
Proc. 16th Europ. Coll. Arachnol. 91-105 Siedlce, 10.03.1997 

Spiders (Araneae) as bird food 

Peter GAJDOS1 and Anton KRISTIN2 

I Institute of Landscape Ecology of Slovak Academy of Sciences, Akademicka 2, 949 01 
Nitra, Slovakia. 
2 Institute of Forest Ecology of Slovak Academy of Sciences, StUrova 2, 960 03 Zvolen, 
Slovakia. 

Key words: spiders, species composition, food of birds, food variability, 
Slovakia, Bavaria. 

ABSTRACT 
The diet of 40 bird species (passerines, woodpeckers, Coraciiformes) was 

studied using the neck ring method and dropping analysis. Altogether 60,335 
food items out of 7,919 food samples were examined. One hundred and 
sixteen spider species belonging to 60 genera and 20 families were found in 
the food of 34 bird species. Diaea dorsata, Xysticus lanio, Philodromus 
rufus, Araniella cucurbitina and species of the genus Coelotes played the 
important role in the diet. Rare species like Dipoena inornata, Entelecara 
erythropus, Hypsosinga albovittata, Pardosa sordidata, Cheiracanthium 
montanum, Marpissa radiata, Sitticus caricis and Araniella proxima (first 
record for Slovakia) were found. 

INTRODUCTION 
Spiders are important food for many evertebratophagous (insectivorous) 

and omnivorous birds. Their proportion and species composition in food of 
some bird species during the breeding period is mentioned by several authors 
(e.g. Bures 1986; Prokofjeva 1986; Torok 1988; Torok & T6th 1988; Sacher 
& Dornbusch 1990; Renner & Dick 1992; Kristin 1994, 1995). 

Bird predation, as one of the reasons of winter mortality in spruce-living 
spiders, was studied by Askenmo et al. (1977), Norberg (1977) and 
Gunnarsson (1983). Thaler (1973) observed the behaviour of goldcrests 
(Regulus r. regulus), foraging in spruce during winter in the surroundings of 
Innsbruck (Austria), which preferred small spiders (about 2 mm long). The 
composition and proportion of arachnids in the food of Turdus philomelos in 
winter samples is reported by Fraticelli (1982). Walzberg (1993) studied the 
food of Lanius collurio and the proportion of arachnids in its diet. The 
articles mentioned concern detailed studies and deal with very narrow fields; 
more general data are not available. 
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The aims of the present study were: 
1. to analyse the food variability and to determine the proportion of 

spiders in the diet of 40 selected bird species, 
2. to present a survey of the determinable taxa of spiders occurring in the 

food of nestlings of 21 selected bird species and their qualitative and 
quantitative structure. 

MATERIAL AND METHODS 
The diet of 40 bird species (passerines, woodpeckers, Coraciiformes) was 

studied using the neck ring method and dropping analysis. The study area 
. was mainly located in oak-beech forests, pastures and hedges in Slovakia and 

Bavaria. The research period lasted from May to July in the years 1978-1994. 
During the study 60,335 food items out of 7,919 food samples were 
examined. From 11 Slovak localities only 1,176 spider specimens of 3,191 
spider items (neck ring samples, 21 bird species) could be determined to the 
family, genus or species level. The relative abundance (n %) of each spider 
taxon out of all determined specimens (Ln = 1,176) and relative frequency 
(f %) of each spider taxon out of all food samples with determined spider 
taxa (Lf = 610) are given in Tab. 2. 

RESULTS 
I. Food of selected bird species during the breeding period 
During the breeding period 40 investigated bird species consumed a wide 

spectrum of different taxonomical groups. Caterpillars of Lepidoptera (butterflies 
and moths), Coleoptera (beetles), Hymenoptera, Homoptera and Diptera (flies and 
midges) were eudominant components for majority of bird species. 

Spiders (3,191 items = 5.3 %) were found in the food of 34 bird species 
(Tab. 1). In the food of 12 bird species spiders were found eudominantly 
(n > 10 %). The highest proportion of spiders was observed in the food of 
Remiz pendulinus (35.2 %), Picoides tridactylus (33.6 %) and Parus caeruleus 
(31.3 %) (Tab. 1). 

11. Species composition of spiders in bird food 
The spider specimens from 11 Slovakian localities were assigned to 116 

species, 60 genera and 20 families (more than 118 of the Slovakian spider 
fauna), including rare and interesting species: Dipoena inornata, Entelecara 
erythropus, Hypsosinga albovittata, Pardosa sordidata, Cheiracanthium 
montanum, Marpissa radiata, Sitticus caricis, and Araniella proxima, the 
latter being new for the country . 
. The most abundant and most frequent spider species were (Tab. 2): 

Xysticus lanio (found in 11 bird species with n = 15.2 %), Diaea dorsata (in 
11 bird species with 11.8 %), Araneus triguttatus (in 10 bird species with 3.3 
%), and Araniella cucurbitina (in 10 bird species with 3.3 %). 
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Tab. 2. Spiders in the food of selected 21 bird species in Central Europe (n -
abundance, n % - relative abundance, f - frequency~ f% - relative frequency). 

Spider species Bird ~ecies 0 0 0/0 f f% 
Segestriidae 
Segestria senoculata (L.) Cerithia (amiliaris L. 4 0.34 3 0.49 

Ficedula albicollis (Temm.) 1 0.09 I 0.16 
Oenanthe oenanthe (L.) 1 0.09 1 0.16 
Sitta europaea L. I 0.09 1 0.16 

Mimetidae 
Erofilrcata (Villers) Prunella modularis (L.) 2 0.17 2 0.33 

Troglodytes troglodytes (L.) 2 0.17 2 0.33 
Dipoena inornata (0. P.-c.) Anthus trivialis (L.) 1 0.09 I 0.16 
Enoplognatha ovata (Clerck) Anthus trivialis (L.) I 0.09 1 0.16 

Phylloscopus sibilatrix (Bechst.) 1 0.09 1 0.16 
Prunella modularis (L.) 18 1.53 4 0.66 
Troglodytes troglodytes (L.) 1 0.09 I 0.16 

Episinu.~ angulatus (Black.) Prunella modularis (L.) 2 0.17 2 0.33 
Robertus truncorum (L. K.) Prunella modularis (L.) 1 0.09 1 0.16 
Theridion impressum L. K. Anthus trivialis (L.) 2 0.17 1 0.16 
Theridion bimaculatum (L.) Antlnls trivialis (L.) 1 0.09 I 0.16 
Theridion nigrovariegatul11 Sim. Prunella 1110dularis (L.) I 0.09 I 0.16 
Theridion pictum (Walck.) Certhia{al11iliaris L. 2 0.17 1 0.16 
Theridion tinctlll11 (Walck.) Anthus trivialis (L.) I 0.09 1 0.16 
Theridion varians Hahn Phylloscopus collybita (Vieil.) 4 0.34 3 0.49 

Prunella modularis (L.) 1 0.09 1 0.16 
Linyphiidae 
Bathyphantes nigrinus (Westr.) Prunella l110dularis (L.) 2 0.17 2 0.33 
Diplocephalus picinus (Black.) Prunella 1110dularis (L.) \3 1.11 4 0.66 
Dismodicus bi/i-ons (Black.) Prunella l110dularis (L.) I 0.09 I 0.16 
Entelecara ervthropus (Westr.) Prllnella l110dularis (L.) 1 0.09 I 0.16 
Erigone atra Black. Anthus trivialis (L.) 1 0.09 1 0.16 
Gonatiul11 rubelllll11 (Black.) Prunella 1110dularis (L.) 4 0.34 3 0.49 
Lepthyphantes sp. Prunella modularis (L.) 1 0.09 1 0.16 
Lepthyphantcs cri status' (Menge) Prunella modularis (L.) 9 0.77 5 0.82 
Lepthvphantcs tlavipes (Black.) Prunclla l110dularis (L.) 1 0.09 1 0.16 
Lcpthyphantcs mughi (Fickert) Prunella modularis (L.) 17 1.45 2 0.33 
LpthvphantcI' tcnebricola (Wider) Prunclla modularis (L.) 6 0.51 

.., 
0.49 .) 

Linyphia sp. Ficcdula albicolli.l' (Temm.) 1 0.09 1 0.16 
Linyphia sp. Phvlloscopus collybita (Vieil.) I 0.09 I 0.16 
Linyphia hortensis Sund. Sitta curopaca L. 4 0.34 .., 

0.49 .) 

Troglodytes troglodytes (L.) 3 0.26 I 0.16 
Linyphia triangularis (Clerck) Phvlloscopus collybita (Vieil.) 3 0.26 I 0.16 
Linyphiidae non det. Erithacus rubecula (L.) 1 0.09 1 0.16 

Parus~alustris L. 1 0.09 I 0.16 
Prunclla 1110dularis (L.) 1 0.09 1 0.16 
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Tab 2 cont 
Spider species Bird species n nIY. f fa;. 

I II! herbigradus (Black.) Prunella modularis (L.) 1 0.09 1 0.16 
Microneta viaria (Black.) Prunella modularis (L.) 3 026 3 0.49 
Neriene emphana (WaIck.) Coccothraustes coccothraustes (L.) 1 0.09 1 0.16 
Neriene peltata (Wider) Phylloscopus collvbita CVieil.) 6 0.51 5 0.82 
Neriene radiata (WaIck.) Fieedula albieollis (Temm.) 2 0.17 1 0.16 

Phylloscopus eollvbita (Vieil.) 2 0.17 2 0.33 
1i cristatus (WIder) Phylloseopus eollybita (Vieil.) 2 0.17 2 0.33 
Walckenaeria acuminata Black. Prunella modularis (L.) 1 0.09 1 0.16 
Walekenaeria antiea (Wider) Prunella modularis (L.) 1 0.09 1 0.16 
Walckenaeriacuspidata Black. Prunella modularis (L.) 1 0.09 1 0.16 
Tetrapathidae 
Metellina mengei (Black.) Parus major L. 1 0.09 1 0.16 
Paehygnatha degeeri Sund. Anthus trivialis (L.) 2 0.17 1 0.16 
PaehYK'Ultha listeri Sund. Prunella modularis (L.) 2 0.17 2 0.33 
Tetragnatha sp. Anthus trivialis (L.) 1 0.09 1 0.16 
Tetraf(flatha pinieola L K. Passer monlanus (L.) 1 0.09 1 0.16 
Araneidae 
Araneus sp. Fieedula albicollis (Temm.) 1 0.09 ] 0.16 

Porus ater L. ] 0.09 1 0.]6 
Porus palustris L. ] 0.09 1 0.16 
Remiz pendulinus (L.) 1 0.09 1 0.16 
Sina europaea L. 1 0.09 1 0.16 

Araneus alsine (WaIck.) Prunella modularis (L.) 1 0.09 1 0.16 
Araneus diadematus Clerck Parus ater L. 4 0.34 1 0.16 

Parus palustris L. 1 0.09 1 0.16 
Phylloseopus eollvbita (Vieil.) 2 0.17 ] 0.16 
Silta europaea L. ] 0.09 ] 0.16 

Araneus marmoreus Clerck Porus major L. 2 0.17 2 0.33 
Remiz pendulinus (L.) ] 0.09 1 0.16 

Araneus triguttatus (Fabr.) Certhia familiaris L. 1 0.09 1 0.16 
Erithacus rubecula (L.) 2 0.17 I 0.16 
Fieedula albieollis (Temm.) 2 0.17 2 0.33 
Parus aler L. 4 0.34 3 0.49 
Parus caeruleus L. 11 0.94 4 0.66 
Parus major L. 4 0.34 1 0.16 
Parus palustris L. 1 0.09 1 0.16 
Phylloscopus eollybita (Vieil.) 10 0.85 5 0.82 
Phylloscopus sibilatrix (Bechst.) 1 0.09 1 0.16 
Sitta europaea L. 2 0.17 2 0.33 

Araniella sp. Coccothraustes coccothraustes---o....) 6 0.51 2 033 
Erithacus rubecula (L.) 1 0.09 1 0.16 
Fieedula albieollis (Temm.) 7 0.60 5 0.82 
Parus eaeruleus L. 3 026 ] 0.16 
Parus palustris L. 2 0.17 1 0.16 
Phylloscopus eollybita (Vieil.) 6 0.5] 2 033 
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Tab. 2 cont. 
Spider species Bird species n n% f t% 

Aroniella alpiea (L. K.) Fieedula albieollis (Temm.) 2 0.17 2 0.33 
Parus ater L. 5 0.43 2 0.33 
Parus eaeruleus L. 4 0.34 2 0.33 
Sit/a europaea L. 1 0.09 1 0.16 

Aroniella cucurbitina (Clerck) Anthus trivialis (L.) 1 0.09 1 0.16 
Erithacus rubecula (L.) 1 0.09 1 0.16 
Fieedula albicollis (Temm.) 6 0.51 4 0.66 
Parus ater L. 4 0.34 2 0.33 
Parus eaeruleus L. 3 0.26 2 0.33 
Parus major L. 3 0.26 1 0.16 
Parus palustris L. 1 0.09 1 0.16 
Phylloseopus eollybita (Vieil.) 18 1.53 5 0.82 
Remiz pendulinus(L.) 2 0.17 2 0.33 

Aroniella ineospicua (Sim.) Parus eaeruleus L. 1 0.09 1 0.16 
Parus palustris L. 2 0.17 2 0.33 

AronieIIa ... - r"";:,... (Kulcz.) Coccothraustes coccothraustes (L.) 3 0.26 1 0.16 
Fieedula albicollis (Temm.) 2 0.17 2 0.33 
Parus ater L. 3 0.26 1 0.16 

Araniella ... - r"";:,... (Kulcz.) Parus major L. 1 0.09 1 0.16 
Passer montanus (L.) 1 0.09 1 0.16 

Aroniella proxima (Kulcz.) Parus aler L. 3 0.26 1 0.16 
Phylloseopus sibilatrix (Bechst.) 1 0.09 1 0.16 
Sitta europaea L. 1 0.09 1 0.16 

Cyc/osa eoniea (Pallas) Erithacus rubecula (L.) 1 0.09 1 0.16 
Fieedula albieollis (Temm.) 7 0.60 4 0.66 
Parus eaeruleus L. 5 0.43 3 0.49 
Parus palustris L. 2 0.17 2 0.33 
Phylloseopus eollybita (VieilJ_ 8 0.68 3 0.49 
Phylloseopus sibilatrix (Bechst.) 2 0.17 2 0.33 

Gibbamneo hiIuben:uIata~alck.) Parus aler L. 2 0.17 2 0.33 
Sitta europaea L. 1 0.09 1 0.16 

Gibbaronea 1!ibbosa (Walck.) Parus eristatus L. 2 0.17 1 0.16 
Parus major L. 1 0.09 1 0.16 

albovittala (Westr.) Anthus trivialis (L.) 2 0.17 1 0.16 
Phoenicurus ochruros (Gmelinl 1 0.09 1 0.16 

Hypsosinga heri (Hahn) Remiz pendulinus (L.) 1 0.09 1 0.16 
Larinioides eornutus (Clerck) Remiz~ndulinus (L.)_ 5 0.43 2 0.33 
Singa nitidula C. L. K. Remiz pendulinus (L.) 11 0.94 3 0.49 
Ll'cosidae 
Alopeeosa aculeata (Clerck) Oenanthe oenanthe (L.) 2 0.17 1 0.16 
A ! PUlverulenta (Clerck) Phoenicurus oehruros (Gmelin) 2 0.17 1 0.16 
Alopeeosa trabalis (Clerck~ Oenanthe oenanthe (L.) 3 0.26 1 0.16 
Lyeosidae non det. Parus palustris L. 1 0.09 1 0.16 
Pardosa SI!- Erithacus rubeeula (L.) 1 0.09 1 0.16 

Motaeilla alba L. 1 0.09 1 0.16 
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Tab 2 cont 
Spider species Bird species n nOlo f f% 

Pardosa amentata (Clerck) Erithacus rubecula (L.) 1 0.09 1 0.16 
Motacilla alba L. 1 0.09 1 0.16 

Pardosa lugubris (Walck.) Prunella modularis (L.) 1 0.09 1 0.16 
Sitta europaea L. t 0.09 I 0.16 

Pardosa monticola (Clerck) Anthus trivia lis (L.) 2 0.17 1 0.16 
Pardosa riparia (c. L. K.) Motacilla alba L. 1 0.09 1 0.16 
Pardosa sordidata (Thor.) Motacilla alba L. 1 0.09 1 0.16 
Pirata hygrophilus Thor. Anthus trivialis (L.) 1 0.09 1 0.16 

Erithacus rubecula (L.) 3 0.26 3 0.49 
Motacilla alba L. 1 0.09 1 0.16 

Pisauridae 
Pisaura mirabilis (Clerck) Anthus trivialis (L.) 4 0.34 1 0.16 

Parus ater L. 1 0.09 1 0.16 
Parus major L. 

..., 
0.26 2 0.33 .) 

Prunella modularis (L.) 1 0.09 1 0.16 
Agelenidae 
Histopona torpida (c. L. K.) Erithacus rubecula (L.) 2 0.17 2 0.33 

Ficedula albicollis (Temm.) 4 0.34 3 0.49 
Te~enaria sp. Certhia /"amiliaris L. 1 0.09 1 0.16 
Tegenaria silvestris L. K. Certhia familiaris L. 1 0.09 1 0.16 

Ficedula albicollis (Temm.) 2 0.17 1 0.16 
Parus major L. 4 0.34 2 0.33 
Sitta europaea L. 3 0.26 3 0.49 
Tro~lodytes troglodytes (L.) 4 0.34 2 0.33 

Dictynidae 
Ni~/11aflavescens (Walck.) Phylloscopus collybita (Vieil.) 6 0.51 4 0.66 

Prunella modularis (L.) 1 0.09 1 0.16 
Amallrobiidae 
Amaurobiidae 110n det. Ficedula albicollis (Temm.) 1 0.09 1 0.16 
Amaurobius sp. Ficedula albicollis (Temm.) 1 0.09 1 0.16 
Amaurobiusjenestralis (Stroem) Ficedula albicollis (Temm.) 3 0.26 2 0.33 

Pants major L. 6 0.51 2 0.33 
Sitta europaea L. 9 0.77 5 0.82 
Tro~lodvtes tro~lodytes (L.) 6 0.51 I 0.16 

Amaurobills ferox (Walck.) Cerfhia fC/lniliaris L. 4 0.34 2 0.33 
Sitta europaea L. 2 0.17 2 0.33 

Amaurobius jUf!;orum L. K. Prunella modularis CL.) 2 0.17 1 0.16 
Callobills c1austrarills (Hahn) Erithacus rubecula (L.) I 0.09 I 0.16 

Ficedula alhicollis (Temm.) 1 0.09 1 0.16 
Parus major L. 1 0.09 1 0.16 
Sitta europaea L. 6 0.51 6 0.98 

Coelores sp. Erithaclls rllbecula (L.) 2 0.17 2 0.33 
Ficedula albicollis (Temm.) 8 0.68 5 0.82 
Parus major L. 2 0.17 2 0.33 
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Tab. 2 cont. 
Spider species Bird species n nOlo f 1"1.. 

Troglodytes troalodytes (L.) 7 0.60 I 0.16 
Coelotes atropos (Walck.) Certhia[amiliaris L. 1 0.09 1 0.16 . Ficedula albicollis (Temm.) 1 0.09 1 0.16 

Panls major L. 3 0.26 2 0.33 
Sitta europaea L. 5 0.43 4 0.66 

Coelotes inermis (L. K.) Certhia [amiliaris L. 1 0.09 1 0.16 
Erithacus nlbecula (L.) 9 0.77 3 0.49 
Ficedula albicollis (Temm.) 6 0.51 2 0.33 
Prunella modularis (L.) 1 0.09 1 0.16 

Anyphaenidae 
Anyphaena accentuata (Walck.) Certhiafamiliaris L. 15 1.28 4 0.66 

Coccothraustes coccothraustes (L.) 1 0.09 1 0.16 
Dendrocopos major (L.) 4 0.34 1 0.16 
Ficedula albicollis ·(Temm.) 1 0.09 1 0.16 
Panls ater L. 1 0.09 I 0.16 
Parus caeruleus L. 3 0.26 2 0.33 
Parus palustris L. 5 0.43 2 0.33 
Pass er montanus (L.) 1 0.09 I 0.16 
Phylloscopus sibilatrix (Bechst.) 2 0.17 2 0.33 
Sitta europaea L. 4 0.34 4 0.66 

Liocranidae 
Agroeca brunnea (Black.) Ficedula albicollis (Temm.) I 0.09 1 0.16 
Clubionidae 
Cheiracanthium nwntanum L. K. Parus 111(1/or L. 1 0.09 1 0.16 
Cheli'acanthium pennyi O. P.-c. Remiz pendulinus (L.) 1 0.09 1 0.16 
Clubiona sp. Erithacus rubecula (L.) 1 0.09 I 0.16 

Ficedula albicollis (Temm.) 2 0.17 1 0.16 
PanlS ater L. 2 0.17 2 0:33 
Panls caeruleus L. 1 0.09 1 0.16 
Parus palustris L. 5 0.43 3 0.49 
Phylloscopus collybita (Yieil.) 2 0.17 2 0.33 
Re111iz pendulinus (L.) 2 0.17 2 0.33 
Sitta europaea L. 7 0.60 :) 0.82 
Trofdodytes trof;!odytes (L.) I 0.09 1 0.16 

Clubiona caerulescens L. K. PanlS ater L. 2 0.17 2 0.33 
Panls caeruleus L. 7 0.60 I 0.16 
Panls palustris L. 6 0.51 ~ 0.49 .) 

Clubiona caerulescens L. K. Prunella 1110dularis (L.) I 0.09 1 0.16 
Sitta europaea L. 2 0.17 2 0.33 

Clubiona comta C. L. K. Prunella modularis (L.) I 0.09 I 0.16 
Clubiona corticalis (Walck.) Ficedula albicollis (Temm.) 1 0.09 1 0.16 
Clubiona lutescens Westr. Prunella 1110dularis (L.) I 0.09 1 0.16 

Remiz pendulinus (L.) 1 0.09 1 0.16 
Clubiona pallidula (Clerck) Erithacus rubecula (L.) 1 0.09 1 0.16 
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Tab 2 cont. 
Spider species Bird species n n% f rAt 

Fieedula albieollis (Temm.) 2 0.17 2 0.33 
Parus ater L. 6 0.51 3 0.49 
Parus eaeruleus L. 17 1.45 2 0.33 
Parus major L. 8 0.68 3 0.49 
Parus palustris L. 5 0.43 2 0.33 
Phylloseopus sibilatrix (Bechst.) 1 0.09 1 0.16 
Remiz pendulinus (L.) 13 1.11 7 1.15 
Sitta europaea L. 2 0.17 2 0.33 

Clubiona phragmitis C .. L. K. Remiz pendulinus (L.) 25 2.13 4 0.66 
Clubiona stagnatilis Kulcz." Remizpendulinus (L.) 1 0.09 I 0.16 
Clubiona terrestris Westr. Parus palustris L. 14 1.19 1 0.16 
Gnaphosidae 
Drassodes pubeseens (Thor.) Anthus trivialis (L.) I 0.09 I 0.16 
Haplodrassus signifer(C. L. K.) Fieedula albicollis (Temm.) I 0.09 I 0.16 
Haplodrassus silveslris' (Black.) Erithaeus rubeeula (L. >- 2 0.17 2 0.33 

Fieedula albicollis (Temm.) 2 0.17 2 0.33 
Zoridae 
Zora nemoralis (Black.) Prunella modularis (L.) I 0.09 1 0.16 
Zora spinimana (Sund.) Prunella modularis (L.) 12 1.02 4 0.66 

Troglodytes troglodytes (L.) 2 0.17 1 0.16 
Heteropodidae 
Micrommata vireseens (Clerck) Parus major L. 4 0.34 3 0.49 

Parus palustris L. 1 0.09 I 0.16 
Phyl/oscopus sibilatrix (Bechst.) I 0.09 I 0.16 

Philodromidae 
Philodromus sp. Anthus trivialis (L.) I 0.09 I 0.16 

Parus ater L: I 0.09 I 0.16 
Parus palustris L. 3 0.26 1 0.16 
Phyl/oseopus eollybita (Vieil.) I 0.09 I 0.16 

Phi/odromus aureo/us (Clerck) Ficedu/a a/bieo/lis (Temm.) 6 0.51 5 0.82 
Parus ater L. 6 0.51 3 0.49 
Parus eaeruleus L. 3 0.26 2 0.33 
Parus major L. 1 0.09 1 0.16 
Parus pa/ustris L. 3 0.26 2 0.33 
Phy/loscopus collJlbita (Vieil.) 7 0.60 3 0.49 
Phy/loseopus sibilatrix (Bechst.) 2 0.17 2 0.33 
Sitta europaea L. 5 0.43 4 0.66 

Phi/odromus cespitum (Walck.) Fieedula a/bieollis (Temm.) 1 0.09 I 0.16 
Remiz pendulinus (L.) 1 0.09 I 0.16 

Philodromus eollinus C. L. K. Fieedula a/bicollis (Temm.) 2 0.17 1 0.16 
Parus ater L. 1 0.09 I 0.16 
Phyl/oseopus eollybita (Vieil.) I 0.09 1 0.16 

Philodromus dispar Walck. Ficedu/a albicollis (Temm.) I 0.09 I 0.16 
Parus eaeruleus L. 1 0.09 I 0.16 
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Tab. 2 cont. 
Spider species Bird species n nOlo f f% 

Sitta europaea L. 1 0.09 1 0.16 
Philodromus/'l'l{Jf"garitatus (Clerck) Fieedula albieollis (Temm.) 1 0.09 1 0.16 

Parus ater L. 1 0.09 I 0.16 
Philodromus margaritatus (Clerck) Sitta europaea L. 6 0.51 3 0.49 
Philodromus rufus Walck. Coeeothraustes eoeeothraustes (L.) 2 0.17 2 0.33 

Fieedula albieollis (Temm.) 4 0.34 3 0.49 
Parus ater L. I 0.09 I 0.16 
Phylloseopus eollybita (Vieil.) 3 0.26 2 0.33 
Phylloseopus sibilatrix (Bechst.) 2 0.17 1 0.16 
Sitta europaea L. 1 0.09 1 0.16 

Thomisidae 
Diaea dorsata (Fabr.) Certhiafamiliaris L. 1 0.09 1 0.16 

Coeeothraustes eoeeothraustes (L.) 3 0.26 2 0.33 
Erithaeus rubeeula (L.) 3 0.26 2 0.33 
Fieedula albieollis (Temm.) 56 4.76 5 2.46 
Parus ater L. 25 2.13 4 0.66 
Parus eaeruleus L. 14 1.19 

.., 
0.49 .) 

Parus palustris L. 6 0.51 4 0.66 
Phoenieurus oehruros (Gmellin) 3 0.26 2 0.33 
Phylloseopus eoliybita (Vieil.) 6 0.51 5 0.82 
Phylloseopus sibilatrix (Bechst.) 15 1.28 6 0.98 
Sitta europaea L. 6 0.51 6 0.98 

Misumena vatia (Clerck) Sitta europaeaL. 2 0.17 1 0.16 
Xystieus sp. Anthus trivialis (L.) 3 0.26 1 0.16 

Certhiafamiliaris L. 1 0.09 1 0.16 
Fieedula albieollis (Temm.) 4 0.34 4 0.66 
Parus ater L. 1 0.09 1 0.16 
Parus palustris L. 1 0.09 1 0.16 
Phylloseopus eollybita (Vieil.) 5 0.43 4 0.66 
Sitta europaea L. 2 0.17 2 0.33 

Xystieus audax (Schrank) Parus ater L. 1 0.09 1 0.16 
Xystieus bifaseiatus C. L. K. Erithaeus rubeeula (L.) 1 0.09 1 0.16 

Oenanthe oenanthe (L.) 2 0.17 1 0.16 
Phoenieurus oehruros (Gmellin) 1 0.09 1 0.16 

Xystieus cristatus (Clerck) Anthus trivialis (L.) I 0.09 I 0.16 
Erithaeus rubeeula (L.) 2 0.17 1 0.16 
Prunelia modularis (L.) 1 0.09 1 0.16 

Xystieus erratieus (Black.) Antl1Us trivialis (L.) 3 0.26 1 0.16 
Oenanthe oenanthe (L.) 1 0.09 1 0.16 

Xystieus ~allicus Sim. Motaeilla alba L. 1 0.09 I 0.16 
Phoenieurus oehruros (Gmellin) 1 0.09 J 0.16 

Xystieus koehi Thor. Pass er montanus (L.) 1 0.09 1 0.16 
Xystieus lanio C. L. K. Certhia familiaris L. 5 0.43 2 0.33 

Erithaeus rubeeula (L.) 4 0.34 3 0.49 
Fieedula albieollis (Temm.) 28 2.38 2 1.97 
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Tab. 2 cont. 
Spider species Bird species n nOlo f f% 

Parus ater L. 24 2.04 4 0.66 
Parus eaeruleus L. 48 4.08 4 0.66 
Parus major L. 14 1.19 6 0.98 
Parus palustris L. 10 0.85 6 0.98 
Passer montanus (L.) 1 0.09 1 0.16 
Phylloseopus eollybita (Vieil.) 2 0.17 I 0.16 
Phylloseopus sibilatrix (Bechst.) 9 0.77 5 0.82 
Sitta europaea L. 34 2.89 I 3 2.13 

Salticidae 
Ballus ehalybeius (Walck.) Certhiafamiliaris L. 1 0.09 1 0.16 

Fieedula albieollis (Temm.) 1 0.09 1 0.16 
Carrhotus hieolor (Walck.) Certhiafamiliaris L. 1 0.09 I 0.16 

Fieedula albieollis (Temm.) 2 0.17 I 0.16 
Parus mcljor L. 2 0.17 2 0.33 
Parus palustris L. I 0.09 I 0.16 
Sitta europaea L. 1 0.09 1 0.16 

Dendryphantes hastatus (Clerck) Parus ater L. 3 0.26 2 0.33 
Parus palustris L. I 0.09 I 0.16 

Dendryphantes rudis (Sund.) Certhiafamiliaris L. I 0.09 1 0.16 
Parus ater L. 4 0.34 1 0.16 
Sitta europaea L. 1 0.09 I 0.16 

Evareha sp. Parus ater L. I 0.09 I 0.16 
Prunella modularis (L.) 1 0.09 1 0.16 

Evareha areuata (Clerck) Fieedula albieollis (Temm.) I 0.09 I 0.16 
Paruspalustris L. 3 0.26 I 0.16 

Evarehaflammata (Clerck) Fieedula albieollis (Temm.) I 0.09 I 0.16 
Parus major L. I 0.09 I 0.16 
Phylloseopus eollybita (V.) 5 0.43 5 0.82 

Heliophanus aeneus (Hahn) Erithaeus rubeeula (L.) I 0.09 I 0.16 
Marpissa radiata (Grube) Remiz pendulinus (L.) I 0.09 I 0.16 
Neon retieulatus (Black.) Prunella modularis (L.) 8 0.68 4 0.66 

Troglodytes troglodytes (L.) I 0.09 I 0.16 
Sittieus earieis (Westr.) Fieedula albieollis (Temm.) 1 0.09 1 0.16 
Sittieus rupieola (c. L. K.) Motaeilla alba L. 9 0.77 I 0.16 

The highest number of genera and speCIes belonged to Linyphiidae, 
Araneidae and Salticidae (Tab. 3). 

Species composition of spiders in the bird food reflects the foraging 
strategies and niches of birds. For example, foliage gleaning forest birds 
(type Parus) preferred the crown and foliage living spiders (Diaea dorsata, 
Philodromus spp., Xysticus lanio, Clubiona spp., Araneus triguttatus, 
Araniella spp.). Foliage gleaning marsh birds (type Remiz) preferred the 
marsh living spiders (Clubiona phragmitis, Marpissa radiata). Ground living 
spiders (Lycosidae, Coelotes spp., Tegenaria spp., Neon reticulatus) were 
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found to be characteristic in the food of ground foraging birds (type 
Troglodytes, Prunella) (compare Kristin. 1992). 

DISCUSSION 
So far only limited data concerning spider composition in bird food during 

the breeding period are available. Bures (1986) found an eudominant portion 
of spiders in the food of the collared flycatcher (Ficedula albicollis) (n = 10.0 
- 16.6 %, 43 spider species). Like in our results, Diaea dorsata, Xysticus 
lanio, Philodromus rufus, Araniella cucurbitina and species of the genus 
Coelotes played an important role there. Being characteristic and abundant 
species in central-European forests they are very important in food supply for 
forest passerines. KriStin (1994) found that 10 % of the food of the nuthatch 
nestling (Sitta europaea) in mixed beech forests in central Slovakia consists 
of spiders (43 species from 14 families), though in our research the 
proportion of spiders in nestlings' food is lower. The proportion of spiders in 
food of blue tit (Parus caeruleus) during the breeding period on two 
localities near Budapest (Hungary) in mixed oak and hornbeam forests was 
36.4 % and 11.9 %, respectively, with an eudominant proportion of the 
family Thomisidae. In the same locality, spiders formed only 1.9 % of great 
tit (Parus major) food (Torok & T6th 1988). Their results for the blue tit 
agree with ours. In the food of blue tit nestlings we found spiders to occur 
eudominantly with 31.3 %. The proportion of spiders in great tit food was much 
higher (17.4 %). Spiders predomi:~1ated in the food of the great spotted 
woodpecker (Dendrocopus major) in a medium-age turkey-oak forest near 
Budapest (Torok 1988). In our samples they form only 1 % of the diet. In the 
southern part of the Saint-Petersburg region (Russia) 19.6 % of willow tit 
(Parus montanus) diet consists of spiders (Prokofjeva 1986). Sacher and 
Dornbusch (1990) reported a 73 % frequency of arachnids in food saJllples 
of 4 bird species (Parus major, Parus ater, Phoenicurus phpenicurus and 
Ficedula hypoleuca) where spiders formed approximately 11 % of the food 
items. The family Age1enidae occurred most frequently (36 %) and was 
mainly represented by the genus Coelotes. The significant proportion of this 
genus was found also in food of nestlings of other bird species, such as 
Erithacus rubecula, Ficedula albicollis, Parus major, Sitta europaea, 
Troglodytes troglodytes. 

The proportion of spiders and spider species composition in the bird diet 
vary considerably depending, on one hand, on spider densities (Gunnarson 
1983), body size (Gunnarson 1983; Torok 1988; Thaler 1973), season and 
biotope type, and, on the other hand, on bird species, its food strategy, food 
specialisation and food niche. The foraging success of birds hunting for 
spiders is also affected by the ambient temperature. The number of spiders 
caught by caged great tit (Parus major) in a 10 minute test increased in 
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sigmoid fashion with an ambient temperature between 2 an 13 QC (Avery & 
Krebs 1984). 

Tab. 3. List of spider families and absolute number of their genera and 
speCIes £ d f I d 21 b' d . C lE In 00 0 se ecte Ir speCIes In entra urope 

Family No. of];enera No. of ~ecies 
Segestriidae I 1 
Mimetidae 1 1 
Theridiidae 5 JO 
LiJ!Yphiidae 13 21 
Tetragnathidae 3 4 
Araneidae 7 16 
Lycosidae 3 9 
Pisauridae 1 1 
Agelenidae 2 2 
Dictynidae 1 1 
Amaurobiidae 3 6 
Anyphaenidae 1 1 
Liocranidae 1 1 
Clubionidae 2 10 
Gnaj~hosidae 2 3 
Zoridae 1 2 
Heteropodidae 1 1 
Philodromidae 1 6 
Thomisidae n 9 .) 

Sa1ticidae 8 11 
No. of families 20 60 116 
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