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Tidsbudget hos Lille Lappedykker Tachybaptus ruficollis

i feeldningsperioden

KELD HENRIKSEN

Lille Lappedykker Tachybaptus ruficollis samles i feld-
ningsperioden august-oktober ofte i flokke pa uforstyr-
rede og fgderige lokaliteter (Vlug 1996). Stgrre
forekomster er registreret flere steder i Danmark, hvor de
fleste fugle observeres i nyetablerede sger og i strandsger
(Henriksen 2001).

Feldende fugle behgver ekstra energi (Ginn &
Melville 1983). Det ggede energibehov kan fuglene
selvfplgelig forspge at deekke ved at @de mere (f.eks. ved
at pge fodesggningsaktiviteten), men omvendt ogsa ved
at veere mindre aktive (King 1980). Det er aldrig under-
sggt, hvor megen tid Lille Lappedykker bruger til
fedespgning og til hvile i feldningsperioden.

I det fglgende praesenteres resultaterne af en lille
undersggelse af tidsbudgettet (dvs. hyppighederne af
forskellige adferdsformer) i feldningsperioden hos
Lille Lappedykker i Norsminde Fjord. Fjorden er et
meget lavvandet brakvandsomrade pa 186 ha med en
gennemsnitsdybde pa 0,6 m og en maksimaldybde pa 2
m (Hansen et al. 1994). De Sma Lappedykkere holdt til
i bunden af fjorden, hvor vanddybden er 0,25-0,75 m.

Undersggelsen blev foretaget i dagtimerne mellem kl.
10 og 17 i perioden 21.-29. september 2002. Jeg regi-
strerede tidsbudgettet ved hjlp af en scanning-metode,
hvor man med jevne mellemrum noterer et gjebliks-
billede af adfzrden hos samtlige individer under obser-
vation (Altmann 1974). Antallet af Sma Lappedykkere i
bunden af fjorden varierede i undersggelsesperioden
mellem 62 og 68 fugle. Det var imidlertid svert at re-
gistrere adferden hos samtlige de tilstedevaerende lap-

Tabel 1. Tidsbudget hos Lille Lappedykker i feeldnings-
perioden i Norsminde Fjord. Gennemsnit for 13 obser-
vationstimer ultimo september 2002.

Daily time budget of Little Grebes during moult. Mean of
13 hours of observation.

Adfeerd Activity Tidsbudget Time budget (%)
Fodesggning Feeding 55,2
Svgmning Swimming 10,8
Uro Being alert 1,3
Fjerpleje Preening 8,5
Hvile Resting 24,0
Anden Other 0,3
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pedykkere i én scanning, da de 1 ret spredt, og der til
tider var livlig dykkeaktivitet. For at holde rede pa det
ngjagtige antal af observerede fugle pr scanning blev
hele flokken derfor scannet i flere omgange, typisk 5-15
fugle ad gangen. Jeg scannede med 45-sekunders inter-
valler over en periode pa i alt 13 timer og skelnede
mellem fglgende adferdsformer: fgdesggning, svgm-
ning, uro, aggression, fjerpleje og hvile. Fgdesggningsad-
ferden omfattede dykning, behandling af fgdeemner og
ophold pa vandoverfladen mellem dykningerne. Der blev
foretaget 1030 scanninger og gjort 7175 enkelt-
observationer.

Lille Lappedykker brugte godt halvdelen af tiden i
Norsminde Fjord til fadesggning, mens nasten en tredje-
del gik med hvile og fjerpleje (Tabel 1). Til sammen-
ligning kan n@vnes, at Lille Lappedykker brugte 89% af
tiden til fgdesggning og kun 8% til hvile og fjerpleje om
vinteren i et brakvandsomrade i Wales (Fox 1994). For
to andre lappedykkerarter med tilsvarende gkologi (Rol-
landia rolland i Andeshgjlandet og Tachybaptus novae-
hollandiae 1 Australien) er det registreret, at de brugte
henholdsvis 68% og 60% af dggnets lyse timer til
fgdesggning (Fjeldsa 1981, 1988).

Fgdespgningsaktiviteten var saledes ikke udpraget
hgj i Norsminde Fjord, og de feldende lappedykkere
dekkede derfor antageligt energibe-hovet ved at udnytte
serligt neringsrige fgdeemner. Hvis fgdesggningsak-
tiviteten i fjorden er reprasentativ for forholdene andre
steder, tyder det pa, at Lille Lappedykker, ved at samles
iserligt foderige vidomrader (jf. Henriksen 2001), kom-
mer forholdsvis let gennem feldningen. En del af be-
standen er derfor sikkert i nogen grad athangig af et vist
antal traditionelle, fgderige lokaliteter i feeldningsperio-
den, men arten har ogsa vist sig hurtigt pa opportunistisk
vis at kunne udnytte nyopstaede alternative lokaliteter.

Summary:

Time budget of Little Grebes during moult

The daily time budget of Little Grebes Tachybaptus ru-
ficollis was calculated from 13 hours of observation ul-
timo September 2002 in Norsminde Fjord, a brackish,
sheltered inlet in eastern Jutland. Groups of 5-15 grebes
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were scan sampled (Altmann 1974) every 45 seconds.
Feeding and resting were the dominant activities (Table
1). Feeding activity was relatively low, however, com-
pared to observations during winter in central Wales (Fox
1994).
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Inbreeding in a Black Woodpecker Dryocopus martius population

HANS CHRISTENSEN and KAJ KAMPP

Although relatively rare in wild populations of birds,
inbreeding has been observed in several species (see
review by Ralls et al. 1986). Whether matings between
kin occur less frequently in dispersed nesters than
expected under the assumption of random pairing is dif-
ficult to assess, but in two studies of the Great Tit Parus
major, no difference was apparent, given the dispersal
pattern in the populations (Greenwood et al. 1978,
Tienderen & Noordwijk 1988). So in the Great Tit — and
apparently in many other species — mechanisms of
inbreeding avoidance appears to be absent or, at best,
imperfect. This would be expected if inbreeding had no
marked effect on individual fitness (at the population
level, inbreeding may often be unimportant (e.g. Lande
1991)). However, negative effects of inbreeding were
apparent in the Great Tit in Whytham Wood, Britain
(Greenwood et al. 1978) and in Vlieland, the Netherlands
(Noordwijk & Scharloo 1981, Noordwijk & Balen
1988), and inbreeding depression seems to have hastened
the extinction of the remnant population of Middle
Spotted Woodpecker Dendrocopos medius in Sweden
(Pettersson 1985).

The present paper reports on the occurrence of
inbreeding in a small Black Woodpecker Dryocopus
martius population, including the kind of relationship
between pair mates.

Material
In a 4700 km? study area spanning the border between
Denmark and Germany almost all Black Woodpecker

broods (117, totalling 327 nestlings) have been ringed
since 1982, and 164 full-grown birds (68 formerly ringed
as nestlings) have been caught and colour-ringed (Chris-
tensen 2002). As a result, already by 1984 most of the
breeding birds were individually recognizable, and in less
than 10 of the pairs present since 1982 were one or both
mates not identified. By the end of 2002, there had been
72 pair combinations of known birds, of which 11 pairs
were still together. Of a total of 149 breeding cases (pair-
seasons with one or more breeding attempts) these 72 pairs
accounted for 140.

Results
Each year since 1989, the members of one or more of the
pairs have been known to be related, giving a total of 10
"related pairs" of which two were still together by the end
of 2002. For the remaining 62 pairs ("unrelated pairs") no
knowledge of a kinship between the mates existed
because these birds had been ringed as full-grown, or
because their known pedigree did not go back far enough
in time. So, although the members of some "unrelated
pairs" may in fact have been related to some extent, the
average degree of kinship was probably much less than
in the "related pairs". The related pairs accounted for 27
breeding cases, the unrelated pairs for 113. Further
information on the related pairs is given in Table 1, and
pedigrees of the pair members are shown in Fig. 1.

On average, the related pairs produced fewer young
per breeding season (1.59) than the unrelated pairs (2.39,
excluding two pairs each producing an unknown number
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Fig. 1. Pedigrees for pair members of related pairs (the lowermost male and female in each graph, shown as filled
symbols). The pairs thus consisted of father-daughter (1), grandfather-granddaughter (2), full siblings (3), etc. The
siblings in pair 3, 8 and 9 were from different broods (seasons), in pair 7 from the same brood. The male in pairs 1
and 2 was the same, as were the male in pairs 7 and 8, and the female in pairs 3 and 4. The male in pair 6 was inbred
(offspring from pair 4).

Sleegtskab mellem magerne i de ti beslaegtede par. Parrets mager var i hvert tilfeelde den nederste han og hun i
diagrammet (sorte symboler) — altsa far-datter (1), morfar-datterdatter (2), helspskende (3), osv. I par 3, 8 og 9 var
der tale om sgskende fra forskellige kuld (ar), i par 7 fra samme kuld. Hannen i par 1 og 2 var den samme, ligeledes
hannen i par 7 og 8, og hunnen i par 3 og 4. Hannen i par 6 var selv indavlet (unge af par 4).

Table 1. Data on the ten related pairs of Black Woodpecker.
Data for de ti beslewegtede sortspeettepar.

Pair Fa Breeding Failed Relaid Failed/Total Total chicks Chicks/season
clutches clutches seasons
Par Ynglear Mislykkede Omleg Mislykkede/ Unger i alt Unger/sceson
kuld alle sesoner
1b 1/4 1989-1993 1 1 0/5 13 2.6
2b 1/8 1994-1996 1 1 0/3 6 2.0
3b 1/4 1989-1991 2 1 173 2 0.7
4b 1/32 1992-1997 3 0 3/6 6 1.0
5 1/8 1995-1996 1 0 172 3 1.5
6 1/64 1996 1 0 1/1 0 0
7 1/4 1998-2000 1 0 173 5 1.7
8¢ 1/4 2001-2002 1 1 0/2 5 2.5
9 1/4 1999 1 0 171 0 0
10¢ 1/4 2002 0 0 0/1 3 3
All 0.180 1989-2002 12 4 8/27 43 1.6

4 Coefficient of kinship (e.g., Crow & Kimura 1970) Indaviskoefficient
b Also included in Christensen (1995) Ogsd newvnt i Christensen (1995)
¢ Pair still together at end of study Parret stadig intakt ved undersggelsens afslutning
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of young during a single season). However, when using
the mean production of young per season for the pairs as
the observations and comparing the related (n=10) and
unrelated (n=60) pairs, the result was not quite signifi-
cant statistically (Mann-Whitney U-test, P=0.08). To a
large extent this was caused by the fact that a larger pro-
portion of unrelated (34) than of related (3) pairs stayed
together for one breeding season only, and such pairs
produced relatively few young. If the test was repeated
while disregarding the first season for all pairs, the dif-
ference between related (1.65; n=7) and unrelated (2.84;
n=26) pairs was strongly significant (Mann-Whitney
U-test, P=0.009).

Since some individual woodpeckers participated in
more than one pair combination, pairs are not strictly
independent units and the tests are at best approximate.
Nevertheless, our results do suggest the presence of some
negative effect on the survival of inbred eggs or nestlings
in this woodpecker population.

Discussion

That inbreeding depression is a real phenomenon, not
only in captive animals but also in natural populations,
seems beyond doubt. That it has rarely been shown in
natural populations appears primarily to be due to the
difficulties in obtaining adequate data. In the present case
of the Black Woodpecker our results were strongly
suggestive of inbreeding depression, although not entirely
conclusive. They might have been more convincing if a
negative relationship between the degree of kinship
between pair members and their breeding success had

been apparent, but our sample was too small to show
such a relationship which is likely to exist in a general or
statistical sense, but hardly for individual pairs.

Granted the existence of inbreeding depression, the
presence of mechanisms of avoiding inbreeding could be
expected. Sex-biased natal and breeding dispersal is
often viewed as such a mechanism, although other bene-
fits of dispersal are possible and — at least in some cases
— appear more important than inbreeding avoidance
(Ralls et al. 1986, and references therein). In our Black
Woodpecker population, female-biased natal dispersal
was suggested but not very marked (Christensen 2002).
However, when kin of different sex do meet after disper-
sal, they may not recognize each other. Kin recognition
often seems to be based on familiarity which generally
wanes after a period of separation (Ralls et al. 1986), and
chance pairing of kin may usually be too rare to exert a
significant selection pressure towards extending memory
in this respect. In small populations chance pairings be-
tween kin will be more common (present study; cf. also
the Middle Spotted Woodpecker and the White-backed
Woodpecker Dendrocopos leucotos in Sweden (Petters-
son 1985, Aulén & Carlson 1990), among other cases);
but in small populations, inbreeding may actually be the
best option, if the alternative is to postpone breeding in-
definitely.

Thanks to Copenhagen and Helgoland Ringing Centres
for supplying the rings, to forest owners for giving access
to the forests, and to all who assisted with ringings or
sightings.
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Resumé: Indavl blandt Sortspaetter i det dansk-tyske
granseland

I den lille bestand af farveringmarkede Sortspatter Dry-
ocopus martius i det dansk-tyske grenseland (se Chris-
tensen 2002) har der i perioden 1982-2002 veret 10 par,
hvor magerne var beslegtede i forskellig grad (Fig. 1 og
Tabel 1). I samme periode var der 62 "ubeslegtede" par,
dvs. farvemerkede par, hvor der intet kendskab er til et
evt. slegtskab, enten fordi en eller begge fugle er blevet
mearket som voksne, eller fordi kendskabet til deres
stamtree ikke gar tilstrekkeligt langt tilbage i tiden.
Magerne i de "ubeslegtede" par kan derfor godt vare
mere eller mindre beslegtede, men givetvis i gennemsnit
i meget mindre grad end i de 10 "beslegtede" par.

I perioden var der i alt 140 yngletilfelde (par-sa@soner
med et eller flere yngleforsgg); 27 blandt de beslegtede
par, 113 blandt de ubeslagtede par. Normalt anses indavl
for skadeligt i og med, at det gger graden af homozy-
gositet hos afkommet, hvilket i reglen mindsker deres
"fitness". Det kan give sig udslag i nedsat levedygtighed
og/eller frugtbarhed hos afkommet. Regnet pr s@son pro-
ducerede de beslegtede par da ogsa ferre unger end de
ubeslagtede (1,59 vs 2,39), men forskellen var ikke sig-
nifikant. Imidlertid var der flere par blandt de beslegtede
end blandt de ubeslagtede, der kun var sammen i én s&-
son, og generelt producerede spatteparrene fa unger i
deres forste seson. Testen blev derfor gentaget med
udelukkelse af parrenes fgrste s@son (hvorved antallet af
indgaende par reduceredes til 7 og 26 for hhv. beslaegt-
ede og ubesl@gtede par); herved steg ungeproduktionen
hos de to grupper til hhv. 1,65 og 2,84 pr s@son, og
forskellen var steerkt signifikant (Mann-Whitney U-test,
P=0,009).

Parrene var dog ikke strengt uath@ngige enheder, da
nogle Sortspetter indgik i flere parkombinationer, sa
testen er kun en tilnzrmelse. Men den antyder i det mind-
ste eksistensen af en markbar indavlsdepression i denne
bestand. Mere utvetydige konklusioner i samme retning
er gjort for Musvitter Parus major i savel England som
Holland, men generelt er undersggelser af spgrgsmalet
sjeeldne, iser nar det gelder spredt-rugende territoriale
arter, da det er svert at tilvejebringe et egnet materiale.

Hvis indavl nedsetter fitness, burde der selekteres for
mekanismer, der modvirker det. Spredning, is@r nar ét
kgn tenderer til at flytte over stgrre afstande end det an-
det, anses normalt for en sddan mekanisme. Men néar
beslegtede fugle siden alligevel mgdes, er det nok et
stort spgrgsmal, om de genkender hinanden. Fugle, der
lever i grupper (incl. par og foreldre/unger), kan tyde-
ligvis genkende hinanden, men denne evne falder med
tiden, nar de ikke lengere feerdes i samme omrade og
mgdes. I normale bestande er indavl gennemsnitligt et
ubetydeligt problem, sa der er ikke vundet meget ved at
forleenge hukommelsen pé det punkt. I sma bestande er
risikoen for tilfeldige pardannelser mellem beslegtede
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fugle stgrre; men her kan indavl samtidig vare at fore-
trekke, da alternativet vil vere at udsztte ynglen pa
ubestemt tid.

References

Aulén, G. & A. Carlson 1990: Demography of a declining
White-backed Woodpecker population. Pp. 63-66 in
Carlson, A. & G. Aulén (eds): Conservation and
management of woodpecker populations. — Swedish
Univ. Agricult. Sciences, Dep. Wildl. Ecol., report No. 17.

Christensen, H. 1995: Bestandsentwicklung und Ver-
wandtschaftsbeziehungen in einer kleinen Population
von Schwarzspechten (Drycopus martius) im deutsch-
dénischen Grenzraum. — Corax 16: 196-198.

Christensen, H. 2002: Spredning af unge Sortspatter
Dryocopus martius i forbindelse med indvandringen
til Sgnderjylland. — Dansk Orn. Foren. Tidsskr. 96:
161-167.

Crow, J.F. & M. Kimura 1970: An introduction to popu-
lation genetics theory. — Harper and Row, New York.

Greenwood, P.J., PH. Harvey & C.M. Perrins 1978: In-
breeding and dispersal in the great tit. — Nature 271:
52-54.

Lande, R. 1991: Population dynamics and extinction in
heterogeneous environments: the Northern Spotted
Owl. Pp 566-580 in Perrins, C.M., J-D. Lebreton &
G.J.M. Hirons (eds): Bird population studies. — Ox-
ford University Press.

Noordwijk, A.J. van & J.H. van Balen 1988: The Great
Tit, Parus major. Pp. 119-135 in Clutton-Brock, T.H
(ed.): Reproductive success. — University of Chicago
Press.

Noordwijk, A.J. van & W. Scharloo 1981: Inbreeding in
an island population of the Great Tit. — Evolution 35:
674-688.

Pettersson, B. 1985: Extinction of an isolated population
of the Middle Spotted Woodpecker Dendrocopos
medius (L.) in Sweden and its relation to general the-
ories on extinction. — Biol. Cons. 32: 335-353.

Ralls, K., P.H. Harvey & A.M. Lyles 1986: Inbreeding in
natural populations of birds and mammals. Pp. 35-56
in Soulé, M.E. (ed.): Conservation Biology. — Sinauer,
Sunderland, MA.

Tienderen, PH. van & A.J. van Noordwijk 1988: Dis-
persal, kinship and inbreeding in an island population
of the Great Tit. — J. Evol. Biol. 2: 117-137.

Hans Christensen
Tved 107 C
6270 Tgnder
Denmark

Kaj Kampp
Sindshvilevej 8, 3. th
2000 Frederiksberg
Denmark



