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usual food sources (Ulfstrand 1962) . The scarcity of obser-
vations of egg predation in Sweden, even during large
sawfly outbreaks, indicates that feeding on sawfly eggs re-
quires learning by the birds. Furthermore, due to the small
size of the sawfly eggs, this behaviour is likely to be rein-
forced only at very high egg densities . It is possible that the
egg eating behaviour becomes established more easily on
lodgepole pine, since the yellowish marks over the egg
niches contrast much more with the normal colour of the
needles than they do on the native Scots pine .
The overall effects of egg predation by birds on popula-

tions of the European pine sawfly can be assumed to be neg-
ligible . A high egg density is apparently required before this
behaviour is profitable to the birds . Even at high egg de-
nsities it seems unlikely that predation can reach high
levels, because the time needed to find a new egg cluster
will gradually increase as more egg clusters are destroyed .
The availability ofother food items can also be expected to
influence the level of predation on sawfly eggs .
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Selostus : Ruskean mäntypistiäisen munat talitiaisen
ravintona

Ruskean mäntypistiäisen munia tutkittiin 13 tuhoalueella,
mutta lintujen havaittiin syöneen niitä vain kahdella alueel-
la . Itä-Upplannissa havaittiin vain muutamia syötyjä mu-
nia, mutta Smålannissa, 55 hehtaarin nuoressa Pinus con-
torta-männikössä, 5 % munista oli syötyjä . Tällä alueella
munatiheys oli erittäin suuri . 1960 vuosikasvainnäytteestä
47 % :ssa oli munia . Yhdessä vuosikasvainnäytteessä oli
keskimäärin 224 munaa . Metsikössä arvioitiin olleen 200
miljoonaa munaa, ja lintujen arvioitiin syöneen niistä 10
miljoonaa . Talitiaisten havaittiin syövän munia .
Munat ovat neulasen sisällä, mutta neulasen pintaan

muodostuu vastaavaan paikkaan keltainen piste . Yksi mu-
na painaa vain n . 0 .16 mg . Talitiaisen arvioitiin tarvitsevan
päivässä vähintään 50 000 munaa . Tähän se ei kuitenkaan
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Accumulating in food chains, mercury can become a threat
to successful reproduction in birds, especially piscivorous
species .

In eggs of migratory species, such as the Goosander in
the south-western archipelago of Finland, high mercury
contamination has been traced to the overwintering area
(Wahlberg et al . 1971). Mercury and other biocides in the
eggs of seven aquatic birds breeding in Lake Päijänne have
also been assumed to derive mainly from the winter quar-
ters, as the birds lay their eggs soon after arriving in Finland
(Paasivirta et al . 1981) .

In this study, I measured mercury content in the eggs of
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pystyisi, mutta esimerkiksi 10 lintua, joista kukin käyttäisi
munien syömiseen 20 % päivittäisestä ruokailuajastaan,
pystyisi aiheuttamaan havaitun predaation noin 100 päiväs-
sä .
Ruskean mäntypistiäisen munien syöminen talvella on

luultavasti kannattavaa vain, jos munatiheys on hyvin suu-
ri, jolloin munaryhmät voidaan löytää nopeasti . Munapre-
daatiohavaintojen harvinaisuus jopa tuhoalueella viittaa
siihen, että tämä käyttäytyminen vaatii linnuilta oppimista .
Loppupäätelmänä on, että lintujen munapredaatiolla ei ole
merkittävää vaikutusta ruskean mäntypistiäisen populaati-
odynamiikkaan, mutta munat voivat ajoittain olla talitiai-
sen ja ehkä muidenkin tiaisten talviruokaa .
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two species which feed largely on fish (Fjeldså 1973, von
Haartman et al . 1963-72) .
The aim was to determine the mercury levels in an area

which is supposed to be relatively free from mercury, as the
closest known sources of mercury pollution are situated 50
km north and south of the study area (Nuorteva 1971) .

1 also had in mind to determine whether there is a de-
crease in the mercury level of grebes' eggs during the breed-
ing season, as this would indicate that the birds can elimi-
nate mercury, a capacity which has been established in the
Osprey (Häkkinen & Häsänen 1980) and several other
species (Fimreite 1979 ) .
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Table 1 . Mercury content in eggs of the Great Crested Grebe and the Horned Grebe (mg/kg, wet weight) .

Table 2 . Mercury content in eggs from the same clutches of the Great Crested Grebe (mg/kg, wet weight) . Eggs not in
chronological order .

The eggs, a total of 44 from the Great Crested Grebe and
4 from the Horned Grebe, were collected between 20 May
and 3 August 1981 in Korsnäs (62"49'N and 21°10'E) on the
coast of the Gulf of Bothnia . All the eggs were taken from
nests which had either been destroyed by rising water and
hard wind or otherwise deserted by the grebes .
The mercury contents were measured using a Coleman

MAS-50 cold vapour atomic absorption spectrometer .
The mercury level in the eggs was generally low and

ranged from 0 .01 to 0.33 mg/kg, wet weight (Table 1) . In
the eggs of both species, the mercury content of the white
was approximately 4 times as high as that of the yolk . Ac-
cording to Bäckström (1969), a high level in the white indi-
cates that the mercury mostly occurs in the form of methyl
mercury .
Five of the eggs of the Great Crested Grebe were addled,

but their mercury content was also low (Table 1) .
The mercury content in eggs from the same clutches var-

ied only slightly (Table 2) . This result is in accordance with
mercury analyses on Heron and Egret eggs (Hoffman
1980) .
Unfortunately, a possible change in the mercury level of

the eggs during the summer could not be studied more
closely, as most of the eggs were collected on one occasion,
early in the breeding season .
The level of mercury in eggs of the Great Crested Grebe

in Lake Päijänne, z = 0.92 mg/kg (Paasivirta et al . 1981),
was four to five times as high as the levels measured in this
study . In contrast to the present coastal area, Lake
Päijänne receives the effluents of several pulp and paper
mills .
However, it is not certain that the difference in mercury

levels is due to the differences in the contamination level of
the breeding areas, as the wintering areas can also play a de-
cisive role .
The mercury levels in the eggs collected for this study

probably do not affect the reproductive success of the Great
Crested Grebe orthe Horned Grebe . Häkkinen & Häsänen
(1980) reported that the hatchability of eggs of piscivorous
species is impaired when the mercury level reaches 0 .5 to
1 .0 mg/kg, wet weight . However, the tolerance of mercury,
can vary widely between species (Fimreite 1979) .
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Sammanfattning : Kvicksilverinnehåll i ägg av
skäggdopping och svarthakedopping i skärgården i
Korsnäs
Sommaren 1981 insamlades 44 ägg av skäggdopping oeh 4
ägg av svarthakedopping i skärgården i Korsnäs . Kvicksil-
verhalten i 5ggen var genomgående lag oeh varierade mel-
Ian 0.01 oeh 0.33 mg/kg . Högst var halten i vitan hos färska
ägg och i r6tägg . Halterna torde inte påverka äggens kläck-
barhet .
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Great Crested Grebe Horned Grebe
N Range Mean ± SD N Range Mean ± SD

Fresh eggs
white 20 0.10-0.33 0.203 ± 0.067 3 0.13-0.22 -0.16 ± 0.052yolk 13 0.01-0.07 -0.05 ± 0.018 3 0.03-0.05 0.043 ± 0.012Addled eggs 5 0.13-0.19 0.158 ± 0.022

Clutch no . Mercury content in different eggs (white/yolk)

1 0 .16/0 .05 0.17/0 .02
2 0.22/0 .06 0.24/0 .07 0 .25/0 .06
3 0.10/0 .04 0.12/0 .04 0 .11/0 .06 0 .25/0 .06
4 0.30/- 0.32/- 0.30/- 0 .29/-
5 0.16/0 .05 0.18/- 0.24/- 0 .20/0 .06 0.19/- 0.25/-


