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Egg size of the Common Tern Sterna hirundo in Slovenia 
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Abstract -----------------

Clutch size and egg size of the Common Tern Sterna 
hintndo was studied in Slovenia. The total number of eggs 
measured was 242 from 90 nests . Among 90 complete 
clutches , 53 .7 % had three eggs. Density of breeding pairs 
had no effect on the clutch size. The largest eggs were 
found in clutches with two eggs. Egg length averaged 
4l.23 mm, egg breadth 30.07 mm, egg volume 19.52 cm3 

and egg shape 0.73. No significant relationship was found 

between egg size (volume, breadth, length) and latitude 
and longitude (this study and literature data) within Eu­
rope. 
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Introduction 

The Common Tern Sterna hirundo has a wide range 
of distribution in the Holarctic region (Harrison 
1982, Cramp 1985, Hume & Lemmetyinen 1997). 
Nevertheless , studies of Common Tern eggs are 
rather scarce (Glutz von Blotzheim & Bauer 1982, 
Cramp 1985, Burger & Gochfeld 1991 , and refer­
ences therein). In this paper I provide data on clutch 
size and egg size of the Common Tern in Slovenia. 
I also examine clutch and egg size between years and 
their geographic variation. 

Study area 

The data for this study were gathered in NE Slove­
nia, on Dravsko polje (46°25'N, 15°45'E) in Hoce 
gravel pit, where Common Terns breed in a colony 
with Black-headed Gulls Larus ridibundus (Vogrin 
1991). Agricultural landscapes are dominant through­
out, and there are numerous man-made water bodies 
(i .e. fish ponds, reservoirs , gravel pits) and small 
towns and villages. The area belongs to the sub­
Pannonic phytogeographical area (Marincek 1987). 
The climate is modified continental (mean annual 
rainfall = 1000 mm, mean temperature = 8 °C; see 
Furlan 1990). 

Methods 

The present study was carried out in 1990 and 1991. 
I recorded clutch size and egg size of the nests 
initiated during the peak period of egg laying. All 
nests were marked individually, and the visits were 
distributed over a period of about ten days. The total 
number of eggs measured was 242 from 90 nests. 

For describing the size and shape of eggs I used 
four parameters: EL = egg length (mm), EB = egg 
breadth (mm), EV = egg volume (cm3

) and ES = egg 
shape index. The maximum length and breadth were 
measured to the nearest 0.1 mm using dial calipers. 
Egg volume was calculated according to e.g. Horak 
et al. (1995) = p/6 x EL x EB2. When comparing data 
from the literature, I recalculated egg volumes ac­
cording to the same formula . Egg shape index (ES) 
was calculated according to Horak et al. (1995): EB/ 
EL. The larger the ES is, the rounder are the eggs. 

For statistical comparison Chi-square, ANOVA 
and Mann-Whitney U tests were used (Sokal & 
Rohlf 1995). Effects of latitude and longitude on the 
egg parameters were tested with multiple regres­
sion. Because data on single eggs are difficult to 
analyze statistically, e.g. because the eggs within a 
clutch are not independent, egg dimensions in this 
study were based on clutch means. The data were 
analysed using the SPSS 6.0 statistical programs. 
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Table 1. Number of nests and egg volume (cm3
) of the 

Common Tern Stel'l1a hirundo in relation to clutch size 
in northeastern Slovenia. 

Antal bon och iiggvolym (cm3
) ijorhallande tilllatll­

storlek hos jisktii I'll a i nordostra Slovenien 

Clutch size No of nests Egg volume iiggl'olYIII 
Mean s.d. Range 

KlllIstorlek Alltal bOil Medel Variatiollsbredd 

I 10(11.1 %) 19.14 1.34 17.79 - 20.95 

2 3 1 (34.4%) 20.01 1.27 17.42-22.01 

3 48 (53.3 %) 19.19 1.11 16.98 - 21.04 

4 1(1.1 %) 

Results and discussion 

The clutch size distribution is given in Table 1. The 
most common clutch size was 2- 3 eggs, although 
clutches of 1 and 4 eggs sometimes occurred. Among 
90 complete clutches, 53.3% had three eggs. Four 
eggs occurred only once (1.1 %) . The mean clutch 
size of the 90 nests was 2.69 (SD = 0.71). The 
average clutch size was similar to that found in other 
areas (e.g. Cramp 1985, Burger & Gochfeld 1991 
and references therein). Four-egg clutches are very 
rare and are not found at all in some years (Burger & 
Gochfeld 1991), and the same was true in my study 
area as well. 

In some species density of breeding pairs is neg­
atively correlated with clutch size (Klomp 1970). 
For the Common Tern, however, Burger & Gochfeld 
(1991) found that larger colonies generally had 
higher mean clutch size. This rule was not true in my 
case. In Hoce gravel pit the difference in number of 
pairs was highly significant (27 pairs in 1990, 63 
pairs in 1991; Chi-square = 14.4, df= 1, P < 0.005) 
(see also Vogrin 1991, where there are mistakes with 
numbers of pairs), but clutch size did not differ 

(Mann-Whitney U test, U = 141.3, P> 0.05) . 
In my study area it seems that the largest eggs (egg 

volume) of the Common Tern are in medium-sized 
clutches, i.e. clutches with two eggs (Table 1), but 
the differences between clutches were not signifi­
cant (F = 2.59, P > 0.05). The same result was 
obtained also by Winkel (1970) for the Great Tit 
Pants Inajar eggs. 

According to e.g. Ojanen et al. (1981) and Jarvin­
en (1996), in a variable environment, the correlation 
between egg size and clutch size varies from year to 
year depending on temperature. Buitron (1988), 
Jarvinen & Pryl (1989), Goodburn (1991), and Ho­
rak et al. (1995) found that female body weight and 
warm weather during the egg laying period had 
positive effects on egg size. Opposite results were 
obtained by e.g. Kuitunen (1987) who points out that 
age, weight and size of the female did not correlate 
with clutch size. Anyway, Nisbet (1977) showed that 
female Common Terns with larger body reserves 
also lay larger clutches. The interpretation given to 
this has been that the laying of Common Terns is 
food-limited (the "pre-egg food limitation hypothe­
sis" of Ankney & Macinnes 1978). The egg of the 
Common Tern weights about 20 g (Glutz von Blotzhe­
im & Bauer 1982, Cramp 1985, Brenninkmeijer et 
al.1997), which is 15% of the weight of an adult bird 
(Cramp 1985). Thus, a clutch of two eggs weighs 
30% and a clutch of three 45% of the female weight. 
One egg is therefore a significant cost for Common 
Tern (see also Nisbet 1977). Modal clutch size could 
thus be affected by a significant increase in food 
prior to egg laying. 

According to this I think that clutch and egg size 
in the Common Tern, at least in my study area, 
depend mostly on food availability (see also Lack 
1947) and maybe also on calcium resources (see 
Brenninkmeijer et al. 1997, Nisbet 1997) prior to 
and during egg laying. 

Egg length averaged 41.23 mm, egg breadth 30.07 

Table 2. Dimensions of eggs of the Common Tern Sterna hirundo in Slovenia in 1990 and 1991. Clutch used as 
sampling unit. 

Aggdimensioner hosjisktiirna i Slovenien 1990 och 1991. Kullen anviind som stickprovsenhet. 

Variable Mean SD Range n 
Variabel Medel Variationsbredd 

Length Uingd (mm) 41.23 1.31 38.30 - 43.70 90 
Breadth Bredd (mm) 30.07 0.75 28.40 - 31.45 90 
Volume Valym (cm3

) 19.52 1.25 16.98 - 22.01 90 
Shape Fonn 0.73 0.03 0.66 - 0.78 90 
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Table 3. Dimensions of the Common Tern Sterna hirundo eggs in different parts of Europe. 

Dimensionerjorjisktiirneiigg i olika delar av Europa 

EL(mm) EB(mm) EV (cm3) No. of eggs Country (latitude, longitude) Source 
Allla{ iigg Land ({all/IUd, (ollgilud) Kii{{a 

41.8 30.4 20.22 90 Switzerland, Bodensee (47°N 9°E) Noll (1943) 
41.84 30.56 20.46 416 Germany, Oberrhein Glutz von Blotzheim & Bauer 
(1982) 
41.9 30.3 20.14 59 Slovakia, Danub (48°N 18°E) G1utz von Blotzheim & Bauer 
(1982) 
41.03 30.2 19.59 114 Austria, Inn (48°N l3°E) Glutz von Blotzheim & Bauer 
(1982) 
41.4 30.4 20.03 14 Bulgaria, Lake Atanasov (42°N 27°E) (Konigstedt et a!. 1991) 
41.5 30.6 20.34 Poland, Lake leziorsko (51 ON 18°E) Becker et a!. 1997 
41.8 30.3 20.09 Germany, Wadden Sea (530 N 08 °E) Becker et a!. 1997 

19.72 199 Netherlands , Dutch Wadden Sea (53°N 5°E) (Brenninkmeijer et a!. 1997) 
41.23 30.07 19.52 90* Slovenia, Dravsko po1je (46°N 16°E) this work 

:I: In this study: Number of clutches. I denna studie: Antal kullm: 

mm, egg volume 19.52 cm3 and egg shape 0.73 
(Table 2). Application of AN OVA to the 1990-1991 
data showed no significant variation in egg length (F 
= 2.36, n.s.), in egg breadth (F = 1.71, n.s.) or in egg 
shape (F = 1.07, n.s.) between the two years. How­
ever egg volume differed significantly between the 
years (F = 4.13, P < 0.05). 

Correlation between egg length and egg breadth 
was 0.08 (P > 0.5). Egg volume depended more on 
egg breadth (1' = 0.88, P < 0.001) than on egg length 
(1' = 0.50, P < 0.005), whereas egg shape depended 
more on egg length (1'= - 0.75, P < 0.001) than on egg 
breadth (1' = 0.48 , P < 0.005). 

The mean egg volume and egg size were similar to 
those found in e.g. the Dutch Wadden Sea (Bren­
ninkmeijer et al. 1997), Lake Atanasov (Konigstedt 
et al. 1991), Germany and Poland (Becker et al. 
1997) and also similar to data given by Cramp 
(1985) and Glutz von Blotzheim & Bauer (1982)­
Table 3. Latitude and longitude had no significant 
effects on egg size (volume, breadth, length). It 
seems that egg size does not change with latitude and 
longitude in the Common Tern in Europe. 

Acknowledgements 

Finomehanika Dobrajc (Mr. Dobrajc), Dikplast (Mr. 
Kregar) and Gedaco (Mr. Geratic) provided finan­
cial aid for which I am most grateful. I also thank Dr. 
Soren Svensson for comments on earlier version of 
the manuscript. 

References 

Ankney, C.D. & Macinnes, C.D. 1978. Nutrient reserves and 
reproducti ve perfomance of female Lesser Snow Geese. 
Auk 95: 459--471. 

Becker, P.H., Frank, D. & Wagener, M. 1997. Luxury in 
freshwater and stress at sea? The foraging of the Common 
Tern Sterna hirundo. Ibis 139: 264-269. 

Brenninkmeijer, A., Klaassen, M. & Stienen, W.M. 1997. 
Sandwich Terns Sterna sandvicensis feeding on shell frac­
tions. Ibis 139: 397--400. 

Buitron, D. 1988 . Female and male specialization in parental 
care and its consequences in Black-billed Magpies. Condor 
90: 29-39. 

Burger, J. & Gochfeld, M. 1991. The Common Tern: its 
breeding biology and social behavior. Columbia Universi­
ty Press. New York. 

Cramp, S. (ed.) 1985. The Birds of Ihe Western Palearctic. 
Handbook of the Birds of Europe, the Middle East and 
North Africa. Vol. IV. Oxford: Oxford University Press. 

Furlan, D. 1990. Das klima der gegend zwischen dem PohOIje 
und dem Boc. Zbornik obcine Siovenska Bistrica: 332-
347. SlovenskaBist:rica. (In Slovene with German summa­
ry). 

Glutz von Blotzheim, U.N. & Bauer, K.M. 1982. Handbuch 
del' Vogel Mitteleuropas. Band 8/ll. Charadriiformes, 3. 
Teil. Akademische Verlagsgesellschaft, Wiesbaden. 

Goodburn, S.F. 1991. Territory quality or bird quality? Factors 
determining reproductive success in the Magpie (Pica 
pica). Ibis 133: 85-90. 

Horak, P. , Mand, R. , Ots , 1. & Leivits , A. 1995. Egg size in the 
Great Tit Parus I11Qjor: individual, habitat and geographic 
differencess . Ornis Fennica 72: 97-114. Helsinki. 

Hume, R. & Lemmetyinen, R. 1997. Common Tern Sterna 
hirundo. Pp. 356-357 in The EBCC Atlas of European 
Breeding Birds (Hagemeijer, W.J. & Blair, M.J ., eds). T & 
A D Poyser. 

89 



Jarvinen, A. 1996. Correlation between egg size and clutch 
size in the Pied Flycatcher Ficedula hypoleuca in cold and 
warm summers. Ibis 138: 620-623 . 

Jarvinen, A. & Pryl, M. 1989. Egg dimensions of the GreatTit 
Parus major in southern Finland. Ornis Fennica 66: 69-74. 

Klomp, H. 1970. The determination of clutch size in birds. A 
review. Ardea 58: 1- 124. 

Konigstedt, D.G.W., Robel , D. & Gottschalk, W. 1991 . Brut­
biologishe, okologishe und faunistische Untersuchungen 
zu einigen Vogelarten der Sa linen von Burgas (Bulgarien) . 
Zool. lb. Syst. 118: 117-146. 

Kuitunen , M. 1987. Seasonal and geographical variation in the 
clutch size of the Common Treecreeper Certhiajall1iliaris. 
01'/1is Fennica 64: 125- 136. 

Lack, D. 1947. The significance of clutch size. I- II. Ibis 89: 
302-352. 

Marincek, L. 1987. Bukovi gozdovi na slovenskem. Delavska 
enotnost Ljubljana. 153 pp. 

Nisbet, 1.T.c. 1977. Courtship-feeding and clutch size in 
Common Terns Sterna hirul/do. Pp. 101 - 109 in Evolutio­
nary Ecology (Stonehouse, B.M. & Pen'ins, C.M. , eds). 
Univ. Park, Baltimore. 

Nisbet, I.T.C. 1997. Female Common Terns Sterna hirundo 
eating mollusc shells: evidence for calcium deficits during 
egg laying. Ibis 139: 400-401. 

Noll, H. 1943. Die Flussseeschwaibe am Untersee. 01'/1itholo­
gisher Beobachter 40: 101- 109. 

Ojanen, M. , Orell , M. & Vaisanen , A. 1981 . Egg size variation 
within passerine clutches: effects of ambient temperature 
and laying sequence. 01'/1is Fennica 58: 93-108. 

Sokal , R.R. & Rohlf, FJ. 1995. Biometry. The principles and 
practice ojstatistics in biological research. W.H. Freeman 
and Company, New York. 

Vogrin, M. 1991. A new colony of Black-headed Gull Larus 
ridibundus and Common Tern Sterna hirundo at Hoce near 
Maribor. Acrocephalus 12: 121-122. (In Slovene with 
English summary) . 

Winkel, W. 1970. Experimentelle Untersuchungen zur Brutbi­
ologie von Kohl- und Blaumeise (Paru.\' lI1ajor und Parus 
cael'uleus). Uber Legeperiode, Eigrosse, Brutdauer, Nest­
lingsentwicklung und Reaktion bei Veranderung del' Ei­
zahl. l . Om. 111: 154- 174. 

Sammanfattning 

Aggstorlek hosfisktiirna Sterna hirundo i Slovenien 

Trots att fisktarnan har ett vidstrackt utbrednings­
OIm"ade i Holarktis finns fa studier av dess agg. I 
denna artikel gerjag uppgifter om kull- och aggstor­
lek fran en koloni i ett jordbruksolm"ade i nordostra 
Slovenien samt jamfor dessa med uppgifter fran 
andra regioner. 
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Bona i kolonin marktes individuellt och besoktes 
under en tiodagarsperiod under tiden fOr den mest 
intensiva laggningen. Sammanlagt samlades upp­
gifter fran 242 agg i 90 bon aren 1990 och 1991. Jag 
matte aggens langd (EL) och bredd (EB) och berak­
nade sedan deras volym (EV) och form (ES). Voly­
men beraknades med formeln EV = p/6 x EL x EB2. 
Formindex beraknades genom ES = EB/EL, vilket 
innebar rundare agg ju hogre yarde fOr ES. Nar jag 
testade vardena statistiskt anvande jag kLlllen som 
stickprovsenhet eftersom aggmatten inom en kull 
inte ar oberoende. 

Tabelll visar kullstorlek och volym. Tva eller tre 
agg var vanligaste kullstorleken och fyra agg fOre­
kom bara en gang. Detta stammer med vad man 
funnit i andra studier. Hos vissa arter har man funnit 
att kullstorleken minskar nar populationstatheten 
okar, medan en studie av fisktarna (Burger & Goch­
feld 1991) har visat att stOrre kolonier ocksa hade 
stOrre kullstorlekar. I min koloni gallde dock inte 
detta. Ena aret fanns 27 par och andra aret 63 par, 
men den genomsnittliga kullstorleken val' inte olika. 
Det fanns en tendens i mitt material, dock inte 
signifikant, att kullar med tva agg hade de storsta 
aggen (Tabell 1). 

En teori sager att korrelationen mellan kull- och 
aggstorlek hanger samman med temperaturen i en 
variabel miljo. Manga olika faktorer paverkar dock, 
och hos fisktarna harman funnit att honans kondi­
tion (vikt och storlek) paverkar kullstorleken. Detta 
har man tolkat som att fisktarnan ar fOdobegransad 
under perioden fore agglaggningen. Fisktarnan !ag­
ger ocksa relati vt sett mycket stora agg. Ett agg utgor 
15% och en treaggskull darfOr45 % av kroppsvikten, 
vilket gar det rimligt att anta att fOdotillfangen fOre 
agg!aggningen kan paverka kullstorleken. 

Tabell 2 visar aggens !angd och bredd. Det fanns 
ingen skillnad mellan fu'en i dessa matt och inte 
heller i aggens form. Daremot var det skillnad i 
aggens volym. Det fanns ingen korrelation mellan 
langd och bredd. Volymen berodde mer pa aggens 
bredd an pa deras !angd medan det var tvartom fOr 
formjndex. 

lamfOrelsen med uppgifter fran andra onu"aden 
(Tabe1l3) visade att det inte fanns nagra skillnader i 
aggstorlek, vilket innebar att jag inte kan pavisa 
nagra effekter pa grund av latitud eller longitud inom 
Europa. 


