiilonbség tisztdzdsdra tobb
megkozelitési mod adodhat.

A Kkisérleti eljarasoktol eltekintve az egyik legkézenfekvbb megoldds az élGhelyen elfogyasztott
tdpldlék elemzése, ez azonban szimos egyéb nehézség mellett csak ugy valosithatd meg, ha az egyes fa-
jok populacioibol megfeleléen nagyszamu egyed gyomortartalma dtvizsgdldsra keriil, tehdt a madarak
elpusztulnak. Egy adott teriileten, ahol a tdpldlékkészlet tobbé-kevésbé homogén, a vizsgalt fajok-
bol megfeleléen nagyszamu egyed semmilyen koriilmények kozott nem fordul eld.

Egy mdsik megkozelités a tdpldlékszerzés vizsgilata. ElképzelhetS ugyanis, hogy a forrasfelosz-
tis a madaraknal elssorban a ,,microhabitat’ haszndlat és a magatartds kapcsin valésul meg (Baker-
Baker 1973). Erre utal kozvetve az a megdllapitds is, amely szerint a gyomortartalom elemzése §sszeha-
sonlitdsa sordn tilbecsiilik az atfedést az el6bb emlitettekhez képest (Orians-Horn 1969). Ez a megko-
zelités egyszerlien gyakorlati szempontbdl azért is kedvezd, mert a mintavétel sordn a madarak nem
kdrosodnak, és a megfigyelések viszonylag kénnyen, nagy hatékonysaggal elvégezhetdk.

Mivel a kérdés tobb oldali megkozelitést kivin, az eldzetes megfigyelések sordn a lehetséges
szempontok koziil 6t6t vdlasztottam ki, amelyek koziil hdrom a ,,microhabitat’ hasznailatdra, kettd
pedig a tdpldlékkeresG magatartdsra vonatkozik.

A téli idoszakot tekintve a tdpldlékkészlet Gsszezsugoroddsa mellett feltehetSen eldall az a hely-
zet, hogy az eloszlis id6kdzben kozel dllandd, s az egyéb szezondlis, tdpllékszerzést médositd
hatdsokkal egyiitt az ebbdl eredd véltozds elhanyagolhatd (Travis 1979, Conner 1981). A pontositott
kérdésfeltevés tehdt az, hogy a kiilonbozé fajok populicidi az egyes szempontokat tekintve mennyire
térnek el attol az esettdl, amikor a kategdridk kozott véletlenszeriien, illetve a fafajvdlasztds esetében
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a készletnek megfelelden valasztanak; valamint, hogy milyen feltételek tehetdk felelGssé a populdciok
kozotti killonbségekért és hasonlosiagokeért.

A koalicié bizonyos fajainak tdpldlékszerzését atfogoan vizsgalta az irodalom (Jackson 1969,
Alatalo 1978, Winkler 1979, Conner 1980, Hooper-Lennartz 1981, Williams-Batzli 1981, Jenni 1983,
Pettersson 1983), az eredmények Osszehasonlitdsat azonban megneheziti az a tény, hogy ezek a vizs-
gdlatok mas élGhelyeken és mas korilmények mellett torténtek, jelentds részben mas szempontok
szerint. A kolaicio Osszetételének meghatarozdsa a viszonylag ritka, de taplalkozas szerint formalisan
a koalicioba tartozo madarfajok miatt valamennyire onkényes.

A vizsgdlatban azok a fajok szerepelnek, amelyek gyakran eldfordulo, stabil elemei a koalicio-
nak és a mintavételi teriileten barmely idoszakban megtalalhatok. Ezek:

Dendrocopos maior (nagy tarkaharkaly),

D.medius (kozéptarkaharkdly),

D.minor (kistarkaharkaly),

Sitta curopaea (csuszka),

Certhia spp. (fakusz).

Az utobbi esetben nem tettem faji szintd elkiilonitést a Certhia familiaris és a C. brachy dactyla
kozott, mivel ez a viszonylag tavolrol végzett megfigyelés soran nem lehetséges, a madarak énckét hal-
lani pedig csak esetenként lehet. Szijj (1957) eredményeivel ellentétben sajat megfigyeléseim és az dl-
talanos megitélés szerint a mintavételi terilleten kizarolag a C.familiaris fordul eld. Nem zarhatd ki
a C.brachydactyla jelenlét sem, azonban a koalicid tobbi fajaitol vald jelentos morfologiai eltérés és a
két faj eros hasonlosaga azt sugallta, hogy a vizsgdlat kovetkeztetései egy kozéphegységi tolgyesben
mindkét fajra ¢rvenyesek lehetnek.

2. Modszerek

2.1 A mintavéreli teriilet

A megfigyeléseket a Budai-hegységben egy 250300 m tengerszint feletti magassagban elhelyez-
kedo kozeépkoru cseres-tolgvesben végeztem, amely hozzavetdleg a kozepen egy bokrokkal és facso-
portokkal szaggatott rétet vesz koriil. A teriilet mintegy 15 ha nagysagu, EK—DNy-i irinyban enyhén
lejt, K, E ¢és ENy fele erdo, egyéb iranyokban szanto, D felé gyiimolesds hatarolja.

A tilgves mindeniitt elofordulo dominans fai a Quercus petraea es a Q.cerris. Gyakori a Fraxi-
nus ornus, valamint a Cerasus avium, a cserjeszintben a Cornus mas, Crataegus monogyna, Acer cam-
pestre, Ligustrum vulgare, s elofordul a Viburnum lantana, valamint az Euonymus verrucosus is.
A lombkoronaszint magassaga altalaban 18 -22 m.

2.2 A megftigyveles technikdja

A taplalékkeresesi tevékenyseggel kapesolatos megfigyeléseimet december—f{ebruar kozott
végeztem. Feltetelezve, hogy a taplalékkeresés modozatai esetleg napszakosan valtoznak, a megfigyele-
sek a kora delelotti oraktdl a kora délutani orakig torténtek, amelyek a korai intenzivebb taplalékkere-
ses utan altalaban tobbe-kevesbe allando, de intenzitas valtozasoktol mentes kereséssel telnek el. A
megfigveléseket a tertilet veletlenszeru bejarasa kdzben veégeztem. Az egyes meghigyelések nem kozvet-
leniil a madar megpillantasakor torténtek, hanem az azt koveto elso, fak, illetve cserjék kozotti repiiles
utan. A meghigyeles idobeli egysegeinek 20 masodperces idotartamokat valasztottam. A tapasztalat
szerint legalabb ennyi idore van sziikség, hogy a madar valoban Keresési tevékenységet folytasson. Az
ennél rovidebb idok a zavaro korilmeények felderitésével telnek el, s ezutan a maddr vagy uj helyre re-
piil, vagy megkezdi a taplalckkeresést, vagy mas, nem tdaplalékkeresd tevékenységet végez. Az egy fan,
vagy cserjén kereseéssel toltott ido 20 masodperce és mintegy 7 perc kozott ingadozott, a hosszabb ido-
tartamok a kilonbozo taplalekforrasok felkutatasdval & feltarasaval jellemezhetok, az egy adott he-
lyen folytatott kereses ritkan haladta meg a 35—-40 masodpercet. A megfigyelések soran két kérdes-
kdrben, 0t szempont alapjan vettem fel adataimat (1. tablazat). A fa- és cserjefajok gyakornsagat 10 db
véletleniil valasztott 20 m x 20 m-es teriileten a fasszariak leszamolasaval hataroztam meg.

2.3 Az adatok értékelése

A megfigyelések soran kapott adatokat keét, egymast kiegeszito uton értekeltem. Az egyik ut a
killonbozo szempontok szerint a populdaciok ,,microhabitat” hasznalataban és a keresési magatartas-
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ban mutatott diverzitisa, melyet aShannonentrépia (H) alapjin szimoltam (Shannon-Weaver 1949).
i=S,
H= 2 ip:logipi
Ehan .

ahol p. az i-edik kategoriaban megfigyelt gyakorisag. Mivel H-t erdsen befolydsolja S; (egy szemponton
beliil a kategoridk szdma), az osszehasonlitdas miatt mindeniitt megadtam a lehetséges legnagyobb H-t.
A masik Ut az egyes szempontokon beliill a populiciék dtfedéscinek meghatidrozasa az un.,
Schoener formula segitségével (Schoener 1970; Renkonen 1938), amely ebben az esetben kiclégitéen
jellemzi az atfedéseket.
i=
=l o
2 i
ahol: P~ % egyik faj i-edik kategoriaba cso relativ gy akorisdga,
p2:i — a masik faj i-edik kategdridba csé relativ gyakorisdga.

Sl.2 (P]‘iv' p2.i)

3. Eredmények

3.1 A, microhabi tat haszndlatira vonatkozd szempontokban a megfigyelések alapjin
a kovetkezoket taldltam:

I'afajvdlasztassal kapcsolatban a készlettel osszehasonlitva a populdcidk vdlasztdsait lathato,
hogy eltérés van a kiilonboz6 fasszariak kozott (1. dbra). Ezzel kapesolatban két csoport kiilénithetd
el. Az egyik a harkdlyok csoportja, amelynek tagjai a készletarinyokkal szemben erdsen preferaljik a
Quercus fajokat, mig a masik csoportot a csuszka ¢s a fakusz alkotja, ahol ez a tolgypreferencia szigni-
fikdnsan megnyilvanul ugyan, de joval gyengébben (2. tabldzat). A tolgypreferencia abbol a tény bol
adodik, hogy ezeknek a faknak bonyolultabb és tagoltabb a kércgfelsziniik, ami maga utan vonja az
izeltlabuak nagyobb aranyu jelenlétét. A fafajvalasztas tchat valoszinlleg clsésorban | felszinvalasz-
tast” jelent, s ez kapcsolatos a hozzaférhetdség kérdésével is. Nem ismerctes, hogy mi okozza a D.mi-
nor valasztasaban a Q.cerris tulsilyat.

Szemiigyre véve azt, hogy milyen vastag dgakon taplalkoznak a madarak, cgy csoport kiilo-
nithetd el (2. dbra).

A csoportot a két nagyobb termetl Dendrocopos és a csuszka alkotja, ezek a madarak a tor-
zson és az agakon egyarant keresnek. Lizzel szemben a fakusz gyakorlatilag kizdrdlag a fatorzson, a
D.minor csak a vékony dgakon keres. A készlettdl valé eltérésre kapott eredmény bizonytalan, mivel
a kategoridk kozotti valasztasi valosziniiségek alaphelyzetben nem egyenlok.

A maddrfajok a keresési magassag szerint sem véletleniil vdlasztanak (3. dbra). Ezen a szem-
ponton beliil szintén arra az egyszerii kovetkeztetésre nyilik méd, amely szerint a koalicién beliil a
,microhabitat” haszndlatot illetéen két eltéré irdnyban erésen elkiiloniil a D.minor és a Certhia spp.
Ennek megfeleléen a , készlettdl” mutatott eltérés czeknél a fajokndl a legnagyobb.

A diverzitds értékek szintén arra mutatnak, hogy létezik valamilyen élShely-felosztds, s cz a
vizsgilt populdcickra nézve viligossa vilik akkor, ha a ,,microhabitat”” hasznilatot mindhdrom szcin-
pont alapjan kozosen nézzik (4. dbra). Lathaté, hogy a térben a populdcidkat jelz6 pontok szegre-
galodnak egymastol. Van egyrészt a két fent emlitett faj, amelyet a koalicion beliil tekintsiink specia-
listinak. A csuszka lathatdlag ,,microhabitat”-generalista, mivel a keresés sordn szinte az egyetlen
korldtozds, hogy a madarak a fakorona kiilsG, nyitott részeit nem ldtogatjak. A két nagyobb termet(i
Dendrocopos esetében ugy ldtszik, hogy ezeknél a madarakndl a felszinvdlasztas lényeges elsGsorban.
A pontok egymadshoz viszonyitott helyzete arra utal, hogy a térben a diverzitasértékek alapjan az cl-
helyezkedés kordntsem véletlenszer(.

A populdcidk dtfedései alapjan a fajpirokat ugyancsak clhelyeztem a térben (5. dbra). Ebbdl
azonnal ldtszik, hogy a D.minor erdsen elkiiloniil a tobbi fajtél. Meg kell ezen beliil jegyezni, hogy
mikozben egyes szempontok szerint novekszik a hasonldsdg, mds szempontbol csokken. Nem érve-
nyes ez a nagy atfedésli fajparokat reprezentdlé pontok seregére, amelyek egy csoportban tomoriil-
nek. Itt egyfajta forditott tendencia érvényesiil.

3.2 A idpldlékkeresé magatartdsra kapott eredmények a kovetkezék:

A keresés soran hasznalt technika elsGsorban a harkdlyoknal valtozatos (6. dbra). A fakusz
és a csuszka esetenként vés ugyan, de ez bizonydra nem egy mélyebben, a kéreg alatt elhelyezkedd
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taplalékfolt feltirdsdra irdnyul, hanem valdsziniileg a repedésekben, vagy kozvetleniil a felszin alatt
rejtézkodd taplalék megszerzését teszi lehetové.

A keresés soran a tapldlék felderitésére irdnyuld mozgasformdk legvaltozatosabbak a csuszka-
ndl (7. dbra). Ez a madar gyakorlatilag ossze-vissza, valamivel gy akrabban lefelé mozog a fan. A fakusz
ugyancsak valtozatosan mozog felfelé és korbe oldalra, ami lehetévé teszi a torzs repedéseinek alapos
atkutatdsat. A mozgasformdk koziil kevesebbet haszndlnak a harkdlyok. A ,.készlettel”’ valé osszeha-
sonlitds azonos képet mutat.

A diverzitasértékek lathatoan igazoljadk a felvazolt képet (8. dbra). Kiilon csoportot alkot a
csuszka és a fakusz, kiilon csoportot a harkdlyok. Az abra arra utal, hogy valamiféle kapcsolat van
jelen a keresési technika és a keres6 mozgasformdk kdzott. Mig a harkdlyoknal a specidlis magatartasi
szempont a technika, a masik két fajndl ez a mozgasformakra érvényes.

A fajpiarok atfedéseit nézve lathatd, hogy a harkdly-fajpirok egy csoportot alkotnak, atfe-
désiik egymadssal nagy (9. dbra). A csuszka és fakusz osszehasonlitdsa a harkdlyokkal azt az eredményt
adja, hogy a technika tekintetében inkdbb a csuszkdhoz, mozgasformdk tekintetében inkdbb a fakusz-
hoz hasonlitanak.

4. Diszkusszio

A megfeleld vizsgalati dimenzidk kivalasztdsa mellett a legnagyobb probléma és dvatossdget
igényl6 miivelet a diverzitdsok és a populdciok fedédéseinek értelmezése. A kérdéskor részletesebb
ismertetése megtaldlhaté Szabd6 (1984) osszefoglaldjaban. Itt néhdny, a vizsgdlat alapjdn kapott ko-
vetkeztetésre keriil sor.

A forrasfelosztds nyilvan tobb feltétel egyiittes hatasdn keresztiil valosul meg a populdcids
koalicién beliil. A felosztas nem minden dimenzidban és nem minden populdcidra nyilvanul meg azo-
nos erGsséggel. Példa erre a D.minor, amely tdpldlkozdsdban , harkdlyszerd, a ,,microhabitat” haszna-
latban viszont a koalicié mds fajaitdl erdsen elkiiloniil. Ez a tény arra is utal, hogy a felosztas a kiilon-
boz6 szempontok szerint nem azonos mechanizmussal megy végbe. A ,,microhabitat” hasznalatban
és a magatartdsban mutatkoz¢ atfedések nem feltétleniil jeleznek kompeticios helyzetet. A nagy at-
fedés ugyanis sem sziikséges, sem elégséges feltétele a kompeticionak (Pianka, 1976), mértéke gyak-
ran egy posztkompetitiv allapotot jelez (Ratchke, 1976). Feltételezheto a populdcidk osszehasonlita-
sabdl, hogy az elkiiloniilés valamilyen kompeticids kolcsonhatds eredménye, de hogy ez jelenleg is
hato tényezo-e, az eredmények alapjan nem donthetd el.

A tapldlkozdst illetGen a koalicion beliil végbement tovdbbi specializdcidé arra mutat, hogy a
kornyezet stabil és jol strulturalt (Cody, 1974). A generalistdk altaldban a vidltozo, néhany tényezd
altal meghatdrozott kornyezethez szelektalodnak (Schoener, 1971). A csuszka a vizsgdlat alapjdn
tapldlékszerzési generalista, egyfajta ,,préba-szerencse’” keresést folytat. Ez vagy azt jelenti, hogy ez a
taplalékszerzési mod végsOsoron egy specidlis stratégia eredménye, vagy pedig mds, a vizsgalatban
nem szerepld dimenzié mentén (pl. tapldlékosszetétel stb.) nyilvanul meg az elkiiloniilés.

Az eredmények alapjan ugy latszik, hogy a ,,microhabitat’ haszndlat és a tapldlékkeresé maga-
tartds vizsgalata valoban alkalmas lehet madadrfajok forrdsfelosztdsanak jellemzésére, arra viszont,
hogy a felosztdst valéjaban milyen feltételek szabdlyozzdk, csak tovabbi, a szezonalis valtozas alap-
jan elvégzett megfigyelések adhatnak vdlaszt.

5. Osszefoglalo

Téli idoszakban, a ,,microhabitat”hasznélat és a keresO magatartds alapjan vizsgaltam a fakeé-
regrél és az alol taplalkozo madédrfajok populdcids koalicidjat cseres-tolgyesben. A vizsgalatban a gyak-
ran el6fordulo fajok szerepeltek: a Dendrocopos maior, D.medius, D.minor, Sitta europaea és a Certhia
spp. A tdplalékszerzési diverzitast és a populdcidok kozotti dtfedéseket ot megfigyelési szempont alap-
jan hataroztam meg. Az eredmények szerint a koalicion beliil a populiciok elkiiloniilnek egymdstol,
ez az elkilloniilés azonban nem minden egyes dimenzidban és a dimenzidokon beliil nem minden egyes
populdciéra egyformdn érvényes. A , microhabitat” haszndlatot és a magatartdst 6sszehasonlitva fel
tételezhetd, hogy a két szempont szerint az elkiiloniilés lehetdsége és modja mas.

6. Koszonetnyilvdnitds

Koszonetemet fejezem ki Torok Jdnosnak, aki a problémdra irdanyitotta a figyelmemet, vala-
mint az Allami Vadvédelmi Teriilet Budakeszi Erdészetének, hogy lehetdvé tették teriiletiikkon a min-
tavétel elvégzését.



DIVERZITAS ES RAREFACTION

Dr. Moskdt Csaba

Természettudomanyi Muzeum Allattara, Budapest

A kozosségi okologia (community ecology) egyik sikeres ,talalmanya’ a
diverzitas-indexek felfedezése. Legismertebb tipusa a Shannon-Weaver (1949)
altal leirt

Hi= =2 pinipg

alak (p; = az i-edik faj relativ gyakorisaga, azaz Pj n:/N, ahol Nii = az i-edik faj
gyakomdga N = Osszes gyakorisag). Ez tobbek koaott Mdlgalef (1958) és Pielou
(1969) munkai nyoman kerult be az okologiaba, ahol Shannon-Weaver, Shan-
non-Wiener, vagy Shannon formula néven szoktak ra hivatkozni. Orvendetes,
hogy az utobbi években a magyar ornitologusok is felfedezték, s egyre tébben
alkalmazzak (pl. Sasvari 1981, Moskat 1985, Bodnar 1988, Lafko 1988).

A diverzitas az elemzés targyat képezd valamely sokasag (pl. fajgy akorisa-
gokkal jellemezheté madarkdzosség) informadciotartalmat hivatott kifejezni.
Nagyobb diverzitisndl nagyobb lesz a bizonytalansigunk, hogy a kozosségbol
véletlenszerliien kiemelt egyed melyik fajhoz fog tartozni (Pielou 1969). Két.
egyenkeént np €s ng egyedbdl allo madarkozosség dsszehasonlitdsa egyszeri ra-
nézéssel megoldhatatlan feladat. A diverzitas, mint dimenzio nélkili index hasz-
nalataval azonban a megoldas egyszer(inek tiinik. Amellett, llogy az ercedeti in-
formacio ilyen jellegli sdritése rendkivil nagy veszteséggel is jar, a diverzitas
(H), valamint a vele rokon egyenletesség (J) érzékeny a fajszamra, mely a min-
taelemszammal szorosan vialtozik (Sanders 1968, Fager 1972, Pool 1974). Mivel
a diverzitas nem fuggetlen a mintaelemszamtol, ezért az A és B kozosségek Osz-
szehasonlitasa csak az np = ng esetben (és nagy szamu n esetén) lehet korrekt.
Ez a feltétel a terepvizsgdlatok sorin rendkivil ritkan teljesil. Ezen dolgozat
célja, hogy egyszeri példikon keresztul megvizsgdlja ezt a mintaelemszamtol
valo fuggdséget, s a korrekcios lehetdségre, ill. egy alternativ technikara felhivja
a figyelmet.

Anyag és modszer

A teszteléshez szamitogépes szimuldcioval elGallitott és terepen gy(jtott
adatokat egyarant felhasznaltam. A terepadatokat 1985 tavaszan gyudjtottem a
Pilis hegységben, a Kétbukkfa-nyereg-i 6reg bukkosben,ill. a Bukk-fennsik dreg
bukkoseiben, Létrastetd és Sebesviz kornyékén. A Pilisben 20 db, a Biikkben
21 db mintavételi ponton végeztem madarszamlalast, modositott I.P.A. mod-
szerrel: A szamlaldst minden ponton egy 100 m sugara korben végeztem, elso-
sorban énekhang alapjan, a kora reggeli 6rdkban, pontonként 1010 perces
szamlalasi 1d6t alkalmazva. Minden ponton 2 felvetelt végeztem, az egylket
aprilisban, a masikat pedig majusban, s ezek koéziul minden fajra a nagyobb ér-
téket fogadtam el. A modszer részletesebb leirasat és tesztelését lasd: Moskat
(1986). A szamlalast a Bukk-fennsikon Dr. Székely Tamadssal kozdsen végez-
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tem (Moskat és Székely 1988). A Pilisben eredetileg 20 perces szamlalasi 1d6t
alkalmaztam, de az adatok jobb dsszehasonlithatésdga miatt minden felvételnél
csak az elsé 10-10 perc eredményét vettem figyelembe. Az alapadatok az
1. tablazatban lathatok.

1. tdbldzat — Table 1
Pontszdmldldsi eredmények (koltopdrok szdma) a Pilisbol
és a Biikkbdl (éreg biikkos, 1985)

Number of breeding pairs obtained by point counts
(beech forests in the Pilis and Biikk Mts., Hungary, 1985)

Fajok Pilis Biikk
(62,8 ha) (65,94 ha)
Columba oenas 2 5
Columba palumbus - 4
Picus canus 1 1
Dryocopus martius —
Dendrocopos maior 10 9
Dendrocopos medius 1 -
Dendrocopos leucotos - 1
Dendrocopos minor = g
Oriolus oriolus 1 -
Garrulus glandarius 1 5
Parus maior 15 27
Parus caeruleus 3 7
Parus ater 8 9
Parus palustris 2 9
Sitta europaea 15 17
Certhia familiaris 5 11
Troglodytes troglodytes 4 19
Turdus viscivorus 5 8
Turdus philomelos 6 11
Turdus merula 14 11
Erithacus rubecula 34 40
Sylvia atricapilla 29 13
Phylloscopus collybita 1 9
Phylloscopus sibilatrix 1 6
Ficedula albicollis 20 31
Ficedula parva 1 =
Prunella modularis - 7
Anthus trivialis 6 16
Sturnus vulgaris 8 3
Coccothraustes coccothraustes 12 6
Pyrrhula pyrrhula - 1
Fringilla coelebs 74 54
Emberiza citrinella 2 3

A diverzitas fiiggése a mintaelemszamtol
A Shannon-formula mintaelemszamtol valo fuggését Monte Carlo mod-

szerrel teszteltem. Tegyiik fel, hogy az i-edik faj el6fordulasi valoszinuisége az
n-elemii mintaban egy adott tipusi és paramétert diszkrét eloszlas strtseég-

98



fluggvényével irhato le. Ekkor a véletlenszam-generatorral eléallitott [0,1] in-
tervallumban folytonos eloszlasa u véletlen szam az

F(pj_1) <u < E(p;)

feltétel teljesiilése esetén az i-edik esemény bekovetkezését indikalja, ahol F az
adott tipusu és paraméteri eloszlds eloszlastuggvénye. A szamitogépes szimuli-
ci6 soran az események kisorsolasat n-szer végrehajtva n-elemid mintahoz ju-
tunk. (A sztochasztikus szimulicio részletesebb leirasat lasd: Srejgyer 1965,
Buszlenko 1972, Tarlos 1977, Javor-Benkd 1979, Szobol 1981).

Jelen modellnél a minta olyan S fajhoz tartozo n madaregyedet reprezen-
tal, ahol a fajok A = 10 paraméter(i Poisson eloszlast alkotnak. A szimulaciot ku-
16nbdz6 mintaelemszamra, egyenként 5050 esetben hajtottam végre, s igy az
adott elemszamhoz tartozo diverzitasértékeket 50 lehetséges eset diverzitasanak
atlagolasaval szamolhattam. Az 1. abran lathato, hogy az elemszammal a diver-
zitasértékek némi novekedést mutatnak, kulonosen kis mintaelemszamnal.
Kobayashi (1980) szerint azonban a Shannon-formula — széls6séges eloszlasti-
pusokkal tesztelve — viszonylag kicsit ingadozik az elemszammal, kevesebbet,
mint néhany mas hasonlo index.

25
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n

I. dbra A Shannon diverzitas (H) fiiggése a mintaelemszamiol (n) (szdmitogepes szimuldcio) —
Relationship of Shannon's diversity (H) to sample size (n) (computer simulation)
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2. dbra Az egyenletesség (J) fiiggése a mintaelemszdmtol (n) (szdmitogépes szimuldcio) —
Relationship of evenness (J) to sample size (n) (computer simulation)
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Az egyenletessség alkalmazdsdnak korldtai

Az egyenletesség, mas néven ekvitabilitds vagy kiegyenlitettség legismer-
tebb képlete (Pielou 1966):

J=H/In S

ahol H = Shannon-formula, S = fajszam. Az egyenletesség hasznalata is terjed6-
ben van a hazai ornitolégidban, mivel rendszerint a diverzitas mellé ezt is kisza-
moljak. Helyenként mar-mar misztifikdlt alkalmazdsaival is talalkozhatunk, tal-
sagosan nagy jelentdséget tulajdonitva neki. Sajnos, az egyenletesség sem men-
tes a problémaktol. James-Rathbun (1981) egy példat ismertet, melybdl jol
érzékelhetd, hogy két azonos szervezGdési elv szerint felépuld kozosség J ertéke
az elemszamtol fuggden eltérhet egymastol. A példajukban szerepl6 két kozos-
ségben az egymast kovetd fajok kétszer olyan gyakoriak, mint az el6z6:

1. k6zosség: 1, 2,4, 8, 16

2. kozosség: 1, 2,4, 8, 16, 32, 64
Jelen példidban a két kozosség egyenletességének azonosnak kellene lenni, he-
lyette J, = 0,77 és J, =0,69 (H, = 1,24 és H, = 1,34). Ezek alapjan a szerzok
nem tartjadk megfelelének a J indexet. Peet (1974) ugyancsak megkérddjelezi
hasznalhatosagat.

A diverzitasnal ismertetett szimulicidé soran az egyenletesség €s a minta-
elemszam Osszefliggését is megvizsgaltam. Ennek sordn az egyenletesség a diver-
zitastol eltér6en viselkedett (2. dbra), enyhe, de folyamatos csokkenést mu-
tatott.

A Jarvinen és Vaisinen-féle korrekcids tag

Jarvinen és Viisdnen a Shannon diverzitashoz korrekcios tagot kozol a

Jdarvinen et al. 1978: Appendix):

H...=H+ f(N)

cor

ahol
H = Shannon-formula (lasd el6bb!)

f(N) = (S—1)/2N — (1-Zp;+ )/ 12N* — T (p;"! - pii ) 12N3
S = fajszam, N = megfigyelések szama

tovabba
varH = [Zp;In® p; — (Ep;ln p;)* 1N + (S—1)/2N? +
t(clines pat - B einipsik 2piE paoln p ) GINS

€s
leor=Hio/In'S

CO cor
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Két diverzitiasérték osszehasonlitdsa
A Shannon-formulara Hutcheson (1970) kozol egy tesztet:
t= iHA = HBi / (varHp + varHB)l/2

ahol HA és Hy, diverzitasértékek, varHA és varHB varianciak. Az A és a B index
az A és a B mintat jeloli. A szabadsagfok:

(varHA}r2 i (varHB)z}
NA Np

Két diverzitasérték szignifikansan kulonbozik egymastol, ha t nagyobb,

mint az adott szabadsagfokhoz, adott szignifikancia szinthez (altalaban 95%.,

azaz p = 0,05) tartozo tablazati érték. (t-tablazat szinte barmelyik matematikai
statisztikai konyvben talalhato).

d.f. = (varH 5 + varHp)? ,{

A rarefaction eljdrds

A rarefaction (ejtsd: ,,riorfeksn’’) modszert Sanders (1968) hasznalta el6-
szor tengeri uledékmintik feldolgozasara, hogy a diverzitas-indexek mintaelem-
szamtol valo flggését kikliszobolje. Simberloff (1972) ramutatott a modszer ki-
sebb pontatlansiagara, majd Heck et al. (1975) megalkotta a korrekt eljarast. Az
ornitolégiaba féleg James-Rathbun (1981) cikke révén jutott el.

Az eljaras lényege: Egy adott N-elemili minta alapjan — mely egyedszamo-
kat vagy parszamokat tartalmaz fajonkénti bontasban — meghatarozhato, hogy
egy n-elemii mintaban (n < N) mennyi lett volna a fajok szama. Ez rendkivil
hasznos eljaras, ha kiilonbozé elemszamu mintiakat akarunk osszehasonlitani.
(Ilyen feladat gyakran adodik példaul kulonbozé erd6tipusok vagy kialéonbozé
teruletek madarkozosségeinek vizsgalatanal.)

Egy n-elemii mintaban a varhato fajszam:

_ N X! s NuNi
E(Sn) =rSEe z
n =18Nn

ahol S = osszes fajszam, N; az i-edik faj egyedszdma (vagy pdrszdma) a min-
tdban.
Simberloff (1978) szamitogépes programot kdzolt a modszerre.

Mintapélda: A Pilisben ¢€s a Biikk-fennsikon felvételezett, oreg biikkosben
€lo maddrkozosségek osszehasonlitdsa.

A két mintabol szamolt H, J, Hqgp €s Joop értékek a 2. tablazatban lat-
hatok.

A pilisi és a bukki diverzitidsértékek (H.op) szignifikdnsan kiilonboztek
egymastol (t = 4,025, d.f. = 528, p < 0,05, de a kuilonbség még p < 0,001 szin-
ten is szignifikans).

A Pilisben 283 par, a Biikkben pedig 346 par madar lett megszamlalva.
Mivel a két mintateriilet nagysidga nem volt azonos (a Pilisben 62,8 ha, a Biikk-
ben pedig 65,94 ha), ezért a rarefaction modszerrel a bukki adatokat kell
62,8 ha-ra vonatkoztatni. A bikki mintiban 62,8 ha-on (346%62,8)/65,94 =
= 329,52 par feltételezhets. A rarefeaction eljaras inputja célszeriien a fajgya-
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2. tdbldzat — Table 2

Fajszdm, territoriumszdm, diverzitds és egyenletesség a pilisi és a
biikki pontszdmldldsok alapjdn
Species richness (S), number of territories (n), Shannon’s diversity

(H). corrected diversity (H.,,/). evenness (J), and corrected
evenness (J,,,) for point counts in the Pilis and Biikk Mts.

Paraméter Pilis Biikk
fajszam (S) oL 29
territoriumok szama (n) 283 346
diverzitas (H) 2,6339 2,.9696
korrigalt diverzipis (B 2,6873 3,0125
egyenletesség (J) 0,7904 0,8819
korrigalt egyenletesség (J cor) 0,8064 0.8946

korisagok csokkend sorrendbe rendezve. A bukki adatsorban:

54.40./31, 27,19, 17, 601311, 11,11.9.:9,9,9. 8 7 G EcHGE S
qazizi3

A rarefaction programot 329,52 mintaelemszam-paraméterrel kell futtatni.
A szamolas eredménye 28,86 faj, azaz ennyi a varhato fajszam 62,8 ha-on. Ez
hasonlo a pilisi értékhez.

Ha a rarefaction programot kulonb6zé mintaelemszamokra futtatjuk,
akkor a varhat6 fajszamot grafikonon dbrazolva megkaphatjuk a mintak rare-
faction gorbéit (3. abra). Ez a fajszam-egyedszam Osszefliggést érzékelteti.

E(Sn}ao Bukk

Pilis

20

0 100 200 300
n

J. dbra Biikki és pilisi biikkos maddrkozdsségenek rarefaction gorbéi — Rarefaction curves for two
beech forest bird communities (Biikk and Pilis Mts., Hungary)

Zaroszo

A bemutatott példdak alapjan lathato, hogy a meglehetdsen divatos Shan-
non diverzitds és egyenletességi parja csak megfelelé korultekintéssel alkalmaz-
hat6o. Alternativ megoldasként a cikk vazlatosan ismertette a matematikailag
egzaktabb rarefaction eljarast. Remélhetdleg ez a modszer egyre népszeriibbé
vz‘}lik majd a hazai ornitolégusok kozott is. (FORTRAN vagy BASIC nyelvii
programlista a szerz6t6l kérhetd.)
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Diversity and rarefaction

C. Moskdt

Zoological Department, Hungarian Natural History Museum, Budapest

A computer simulation technique was applied to show the relationships of Shannon’s diversity
and Pielou’s evenness index to sample size. Although diversity increased with sample size, evenness
slightly but continuously decreased.

Double visit point counts with 100 m fixed radius taken from two different beech forests in
the Pilis and Biikk Mts. (N. Hungary) were used as numerical examples to demonstrate the main cha-
racteristics of the Jirvinen-Viisdnens correction factor for the diversity and evenness indices. Although
the number of species was similar in these two samples (28 and 29), the Hutcheson test for diversity
showed significant differences between the two communities. Moreover, the effect of sample size can
cause problems in comparing avian communities, as an alternative tcchnique the rarefaction procedure
is recommended to be used. ]
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BREEDING BIRD COMMUNITY AND VEGETATION STRUCTURE IN A
BEECH FOREST IN THE PILIS MOUNTAINS, N. HUNGARY

Csaba Moskdt

Zoological Department, Hungarian Natural History Museum

The initial studies on the structure of bird communities (MacArthur,
1958; MacArthur-MacArthur, 1961), triggered off a whole range studies in
avian community ecology. On the one hand, analyses were focussed on the in-
terspecific relationships determining the organization of the communities (com-
petition), and on the other hand on the study of the role of resource partition-
ing (Cody, 1974, Alatalo-Alatalo, 1976; Diamond-Marschall, 1976). Vegetation
structure predetermines resource-partitioning to a great extent. This requires a
specially differenciated adaptation of the birds as regards their foraging beha-
vior (Karr, 1980; Landres-MacMahon, 1980, 1983). Studies of vegetation struc-
ture have shown that the distribution and frequency of bird species depend on
the spatial dispersion and diversity of vegetation structure (no. of canopy
layers, tree height, cover, etc., and other parameters describing complex charac-
teristics such as diversity functions, vegetation volume index, etc.), rather than
the taxonomic status of the vegetation (MacArthur-MacArthur, 1961; Mac
Arthur et al., 1962, 1966; MacArthur, 1964; James, 1971; Willson, 1974;
Bilcke, 1982: Anderson et al., 1983).

The object of this study is to reveal some characteristics of bird commu-
nity organization in a forest type located in the Pilis Mountains, northern
Hungary. The bird community was studied with help of community structure
parameters, and their connection with vegetation was also analysed.

Study area

Observations were made in the Pilis Mountains (47°43°N; 18°54°E) in a
beech forest about 100 years old. The study site is situated about 650 m
a.s.l., and covers 17,47 ha. The area studied by the I.P.A. method (see the next
chapter) was about 62,8 ha in size. Characteristic tree species are Fagus sylva-
tica (predominant), Fraxinus excelsior, Carpinus betulus, Acer pseudoplatanus,
Ulmus scabra, Tilia platyphillos, and some Quercus petraea and Acer cam-
pestre.

The study plot had a negligible shrub layer due to regular cleaning by the
forestry.

Field studies were carried out in 1984 and 1985 during the breeding
season (from the end of March to the end of June).

Methods

1. Bird census

The bird community analyses were based on data obtained by the terri-
tory mapping method. This technique was applied according to the instruc-
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tions of the International Bird Census Committee (Pinowski—Williamson,
1974). Data collected by the I.P.A. point count technique were used in the
study of the relationship between avian community and vegetation, using 20
sample points in the beech forest. A distance limit of 100 m was set for the
radius of the sampling circles (Moskat, 1987), in contrast with the original
description of the method, which uses ,hearing distances” (Blondel et al.,
1970). This modification allowed me to avoid the use of the species-specific
conversion coefficients for the density calculation.

2. Measurement of vegetation structure

Data on vegetation structure were collected in every L.P.A. circle. I mea-
sured the following variables:

TFC: tree foliage cover.(%)

SLC: shrub layer cover (%)

GLC: grass layer cover (%)

ATH: average tree height (m)

ASH: average shrub height (m)

AGH: average grass height (cm)

TDS: average tree trunk distance (m)

SDS: average shrub trunk distance (m)

TDM: average tree trunk diameter at 1,5 m height (cm)

SDM: average shrub trunk diameter at 1 m height (cm)

RBT: ratio of beech trees (%)

NTS: number of tree species

Data were collected by visual estimation. Values of the variables TDS,
SDS, TDM and SDM were calculated as an average of 25 to 40 estimates per
point. One additional variable was calculated for each sampling point:

TSD: tree species diversity (Shannon function with natural logarithm)

3. Data analysis

Diversity was calculated with help of the Shannon formula using natural
logarithms of the relative frequencies of the breeding pairs per species.

Statistical comparison was made between the mapping results from 1984
and 1985 by using the Mann-Whitney U-test (Sokal-Rohlf, 1981).

Principal component analysis. The BMDP programmes package (Dixon,
1981) was applied.

Results and discussion

1. Characteristic features of the bird community

Results of the censuses (number of breeding pairs for each bird species)
can be consulted in Table 1.

The number of species according to the mapping method slightly changed
in the two consecutive years (from 20 to 24). In 1985 the territory mapping
method showed only 24 species, but the I.P.A. technique gave 30. The reason
for this difference can be explained by a species-area relationship (Preston,
1960; MacArthur-Wilson, 1967). The plot of the I.P.A. counts covered about
3,5 times larger area than the plot of the territory mapping method (62,8 ha
against 17,47 ha). Engstrom (1981) proved that using 20—25 ha plots it is
possible to show about 80% of the number of species. Therefore the total
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Table 1.

Number of pairs of bird species in different censuses

Mapping method |[I.P.A. method
Species (17,47 ha) (62,8 ha)
1984 1985 1985
Columba oenas 3 1 2
Columba palumbus - - 1
Picus canus - — 1
Dryocopus martius - 1 2
Dendrocopos maior 2 3 12
Dendrocopos medius - - 1
Dendrocopos minor — 1 1
Oriolus oriolus - 1 2
Garrulus glandarius - 1 1
Parus maior 12 7 19
Parus caeruleus — — 4
Parus ater 3 3 9
Parus palustris - 1 3
Sitta europaea 2 5 16
Certhia familiaris 2 1 6
Troglodytes troglodytes 3 1 5
Turdus viscivorus 2 3 7}
Turdus philomelos 3 1 8
Turdus merula 4 3 15
Erithacus rubecula 14 211 35
Sylvia atricapilla 10 9 30
Phylloscopus collybita 1 1 1
Phylloscopus sibilatrix 1 — 1
Ficedula albicollis 16 11 21
Ficedula parva - — 1
Anthus trivialis 4 3 8
Sturnus vulgaris 4 2 8
Coccothraustes coccothraustes 4 5 15
Fringilla coelebs 36 36 74
Emberiza citrinella 3 1 2

number of species in the beech forest in these mountains could not be signi-
ficantly greater than given by the results of the [.P.A. counts.

Total density changed little in the two consecutive years in the beech
forest study plot (from 73,84 to 69,83 pairs/10 ha, estimated by the mapping
technique). There was no significant difference between the two years as
regards species frequencies (Mann-Whitney U-test, t = 1,6028, p < 0,10).

Rank curve of density against number of species in both years (Fig. 1.)
showed that a large number of species were present in low density, and there
were only a few abundant species. This curve is extremely concave as com-
pared to those found in a similar study (Fujimaki-Hikawa, 1982). This shows
the polarization of the community.

Diversity is informative if we want to characterize and compare the bird
communities of given units of the habitat (Jarvinen-Vaisanen, 1973, 1976).
Diversity values in the two years were very similar (2,48 in 1984 and 2,45 in
1985). Moreover, the number of species and total density were similar in the
two years, and the study area being constant in the two years, these values
are comparable to each other.
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Fig. 1 Species density rank curve of the bird community in the beech forest censused by the
mapping technique.in 1984 and 1985.

2. Vegetation structure

It is difficult to determine the exact meaning of the term 'vegetation’ in
the sense used in bird community ecology. In this study I attempted to cha-
racterize vegetation with variables measured in the study plots, or in the case
of diversity, calculated from these variables.

Vegetation variables showed weak correlation with the bird community
censused by the I.P.A. technique in 1985 (Table 2.). This was due to the rela-
tively homogeneous nature of the habitat. I suppose that habitat occupation
(territory establishment) of the different species depended mostly on stochas-
tic effects in a relatively homogeneous habitat. Chi-square test (variance to

Table 2.

Correlation between vegetation variables and bird species diversity

(BSD)
Vegetation Correlation
variable with BSD
TFC —-0,222
SLC 0.123
GLC —0,064
ATH 0,354
ASH 0,129
AGH 0,140
TDS 0,006
SDS 0,135
TDM 0,075
SDM 0,101
RBT 0,357
NTS —0,209
TDS —-0,422
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mean ratio) for agreement with a Poisson series (see e.g. Elliott, 1977) was
applied to test for the randomness of the territories. For the number of spe-
cies, the chi-square value of 7,889 showed a regular pattern at 5% significance
level. For the number of territories, the chi-square value of 14,209 showed
random pattern at the same level. (These analyses were based on the data ob-
tained by the 20 I.P.A. counts.)

Vegetation structure can be surveyed more easily by deducing common
factors from the original variables with help of principal component analysis
(PCA). These new variables are independent, therefore uncorrelated with each
other. It is often possible to reduce the description of the n-dimensional struc-
ture to a 2- or 3-dimensional problem by choosing the most relevant factors
(Cooley-Lohnes, 1971; Orléci, 1978).

PCA was carried out only on 9 of the 13 variables because shrub variables
were omitted from the data set, as most of the sites had no shrubs at all.

Table 3 shows the component loadings representing the share of the ori-
ginal variables in the components. The first component accounted for 29% of
the original total variance, the second one for 27%, and the third one for 13%.
Fig. 2. shows the positions of the original variables in the projection of two
components.

Table 3.

Matrix of the rotated component loadings

b PCI PC 11 PC 11
TFC 0,502 | —0,288 0.099
GLC ~0,939 | —0,071 0,148
ATH 0,134 | 0,249 0,951
AGH 0,029 | 0,101 0,062
TDS 0,804 | 0,150 0,349
TDM 0,806 | 0,310 0,270
RBT 0,114 | 0,967 0,157
NTS 0,018 | -0,226 -0,061
TSD | 0220 10834 | 0223

«RBT

s AGH I

-1 *GLC [

eNTS

*TFC

«TSD

Fig. 2 Ordination (PCA) of the vegetation variables measured in 20 I.P.A. circles. (TFC = tree
foliage cover, GLC = grass layer cover, ATH = average tree height, AGH = average grass height,
TDS = average tree trunk distance, TDM = average tree trunk diameter at 1,5 m height,
RBT = ratio of beech trees, NTS = number of tree species, TSD = tree species diversity)
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Principal component I represents the physiognomical character of the
forest (tree distance, foliage cover and grass cover with negative sign). Princi-
pal component Il represents the floristic composition of the forest (tree spe-
cies diversity, and proportion of the beech trees with negative sign). Principal
component III is also concerns with a physiognomical character (tree height).

Following PCA, regression of BSD (bird species diversity) on principal
component analysis was carried out. The following equitation was obtained:

BSD =-0,0748 PCI + 0,659 PCII + 0,573 PCIII + 2,219

R? = 0,429

PC I has a low coefficient, therefore it has little (and negative) effect on
BSD. The effect of the other two components are more relevant (0,659 and
0,573). j

Concluding remarks

The structure of the examined bird habitat was composed of three main
components. One of them (PC II) corresponds to the floristic composition of
the forest, the other two (PC I and PC III) correspond to the physiognomical
character of the habitat. One of them (PC 1) has little effect on the BSD of
the area (low coefficient in the equation of multiple linear regression on prin-
cipal components, see above).

These results disagree with MacArthur’s theory that the physiognomical
structure of the habitat has much more effect on avian community structure,
than the floristic one (MacArthur-MacArthur, 1961; MacArthur et al., 1966).
Rotenberry (1985) in grassland habitat showed 55% variation in composition
associated with floristic composition and 35% associated with physiognomy.

In the present study variation of species richness and density was low bet-
ween the sites (see the variance/mean ratio test above), because the habitat
was nearly homogeneous. Tomoff (1974) and Wiens-Rotenberry (1981)
showed that in within-habitat type of surveys the composition of avian com-
munities appeared more closely associated with floristics. The strong effect of
physiognomy can generally be found in between-habitat type of surveys, or in
heterogeneous habitats (Cody, 1975; Rotenberry-Wiens, 1980).
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Madarkozosség- és vegetacio-szerkezet a
Pilis hegység egyik biikkosében

A dolgozat egy oreg biikkos madarkozosségének szerkezetét, s annak a vegetacidval valo kap-
csolatdt elemzi. Egy 17.47 ha-os mintateriileten 1984-ben és 1985-ben territorium-térképezés tortént.
1984-ben 20 faj. 1985-ben 24 taj volt kimutathatd. mig az Osszdenzitds 73.84 par/10 ha-rol 69.83
par/10 ha-ra vdltozott. A két évben tapasztalt fajgyakorisagok nem mutatnak szignifikdns kiilonb-
séget (Mann-Whitney U-teszt).

A madirkozosség és a vegetacid-szerkezet kozotti kapcsolat vizsgdlatinal a maddrszamlalds
modositott IPA mddszerrel tortént. 20 mintavételi ponton (62.8 ha-on) 20-20 perces szamldldsi
id6t alkalmazva. A vegetacio-szerkezet jellemzésére minden mintavételi ponton 12 valtozo lett mér-
ve: lombkorona-boritds (TFC), cserjeszint-boritas (SLC), gyepszint-boritds (GLC), atlagos famagassdg
(ATH). atlagos bokormagassag (ASH), atlagos flimagassag (AGH), atlagos fatGimagassag (TDS), dtla-
gos bokortdvolsag (SDS). dtlagos faaitméré 1,5 m magassigban (TDM), dtlagos bokorszdr-atmérs 1 m
magassagban (SDM), a biikkk ardnya (RBT) és a fafajok szama (NTS). Egy tovdbbi 13. vadltozoé a fataj-
diverzitas (TSD, Shannon fiiggvény szerint). A vegetacio-szerkezetet jellemzo vdltozokon — a bokor-
valtozok nélkiil, mivel a cserjeszint altalaban hignyzott — fékomponens analizis (PCA) lett végrehajt-
va. Az 1. és a III. komponens (hattérvaltozo) a vegetdcio fiziognomiai karakterét jellemzi, mig a II. a
florisztikai osszetételt képviseli. A maddrfajdiverzitas a II. és a III. komponenssel mutatott Gssze-
fliggést.

Az credmények némileg ellentmondanak a MacArthur-féle elméletnek, hogy a madarkozos-
ségek felépitését elsGsorban a novényzet szerkezeti sokfélesége hatdrozza meg. A vizsgalt teriileten a
florisztikai kompozicié hatdasa sem elhanyagolhato. Valoszintleg a MacArthur-elmélet f6leg nagylép-
tékii osszehasonlitdasndl igaz, igy pl. kiilonbozo habitatok osszehasonlitdsanal, ill. heterogén habita-
tok esetén. A vizsgalt biikkos azonban — mind a fajszam, mind pedig a denzitds alapjan — viszonylag
homogénneck tekinthetd.
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H—- 1088 Budapest
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CENTRAL PLACE FORAGING IN THE BLACKBIRD
(TURDUS MERULA L))

Eva Ludvig

Department of Systematic Zoology and Ecology of the Eotvos University

Introduction

A new field of ecology, the so called behavioural ecology (Krebs and Da-
vies, 1978; 1984) developed in the USA and Western-Europe in the last 20
years. This new trend examines the animals behaviour on an energetic and evo-
lutionary basis. The theories assume that (1) behaviour in general shows heri-
table variation, (2) there is a range of possible behaviours and (3) natural se-
lection increases the individual fitness. Consequently the average behaviour in
the population tends to that foraging behaviour in the range of alteratives
which gives the maximum fitness. A special field of behavioural ecology called
optimal foraging theories (Pyke, 1984) examines the animals foraging beha-
viour and assume that fitness linearly increases with the net rate of energy in-
take.

In this paper I describe the foraging behaviour of a very common bird
species, the blackbird (Turdus merula L.).

Theories

Foraging animals are assumed to make several decisions during the forag-
ing process. Theories can be grouped according to these decisions.

1. What food type to eat? — Optimal choice of diet

Each food type has its own food value measured in energy content or
units of weight and its own handling time (time, during the animal captures
and consumes the food item). The animals are assumed to be aware of these
values. Food types are ranked by their profitabilities or ratios of food value to
handling time (E/Th). The predicted diet has three properties:

a) Whether a food type should be eaten is independent of its own abun-
dance, and dependent only on the abundance of the food type of the highest
rank.

b) As it increases, the less preferred food types disappear from the opti-
mal diet. (Increasing food abundance leads to greater specialization.)

c) A food type is either completely included in the diet or completely
excluded from it. In other words there is no partial preference.

2. Which patch types to search in? — Optimal choice of patch

If food items are distributed patchily, the animals should choose from the
available patches. The optimal predators should forage preferentally in the
most profitable patch types and include the less profitable ones in their forag-
ing only when the availability of good patches is low. The animals learn the
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profitability of the patches by sampling so they must allocate their foraging
time between sampling and searching in the chosen patch.

3. How long to search? — Optimal choice of searching time, departure rules

In nature patches are depleted, so the profitability declines with time. The
animals have to choose the point of leaving the patch (T), so they maximize
their overall rate of energy intake (R=E/Tt+Ts, where Tt is the travel time and
Ts is the searching time). The maximal rate called marginal value (Charnov,
1976) can be determined by drawing the tangent of the gain curve (Fig.l.a).
According to the predictions of the model the animals should spend more time
in the distant patch (2) than in the near patch (1) (Fig.1.b). If the patches
differ in quality the predator should spend more time in the rich (3) and less
time in the poor patch type (1). In this case the average patch in the habitat (2)
determines the marginal value (Fig.1.c)).
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1. dbra A Charnov-féle margindlis érték modell az optimdlis keresési id6 meghatdrozdsdra (Magyarizat
a szovegben) — Charnov's marginal value theorem for determining the optimal searching time
(Explanation in the text)
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4. What kind of searching route to follow? — Optimal movements

The animals should follow a searchmg route which minimizes revisiting.
In Pyke's modell (1984) food occurs in the so called resource points, which are
distributed randomly. The animals move between the resource points. Their
movement consists of linear segments, which differ in length and direction.
The animals minimize revisiting, if the mean angular change in direction is 0. in
other words if they alternate right and left tums in equal quantities.

5. Central Place Foraging

Orians and Pearson (1979) called the unit of the foraging process round trip.
which consists of the following phases: the animals leave the central place (e.g.
nest), visit the foraging area, gather food return and feed the young or store
and consume the food themselves. The food collected during a round trip is cal-
led load. According to the number of the food items in the loads single and
multiple prey loaders can be distinguished. During the round trip the animals
face all the decisions described above.

Methods

This study was carriecd out in a 14 ha park in Budapest in the breeding
season in 1984 and 1985. The park. planted after the second World War, con-
sists of mainly grassy areas with scattered trees and bushes (e.g. Pinus nigra,
Picea abies, Acer, Ouercus and Prunus ssp, Thuja occidentalis, Biota orientalis,
Juniperus sabina, Ligustrum vulgare, Forsythia europea, Rosa ssp. etc.).

Blackbird has recently become a typical urban bird. 50 - 60 pairs breed in
Vérmezo yearly. The breeding season begins in April and lasts even till August.
There are two peaks in breeding. the first one in May and the second one in
June because. Most of the nests are built between 1 and 3 metres.

The foraging behaviour was examined early in the morning from 6 to 9,
when the feeding activity is intensive and the area is not so disturbed. Food
samples (loads) were collected from the nestlings and at the same time some
parameters of the foraging behaviour were measured.

Food samples were collected with the modified neck-collar method (Kluy-
ver, 1933; Torok, 1981), which means that a compresing band (a cotton
thread) was tied round the neck of the nestlings so as not to be able to swallow
the food carried by the adults. Only 5—10 day-old nestlings can be examined
with this method. At that time it is the male which mainly feeds the youngs
so only the males foraging behaviour was studied. The collected food samples
(loads) were kept in 70% alcohol till the analysis.

The males foraging behaviour was observed from about 2030 metres.
The interfeeding intervals and searching times were measured with running
stop-watches and the searching routes were recorded on maps.

During the analysis of the food samples (loads) the food items were deter-
mined for higher taxonomic groups and their length and diameter were mea-
sured in mm-es. The dry weight and energy content of each item were calcu-
lated with the help of the length-weight relationships and values indicated in
Table 1. Loads, which seemed to be partly swallowed or in which artificial
food (e.g. bread) was carried were neglu:ted The energy content of 3 loads was
over 7000 J (against the average 23000 J) so they were also left out from the
further analysis.
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1. tdbldzat — Table 1.

A tdpldlékdllatok szdraztomegének és energiatartalmdnak kiszdmitdsihoz felhaszndlt dsszefiiggesek
és értekek

Relationships and values used in calculating the dry weight and energy content of the food items

Taxon Model BO Bl C

Lumbricidae 2 mm 3 0* 0,84 *

atméro 3 mm 3 0* 1,20* 20,030

diameter 4 mm 3 —6,0* 2.10%
Isopoda 1 —4,852%* 3,160** 15,885
Diplopoda 1 —4,59]1** 2,543** 14,340
Chilopoda 1 —4,049** 2.1 80%+ 20,872
Heteroptera (AJL) 1 —2,998 2,270 26,830
Homoptera (AIL) 1 —3,308 2,696 26,380
Coleoptera (A) 1 —3,460 2,790 23,389
Coleoptera (L) 3 -0,792 0,571 23,389
Lepidoptera (A) 1 —4.037 2,903 21,173
Lepidoptera (L) 1 —5,137 2,809 22,455
Diptera (A) 1 —3,293 2,366 24,151
Diptera (L) 2 -3,731 0,356 24,151
Hymenoptera (A) 1 —3,871 2,407 21,312
Formicidae (A) 1 —4.,029 2,572 22,246
Araneidea 1 —3,106 2.929 25,082
Model 1: 1nW = BO + Bilnl Rogers et al., 1977.
Model 2: InW = BO + Bil 1 = testhossz mm-ben — body length in mm
Model 3: W =BO +Bil W = szaraztomeg mg-ban — dry weight in mg

*:sajat szamitdsok — own calculations
**. Gowing and Recher, 1984.
C értékek (J/mg szdraztomeg): Torok, 1981 — C values (J/mg dry weight)

The length of the searching routes and their frequency distribution in the
distance from the nest were also determined. The relationships between the
measured and calculated values were examined with different statistic methods
(linear regression, F-test, Student’s t-test).

Results

1. The two load types

According to the analysis of the food samples, two main load types were
distinguised. The loads collected at the end of April and in May mainly con-
sisted of earthworms (Lumbricidae), while the blackbirds gathered more arth-
ropods in June (Table 2.). The mean of the species diversity of the loads cal-
culated with the Shannon formula increses during breeding (Fig. 2.).

There are differences in the parameters of the foraging behaviour as well
as between the two load types (Table 3.). While the average interfeeding inter-
vals, searching times and lengths of the searching routes are longer in the loads
containing less than 50% earthworms in dry weight (load type b), there is no
significant difference between the two groups in case of the average dry weight
and energy contents of the loads and searching distances.
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2. tdbldzat — Table 2.

A fiokdk tdpldlékosszetétele a koltés két szakaszdban az dsszes
tdpldlék szdraztomegének szdzalékdban

Food composition of nestlings in two periods of the breeding
season in percent of the total dry weight

Aprilis—M4jus Jinius
Taxon April—Maj June
Lumbicidae 81,5 42,5
Isopoda 1123 49
Diplopoda 0,3 132
Chilopoda 5,3 L3
Dermaptera 3,0 15,0
Heteroptera (A/L) 0,1 0,5
Hompotera (A/L) 0.2 32
Neuroptera (L) 0,0 1,0
Coleoptera (A) 20 6.6
Coleoptera (L) 0,3 59
Lepidoptera (A) 0,3 0,5
Lepidoptera (L) 0,9 752
Diptera (A, >>5 mm) 34 5,6
Diptera (A, <5 mm) 0,8 0.4
Diptera (L) 0.8 0,2
Hymenoptera (A) 0,2 0,9
Arancidea 0,2 3,0
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1985 évi (o) adatok alapjdn — Relationship between the dates of collecting loads and their mean

species-diversity on the basis of data from 1984 (0) and 1985 (o)
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3. tdbldzat — Table 3.
A keresési viselkedes jellemzéinek osszehasonlitdsa a ket loadtipusndl
(a: 50%-ndl tobb, ill. b: 50%-ndl kevesebb gilisztdt tartalmazo loadok)

Comparison of the variables characteristic of the foraging in the two load types
(a: loads containing more than 50% and b: less than 50% of earthworms)

Load tipus — Load type Student’s
Viltozo — Variable a b t-test

X SD X SD t p<
Etetési idokoz (min) 14,89 9119 20,76 8,72 2N 0,01
Interfecding interval
Keresési idd (min) 6,93 379 12,40 3,18 4,98 i 0,001
Scarching time y
Kereso ut hossza (m) 62,7 5il52 113,1 61,7 3,06 0,01
Searching route
Szaraztomeg (mg) 136 .4 624 109,8 55,6 1,82 NS
Dry weight
Energiatartalom (J) 2678 1173 2349 921 0,58 NS
Encrgy content i |

4. tabldzar — Table 4.

A kersési viselkedest jellemzd vdltozok kozotti kapesolatok

Relationships between the variables characteristic of foraging

Viltozok kozotti kapesolatok Load tipus Linedéris regresszio
Relationships between variables Load type Linear regression
r p<
Kcresési idé — keresd ut hossza a 0,761 0,001
Searching time — length of the routes b 0,564 0,01
Keresési id6 — szaraztomeg a 0,141 NS
Searching time — dry weight b 0,521 0,01
Keresési id6 — energiatartalom a 0,077 NS
Searching time — energy content b 0,640 0,001

2. Searching routes, dry weight, energy content

There is a positive correlation between the number of species in the loads
and the length of the searching routes (r =046, P < 0,01). The increase of the
length of the searching routes in June leads to the extension of the searching
area. The frequency distribution of the searching routes in the distance from
the nest extends to the longer distances in June, but the mean of the distribu-
tions does not change (Fig. 3.). The length of the searching routes is a linear
function of the searching time in both load types (Table 4.).

There is a linear regression between the dry weight of the loads and the
searching time only in the loads containing less earthworms (load type b). In
the other group (load type a) the relationship is not significant. The energy
content of the loads is a linear function of the searching time only in the more
diverse loads (Table 3.).

118



a
0,101 -
" i
31 VLT ea
= 005- | H
= -
>~
o
Q
2
£
s
=) . : : : .
St R R L Ra iy e eet Ve e
]
d
‘3 010- b
5 i
S |
m -
=
5 4
@
< 005-
©
=
N0
4
9
<{

0 T T T 1
0 10 20 30 40 50 60 70 (m)
Feszektdl valo tavolsag-Distance from the nest

3. dbra A keresd utak gyakorisdgeloszldsa a fészektdl vett tdvolsdg fiiggvényében dprilisban és
mdjusban (a), illetve juniusban (b) — Frequency distribution of the searching routes in the distance
from the nest in April and May (a) and in June (b)

Discussion

In Middle-Europe ecological energetics is the most intensively studied
field dealing with the nourishment of animals. However no publication has
appeared in connection with the foraging behaviour so far. The optimal forag-
ing theories are tested mainly on birds, which can be easily examined: Black-
birds are specially good objects as they gather food exclusively on the ground
in the breeding season. We studied the foraging behaviour when the adults feed
their nestlings, so it was a central place foraging situation which involves the
problems of choosing the optimal food and patch types, searching routes and
times. A detailed study has been published about the searching routes (Smith,
1974), so we concentrated on the diet, searching time and their relationship.
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1. Optimal diet

The diet-choice situations have ben examined with laboratory tests (Krebs
et al., 1977) but only a few field studies have been published so far (Tinbergen,
1981: Carlson et Moreno, 1983).

The changes in the diet seem to be due to the changes in the food supply
(Davies, 1977). This problem was not examined in this study, but it is known
from literature (Davies and Snow, 1965) that earthworms stay in the upper
part of the soil because the rainy weather in May. At that time they are easily
available for the blackbirds. Although the handling time of earthworms is
higher than that of the other food types (2—3 minutes against seconds) and
their energy content is relatively low they still may be profitable food types as
they are much larger than the other types. That is why the blackbirds specialize
on earthworms in May, while the other food types (arthropods) appear in the
diet in larger quantities only when the availability of earthworms decreases in
June.

2. Distribution of food items

Most of the models assume that food items are distributed patchily. An-
derson (1978) worked out a model for the random distribution. In this case the
whole searching area is considered to be one patch. The individuals of a certain
species may occure in patches (e.g. social insects) but the individuals of diffe-
rent species must be distributed randomly. In general there was only one speci-
men of each species in the loads, but sometimes the smaller species (Aphididae,
Formicidae, Diptera, Coccinellida larvae) were in larger quantities (5 20 speci-
mens per loads). These prey types must have been found in patches. The pat-
tern of the searching routes also suggests that the birds collected food in the
whole area and did not localize their movements for distinct patches. The
boundary of the searching area was determined by the extension of the grassy
areas or the territorium of the neighbours.

3. Load size, energy content

The dry weight and energy content of the loads are a linear function of
the searching time only in case of the loads consisting of several food items
(load type b). This relationship is plain as the more time the birds spend with
searching, the more food items they find. However the marginal value theorerp
predicts a diminishing curve (see Theories). The deviation from the models
prediction can be explained by the fact that blackbirds search in the whole
area so there is no resource depletion. According to an other explanation alt-
hough the distribution of food items is clumped and blackbirds search in pat-
ches, they visit several patches during their round trip. So the linear correla-
tion may be due to the superposition of the individual diminishing curves.

The independence of the dry weight and energy content on searching time
in the loads containing more than 50% earthworms in dry weight (load type a)
can be explained easily. When blackbirds find an earthworm, they kill and cut
it into pieces. Sometimes they eat from it themselves and then picking up some
pieces and perhaps some other food items return to the nest. The time spent
for finding the earthworm and the number and size of the pieces loaded seem
to be accidental.
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Summary

The predictions of central place foraging theory were examined in black-
birds (Turdus merula L.) in the breeding season. During the analysis of the
food samples collected from the nestlings.- two main load types were dis-
tinguised. The loads collected at the end of April and in May consisted of
mainly earthworms while there was more arthropods in them in June. In the
case of loads containing more than 50% earthworms in dry weight the inter-
feeding intervals, searching times and routes were shorter than in the other
group. There was a linear correlation between the searching time and the length
of the searching routes in both load types, but the dry weight and energy con-
tent of the loads were a linear function of the searching time only in the loads
consisting of several food items.

The prediction for the optimal diet was justified: as the availability of the
profitable food type decreased, new food types appeared in the diet, the birds
became more generalist. In case of blackbirds the content of the loads and the
pattern of the searching routes suggests that most of the available food items
must be distributed randomly in the searching area.

OSSZEFOGLALAS

A kozponti hellyel kapcsolatos taplalékkercesési clmélet optimadlis étrend, folt és keresési idd
vilasztasdra vonatkozo predikcioit vizsgaltuk cgy Kozép-Eurdpdban gyakori varosi madarfajon, a fe-
keterigon (Turdus merula). A fiokaktdl begytjtott taplalékmintdk analizise alapjdan két fo loadtipust
kilonboztettiink meg: az dprilis végi, mdjusi csapadékosabb idészakban a taplalékmintdk féleg gilisz-
takbol alltak, mig juniusban inkabb kisebb méretd izeltldbiakbol. A szaraztomeget tekintve 50%-nal
tobb gilisztat tartalmazo loadokhoz tartozd kercsési uthossz, kercsési id6 és etetési idokoz rovidebb
volt, mint a masik csoportban. A-keresési ido és keresési uthossz kozott mindkét loadtipusnal egye-
nes aranyossdg volt, viszont csak a szaraztomeget tekintve 50%-ndl kevesebb gilisztat tartalmazo
loadoknadl tapasztaltunk linedris Osszefiggést a keresési idG és a hozott tdpldlék szdraztomege, vala-
mint energiatartalma kozott.

Az optimalis étrendre vonatkozo predikcid igazolodott: a dominans tdplaléktipus (giliszta)
boségének csokkenésével mas fajok is megjelentek a rigd tapldlékosszetételében, generalistabba valt.
A feketerigd esetében a keresG utak mintdzata és a loadok osszetétele arra utal, hogy a rendelkezésre
allo tapldlék véletlenszerticn oszlik cl a kereso teriileten. Mivel a kereséteriilet kiterjedése egy folthoz
viszonyitva nagy, forraskimeritést nem tapasztaltunk.
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INVESTIGATIONS ON BREEDING ECOLOGY OF GREAT
BUSTARD (OTIS TARDA) IN THE DEVAVANYA NATURE
CONSERVATION DISTRICT
II. COMPARATIVE STUDY OF FOOD AVAILABILITY

Dr. Sandor Farago

Department of Game Management, University of Forestry and Wood Industry, Sopron, Hungary

1. The role of animal-like food in food composition of Great Bustard

The animal preys of Great Bustard seems to have primary importance
both for the adult and for the juvenile Bustards (Fodor - Nagy - Sterbetz, 1971,
Glutz —Bauer—Bezzel, 1973). Crop analysis of 51 Spanish Bustards revealed,
that in 43 crops collected in spring both the plants and the animal-like foods
were important constituents of the Bustards' food (Palacios—Garzon—Castro-
viejo 1975). The majority of preys belonged to Coleoptera, Lepidoptera and
Orthoptera, while some Hymenoptera and Diptera were also presented. Beetles
occured in 95.3% of crops. and 95.5% of all insects were identified as beetles.
They have suggested, that in summer more cerecals, more Dyctiopteras and
Orthopteras were found than earlier, but their sample size was only two crops.
They also suggested, that the food composition in autumn is similar to the sum-
mer one, but this suggestion based on 1 crop.

The only study analyzing the food composition of Bustard throughout
the breeding season was done by Rjabov—Ivanova (1971) in Kazakhstan. They
have demonstrated, that 48.9% of all occurances and 37.8% of total weights
were animals in 25 adult crops, while the same figures were 63.2% and 96.5% in
12 juvenile crops. So the prey consumption seems to be age dependent. In
contrast with the juveniles the Coleopterans and Orthopteras have secondary
importance for the adults from May to August, while the vertebrates have only
an inferior one.

Two non-excluding hypotheses have been proposed for the insect prefe-
rence of the juveniles. For the first the insects contains 12 -30% of protein,
while the plants only 3.5-5.3%. The protein is the most important constituent
of the differentiating tissues and organs. The various kind of animal preys could
supply all amino-acids needed to the protein synthesis. The role of the lipids
could also be important as energy reservoires. 4.6% to 14.5% of insects body
and 4.1%—12.0% of vertebrates are lipids, while 1.8%—2.7% of beetles and
2.2%—6.3% of vertebrate are mineral salts.

The second hypothesis is that since the intestinal flora of chicks does not
develop during the first phasis of their life, the chicks are not able to digest cel-
lulose or plants. The intestinal flora develops step by step, so the chicks are
able to consume more and more plants later on.

The study of Rjabov-Ivanova (1971) has also shown, that the frequency of
preys in the food composition increased towards the end of summer (Fig. 1).
That kind of shift is probably due to both the increased abundance of insects
especially of Orthopteras, and to the collapsing of phytomass because of dry-
out. This suggests, that the insects have higher quality than the plants, so due
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Fig. 1 Percent occurance of animals in food composition of adult. Bustards (solid line) and percent
degree of crop saturation (broken line) between May and August. Based on Rjabov-Ivanova 1971.

to the small amount of insects the saturation of crop could be lowered. I would
like to propose, that the Bustard is able to replace the high quality food with
common, but low quality food and vice versa, and this could be an adaptive
feature. On the other hand, the human disturbance could not affect directly
the foraging of Bustards, so the direct human impact could not be the unique
reason for the decline of Great Bustard populations.

2. Availability of animal-like foods

The first aim of the study was to collect samples on the food availability
in order to complete the earlier bromatological studies. The second aim of the
study was to compare the food availability of natural habitats (e.g. alcaline
meadow) with that of the new agrucultural ones (e.g. lucerne and winter
wheat). The hypothesis is that the food availability could promote the recent
habitat shift of Bustard from natural habitats to agricultural ones (Farago
1984). My opinion is that the food supply could have an influence on the
habitat choice of Bustard. Probably both for the hen and for the precocial
chicks which stray around the nest for a while are very important the abun-
dance of insects, especially the beetles. The rich insect supply could prevent
the hen from long interruptions of incubation, and it could speed up the
growing of youngs.

2.1 Methods

The fieldwork was conducted in Dévavanya Nature Conservation District.
The Bustards usually pick up insects either from the ground or from leaves.
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According to Gewalt (1959) they are not hunting for insects on the back
sides of the leaves. Therefore I applied two methods of insect sampling.

Pitfall traps

Ten traps were arranged in one line in each of the three habitats, namely
in meadow (Festucetum pseudovinae), wheat field and in luceme field, so prac-
tically transect sampling was applied. The distance between the traps was 10 m.
The traps were 10 cm deep plastic containers, and they were 8 cm in diameter.
The rim of containers was precisely in the same level as the surface of soil. To
avoid the decomposition of materials, the traps were filled half with formalin.
The traps were protected from litter and from precipitation by slates. The
traps were regularly emptied from 7th of April to 16th of June, 1979.

Study sessions:

1 7th of April — 21st of April, 1979 1—-10 samples
2. 2lst of April — 5th of May, 1979 11-20 samples
3. 5th of May — 19th of May, 1979 21—-30 samples
4. 19th of May — 2nd of June, 1979 31—-40 samples
5 2nd of June — 16th of June, 1979 41—-50 samples

In each of the three habitats all of the 10 traps were emptied five times,
so this gives 150 samples altogether. I checked the traps always in the same part
of the day. The samples were conserved in 75% ethyl-alcohol.

Sweep nets

Sweep nets were applied to complete the results of the pitfall traps. The
collections consisted of then strokes by then times in each of the three habi-
tats. The sampling was repeated three times. The insects were killed by ether-
acetate. The sweep nets were collected on three times:

1 sthiofiMay 1979 1—10 samples
2. 19th of May," 1979 11--20 samples
s 2 ndiofidune) it 1979 21-30 samples

After the selection and the identification of samples I measured their dry-
weights. See the results in Table 1.

The beetles were identified by the help of Csiki (1905-1908), Papp
(1943) and Moczar (1969). The order of families follow Moczar (1969) while
within a particular family alphabetical orders were applied (Tables 2—6).

The weights of samples were compared. The simplest way if we calculate
both the sample weights of three habitats and their ratios. To recognize the
possible habitat shift, I used the samples of meadow as unit to calculate the
relative dry weights of the two other habitats. The means of the samples were
compared by t-tests. Diversity and evenness of samples were also worked out
by Shannon—Wiener formula for the beetles of the three habitats (Legany
1983, Torok 1984):

=S, nain:

HS FioT lz=1 -T'kl In ?ll
where Hgq = diversity,

n; =number of individuals for the ith species
n = total number of individuals

=12

= relative frequency.
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Table 1.
Results of the pitfall traps in three habitats throughout the breeding season. Each session (1-5, see text for detailes) is represented by four columns.
The first columns mean the number of individuals caught, while the second ones express them as percent occurances. The third columns contain the dry
weights of individuals in gram, while the fourth ones give the percent dry weights
25 L3 4,

db % g % db % g % db % g % db % g % db % g %
Isopoda 4 0,59 |1 0,03 4,35 6 1,61 | 0,05 8,06 9 495 10,13 18,83 1 0,45| 0,01 0,76 3 1,30 | 0,02 1.50

Diplopoda 1 0,15 | 0,01 1,45 - - - - ~ - - - - - - - - - - -
Mca- Chilopoda 3 0,44 | 0,02 2,90 4 1,08 | 1,01 1,62 2 1,10 | 0,01 1.45 3 1,36 ( 0,03 2,29 2 0,87 | 0,01 0,75
dow Colcoptera 27 4,001 0,33 | 47,83 18 484|024 | 3871 13 13S0 9N ST SRS 57 25,79 0,89 67,94 ]| 30 13,04 | 0,52| 39,10
Formicoidca | 566 83,85 | 0,14 | 20,29 | 292 78,49 | 0,09 1452 | 114 62,64 | 0,04 5,80 1071 4842| 0,04 305| 106 | 46,09 | 0,04 3,01
Lepidoptera 1 0,16 | 0,01 1,44 2 0,54 | 0,05 8,06 - == 2 = = ~ e - 40 1740 | 0,24 18,05
Arancidea 73 10,81 | 0,15 | 21,74 | 50 1344 | 0,18 | 29,03 | 44 24,18 | 0,32 | 46,38] 53 2398| 0,34 | 25,09 49 21,30 | 0,50 | 37,59
Total 675 | 100,00 | 0,69 | 100,00 | 372 | 100,00 | 0,62 | 100,00 | 182 | 100,00 | 0,69 | 100,00 |221 100,00 | 1,31 | 100,00 § 230 | 100,00 | 1.33| 100,00
Isopoda 30 13,95 | 046 | 18,18 12 8,05 | 0,20 17,86 | 64 1245 | 1,18 | 22,35 20 445| 033 6,09 4 1,46 | 0,05 1,54
Diplopoda 54 25,12 |1 0,82 | 3241 4 2,68 | 0,10 893 | 41 798 [0,74-| 14,02 5 151180518 207 1 0,36 | 0,04 1,23

Chilopoda 1 0,44 | 0,01 0401 - ~ - - 1 0,19 | 0,01 0,19 - - - - - - - -
Wheat Coleoptera 63 2930570192136 1360 [E558 3993 | 0,68 | 60,71 | 212 41,25 12,94 | 55681 179 39,87| 3,18| 5867 57 20,80 | 1,18 36,31

Formicoidea 15 6,98 | 0,01 0,40 115] 10,07 | 0,01 0,89 | 48 9,34 | 0,01 0,19 - - - - B - - -
Diptera 5 2,32 | 0,02 0,79 | - - - - - - - - 3 0,67 | 0,02 0,37 5 1,83 | 0,04 1,23
Araneidca 47 2186 [ 0,29 | 11,46 60 40,27 | 0,13 11,61 | 148 28,79 | 0,40 757 242 5390 1,74 | 32,10 207 75,55 (1,94 | 59,69
Total 215 | 100,00 | 2,53 | 100,00 | 149 | 100,00 | 1,12 | 100,00 | 514 | 100,00 | 5,28 | 100,00 | 449 | 100,00| 542 | 100,00 | 274 | 100,00 | 3,25| 100,00

Gastropoda - - - - - — - - - - - - - - - - - - - -
Isopoda 51 18,28 | 0,57 | 16,96 36 8,98 | 0,49 9821 59 9,13 | 0,66 9,61 86 115245 S 1533 =1 3510 18 4,16 | 0,25 5,33
Diplopoda 36 12,90 | 0,80 | 23,01 11 2,74 | 0,38 7,62 17 2,63 | 0,68 9,90 3 0,39| 0,10 0,99 14 3,231 0,51 10,87

Chilopoda 1 0,36 | 0,01 0,30 | - - - - - ~ - - 1 0,13] 0,01 0,01]| - = — =
Lu- Orthoptera = = - = = = - = = = = = = = = = 2 0,46 | 0,02 0,43
cerne Coleoptera 37 13,26 | 1,42 | 42,26 | 224 55,86 | 3,56 | 71,34 | 397 | 6146 |4,81 | 70,01] 513 67,06 7,06 | 70,04 105 24,25 1,82 38,81

Formicoidea 9 3,23 [ 0,01 0,30 = = = — = = — = = = = — - - - -
Lepidoptera 2 0,72 | 0,01 0,30 1 0,25 | 0,01 0,20 4 0,62 | 0,05 0,73 1 0,13| 0,01 0,09 3 0,69 | 0,03 0,64
Diptera - - - ~ 2 0,50 | 0,02 0,40 1 0,15 | 0,09 1,31 6 0,78( 0,04 0,40 6 1,39 | 0,04 0,85
Apoidea - - - = = — = = = - - = 1 0,14| 0,02 0,20 1 0,231 0,01 0,21
Araneidea 143 51,25 | 0,54 | 16,07 | 127 A6 7NIE0S 10,62 | 168 26,01 | 0,58 8441 154 20518 1515511 14,98 | 284 65,59 | 201| 42,86
Total 279 | 100,00 | 3,36 | 100,00 | 401 | 100,00 | 4,99 | 100,00 | 646 | 100,00 | 6,87 | 100,00 765| 100,00|10,08 | 100,00 | 433 [ 100,00 | 4,69 100,00




Evenness was calculated as follows:

H
y=—2
In S
where J =evenness

S =total number of species
In S = Hyjax = maximum diversity.

The Jaccard’s coefficient was also used to compare the composition of
beetles belonging to various habitats.

2.2 Food availability of alcaline meadow (Festucetum pseudovinae)

The total number of insects caught was the highest in mid-May (Table 1.
and Fig. 2). The absolute number of Formicoidea decreased from 566 to 106
and their relative importance also declined from 83.85% to 46,09%. The
number of spiders was fairly even during the breeding season, they embodied
10.81% of all insects at the beginning of the breeding season, while their fre-
quency increased to 24.18% and than decreased again to 21,30%. The number
of beetles was between 13—57 and their relative importance increased from
7.13% to 25.79%. The number of isopods, diplopodans and chilopodans was
fairly even throughout the breeding season, but their mass decreased at the
beginning of summer. However, the caterpillars (Lepidoptera) reached 17.40%
in early spring (40 individuals caught). In contrast to the total number of in-

Table 2.
Composition of beetles in pitfall traps of meadow during five sessions (see text for detailes)
1-10 11-20 21-30 31-40 41-50
Specise I_\lo. of Dry No‘.‘ of Dry | No.of Dry | No.of Dry ljlo. o'f Dry
indivi- weight | indivi- weight| indivi- weight| indivi- weight| indivi- weight
duals (g) duals () duals (®) duals (®) duals (2
Agonum assimile PAYK. 1 0,01 - - - - - - 1 0,01
Amara aenea DEG. 8 0,08 5 0,04 4 0,04 7] 0,07 10 0,10
Amara apricaria PAYK. 1 0,01 - - - - 4 0,04 - -
Pterostichus anthracinus ILL. - - — - - 5 0,06 1 0,01
Pterostichus coerulescens L. 4 0,07 - - - 2 0,02 - -
Hister quadrimaculatus L. - - - - 1 0,03 5 0,20 - -
Onthophagus ruficapillus BRULLE - - 1 0,01 - — - = — -
Pentodon idiota HERBST. — - ~ — - - 1 0,17 - -
Amphimallon solstitialis L. - - — - - - - - 1 0,21
Opatrum sabulosum L. - - - - - - 1 0,01 - -
Limonius pilosus LESKE 1 0,01 - - 1 0,01 - - - -
Dermestes frischi KUG. 10 0,10 7 0,07 2 0,02 27 0,27 15 0,15
Dorcadion fulvum SCOP. - - 1 0,03 1 0,03 - - - .-
Dorcadion pedestre PODA. - - 1 0,03 — - - - - -
Dorcadion scopolii HERBST. 2 0,05 3 0,06 2 0,04 - - -
Galeruca tanaceti L. - - - - - - - - 1 0,02
Phytonomus zoilus SCOP. - - - - - — 1 0,01 - -
Tanymecus palliatus FABR. - - - 2 0,02 4 0,04 7] 0,02
Total 27 0,33 18 0,24 13 0,19 57 0,89 30 0,52

dividuals the total dry weights of samples increased as the study progressed.
The common, but small ants (Formicoidea) are probably negligible food supply
for the Bustards. The joint mass of isopods, diplopodans and chilopodans at
first expanded from 8.70% of the total weight to 20,28%, and at last it dec-
reased to 3.05% and to 2.25%. The weight of the spiders shifted from 0.15 g
to 0,50 g and they compressed 21.74% of the total mass which increased to
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46.38%, respectively. The mass of spiders caught increased throughout the
study periods, but it reached the highest relative mass at the beginning ot May.

Both the absolute and relative weight of beetles were the largest. At first
their relative weight decreased from 47.83% to 27.54%, than it culminated
with 67.94% and at the end of the breeding season it dropped to 39.10%. The
species composition of beetles are depicted in Table 2. 1 combined the catch of
each 10 traps, and 1 calculated their means too. Individuals of 18 species were
represented in the samples:

Families No. of species
Carabid beetles — Carabidae 5
Steel beetles — Histeridae 1
Click beetles — Elateridae 1
Dermestid beetles — Dermestidae 1
Ground beetles — Tenebrionidae |
Dung beetles — Scarabaeidae 1
Cockshafers — Melolonthidae D
Longhoms — Cerambycidae 3
Chrysomelid beetles — Chrysomelidae 1
Weevils — Curculionidae i
Beetles — Coleoptera 18

The most important insects were the carabid beetles and the dermestid
beetles both from the viewpoints of numbers caught and of total weights. Nu-
merous species were the Amara aenea and the Dermestes frischi and probably
they build.up the bulk of the Bustards' food with three Dorcadion specics.

The majority of species belonged to the beetles by sweep netting too: We
left out of considcration the individuals smaller than 3 mm, since they are pro-
bably not potential preys for the Bustards (Table 3.). The species netted be-
longed to the following families:

Families No. of species
Carabid beetles — Carabidae 1
Malachid beetles — Malachidae 1
Click beetles Elateridae 2
Pill beetles — Byrrhidae 1
Chrysomelid beetles - Chrysomelidae 3
Weevils — Curculionidace ]
Beetles - Colcoptera G

The most important preys are probably the click beetles especially the
Limonius pilosus. However, in the samples of both May and early June the
Eusomus ovulum was also frequently found. I discovered various Orthopteras
especially grasshoppers (Tettigonidae) in June, which could be an important
preys of the Bustards in summer.

To summarize the results on food availability of meadows, I found the
arthropods namely the isopods, diplopodans and chilopodans to be account
for maximum 20% of total mass, but as the bromatological studies reveal they
are not overhelming in the food composition of Bustards. The most numerous
invertabrates are probably the insects especially the beetles throughout the
breeding season and the Orthopteras in summer. The dominant beetle families
were the Carabidae, Dermestidae, Elateridae, Chrysomelidae and Curculionidae
while the dominant Orthoptera family was the Tettigonidae. The caterpillars
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could also be important. The Bustards feed on some spiders, so the Araneidae
must not leave out of consideration.

Table 3.

Composition of beetles in sweep nets collected in meadow on three days _
(see text for detailes)

1—10 11-20 21-30
No.of | Dry No.of | dry No.of | Dry
indivi- | weight | indivi- | weight | indivi- | weight
duals (g) duals ® duals (g)

Species

Amara familiaris DUFT. ! 1 0,01 - - - -
Malachius marginellus OLIV. 1 0,01 - — - -
Agriotes obscurus L. 1 0,01 - — - —
Limonius pilosus LESKE 32 0,48 6 0,09 15 0,23
Byrrhus pilila L. 1 0,02 - - - -
Cassida nebulosa L. 1 0,01 - - — -
Chrysomela marginata L. - — 1 0,01 — —
Phaedon pyritosus-ROSSI - — 2 0,02 — -
Eusomus ovulum GERM. = o 30 ‘0,30 13 0,13
Total 37 0,54 39 0,42 28 0,36

2.3 The animal-like food supply of Bustars in winter wheat

The composition of pitfall traps are indicated both in Table 1 and Fig. 3.
The total number of insects caught declined from the beginning of the field-
work to the end of April, than increased to early May and afterwards it dec-
reased again. The isopods, diplopodans and the chilopodans diminished to-
wards the beginning of summer. The ants could play a minor role as food
source of the Bustards, their maximum value was 10.07% of the total insects
while during the last two sessions they were not trapped at all. Both the num-
ber and the frequency of spiders increased throughout the study period (Tab-
le 1.). The importance of beetles increased to the end of May (Table 2.), than
it fell down. The weight compositions followed a similar pattern to the latter
ones. The peak mass of arthropods was 10,08 g in May, than it dropped with
more than 40%. The amount of isopods, diplopodans and chilopodans dec-
reased from 50,99% of the total mass to 2.77% at early June. The opposite
trend could be observed in the case of spiders, which mass improved from
11.46% of the total mass to 59,69%. The ants and the flies seems to be negli-
gible.

In wheat the beetles are probably fundamental food resources of the
Bustards. The total weight of beetles decreased from 0,92 g to 0,68 g, than
it increased again to 3,18 g in early June. Than the amount of beetles were
dropped by about 50%. Since there were an overall disappearance in these time,
the relative amount of beetles decreased only in the last session to 36.31%.

Before that the relative mass of the beetles was fairly unchanged between
55,67% and 60,71%.
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Table 4.

Compoaosition of beetles in pitfall traps of wheat field during five sessions (see text for detdiles)

1-10 11-20 21-30 31-40 41-50"
Species E’Io.. of Dry No. o_f D_ry No. q!' Dry I_!o.. of Dry No.of Dry
indivi- weight | indivi- weight | indivi- weight | indivi- weight| indivi- weight
duals (g) | duals (g) | duals (g) | duals (g) | duaks (®)
Agonum dorsale PONT. 2 0,01 8 0,07 5 0,05 3 0,02 - -
Amara apricaria PAYE. 2 0,02 - - - - 1 0,01 - —
Brachynus crepitans L. 21 0,27 26 0,26 44 0,44 58 061 6 0,06
Brachynus explodens DUFT. - - - - 6 0,03 12 0,07 3 0,02
Calathus fuscipes GOEZE. 3 0,04 1 0,01 1 0,02 — - - =
Carabus hortensis L. - - - - - - 1 0,13 1 0,16
Pterostichus anthracinus ILL. - - - - - - 2 0,04 - -
Ptcrostichus coerulescens L. 22 0,36 10 0,10 72 1,30 42 0,51 5 0,05
Pterostichus vulgaris L. - -~ 4 0,11 8 0,25 25 0,50 22 0,45
Silpha obschura L. 2 0,12 1 0,05 4 0,27 18 1,08 5 0,30
Goerius similis F. 5 0,03 2 0,02 6 0,11 4 0,04 1 0,01
Philonthus politus FABR. - - 1 0,01 - - - - - -
Histeridae larva - -~ - - - - - - 2 0,02
Hister purpurascens HERBST. 1 0,01 1 0,01 11 0,09 2 0,02 3 0,02
Hister quadrimaculatus L. — - - - - - 1 0,03 - -
Cantharis fusca L. - - - - 1 0,01 - - - -
Limonius pilosus LESKE = - - - - - - — 1 0,01
Dermestes frischi KUG. 6 0,06 1 0,01 4 0,04 2 0,02 7 0,07
Opatrum sabulosum L. - - - - 1 0,01 3 0,06 1 0,01
Onthophagus ruficapillus BRULLE - - 3 0,03 49 0,32 5 0,04 - -
Total 64 0,92 58 0,68 | 212 294 | 179 3017 57 1,18

The composition of samples and the list of species are indicated in Tab-
le 4. The 20 species caught belonged to 9 families:

Families No. of species
Carabid beetles — (Carabidae 9
Carrion beetles — Silphidae 1
Rove beetles — Staphylinidae 9.
Steel beetles — Histeridae 3
Soldier beetles — Cantharidae 1
Click beetles — Elateridae 1
Dermestid beetles — Dermestidae 1
Ground beetles — Tenebrionidae 1
Dung beetles — Scarabaeidae 1
Beetles — Coleoptera 20

The most numerous species were the carabid beetles, the Silpha obscura,
the Goerius similis, the Hister purpurascens, the Dermested frishchi and the
Onthophagus ruficapillus.

Only three Dolycoris baccarum were collected altogether by sweep nets,
so that data were not evaluated further.

To summarize the food supply in wheat field one can conclude, that this
habitat is poorer in insects than the others. In wheat field the declining abun-
dance of isopods, diplopodans and chilopodans is typical as the breeding season
goes on, while the spiders have a boom in early summer. The majority of the
available food is beetles belonging to Carabidae, Silphidae, Histeridae, Der-
mestidae and Scarabaeidae.
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2.4 Availability of animal-like preys in lucerne field

The results of the pitfall traps are summarized in Table 1. and Fig. 4. The
total number of invertebrates caught was the highest in early June (765 indi-
viduals), than it declined to 433 individuals. The number of isopods, diplopo-
dans and chilopodans was relatively constant throughout the breeding season,
which resulted in.a drop from 31.54% of total individual caught to 7,39%.
143 to 168 spiders were trapped between April and early June, than the num-
ber of spiders jumped up to 284 probably due to the drought (see Table 1. for
the percent frequencies). Hardly any specimen were found from Gastropoda,
Orthoptera, Diptera, Formicoidea, Lepidoptera and from Apoidea. The initial
number of beetles was 37 in the pitfall traps, than it gradually increased to 513,
and at last it dropped again to 105 at early summer. The lowest frequency of
beetles was 13.26% while the highest one was 67.06%.

In general the same trend seems to be true for the total weights of pitfall
samples. The total weight increased from 3.36 g to 10.08 g, than it dropped
almost by 50%. Since the microclimate of lucerne is probably favourable for
the isopods, diplopodans and chilopodans, therefore both of the absolute and
relative weights are high. Due to the drought their initial occurance decreased
from 40.27% to 14,19% at early summer. The opposite tendency could be ob-
served for spiders, which mass increased from 8.44% to 42.86% at early sum-
mer.

In the case of lucerne the beetles seem to have the largest weights, so they
have probably a fundamental role. The total weight of beetles increased from
1.42 g to 7.06 g than it decreased to 1.82 g. The relative weight of beetles was
between 38.81% and 70.04%. Probably the beetles are the most important food
source of Bustards not only in meadow and wheat but in lucerne too. The 29
species trapped belong to the following families:

Families No. of species
Carabid beetles — Carabidae 16
Carrion beetles — Silphidae 3
Dung beetles — Scarabaeidae 1
Rove beetles — Staphylinidae 2
Dermested beetles — Dermestidae 1
Steel beetles — Histeridae 2
Soldier beetles — Cantharidae 1
Raspberry beetles — Byturidae 1
Weevils — Curculionidae 2
Beetles — Coleoptera 29

The commonest taxons were the carabid beetles the Silpha obscura, the
Onthophagus ruficapillus and the Goerius similaris (Table 5.).

Only beetles larger than 3 mm were identified from the collected materials
of sweep nets. I found 2 Dolycoris baccarum in all sweep nets. The results on
the beetles are shown in Table 6. 29 species were found in the nets:

Families No. of species
Carabid beetles — Carabidae 6
Steel beetles — Histeridae 2
Soldier beetles — Cantharidae 1
Malachid beetles — Malachidae 2
Click beetles — Elateridae 2
Ladybirds — Coccinellidae 5
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Chrysomelid beetles — Chrysomelidae 6
Weevils — Curculionidae >
Beetles — Coleoptera 29

The most numerous species were leaf-eaters and they belonged either to
Chrysomelidae or to Curculionidae.

Table 5.

Composition of beetles in pitfall traps of lucerne field during five sessions’see text for details)

1-10 11-20 21-30 31-40 41-50
Species No._ o_f D_l':.r No._ o_t' DFy No._ o_l‘ D_ry [flo._ o_t' D_ry l?lo.' of D_ry
indivi- weight| indivi- weight | indivi- weight | indivi- weight | indivi- weight
duals (8) duals (g) | duals (8) duals (g) | duals (8)
Agonum assimile PAYK. 1 0,01 10 0,06 5 0,04 1 0.01 - -
Agonum dorsale PONT. 5 0,04 82 041 123 0,60 125 0,61 13 0,08
Amara acnea DEG. 2 0,02 1 0,01 4 0,03 - - 3 0.08
Amara apricaria PAYK. - - 2 0,02 3 0,03 - - -~ -
Amara surynota PANZ. - - - - 3 0,03 7 0,13 - -
Brachynus crepitans L. 1 0,01 10 0,01 29 0.21 84 0.84 2 0,02
Brachynus explodens DUFT. - - 12 0,06 19 0,09 | 105 0,51 12 0,07
Calathus fuscipes GOEZE = = - - 6 0,11 = = = -
Carabidae lirva - - - - - - 3 0,03 = B
Chlaenius tristis SCHALL. 1 0,02 - - ~ = = = = ==
Drypta demtata ROSSI - - 1 0,01 = = = = = =
Harpalus azurcus F. = = = = 6 0,06 3 0,03 1 0,01
Leistus Terrugincus L. - - - - - - - ~ 2 0,02
Pterostichu$ anthracinus - - 1 0,02 1 0,02 20 0,40 9 0,17
Pterostichus cocrulescens L. 1 0,01 2 0,02 1 0,01 4 0,05 - -
Ptcrostichus vulgaris L. - - - - 3 0,06 4 0,11 8 0,16
Necrophorus vespillo - - — - — - 1 0,14 - -
Silpha obscura L. imdgo 21 1,25 38 2,24 31 1,86 94 355 10 0,60
Silpha obscura L. - - - - - - - - 11 0,22
Onthopagus ruficapillus BRULLE 1 0,01 61 0,55 149 1,49 43 0,38 15 0,15
Gocrius similis F. 4 0,05 - - 9 0,12 6 0,11 5 0,12
Philonthus politus FABR. - - 1 0,01 1 0,01 3 0,03 11 0,09
Dermestes frischi KUG. - - 1 0,01 4 0,04 2 0,04 - -
Hister corvinus GERM. ~ - - - - - 1 0,02 - -
Histeridae ldrva — - - - - - - - 1 0,01
Cantharis frusca L. - - - - - - 7 0,07 1 0,03
By turus aestivus FABR. - - 1 0,01 - - - - - -
Phy tonomus variabilis - - - - - - — - 1 0,01
Otiorrthynchus ligustici - - 1 0,03 - - - - 1 0,03
Total 37 1,42 224 3,56 397 4,81 513 7,06 106 1,82

To summarize the findings on preys of lucerne I could state, that the most
numerous preys of Bustards belong to the beetles, especially to Carabidae,
Silphidae, Staphylinidae, Chrysomelidae and to Curculionidae. The spiders,
isopods and diplopodans are also frequent, but they form only complementary
food supply for the Bustards.

2.5 Comparison of animal-like food availability of the most important
breeding habitats

As we mentioned in the introduction the bulk of the foods with animal
origin are arthropods in the breeding season. Both the bromatological studies
and the investigations on the food availability of various habitats revealed, that
the isopods, diplopodans, insects and spiders could be categorised as preys of
the Bustards. The most important insects seem to be the Orthoptera and
Coleoptera. In the remaining paragraphs we would like to discuss the food avai-
lability of various breeding habitats (Fig. 5.).
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Isopods

The moisture can strongly affect the abundance of isopods (Tischler
1076). This may help to interpret the fact, that they are almost negligible in
the dry meadow. However, in wheat they culminate in mid-May, while in lu-
cerne their abundance increased smoothly till the harvesting. If we declare the

Table 6.

Composition of beetles in sweep nets collected in luceme field on three days
(see text for detailes)

1-10 11-20 21-30
Species 1.\10.. O.f D.ry I.\IO'. o_f D.ry l:\lo.‘ o.f D.ry
indivi- weight| indivi- weight | indivi- weight
duals (® duals (g) duals (®
Agonum assimile PAYK. - - 1 0,01 - —
Agonum dorsale PONTOP, - — 1 0,01 - -
Amara eurynota PANZ. 2 0,02 1 0,01 - =
Amara familiaris DUFT. 12 0,08 - - - -
Agabus labiatus BRAHM. | - 1 0,01 - -
Harpalus azureus IFABR. - - 1 0,01 — -
Histeridac ldarva - - - — 3 0,02
Hister neglectus GERM. - - - — il 0,01
Cantharis fusca L. - - 13 0,16 1 0,02
Malachius marginellus OLIV. . — - - 68 0,21
Malachius vulneratus AB. 1 0,01 — - — -
Agriotes obscurus L. 2 0,02 5 0,05 - -
Melanotus punctolincatus PEL. - = - 1 0,03
Coccinella conglobata L. - 6 0,04 1 0.01
Coccinella septempunctata L. - - 5 0,09 1 0,02
Hy peraspis reppensis HERBS 1 0,01 — — — -
Propylaca quatourdecimpunctata L. - ~ 8 0,05 4 0,03
Subcoccinella vigintiquatuor-
punctata L. - - 4 0,03 3 0,02
Cassida nebulosa L. - - 2 0,02 - -
Colaphellus sophiae SCKALL. 1 0,01 - — - -
Galcruca tanaceti L. - - - — 1 0.02
Lema cyanella L. 3 0,03 — = —. —
Phytodecta formicata BRUGG. 33 0,48 34 0.48 18 0,24
Psylliodes chrysocephala L. 1 0,01 - - = =
Eusomus ovulum GERM. - — - = 9 0,09
Phytonomus nigrirostris FABR. 16 0,05 - - — =
Phytonomus variabilis HERBST. 10 0,08 12 0,08 23 0,14
Sitonia humeralis STEPH. 22 0,12 37 0,20 29 0,18
Tanymecus palliatus FABR. - - 1 0,02 1 0,02
Total 104 0,92 132 1,27 164 1,06

meadow as unit, the relative weights of the habitats are the follows.

Sessions Meadow
Il 1
0k 1
3 1
4. 1
5. 1

The relative values of monocultures were always higher that that of the

meadow.

Wheat

15¢33
4.00
9.08
33.00
2.50

Lucerne

19.00
9.80
5.08

133.00
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Diplopodans

The occurance of diplopodans could have microclimatic roots too. Due to
the rise in temperature, their abundance lowered in monocultures, probably as
a consequence of sparse vegetation cover. They practically do no occur in gras-
lands only in wet early April. Their abundance seems to be higher in monocul-
tures than in meadow.

Spiders

Probably the increasing temperature could differently influence the
abundance of spiders. The highest relative weights were observed for the
samples of lucerne field, while the lowest ones were in meadow, and medium
values were observed for the wheat.

Sessions " Meadow Wheat Lucerne
1% 1 1.93 3.60
24 1 072 2.94
3 1 1.25 1.91
4. 1 5012 4.44
B 1 3.88 4.02

As in isopods, the ratio of monocultures were higher than the meadow
one.

Beetles

As we reasoned earlier, particularly important to compare the beetles of
various habitats. In general the dry weight of beetles increased to early June,
than it fell down. The weight ratio between the habitats can be calculated as
follows:

Sessions Meadow Wheat Lucerne
11 1 2.8 4.3
2. 1 2.8 14.8
31 1 1555 253
4. 1 3.6 7.9
5 1 2.3 3.5

The mean weights were compared by t-tests (Tables 7—8). The difference
was significant both between meadow and wheat, and between meadow and lu-
cerne, but it failed to reach the significance level between the two monocul-
tures.

There were no beetles netted in wheat, so only the two other habitats
could be compared. :

Sessions Meadow Wheat Lucerne
|14 1 0 N7
A8 1 0 3.0
3. 1 0 4.6

The difference of meadow and lucerme was significant.
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Table 7.

Total mass of beetles and total mass of arthropods.
The means are also shown for the two groups.
1 = pitfall trap samples, 2 = sweep net samples

Total Mean

Taxon Habitat dry dry
weight weight

® X@®

Cole- Meadow 2,17 0,434
opte- Wheat 8,90 1,780

1 ra Lucerne 18,67 3,734
" Arth- Meadow 464 0,928
ropo-  Wheat 17,60 3,520
da Luceme 29,99 5,998

2 Cole- Meadow 1,32 0,440
" optera Luceme 3,25 1,083

Table 8.

t-values for the beetles and arthropods. i = pitfall
samples (n=35, tg g5 =2,31), 2 =sweep net samples
(n=3,1t0,05=278)

Taxon Habitats wt SZDsq,
Cole- Meadow-wheat 264 1,259
opte- Madow-lucerne 3,18 2,400
Ia Wheat-lucerne 169D 6T

1.
Arth- Meadow-wheat 3,09 1,936
ropo- Meadow-lucerne 431 2,714
da Wheat-ducerne 1,74 3,292
3 e e s Tuce e 5,59 0,320
optera

The composition of samples was also compared. The number of species
are shown below:

Habitat No of species No of species
in pitfall traps in sweep nets
Meadow 18 9
Wheat 20 0
Luceme 29 29

Of course, a particular species may occur in various habitats, so the simi-
larity between the species composition could be expressed by the Jaccard’s
coefficient. The smaller the coefficient, the wider is the food spectrum of
Bustard. The Jaccard’s coefficients of pitfall traps are shown in Table 9. The
results suggest that the species of wheat and lucerne is completely different
from the species of meadow. The Jaccard’s coefficient of meadow and lucerne
field proved to be 11.8% based on sweep-netting.
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Diversity of beetles was also calculated by the Shannon—Wiener function
(Wilson Bossert 1981). The diversities of beetles are represented in Table 10.
separately for the pitfall traps and for the sweep nets. The evenness (J) are also
shown in Table 10, which may mean how much of the observed diversity could
account for the theoretical maximum. The diversity values support our earlier
findings. The highest diversity was found in lucerne, a medium one in wheat,
while the lowest value was found for the meadow. Therefore, the diversity of
monocultures was the highest.

To summarize the discussion on beetles we could highlight, that the beet-
les are more available in monocultures, than in meadow both from quantitative
and qualitative viewpoints.

Arthropods

Pooling up the rare taxons i.e. Chilopoda, Orthoptera, Formicoidea, Lepi-
doptera, Diptera, Apoidea plus the above detailed ones the relative weight ra-
tio gives the following figures:

Sessions Meadow Wheat Lucerne
] 1 S 49
2 1 1.8 8.0
5 1 T 10.0
b 1 4.1 T
5. 1 2.4 35

The monocultures were always more or less richer habitats than the mea-
dow. From mid-May when the first chicks hatch (Faragd 1983) to early June
the wheat field could supply 2.4—7.7 times more arthropods than the meadow,
while the same figure for the lucerne field is 3.5—10. The differences between
the meadow and wheat field, and between meadow and lucerne are significant
(Tables 7—8), while the total weight of arthropods is not significantly different
between the two monocultures.

Table 10.

Diversity (Hg) and evenness (J) of beetles of various
habitats. 1 = pitfall samples, 2 = sweep net samples

Habitats Hg J
Meadow ‘11,9393 0,6709
1. Wheat 2,1068 0,7033
Lucerne 2,1433 0,6365
2 Meadow 1,0609 0,4828
" Luceme 2,3390 0,6946
Table 9.
Jaccard s coefficients between beetles of various
habitats
Meadow Wheat Lucerne Habitats
100,0 26,7 17,5 Meadow
100,0 40,0 Wheat
100,0 Lucerne
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The conclusion of the study is that the cultur ecosystems of the Great
Hungarian Plain carry significantly more preys for the Bustard’s chicks than the
natural breeding habitat namely the meadow. The beetles have a crucial role in
the ecosystems.

The beetles are commoner in culture ecosystems than in alcaline meadow,
they are represented by more species and they have higher diversity. These
facts may influence the habitat choice, and they may promote the habitat shift
of the Bustard.
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PARTI MADARAK (LIMICOLAE SP.) TAPLALKOZASVIZSGALATA
A KARDOSKUTI-FEHERTON, DEL-KELET MAGYARORSZAG

Dr. Sterbetz Istvdn

Madairtani Intézet

Bevezetés

A magyar siksagok szikestavainak Okologiai viszonyai az eurOpai tenger-
partokhoz hasonlitanak. Megyeri (1959, 1963) kimutatta, hogy limnologiai ka-
rakterik a bels@-azsiai és irani sosatavakéhoz all kozel. A natronofil, apro ge-
rinctelen allatokbol taplalkoz6 partimadarak szdméra ezért vonzo ez a kérnye-
zZet:

Az 1979-ben a Ramsari-Konvencié Jegyzék-ébe felvett Kardoskuti-Fehér-
to is jellegzetes szikes viz, a Kdrpat-medencének egyik legsajatosabb, legjelents-
sebb vizimadaréléhelye. A Grus grus és északi vadludfajok tradicionalis gyuleke-
zése mellett Limicola-faunaja fajokban gazdag. A téval szomszédos szantofol-
dek valtoz6 agrotechnikdja azonban kozvetve veszélyezteti a to természetes
dkologiai allapotat, ezért ott a Charadriidae-Scolpacidae-Recurvirostridae fa-
miliakba tartozé madarfajok is egyre nehezebben taldljadk meg a taplalékukat
(Sterbetz, 1978). A problémdak orvoslasa exact tajékozottsagot kivan. Elsésor-
ban a vizben és az iszapban él6 madartapldlék osszetétele érdekli a természet-
védelmi gyakorlatot. Ennek mintavételszeri megismerésére a Magyar Madarta-
ni Intézetnek 1957—-1973 id6kozében végzett, kardoskti gylijtései adnak lehe-
toséget, amikor a muzedlis célokra 16tt madarak gyomortartalmainak deter-
minalasara is sor kerult. Ennek az anyagnak tovabbi értékelése és kozlése azért
is kivanatos, mert a jelenben érvényes természetvédelmi jogszabalyok miatt
nem lehetne megismételni ezt a vizsgalatot.

A vizsgdlati terilet

A délkelet-magyarorszagi, Kardoskuti-pusztian (46.30 N 20.38 E) 1966-ban
létesuilt a 488 ha kiterjedésii természetvédelmi terulet. A rezervatum sztyeppve-
getacio és primitiven mivelt szant6foldek mozaikja. Kozepét szeli at egy 3 km
hosszu, 0,1—-0,5 km szélességl, sekély tomeder. A to a Maros folyo egyik post-
glacialis mellékidganak maradvidnya, amelyet a holocénben a talajviz vertikalis
mozgasa sokkal telitett, és a szikes talajok két jellegzetes tipusat alakitotta ki.
A meder szerkezet nélkiili, kolloid allapotu ,,szoloncsdk ’, a partoldal oszlopos
szerkezet{i, a vizet 4t nem ereszté ,,szolonyec” . A lefolyastalan témeder vizé-
nek nagyobbik hanyadat a csapadék szolgiltatja, de szivargd forrasok csekély
mértékben felszinre hozzik a tobb rétegben elhelyezkedd talajvizet is (Su-
meghy 1942, Kiss 1963). A maximalis vizallas kora tavasszal 10—60 cm kozott
alakul. Ez a vizmennyiség nyar elejére rendszerint mar elparolog. A kiszaradt
meder nyar végétél fokozatosan ismét sekély vizboritast kap az esds, 6szi pe-
riodusban. A nyari kiszdradas és az Oszi telit6dés lassu folyamata terjedelmes
iszapzatonyokkal kinal a vizimadarak szamara vonzé tapldlkozéteruletet. A
Kardoskuti-Fehérto vizének pH értéke a kiszaradassal folyamatosan emelkedik,
sz€ls6 értékei 810 kozott alakulnak. A viz kémiai osszetételét Szépfalusi (in
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Megyeri; 1963) az alibbiakkal jellemezte: Ca 15,2, Mg 49,1, Na 693,0, K 5.5,
Cl 310,0, SO, 99,9, HCO; 1354,8, CO; 0,0, SiO, 4,4, HN; 1,9, NO, 0,132,
NO; 0,49 mg/l. A té kémiailag Natrium-Magnézium—Hydrocarbonat-Chlon'd
karakterii szikes viz. Az éghajlat szubkontinentalis, 100 év atlagaban 500 mm
koruli, 301-903 széls6 értékek kozott valtakozo csapadekkal Kardoskuton a
11 °C -0s éviizotherma vonul at. Ez nyaron +22-23, télen — 3°C-os izothermat
jelent., A tomeder fekvése K—Ny iranyu. Keleti harmadat Phragmites foltok bo-
ritjak, nagyobbik része azonban kopdr, legfeljebb néhany Bolboschoenus folt
képviseli a magasabb novényzetet. Nyari kiszaradas idején alacsony, halophil
novényzet lepi el a medret. Bodrogkozy (1966) az alibbi novénytarsulasokat
irta le a tomederbdl: Bolboschoenetum phragmitetosum, Bolboschoenetum
phragmitetosum Aster fac., Bolboschoenetum puccinellietosum, Agrosti cari-
cetum distantis asterotosum, Agrosti caricetum distantis Plantago maritima
fac., Camphoros-metum annuae, Puccinellietum limosae typicum, Puccinellie-
tum limosae Salsola soda fac., Puccinellietum limosae asterotosum, Suaedetum
maritimae typicum, Suaedetum maritimae Crypsis fac., Crypsidetum aculeatae
Suaeda maritima fac., Crypsidetum aculeatae fragmentum, Acorelletum panno-
niae. A vizsgdlati anyag gyujtésének id6szakabol a tomeder mikrovegetacioja-
rol Kiss (1959), zooplankton és benthos faunajarol Megyeri (1963) és Ferencz
(1965), herpetofaunajarol Marian (1966), hal, eml6s és madarfaunajarol Ster-
betz (1966, 1975) kozoltek osszefoglaldé tanulmanyokat.

A vizsgdlat anyaga és mddszere

A vizsgalat célja azoknak az alsébbrendi allatoknak és novényeknek meg-
ismerése, amelyekbdl a Kardoskuti-Fehérté Limicola faundaja taplilkozik, hogy
a természetvédelmi gyakorlatban azok fennmaradasarol gondoskodjunk. Ennek
érdekében a Magyar Madartani Intézet gyljtéseib6l 27 Limicola-faj 274 gyo-
mortartalmat vizsgaltuk. A tapldlékmaradvianyok meghatarozasiban Dr. Fe-

‘rencz Magdolna, Dr. Horvath Andor, (Jozsef Attila Tudomanyegyetem, Szeged)
és Dr. Kaszab Zoltin (Természettudomanyi Muzeum, Budapest) nyujtottak ér-
tékes segitséget. Az eredményeket bemutatd tablazatokban nem rendszertan-
hoz igazodva, hanem az egyes tidpldléknemek dominancidjinak sorrendjében
tuntettem fel a vizsgalt anyagot. Csak a tobmederben gyijtott madarakat vizs-
galtam. Ennek ellenére szamos olyan faj is el6kertilt a gyomortartalmakbél,
amelyeket a madarak a kornyezé réteken, vagy szantofoldeken zsikmanyolhat-
tak. Ezeket az eredményeket Osszesitsd, 29. sz. tablazatban nem vettem figye-
lembe. Ilyen, biztosan nem a vizsgilt teruletr6l szarmazé fajok: Zabrus tene-
brioides, Gryllus sp., Carabidae sp., Orthoptera sp., Rhyzotrogus aequinoctia-
lis, Scarabidae sp., Pelobates fuscus, Dorcadion sp., Calliptamus italicus, Curcu-
linoidae sp., Histeridae sp., Aphodius sp., Bothynoderes punctiventris, Pisces
Sp-, Grammea Sp:; Festuca pseudovina, Ruppla mantlma Cyperaceae sp. Az
orloanyagok felsoroldsiban gyakran szereplo ,,Mollusca” sp. a témederben nagy
tomegben jelenlevs subfossilis kagylok és csigak meghatarozhatatlanul morzsa-
lékos tormeléke, amelyet a madarak apré kavicsok hidnya miatt gyakran fel-
vesznek a zhzogyomruk szadmadra. A vizsgilt gyomortartalmak havonkénti meg-
oszlasat az 1. sz. tablazat mutatja be.
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1. tdbldzat

Az anyag honapos eloszlisa

hénap
II1. IV V. VI. (VII. |vIOI. | IX.

Vanellus vanellus 1 4 1 4 9
Pluvialis squatarola 1 1
Pluvialis apricarius
Charadrius hiaticula 2
Charadrius dubius
Charadrius alexandrinus 1 i 1
Endromias morinellus 2
Numenius phaeopus 25
Numenius arquata 5 6 5 5
Limosa limosa 9
Tringa erythropus 1 1 2
Tringa totanus
Tringa stagnatilis
Tringa nebularia
Tringa ochropus
Tringa glareola
Tringa hypoleuca
Gallinago media 1 2
Gallinago gallinago 3 3 5
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Eredmények

Vanellus vanellus (L.), 1758

A vizsalt idészakban mintegy 60—70 par fészkelt a védett teriileten. 1975
utan a koltéallomanynak mar legfeljebb a negyedét talaljuk itt. Vonulaskor ez a
faj tomeges. Kulonosen kiemelkedé mennyiségek: 1968. X. 11-jén két napon it
35—-40.000. Legmagasabb tavaszi érték: 1969. III. 13. 1500. Nyan koéborlaskor
a tet6z6 szam: 1969. VI. hoban 700. Februar kozepe és november vége kozott
a tavon és kornyékén atlag 150-200 példany taplalkozik. A gyomortartalom-
vizsgalatok eredményét a 2. sz. tablizat mutatja be.

Pluvialis squatarola (L.), 1758

IV—XI id6kozében egyes példanyok és kis csapatok rendszeresen el6for-
dulnak. Legnagyobb példanyszam: 1965. VII. 31. 20, 1965. X. 12—-29. kozott
38 és 1968. X. 7. 40 példany. Taplalkozasi képiiket a 3. sz. tablizat mutatja be.

Pluvialis apricarivs L , 1758
III, IV, V, VIII, IX, X, XI honapokban kis csapatok fordulnak el6. Legné-
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pesebb tavaszi csapata: 1963. IV. 5. 40, 6sszel: 1959. XI. 8. 70, 1960. X. 1. 99,
1966. X. 16. 150 példany. A 4. sz. tablazat ismerteti a taplalkozas vizsgalati
eredményét.

Charadrius hiaticula L., 1758

Iv, v, VI, VII, VIII, IX, X, XII honapokbél évente atlag 20—30 példany
fordul el6. Legnépesebb csapat: 1965. IX. 12. 50 példany. Az 5. sz. tablazat
mutatja be vizsgalatat.

Charadrius dubius Scop., 1786

1964—-67—68—69-ben 11 par koltott, egyébként nagyon ritkan keriilnek
szem elé egyes példanyok. Vizsgalatit a 6. sz. tablazat kozli.
Charadrius alexandrinus L., 1758

1970 elétt 30—60 par kozott valtakozott a fészkel6allomanya, 1972 utan
5—6 parra esett az évi koltéatlaga. Vonulasidében sem lathatd tébb, mint az
itt fészkel6k és azok szaporulata. A 7. sz. tablazat tanuskodik taplalkozasarol.

2. tdbldzat

24. Vanellus vanellus gyomortartalmdnak analizise

Taplalék tipusa E;ﬂi%’::;:: Példdnyszédm
1. Allati eredetii tplilék
Zabrus tenebrioides 9 7/5)
Carabidae sp. 4 3
Scarabeidae sp. 3 2  +toredék
Helophorus sp. 2 28
Bothynoderes punctiventris 2 14
Opatrum sabulosum 2 7
Calliptamus italicus 1 15
Octhebius sp. larvae 1 8
Chironomus sp. larvae 1 6
Otiorrchynchus ligustrici 1 2
Sigara sp. 1 1
Berosus sp. 1 1
Corixa sp. 1 1
Curculinoidae sp. 1 1
Helophorus sp. 1 1
Coleoptera sp. 1 1
2. Mag
Echinochloa crus galli 2 12 +toredék
Oriza sativa 1 1
3. Emészthetetlen anyag
Chitin 10 toredék
Mollusca 9 toredék
Kavics és homok 4 20  +toredék
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3. tdbldzat

6. Pluvialis squatarola gyomortartalmdnak analizise

Téplélék tipusa gﬁ%ﬁ:ﬁl:: Példanyszdm
1. Allati eredetii tdpldlék
Helophorus sp. 3 10 +toredék
Hydrophylidae sp. 2 3
Haliplus larvae sp. 1 56
Branchinecta orientalis 1 6
Gryllus campestris 1 3
Dolichopus sp. 1 2
Berosus spinosus 1 1
Carabus sp. 1 1
Sigara hieroglyphica 1 1
Odonata larva 1 toredék
Diptera larva 1 toredék
Copepoda sp. 1 toredék
Lestes sp. 1 1
2. Mag
Ruppia maritima 1 1
3. Emészthetetlen anyag
Chitin 2 toredék
Mollusca 2 toredék
Homok 1 toredék

Charadrius morinellus Scop., 1786

II, 1V, V, VI, VIII, IX, X, XI, XII hénapokban évente atlag 3—4 alkalom-
mal keriil szem elé. Oszi vonulasa VIII-X id6k6ézében kulminal. Legnépesebb
elofordulasai: 1965. IV. 15.:1120, 1969. X. 27. 138,"1971." X 143808072t
IX. 21. 56 példany. A 8. sz. tiblizat mutatja be gyomortartalom-analizisét.

Numenius phaeopus (L.), 1758

Kés6 tavasszal a to legjellemzébb, tomeges adtvonuldja. Kisebb csapatok
és egyes példanyok gyakran atnyaralnak. Osszel ritkasag. Legnagyobb, tavasz-
szal megfigyelt mennyiség: 1958. IV. 4. 15.000, Gsszel a tetdzés: 1969. VIII. 3.
150 példany. 1970 6ta a kordbban tobb ezres tavaszi tomegek néhany szazra
estek vissza. A 9. sz. tabldzatbdl kitlinik, hogy ez a faj a tomederben csak gyu-
lekezik, de taplilékdnak zome a rétek és szantofoldek rovarfauniajabol kerul ki.

Numenius arquata (L.), 1758

Az év minden hénapjaban el6fordul, tavaszi vonulasa III-ban, 6sszel X-ben
tet6zik. Tavaszi rekordja: 1954. IV. 1. 1000, Gsszel: 1964. X. 16. 5000 pél-
ddny. Tomeges nyari el6forduldsai: 1965. VI. 20. 200, VII. 3. 500, 1966.
VI. 21. 400, 1969. VII. 3. 3000 példany. A nyari és koradszi példanyok tobb-
sége a N.a.arquata (L.), 1758 és N.a.orientalis Ch.L.Brehm, 1831 hybridjeibél
kerul ki (Keve—Sterbetz 1968, 1970). A 10. sz. tiblazat a N.phaeopuséhoz
hasonl6 taplalékosszetételre utal.
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4. tdbldzat

4. Pluvialis apricarius gyomortartalmdnak analizise

Téaplélék tipusa

Eléfordulés
gyakorisfga

Példdnyszédm

1. Allati eredetii tdpldlék
Carabus sp.

Opatrum sabulosum
Zabrus tenebrioides
Gryllus sp.

Sigara sp.

Berosus sp. larva

Lestes sp. larva

Nemotelus uliginosus larva
Rotatoria sp.

e e e
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toredék

2. Emészthetetlen anyagok
Chitin
Mollusca

toredék
toredék

5. tdbldzat

4. Charadrius hiaticula gyomortartalmdnak analizise

Téplalék tipusa

El6fordulis
gyakorisfiga

Példdnyszdm

1. Allati eredetii tdpldlék
Sigara hieroglyphica
Corixa sp.
Branchinecta orientalis
Chironomus sp. larva
Diptera sp. larva

Leste sp.

Leste sp.

Tabanus sp.
Nemotelus sp.
Brachycera sp.
Phyllopoda sp.

b e b b e b = B BN
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2. Emészthetetlen anyagok
Molliisca

toredék

6. tdbldzat

1. Charadrius dubius gyomortartelmdnak analizise

T4plélék tipusa 3‘2&;’3&‘3 Példényszém
1. Allati eredetii tdplilék
Branchinecta orientalis 1 12
Sigara sp. 1 3
Corixa sp. 1 1
Oligochaeta sp. 1 1
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7. tébldzat

3. Charadrius alexandrinus gyomortartalmdnak analizise

Tépldlék tipusa

Eléfordulis
gyakorisaga

Példdnyszdm

1. Allati eredetii tdpldlék
Berosus spinosus
Helophorus sp.

Lestes sp.

Ochthebius sp.
Hydrochus sp.
Ephidridae sp.

Diptera larva

e e e B il e B S
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2. Emészthetetlen anyag
Mollusca

toredék

8. tdbldzat

2. Endromias morinellus gyomortartalmdnak analizise

A El6fordulas A ‘
T4plalék tipusa gyakorisiga Példanyszdm
1. Allati eredetii tdpldlék
Carabidae sp. 2 2
Planorbis spirorbis 1 il
2. Emészthetetlen anyag
Mollusca 2 toredék
Kavics 2 6
9. tabldzat

26. Numenius phaeopus gyomortartalmdnak analizise

Taplalék tipusa ?)lrgli%lg:il;: Példdnyszam
1. Allati eredetii tdpldlék
Cryllus sp. 18 239
Rhyzotrogus aequinoctialis 10 263
Dorcadion cervae 6 162 +toredék
Zabrus tenebrioides 3 9
Scarabeidae sp. 2 15 +toredék
Opatrum sabulosum 1 (<]
Carabidae sp. 1 toredék
2. Emészthetetlen anyagok
Mollusca 6 toredék
Chitin 3 toredék

o=




10. tdbldzat

21. Numenius arquata gyomortartalmdnak analizise

T4plilék tipusa gﬁ%ﬂ‘;‘:: Példdnyszédm
1. Allati eredetii tdpldlék
Calliptamus italicus 5 182 +toredék
Pelobates fuscus 5 4 +toredék
Zabrus tenebrioides 4 23
Scarabeidae sp. 3 10
Carabidae sp. 3 9
Hydrophilidae sp. 3 3 +toredék
Gryllus sp. 2 40 +toredék
Histeridae sp. 24 3
Rhyzotrogus aequinoctialis 1 88 +toredék
Leptinotarsa decemlineata 1 1
2. Novényi eredetii tdpldlék
Festuca pseudovina 1 toredék
Gramineae sp. 1 toredék
3. Emészthetetlen anyagok
Mollusca 5 toredék
Chitin 3 toredék
Kavics 1 4
d1. tdbldzat

9. Limosa limosa gyomortartalmdnak analfzise

Téplalék tipusa

El6fordulis
gyakorisaga

Példanyszdm

1. Allati eredetii tdpldlék
Branchinecta orientalis
Lestes virens

Berosus spinosus
Crustacea sp.

Lecane sp.

Ephidra sp.

Copepoda sp.

Sigara sp.

Diptera larva sp.
Helophorus sp.
Arctodiaptomus sp.
Keratella sp.

Pt et ek e ek ek e e R B B~

265
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toredék

toredék

2, Emészthetetlen anyagok
Moliusca
Chitin

w

toredék
toredék
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Limosa limosa (L.), 1758

Koltéallomanya a vizsgilat idGszakdban atlag 20—25 par. 1971-ben 50 par
volt a legkiemelkedSbb. Tavasszal—Gsszel tobb ezer példany vonul at a terule-
ten. Egy tomegben litott, legnépesebb csapatai: 1972. VIII. 22. 2000, 1969.
II. 26. 500 példany. A 11. sz. tdblazat mutatja be taplalkozéasvizsgalatat.

Tringa erythropus (Pall.), 1764

KésGtavaszi és koradszi, tomeges atvonuldé. Legkimagaslobb mennyisége:
1972. VIII. 22. 6000. A 12. sz. tablazat ismerteti a megvizsgalt gyomortartal-
makat.

Tringa totanus (L.), 1758

Evente atlag 6—8 par koltott a vizsgalati idészakban, jelenleg (1980 6ta)
nem fészkel mar. Vonulaskor sohasem tomeges, 20—30-as csapatokban lehet
megfigyelni fagymentes idészakban. A 13. sz. tablazat mutatja be kardoskuti
taplalkozasat.

Tringa stagnatilis (Bechst.), 1803

IV-IX id6kozében egyesével, vagy kisebb csapatokban rendszeres vonuld
volt a vizsgalat idGszakaban. FeltiinGbb gyiulekezései: 1961. VII. 22. 250,
1964. VI. 7. 150, 1966. VIIIL. 6. 150, 1967. VII. 1. 300, 1968. IV. 15. 100,
1962. VIII. 22. 200 példany. A hetvenes évek kOzepe Ota csak elvétve fordul
mar el6. A 14. sz. tiblazat tartalmazza tapldlkozasi adatait.

12. tdbldzat

11. Tringa erythropus gyomortartalmdnak analizise

ElSfordulas

Téplalék tipusa gyakorisiga

Példdnyszdm

1. Allati eredetii tipldlék
Branchinecta orientalis
Sigara sp.

Diptera sp. larcae
Berosus spinosus
Ephydridae sp. larvae
Ostracoda sp.

Lestes virens
Oligochaeta sp.
Laccobius sp.
Chironomus larvae
Odonata larva

Nepa rubra

Crustacea sp.

Planorbis spirorbis

w
~J
o

+ toredék

+ toredék

+ toredék
+ toredék
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2. Mag
Bolboschoenus maritimus 1 8

3. Emészthetetlen anyagok
Mollusca 4 toredék
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13. tdbldzat

3. Tringa totanus gyomortartalmdnak analizise

Téplélék tipusa et | Pédanyszém
1. Allati eredetii tdpldlék
Branchinecta orientalis 2 42
Chironomus sp. larvae 1 51
Odonata sp. larvae 1 3
Ephydra sp. larva 1 1
2. Mag
Schoenoplectus spl. 1 3
3. Emészthetetlen anyag 1 toredék

14. tdbldzat

3. Tringa stagnatilis gyomortartalmdnak analizise

Taplalék tipusa

El6fordulés
gyakorisiga

PéldényszAm

1. Allati eredetti tdpldlék
Branchinecta orientalis
Culicoides salinarius
Lestes virens

Berosus spinosus
Dolichopus ungulatus
Ephydra sp. larva
Diptera sp. larva

i e i P 'S )
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15. tébldzat

7. Tringa nebularia gyomortartalmdnak enalizise

Téplalék tipusa

El&fordulas
gyakorisiaga

Példinyszam

1. Allati eredetii tdpldlék
Branchinecta orientalis
Culicoides salinarius
Lestes virens

Diptera sp. larvae
Ephydridae sp.
Helophorus sp.
Berosus sp.

Coruxa sp.
Hydrophylidae sp.
Dytiscidae sp.

Pisces sp. bones

el el el el el e N s |
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toredék

2. Emészthetetlen anyagok
Mollusca
Chitin

toredék
toredék
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Tringa nebularia (Gunn.), 1767

V-—VIII - IX hoénapokban maganyos példanyokkal, vagy kisebb csapatok-
kal rendszeres. Feltin6bb mennyiségek: 1968. V. 15. 50, 1969. VIII. 29.
200 példany. A 15. sz. tablazat kardoskuti tapldlkozasat mutatja be.

Tringa ochropus L., 1758

IV—X idékozében egyes példanyok képviselik ezt a fajt. Egy alkalommal
észlelt, legnagyobb mennyiség: 1972. VIII. 22. 20 példany. A 16. sz. tdblazat
tartalmazza taplalkozasvizsgalatat.

16. tdblazat

2. Tringa ochropus gyomortartalmdnak analizise

Téplalék tipusa g‘;lﬂ%ﬁggg Példinyszam
1. Allati eredetii tdpldlék
Branchinecta orientalis 2 12
Ephydridae sp. 2 6
Octhebius sp. 1 4
Culicoides salinarius 1 1

17. tdbldzat

3. Tringa glareola gyomortartalmdnak analizise

Taplalék tipusa E;‘;i%ﬁ;;}:: Példanyszam
1. Allati eredetii tdpldlék
Branchinecta orientalis 2 33
Oligochaeta sp. 2 6
Octhebius sp. 1 3
Berosus sp. 1 1
Ephydridae sp. 1 1

18. tdbldzat

3. Tringa hypoleucos gyomortartalmdnak analizise

Tépl4lék tipusa g‘;ﬁ'r‘":;;: Példényszém
1. Allati erederii tapldlék
Branchinecta orientalis 3 26
Octhebius sp. 1 3
Lestes virens 1 1
Oligochaeta sp. it 1
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Tringa glareola L., 1758

IV és VII-VIII az atvonuldsi ideje. JelentGsebb mennyiségek: 1961.
IV. 29. 300, 1963. VIIL. 9. 200, 1969. VIII. 3. 300, 1972. VIII. 22. 300 pél-
dany. A hetvenes évek vége Ota e mennyiségek toredékét figyelik meg itt. Tap-
lalkozasvizsgailatarol a 17. sz. tdblazat tanuskodik.

Tringa hypoleucos L., 1758

V—IX id6kozében egyes példanyok folyamatosan megfigyelhet6k. Leg-
nagyobb mennyiség: 1959. VIII. 3. 12 példiny. A 18. sz. tiblazat ismerteti
taplalékosszetételét.

Gallinago media (Lath.), 1787

A vizsgalati id6szakban 10 alkalommal fordult eld, IV, VIII és IX héna-
pokban. A 19. sz. tablazat foglalkozik taplalkozasaval.

Gallinago gallinago (L.), 1758

Tavaszi-6szi vonuldaskor k6zonséges. Az év minden hénapjabol van adata.
Legnagyobb mennyiségek: 1966. IX. 16. 50, 1972. VIII. 22. 80 példany. A
20. sz. tabldzat ismerteti taplalékat.

Lymnocryptes minimus (Brunn.), 1764

A vizsgalati id6szakban nyolc esetben fordult el6, III, VIII, IX, X és XI
hoénapokban. Legnagyobb mennyiség: 1954. III. 11. 25 példany. Taplalkozasat
a 21. sz. tablazat ismerteti.

Calidris minuta (Leisl.), 1812

V—-X idoékozokben kis csapatokban vonul at. Legnagyobb mennyiségek:
1965. VI. 1. 60, 1969. IX. 11. 20 példany. Tapldlkozasi képe a 22. sz. tibliza-
ton lathato.

19. tdbldzat

3. Gallinago media gyomortartalmdnak analizise

Téplalék tipusa g‘;i%‘::;:: Példanyszam
1. Allati eredetii tdpldlék
Larvae sp.? 1 6
Helophorus sp. 1 2
Corixa sp. 1 1
Odonata sp. larva 1 1
2. Mag
Carex sp. 1 2
3. Emészthetetlen anyag
Mollusca 2 toredék
Chitin 2 toredék
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Calidris temminckii (Leisl.), 1812

Mozgalma a C.minutdéhoz hasonléan alakul. 1963. IV. 27-én 40, 1972.
VIII. 22-én 30 volt a legnagyobb mennyiség. A 23. sz. tablazat tanusitja tap-
lalékat.

Calidris alpina (L.), 1758

Az év minden honapjaban el6fordult, vonulasa VIII-IX-ben a legdina-
mikusabb. A megfigyelt maximalis mennyiségek: 1957. VIII. 21. 800, 1970.
VI. 25. 200, 1965. IX. 26. 200, 1972. VIII. 22. 400 példany. A 24. sz, tablazat
mutatja be gyomortartalom-vizsgalatat.

20. tébldzat

11. Gallinago gallinago gyomortartalmdnak analizise

S Eléfordulis Peias .

Tépldlék tipusa gyakorisiga Példanyszam
1. Allati eredetii tdpldlék
Lumbricidae sp. 2 toredék
Helophorus sp. 2 4
Berosus sp. 1 1
Sigara sp. 1 1
Odonata larva 1 1
Hydrophylidae sp. 1 1 +toredék
2. Novényi eredetii tdpldlék
Graminea sp. 2 toredék
3. Mag
Atriplex sp. 2 66
4. Emészthetetlen anyagok
Homok 4 toredék
Chitin 3 toredék
Kavics 2 toredék

21. tébldzat

4. Lymnocryptes minimus gyomortartalmdnak analizise

A e El6fordulas . -

Téplilék tipusa Svakoriskes Példanyszam
1. Allati eredetii tdpldlék
Gastropoda sp. 1 toredék
2. Novényi eredetii tdpldlék
Graminea sp. 2 toredék
3. Mag
Schoenoplectus sp. 1 3
Cyperaceae sp. 1 toredék
4. Emészthetetlen anyagok
Mollusca 2 toredék
Homok 1 toredék
Kavics 1 toredék




22, tdbldzat

5. Calidris minuta gyomortartalmdnak analizise

El6fordulés

Téplélék tipusa gyakorisiga

Példanyszam

1. Allati eredetii tapldlék
Branchinecta orientalis
Culicoides salinarius
Sigara sp.

Berosus spinosus

Lestes virens

Crustacea sp.

e i
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2. Emészthetetlen anyag
Mollusca 5 toredék

23. tdbldzat

5. Calidris temminckii gyomortartalmdnak analizise

Tépl4lék tipusa e ordes | Pédinyszéim

1. Allati eredetii tapldlék

Branchinecta orientalis 2 39

Larva sp.? 2 18

Lestes virens 2 2

Diptera larva sp. 2 2
Helophorus sp. 2 2

Berosus spinosus 1 1

Laccobius sp. 1 1

Ephidridae sp. 1 1
Chironomus sp. larva 1 1

Tipulidae sp. larva 1 1

Ostracoda sp. 1 1

2. Emészthetetlen anyag

Mollusca 2 toredék
Homok 1 toredék

Calidris ferruginea (Pont.), 1763

IV—V és VII-IX id6koézében rendszeresen el6fordul. A Kardoskuti-Fe-
hérté e fajnak tradicionélis vedl6allomasa. Legnagyobb mennyiségek: 1952.
VI. 3. 54, 1954. IX. 10. 32 példany. A 25. sz. tablazat foglalkozik taplal€k-
vizsgalataval.

Limicola falcinellus (Pont.), 1763

VII—VIII és X hoénapokbol 4 adata ismert, kisebb csapatokban. A 26. sz.
tablazat foglalkozik tapldlkozasaval.
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24. tdbldzat

24. Calidris alpina gyomortartalmdnak analizise

Téplalék tipusa ki Példénysz4m
1. Allati eredetii tipldlék
Branchinecta orientalis 11 183
Helophorus sp. 4 54
Lestes virens <+ 11
Berosus spinosus 3 18
Haliplus sp. 2 29
Corixa sp. 2 21 +toredék
Ephidra sp. A 2 12
Ceratopogonidae sp. 2 2
Crustacea sp. 2 2 +toredék
Odonata larva 1 12
Oligochaeta sp. 1 8
Sigara sp. 1 8
Dolichopus undulatus 1 2
Culicoides salinarius 1 1
Hydrophylidae sp. 1 It
Dytiscidae sp. 1 1
Vermes sp. 1 1
2. Novények levelesrészei 1 toredek
3. Mag
Carex sp. 2 3
Schoenoplectus sp. 2 2
Camphorosma sp. 1 1
Polygonum sp. 1 1
4. Emészthetetlen anyag
Mollusca 5 * toredek
Homok 5 toredék

Philomachus pugnax (L.), 1758

A Kardoskuti-Fehért6 legjellegzetesebb és legtomegesebb partimadara.
A fagyos és havas napok kivételével mindenkor megfigyelhet6. Maximalis
mennyiségek: 1968. IV. 15. 15000, 1969. VIII. 6. 6000, VIII. 20. 8000,
IX. 14. 10000, 1973. IV. 7. 25000 példany. E hozzavetSlegesen szamlalt
mennyiségeknél azonban kétségteleniil jelentGsebb tomegek fordultak el6.
A Ph.pugnax mennyisége 1970 o6ta feltiinéen toredékére sorvadt, s ez a jelenség
allandosult. A 27. sz. tdblazatban bemutatott taplialkozasi képe feltlinGen sok

szantofoldi és szaraz, vagy vizalldsos réti taplaléknemet tartalmaz.

Recurvirostra avosetta L., 1758

A vizsgalt idGészakban 3 és 16 par kozott alakult a fészkelGallomanya.
A tavon csak az itt szaporod6 példanyok s azok ivadékai figyelhet6k meg, ide-
genbdl szarmazdo vonuldk elkerilik ezt a tertiletet. A 28. sz. tablazat 2 pullus
példany taplalkozasat ismerteti.
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25. tdbldzat

11. Calidris ferruginea gyomortartalmdnak analizise

Téaplalék tipusa

El6fordulas
gyakorisiga

Példanyszim

1. Allati eredetii tipldlék
Branchinecta orientalis
Lestes virens

Corixa sp.

Sigara sp.

Chironomus sp. larva
Diptera sp. larva

Sigara sp. larva
Anthomyiidae sp. larva
Octhebius sp.

Berosus spinosus
Culicoides salinarius’
Dytiscidae sp. larva
Odonata sp. larva
Ephydrydae sp. larva
Ostracoda sp.

2. Névényei leveles részeinek toredéke

3. Mag

Atriplex sp.
Carex sp.
Suaeda maritima

4. Emészthetetlen anyag
Mollusca

Chitin

Homok
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toredék

toredék

+ toredék

toredék
toredék
toredék

26. tébldzat

4. Limicola falcinellus gyomortartalmdnak analizise

El6fordulas

Téplélék tipusa el oiies Példdnyszam
1. Allati eredetii tdpldlék
Paracymus aeneus 4 12
Helophorus sp. 4 10
Haliplus sp. larva 3 3 +toredék
Chironomus sp. larva 1 11
2. Novények leveles részei toredék
3. Mag
Atriplex sp. 2 6
4. Emészthetetlen anyagok
Mollusca 2 toredék
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27. tdbldzat

72. Philomachus pugnax gyomortartalmdnak analizise

Taplalék tipusa g‘;g}'gg;: Példanyszam
1. Allati eredetii tapldlék
Zabrus tenebrioides 14 89
Helophorus sp. 14 40
Orthoptera sp. 14 22
Haliplus sp. 9 18 +toredék
Hydrophylidae sp. 6 12
Leptinotarsa decemlineata 5 6
Planorbis sp. 4 13
Carabidae sp. 4 12
Scarabeidae sp. 4 11
Chironomus sp. larva 4 4
Rhyzotrogus aequinoctialis 2 3
Aphodius sp. 2 2
Curculinoidae sp. 2 2
Octhebius sp. 1 1
Pisces sp. bones 1 toredék
2. Mag
Triticum vulgare 3 14
Polygonum sp. 2 2
Setaria viridis 2 2
3. Emészthetetlen anyag
Mollusca 21 toredék
Chitin 14 toredék
Kavics 10 37 +toredék

28. tdbldzat

2. Recurvirostra avosetta pull. gyomortartalmdnak analizise

Elofordulas

Taplalék tipusa v akoraces Példinyszam
1. Allati eredetii tdpldlek
Paracymus aeneus 2 13
Branchinecta orientalis 2 6
Helophorus sp. 1 1




29. tdbldzat

Gyomortartalmak analizise

Taéplalék tipusa ggi‘::::&l:: Példanyszam
1. Allati eredetii tdpldlék
Branchinecta orientalis 67 1700 +toredék
Helophorus sp. 36 159 +toredék
Berosus sp. 19 50
Lestes virens 19 42
Sigara sp. 15 50
Haliplus sp. 15 40
Hydrophylidae sp. 14 30 +toredék
Ephydridae sp. 14 20 + toredék
Chironomidae sp. larva 12 75 +toredék
Corixa sp. 11 30 +toredék
Diptera sp. larva 11 18 +toredék
Odonata larva 9 10
Octhobius sp. 7 24
Oligochaeta sp. 7 23
Paracymus aeneus 6 25
Culicoides salinarius 6 15
Crustacea sp. 6 2 +toredék
Dy tiscidae sp. 4 4
Ostracoda sp. 4 2 +toredék
Larvae sp.? 3 24
Harpalus sp. 2 S5
Dolychorus sp. 2 4
Laccobius sp. 2 2 +toredék
Planorbidae sp. 2 2 +toredék
Copepoda sp. 2 1 +toredék
Rotatoria sp. 2 toredék
Lecane sp. 1 8
Anthomyiidae sp. 1 5
Hydrochous sp. 1 1
Trochosa sp. 1 1
Tipulidae sp. larva 1 1
Tabanidae sp. larva 1 1
Nepa rubra 1 1
Vermes sp. 1 1
Brachycera sp. 1 1
Keratella sp. 1 1
Gastropoda sp. 1 1
Arctodiaptomus sp. 1 toredék
2. Leveles novényi részek
Crypsis aculeata 1 toredék
3. Mag
Carex sp. 4 6
Polygonum sp. 3 3
Camphorosma annua 1 1
4. Emészthetetlen anyagok
Mollusca 68 toredék
Chitin 34 toredék
Homok 15 toredéek
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A vizsgalat értékelése

A taplaléknemek értékelésénél hibaforras lehet a plankton és a Vermes-ek
csoportja, mert mire a vizsgdlati anyag laboratériumba kerul, ezek jelentSs ha-
nyada a felismerhetetlenségig elroncsolodik.

A 29. tablazat kimutatja, hogy a Kardoskuti-Fehért6 iszapjaban és vizé-
ben levé Limicola-taplalék dominédns elemei, igy pl. a Branchinecta orientalis,
Berosus spinosus, Culicoides salinarius, Octhebius sp., Paracymus aeneus a
magyar szikesek halofil jellemz6i, és megszerzésuket a kolloidos allapoti iszap
megkonnyiti. Ezért omitholégiai szempontbol is arra kell térekedni, hogy a
toénak ez a természetes koriilmények kozott kialakult, sos allapota megmarad-
jon. Meg kell akadalyozni, hogy medrébe a csapadékon, vagy a felt6ré talajfor-
rasokon kiviil egyéb viz is bekeriiljon. Amennyire lehetséges, ki kell kiiszobolni,
hogy a szomszédos szantofoldekre kiszort miitragya és novényvéddSszer a talaj-
viz kozvetitésével a 16 vizébe jusson. A nyari honapokban gyakori, telies kisza-
radas természetes jelenség, és szamos apro él6lény szamara ez sziikséges is. Igy
hiba lenne a vizmentes periddusokat mesterséges beavatkozassal kikiiszobolni.

Kardoskut és egyéb, védett szikes tavak esetében az utobbi években fel-
merilt a mesterséges vizutanpotlas igénye, hogy ilymoédon fokozzidk a teriiletek
madargazdagsagat. Hangsulyoznunk kell az ilyen beavatkozas veszélyét, amely
kezdetben fokozza a latvianyossagot, de késGbb jovatehetetleniil megvaltoztatja
az Okoszisztéma karakterét!

A magyarorszagi szikestavak sajatos okolégiai adottsagaikkal kontinentalis
jelentGségliek, ezért természetes dllapotuk fenntartdsa minden egyéb szempont-
nal fontosabb!
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ADATOK A DOLMANYOS VARJU (CORVUS CORONE CORNIX L.) ES A
SZARKA (PICA PICA L.) MAGYARORSZAGI
ALLOMANY VISZONYAIHOZ

Dr. Kalotds Zsolt
MEM NAK Természet- és Vadvédelmi Allomas
Facankert

A vetési varjut kovetSen a dolmanyos varju és a szarka a legelterjedtebb és
a leggyakoribb varjufélék Magyarorszagon. Az aprovad szaporulatiban okozott
kartételei miatt mindkét faj egész évben korlatozas nélkul vadaszhato, s6t a ta-
vaszi 1d6szakban szelektiv hatoanyaggal injektdlt tojasok felhasznaldsaval
mérgezik is dllomanyaikat. Bar vadgazddink a multban is szorgalmasan apasztot-
tak szamukat, kﬁlf;gbs, hogy egyedsliriiségiik megallapitdasara, dllomanyfelméré-
stiikre sohasem gondoltak. Megelégedtek az dllomanycsokkentés tényével, vala-
mint a gyérités tényét rogzitd teritékadatokbol készult statisztikakkal. Nem le-
het kétséges, hogy a teritékadatok nyuajtanak némi felvilagositast az dllomany-
vizsgalatok és okonomiai allasfoglalas céljaira alkalmatlanok. Nem kertilnek be-
le ugyanis a statisztikdkba a mérgezések kovetkeztében elhullott, de meg nem
talalt madarak. A vadaszati egységek gazdalkodasi irdnyvonala és az ebbdl ad6-
do eltérd vadaszati aktivitdsa a varjufélékre vonatkoztatva egyenlétlenségek for-
rasa. A nagyvadgazdalkodassal foglalkozok ugyanis nem érdekeltek sem a dol-
manyos varju, sem pedig a szarka dllomanycsokkentésében, mivel ott szamukra
kart nem okoznak. Az ilyen szemlélet a fajok kiméletéhez vezet, aminek az a
kovetkezménye, hogy a varjufélék egyedsiirlisége a nagyvadas teruleteken ese-
tenként joval meghaladja a kornyezé teruleten tapasztalhatdé abundancia értéke-
ket, ennek ellenére ez a vadaszati statisztikdkban éppen forditva tukrozédik.
JelentGsen befolydsolja a vadaszati statisztikdk adatait a varjufélékre megdallapi-
tott eltéré 16dij is, aminek kovetkeztében az alacsonyabb l6dijtételre taksalt
vetési varju teritékadatai csokkennek, a magasabb l6dijtételre értékelt dolma-
nyos varju szama pedig novekszik a vadaszati statisztikidban. Megvizsgdlva az
utobbi 15 év teritékadatainak alakuldsidt a dolmanyos varjura és a szarkara vo-
natkozoan (lasd 1. tdblazat), azt tapasztaljuk, hogy 1971-t6l az elpusztitott
varjufélék szama ugrasszeriien emelkedett — a parathionos, majd a phosdrines
tojasmérgezések bevezetésével parhuzamosan — majd a 70-es évek kozepétol
szamitva lasst, fokozatos csokkenés figyelheté meg, amely tendenciézusnak
is értékelhet6. Ebbdl arra kovetkeztethetnénk, hogy a dolmanyos varjak és
szarkak szama is fokozatosan csokkent ebben az id6szakban, de ennek ellen-
kezGjét €ppen a vaddaszati szaksajtd hangsulyozza. Mindkét tényt figyelembe
véve meg kell allapitanunk, hogy vadaszati statisztikakban elsédlegesen a gyé-.
ritési modszerek eredményessége é€s a vadaszok hozzadllasa tukrozodik €s csak
masodlagosan jellemzik a valddi dlloméanyviszonyokat.

A dolmanyos varju (valamint a kormos varju) és a szarka eurdpai elterje-
dési teruletén tobb orszagban célzottan is foglalkoztak e fajok allomanystiri-
ségének megallapitasaval. Lengyelorszagban a Visztula vidékén a dolmanyos
varjui egyeds{iriségét kulonbozé habitatokban 0,32—-1,71 pd./100 ha-nak
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talaltak (Pinowski és Wasilewski, 1962). Az NDK-ban a Zosseni keruletben
— 8950 ha nagysagu vizsgalati teriuleten — 0,12—2,10 par/100 ha (Deckert,
1980), a Kamenzi keruletben — 0,3 km?-es vizsgalati teruleten — 1,07 par/100
ha (Melde, 1984), a Mecklenburgi jarasban — 6000 ha-os vizsgdlati teruleten
— 0,02—6,00 par/100 ha (Deckert, 1980. cit. Jung, 1977) volt a dolmanyos
varjak fészkelési siirisége a tavaszi idGszakban. A Szovjetunidéban a koltési
id6szakban végzett felmérések szerint az Oka arteruletén 0,6—1,6 par/100 ha
(Deckert, 1980 cit. Skatulova, 1958), a Volga és a Kama vidékén 1,1-4,0
par/100 ha (Deckert, 1980 cit. Teplov és Turov, 1956) fészkelési siiriiséget
jegyeztek fel a dolmanyos varjakra vonatkozolag. Dél-Finnorszagban
1,6 pd/100 ha értéki abundanciat éallapitottak meg a dolmanyos varjunal
(Deckert, 1980 cit. Merikallio, 1958). Ennél joval alacsonyabb a dolmanyos
varjak egyedsiirisége Dél-Svédorszag egyes teruletein, mivel Loman (1980) ha-
rom egymast koveté évben 21 km?®-es vizsgilati teriiletén csupan 1,9-2.5
par/km? koltési siirliséget mért. Hasonlé eredményre jutott Skociaban Yom-
Tov (1974), ahol a fészkelési siirliség 2,3 par/m®-nek adodott. A Nyugat-Euré-
paban otthonos kormos varjak dllomanysiriiségét a fenti értéknél joval maga-
sabbnak talaltak. Luxemburgban példdul szokatlanul nagy szamban és magas
fészkelési stirtiséggel van jelen a faj. A kis allam teriletén 2,32—3,12 par/100
ha a koltési stirlisége a kormos varjunak (Melde, 1984 cit. Hulton és Wassenich,
1963). Svijcban, a faj szamara kedvezd élGhelyeken szintén igen magas,
3,0—4,1 par/100 ha fészkelési stirtiséggel van jelen (Tompa, 1975). A faj NSZK-
beli fészkelési viszonyait vizsgdlva Wittenberg (1968) megallapitja, hogy a kor-
mos varju allomanyoknak évente csupan 5391 szazaléka fészkel, mert a popu-
licio egy része kulonboz6 okok miatt (rendszeres vadaszat, ragadozok, idéjarasi
tényezok) kimarad a koltésb6l. Ennek ismeretében kell tehat értékelniink a
tobbi eurdpai felmérés eredményét is, melyek a lakott fészkek szamlaldsa alap-
jan adjak meg a teruletek egyedsiiriiségét a varjufélékre vonatkozodan.

1. tdbldzat

A domdnyos varju é€s a szarka teritékadatai
Magyarorszdgon az 1970—84. kézotti idészakban

Ev . dolményos varju (pd.) szarka (pd.)
1970 51.755 120.116
1971 86.670 165.297
1972 85.679 184.016
1973 95.581 197.545
1974 70.432 156.660
1975 84.852 . 124.773
1976 86.460 161.586
1977 82.651 138.331
1978 83.572 134.672
1979 74.170 114 .405
1980 69.642 118.068
1981 59.807 109.636
1982 64.543 106.265
1983 66.455 108.889
1984 60.919 101.503
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A szarka euroOpai egyedsiirliségi viszonyaira vonatkozo informaciok joval
kisebb szamban talalhatok az irodalomban. Az NDK-ban végzett felmérések
szerint (Deckert, 1980) a szarka abundancidja igen egyenl6tlen, mivel a faj a
kevésbé haborgatott teruleteken koncentrialodik. Ahol uldozik, ott alig-alig
kolt, ellenben nyugalmas teruleteken — legyenek azok akar aranylag kis kiter-
jedésliek is — nagy szamban fészkelhet. Deckert (1980) a Motzeni t6 komysé-
kén 148 ha-os vizsgalati teruletén igen magas abundancia értéket mért
(10 12,2 par/100 ha), de ugyand hivatkozik mas NDK-beli felmérésekre (Ditt-
berner, 1969 és Puchstein, 1963), melyek a szarkat joval alacsonyabb egyedsii-
riiséggel észlelték, csupan 1,0—1,3 par/100 ha-os koltési siiriséget mértek lige-
tekkel tarkitott és fasorokkal szabdalt mezGgazdasagi teruleteken. Az NSZK-
ban Prizinger és Hund (1981) adatai szerint kétszer magasabb a szarkak egyed-
strisége a kormos varjakénal. Nagy-Britanniaban ellenben joval alacsonyabb
az abundanciajuk az 1978-79-es évekre vonatkozodan. Marchant és Hyde
(1980) atlagosan 3,34—7,42 par/km? koltési strtiséget ad meg, mig Tatner
(1982) a Manchester kornyéki lakott teriileteken (42 km?-es vizsgalati teru-
leten) ennél valamivel magasabb értéket, (7—9 par/km? ) allapit meg.

Hazdnkban 1981-ben az uj, szelektiv mérgezési technologia uzemi kisér-
lete kapcsan mérték fel a dolmanyos varjak és a szarkak abundanciijat Szolnok
megyében, 42 km? nagysagu, valtozatos mezdgazdasigi kornyezetben (Kalotas
és Nikodémusz, 1982). Az 6szi honapokban a domanyos varjak abundanciajat
0,43 pd/100 ha-nak, a szarkak egyedstirtiségét 1,11 pd/100 ha-nak talaltak.
A Facankerti Természet- és Vadvédelmi Allomas munkaprogramjanak keretein
belill kisebb teruileteken is torténtek probalkozasok a két faj dllomanyviszo-
nyainak megallapitdsara. Farkas (1984) két intenziven gazdalkodo aprovadas
vadasztarsasdg teruletén vizsgdlta a dolmanyos varjak és a szarkak fészkels-al-
lomanyat az 1982 -84 kozotti idoszakban. A harom év folyaman a 24.700 ha-
os tiszantuli teruleten a koltési sliriiség a dolmanyos varjakra nézve 0,05—-0,06
par/100 ha, a szarkakra vonatkozoélag 0,12-0,16 par/100 ha volt. Ugyanezek
az értékek egy eltéré természeti viszonyokkal rendelkezé 12.500 ha-os dunan-
tali teriileten 0,08-0,22 par/100 ha (dolmanyos varju) és 0,01-0,03 par/100
ha (szarka) voltak. A szerz6 megjegyzi, hogy a teruleteken a teritékadatok jo-
val magasabb egyedsiirtiséget feltételeznének, vagyis a zaklatas kovetkeztében
az allomany jelentds része nem fészkelt.

Anyag és modszer

1984 tavaszan a vetési varju orsziagos allomanyfelmérésének keretében
informaciokat kértunk a vadasztarsasagoktol és a vadgazdasagoktol a teruletu-
kon kolté dolmanyos varjak és szarkdk allomanyviszonyairdl. Az aprilis koze-
pén — tehat kotlasi periodusban — elvégzett felmérések a lakott fészkek szamla-
lasan alapultak. A vadaszati egységeknek Osszesen 715 felkérd levelet és adat-
kozl6 lapot kuldtiunk ki, amelyeknek 68,5%-a — azaz 490 adatko6zlé lap — ki-
toltve vissza is érkezett cimunkre. A felmérés — bar minden megyénkre kiter-
jedt — csak az orszag teriiletének 51,5%-at, vagyis 4.795.595 ha-t reprezental.
Mivel minden tajegységet jellemez, az egyedsuriiségi értékek elfogadhaté becs-
lésre adnak lehetSséget. A felmérés adatainak ismeretében lehetdségunk nyi-
lott, hogy megbecsiiljuik hazank dolmanyos varju és szarka dllomanyat a fész-
kelési idoszakban, valamint arra is, hogy tijegységi becsléseket végezziink. A
felmérés adatait megyénként Osszegeztilk és megadtuk a fajok koltési siirtisé-
gét megyei bontasban. A fészkelési siirtiségek alapjan megyénként becslést vé-
geztiink a felmérésboél hianyzo6 tertiletekre, majd a megyei allomanyokra.
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Eredmények

Az allomanyfelmérések eredményeit részletesen a 2. és a 3. tabldzatban és
az 1. 4bran mutatjuk be.

A dolmanyos varju nem kedveli a magas hegyvidéket. Hazidnkban a ten-
gerszint feletti 500 méteres magassag felett csak elvétve fészkel, igy kozép-
hegységeink magasabb régidiban is csak igen ritkan kolt. A hegyvidék mell6zé-
sében valoszintileg az jatssza a dontd szerepet, hogy az osszefuggd, nagy erdo-
ségek belsejét kertli. Leginkabb a mozaikos, nyilt teruletekkel tarkitott erdo-
ket, erddszéleket kedveli. Szivesen megtelepszik ligeterd6kben, erdésavokban,
fasorokban, s6t parkokban is. Legvonzobbak szamara a nedves, ude, vizkozeli
teruletek, ezért az artéri erdékben, tavak kozelében levé ligetekben igen gya-
kori fészkelo.

A mezdgazdasag belterjessé vdldsaval egyuttjaré tablasitis és melioracio
megszunteti koltGhelyeit, mivel a fészkelésre alkalmas fakat legtobbszor kivag-
jak. Az intenziven miivelt mezGégazdasagi teruleteken csupdn a szegélyzonakban
fészkel, illetve csak a koltési idon kiviil jelenik meg. Elterjedésének jelentGs kor-
latozo tényez6je a monokulturas gazdalkodas is, amely az év bizonyos 1dGsza-
kaiban erdsen korlatozza a taplalékszerzési lehetGségeket. Foleg az iparszeri
mezdogazdasagi termelésre berendezkedett Szolnok, Békés, Komarom és Fejér
megyékben taldlunk ilyen nagyobb kiterjedésii, dolmanyos varjaktol is men-
tes ,,kultursivatagokat . Szabolcs-Szatmar megyében viszont — ahol a mez6-
gazdasagi tablakat erddsavok, fasorok hataroljak, €s a természetes vizek menti
ligeterdéket is meghagytak — az orszagos atlaghoz képest kiemelked6en magas

sy ar

a koltési sturuséguk. A fészkelési siirliség meghaladja az atlagot Baranyaban és

2. tabldzat

A dolmdnyos varjak dllomdnyadatai Magyarorszdgon az 1984. évi koltési idoben végzett
felméreés alapjdn

Megye megnevezése \i;is.iglgit Felrzlért él}on}ény Allo(l;l_'é:;lz:;lamseg Bec§i.ilt élLorqziny
(%) (fészkeld par) par/100 ha) (fészkelo par)
Bdcs-Kiskun 60,3 1.821 0,35 3.000
Baranya 49,2 1.678 0,77 3.400
Békés 67,6 1.382 0,37 2.000
Borsod-Abaij-Zemplén 39,3 1.622 0,59 4.100
Csongrad 61,1 947 0,35 1.500
Fejér 73,3 1.285 0,42 - 1.800
Gydér-Sopron 52,0 941 0,45 1.800
Hajdu-Bihar 69,0 22577, 0,63 3.700
Heves 56,3 440 0,23 800
Komarom 29,2 420 0,60 1.400
Nograd 55,8 937 0,63 1.700
Pest 50,9 1.437 0,47 2.800
Somogy 31,9 1.109 0,58 3.500
Szabolcs-Szatmar 447 3.823 1,36 8.500
Szolnok 58,9 965 0,28 1.600
Tolna 514 889 0,49 1.700
Vas 46,3 940 0,62 2.000
Veszprém 46,0 735 0,39 1.600
Zala 38,3 994 0,59 2.600
Osszesen — atlag 51,5 24.942 0,52 49.500
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A szarka és a dolmanyos varju allomanyviszonyai
Magyarorszagon 1984 tavaszan
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3. tabldzat

A szarkdk dllomdnyadatai Magyarorszdgon az 1984. évi koltési idében végzett felmérés

alapjdn
Vizglgélt Felmért alloman Auorqénysﬁ‘_r{i ség Becsiilt 4lloman
Megye megnevezése te(:;.(;;et (fészkel5 phs) y i ;:’slz(l’cglﬁa) (féazkel6 phi) y
Bacs-Kiskun 61,3 7.250 1,39 11.900
Baranya 49,2 2.181 1,01 4.400
Békés 67,6 S.SiTT 1,50 8.200
Borsod-Abaij-Zemplén 39,3 3.380 1,24 8.600
Csongrad 61,1 3.208 1,20 5.300
Fejér 73,3 1473 0,48 2.000
Gy 6r-Sopron 52,0 580 0,28 1.100
Hajdu-Bihar 69,0 8.120 2,00 11.800
Heves 56,3 2.229 1,17 4.000
Komarom 29,2 440 0,63 1.500
Nograd 55,8 831 0,56 1.500
Pest 50,9 3.657 1,19 7.200
Somogy 31,9 1%1iS S 0,60 3.600
Szabolcs-Szatmar 447 7355 2,62 16.400
Szolnok 58,9 3.854 1] 6.500
Tolna 51,4 549 0,30 1.100
Vas 46,3 655 0,43 1.400
Veszprém 46,0 943 0,50 2.000
Zala 38,3 1.079 0,64 2.800
Osszesen — dtlag 51,5 54.516 1,14 101.300
1

Hajdu-Biharban is, de ezekben a megyékben inkabb a folyokat kisérS galéria-
erd6kben és az Osszefliggd nagyobb erdStagok szélein tapasztalhatd dlloma-
nyuk feldusulasa. A Duna-Tisza k6zén és a Dél-Tiszantulon ellenben viszonyla-
gosan alacsony abundanciaval van jelen a faj. Legalacsonyabb a dolmanyos var-
jak egyedsirtisége Heves és Szolnok megyékben, a Mitra és a Bukk hegységek
erdosultségi viszonyai €s a tengerszint feletti magassag, valamint a Hevesi-sik,
a Nagykunsag és a Jaszsdg kindlta alacsony fészkelési lehetdség miatt. Hasonlo-
an kevés dolmanyos varju kolt Bacs-Kiskun és Csongrad megye homokos, il-
letve szikes tertiletein is, ahol a fészkel6fik hidnyat a szegényesebb taplilko-
zasi lehet6ségek is fokozzdk. Mindehhez jarul az intenziv aprovadtenyésztéssel
jaro fokozott gyéritési tevékenység, amely gyakorlatilag megakadalyozza az
allomany jo részének fészkelését. Becslésiink szerint 1984 tavaszdn a hazai
fészkel6é allomany megkozelitéen 50 000 par volt, de a nem kolté egyedekkel
az orszagos allomany elérte a 120 000 példanyt.

A szarka még a dolmanyos varjanal is jobban keriili az osszefiiggd zart er-
déket, és kozéphegységeinkben az 500 méteres hatar felett mar nem telepszik
meg. Azokat az €élGhelyeket kedveli, ahol a nyilt teriileteket (aprobb rétek,
kaszalok, kisebb mez6gazdasagi tablak) mozaikosan elhelyezkedé facsoportok,
csenderesek, bozotosok, csalitosok, fasorok tesznek valtozatossd. El6nyben ré-
szesiti az ude, nedves teruleteket, de esetenként szarazabb mikroklimaju habita-
tokban is otthon van. Fészkét elGszeretettel épiti tuskés, tovises fakra, cserjék-
re, igy akacra, keskenylevelli ezustfara, galagonyara, kokényre, lepényfara,
valamint s{irii koronaju egyéb fakra, melyek a ragadozok ellen jo védelmet
biztositanak szamara. Haboritatlan teriileteken aranylag alacsonyan — 2-3
méter magasan — rakja meg fészkét, de ott ahol zaklatjak, a fik korondjanak
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fels6 szintjébe épit. A zaklatas el6l nem ritkin megkozelithetetlen helyekre,
lapokba, mocsarakba koltozik, ahol rekettyefilizeken fészkel, vagy ritkabban a
nad kozott kolt. Laza kolonidk képzésére hajlamos madar, amit jol jellemez,
hogy nyugalmas, és jo taplalékellatottsagi teruleteken akar 5S0—100 méterre ta-
lalhatok egymastol lakott fészkei, mig mashol tajegységi szinten ritka koltd
fajnak szamit.

Hazankban elsGsorban az alfoldi teruletek jellemzé kolté faja, a Dunan-
tulon joval alacsonyabb adllomanysirliséggel él. Az orszag északkeleti részén
legnagyobb a szarkak abundancidja, mivel az élGhelyi viszonyok kedvezdek,
és a létszamcsokkentés lehetGségei korlatozottabbak. (Szabolcs-Szatmér megye
orszaghatar menti teruletein a hollok fészkelése miatt tilos a mérgezés!) Igen
jelentések Bacs-Kiskun és Hajdu-Bihar megyék szarka populaciéi is. Nagyon
alacsony viszont a szarkak fészkelési slirlisége a nyugati hatarvidéken (Gyor-
Sopron és Vas megyék) és Tolnaban. A Fert6 t6 kornyékén, a Tengelici-homok-
hatsagon, a Déli Mez6foldon, és a Sarkozben kifejezetten ritka fajnak szamit.

A dolmdnyos varju és a szarka dllomany felmérésének
természetvédelmi vonatkozdsai

Bromatologiai vizsgalatokkal igazoltak, hogy a Magyarorszagon fészkeld
dolmanyos varjak és szarkak polifag taplialkozast folytatnak (Csiki, 1914.,
Sterbetz, 1964., 1968.), de az allati eredetl taplalékot preferaljak a noévényi
eredeti taplalékféleségekkel szemben. A gyomortartalmakboi elékerult és
meghatarozott maradvianyokbol az is egyértelmiien megallapithato volt, hogy
a két faj altal az aprovadallomany szaporulatiban okozott kartétel id6szakos
és alkalmi jellegi. Hazankban nem ismereteseck olyan anomalidk e téren, mint
amilyenr6l Tenovuo (1963) szamol be Dél-Finnorszagban végzett kutatasai
alapjan. (A finn szerz6 szerint az ott kolté6 dolmanyos varju parok fiokaikat
szinte kizarolag madartojasokkal nevelték.) Nem kizart, hogy a tanulékony
varjuféléknél kialakulhat bizonyos taplalékspecializacid, de ez nalunk az el-
tér6 kornyezeti viszonyok miatt mds téren jelentkezik. Raszokhatnak az
egyedek példaul az allattartd telepek, vadetet6k takarmanyanak dézsmalasa-
ra, dogterek, dogkutak kornyékén az elhullott allatok tetemeinek fogyaszta-
sara, folyok, tavak mentén a partra sodort halak tetemeinek eltakaritasara,
szeméttelepeken a hulladék oOsszeszedésére stb. A két faj taplalkozasokolo-
giaja, taplalkozasi spektruma nagyon hasonld. Az év jelentds részében rovar-
taplalékot fogyasztanak és a kiegészitd novényi taplalék csak a téli idészak-
ban valik meghatiarozova. Alkalmi kartételeik a mezégazdasagban a tavaszi
vetésii novények (kukorica, tavaszi arpa) vetomagjanak kiszedésében, az érd
termények megvamoldasiban (gyumolcsok, sz616, kukorica, napraforgo),
valamint a beraktdarozott termények idészakos megdézsmaldsiban nyilvanul
meg. A rovar és ragcsaloirto, valamint dog- és hulladékeltakaritd tevékeny-
séguk viszont az ember szempontjabol kifejezetten kivanatos. Természetve-
delmi szemszogbdl kartételnek minGsiul a védett madarak fészekaljainak Kki-
fosztasa, illetve a fészekhagyo fajok fidokainak zsikmanyul ejtése. Ugyancsak
természetvédelmi kdr, ha hazankban ritka, s6t kipusztulas szélén allé hullé fajo-
kat fognak és fogyasztanak el (pl. parlagi vipera, pannon gyik, hegyi gyik).
Néhany esetben tehdt, gazdasagi megokolasbol (mesterségesen tenyésztett
allatokkal dusitott aprévadas vadaszteriileteken), vagy természetvédelmi szem-
pontbol (kiemelkedS zoologiai értéket képviseld és a varjuféléktél potencia-
lisan veszélyeztetett hiill6k és madarak tenyészhelyein) kénytelenek vagyunk
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szinten tartani, s6t esetenként csokkenteni allomanyaikat, de be kell latnunk
azt-is, hogy egyéb kevésbé frekventalt teruleteken viszont nem ésszerd a vég-
letekig tildozni 6ket.

Magyarorszagon a dolmanyos varju és a szarka létszamcsokkentésére el-
sGsorban a vadaszati egységek (vadasztarsasagok, vadgazdasiagok) hivatottak és
illetékesek, de némelyik védett teruletinkon a vadaszati jog is a védett teriilet
kezel6jét illeti meg. A varjufélék gyéritéséhez hazinkban a l6fegyverek mellett
adott egy hatasos szelektiv mérgezési modszer is. A rendelkezésre allo6 eszko-
z6kkel és tapasztalatokkal rovid idon belul drasztikus létszamcsdkkentést lehet
elérni, amely azonban nem minden esetben, és nem minden terulete indokolt.
A hazai vetési varju dllomdnyban az elmult évek soridn bekovetkezett — az in-
tenziv allomanycsokkentés kovetkezményeképp kialakult — mintegy 60—65
szazalékos létszam fogyatkozds ugyanis azt ahelyzetet idézte el6, hogy jelen-
t6sen romlottak az eredei flilesbaglyok, a voros vércsék, a kék vércsék, valamint
a kabasolymok fészkelési lehetGségei. A varjufélék tovabbi ilyen utemi puszti-
tisa — fGleg, hogy nem szamolhatunk a Karpat-medencén kiviil k6ltSk betele-
pedésével — rohamos hanyatlast okozhat a fészket nem épit6, védett ragadozo
madarak és baglyok allomanyaiban, amit csak mesterséges titon (miifészkek ki-
helyezésével), nagy koltséggel kompenzdlhatunk. Oda kell tehdt hatni, hogy
— ha kell, a torvény szigoraval is — hazidnkban a differencialt és mértéktarto al-
lomanyszabdlyozas nyerjen polgirjogot, a mértéktelen irtéhadjiratokkal szem-
ben. Ennek a célnak a megvalositasat kell, hogy szolgalja a dolmanyos varjak és
a szarkak 1984. évi dllomanyfelmérése is.
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THE PROTECTING OF GREAT BUSTARD (OTIS TARDA) IN HUNGARY

A. Bankovics — F. Pdlnik — I. Sterbetz

(Hungarian Institute for Ornithology, Budapest)
Text of the Poster Paper in Canada XIX. 1.0.C. 1986. VI. 22—29.

The Great Bustard (Otis tarda) is distributed over the temperate zone of
Eurasia, and its total number is estimated as around 26,000 (Osborne — Collar-
Goriup 1984.). In the Central European part of its enormous range, it is in
Hungary where the species finds the most favourable ecological conditions for
its survival. Therefore, second to the number found in Spain, Hungary has the
most numerous bustards in Europe. In recent years the number of bustards has
been estimated as around 3,000. The first figures of the number of bustards in
the Carpathian Basin date back to the beginning of this century, when about
12,000 birds were estimated. The first census of scientific precision was made
in 1941 when, 8,557 bustards were counted in the area of present-day Hun-
gary. Since 1969 the Hungarian Institute for Ornithology has been keeping a
register book of the Hungarian population, the size of which has stabilized at
around 3,000. If the present figures are considered, a 73% decrease in number
can be established for the period 1941—-1969.

The Great Bustard is a resident bird in Hungary, although it has been
reported as migrating in the past. In recent years even weather with tempera-
ture below — 20 C did not prompt the birds to migrate. The bustards in Hun-
gary gather in flocks of varying size in winter, the largest of which may be
over 400. Mating, accompanied by the spectacular display of the cock, takes
place from March to May. The females lay their clutches 1—5 kms from the
diplay grounds. Most of the nests are built in cultivated fields of alfalfa or
wheat, less often in natural grassland. The clutch consists of 2 or 3 eggs. The
winter flocks are formed in September after the young have attained inde-
pendence from the parents.

All the 22 species of the 9 genera in the Otidae family are declining in
numbers and in range, and the explanation for this probably lies in their evolu-
tionary background. At the same time, many of the causes for the decline of
the Great Bustard during the last few centuries, are known. In Hungary these
are the following:

1. Overhunting and unfair chase during past centuries.

2. The productivity of the populations was severely set back by the trophy-
centered hunting at the beginning of the century, when the best cocks
were continuously removed by shooting.

Military actions during the Second World War.

Small-plot farming practices after the year 1945.

From the 1960s onwards, increasing mechanization and chemicalization
of the large-scale farming practices.

With increasing cattle husbandry, more intensive hay production and
range management of wet meadows.

Since the Hungarian bustard population, especially the one in Bekes
county, is among the best in the world as regards density and genetic constitu-

s Ut
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tion, Hungary must assume a leading role in bustard conservation. The follow-
ing measures have been taken in the last two decades to this aim:

1. A hunting ban was introduced in 1969, and at the same time the species
was declared protected, later strictly protected.

2. The establishment of the Hortobagy National Park in 1973 and the Kis-
kunsag National Park in 1975 extended protection to bustard habitats.

3. In 1976 a landscape conservation area was gazetted in the main bustard
locality in Hungary, around Dévavanya.

4. A bustard rescue station was established in 1978 at Dévavanya by the Na-

tional Authority for Environment Protection and Nature Conservation.

Further areas have been declared in important bustard habitats.

Hungary supports the bustard reintroduction programmes in other count-

ries (FRG, Poland, Great Britain).

CiL

Table 1.

The number of Great Bustard populations in
Hungary between 1972—1982.

oar pogti)l.a?if(‘ms nIl?ntl;ler
1972 21 2,982
1973 26 3,365
1974 24 2,953
1975 26 22979
1976 68 3,022
1977 66 3,237
1978 73 3,324
1979 62 3,485
1980 63 3,442
1981 63 3,433
1982 56 2,888
Table 2.

Number of bustard eggs rescued and chicks raised of
Dévavinya 1979— 1985 (Based on data by Pdlnik F.,

1986)

No. of No. of l No. of

Y ear rescued rescued patriated
eggs chicks birds

1979 97 15 237
1980 231 16 49
1681 92 31 68
1982 148 20 66
1983 264 16 : 52
1984 159 18 41
1985 152 16 39
Total 1143 132 366
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In order to provide better conservation measures, the National Authority
for Environment Protection and Nature Conservation has taken over direct ma-
nagement of the Dévavanya Landscape Protection Area, and some other smaller
areas in the Kiskunsag National Park. Acquisition of the ownership of these
areas provide an advantageous standpoint for conservation. In these areas farm-
ing practices are prescribed and only crops favourable for the bustards are
grown. Rape and winter cabbage are sown to provide winter forage for the
bustards, and wheat for suitable nesting sites. Another important measure, to
be introduced in the near future, will be to delay the first mowing of alfalfa.
This delay will incur financial loss to the farmers, so compensations will have
to be awarded from some sort of financial source.

At present the bustard eggs found during alfalfa mowing are artificially
incubated at the Dévavianya Bustard Station.

Rescue of bustards at Dévavidnya

Many clutches are lost during the first mowing of the alfalfa in May,
therefore a Bustard Rescue Station was established at Dévavanya. All the found
clutched are taken there from the Trans-Tisza region of the country.

Rapid, shock-free transportation and careful packing of the eggs are very
important. In most cases a telephone call to the station is made, and a vehicle
of the station collects the eggs.

The eggs are placed in RAGUS incubators, and the origin and date of
the eggs are carefully registered. The hatched chicks are kept indoor under
brooder stoves, at most 5—8 chicks of the same age under each artificial foster
mother. The chicks are raised at 25 C until they are 10—12 days old. Intially
the chicks are fed by the attendants using tweezers and pipettes. The young
are able to feed on their own when they are 7—10 days old.

The young are placed in aviaries for the day when they are 3 weeks old,
and as they grow their feathers they spend increasingly more time there at

night. \

At the age of 12 weeks the young are placed in a large (6 ha) enclosure,
which they leave at free will when they develop the ability to fly, at the end of
August or in September, and they join their free-living conspecifics.

During the 7 years between 1979 and 1985, altogether 1143 eggs and 132
young were taken to the Rescue Station. Of these 366 (28,7%) were success-
fully raised and returned to the wild. This 28,7% rescue success can be consi-
dered as an achievement, since otherwise all those clutches would have perished
as a result of the farming activity.
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CONTRIBUTION TO THE FOOD BIOLOGY OF THE RED-FOOTED
FALCON (FALCO VESPERTINUS)

by Fiilop Zoltdn and Szlivka Ldszlo

Introduction

The ornithological literature in Yugoslavia neglected the food biology of
the species and used only general statements like ,,insect-feeder”. On the other
hand more studies dealt with distribution and biotope.

Matvejev (1949) mentioned it as a spring species on the Deliblat sands. In
his next study (1950) already described that it lived in steppe areas and in-
formed that it nests in the Deliblat, besides near Senta, Sabac, Negotin and
Nis. With reference to Gengler he mentioned its nesting near Laniste, in the
Velika Morava valley.

Matvejev (1961) regarded it as species .of the Ponto-caspian biographic
area and listed characteristic flora and fauna of this biotope. In the same book
F. vespertinus is mentioned as a species of the Pannon-thrakien steppes, chan-
ged by human intervention, having not only autochtonous but also alien flo-
ristic and faunistic elements.

It would be rewarding to compare Matvejev’s statements with the present
situation.

Matvejev and Vasic (1973) mentioned Vojvodina as breeding area of the
species.

Székessy (1958) simpliﬁed — and quite right — the biotope description
as ,,commons and steppes’ and — in contrast to other authors — added that the
Red-footed does not build its own nest but uses Rook (Corvus frugilegus)
colonies or, occasionally Magpie (Pica pica) nests for breeding.

Keve (1960) called it a characteristic breeding species of the Hungarian
Plains, mentioning that it breeds also west of the Duna river, which was later
confirmed by Horvath (1963, 1964).

Antal et. al (1971) stated that it breeds in North Backa and along the ri-
vers Duna and Tisa.

Pelle et. al. (1977) collected a clutch near Orlovat in Banat. Gergely
(1986) found it near Jazovo (Banat) on two siter near the river Aranka in Mag-
pie nests in willov-poplar groves, surrounded by woods and extensive grass-
lands.

Ham (1986) in his valuable study treated the Red-footed very cautiosly
and though best informed about the Deliblat, an area of cc 400 km?, he only
suspected its breeding there. In my view it may nest only sporadically in Mag-
pie nests as the area lacks Rook colonies.

In writing this study I received considerable help from the studies of
Haraszthy (1981) and especially of Horvath (1963, 1964), who published eco-
logical studies in two parts. The greatest inspiration to analyse stomach con-
tents i received from my late teacher Dr. A. Keve, who tried to convince me
for years to write this study.
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The colony and its surroundings

The Red-footed falcon colony began to build up in 1961 in the ancient
park near Aleksa Santic, in older literature it was Babapuszta or Fernbach park.
Bujnovic (1973) wrote that the park was declared a Nature Reserve already in
1951 for the sake of rare and exotic plants it contained. Its area is 7,48 ha
and originally it was an experimental station of the Hungarian Omithological
Institute.

The park is bordered to the west by a cc 50 m broad oak (Quercus sp.)
belt, breeding home of some 150—200 pairs of Rook. The park offered favou-
rable conditions for Rooks and falcons alike, as it is isolated, being far from
settlements. In 1981 July 19th I was informed that a gale-force wind and sub-
sequent hail destroyed the colony, the adult birds left and most chicks fell
to ground and died. On July 22nd I found 74 chicks on the ground and further
11 in the nests. The collected 85 young of various sizes were already beginning
to decompose.

This F. vaspertinus colony existed for twenty odd years in an atypical
biotope. All around there is large-scale agricultural production, mainly wheat,
maize, sunflower, soya and sugar-bet, to the south also tobacco. To the north,
on the far side of wheat and maize fields there is a small grassland of some
4—5 ha, said to have been the main hunting area of the birds. Even more to the
north, near the border, the black soil changes to sand and here steppe predomi-
nates. I was reassured that the parents visited the area until wheat-harvest to
collect food. After flowing the hunted mainly in the grassland. After the
disaster I revisited the breeding site every year but all I could find was one pair
with 3 downy chicks in Magpie nest on a Sambucus nigra bush.

Methods

The collected 85 young were classified into 3 age-groups according to
down, pulpae and feathers. Downy young were taken to be one week old
(No 1-19). Stomachs No 20—75 belonged to chicks being argueably 8—20
days old. Certainly it is difficult to draw a line between the 7th and 8th day.
Stomachs No 76—85 were from chicks older than 20 days, on the basis of
feathering and a small bare spot on the belly. These older chicks show that
accepting the 23,7 day long incubation average (Horvath, 1963) some pairs
may have begun breeding already around mid May. This year, however, the

Rocakscl did not breed and the falcons could begin breeding as early as they
wanted.

It is a pity that no other detail can be presented, as after the disaster it
was impossible to find out which youngsters formed a brood and to conclude
to parent feeding affinities. The chicks could move for some time, as part of
them was not killed by the fall, but by later chilling. There may have been
more young but we could ‘not find any more in the dense underwood.

The death may have been quick, as most stomachs contained food in
good state which made identification easier.
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Food Analysis

Weights are identical to those in Horvath’s study, except for new spe-
cies and Pelobates. (Pelobates fuscus probably does not belong to the fauna
of the park, at least I was unable to find it. The nearest sandy area is 14 km
away.) Insects were presumed to have been fed whole, except for G.gryllo-
talpa. In other animal groups I tried to conclude from the pieces to find out
the probable real prey number. In some cases it was clear that part of the
prey was fed to other chicks, hence the surprising 5 Sylvia spp.etc. In all cases
presumable average weight was taken. In the noninsect groups the number of
prey individuals may have been bigger but I tried to keep to the safe (accepted)
side, with regard to the unorthodox food-list. So if the analysis is biased then
it is biased to the insect side.

To round up discussion I used my own observations made in 1974—1978,
1980 in colonies east and west of the Tisa river.

Discussion

The Aleksa Santic data are the result of a natural disaster and being un-
planned and singular, positive and negative effects influenced it.

Negative effects

1. Disaster at noon, when feeding is low.

2. All young died on one day-food of a single day (even less).
3. Minced food-difficult to state real quantity.

4. Uneven age-group distribution.

Positive effects

1. Same area, same time, etc. — weather, living world, etc. the whole en-
vironment was the same.
2. Different age-groups-age/food comparisen.

Horvath (1964) in his pioneering study in Ohat investigated 4 nests as to
timing and type of food in detail. On the feeding diagrams one finds breaks at
various times between 10—13 h Central European Time or Daylight Saving
Time, equaling Eart European Time (CET, DST, EET), without stating which
was used. For biophenomena the best solution would be to use local time,
the next best is zonal time, giving possibility to recalculate if necessary, but
stating which was used.

During observations it became clear that the feeding break begins at cc
1130 CET, with minor differences, ends at cc 1300 but earlier level of activity
is resumed only later and very gradually so that while it is easy to observe its
onset the end is difficult to discern. Single nests would give very misinforming
data as there are almost always feeding adults-especially when having small
young. In heavy rain there is no activity but light drizzle has hardly any effect.

For all that due to the unusual weather the chicks at Aleksa Santic had
more in the belly than normal, though the 20% empty stomach rate is well in
line with the previous statement. In the Ohat study one finds a surprising re-
mark that bigger young receive less food. I suspect it to be an editing fault and
food quantity surely increases by age (table 1).
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Table 1.

Food species in age group I,n = 19

h -

Name piece | L iFEIRIS e it B e e
Calliptamus italicus 13 4 13 5 6.5
Tettigonia viridissima 12 6 12 153 15.6
Gryllotalpa gryllotalpa 5 2 3 3 9
Gryllus campestris 2 2 2 4 .8
Hyla arborea 1 1 1 3 3
Lacerta agilis 9 6 3 10 30
Sylvia sp. 1 1 5 16 8
Microtus arvalis 1 1 3 20 6

grand total 78.9 gs
Table 2.
Food species in age group II, n = 56
X stomach im. i i

Hame plece contain. ::g::rl v;;:lgcll“ v:gltfllt
Calliptamus italicus 14 8 14 3 7/
Tettigonia viridissima 9 6 ] 1.3 11.7
Carabus sp. T 5 7 4 2.8
Harpalus sp. 4 1 4 4 1.6
Tridactylus variegatus 3 2 3 4 1.2
Gryllotalpa gryllotalpa 3 3 2 3 6
Tetrix bipunctata 3 1 3 4 1.2
Orthoptera sp. 2 2 2 4 8
Hidrophilus piceus 2 2 2 1 2
Calosoma sycophanta 2 1 2 .6 1.2
Chlothippus paralellus 2 1 2 5 1
Tettigonia caudata 2 1 2 11| 2.2
Oedipoda caerulescens 1 1 1 .6 6
Gryllus sp. 1 1 1 4 4
Gryllus campestris 1 1 1 4 4
Cicada tibialis 1 1 1 4 4
Pelobates fuscus 5 5 3 7 1
Rana esculenta 1 1 5 16 8
Lacerta agilis 5 5 3 10 30
Passer montanus 2 2 1 20 20
Passer domesticus 1 1 .5 24 12
Microtus arvalis 13 11 6.5 20 130
Apodemus sp. 4 2 1 20 20
Pytymys subterraneus 2 2 1 20 20
Mus musculus 2 2 1 20 20

341.5gs

On the other hand it could be observed that small chicks receive food
more often and more regularly. This is partly necessary, partly possible, as a,
smaller body means smaller stomach which needs small mouthfuls but more
often, b, small prey may be caught more often. The rate of empty stomach
is similar in all age-groups (table 2). Atincreasing food-intake this is possibly
only if a, prey size is identical and feeding frequency b, prey size increases at
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Table 3.

Food species in age group IIT, n= 10

X omach im. i i
Name piece | Cotain S | e o R

Dociostaurus maroccanus 2 1 2 5 1
Coleoptera sp. 2 1 2 2 4
Chlotippus paralellus 2 1 2 S 1
Tettigonia viridissima 2 1 2 1.3 2.6
Gryllus sp. 2 1 2 4 .8
Scarabeus sp. 1 it 1 ) a1
Sphaeridium scaraboides 1 1 1 4 4
Calliptamus italicus 1 1 1 5 D
Pelobates fuscus 3¢ 2 2 7 14
Hyla arborea 2 1 1 3 3
Serinus canarius? 1 1 5 18 9
Microtus arvalis 3 2 1S 20 30
Apodemus sp. 1 1 .5 20 10

grand total 73.4 gs

the same frequency. As the histogram shows ,,b” is the right answer. One may
say that prey size increases dramatically. At the same time insect food dec-
reases by age (table 3) supporting the previous. The development of the young
follows a growth curve and I suppose, based on the 27 day fledging period and
observations as to feeding and the change in the food class distribution, that it
speeds up around the 5th day. At this time the family food demand is already
cc 4 fold to that of an adult bird. This means a lot of time devoted to fly to
the hunting-grounds, to hunt and to transport prey back. A male task for a long
time. Assuming a speed of 60 km/h to fly 100 ms takes 6 sec. to catch an insect
2 sec., to transport it to the nest 6 sec., all these together are 14 sec. Fits well
to longer delivery times in the Ohat study (p. 21—-25). Some food is collected
in and over the colony, costing only seconds. Fits well to shorter delivery times
in that study. Assuming an average of 12 sec. an adult cotching exclusively
insect prey, satisfying daily food demand of cc 35 gs and taking only Callip-
tamus italicus weighing 5 g, would need only 20 minutes for it.

Whether one changes speed, hunt time, circumstances, seasons, places it
is not really important as whatever factor one uses the delivery time remains
surprisingly small. Even increasing delivery time to an hour would need only
4 hours for the whole family, out of 14—16 hours of daylight. Thus it is fully
possible — in terms of time — to satisfy family demand by relying only on in-
sects alone. For all that the species follows a different strategy.

In Aleksa Santic there is a significant difference in the food of the young
between the first week and later (table 3 and 4). During the 1st week Insects,
Reptiles codominate — 40%, 38% — birds and mammals already appear in small
quantity. After the 1st week Mammals constitute the bulk of the prey — cc.
60%, others are equally important — Amphibs 11%, Reptiles 7%, Birds 10%
Insects 12%.

Landscape certainly influences prey class distribution but even in Ohat,
an undisturbed natural habitat, insect food had a small role — 19%, comparable
to 16% here (table 4).

As to mammals, non-quantifiable observations by Béczy (1985) and
myself show that it is a usual prey and the Ohat case is not typical. At the same
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Table 4.

Food class distribution of the young, %

Age-groups I. II. 111.
Insecta 40,5 11,8 10,2
Amphibia Fy8H 8,5 232
Reptilia 38 8.8 —
Aves 10,1 9,4 12,2
Mammalia 7,6 61,5 54,5

100 100 100

time insects maintain a certain role as they are easily available, even quite close
to the nest. Amphibs and reptiles are taken according local conditions, pro-
bably substituting each other.

In my view insects are neglected to feed the young because of the unfa-
vourable energy balance. Especially as the adults have a heavy prey capacity.
By the way insects are elusive in bad weather and substitute prey is needed.
That is why I am sure insect prey is less important even in adult food than
assumed. To feed the offspring exclusively by insects would increase adult
energy output by 6—9 times. However it is clear that over a critical level output
can not be compensated by any amount of input. It is a matter of debate how
far the would be from this level but the aim of animals is to be.as for away as
possible. As the prey class distribution shows (table 4) parents prefer to hunt
bigger, less frequent prey even if it costs much more time.

As an explanation I suggest comfort feeling. It has multiple causes — the
first is clearly energetical, though for the birds it appears as accustomed hunt —
rest (recovery) time and rate, family hunger (outside stimulation), heavy prey
capacity and the mainly learned big prey — high satisfaction ( inside stimula-
tion), some imprinting (Pelobates) on the other hand availability and accep-
tance (chicks) influences the whole process. F.vespertinus may be called a
browser, snatching insects on wing and any chance prey on the ground. In
this way nonessential flight is kept down. This regime is upset during the breed-
ing season and parents try to maintain low transport rate (non ess. output) at
the cost of higher hunting time (non ess. choice input) to prey on bigger ani-
mals (ess. choice input) to satisfy family demand (essential final input). The
energetical balance is further improved by the type of flight when hunting on
spread wings and tail with interspersed quicker wing-beats. Such a strategy is
clearly a comfort choice, not fully necessitated by the negative energy balance
of insect transport. This point leads us to the question why they do not feed
big prey right from the beginning. As differently aged chicks received different
food from the same environment not the offer but the acceptance is decisive.
I think the ,,dressing” makes the difference. Insects offer small mouthfuls
amphibs and reptiles have no indigestible and irritating hairs, feathers, chitin
legs etc. Based on observations and data in this study I suggest that small
chicks reject unwelcome bulky and hairy, etc. food and either drop it as it is
difficult to tackle or they drop it in dislike — the result is the same. In some
cases I have seen them to vomit up food-though actually these were insects, un-
properly butchered with legs sticking out and irritating the throat but a hairy
or feathery object may cause similar irritation.

It is a multi-factor process, controled by hunger-age-offer. The young can
not or will not accept anything and in this way they partially control adult
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hunting activity. The whole process requires flexibility and even some annual
learning from the parents, suggesting that older birds may be more successful
than first breeders.

Observing Kestrel (F.tinnunculus) hunting and feeding in city and resi-
dential areas in Budapest during 1975—85, n = 15 it became clear what an
important role lizards play — if there are any. The next best choice were small
to medium sized young birds and last came mammals. If all were present then
this/was roughly the feeding sequence. Already for that species I summed up the
situation as cost-dependent, complicated by overhunting (lizards), seasonality
(birds) and distance (mammals). Apparently lizards and frogs are welcome
baby-food for small falcons, having tender body without hairy envelope. Later
both switch to more bulky and economic, though hairy food-mammals. One
could say that Red-footed falcon and Kestrel substitute each other, one keep-
ing more to the insect side, the other to the mammalian side.

In the Ohat study Pelobates fuscus was the dominant food item. It was
present also in Aleksa Santic, though human observer was unable to find it and
likely areas are cc 14 km afar. Whatever the situation the birds had made con-
siderable efforts to find out the species. One may suppose that frogs are imprin-
ted and Pelobates is recognised. The two other frog species may indicate the
effect of changing environment, the result may be a new generation of falcons,
more adaptive with respect to frog choice. The food of the youngis a kind of
general small falcon prey, similar to what the original may have been before
speciation and it is the adults which have left it for the sake of the insect
bounty of grasslands. Thus due to the flexibility this little falcon could settle
in man-made, artificially treeless, habitats in greater numbers if disturbance is
avoided. Especially the widespread and promoted shooting in Rook colonies
has a devastating effect on the Redfooted falcon, once through shifting the
breeding period of the Rooks and through its secondary effects, on the other
hand through direct killing of the falcons — unavoidable — as they fly around
in the colony. Selective anti-corvid chemicals are surely to be preferred.
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AZ EKFARKU LILE (CHARADRIUS VOCIFERUS L., 1758.)
ELSO MEGFIGYELESE MAGYARORSZAGON

Dr. Magyar Gdbor

Az ékfarku lile koltGteriilete Kanada déli részétSl Mexiké kozépsG részéig, illetve az Antillikig,
tovabbd Peru partvidékére és Chile északi részére terjed. Nyilt terilleteken fészkel rendszerint rovid
fiivii gyeptakaron vagy kopar, homokos, illetve kavicsos terepen. Gyakori tavak és folyok kornyékén,
tovdbba réteken, golfpdlydkon, repiilétereken és egyéb hasonld nyilt fiives vidéken, valamint kultivdlatlan
mezogazdasdgi teriileteken és kavicsdiinéken. Elvonuldsa kordn megkezdddik, de egészen decemberig is
eltarthat. Teleld teriilete Brit Columbidtdél, Coloradotdl, Ohio Valleytdl és Long Islandtdl délre az Antil-
likig, Kozép-Amerikdig, Kolumbidig és Equador nyugati részéig, ritkdin Venezueldig terjed. Tavasszal a
legkordbban visszatéré parti madar koltGteriilletén. Vonuldsi mozgalma februarban kezdodik délen, mér-
sékelt égovi fészkelGteriiletét marcius—aprilis elején foglalja el. A visszatéré madarak ezutdn roviddel
megkezdik a koltést.

A nyugati palearktikum teriiletén 1978-ig 31 alkalommal fordult el6. Az adatok tobbsége Nagy-
Britannidbdl és Irorszagbdl valo, de megfigyelték a madarat Izlandon, a Feroer-szigeteken, az Azori-szi-
geteken, Norvégidban, Franciaorszdgban és Svdjcban. Az el6forduldsok havi megoszldsa: szeptember — 3,
november—december — 8, janudar—februar — 11, mdrcius—aprilis — 8, mdjus — 1 (Cramp és Simmons,
1982.).

1986. november 1-jén 9 6rakor madarmegfigyel6 turdm sordn Almasfuzité
hataraban a Duna partjan kulénos limikolahangra lettem figyelmes. A hang for-
rasat keresve egy partkozeli zatonyon egy lilét vettem észre, melynél elsé pilla-
natban feltiint, hogy mellén kett6s fekete 6rvot visel. A madar kozvetlentl a
kavicszatony szélén 4llva tollaszkodott, igy alkalmam nyilt alaposan megfigyel-
ni, melynek sorin egyértelmiivé valt, hogy a madar az ékfarku lile (Charadrius
vociferus) egy példanya. A madar koruibeliil fél 6ra mulva tolliszkodésat befe-
jezve felrepiilt és egy kb. 500 méterre levé fovenyre szallt. Minthogy a madar-
fajt azelott Magyarorszagon még nem figyelték meg, az el6fordulas bizonyitasa
céljabol a kovetkez6 napon (november 2-an) tobb megfigyelGvel, koztik
Markus Ferenccel, a Madartani Intézet munkatarsiaval és dr. Saghy Antallal, a
Magyar Madartani Egyesiilet tagjaval visszatértem a teruletre. E napon is a lile
hangjiat észleltiik el6szér, majd megpillantottuk a madarat is, amint a Duna
partjat kovetve alacsonyan a foly6 dramlasaval ellenkez6 irdnyban felénk repult
korulbeliil arrél a helyrdl, ahova el6z6 nap elszallt. Rovidesen leszallt egy iszap-
foltra, és taplalkozni kezdett. Miutan valamennyien megfigyeltiilk a madarat, bi-
zonyito felvételek készitése céljabol igyekeztem minél kozelebb kerulni hozza.
Ennek hatdsiara el6szor csak egy masik zatonyra repult 4t, majd amikor ismé-
telten megkiséreltem megkozeliteni, a magasba emelkedett, és a Dunapartot
délnyugati irinyban elhagyta. Ennek ellenére a lilét a teriileten t6bb megfigye-
l6nek is sikerult észlelnie az elkovetkezé napokban. November 8-dn én is ujra
megfigyeltem a madarat. Minthogy november 11-ét kovetdleg egy ideig sem
magam, sem masok nem taldlkoztak a lilével, gy tlint, hogy az id6kozben a
Dunardl tovabbvonult. December 6-an azonban ismét észleltem a madarat a te-
rilleten, és december 30-ig tobbszor is sikeriilt megfigyelni. Sajnos 1987. ja-
nuarjanak elsé napjaira a Duna tobb métert aradt, igy az Osszes kavicszatony,
valamint a parti foveny viz ala kerilt. Ily médon januar 4-én sajnos mar nem ta-
lalkoztam a madarral, minthogy a szidmara alkalmas taplalkozohelyek mind
megszintek.
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A megfigyelt madar és az el6forduldsi hely leirdsa

A madar teste nagyobb, fekete csére eréGteljesebb volt, mint a hazankban
el6forduld tobbi Charadrius fajnak. Fejteteje mogyorobarna szint volt, melyet
a szemtol indulo sotét sav altal kettéosztott fehér szemoldoksav szegélyezett.
Ettél lejjebb fekete szemsavot viselt. Torka és nyaka fehér szinli volt. Mellén
kett6s fekete drvot viselt, melybdél az alsé 6rv kissé keskenyebb és also szélén
elmosodottabb volt a felsénél. A két orv kozotti folt egyes esetekben piszkos-
fehérnek, mig mas alkalmakkor tiszta fehérnek latszott. A mell tobbi része és a
has fehér szinii volt. Hita a fejtet6hoz hasonléan mogyorébarna szinii volt,
azonban a nyak fehér savja elvdlasztotta azokat egymastol. A szarnyfedoé tollak
fakobb barna szintikkel elutottek a vallfedoktsl. A fels6 farkfeddk, valamint az
ék alakban kihegyesedé farok egy fekete szinii szubterminalis és egy fehér szin(
szegélyezd csik kivételével rozsdavoros szinti volt. A madar ultében a farok tul-
nyult a szarnycsucson. Roptében a szarnyakon jol kivehetd, hatarozott fehér
csik volt lathato. A labak halvany hussziniiek voltak.

Felriadva ,,dji-ji-ji-ji” hangjat hallatta, mig roptében vagy izgalméaban ese-
tenként ultében is ,,dii” egytaga fiittyszerii hangjat ismételgette.

Emberek kozeledését nem tirte. Egy alkalommal kozeled6 birkanyaj kész-
tette felreptuilésre. Izgalmi dallapotaban sajitos modon biccentett: hirtelen
kinydjtotta a nyakat, mialatt teste is meredekebb tartist vett fel, majd egy
pillanat multan visszanyerte eredeti testtartasat. Taplalkozohelyének valtozta-
tasanal alacsonyan repiilt, felriasztdsakor azonban el6fordult, hogy egyenesen a
magasba emelkedett, és elhagyta a teruletet. Roptekor feltiint, hogy szarnycsa-
pésai lassabbak, er6teljesebbek voltak a tobbi hazankban el6fordulé Charadrius
fajénal.

Az egész megfigyelési periodus sordn csak egy alkalommal volt tapasztal-
hato, hogy mas fajokkal tarsult (megjegyzendé azonban, hogy ez id6 alatt mas
limikolafajok, melyek erre alkalmasak lettek volna, csak esetenként fordultak
elé a teruleten): 1986. december 30-dn két Calidris alpindval egylitt taplalko-
zott egy be nem fagyott tocsa szélén. Mindharom madar szorgalmasan szedege-
tett a foldrol, és uj taplalkozohelyre is egyutt repultek.

A decemberi hideg id6 nem késztette a madarat tovabbvonulasra, bar de-
cember 26—4n a —10 ©C koériili hdmérséklet viselkedésén is észrevehetd volt:
pihenés kozben fél labon allt, mig masik labat testével melegitette (Schmidt
Andras szobeli kozlése).

A megfigyelés helye a Duna iszapfoltokkal és kavicszatonyokkal, valamint
tocsogokkal tagolt partja, mely alacsony vizallasnal megfelelé taplalkozo- és
pihendhelyet nyujt a limikoldknak, de rendszeresen megpihennek rajta kormo-
ranok, gémek, récék és sirdlyok is az Oszi-tavaszi id6szakban. A limikoliak kozul
a leggyakoribb és egyben a legnagyobb szamban atvonulé a Calidris alpina, de
mas Caldris, Charadrius, Tringa és Pluvialis fajok is rendszeresen megfigyelheték
itt megfelels vizallas esetén.

Osszefoglalas

Az ékfarku lile magyarorszagi megfigyelésével kapcsolatban az alabbi té-
nyez8k hangsulyozandok ki: egyrészt Kozép-Eurdopiaban mindezidaig csak
Svdjcban bizonyitottik a faj el6fordulasat (a nyugati palearktikum teriiletérél
szarmazo tobbi megfigyelés tengeri szigetekrdl, illetve tengerparttal rendelkezd
orszagokbol szarmazik), tovabba az almasfiizitéi példany szokatlanul hosszu
ideig (1986. november 1. és december 30. k6zott) tartézkodott egy teruleten,
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és a teruletrdl vald eltlinését is kiilsé tényez6, a Duna dradasa idézte e€l6. Vége-
zetiil kiemelendd, hogy az ékfarku lile — a sargaldbu canké (Tringa flavipes)
utan (Gorzo, 1962.) — a masodik bizonyitott észak-amerikai eredetii koborlé a
magyar madarfaunaban. Ez Gjabb bizonyiték arra nézve, hogy az Atlanti-Ocea-
non keresztuljuto ritka eurdpai vendégek hazankat, illetve a Karpat-medencét is
elérhetik. A hazai megfigyel6garda er6sodésével ily modon a jovGben esetlege-
sen tovabbi nearktikus madarfajok el6kerulésével is szamolni lehet.
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ROVID KOZLEMENYEK

Viandor partfuté (Calidris melanotos) Magyarorszdgon

1987. szeptember 27-én a szabadszallasi Kisréten réti cankdk és havasi partfutdk tdrsasdgaban
egy vandor partfutét figyeltink meg. A madarrdl a helyszinen pontos leirdst készitettiink, a legfon-
tosabb a sotét begy és mell a fehér hastol valo éles elhataroldsa volt. A madarat kézi tavcsovekkel és
allvinyon allé 40-szeres nagyitdsu egyszemiu tdvcsovel hosszasan figyelhettiik. Masnap Boros Emil
délelStt egészen kozelrdl latta, délutan Dr. Bankovics Attila, Mdrkus Ferenc és Waliczky Zoltdn is
megfigyelték ugyanazon a helyen. Oktdber 1-jén Sds Endre és Szigeti Baldzs még egyszer lattak.

A vandor partfutéval a hazdnkban eddig el6fordult madarfajok szama 350-re emelkedett.

Schmidt Andrds — Sos Endre
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KONYVISMERTETES

Chris Mead. 1983: Bird Migration
(Country Lifec Books, Feltham, 224 pp.)

A szerzo, aki palyadjat tandrként kezdte, 25 éve vezetd egyénisége az angol (BTO) és az Eurd-
pai (EURING) vonulas kutatdsnak. Az amator omitologusoknak szant, fényképekkel gazdagon illuszt-
rilt konyvben a hatalmas tercpi gyakorlattal és széleslatokori, magas szakmai kulturdaval rendelkezd
omitologus lebilincseld stilusdval igényes tandrként szol az érdeklédokhoz. A kotet a Holarcticum
madarain keresztill fajok sokasdgaval illusztrdlva a madarvonuldssal kapcsolatos ismereteinket veszi
sorra. Ismerteti a killonb6zG vonulasi stratégiakat és vonuldsi mintdzatokat (patterns of migration).
A nagyobb fajcsoportok jellemzése kozben tobb mint szdaz faj vonuldsi mintazatdnak térképét is
kozli. Foglalkozik a repiilés és vonulds encrgetikai, morfoldgiai, okoldgiai és evoliicids Osszefiiggé-
seivel, a vonulds kutatdsinak moddszereivel. Igen olvasmanyos és tényanyagban gazdag a vonulds fel-
ismerésének torténetérdl szolo fejezt. Sajnos angol szokds szerint a madarnevek mellS] a latin nevek
hidnyoznak, €s ezen a tudomdnyos névjegyzék sem sokat segit, mert a fajok rendszertani sorrendben
szerepelnek. :

Biiki Jozsef

J. R. Krebs and N. B. Davies: An Introduction to Behavioural Ecology. Blackwell Scientific
Publications, Oxford, 1987.

The evolution of behavioural ecology is impressive. The first edition of 'An Introduction to
Behavioural Ecology’ was released in 1981, and since then dozens of handbooks, conference papers
have been published, and the behavioural ecologists are heading for the launch of a new joumnal.

The introductory textbook consists of 15 chapters. Almost all chapters were completely rew-
ritten, and two new chapters were added. The first chapter gives a general glimpse of the various
aspects of behavioural ecology, while the next chapter is on two ways of the hypotheses testing. The
behavioural ecologists could successfully apply the experimental approach of the psychologists
(model — hypothesis — test) not only in the well-controlled laboratories, but in the field too. The
second important tool of the hypothesis testing is the comparative approach which was adopted from
the classical ethology. The subsequent chapter focus on the economic decision of individuals including
the optimality models and the cost-benefit analyses, while one chapter discuss the evolutionary arms
races e.g. mimicry, the advantage of warning coloration, and the possible ways of the host-parasite
evolution. However, the classical prey-predator model of the population biology was left out. The
competition for resources and territoriality is the subject of the new fifth chapter. The sixth chapter
discuss the various kinds of benefits and costs of the flocking behaviour, and the seventh one is on
both the theory and application of ESS. The sexual conflict, parental care and mating systems are
probably the ‘hottest spots’ of the behavioural ecology, these chapters were massively enlarged and
updated, compared with the first edition. The chapter on the alternative strategies is a good collection
of case studies on various kinds of fitness-improving evolutionary games. Three chapters have been
devoted to the genetical background of the social behaviour and to their conclusions on the social
behaviour of both vertebrates and insects. The last two chapters (evolution of signals and the conclu-
sibns) have remained relatively unchanged. However, as the authors warn us in the conclusion the gene
or individual selection might not be always the only plausible explanation for the evolutionary
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changes, one has to take account of other mechanisms, e.g. selection at higher levels or the non-adap-
tive evolutionary forces.

The text is clear and forceful, both the drawings and the photos support the understanding of
topics. The author index and the subject index facilitate the usage as a reference book. The book has
become thicker containing more figures than the first edition, so it gives a fine impression.

To summarize, the 'An Introduction to Behavioural Ecology’ is a well-written, comprehensive
textbook, and I would recommend it not only for students of behaviour, but for the experts of the
other fields as well, e.g. for zoologists and ecologists.

Dr. Székely Tamds

J. R. Krebs — N. B. Davies: Bevezetés a viselkedésokologidba
Mczogazdasagi Kiado, Budapest, 1988.

The book is the translation of J. R. Krebs and N. B. Davies: An Introduction to Behavioural
Ecology. Blackwell Scientific Publications, Oxford, 1981. The original version was not the first book
on behavioural ecology, but probably the most elucidating one. The covered topics are similar to the
above reviewed second edition, where the major alterations are also mentioned.

The Hungarian translation is slightly moved from the scientific textbook to a more popularized
version. This is indicated by the pocket-size, the type of characters and the style of cover. Unfortuna-
tely the latter one would be more suited to a community ecology textbook than to a behavioural
ecology one. The boxes, the introductory remark and the photos were omitted. The lack of subject
index will make it more difficult to use as reference book. The translation’s logic is not always so
clear as I found in the English version. A few mistranslation of phrases could be discovered e.g. terri-
tory was translated to revier, while the competition to konkurencia, but both words are accepted
with a Hungarian spelling (territérium, kompeticid). Certain species are also mistranslated, e.g. spotted
sandpiper (pettyes libegs cankd instead of pettyes billegetGcankd).

Ultimately the translation is a real valuable textbook inspite of the seven year time-lag, and
probably it will be widely acknowledged by the Hungarian speaking students of any biological fields.
I would recommend it not only for their bookshelf, but for their desktop as well. For both the ad-
vanced and enthusiastic students the 2nd edition (see above) and the volume edited by the same
authors can also be suggested (J. R. Krebs and N. B. Davies (eds): Behavioural Ecology: An Evolu-
tionary Approach, Blackwell Scientific Publications, Oxford, 1984.)

Dr. Székely Tamds
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Felelés kiado az Orszagos Kornyezet- és Természetvédelmi Hivatal
Madartani Intézetének igazgatdja



—Il)l.

&l
- - L I‘
I Il\i

e




A p
ﬂ‘:ﬁue,




AL






