Breedlng biology of the Red-necked Phalarope Phalaropus lobatus

1n Finland

Oravi HiLpEN & SEPPO VUOLANTO

Hivpén, O. & VuoranTo, S. [Zool. Dept. Univ. of Helsinki, 00100 Helsinki
10, Finland] 1972. — Breeding biology of the Red-necked Phalarope Phala-
ropus lobatus in Finland. Ornis Fenn, 49:57—85.

An isolated, colour-ringed coastal population was studied for seven years.
The first individuals arrived each year, some already paired, in late May
and commenced egg-laying about one week later; old birds arrived and
nested earlier than yearlings. Rapid growth of oocytes took only 3—4 days,
and the laying interval averaged 26.5 hours. Successive polyandry was re-
corded several times. Factors involved in the timing of breeding and in nest
site selection are discussed. Incubation usually took 17—18.5 days and was
shorter towards the end of the season. The development of young, move-
ments of broods and parental care are described. Males started to moult
during incubation. Females departed earlier than males, soon after hatching
of the first broods. The Finnish population migrates to the southeast, over
the continent of Europe.
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F1c. 1. The island group of Norrskir: 1 =
W.Norrskir, 2 = Fletagrund, 3 = E.Norrskir,
4 = Revgrund, 5 = Synnertsberg. The black
dots indicate pools. The geographical location
of the study area is shown on the inset.

land, the best known of the three species
is the Red-necked Phalarope. Additional
information has been published, espec-
ially by HouN (1968, 1971), but many
details of the biology of this species
remain incompletely known or even mis-
interpreted. The breeding biology and
behaviour of the Grey Phalarope has
been described by ManNicrE (1910),
BeENGTsoN (1968) and Houn (1971),
that of Wilson’s Phalarope by HonN
(1967) and Jouns (1969). HOHN
(1965, 1969) has reviewed the biology
of all Phalarope species.

This paper reports part of a popula-
tion study on the Red-necked Phalarope,
cartied out during seven summers on the
west coast of Finland at the southern
border of the species’ range. It concerns
only the breeding biology; behaviour
and population dynamics will be re-
ported later.

2. Study area and methods

2.1. Study area. The field observations were
carried out in the island group of Norrskir
(63°15'N, 20°38'E) in the outer archipelago
of the Quarken Straits, the narrowest portion
of the Gulf of Bothnia. The study area is very
isolated, surrounded by open sea on all sides;
the nearest islands are Ronnskir, 15 km south-
east, and Raippaluoto 25 km east. The Swedish
coast lies about 50 km northwest (Fig. 1).

Norrskdr is the southernmost permanent
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breeding locality of the Red-necked Phalarope
in Finland. It is separated from other per-
manent breeding grounds of the species (on
the coast near Oulu and in the Scandinavian
fjeld area) by distances of about 300 km.
However, breeding has occurred in the inter-
vening areas, the nearest on Ronnskir in
1959—60 (O. Hildén).

The island group of Norrskir consists of
two larger islands, Western and Eastern Norr-
skir, and six small islets (Fig. 1). Of these,
W. Norrskir is the only permanent breeding
place of Phalaropes, but nesting has been
recorded occasianolly on the nearby islet
Fletagrund, and in 1971 also on Synnertsberg
and probably Revgrund, and 1972 probably on
E. Norrskir.

W. Norrskdr has an area of 28 ha but is
only 8 m high. It consists partly of sand and
stones and partly of bedrock, but is mainly
covered by sparse vegetation (see VALOVIRTA
1937). Trees are completely absent, and even
low juniper bushes grow only in a small area
in the central part of the island. The low
height of the vegetation is due partly to
grazing by sheep, which were kept on the
island until recently. Somewhat more luxuriant
meadows are found along the shores, especially
in the western parts of the island. Small coves
and ponds frequented by Phalaropes are for-
med on low shores. They vary in size accord-
ing to the water level. The most important
feeding site is the largest pond in the interior
of the island, the Central Pond, which is no
longer connected to the sea. It is about 50 m
in diameter and has low, swampy shores. In
early summer it is deep and aquatic vegetation
scarce, but later the water level falls and about
balf the surface becomes covered by sedges.
In the rocky southwestern part of the island
is a lighthouse and pilot station together with

Fic. 2. Localities on W.Norrskir mentioned
in the text: 1 = Tern Cape, 2 = Lagoon, 3 =
lighthouse with surrounding dwellings, 4 =
Bay, 5 = Central Pond, 6 = South Cape, 7 =
North Cape, 8 = Fletagrund.
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the homes of their personnel. The locality
names used in the text are shown in Fig. 2.

In addition to Phalaropes, a number of other
bird species breed abundantly on W. Norrskir.
In the following list, the numbers of pairs of
the most numerous species breeding in 1966—
72 are presented. (For a more detailed review
of the birds of Norrskir, see HiLpEN & Vuo-
LANTO 1968.)

Anas platyrbynchos 1— 6
A. acuta 1— 4
A. clypeata 0— 4
Aythya marila 19— 29
A. fuligula . 1— 9
Melanitta fusca 4— 11
Somateria mollissima 12— 20
Mergus merganser 3— 6
M. serrator 20— 30
Charadrius hiaticula 13— 22
Arenaria interpres 30— 40
Tringa totanus 16— 23
Philomachus pugnax 0— 7
Larus canus 2— 5
Sterna paradisaea 95—110
Riparia riparia 4— 10
Delichon urbica 5— 15
Oenantbe oenanthe 3— 9
Motacilla alba 7— 14

Among these, the Arctic Tern Sterna para-
disaea and the Turnstone Arenaria interpres
are particularly important to the Phalaropes,
the former influencing their habitat selection
(p. 64), the latter taking eggs.

Fletagrund lies about 300 m east of W.
Norrskidr. It is a small islet of rock and gravel
with two fairly large ponds and several small
rock pools. Its most numerous breeding birds
are Sterna paradisaea (22—30 pairs), Soma-
teria mollissima (15—20), Cepphus grylle
(8—17), Larus canus (5—8), Melanitta fusca
(4—38) and Arenaria interpres (5—6). E.Norr-
skir is the largest island of the group, almost
2 km in diameter. Although Phalaropes usually
do not nest there, they favour the island es-
pecially before breeding, since its numerous
shallow ponds and lagoons are rich in inverte-
brate food.

2.2. Methods. In every year except 1968,
field work commenced in late May on arrival
of the Phalaropes and was continued until mid-
July when all young were hatched. The ob-
servation periods in the various years were as
follows:

1966
1967

23 May to 2 July 41 days in total
26 May to 15 July 50 ’

1968 18 June to 30 June 13 »
1969 27 May to 10 July 45 »
1970 25 May to 16 July 53 »
1971 25 May to 17 July 54 »

1972 31 May to 14 July 45 '

Of the authors, Vuolanto did most of the
field work and preliminary treatment of the
data for his licenciate thesis, whereas Hildén
planned and directed the work and prepared
the final manuscript for publication.

Observation of Phalaropes is vety easy due
to their tameness. A stationary observer can
watch birds without disturbing them at a
distance of only a few meters; egg laying, for
instance, has been observed at close range
without the use of a hide. On the other hand,
the activity of the birds, e.g. when repeatedly
flying from one place to another, often com-
plicates observation. The nests are easy to find
as soon as incubation has started, but during
egg-laying to search for them is time-consum-
ing and requires much experience. Within the
study area, all nests which were subsequently
successful were found in the years of study,
35 of them during egglaying and 36 during
incubation. Only 2—3 nests, destroyed at an
early stage, were missed.

For individual recognition, as many birds
as possible were marked with coloured rings
in addition to numbered aluminium rings. All
but two incubating males were captured at
their nests by a trap of the type described by,
among others, BoHLREN (1934) and RITTING-
HAUS (1956). In addition, traps supplied with
long arms and placed in shallow water at
favoured feeding sites of Phalaropes were used
successfully. Altogether 21 adult 4 & and 15
Q @ were colour-ringed in the course of the
study. Also, all but six young hatched, or 108
in total, were marked with coloured rings,
nestlings within each brood with the same
combination of colours.

2.3. Individual differences in appearance.
The sexes are easy to distinguish in the field.
The best identification features of the female
are the larger size and brighter colours, es-
pecially the distinct rusty-brown V-figure on
the slate-gray back. The back pattern of the
male is more diffuse and paler yellowish in
colour.

Small differences of plumage often make it
possible to recognize individuals even without
seeing their colour-rings. This is easier for
males, as pointed out by TiINBERGEN (1935)
and HOuN (1968). The most striking varia-
tions are found in the shape of the throat
patch, the extent and brightness of the red
at the sides of the neck, the colour of the
front of the neck, its thickness, the general
darkness of the plumage and the colouring
of the feathers of the rear part of the back,
which in some individuals are fringed with
white. Some males are almost as pale in
summer as in winter plumage. Individual
differences in females are similar but less
conspicuous. The colouring of the neck (i.e.
presence or absence of downward extensions
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TaBLe 1. Arrivals of Red-necked Phalaropes in different parts of Finland. Only localities where
the species is more or less annual as a passage migrant are included in the table.

Locality Earliest Average Latest  Years Collected by
Aspskir 60°15’'N 26°25°E 20 May 24 May 30 May 8 A. Vuorjoki, etc
Helsinki 60°10'N 25°00E 19 May 24 May 30 May 13 O. Hildén & L. Laine
Pori 61°30'N 21°35’E 19 May 25 May 2 June 16 A. Kaukola
Valassaaret 63°25'N 21°05'E 19 May 25 May 1 June 14 O. Hildén

Kokkola 63°50'N 23°05E 16 May 25 May 3 June 18 R.Casén & H. Hongell
Kajaani 64°15'N 27°45’E 19 May 22 May 29 May 7 P. Helo

Oulu 65°00'N 25°30°E 19 May 25 May 3 June 14 J. Siira

Kemi 65°45’'N 24°35E 17 May 25 May 29 May 8 P. Rauhala

Ry

of the white throat patch, the distribution and
patterning of red and grey, etc.) and of the
back feathers are the best features for indi-
vidual recognition. These marks were found
to be constant in individuals from year to year,
and thus are not related to the age of the
birds. Confirmation of this is provided by the
fact that one-year-old birds do not differ from
older ones in appearance, and they similarly
show a wide variation in colouring. According
to Kozrova (1961) one-year-old birds are
distinguishable from adults by having ochre-
coloured margins to their upper wing-coverts
in early summer, but we have not noticed this
difference at Norrskir.

2.4. Population at Norrskir. According to
local lighthouse keepers and pilots Red-necked
Phalaropes have "always” nested at Norrskir,
The population was found in 1959 by O.
Hildén who visited Norrskir during bird
census work in the archipelago. Both in 1959
and 1960 four males wete observed showing
alarm behaviour and some young were found.
The annual numbers of resident Phalaropes
at Norrskdr in recent summers have been as
follows:

Breeding Excess Total
pairs birds popula-

: tion

1966 3 13 7
1967 6 — 12
1968 5 399 13
1969 10 229 22
1970 19 1 3,1 9 40
1971 16 123 8,62 Q 50
1972 9 108 8,72 ¢ 35

The figures for 1971 and 1972 are not quite
exact due to the large population and large
numbers of non-breeding birds. The possibility
remains that some of the ”excess birds”, which
were observed only occasionally at W. Nort-
skdr, may have nested somewhere outside the
study area. )

3. Arrival and pair formation

3.1. Arrival at the breeding grounds.
The spring migration of the Red-necked
Phalarope is very rapid. The first indi-
viduals are seen at about the same time,
late May, throughout the whole of Fin-
land including Norrskir (Table 1). Long
series of arrival data are lacking from
Lapland, but the few observations avail-
able confirm the picture given above:
e.g. Enontekic 30 May 1909 (Suoma-
LAINEN 1912) and 24 May 1910
(MUNSTERHJELM 1911), Muonio 28
May 1905, 23 May 1913 and 31 May
1915 (MonNTELL 1917). The same
period of arrivals, from mid-May to
early June, is reported throughout the
species’ breeding range: e.g. from the
USSR (DEMENT’EV & GLADKOV 1969),
Norway (HArTORN 1971), Scotland
(BaxTER & RINTOUL 1953, BANNER-
MAN 1961), Iceland (T1IMMERMANN
1949), Greenland (SALOMONSEN 1950,
1967) and Alaska (BenT 1927, HOEN
1968).

The date of the first sighting at Norr-
skir during five springs varied by only
three days, between 26 and 29 May.
The bulk of the population arrives soon
thereafter at the turn of the month but
in each year except 1966 some birds did
not arrive until mid-June or even the
end of that month. A more detailed
analysis of the arrivals of Phalaropes at
Norrskir is given in Table 2.

Olc\l birds that had bred previously
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TaBLE 2. Arrivals of Red-necked Phalaropes
at Norrskir in 1966—72. Daily observations
include only new birds (not recorded before),
except in a few cases when the total number
is mentioned.

in the area generally arrived earlier than
one-year-old birds, as in most other bird
species so far studied. The following
tabulation shows the arrival periods of
28 colour-ringed birds of known age
(ad. = at least 2 years old, juv. =1
year old):

Before 3 June 3 to 13 June After 13 June
14 ad. 2 juv. 3 ad. 4 juv. 0 ad. 5 juv.

Of birds that had bred at least once
before in the area 82 % arrived before
3 June, whereas 82 % of one-year-old
birds arrived on or after this date. Thus
late arrivals are very likely to be young
birds, which are also seen frequently
outside the species’ breeding range
throughout the summer (e.g. Kozrova
1961, v. HAARTMAN et al. 1963—066,
DEMENT’EV & GLADKOV 1969).

During the first few days after arrival
Phalaropes stay most of the time in
flocks at some favoured sites. Such
places on W .Norrskir are the Central
Pond, the end of the Bay and the
Lagoon. However, they also spend much
time on E.Norrskir, especially during
spells of cold weather when very few
are seen on W.Norrskir. This must be
due to better feeding conditions on
E.Norrskdr, where several ponds with
brownish, rapidly warming water sup-
port many food animals at this time of
the year.

There is no clear difference in the
dates of arrival of the two sexes at
Norrskir. However, TINBERGEN (1935)
concluded on the basis of previous litera-
ture that females appear at breeding
grounds before males. The same is main-
tained by BAXTER & RinToUL (1953),
BANNERMAN (1961) and DEMENTEV

1966: 29 May 29 @ +38 & including 2 pairs
2 June 19+ 13 a pair
1967: 27 May 42 2 +34 & including 1 pair
28 May 124+ 1& a pair
15 June 12+ 138 a pair
after 15 June 18
1969: 27 May 5 birds observed by
R. Hudd
28 May 69 2428 & including those
above
29 May 1?2+ 13 a pair
31 May 13
3 June 192+ 13 a pair
1—3 June 42 2+ 18
5 June 192
5—7 June 288
11 June 18
about 25 June 18
1970: 27 May 1 bird
28 May 29 2 +24 & includingone pair
1 June 1924283
2 June 1924 13 a pair
3 June 2488
4 June 22 2 +248 & includingone pair
5 June 19
7—12 June 5@ 2+428 3
12 June 2838
12—15 June 23 8
after 15 June 283
18 June 19 a non-breeding

yeatling

1971: 26 May 39 2 +24 & including 2 pairs
27 May 329 +448 8
28 May 16 in total

including some
passage migrants

29 May c. 30 in total including some
passage migrants

30 May c.35intotal including some
passage migrants

2 June 1924 18
3 June 192+ 18
10 June 148
16 June 1924 14 a pair
29 June 124 13 a pair
5 July © 13 a yearling with

an injured leg

at E Norrskir,
Jalonen & Lehti-
nen)

(25 May about 40 birds at E.Norrskiir,
Jalonen & Lehti-

1972:(20 May 2 birds

nen)
31 May 22 @ +28 8 2 pairs (first day
of observation)
1 June 11 birds identified
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& GrApkov (1969). Similarly, females
began to arrive about one week before
males in the study area of HOuN (1968)
in Alaska. All Grey Phalaropes seen
close enough to be sexed by Hoéun
(1971) on their first day of arrival in
Canada were females. HOuN (1967)
and JouNs (1969) also report that in
Wilson’s Phalarope females arrive some-
what earlier than males.

The discrepancy between our obset-
vations and those mentioned above may
have arisen because Phalaropes often
congregate in favourable feeding areas
after arrival but before dispersing to
their breeding grounds. In Iceland
(TIMMERMANN 1949) and Greenland
(SALOMONSEN 1950), for instance, Red-
necked Phalaropes stay in large flocks
in coastal bays and delta areas until their
nesting ponds inland are free of ice. The
same behaviour has been noted in the
Karigasniemi area, Finnish Lapland,
where dozens of Phalaropes congregate
each spring at the eastern, early melting
end of Lake Passjirvi before they
disperse to the surrounding marshes (O.
Hildén, unpubl.). In these cases the
sexes naturally appear at actual nesting
sites simultaneously, although the fe-
males may be slightly eatlier in arrival
in the general area. This may also apply
in our study area where E.Norrskir is
the most frequented place during the
first few days. Hence it is quite possible
that some difference between the arrival
dates of the sexes would have been
recorded if daily observations had been
made on E.Norrskir.

3.2. Pair formation. Almost half the
birds were already paired when first
observed on W .Notrskir. The same was
reported by TIMMERMANN (1949) from
Iceland. Hence some pair formation
must occur either during migration or
in the areas where the birds gather
prior to nesting. The first alternative
seems improbable, considering the strong
site tenacity of both sexes, according to
our obsetvations (to be reported in
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another paper). If pairing commonly
took place on passage, reduced tenacity
to a former breeding ground would be
shown by at least one of the sexes (cf.
So1kkELI 1967); but this was not so in
the Norrskir population. Consenquently,
birds which atrive paired on W .Norrskir
must have paired somewhere nearby,
probably on E.Norrskir. Pairing before
arrival at the nesting sites is typical of
many arctic bird species which are
adapted to the short breeding season
available, and gives birds the oppor-
tunity to start nesting immediately after
occupying their breeding grounds (e.g.
Barry 1970).

Those individuals which are not
paired on arrival at Norrskir usually
form pair bonds within one or two days.
Some exceptions to this rule have been
recorded, however. The longest period
between arrival and pairing was 10 days
(although potential partners were avail-
able all the time).

4. Nest site selection

4.1. Location of nests. The nest sites
in different years are shown in Fig. 3.
Four areas were much more favoured
than others: (1) the surroundings of
the Central Pond, (2) Tern Cape, (3)
the shore meadows of the Bay, and (4)
the surroundings of the small pond on
the eastern shore. Qutside these main
areas some nests were found at the
South Cape, on Fletagrund and (in 1971
only) on Synnertsberg.

The distribution of nests varied con-
siderably from year to year. In 1967, for
instance, four out of six nests were con-
centrated near the Central Pond, whereas
in 1966, 1968 and 1969 the nests were
very scattered with only one at the
Central Pond. In 1970 and 1971, the
first nests were situated at Tern Cape
and later ones near the Central Pond.
The fourth site was colonized in 1971
and 1972. Annual differences in the
distribution of nests were clearly con-
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Fic. 3. Location of Phalarope nests at Norrskir in 1966—72.

nected with differences in the feeding
areas favoured before and during egg-
laying. In 1966 and 1967, Phalaropes
frequented the Central Pond much more
than in 1969—72, when the Lagoon
and Bay were their most favoured
feeding sites. This was due to annual
differences in the occurrence of food
animals, caused by variable weather
conditions, variations of water level and
temperature differences between sea and
fresh water in the Central Pond.

From food samples and field observa- -

tions we conclude that Phalaropes feed
predominantly on the larvae as well
as hatching and swarming adults of
Chironomidae in the Bay and Lagoon,
whereas the principal food items in
freshwater ponds consist of Trichopteran
larvae, water fleas, tadpoles, water spi-
ders and collembolans. The availability

of these food animals obviously regulates
the choice of feeding areas and thus
influences nest site selection.

Nests are sometimes very close to
each other. The shortest distances be-
tween nests at Norrskir were 2, 3 and 5
metres. This probably explains the
clutches of 5, 7, 8, and even 12 eggs
mentioned in literature (BENT 1927,
CoNGREVE & FrEME 1930, TiMMER-
MANN 1949): they are shared nests of
two or three pairs, not proof of simul-
taneous polygyny as etroneously be-
lieved.

In most arctic areas Red-necked Phala-
ropes usually inhabit marshes with small
ponds. They nest in wet places on moss
or among sedges close to the water line,
often on hummocks surrounded by water
(e.g. BENT 1927, SALOMONSEN 1950,
Kozrova 1961, HouN 1965, v. HAART-
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MAN et al. 1963—66, DEMENT'EV
& Grapkov 1969, HArTORN 1971). At
Norrskir, the nest sites were markedly
different. Most nests lay at a consider-
able distance from water, as shown in
the tabulation below:

Metres from
the water line 0—1 1—5 5—20 20—50 >50

14 21 26 9

Number of nests 4

Another difference is that nests on
dry soil (sand, gravel, dry meadow)
outnumbered those in moist sites: 55 v.
15, respectively (four nests could not be
classified ). Nests were always located in
patches of low or sparse vegetational
cover from which the incubating birds
could watch the surroundings. Usually
the nest lies almost exposed; in the

course of incubation, however, it may
become concealed by growing vegeta-
tion. The predominant plants around
nests were as follows: '
Grasses (Festuca ovina, F. rubra,

Deschampsia flexuosa, Puccinellia

sp.): : 31 cases
Eleocharis uniglumis 21,

Sedges (Carex nigra, C. glareosa) 10 ,,
Others (Trifolium repens, Potentilla
anserina, Empetrum sp.) 6 ,,

The preference for drier nest sites at
Norrskdr may result from the very
restricted areas of suitable wet meadows
available on W .Norrskidr, namely on the
west shore and, later, around the Central
Pond (when the water level falls).
However, it may also be an adaptation
to variations in sea level. During heavy
rainfall the water level in freshwater
ponds rises sufficiently to threaten nests
located near the shoreline only occasion-
ally, but on an island nesting close to
the sea shore could be hazardous. A

parallel case is offered by the Arctic-

Tern: in Lapland it nests inland on
small hummocks surrounded by water,
but on the sea coast farther away from
the shore, usually beyond the reach of
high water.,
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4.2. Nesting in tern colonies. All nest
sites of Phalaropes on Norrskir (except
those in the interior of the island) were
located in or near colonies of Arctic
Terns. This alone does not prove any
real social attraction to terns; there are
eight colonies of Arctic Terns along the
shores of the island, many of them with-
out nesting Phalaropes. Thus the Tern-
Phalarope association could exist simply
because terns nest in every place suitable
for Phalaropes! Some facts, however,
indicate that the presence of terns is an
important factor influencing nest site
selection by the species.

First, Phalaropes nesting in tern
colonies react to calls of the terns by
leaving the nest as soon as they hear
the first alarm. In this respect they react
in the same way as those species showing
a strong association with larids (cf.
BERGMAN 1964). Second, in Finnish
Lapland, Phalaropes are clearly attracted
socially to terns: although they com-
monly nest near ponds without terns,
the highest nesting densities are always
found near those ponds inhabited by a
pair of Arctic Terns (O. Hildén, un-
published records from the Karigasniemi
area). In the study area of RANER
(1972) in Swedish Lapland, these two
species invariably occutrred together at
the same ponds. Similarly, Grey Phala-
ropes studied by LgvenskioLp (1964)
and BENGTSON (1968) bred in or near
colonies of Arctic Terns, and Wilson’s
Phalaropes studied by Houn (1967)
nested in colonies of Black Terns Chli-
donias niger. Third, most other waders
and ducks of the outer archipelago are
known for their tendencies to nest in
larid colonies. (The Turnstone and the
Tufted Duck Aythya fuligula are the
best known examples.) This habit orig-
inally evolved from the effective protec-
tion against enemies that larids provide
(e.g. BERGMAN 1957, Kosk1MIES 1957,
HiipEn 1964 and 1965 b). The same
association seems to have evolved also
in the Red-necked Phalarope.
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On the other hand, many authors do
not mention that Red-necked Phalaropes
prefer to nest in the company of terns.
Possibly this tendency has not yet
evolved everywhere within the species’
range; it is also less marked than in
many other species, as indicated by
regular nesting outside tern colonies.

5. Egg-laying

5.1. Laying period. Fig. 4 summarizes
the dates of laying of first eggs in those
nests where this could be determined
with an accuracy of one or two days.
About half the nests were found during
the egg-laying period; in other cases the
onset of laying was estimated from the
date of hatching by allowing for the
length of the egg-laying and incubation
periods.

Egg-laying commenced each year be-
tween 31 May and 6 June, i.e. within
a single week. This precise onset of the
breeding season is typical for arctic and
subarctic birds and is an adaptation to
the short summer. On the other hand,
another common adaptation of most
northern species, namely a short laying
period for the whole population, is not
evident in the nesting of Phalaropes at
Norrskir. Only in 1966 and 1968, when
the observations referred to 3 and 4
clutches respectively, were these started
within as little as 8—9 days. In other
years the laying period was strikingly
prolonged, lasting until late June, with-
out any clear peak. This is due partly to
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F1c. 4. Periods of egglaying in the Red-
necked Phalarope at Norrskdr in 1966—72.
Each square represents the date of the first
egg in those nests where it could be determined
with an accuracy of 1—2 days. Crossed squares
tefer to replacement or second clutches.

laying of replacement and second clutches
(see p. 69), partly to the late arrival of
some birds.The seven years’ data include
layings during a one month period, from
31 May to 30 June.

About the same laying period, from
early June to early July, has been re-
ported everywhere within the species’
range; the earliest known clutches were

TasLE 3. The date of egg-laying in relation to age in Red-necked Phalaropes.

First-breeders !

Older breeders?  Birds of unknown age’

Material 8848 299
Laying period 10 to 21 June
Mean date of laying 14 June

3688 139¢% 2088 12929
31 May to 21 June 31 May to 30 June
7 June 13 June

! Ringed as young and controlled while breeding the following year (one female two years later).
? Ringed birds controlled after having bred at least once in eatlier yeats.

* Birds ringed for the first time at the nest.
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TaBLe 4. The influence of the age of both mates on the date of egg-laying in Red-necked

Phalarope pairs (cf. the text).

Both mates old

Old and young Both mates young

Material (pairs) 10
Laying period 31 May to 11 June
Mean date of laying 5 June

11 3
6 to 21 June 3 to 21 June
11 June 12 June

laid in late May, the latest in mid-
July (BenT 1927, NicrorsoN 1930,
WITHERBY et al. 1948, TIMMERMAN
1949, SaLoMONSEN 1950, 1967, Ban-
NERMAN 1961, Kozrova 1961, HOHN
1965, HarTORN 1971).

As expected from their earlier arrival,
adult birds (at least 2 years old) lay
about one week earlier, on average, than
young birds breeding for the first time
(Table 3). The difference is highly
significant (t = 4.248, P < 0.001). The
long laying period of birds of unknown
age implies the presence of both adults
and young in this category, but the late
mean date of laying suggests a high
proportion of first-breeders. Actually, the
presence of older breeders among those
of unknown age is probably confined to
the start of the study when the whole
population was of unknown age; the
new, unringed birds of later years have
been almost exclusively young. This idea
is supported by the fact that all birds
banded in the first year of ringing were
relatively early breeders: the three males
ringed in 1966 incubated nests in which
the first eggs were laid on 3, 6 and 11
June respectively, and the two females
ringed in 1967 (when the ringing of
females started) commenced laying on
31 May and 1 June respectively. When

_these five birds are excluded, the mean
date of laying for the remaining 27 birds
of unknown age is 14 June, exactly the
same as for definite first-breeders.

A delay in the onset of egg-laying by
first-breeders is common in birds in
general (e.g. Lack 1966, 1968, Soik-
KELI 1967, GrosskoPF 1970, NoRTON
1972). Besides later arrival, this may

result from young birds, who have less
experience, taking somewhat longer to .
build up their food reserves, to occupy
territories and to form pair bonds.

In Table 4 the influence of the age
of both mates on the nesting date of the
pair has been tested. As practically all
birds of unknown age are probably one-
year-olds (the five birds of 1966—67
excluded), they have been combined
with individuals, known from ringing to
be young.

In pairs consisting of a first-breeding
and an older bird, the date of egg-laying
is determined mainly by the younger
mate, The difference in nesting date
between pairs of two old birds and pairs
of one old and one young bird is highly
significant (t = 3.517, P < 0.005). This
is in contrast to the Redshank Tringa
totanus, in which the date of breeding is
determined by the older mate of a pair:
pairs in which one mate is young and
the other old are about as early as pairs
in which both mates are old breeders
(Grosskorr 1970). It seems possible
that different factors are responsible for
the later nesting of young birds in both
species. After arrival Redshanks spend
some weeks at the breeding grounds
before they begin to nest. Consequently,
the earlier nesting of old birds is prob-
ably not attributable to their eatlier
arrival but to their better knowledge of
the breeding grounds, their attachment
to the former territory and their better
experience in general (GROSSKOPF
1970). If a young and inexperienced
Redshank pairs with an older bird, it
shares all the advantages gained by the
experience of its mate and may thus
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reach readiness for breeding synchro-
nously with the older bird. In the Red-
necked Phalarope, however, birds com-
mence breeding almost immediately after
arrival, and thus young birds are late in
nesting mainly because they arrive late.
Hence for a young bird to mate with an
older bird cannot accelerate its nesting
activities appreciably.

The following tabulation lists the
laying dates of individually marked
females breeding in at least two conse-
cutive years within the area.

Q@ No. Year First egg laid
1 1967 1 June
1968 31 May
1969 4 June
3 1969 15 June
1970 18 June (2nd clutch)
1971 3 June
1972 11 June
5 1969 21 June
1970 4 and 21 June (2nd clutch)
1971 3 and 25 June (2nd clutch)
1972 8 June
7 1970 21 June
‘ 1971 9 and 21 June (2nd clutch)
1972 8 and 21 June (2nd clutch)
9 1970 3 June
1971 3 June

Females 3 and 7 and probably also 1
were already “old” breeders in the first
year of breeding included in the table;
females 5 and 9 were of unknown age.

The onset of egg-laying was similar from
year to year in females 1 and 9, likewise
in females 5 and 7 if the first year is
excluded. (It is possible that the first
year’s delayed laying date refers to a
second clutch or ( 2 5) to breeding for
the first time.) The laying dates of
female 3 show greater annual variation.
Though small, the material suggests that
the onset of egg-laying of an individual
varies less in different years than that of
the population in general. If so, the laying
date must be partially determined on a
genetic basis or by a circannual rhythm
initiated on the date the bird was
hatched.

5.2. Interrelations between the dates of
arrival and egg-laying. After arrival, birds
wait for some time before laying, partly
to restore their condition after the long
migratory journey, partly because time
is needed for occupation of a territory,
pair formation, courtship, nest-building
and other activities preceding egg-laying.
In the population of Dunlin Calidris
alpina, studied by So1kkELI (1967) on
the Finnish coast between 1962 and
1966, birds arrived between 8 and 14
April and egg-laying started between 24
April and 4 May, ie. 14 to 24 days
later. The period between arrival and
onset of egg-laying tends to be shorter
the later the species arrives, as shown in
Table 5 for some Finnish waders.

In the Red-necked Phalarope the

TABLE 5. Period between arrival and onset of egg-laying in some Finnish waders (data from

v. HAARTMAN et al. 1963—66).

Species

Mean annual arrival
date of first individuals

Time between arrival
and egg-laying

Vanellus vanellus Helsinki
Numenius arquata Helsinki
Tringa ochropus Helsinki
Charadrius biaticula Pori
Charadrius dubius Helsinki
Tringa bypoleucos Helsinki
Tringa glareola Hime
Cadlidris temminckii Kokkola
Tringa erythropus Muonio

23 March About four weeks
8 April About three weeks
11 April About three weeks
12 April About three weeks
20 April About two weeks
27 April About two weeks
30 April About two weeks
15 May About two weeks
16 May About one week
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F1c. 5. Time intervals between arrival and
laying of the first egg of individually marked
female Red-necked Phalaropes at Norrskir.
Crossed squares refer to 1967 (warm weather
at the time of arrival), and squares with a dot
inside to 1969 (cold weather at the time of
arrival); cf. the temperatute curves in Fig. 6.

period between arrival and onset of egg-
laying is shorter than in any other
Finnish wader species so far studied in
detail. In the five years at Norrskir, the
time from the first sighting to the laying
of the first egg amounted to only 4 to 9
(average 6.6) days. Although the species
is later in arrival than any other breeding
bird on Norrskir, its young are among
the first to hatch (excluding some early
nesting duck species). Other northern
wader species arriving late seem also to
commence egg-laying as rapidly after
arrival as the Red-necked Phalarope,
although the data are still scanty. Besides
the Spotted Redshank Tringa erythropus,
mentioned in Table 5, such species in-
clude the Dotterel Eudromias morinellus
(in 1969 the first two birds atrrived at
Virriotunturi, eastern Lapland, on 30
May, and the first egg was laid on 6
June, PurLLIAINEN 1971) and the
Broad-billed Sandpiper Limicola falci-
nellus (time difference between arrival
and onset of egg-laying at Karigasniemi
about one week; O. Hildén unpubl.).

It was stated eatlier (p. 62) that pair
formation takes place almost immediately
after arrival, but the very rapid onset
of egg-laying also presupposes that de-
velopment of eggs in the ovaries must
start at the same time. This is only
possible in favourable weather conditions
when food is plentiful, and cold weather
delays the egg formation (cf. p. 72).
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Fig. 5 summarizes our data on the time
difference between arrival and laying of
the first egg of individually marked
females. In favourable conditions females
needed only 3 to 4 days to form the first
egg, but sometimes more than 10 days
elapsed before they were ready for egg-
laying (in these cases even pair forma-
tion was delayed, p. 62). Besides varia-
tion in weather conditions, this may
result from individual physiological dif-
ferences, perhaps because some females
were in poor condition at the time of
arrival.

In Wilson’s Phalarope, males arrive
with fully active testes, whereas females
are not in laying condition (HOHN
1967). This difference from the Red-
necked Phalarope may be connected with
the earlier arrival of Wilson’s Phalarope,
in early to mid-May, and its more
southern distribution.

5.3. Laying interval. The interval be-
tween the laying of successive eggs in 11
precise measurements was 24—30 (aver-
age 26.5) hours. In 5 more cases it was
23—28.5, 23—29, 23.5—26.5, 25.5—
27.5, 26—30, and twice it was at most
23.5 and 24 hours. Some additional, less
exact observations yield estimates of
less than 30 hours, except in one case
of at least 38 hours.

On one occasion, when we flushed a female
from its nest as it was laying the third egg
(24 hours after the second egg), the bird did
not return until the next day, which resulted
in an abnormally prolonged laying interval
of 49 houts. The full clutch consisted of four
eggs, which shows that the bird did not lay
its third egg elsewhere.

Thus egg-laying in the Red-necked
Phalarope takes place daily, at intervals
averaging little more than 24 hours. This
period is shorter than in other small
waders so far studied, except the
Common Snipe Capella gallinago. This
may be due in part to the small
size of Phalarope eggs in relation
to the weight of the female. The
mean weight of a female Red-necked
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TaBLE 6. Influence of the date of nest failure on remating and replacement nesting in the

Red-necked Phalarope at Norrskir.

Male No./ Date of nest  Days from the onset Remating of First egg of the
Year failure of incubation the male replacement clutch

3 —/1966 17 June 11 17 June —

& 3/1966 24 June 10 24 June —

& 8/1967 15 July 15 ? ?!

8 8/1968 23 June 14 23 June —

312/1969 7 July 17 — —

313/1969 9 July 14 — —

8 14/1969 10 July 9 — —

319/1970 18 June 2 18 June 21 June

319/1970 10 July 19 — —

326/1970 8 Tuly 17 — —

327/1970 8 Tuly 17 — —

310/1971 26 June 15 27 June —_

816/1971 10 June 3 — —?

325/1971 21 June 11 21 June 25 June

328/1971 21 June 6 21 June 24 June

336/1971 25 June 4 25 June —_

3 —/1971 6 July 3 ? ?3

811/1972 18 June 8 18 June 21—22 June*

! The observations were concluded on 15 July.
2 The male disappeared the day after nest failure.

* The male was not colour-ringed and thus could not be identified.
* The replacement clutch was found on 25 June, when the bird was already incubating four eggs.

Phalarope is 38 g (24 weighings at Nort-
skir), and the fresh weight of each egg
averages 6.3 g (SCHONWETTER 1960—
66); thus a complete clutch of 4 eggs
represents only 66 % of the female’s
weight. In the Common Snipe, too, the
corresponding ratio is low, 68 %, but
in species with a longer laying interval
it is much higher: e.g. in Temminck’s
Stint Calidris temminckii 82 % and
Dunlin 90 % (the mean laying intervals
are 31 hours and 36 hours respectively,
O. Hildén unpubl.,, SorkkeL1 1967).
There are exceptions, however, from this
correlation between the relative clutch
weight and the laying interval. The
Turnstone, for instance, has eggs as
relatively light as those of the Red-
necked Phalarope and Common Snipe
(the ratio is 65 %, using a mean weight
of 111 g for 32 females weighed at
Norrskir, S. Vuolanto unpubl.); yet the
laying intetval of the species amounts
to about 40 hours (BERGMAN 1946, S.

Vuolanto unpubl.). Hence other factors,
such as differences in the availability of
food for the female during egg-laying
and the size of the bird (larger species
tend to have longer laying intervals),
must be involved in the varying interval
between egg-laying in different species.

TINBERGEN (1935) recorded a time
of 58 hours between the laying of the
first and third eggs. HOuN (1967, 1968)
reports that the interval at which eggs
are laid is either 24 or 48 hours both in
Wilson’s and Red-necked Phalaropes, but
as he checked the nests only once a day
this conclusion is not justified. In all
four nests followed by RaANER (1972)
the eggs were laid daily and the clutches
thus completed in four days.

5.4. Replacement and second clutches,
polygamy. A female Phalarope may lay
two clutches in the same season if a mate
is available after the laying of the first
clutch. This situation occurs if (1) a
nest is destroyed and the male (not
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necessarily the original) again reaches a
peak of sexual activity, or (2) there are
excess males in the population. The
former cases are replacement clutches,
the latter true second clutches associated
with successive polyandry.

Replacement nests. In the course of
our study, 18 Phalarope nests were
destroyed during incubation. In only
four cases did nest failure result in the
laying of a replacement clutch. In anoth-
er five cases, when nests were lost in
June, males remated and copulated
repeatedly, but no replacement clutches
were laid. That pair formation and copu-
lation do not always result in laying of a
substitute clutch may be associated with
lowered hormonal activity of females.
When the nests were lost in July (8
cases), after the termination of the
normal laying season, males did not mate
again although females were still present.
Presumably by that date the hormonal
activity of males had also declined and
so inhibited pair formation. The intervals
between nest failure and the onset of
laying of a replacement clutch were 3
days (twice), 4 days and 3—4 days
(Table 6).

Of the four cases of renesting, the
male once mated with the same female
as earlier in the season and twice with a
new one; in the fourth case the female
was not colour-ringed and thus could
not be individually identified. Females
of replacement clutches may, of course,
be birds which had not laid eggs pre-
viously that season (late arriving or
excess individuals). Our data include one
such case, and TINBERGEN (1935) ob-
served one instance in Greenland. As
regards reproductive output of the spe-
cies, it is important to note that females
may replace not only their own but any
destroyed clutches. In this way a male
which lost its clutch may father a new
one, even though its former mate has
disappeared or lost its sexual potency.

Previous records of replacement nest-
ing by Red-necked Phalaropes are scarce.
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Late nests have often been assumed to
be repeat clutches of pairs which lost
their first nests (e.g. GLADSTONE 1907,
v. HAARTMAN et al. 1963—66, RANER
1972), but only TINBERGEN (1935)
observed that the substitute clutch could
be laid by a new female. In Wilson’s
Phalarope replacement clutches are pos-
sible, to judge from one female shot as
late as 18 June with an enlarged ovary
and oviduct (HOHN 1967).

Second clutches. In 1966 and 1970,
there was an excess male in the popula-
tion at Norrskir. In both cases this male
mated with the first female freed from
its original mate (after laying its first
clutch). Consequently, these females
produced two successive clutches, which
were incubated by different males. In
1971, there were about six excess males
in the population. Three of them suc-
ceeded in mating with females which had
laid one clutch already, and which there-
fore produced a second clutch later. The
time difference between the two clutches,
calculated from the date of the last egg
of the first clutch to the first egg of the
second clutch, was in two cases exactly 9
and 22 days and in three other cases
about 5, 6 and 19 days. In 1972, no
second clutches were laid in spite of the
presence of about 3 excess males (in
this year non-breeding occurred com-
monly).

STRESEMANN (1927—34, p. 331)
already referred to the possible polyandry
of the Red-necked Phalarope: ’Bei
Phalaropus machen die Weibchen oft 2
oder mehr Gelege in geringer Entfernung
voneinander und iiberlassen deren Be-
briitung je einem Minnchen.” The con-
clusion was, however, based on some
rather vague observations of Wilson’s
Phalarope (in BeNT 1927), which did
not in fact prove polygamy even in this
species. TINBERGEN (1935) considered
polyandry in the Red-necked Phalarope
possible, but not very probable. NETHER-
SOLE-THOMPSON (1951) mentioned one
case of supposed biandry: two sets of
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eggs, identical in type, within ten yards
of one another and a trio of a female
and two males on a nearby pool. HOuN
(1967, 1970) accepts no definite evi-
dence for polyandry in this species.
RANER (1972) was the first to prove
polyandty in the Red-necked Phalarope:
- in a small colony (4 2 9,6 & &) of
colour-ringed birds in Northern Sweden,
two females produced second clutches
with the aid of the excess males. In
both cases the second clutch was started
6 days after completion of the first
clutch. In Wilson’s Phalarope, HOuN
(1967) and Jouns (1969) could find no
evidence of polyandry, contrary to some
earlier statements, probably based on
inadequate or misinterpreted observa-
tions. In the Grey Phalarope, no obser-
vations indicating polyandry are known
(HOnN 1967).

Our obsetvations show that successive
polyandry is a normal phenomenon in
the Red-necked Phalarope, provided that
there are excess males in the population.
It is, of course, of biological value as
all males in the population may father a
clutch by this means. As stated earlier,
remating with a new male and eventual
laying of a second clutch may also be
caused by the failure of the first nest;
in principle, this could also be considered
as successive polyandry. Simultaneous
polyandry is, from our observations,
impossible in the Red-necked Phalarope,
because an excess male accompanying a
pair badly disturbs normal courtship
behaviour and is frequently chased away
by either the male or the female.

In the Dotterel, which also shows sex
reversal in breeding activities, similar
cases of successive polyandry have been
reported (NETHERSOLE-THOMPSON 1951,
FrANKE 1953, PULLIAINEN 1971). It
is likely to occur also in the Spotted
Redshank, the third northern wader in
which the male almost exclusively incu-
bates and takes care of the young, to
judge from one observation in Swedish
Lapland (RANER 1972). The polygamy

of Temminck’s Stint is of a somewhat
more advanced form, each female mating
successively with two males and laying
two clutches within a period of ten
days, but then incubating the second
clutch herself (HiLpEN 1965a, 1970).
Recently, observations indicating the
occurrence of similar behaviour in the
Sanderling Crocethia alba have been
made in North America (PARMELEE
1970).

In most other wader species both
sexes share incubation and females may
even help in tending young; normally
this prevents the occurrence of succes-
sive polyandry for the breeding season
is too short to permit laying a second
clutch after leaving the young of the
first. However, occasional cases have
been reported, e.g. in the Dunlin (So1k-
KELI 1967). In the Ringed Plover
Charadrius biaticula, some pairs may
raise two successful broods in one sea-
son (LAVEN 1940, Bus 1962), at least
in non-Arctic breeding areas. In a few
wader species with prolonged breeding
seasons, e.g. the Woodcock Scolopax
rusticola and Common Snipe, laying of
two clutches is common even though the
female attends the young of both broods.
Whether the laying of two clutches in
these species may be associated with
polyandry is not known.

There are in literature several obset-
vations of supposed polygyny in the Red-
necked Phalarope (reviewed by HOHN
1965). This is, however, possible only
in the case of replacement nesting, when
the male of a destroyed nest mates with
a new female (see p. 70). Simultaneous
polygyny is as impossible as simulta-
neous polyandry, due to intolerance be-
tween birds (see p. 70). Theoretically,
successive polygyny not caused by nest
failure would be possible, as the male
maintains its courtship behaviour for a
few days after the onset of incubation
and often tries to copulate with several
females successively. However, this be-
haviour never results in pair formation
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F16. 6. Daily mean temperatures at Norrskir
between 25 May and 6 June, 1966—72, and
the onset of egg-laying in the Red-necked Pha-
larope (each clutch marked with a star). The
critical mean temperatures of 8°C are indicated
by solid lines.

and laying of a new clutch. Moreover,
polygyny in a species like the Red-necked
Phalarope would be biologically dis-
advantageous, as only males incubate
and thus are unable to care for more
than one clutch. The continued sexual
behaviour of males at the beginning of
incubation, mentioned above, obviously
explains the observations which have
been misinterpreted as proof of poly-
gyny (e.g. CONGREVE & FrREME 1930).
In several wader species casual polygyny
has been definitely proved, usually in the
form of one male simultaneously mated
to two females, which may both lay
eggs in a single nest (see the review by
NETHERSOLE-THOMPSON 1951).

5.5. Timing of the breeding season.
In most birds, annual variations in the
onset of egg-laying are mainly correlated
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with differences in spring temperatures;
an increase in temperature during the
critical period when birds are physio-
logically ready for breeding is followed
by egg-laying some days later. Among
waders, for instance, this has been
demonstrated in the Kentish Plover
Charadrius alexandrinus (RITTINGHAUS
1956), . Redshank (Grosskorr 1958)
and Dunlin |(SorkkeELT 1967).\

In the Red-necked Phalarope, too, the
small annual differences in the onset of
egg-laying are correlated with differences
in temperatures in late May and early
June. Fig. 6 presents the daily mean
temperatures at Norrskir for the period
25 May—6 June and the dates of first
eggs. In both springs of early nesting,
1967 and 1968, there was a distinct
rise in mean temperature in the last days
of May, whereas in the other springs the
temperature rise took place more slowly
and some days later. The critical daily
mean temperature seems to be about
8°C: as soon as this level is reached,

| SN\

°
T

Daily mean temperature
N
T
®

-]
T

Il 1 L. 'l 1 J

6 5 4 3 2 1
Days before egg-laying

Fi6. 7. Daily mean temperatures at Norrskir
for six days preceding the onset of egg-laying
of each Red-necked Phalarope clutch commen-
ced between 31 May and 6 June 1966—72
(n =18). The critical mean temperature of
8°C is indicated by a solid line.
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egg-laying starts 3—4 days later. This is
also illustrated by Fig. 7, which shows
the mean temperatures of days preceding
the laying of the first egg; a marked rise
occurs 3—4 days before the onset of
egg-laying. The same period, 3—4 days,
was recorded between nest failure and
the onset of replacement laying (p. 70).

This period of only 3—4 days needed for
rapid growth of oocytes in Red-necked Pha-
laropes may appear short when compared
with small passerines, for instance, which
need 4—5 days to form eggs. However, in
other small waders studied, the period of
egg-formation seems almost as short as in the
Red-necked Phalarope. Laying of a replacement
clutch begins in the Dunlin within 3 (HeLpr
1966) or 4 days (Soikkeri 1967), Kentish
Plover 4—7 (RrrriNeHAUS 1956), Ringed
Plover 5—6 (LaveN 1940) and Redshank
about 6 days (GrosskopF 1958) after nest
failure,

The rise in temperature may influence
Phalaropes directly, by increasing their
hormonal activity, or indirectly by
affecting the availability of food. In our
opinion, it acts in both ways. A sudden
rise in temperature is followed imme-
diately by a conspicuous increase in
courtship activities. For example, in
1970 the weather was very cold and
windy during the first few days after
the arrival of the Phalaropes; only a
few birds visited W.Norrskdr occa-
sionally and no courtship was observed.
But on the vety first warm and calm
day, 30 May, when the maximum tem-
perature reached 10.4°C, nine Phalaropes
congregated on the Central Pond where
they courted, copulated repeatedly and
chased each other excitedly.

A rise in temperature also causes
simultaneous warming of water in shal-
low bays and so brings forth a sudden
increase in food supply. The first mass
emergence of the eatly swarming chirono-
mid Tanytarsus gracilentus takes place
on the first warm days at the turn of
May—]June (cf. PaasivirTa 1972).
On such days enormous numbers of
these small insects occur both on the
water surface and on the shores. Phala-
ropes, like many other waders and

passerines, then feed almost exclusively
on them. This superabundant food
evidently triggers rapid development of
eggs in the ovaries of females.

It seems likely that both the arrival
date and the onset of breeding in the
Red-necked Phalarope are adapted ulti-
mately to the time of occurrence of
Chironomidae. Before the emergence of
adult chironomids there are very few
suitable food animals for Phalaropes, so
earlier arrival would certainly be haz-
ardous for them. The very concise arrival
period of the species in the last days of
May matches the beginning of mass
availability of chironomids, and this
abundant source of food allows nesting
to start almost immediately. Later in
June and July, food is no longer a
critical factor, because many species of
Chironomidae replace Tanytarsus gra-
cilentus and numbers of water fleas,
tadpoles, insect larvae, etc. socon develop
in shallow waters,

The proximate factor responsible for
the termination of egg-laying is obviously
the decreasing activity of the sex hor-
mones. in birds (see p. 70). But the ulti-
mate factors are more obscure. It seems
most unlikely that the food available
for adults on the breeding grounds limits
the breeding season. At the turn of June
—July when the last clutches are laid,
and even later in July, insect food is
very plentiful and could provide females
with enough food for egg production.
Most likely the termination of egg-laying
is correlated adaptively with the date of
southward migration. Adult waders
start their departures very early in
summer, and since the timing of migra-
tion has evolved through natural selec-
tion, this early departure must have
some survival value. Before they leave,
adult Phalaropes build up their energy
reserves for the long migratory journey,
and most of them also begin to moult
(see p. 80). The departure of females
from Norrskdr begins at the turn of
June—]July, ie. at the time the last
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clutches are laid, that of males about
mid-July as soon as they leave the
broods. Later nesting would thus delay
departure, which might result in higher
mortality.

The success of eggs and young in rela-
tion to the date of breeding is another
factor, which may have affected the
evolution of the date of termination of
breeding. As will be shown in a later
paper, the survival of late clutches is
poor due mainly to predation by Turn-
stones. In addition, the few young
hatched from late clutches are not able
to start their southward migration until
mid-August. By this time, the food
supply may already have declined, at
least in the more northern breeding
areas. Thus, a prolonged breeding season
might increase both the mortality of
adults and the losses of eggs and young.

6. Incubation period

6.1.Clutch size. Our data from Norr-
skir include 71 completed clutches of
the Red-necked Phalarope, 70 of them
of 4 and one of 3 eggs. Occasional
clutches of 3 eggs have also been re-
ported from other areas, but probably
at least some of them were the result of
loss to predators or laying of one egg
outside the nest (cf. SOIKKELI 1967).
According to BENT (1927), some clut-
ches of 5 or 7 eggs are known, and
CONGREVE & FREME (1930) found two
clutches with 8 eggs. All these cases
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probably represent shared nests of two
pairs (cf. p. 63).

6.2. Onset of incubation. Males start
to incubate during the egg-laying period.
Some males make short visits to the nest
as soon as the first egg is laid, others
after the second or third egg. Gradually
the visits to the nest become more
frequent and longer. Male 5, for in-
stance, which on 2 June 1967 had 2 eggs
in its nest, visited the nest only once
during 8 hours of continuous observa-
tion and stayed there 5 minutes. The
following evening, when the nest con-
tained 3 eggs, this bird spent periods of
about 15 minutes on the nest every
hour. The male studied by TINBERGEN
(1935), which lost its first clutch,
started incubation of the replacement
clutch soon after the first egg was laid.
Immediately after laying of the fourth
egg, periods on and off the nest are of
about equal duration (15 to 30 minu-
tes), but by the following day periods
of incubation already exceed those
spent off the nest. After this, periods
away from the nest gradually get shorter,
to less than 10 minutes per hour, but
occasional long interruptions in incuba-
tion may still occur. Fig. 8 shows the
incubation rhythms at three nests in
the early phases of incubation. The ob-
servations made by TINBERGEN (1935)
on the beginning of the incubation are
rather similar.

According to some old observations,

Uncompleted clutch: 3 eggs

Completed clutch: 1st day

3 2nd day
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TaBLE 7. Length of incubation period in relation to the time of year in the Red-necked Phalarope.

Date of laying Before 8 June 8 to 14 June After 14 June
Number of clutches 7 12 7
Extreme values 17.3—20.7 17—19 16.8—19
Mean 19.0 18.0 174

even female Red-necked Phalaropes may
incubate (BENT 1927), but this could
not be confirmed by later workers
(TINBERGEN 1935, HOouN 1965, 1968
and 1971, RANER 1972). None of our
extensive observations at Norrskir
indicate that females incubate, even
occasionally.

6.3. Length of incubation. We have
data for 20 nests on the exact duration
of the incubation period, calculated from
laying of the last egg to hatching of the
last young. It varied from 16.8 to 20.7
days (average 17—18.5 days in 77 %
of all cases). Variations in the length of
the incubation period may be caused in
part by annual and seasonal differences
in air temperature and food supply, the
latter influencing the time needed by the
male for feeding. The two longest incu-
bation periods were recorded in 1967
and concerned early clutches laid at the
beginning of June. June of that year was
the coolest June during our whole study
period, and may have retarded the de-
velopment of eggs (cf. BEER 1964).
So1KKELI (1967) noticed the shortest
incubation periods in late nests of
Dunlin; he related this to higher air
temperatures and drying of the nest
sites. In the Mallard Anas platyrbynchos,
Hess (1972) demonstrated a clear
decrease in the mean incubation time
from March to June, as a result of the
direct influence of increasing air tem-
perature. On the other hand, since cold
weather retards the growth of food for
Phalaropes, it may also have delayed
incubation in 1967 by increasing the
time males needed to spend feeding.

Table 7 summarizes our observations
of the incubation period in relation to

the date of egg-laying. Seven less precise
measurements are included using the
mean of the extreme values (e.g. be-
tween 17—19 = 18.0). A clear trend
is shown of reduction in the incubation
period towards the end of the breeding
season. The difference in incubation
period between the earliest (group 1)
and later (groups 2 and 3) nests is
highly significant (group 1/group 2:
t =4.271, P < 0.001; group 1/group
3: t=4.908, P < 0.001).

On one occasion, the incubation petiod was
lengthened to 23 days because of an accident
to the male. The bird was entangled in a
fishing net on the second day of incubation,
7 June 1971, and hurt its leg and wing; it
was incapable of flight for 1—2 days. How-
ever, it resumed incubating after about 2—3

days. This exceptional case has not been
included above.

Previous data on the incubation period
of the Red-necked Phalarope are scat-
tered and based on sporadic observa-
tions; in most cases incubation took
18—20 days (e.g. TINBERGEN 1935,
HouN 1965). The commonest incuba-
tion period (17—18.5 days) recorded
by us is the shortest known among
waders. Data on the normal incubation
period of the other Phalarope species
are scarce and partly contradictory.
According to HouN (1967, 1969), it is
20—21 days in Wailson’s Phalarope,
whereas JonNs (1969) recorded periods
ranging from 16 to 21 days in the field
and 15 to 18 days for ten eggs placed
in an incubator. For the Grey Phalaro-
pe, observations range from 15 days
(WortH 1940) to 23—24 days (SaLro-
MONSEN 1950). Probably all three
Phalarope species have very short incu-
bation periods. In all other small waders
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.Broods hatched

22 28 4 10 16
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F16. 9. Hatching dates in the Red-necked
Phalarope at Norrskir in 1966—72 presented
in periods of three days (n = 40).

so far studied, incubation lasts more
than 20 days: e.g. in Temminck’s Stint
21 (O. Hildén, unpubl.), Dunlin 22
(Herpt 1966, HoLMES 1966, SOIKKE-
L1 1967, NorTON 1972), Common Sand-
piper 22 (v. HAARTMAN et al. 1963—
66), Redshank 23—24 (GROSSKOPF
1970), Ringed Plover 24 (LAVEN 1940)
and Kentish Plover 26 days (RITTING-
HAUS 1956), on average.

If the eggs are addled, the male may con-
tinue incubation far beyond the normal period.
In two such cases at Norrskir, incubation
lasted 26 and 30 days; two other clutches
were collected after incubations of 24 and 31
days.

7. Brood period

7.1. Hatching and development of
young. The hatching period fell between
the following dates in the seven years
of the study:
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F16. 10. Examples of the movements of Pha-
larope broods at Norrskir. Open circles refer
to the nest sites, and the tips of the arrows to
the final spots where the broods settled. (The
broods are numbered according to the accom-
panying male and year.)

1966
1967
1968
1969
1970

24 June to 27
24 June to 8
22 June to 27
25 June to 8
24 June to 10
1971 26 June to 16
1972 30 June to 2

Range 22 June to 16

June, 4 days
JUIYa 14 ”»
]une, 6 »
July, 13,
July, 16,
July? 21 »
July, 3,

July, 24 days (n=39)
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Hatching commenced each year about
at the same date in late June, usually
between 22 and 26 June, as expected
from the synchrony in the onset of
leying (see p. 65). The end of the
hatching period, however, varied con-
siderably in relation to the number of
nests and the success of the latest
clutches. As shown in Fig. 9, which
combines the hatching data for different
years, hatching occurred steadily from
22 June to 9 July, but from this date

TaBLE 8. Time of hatching of the last young in 37 nests of the Red-necked Phalarope.

Hrs 00—03 03—06 06—09

09—12

12—15 15—18 18—21 21—24

Cases 4 4 8

7 3 6 2 3
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TaBLE 9. The daily distances moved at Norrskdr by Red-necked Phalarope broods of different
ages. Only distances of 50 m or more are considered.

3 No./Year Age of the brood (days): the distance moved (metres) on this day
& 1/1966 1:50,  7:700
1967 4:300
1969 1:50
1970 6:150
1971 —_
3 2/1966 4:400 A
3 4/1967 1:200, 4:300
3 6/1967 —
1968 3:300
1969 2:300, 7:200
1970 2:250, 5:300, 7:200, 9:100
3 7/1967 1:100, 5:250
3 8/1969 1:100, 4:100, 7:100
3 9/1969 1:50, 3:150
1970 3:150, 4:200, 5:600, 6:250, 8:150
311/1970 4:200, 11:550
312/1970 3:150, 4:250, 5:400, 9:500
313/1970 3:100, 4:300, 5:100, 6:350, 7:250
316/1970 2:100, 6:200, 7:200, 8:250, 9:250, 10:200
817/1970 3:200, 4:200, 5:200, 8:300
320/1970 3:150, 6:550, 9:150
324/1970 3:250
325/1970 1:100, 2:250, 3:250

onward only five clutches were hatched.
By the end of June, 44 % and before
10 July 90 % of the young had hatched.

Hatching occurs at all times of the
day (Table 8). The apparent prepon-
derance of hatching between 06 and
18 hrs is not significant (x* = 3.27,
P > 0.1). Hatching of the whole brood
takes 4—12 (average 8) hours (n = 9).
These data do not include clutches in
which the full number of eggs did not
hatch.

The period during which the young
stay in the nest depends on the time of
hatching. If the last young hatched in
the morning, the brood left the nest
within 3 to 6 hours, but if hatching
occurred later in the afternoon or to-
wards evening the young spent their
first night in the nest. This seems to be
a general rule among waders.

Young broods stay on dry soil and/or
on mud along the waterline. Most broods

moved over long distances, up to several
hundred metres a day, usually over dry
sandy areas, before settling in a rather
restricted locality. Some broods, how-
ever, stayed throughout their develop-
ment within a restricted area near the
nest. Table 9 and Fig. 10 show the
movements of those broods for which
the data are most accurate. (Distances
shorter than 50 metres a day are ex-
cluded from the table, but broods might
have moved around extensively without
leaving the same general locality.)

The most favoured site for broods on
W .Norrskir is the Central Pond, where
as many as seven males attending young
have been observed at the same time.
Never have small young been seen
swimming, in spite of their concentra-
tion at the water’s edge. In this respect
their behaviour at Norrskir differs from
that of Lapland: in the Karigasniemi
area, for instance, Phalarope broods
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usually haunt wet sedges bordering
marsh ponds, often in places with several
centimetres of water, and even newly-
hatched young have been observed
swimming behind the male across an
open pond like ducklings (O. Hildén
unpubl.). Probably the difference in be-
haviour is adaptive, since on the coast
swimming in seawater could be fatal for
small young because of waves. In
Wilson’s Phalarope, young are able to
swim when only one hour old (Jonns
1969).

Newly hatched young, before leaving
the nest, weigh 3.2—4.8 (average 3.9)
g (n = 86). The weights of four young
less than 24 hours old weighed by Houn
(1968) were 3.6—4.0 g. We have only
a few data on the weight increase of the
young, mainly during the first five days
after hatching, since they are almost
impossible to find after this age. The
results are presented in Fig. 11. Com-
pared with those of the Dunlin (So1k-
KELI 1967, Fig. 5), young of the Red-
necked Phalarope increase in weight
much faster, This is shown in the tabula-
tion below, which presents the mean
weights in relation to the initial weight
(= 1) of the young of both species.

Age (in days) 0 3 5 9
Dunlin 1 1.3 1.9 32
Red-necked Phalarope 1 1.8 2,6 4.7

No observations of the age at which
young ate capable of flying have been
made, because of their very secretive
behaviour. According to HOuN (1965),
young of the Red-necked Phalarope fly
in about 20 days. Curiously enough, no
young of this age have been seen at
Norrskir, even though many of them
returned to the area the following years.

7.2. Parental care. The male broods its
newly-hatched young at short intervals,
and continuously at night from about 21
to 03 hrs. More detailed observations
could not be made because of difficulties
in following the broods in rank vegeta-
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tion. When 4—5 days old, the young
are no longer brooded regularly by day,
except during cold and rainy weather.
This conclusion is based on observations
that beyond that age young are extremely
difficult to find, and that the male no
longer accompanies its brood on land
but begins to feed on nearby water.
From this stage onwards, alarm produced
by approaching enemies is intense only
at night when the male still broods the
young; by day the male merely flies a
few times around any intruder which
approaches the brood and then alights
farther off. When the young are about
ten days of age, the male gives the alarm
only at night; when about two weeks
old the young are left completely alone.

In the Grey Phalarope also, young
have to care for themselves at an early
age and the male usually feeds more
than a hundred metres from the brood
(BEnNGTsON 1968). As in the Red-
necked Phalarope, the male stops giving
alarm calls about one week before the
young are able to fly (MANNICHE
1910).

As noted above, several broods of
Red-necked Phalaropes often keep close
to each other, so that groups of several
males showing alarm behaviour are often
seen. The same has been reported by

20

16

Weight in grams
I
T

Age in days

F1c. 11. Development of body weight in eight
Red-necked Phalarope young during the first
10 days of life.
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SALOMONSEN (1950) and, for Wilson’s
Phalarope, by Jouns (1969). On one
occasion we were able to establish that
a single male brooded young belonging
to two broods (in the presence of the
second male), but probably this kind of
social care of young occurs more com-
monly, as in the Dunlin (SOIKKELI
1967). It is also possible that a male
which has lost its own brood adopts
foreign young. In Wilson’s Phalarope,
this has been recorded in captivity:
downy young taken to the laboratory
were brooded by a male which was not
their father but which had young of
the same age when it was captured
(Houn 1967). Adoption of young is
known to occur occasionally in Dunlin
(So1rkeELT 1967), and is reported in
the Kentish Plover (RITTINGHAUS
1961), Ringed Plover (S. Vuolanto,
unpubl.) and Dotterel (PULLIAINEN
1970). Presumably both brooding and
adoption of strange young, which in-
creases breeding success, occur common-
ly among waders, especially in species
which nest in semi-colonies.

In about half the occasions recorded
in 1966—1970, the female as well as
the male was seen to show alarm near
the nest at the time of hatching. Of six
individually marked females showing
this behaviour, four had laid the clutch
in question, while two others were
foreign. On two occasions two, and once
even four, females were observed close
to a nest at the time of hatching, all of
them calling anxiously. TINBERGEN
(1935) and HouN (1968) also mention
observations of females showing alarm
while accompanying broods. This situa-
tion gives the impression that both male
and female tend the young. This is in
fact the opinion of some authors (CoLE
1943, HAFTORN 1957; see also records
cited by HouN 1965). However, careful
observations of the birds’ behaviour
require a different interpretation. When
alarmed the male tries vigorously to
drive away the female, pursuing and

attacking her persistently. If a person
is standing by a newly-hatched brood
which is apparently tended by both
parents, the male finally spends more
time chasing the female than giving
alarm calls around the observer! The
female yields to the attacks of the male,
and may even hide herself in a juniper
shrub for a while, but returns over and
over again to the brood. On one occa-
sion, the female accompanied the brood
for two days, and when attacked by the
male, she performed courtship nesting.
On another occasion, four females which
were gathered around a newly-hatched
brood tried to invite the male to copulate
with them; after a while, the male in
fact copulated briefly with one of the
females. The behaviour of the male,
female and young were watched also in
situations in which the patent birds no
longer showed alarm at the presence of
an observer. In such cases, the female
never participated in brooding the young,
although she often walked quite close
to them.

These observations show clearly that
females accompanying newly-hatched
broods are intetested not in the
young, but solely in the male. At
the time of hatching, many females
still exhibit sexual activity. This is
shown, for instance, in regular remating
with males which have lost their clutches
as late as the end of June (see p. 70).
This sexual activity continually seeks
ways in which to be fulfilled. A male
which has lost its nest is a biologically
valuable object of this drive. But, addi-
tionally, males which at the time of
hatching of their young behave conspi-
cuously and call anxiously (in contrast
to their skulking and indifferent be-
haviour during incubation) may at-
tract females intent on pairing, which
leads to the peculiar behaviour described
above. This may thus be considered as

misdirected instinctive behaviour, lacking

biological significance. — In 1971—72
when non-breeding males were present
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throughout the breeding season, this
type of behaviour by females was not
recorded.

Similar behaviour of females towards
males tending young may occur in the
other Phalarope species, too. Thus among
the Grey Phalaropes studied by BencT-
SON (1968) on Spitzbergen, females
were often seen courting males attending
broods but they never took care of the
young; if a strange female approached
the young, the male drove her away
rather abruptly. Observations of both
parents attending the brood, reported in
literature (see HOuUN 1965), very prob-
ably refer to similar cases. In Wilson’s
Phalarope, males tending young are
joined occasionally by females (Jouns
1969).

8. Onset of the postnuptial moult

Immediately after the onset of incuba-
tion, the red neck patch of some males
starts changing to white from both
above and below. At the same time the
neck begins to look ruffled, and the
bird is often seen pecking at it with its
bill. As early as 10 June 1966, an un-
mistakable change in the colouration of
male 2 was noticed, and red neck feath-
ers were also found around the nest cup
of male 1. In general, a careful search
around the nest at the end of incubation
often reveals some dropped neck feath-
ers. The moult of males does not, how-
ever, proceed farther on the breeding
grounds, and many retain their plumage
throughout the whole incubation period,
especially the palest individuals which
from the start look almost like birds in
winter plumage (see p. 59).

The start of moult in females seems
to be later than in males. We have only
one observation of a moulting female at
Norrskdr: on 10 July 1967 female 2
already had a partly white neck, and the
streaks on her back were broader and
paler than before, neatly grey instead
of rusty brown in colour. All other fe-
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males maintained their colouring un-
changed until their departure.

According to previous records, the
postnuptial moult starts on the breeding
grounds (SALOMONSEN 1950) or in July
(BENT 1927, BANNERMAN 1961, Koz-
Lova 1961). Differences between sexes
are not reported. Kozrova (1961) states
that the Red-necked Phalarope has a
prolonged moult which is not completed
until they reach the wintering grounds,
where birds arrive partly in winter
plumage.

9. Post-breeding departure

Table 10 summarizes our data on the
departures of adult Phalaropes from
Norrskdr, as well as observations of
passage migrants. The females start their
southward migration soon after hatching
of the first broods, i.e. in the last days
of June. By mid-July, when observations
were concluded, most females had left
the area. The males start their departures
within a few days after leaving the brood
and thus before the young are able to
fly, i.e. approximately two weeks after
the females, about 10 July. By mid-
July, only a few males have left the
island group. Males that have lost
their clutch or brood, however, may
depart eatlier; in 1972, for instance, all
males except those tending young had
disappeared by 7 July.

There seem to be local differences in
the time of departure of females from
breeding grounds. Most handbooks, as
well as HOuUN (1965) and GABRIELSSON
& LiNcoLN (1959, according to HOHN
1971), state that females gather in flocks
shortly after incubation has started and
leave their breeding grounds soon after-
wards. However, according to SALOMON-
SEN (1950) in Greenland and HOuN
(1968) in Alaska, females do not start
to depart until the time of hatching, i.e.
at the turn of June—July, which agrees
well with our observations. Not a single
female disappeared from Norrskir be-
fore the first young were hatched. Local
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TaBLe 10. Departures of Red-necked Phalaropes from Norrskir in 1966—72: a summary of

21, 22 and 23 disappeared, the other 32 @ present to the end of the ob-

additional 49 @ departed, the remaining 29 @ still present on 10 July when

some ? @ disappeared, exact number of those still present impossible to obtain

8 23 was recorded for the last time (the bird ceased to incubate about 28 June)
810 departed (two days earlier the bird was still incubating its sterile eggs)
316, 320 and 41 departed (young hatched on 1 July, 24 June and 26 June

observations.
Females
1966: 26 June 21 disappeared
1967: 26 June 29 ? as passage migrants
28 June
servation period (15 July)
1969: 29 June 4 2 9 departed, 6 @ @ still present
3 July
the observation was concluded
1970: 27 June
due to the large population
3 July 22 2 were seen to migrate SE, about 152 @ still present
5 July 59 9 recorded (= about 152 @ departed)
6 July only 22 @ left
8 to 15 July 19 still present
1971: 2 July only 22 2 left (= about 20 departed)
1972: 7 July all @ @ except one disappeared
11 July last @ seen
Males .
1967: 9 July 31 disappeared (young hatched on 24 June)
10 July 43 & as passage migrants
1969: 10 July  all breeding 38 & still present on the last observation day
1970: 3 July
9 July
11 July
respectively)
1971: 11 June 416 disappeared after the destruction of the nest on 10 June
1972: 7 July  only males attending broods left, other & 4 departed

variations in the date of departure of
females appear to be characteristic of
Phalaropes in general. Thus in the Grey
Phalarope in Alaska, females usually
leave their breeding ground soon after
egg-laying (HOuN 1971), but BENGTsON
(1968) saw females still in the breeding
areas in Spitzbergen up to the end of
July; Lovenskiorp (1964) also re-
ported this from Spitzbergen. In Wil-
son’s Phalarope, females departed earlier
from Alberta than from Montana or
Washington (HOEN 1967, Jouns 1969).

Two main factors may be responsible
for these local differences in time of
departure of female Phalaropes: (1) the
food supply on the breeding grounds
and (2) the length of the migratory
journey. A limited food supply may
cause females to depart early, to
move to a more favourable area to
build up their fat deposits for migra-

tion. An early departure also reduces
competition for food with males and
young, which may also be of importance.
If food is abundant, however, staying at
the nesting grounds until the young
hatch is probably more advantageous,
since some females are able to lay second
clutches for males which have lost their
nests or arrived late (see p. 70). Longer
migratory journeys, on the other hand,
associated with later arrival and later
onset of egg-laying, may force females
to depart at an earlier stage of the
breeding cycle from the northernmost
breeding areas.

The migration of adult Red-necked
Phalaropes is very rapid, as shown by
two ringing recoveries. Male 7, which
on 15 July 1967 (the last day of observa-
tion) was still tending its young at Norr-
skir, was recovered on 18 August at

Odessa, USSR, 2000 km SE (STEN
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1969). A female ringed during spring
migration, on 28 May 1965, at Valassaa-
ret (30 km NE of Norrskidr), was shot
in July 1965 at Volgograd, USSR, 1900
km SE (STEN 1968).

The migration of juvenile Phalaropes
takes place later and probably more
slowly. This is indicated also by Finnish
ringing recoveries. A juvenile, ringed as
a nestling in Utsjoki, Finnish Lapland,
on 9 July 1957, was shot on 20 Sep-
tember near Saratov, USSR, 2240 km
SE (NorpsTROM 1959). Another juve-
nile was ringed as a passage migrant at
Tauvo, Finnish west coast, on 11 August
1961, and shot near Leningrad, USSR,
on 20 September, 660 km SE (Norp-
sTROM 1963). The great majority of all
observations of Red-necked Phalaropes
in Finland during autumn migration are
made in August and early September (v.
HAARTMAN et al. 1963—66), and evi-
dently most of them refer to juvenile
birds.

The ringing recoveries quoted above
show that the migration of the Finnish
population is directed towards the south-
east, over the continent of Europe and
not along the coasts like the migration
of some wader species (cf. HOHN 1966).
The wintering areas are supposed to be
in the Arabian Sea (v. HAARTMAN et al.
1963—66).
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Summary

1. The study was carried out in 1966—72 on
the west coast of Finland where the southern-
most permanent Finnish population of Red-
necked Phalaropes (7 to 50 birds annually)
breeds. Most adult birds and all young hatched
were colour-ringed. Small differences in the
plumage were also used for individual identifi-
cation.

2. The first Phalaropes arrived in the study
area each year in the last days of May and the
bulk of population soon thereafter, but young
birds often appeared through the whole of
June. No difference between the sexes was
detected in the time of atrival on the breeding
island. Almost half the birds were already
paired when first observed, and unpaired birds
gsually formed pair bonds within one or two

ays.

3. The nests were confined to four main
areas, but their distribution varied consider-
ably from year to year, as a result of annual
differences in the birds’ favoured feeding sites.
The nests lay farther from water and on drier
ground than in arctic areas, and most were
placed in or near colonies of Arctic Terns.

4. Egg-laying commenced each year between
31 May and 6 June, soon after arrival, but
there was no clear peak; the last clutches were
not laid until the end of June. Old bitds
which had bred before, nested about one week
ahead of first-breeding birds; in pairs con-
sisting of a first-breeding and an older indi-
vidual, the date of egglaying was determined
mainly by the younger mate. Eggs were laid
at a mean interval of 26.5 hours.

5. A female Phalarope may lay two clutches
in the same season if (1) a nest is destroyed

‘and the male is able to remate (4 cases ob-

served), or (2) there are excess males in the
population (5 cases observed). This “succes-
sive polyandry” is of biological value as it
increases the reproductive output of the
species.

6. The precise onset of breeding is adapted
ultimately to the mass emetgence of Chirono-
midae at the turn of May—June. Small annual
differences are correlated with differences in
temperature: when the daily mean temperature
reached about 8°C, egglaying followed 3—4
days later. The termination of egg-laying may
be adaptively correlated with the date of
southward migration.

7. Of 71 completed clutches, 70 consisted
of 4 and only 1 of 3 eggs. The male starts to
incubate with increasing intensity after the
laying of the first to third egg. The incuba-
tion period is shorter than in other small
waders, being 16.8—20.7 (usually 17—18.5)
days. It is shorter, on average, towards the
end of the season, probably because of the
rising air temperature,
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8. The young hatch between 22 June—16
July. A newly hatched young bird weighs 3.9
g on average; at the age of 9 days its weight
has already increased almost fivefold. Some
broods move more than several hundred
metres a day, others keep within a restricted
area throughout their development; never have
young been recorded swimming. During the
first days of life they are continuously tended
by the male, but after 4—5 days it begins to
feed at or on nearby water and broods the
young only at night; when about two weeks
old the young are left alone. Not only the
male but also the female may show alarm
behaviour near the brood, but observations
show that she is interested not in the young
but solely in the male.

9. As soon as incubation has commenced,
some males start to moult their neck feathers,
but the moult does not proceed farther on the
breeding grounds. Only one moulting female
was observed in the study area.

10. The departure of females started in the
last days of June, soon after hatching of the
first broods, and by mid-July most females
had left the area. Males departed later, within
a few days of leaving the brood, the first about
10 July. Local variations in the date of depar-
ture of females may be due to (1) the food
supply on the breeding grounds, and (2) the
length of the migratory journey. On the basis
of ringing recoveries, Finnish Red-necked
Phalaropes are believed to migrate to the
southeast over the European continent.

Selostus: Vesipadskyn Phalaropus lobatus
pesimibiologiasta Suomessa.

1. Tutkimus on suoritettu 1966—72 Meren-
kurkun eteldreunalla sijaitsevalla Norrskirin
saarella, jolla pesii Suomen eteldisin pysyvd
vesipadskykanta (vuosittain 7—50 yks.). Pii-
osa emolinnuista ja kaikki pgikaset on viriten-
gastettu. Erddt yksilot on tunnistettu myds
yksilollisten virierojen perusteella.

2. Ensimmdiset vesipadskyt saapuvat Norr-
skirille tdsmillisesti toukokuun loppupiivini
ja kannan piddosa muutaman pdivin kuluessa
tdmdn jalkeen, mutta yksittdisid nuoria lintuja
ilmestyy saarelle usein kesikuun loppuun asti.
Sukupuolten vililld ei ole todettu eroa saapu-
misajoissa. Lihes puolet linnuista on pariutu-
neita jo saapuessaan, ja padosa lopuista pariu-
tuu 1—2 piivin kuluessa.

3. Pesit ovat keskittyneet neljille padalueel-
le, mutta niiden sijainti on vaihdellut vuosit-
tain melkoisesti lintujen suosimien ruokai-

lupaikkojen mukaan. Pesipaikat sijaitsevat
kauempana rannasta ja kuivemmilla paikoilla
kuin Lapissa, yleensi lapintiirayhdyskunnissa.
4. Muninta on alkanut vuosittain tdsmalli-
sesti 31.5.—6.6., hyvin pian saapumisen jil-
keen, mutta huippu on epimiirdinen ja vii-
meiset pesyeet on munittu vasta kesikuun lop-
pupdivind. Vanhat yksilot pesivit keskimiirin
n. viikkoa aikaisemmin kuin ensi kertaa pesi-
vdt linnut; vanhan ja nuoren linnun muodos-

5. Naaras voi munia kaksi pesyettdi samana
kesdnd, jos (1) jokin koiraista menettdd pe-
syeensd ja pariutuu uvudelleen (4 tapausta) tai
(2) kannassa on ylimdirdisidi koiraita (5 ta-
pausta). Tillainen perittdispolyandria lisda tie-

6. Munintakauden tasmillinen alku on il-
meisesti ajoittunut surviaissiddskien massapar-
veiluun touko—kesikuun vaihteessa. Pienet
vuosittaiset erot johtuvat selvisti eroista lim-
potiloissa: kun vuorokauden keskilimpd nou-
see n. 8 asteeseen, muninta alkaa 3—4 piivin
kuluttua. Pesimikauden padttyminen taas lie-
nee sopeutunut muuttomatkalle 13htoon.

7. Tiysilukuisista pesyeisti 70 on ollut neli-
munaisia ja vain 1 kolmimunainen. Koiras al-
kaa hautoa vihittdin 1.—3. munan jilkeen.
Hautomisaika on lyhyempi kuin muiden pik-
kukahlaajien: 16.8—20.7, useimmiten 17—18.5
vtk. Se Iyhenee keskimiirin kauden loppua
kohden, ilmeisesti ilman limpenemisen takia.

8. Poikaset kuoriutuvat 22.6—16.7. Vasta-
g, ja 9 vrk:n idssd sen paino on jo ldhes viisin-
kertaistunut. Eraat poikueet vaeltavat jopa sa-
toja metreji pdivissd, toiset pysyvit suppealla
alueella koko kehityksensd ajan; poikasten ei
ole koskaan todettu uivan. Koiras kulkee poi-
kastensa kanssa vain 4—5 ensimmiistd pdivdd
ja pysyttelee sen jilkeen piivisin kauempana
poikueesta uimassa; se hylkdd poikaset n. 2
viikon ikdisind. Usein on myds varoitteleva
naaras nihty poikueen mukana, mutta havain-
tojen mukaan se on kiinnostunut vain koiraas-
ta eikid poikasista.

9. Heti haudonnan alettua erdiden koirai-
den kaulan hiyhenys rupeaa vaihtumaan, mut-
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ta sulkasato ei edisty pesimipaikoilla alkua pi-
temmalle. Naaraista vain yhden sulkasato on
todettu alkaneeksi Notrskarilld.

10. Naaraitten poismuutto alkaa ensimmdis-
ten poikueiden kuoriutumisen aikoihin kesi-
kuun lopulla, ja heindkuun puoliviliin men-
nessd useimmat naaraat ovat kadonneet. Koiraat
lihtevit myohemmin, muutaman piivin kulut-
tua poikueesta erottuaan, ensimmiiset n. 10.7.
Alueellisten erojen naaraiden poismuuton ajan-
kohdassa otaksutaan johtuvan (1) ravintotilan-
teesta pesimipaikoilla ja (2) muuttomatkan
pituudesta. Muutamat rengasloydot osoittavat
Suomen vesipdiskyjen muuttavan Euroopan
manteren poikki kaakkoon.
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