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Feeding rhythm in three passerines under subarctic conditions in Lapland

Matningsrytm hos tre tittingar under subarktiska betingelser i Lappland

Ingvar Lennerstedt

Introduction

Lennerstedt, 1. 1987, Feeding rhythm in three passerines under subarctic con-
ditions in Lapland. — Acta Reg. Soc. Litt. Gothoburgensis. Zoologica 14: 109-
117.

Ficedula hypoleuca rested for 4-6 hours around midnight. The nest visit fre-
quency was related to the number of nestlings and, in one case, to the type of
food brought to the nestlings. Turdus iliacus rested before midnight, usually
2-4 hours, but the rest period was sometimes longer or shorter. Two pairs
with 5 nestlings in 1983 had shorter night rests than two pairs with 6 nestlings
in 1985, probably because there was less food available in 1983. Two clutches
in 1985 were raised to the abnormal number of 7 nestlings, and the parents re-
sponded by raising their nest visit frequency and shortening the rest length,
one night both parents were active all night. Luscinia svecica rested after mid-
night, usually 2-4 hours, but the rest was shortened or abandoned in stressful
situations. The availability of food in the habitat during different hours of the
day, and the demand for food from the nestlings were factors that affected the
diurnal rhythm of activity in adult 7. iiacus and L. svecica.

Svartvit flugsnappare vilade 4-6 timmar omkring midnatt. Frekvensen bobe-
sok var beroende av antalet ungar och typen av féda som ungarna fick. R6d-
vingetrasten vilade f6re midnatt, vanligen 2-4 timmar, men viloperioden var
ibland lingre eller kortare dn si. Tva par med fem ungar 1983 hade kortare
nattvila 4n tva par med 6 ungar 1985, {5rmodligen beroende pa simre tillging
pa foda 1983. 1 tvi kullar 1985 6kades antalet ungar till 7, ett abnormt antal,
och forildrarna svarade med att Ska frekvensen bobesdk och minska nattvi-
lans lingd, bada paren forildrar var en natt aktiva hela natten. Blihaken vilade
2-4 timmar efter midnatt, men i anstringda situationer férkortade den nattvi-
lan eller tog ingen vila alls. Tillgingligheten pa f6da under dygnets olika tim-
mar och ungarnas krav pa foda var faktorer som paverkade dygnsrytmen hos
de gamla rodvingetrastarna och blihakarna.

Inguvar Lennerstedt, Smdskolevigen 1, $:223 67 Lund, Sweden

Ammarnis (65 °N) have shown that Redwing

In the continuous daylight of the subarctic

immer, birds can be active all night, but
they usually have rest periods like birds fur-
ther south where the nights are dark. Peipo-
nen (1970) discussed the diurnal rhythm of
subarctic passerine birds feeding nestlings and
divided the species into three groups accord-
ing to the time of rest: (1) species with rest
principally before midnight, (2) species with
rest symmetrically around midnight, and (3)
species with rest principally after midnight.
Earlier studies in the subalpine birch forest at

Turdus iliacus and Reed Bunting Emberiza
schoeniclus rest before midnight, Willow
Warbler Phylloscopus trochilus and Pied Fly-
catcher Ficedula hypoleuca around midnight
(Lennerstedt 1969, 1973, Arheimer 1978,
1982). In the present study, I give additional
data for Pied Flycatcher, Redwing, and Blue-

throat.

Methods

The study was carried out 1982-1985 in the
subalpine birch forest between the river Tjul-
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PIED FLYCATCHER
A: 3 nestlings, 1984
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Fig. 1. Night rest in three pairs of Pied Flycatcher.

an and the mountains Gaissats and Valle, 6
km to the west of Ammarnis (65°58N,
16 °13E). The bird’s visits to the nest were
recorded by a mirco switch connected to an
automatically recording apparatus. The Pied
Flytcatchers bred in nest boxes and the
switch was put up at the inner side of the ent-
rance hole. The Redwings were recorded by
the device used by Arheimer (1978), a copper
thread formed round the edge of the nest and
connected to a switch. The Bluethroats were
recorded when they pressed a pin attached to
a switch at the entrance way to the nest with
other ways to reach the nest blocked by
sticks in the ground. I visited the nests twice
every day and checked the functioning of the
device.
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The recording apparatus was specifically
built for this study. It was placed in a small
hut a few hundred meters from the nests.
The apparatus has 20 channels, each with a
needle rasping a line on a paper with a thin
wax layer. The paper was driven by a clock-
work motor at 2 mm per minute. Each
needle has a lefc and right position. When a
bird pressed a switch, an electrical circuit was
closed and the needle moved from one side to
the other. Thus, two close events could t
detected, up to three events within 5 seconds.
The voltage was delivered by a 12 volt car
storage battery.

The Pied Flycatchers and Bluethroats were
observed from a tent and their behaviour
compared with the records. Most recorc
were easy to interprete. Sometimes, there
were many records within a very short peri-
od of time, the meaning of which was obscu-
re. Then I counted two nest visits, one for the
male and one for the female. The adult birds
should have reasonable length of time to get
new food for the nestlings before a new nest
visit was counted. Sometimes, there was only
one record. Then the female might have
arrived art the nest, fed the nestlings, and laid
down brooding them. To avoid this being re-
garded as one nest visit. I counted each "’to”
and ”from” the nest in one hour and divided
the figure by two. The nest visit frequencies
discussed below are thus interpreted frequen-
cles.

The start and end of night rest were easy to
identify. In the evening the number of nest
visits decreased and then ended at a distinc
time. The night rest was sometimes disrupted
by a few records. The female might have left
the nest to preen herself or to do something
else not connected with feeding. As a defini-
tion, the night rest started when there werr
more than 15 minutes between the end of re-
gular activity and single records. The end of
night rest was determined using the same
principle.

Results and discussion

Pied Flycatcher

Three pairs of Pied Flycatcher were studied
in 1984, Pair A had 3 nestlings, pair B had 7
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Fig. 2. Average nest visit frequency for days 5-14 in three pairs of Pied Flycat-

cher. A, 3 nestlings. B, 7 nestlings. C, 8 nestlings.

nestlings, and pair C had 8 nestlings. The 7-
and 8-clutches were natural but exceptionally
large, the average clutch size in 1984 in the
Ammarnis nest box areas was about 6,3 (E.
Nyholm, pers. comm.). These large clutches
were the result of a warm weather period in
late May, favourable for insect activity, and
an abundance of Epirrita larvae, already
available during the laying period.

The length of night rest in the three pairs is
shown in Fig. 1.

The activity of pair C with 8 nestlings was
recorded from the hatching to the fourteenth
day after hatching at which point the young
"»ft the nest. The first and second rest were

ae longest, and the fifth and sixth the short-
est, 7 and 4 hours respectively. The twelfth to
fourteenth night rests were 5-6 hours. The
newly hatched nestlings had yolk sacs to
complete the food brought by the parents.

Thus the nestlings’ need for food was compa-
ratively low over the first few days, and the
female obviously spent much time brooding
the nestlings. The most intense period of
growth occurred in the middle of the nestling
period.

The nests of pair A and pair B were follo-
wed from the fifth day. Pair B with 7 nest-
lings had longer night rest than pair C with 8
nestlings. Pair A with 3 nestlings took the
longest rest. The average length of rest for the
nights 5-14 was calculated for the three pairs
(Tab. 1).

The midpoint of the night rest in the three
pairs was around midnight and it was almost
the same for all three clutches.

There were interesting differences among
the three pairs in the frequency of nest visits.
Fig. 2 shows the average values for days 4-14.
Pair C with 8 nestlings had, on average, more

Table 1. Average night rest and nest visit frequency during days 5-14 in three clutches of Pied Flycatcher

breeding in 1984.

Night rest Mean no. of
. Clutch Start Midpoint End Length nest visits
Pair size time time time h m per hour
A 3 2100 2330 250 550 32
B 7 2115 00 00 250 535 28
C 8 2145 23 50 230 445 66
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than 60 nest visits/hour, whereas pair B with
7 nestlings made only about 30. Pair A with 3
nestlings only had, on average, 5-10 visits per
hour more than pair B. These figures were
checked over several hours by direct observa-
tions from a tent.

The great differences in nest visit frequency
between pair B and pair C was not explained
by the extra demand of one more nestling in
the clutch of eight of pair C. Rather, the pa-
rents brought different kinds of food to the
nestlings. The 8-clutch parents perpetually
brought small amounts of food in each visit
to the box, hardly visible from the tent some
10 meters away. The 7-clutch parents showed
a quite different strategy. In each visit they
brought a large quantity of food to the nest-
lings. The bill was filled up and Epirrita lar-
vae and adult moths were clearly visible. The
8-clutch parents might have taken a lot of
prey in the air, whereas the 7-clutch parents
might have picked prey from leaves, bark or
ground (cf. Lennerstedt 1983).

Fig. 2 also shows the nest visit frequency
during different hours of the day. There were
differences in the number of nest visits from
hour to hour, also in the same hour from day
to day. But there were no recognizable pat-
terns in the variation. On average, the frequ-
ency of nest visit for each pair was fairly
constant during the day, and there was no
peak of activity in any part of the day.

Twenty years ago, in 1965, I carried out a
similar study of breeding Pied Flycatcher at
Ammarnids (Lennerstedt 1969). Then the
length of night rest during the nestling period
was 4-4.5 hours. The night rest during the
first part of the nestling period was around
midnight, but as the nestlings grew older,
some pairs displaced the night rest towards
the latter part of the night. This did not
occur in the three pairs studied in 1984.

In 1965, the nest visit frequency was about
the same during the active hours of the day, a
pattern similar to that in 1984. The parents
with 3 nestlings in 1965 had the lowest frequ-
ency and the parents with 6 the highest. In
1965, the differences between the clutches
were explained merely by the number of
nestlings the parents had to feed.
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Summary:

— The night rest of Pied Flycatcher was
around midnight but might be displaced
towards the latter part of the night.

— The night rest was shortest for the pairs
with large clutches and longest in those
with small clutches.

— The nest visit frequency in 1984 varied
considerably between the pairs and was
related to the kind of food brought to the
nestlings.

— In 1965, two pairs with large clutches hau
higher frequencies than one pair with a
small clutch, and the frequency was corre-
lated to the clutch size.

— The frequency of nest visits was on avera-
ge at the same level throughout the di
with no peak of activity in any particular
part of the day.

Redwing

The breeding biology of Redwing in the sub-
arctic conditions at Ammarnis has been stu-
died by Arheimer (1978), and the biology in
mixed woods in southern Finland (62 °N) by
Tyrviinen (1969). My study comprises six
pairs. Pairs A-B bred in 1983 and pairs C-F in
1985. Pairs E and F were given an extra nest-
ling each and the brood size experimentally
raised to seven. The purpose was to find out
how the adult birds behaved in a stressful
situation.

To start with the normal breedings in 1985,
pair C had six nestlings, which they succee’
ed in raising. Their night rest lasted for 3-4..
hours (Fig. 3) and the midpoint was a little af-
ter 21.00 h. There were only minor varia-
tions in the time of rest from night to night.
The twelfth night rest lasted for more than 7
hours, but then the parents had already din
nished the frequency of nest visits, a normai
behaviour in Redwings (Tyrviinen 1969).

Pair D also had 6 nestlings in 1985 and
their activity was recorded over days 6-13.
The behaviour of these birds was comparable
to that of pair C. On average they started the
night rest at 19.10 h and ended it at 23.20 h.
The night rest of pairs C and D coincided
with the average values given by Arheimer
(1978).



REDWING
A: 5 nestlings, 1983
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‘ig. 3. Night rest in four pairs of Redwings.

In 1983, pair A had 5 nestlings. The night
rest usually lasted for 2-3 hours, and only one
rest extended to 4 hours. The night rest of

ur A was, therefore, shorter than that of
pair C, even though pair A had one nestling
less than pairs C and D.

In 1983, pair B also had 5 nestlings and the
activity was recorded over days 10-12. The
tenth night rest lasted for two hours, at
20.15-22.00 h, with one short break. The
eleventh rest was only 45 minutes, at 21.15-
22.20 h. The twelfth and last rest extended to
three hours, but then some nestlings had pro-
bably left the nest.

Although pairs A and B both had 5 nest-
lings in 1983 they had a noticeably shorter
night rest than pairs C and D with 6 nestlings
in 1985. The most simple reasons for this dif-
ference is that the Redwings had less food
available in 1983 than in 1985. Redwings rake
food exclusively on the ground, principally
worms, large ‘insects and Epirrita larvae, the
latter when descended on ground (Arheimer
1978). In 1985 the Epirrita larvae were abun-
dant and probably an important food re-
source, but not so in 1983.

Pair E bred in 1985 and had originally 6
nestlings. On the sixth day, I added an extra
nestling of similar size as the rest of the brood
into the nest. The sixth and seventh night
rest had normal length, 3-4 hours. During the
eighth and ninth nights, the rest was shorte-
ned to 2.5 hours. On the tenth night there
was continuous activity throughout the
night, 5-15 nest visits during each of the nor-
mal rest hours compared to 15-25 nest visits
during the day hours. All the seven nestlings
fledged and left the nest on the twelfth day.

I did not weigh the nestlings as they would
then probably have left the nest prematurely,
and therefore I did not know whether or not
they were undernourished.

Pair F was given an extra nestling on the
third day. During the two nights following
the increase of brood size, the night rest last-
ed for more than 4 hours, a normal rest
length comparable with pairs C and D. On
the fifth night, however, the rest was
shortened to 2.5 hours, and during the sixth
night there was no rest at all. The adult birds
made 6 nest visits in each of the two hours
between 19.00 and 21.00 h, when they nor-
mally rested. The 6 nest visits can be compa-
red with 10-15 visits per hour in the day.
During the seventh day, one nestling disappe-
ared. I did not see how, but probably it died
and was then removed by the parents. Preda-
tion is improbable, as predation usually re-
sults in disappearance of several nestlings, not
just one of them. The night rest after the dis-
appearance of one nestling lasted for almost
four hours, a restoration of the original
length. On the eighth day, an extra nestling
of the same size as those in the nest was
added. The two following night rests were
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Fig. 4. Average nest visit frequency for days 6-13 in three pairs of Redwings.

C, 6 nestlings. E, 7 nestlings. F. 7-5 nestlings.

shortened to 1-2 hours, an immediate respon-
se to the extra burden. On the tenth day, the
two smallest, original nestlings disappeared,
and the clutch was reduced to 5. The tenth
and eleventh night rests were lengthened to
more than 5 hours. On the twelfth day the
five nestlings left the nest. Hence, pair E
shortened and lengthened the night rest in
relation to the number of nestlings.

The time of night rest in the two pairs E
and F given additional young varied consider-
ably from night to night. This was clear
when the midpoint of the rest was examined.
There were also great differences between the
two pairs. Pair E had very early night rests,
two rests starting by 16.10 and 16.20 h. The
average night rest of pair E was about 1.5
hours earlier than that of pair F, and more
than 2 hours earlier than that of pairs C and
D. Pair E had already started the activity of
the next ”day” when some other Redwings
were just about to end the activity of their
“day before”.

The average nest visit frequencies of the
three pairs C, E and F, all breeding in 1985,
are shown in Fig. 4. The frequencies of pairs
A and B breeding 1983 are not shown as the
food conditions that year differed and the re-
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cogds of pair B were unreliable for several
hours. The frequencies shown in Fig. 4 were
calculated as daily means for days 6 to 11.
Frequencies were lower at the beginning and
the end of the day and during some hours in
different days, but, on average there was no
peak of activity in any particular part of the
day. Parent birds fed nestlings with the same
intensity throughout the day.

Pairs E and F were given an extra burden
with the addition of an extra nestling to feed,
raising their clutches to seven. Both pair
then had a higher nest visit frequency tha..
pair C with 6 nestlings. These three nests sup-
port the idea that the more nestlings the pairs
have, the higher is the nest visit frequency.

Pair E succeeded in raising 7 nestlings and
had a higher nest visit frequency than pair "
that did not succeed in raising 7 nestlings. As
shown in the study of Pied Flycatcher, de-
scribed above, the nest visit frequency may
not be proportional simply to the amount of
food brought to the nestlings. Therefore, the
higher nest visit frequency of pair E is not
adequate to explain their greater breeding
success. Both nests were on the ground, but
the nest of pair E lay close to a stream with
wet luxurious vegetation, and that of pair F
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ig. 5. Night rest in two pairs of Bluethroats.

on a dry slope some 70 meters from the

stream. The Redwings at Ammarnis take

food on the ground, mostly worms but also
large insects and Epirrita larvae (Arheimer

1978). If pair E and F sought food in the

vicinity of the nest, pair E would probably

had better access to food. Pair F had to fly up
and down the slope, a vertical difference of
some 10 meters, to feed in the wet habitat.

This difference in nest position might be one

reason for the higher nest visit frequency and

more successful breeding of pair E.

Summary:

— The night rest was always before mid-
night. The lenght varied from 2 to 5
hours. The midpoint was about 20.00h,
but there were substantial differences be-
tween the pairs.

— The nest visit frequency was related to
the number of nestlings.

— The nest visit frequency was at the same
level throughout the day, no peak of
activity at any part of the day.

— When birds were burdened by an extra
nestling, they shortened the night rest or
they were active all the night but at a
lower frequency than daytime. The mid-
point of night rest varied from night to
night more in the pairs given additional
young than in the other.

— One pair with an extra nestling succeeded
in rearing 7 nestlings, whereas the other

did not. The successful pair had a higher

nest visit frequency and probably a more
favourable nest position in relation to
food resources. Food that year was obvio-
usly abundant.

— The length of night rest and frequency of
nest visits differed between pairs breeding
in 1983 and 1985, probably dependent on
different food conditions the two years.

Bluethroat

Two pairs of Bluthroats were studied and the
night rests are shown in Fig. 5. Pair A bred in
1982 and had 6 nestlings. The first night rest
was long, lasting for 4-5 hours, whereas the
following rests were shorter. The seventh
rest was only 1.5 hours. On the eighth day all
nestlings disappeared, probably due to preda-
tion by Weasel being observed in the habitat.
The start of night rest varied consider-
ably, from 23.40h on the first night to 00.30h
on the seventh night. The end of the rest was
more precise, most nights at about 05.00h,
but one nights as late as 06.00h. Thus, the po-
sition of the midpoint varied by almost two
hours.

Pair B bred in 1983 and had 5 nestlings,
which disappeared on the sixth day. The
night rest lasted for 3-4 hours. There was less
variation in the time of night rest in pair B
than in pair A, and the midpoint lay about
two hours earlier.

In 1968 and 1969, I studied three pairs of
Bluethroats at Ammarnis in a similar way
(Lennerstedt 1973). Then the midpoint of
night rest lay between 01.00 and 02.00h, and
there were variations in the start and the end
of the rest comparable to those noted in 1982
and 1983. An extra nestling was added to one
of the 1968 nests making a total of 7 nest-
lings. During the tenth to twelfth nights, the
parents were active all night. The records du-
ring these night hours were made in the same
manner as those in the day, so the night acti-
vity in 1968 was probably involved with fee-
ding.

Timing of the night rest in relation to the
activity of prey insects

When feeding nestlings, the Redwings at Am-
marnds had a night rest that lay before mid-
night. This was also found by Arheimer
(1978). The same diurnal feeding rhythm
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occurred in other parts of Swedish and Fin-
nish Lapland as observed by Swanberg
(1951), Brown (1963), and Peiponen (1970).
Arheimer noted that the average time for
night rest was from 19.45 to 23.00h. Bur
variations between the pairs were great. Pair
E in my study started the rest on some nights
as early as 16.10h and ended it by 19.30h. The
Redwing food at Ammarnis consists princi-
pally of worms but also large insects and Epir-
rita larvae when available on ground (Ar-
heimer 1978). As worms are more active or
more easy to find in the humid night hours,
the Redwings responded to this by being ac-
tive at night. This raises the question, how do
Redwings find out that they should stop acti-
vity early in the afternoon in order to be ac-
tive at night. A possible explanation is that it
is normal behaviour for Redwings to be ac-
tive all the night, and birds find out the best
time to search for food. If this is so, the great
variation in time for night rest between pairs
might be understood.

Concerning the nest visit frequency in the
Redwings, Arheimer (1978) concluded that
pairs with clutch sizes 4, 5 and 6 had, on ave-
rage, the same length of night rest. The same
conclusion may be drawn from my study if
the two pairs with 5 nestlings in 1983 are
compared with the four pairs with 6 or 7
nestlings in 1985 (Fig. 3). But the food condi-
tions the two years were different, at least
with respect to the Epirrita larvae. From the
pairs of Redwing I have studied it seems more
reasonable to conclude that Redwings may
shorten the length of night rest and raise the
nest visit frequency as a response to an in-
creased demand for food from the nestlings.
But, of course, there is a ceiling for how ma-
ny nestlings a pair may raise, and the ceiling
may vary from year to year.

The Bluethroats at Ammarnas had a night
rest in the morning hours (Arheimer 1982).
Consistent observations were made by Pea-
kall (1965) at 68 °N in Sweden and by Peipo-
nen (1970) at 69°N in Finland. When the
Bluethroats, studied by me, had large clutch-
es or were given an extra nestling, they shor-
tened their night rest or, in one case, were
active all the night. The Bluethroats fed their
nestlings with insects, often large insects such
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as crane-flies, that they obviously caught on
or close to the ground. The activity of the in-
sects probably followed changes in the air
temperature, which means that they were
more active before midnight than after mid-
night, since the lowest air temperatures
occurred about sunrise. Thus, the Blue-
throats varied the timing and length of the
night rest in a way comparable to that of the
Redwings though the night rest was in the
early morning hours.

The Pied Flycatchers at Ammarnis gener-
ally have the night rest symmetrically divided
by midnight although in 1968 there was a
minor tendency to displace the night rest to-
wards the morning hours. In northern Fin-
land at 69°N, Hannila and Jirvinen (198;
found that Pied Flycatchers rested during the
morning. At that latitude, the nights are even
lighter than at Ammarnis and the Pied Fly-
catchers probably took advantage of the
higher insect activity before midnight.

Birds have an internal rhythm, a biological
clock, thar controls daily activity and night
rest. The internal rhythm is synchronized to
the environment by external zeitgebers, the
most important of which is the changes be-
tween light and dark (Aschoff 1969, Daan &
Aschoff 1975, Brinkley 1982). Kriill (1976a,
1976b) found in the high arctic of Spetsberg-
en, that in the absence of dark night hours
the colour changes of the sun and probably
the position of the sun in relation to land-
marks might function as zeirgebers. The be-
haviour of the Redwings and Bluethroats at
Ammarnis showed that the availability
food in the habitat and the nestlings” demand
for food were factors that affected the ac-
tivity rhythm. From my study it is impos-
sible to state whether these factors are zeitge-
bers for the internal rhythm or factors the-
mask the internal rhythm entrained by lig,
(Aschoff et al. 1982).
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