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Arthropods in the nests of marsh warblers (Acrocephalus palustris)
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Abstract: A total of 76 fledged nests of marsh warblers were callected in 2001-2002. A pseudoscorpion, Neobiwm inaequale,
was found to occur occasionally in neste. Mesostigmatic mites were represented by 25 species among which Ornithonyssus
sylvigrum was autodominant (99.82%). Other mite species occurred in a very small number of nests. Beatles were represented
by 32 species belonging to 16 families, Most of these penetrated the nests when ascending vegetation, while some were
attracted by dead chicks. A considerable part of the beetles' fauna are mycetophages eating moulds growing on the nest
material. No typical nidicolous species were recorded. Only one flea species, Cerafophylius gored, was recorded in nesta. It

is & characteristic parasite of marsh warbler,
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Introduction

Aerocephalus palustris (Bechstein, 1798) is a migratory
species that arrives in Central Europe between late
April to mid-May and leaves in August. It breeds once
a season, but may have supplementary breeding, if the
original clutch was destroyed. 1t constructs nests on the
banks of brooks, rivers and lakes, most frequently on
mettles, often mixed with other plants (reed, thistles
and grasses). The number of chicks varies from one to
six. Parental care of chicks in the nest lasts an average
of 13 days (Hupee, 1983). There are many studies on
arthropod fauna in bird nests, but the fauna in nests of
marsh warbler has not been studied at all,
Pseudoscorpions were recorded in bird nests for the
first time by NoRDBERE (1936), who found one species.
Beign (196G3) recorded five species and the same author
{BeiEr, 1971) described another new species on the ba-
sis of exemplars found in nests of Parus major L., 1758,
KrUMPAL & CyPRICH (1988) recorded 34 pseudoscor-
pion species in nests of 16 bird species, among which
nine species were found to ocour in bird nests regularly,
In contrast, pseudoscorpions in nests of different bird
species studied by KRISTOFIK et al. (1993, 1994, 1995,
1996, 2002, 2003) oceurred only occasionally.
Although mites in nests of different bird species
have heen studied relatively frequently, there is no
study dedicated to mites in nests of marsh war-
bler. However, there are detailed data on mesostig-
matic mites in nests of other two European congeners.
SCHNIEREROVA (2000) recorded 23 mesostigmatic mite
species in nests of Acrocephelus arundinaceus L., 1758
and 17 in neste of 4. scirpocens Hermann, 1804,

KrigTorik et al. (2001) found 35 species of mesostig-
matic mites in nests of great reed warblers (A. arund-
macens) and nine species in nests of reed warblers (4.
SCITPACELS).

Beetles in the nests of marsh warbler have not been
studied at all. There are, however, detailed data on bee-
tle fauna in the nests of two congeners A. arundinaceus
and A. scirpaceus {KRISTOFIK et al., 2001).

A zeneral review of the oceurrence of Heas in bird
nests was published by Hicks (1959, 1962 and 1971).
Data on the oceurrence of fleas in the nests of marsh
warblers are very sporadic. The oceurrenee of Cerato-
phyllus pullatus Jordan et Rothschild, 1920 in nests of
marsh warblers was published by ROLNIKOVA (2000),

The aims of the present paper are to describe the
fauna of pseudoscorpions, mesostigmatic mites, beetles
and fleas in the nests of marsh warblers, explain differ-
ences in the composition of arthropod fauna in nests of
marsh warblers, great reed warblers and reed warhlers
and to compare the fauna with the arthropod fauna in
nests of other birds,

Material and methods

Mesta of marsh warblers were collected immediately after
fledging of chicks in 2001 and 2002. They were collected at
five sites in SW Slovakia, viz. Malacky-Vinohradok at the
Malina river (48°25' N, 16°54" E, 40 nests), Lab — canal
{48°21" N, 16°53' E, 3 nests), Zohor at the Malina river
{48%20" N, 16°53" E, 14 nests}, Devinske Jazero at the Stu-
pavsky potok brook (48°22° N, 16°53" E. 6 nests), Zohor -
site Piesky near the canal (48718’ N, 16°53' E, 13 nests),
The pseudoscorpions, mites, beetles and fleas were px-
tracted from the pests using Tulgren's funnels. The pseu-
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Table 1. Abundance (N}, dominance () and prevalence (P) of mesostigmatie mites in nests of Acrocephalus palustris,

Family EG N D (%) P (%) 8L
Species

Eviphididas

Eviphis ostrinus (C.L. Koch, 1836) EP 1 0.10 x 10-% 1.32 M
Macrochelidas

Muacrocheles notaliae Bregetova et Koroleva, 1560 NP 2 0.19 % 102 1.32 A
Maeracheles tardus (C.L. Koch, 1841) EP 2 0.19 » 10-32 2.63 M
Drermanyssidas

Dermanyssus hirundinis (Hermann, 1804) OFBR B 0.58 » 102 3.95 M, E
Macronyssidas

Ornithonyssus sylviorum: (Canestrini et Fanzago, 1877) OFPB 103 660 09,82 T3.68 M.ED L
Plytoseiidas

Amblyseius bicoudus Wainatein, 1962 FFP ar 004 17.11 M EZD
Amblyseius cucumers {Oudemans, 1830) FFP 1 0.10 x 10-3 132 D
Amblyseius filivis Karg, 1970 PP 5 (.48 = 1032 5.26 Z. L
Amblyseius sp. PP 3 0.29 = 10— 2.63 MZ
Anthoseius rivules Karg, 1991 PP 3 0.29 = 10~2 2,63 z
Dubininellus uvenis Wainstein et Arutunjan, 1970 PP T 0.67 x 10—2 2.63 M
Perugarmanin dentritica (Berlese, 1918) EF 5 0.48 = 10-2 2.63 M
Amerossiidae

Ameroseius corbiculus (Sowerby, 1806) EP 3 0.29 x 10~2 2.63 M
Ascldae

Asen bicornis {Canestrini et Fanzago, 1887) EP a 0.29 x 10~% 1.32 A
Parasltidae

Holoparasitus calearatus {C.L, Koch, 1839) EP an 0.03 14.16 M, Z
Parasitus fimetorwm (Berlese, 1803) Cp 1 0.10 x 107 1.a2 Z
Parasitus mustelarum Oudemans, 1902 cp 1 10 = 102 1.32 ¥
Pergomaosus crassipes (L., 1758) EP q 0.87 = 103 9.21 M, Z
Pergamaosus ef. norvegicus [Berlese, 1905) EF 16 0.02 14.47 M
Poeciloshirug carabi G, et R. Canestrini, 1882 NP 44 0,04 1,32 Z
Poesilochirus dovydewvas Hyatt, 1980 NP 1 0.10 x 10—2 1.32 z
Veigalaidae

Veigain nemorensis (C.L, Koch, 1838) EP 1 0.10 x 10~2 1.32 M
Trematuridas

Trichourapada korawmew (Berlese, 1904) ES 3 0.29 x 102 2.63 M
Urodinyvchidas

Dinyehus perforatus Kramer, 1882 ES 1 0.10 x 10-2 1.32 M
Uroobovella fmicoln (Berlese, 1903) Cs | 0.10 x 10-2 1.32 M
Toral = 103 846 10k LAY AR50 -

Key: EG - ecological group: OPB — obligatary parasite of birds, NP — necrophilous predator, CP — coprophilous predator, EP -
edaphic predator, PP - planticolous predator, BES - edaphic saprophag, ©5 — coprophilous saprophag; SL - sampling sites: M —

Malacky-Vinohradok, ¥ - Zohor, D — Devinske Jazero, L - Lab.

doscorpions, mites and fleas were mounted into permanent
glides. The beetles are preserved in alcohol. The complete
material iz deposited in the collection of the Institute of
Zoology of Slovak Academy of Sciences in Bratislava (Slo-
vakia} Most quantitative characteristics of the occurrence
of parasites ase used in the sense of MARGOLIS et al. (1982),
The occurrence extensity means the number of individuals
per all nests examined, while ocourrence intensity means the
nimber of individuals per positive nests (JURIK & SUSTEK,
1678). Most beetles were identified according to FREUDE et
al, (1967 and RUCKER (1983). The bionomical data on bee-
tles were taken from the former two works and BoHAC &
MATEIICEK (2003), BuCCIARELLT (1980), FREUDE et al
{1867), RouBAL (1930, 1936, 19349), RUCKER (1983) and
ZHANTIEV (1976}, Because of a low number of beetles, the
material from all nests was pooled and evaluated together.

Results and discussion

Pseudoscorpions
One species of pseudoscorpion, Neobium inocequale

Chamberlin, 1930, was found in two nests of the marsh
warbler {1 @, Malacky-Vinohrddok, 12.V1.2001; 1 €,
Malacky-Vinohradok, 17.V1.2001). Neobium inaeguale
lives in soil, litter and prefers colder, shadowy and hu-
mid habitats (BEIER, 1963). It was found in nests of
more bird species by KrumpAL & CypricH (1988),
according to whom it occurs accidentally in nests
constructed on the ground or immediately above the
ground surface. This is also the case for A. palusiris.

Mites

In 76 nests of A. palustris we found 103,846 mites be-
longing to 25 species of mesostigmatic mites (Tab. 1).
Among the examined nests mites oceurred in 65
nests (85.53%). The average number of individuals in
each positive nest was 1,598). Almost all individuals
(99.82%) belonged to the haematophagous ectopara-
sitic species Ormithonyssus sylviorum. Other species
were subrecedent with the cumulative dominance of
0.18%. ©O. sylviarum occurred in 56 nests (73.68%),
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Table 2. Abundance and infestation indices of Ornithonyssus sylviarum in Acrocephalus palistris nests at individual sites and years.

Site/ Year Me. of examined /positive nests

Mo of mitez (ind.)

Prevalence (%) Mean intensity {ind.)

Malacky-Vinohradok

001 15/14
12 2512
Zohor

2000 15/14
012 11/8
Dievinske Jagzero

W 5/
07 21
Lab

3001 a2

33 819 93.33 2416
21 035 48.00 1753
26 611 93.33 1901
fi 911 T3.73 BEd
15 203 100.00 4041

4 50.00 fi2

1% GEGET 10

lable 3. Abundance and infestation indices of Ornithongssus splarem in some Acrocephalus spp. (partially based on data of

LHISTOFIK et al., 2001).

Species Mo, of examined /positive nests Mo, of mites (ind,) Prevalence (%) Mean intensity (ind.) Hatio N1 : 51
A. scirpaceus 155,24 18 130 1548 755 521
A. arundinaceus 118,44 T4 047 37.30 1 GB3 12:1
A. palusiris 76/ 56 103 660 T3.68 1 a5l il

Hey: Ratio N1 : 51 — ratio of non-infested or weakly infested (<700 individuals) nests to number of strongly infested nests.

wher frequently occurring species were Amblyseius bi-
atdus in 13 nests (17.11%), Pergamasus cf. norvegi-
us in 11 nests (14.47%), Holoparasitus calcaratus in 10
nests {13.16%) and P. crassipes in seven nests (9.21%)
The mites, according their topical and trophic re-
quirements, represent different ecological groups
Tab. 1). Apart from the obligatory haematophages
(1 sylvigrum and D hirundinds, representatives of
ull other ecological groups are free-living predaceous
ur saprophagous species occurring in nests only oc-
casionally, They represented 92% of all species, but
snly 0.18% of individuals (186 ind. only). Most of
these species (11 spp.) are adaphic detriticoles, pen-
cirating the nest from the soil. They were repre-
sented by the large and mobile species Pergamasus
crassipes, P cf. norvegicus, Hoploparasitus coleara-
‘us (Parasitidae), Macrocheles tardus (Macrochelidae)
and Veigain nemorensis (Veigaiaidae). Smaller and
predaceous species of Phytoselidae, living in the shrub
and herbage stratum, were represented by six species.
The necrophilous (3 spp.) and coprophilous (3 spp.)
mites of Macrochelidae, Urodinychidae and Parasiti-
dae were also present. The nidicolous species Hypoaspis
lubrica Voigts et Oudemans, 1904 and Androlaclops
casalis (Berlese, 1887), ocourring abundantly in nests of
other bird species were not recorded in marsh warbler
nests. In one nest with dead chicks, a higher number
of necrophilous predators Macrocheles nataliae, Poe-
cilochirus carali and P, dovydovae was found. Their
pecurrence was accompanied by several species of car-
rion beetles (Tab. 4), which serve as phoretic hosts of
these mites. Similarly, the coprohilous species { Para-
situs fimetorum, P. mustelarum and Ursebovelln fimi-
cola) alse spread by means of phoresy,

The structure of mite communities in the nests of
marsh warblers was very similar in both years (38 nests
in each year], particularly due to the enormous pre-
dominance of the ectoparasite 0. sylviarum (99.67% in
2001 and 99.88% in 2002) and the cccurvence of larger
and mobile edaphic predators of the Parasitidae family
{ Hoploparasitus calearatus and Pergamasus spp.) and
aerophilous planticoles of the Phytoseiidae family [ Am-
blyseius spp., Anthoseius sp., Dubininellus sp,). The
more frequent species among them showed the Follow-
ing values of prevalence in 2001 and 2002: Amblyscius
hMeaudus 26.32% and 7.89%, Hoploparasitus calcaratus
18.42% and 7.89%, Pergamasus cf. norvegicus 13.16%
and 15.79%, P. crassipes T.80% and 10.53%, respec-
tively. The species number was also very similar in both
years {15 in 2001 and 16 in 2002),

A more significant difference was observed when
comparing the infestation of nests by O. sylviarum in
both years. In 2001 we recorded 35 nests (92.11%)
infested by 75,650 individuals (mean intensity 2,161),
while in 2002 only 21 nests (55.26%) were infested by
28,008 individuals {mean intensity 1,334). This trend
was observed at all three sites (Tab. 2). The ratio of
the number of strongly infested nests (> 700 ind.) and
non-infested or little infested nests was also higher in
2001 {about 1:5) than in 2002 (about 1:10). It was prob-
ably an impact of colder and more humid weather in
2002 that influenced the length of reproductive cycle
of O, sylviarum and, as a consequence, infestation of
marsh warbler nests. An influence of the excessive num-
ber of 0. sylviarum on the development of chicks was
also not recorded as well as any relationship between
number of chicks and number of . sylviarum in the
nests.
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Comparison of the mites in the marsh warbler nests
with those in the nests of reed warblers and great reed
warblers (KRISTOFIK et al., 2001) shows a consider-
able similarity in qualitative and quantitative charac-
teristics of mite communities in nests of these three
warbler species. Generally it can be stated that these
communities are poor in number of species and char-
acterized by excessive numbers of 0. sylviarum infest-
ing en masse not only the nests themselves, but also
their close surrounding. For example, the maximum
number of mites found in one nest of the great reed
warbler was 24 277 individuals, in the reed warbler
9,982 individuals (KrifTorik et al., 2001) and in the
marsh warbler 21,923 individuals. Also the represen-
tation of individual ecological groups of mites is simi-
lar, Another common feature of these mite communi-
ties is a low number of the ectoparasite 0. hirundnis, of
the "true” nidicoles and of the occasionally eccurring
species.

Some differences between individual species of war-
blers were found in the infestation of their nests Ly
mites (Tab. 3). Species nesting above the water table
are less infested by mites and there is also a higher per-
centage of uninfested nests among them (44.1% in great
reed warbler and 77.4% in reed warbler, but only 14.5%
in marsh warbler). A similar situation is also found in
0. sylviarum: uninfested nests represent 62.7% for the
great reed warbler, 84.5% in the reed warbler, but only
26.3% in the marsh warbler. This difference obviously
results from isolation of nests built above the water
tables inhibiting penetration of mites into the nests,
However it is to be noted, that mass outbreaks of 0.
sylviarum oceur in nests of all three warbler species
more frequently than in other bird species.

Characteristic nesting habitats of all warbler spe-
cies also influence the composition of mite communi-
ties in nests. Several hygrophilous mite species [Amero-
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Fig. 1. Qualitative and quantitative
representation of individiual families of
beetles found in the neste of Adcro-
cephalus palustris,

Curculionidas

seius lidioe Bregetova, 1977, Lasioseius confusus Evans,
1958, L. rnirabilis Christian et Karg, 1993, Cheirosefus
necorniger (Oudemans, 1903) and Neojordensia lewis
(Oudemans et Voigts, 1904)] oceurred in the nests of
great reed warblers and reed warblers, but they were
not recorded in the marsh warbler nests.

Beetles

Beetle fauna in the nests of A. palustris was relatively
rich in mumber of species (32}, but poor in mumber
of individuals (102). Its structure was very heteroge-
neous. The species found in the nests belonged to 15
families {Tab. 4, Fig. 1) among which the richest in
number of species were Staphylinidae (7 spp.), whereas
most abundant were representatives of Lathridiidae (17
ind.) and Anthicidae (16 ind.}, The former two families
represented almost one third of individuals. One half
of species (16} was represented by one individual only.
The majority (40.6%) of the remaining species was rep-
resented only by 2-5 individuals.

Composition of beetle fauna in the nests was
strongly influenced by external biotie factors. The most
abundant species, the anthicide Notozus monocerosis a
typical inhabitant of herbage stratum in moderately hu-
mid places, Its adults ascending on the vegetation also
penetrate the nests of A. palustris. This also explains
the presence of Lythraria ferruginea, all curculionids,
some staphylinids (particularly Techyporus hypnorum
and Paederus schoenheri (Tab. 4) and carabids Amara
aulica and Demefrias monostigma. All these species
showed an increased value (> 1.0} in occurrence inten-
sity index (Tab. 4).

The presence of the Silphidas. Leiodidas, Der-
mestidae and Aleschare curtula (Tab. 4) was obviously
caused by the death of chicks in one of the nests ex-
amined, These species were also accompanied by the
necrophilous or phoretic mites (see abiove),
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Tz 4. Bystematie survey of bestles in the nests of Acrocephalus. palustris,

Tamily TR N D {%) P (%) 10 101
~pecies

‘zrabidae

imam aulice (Panzer, 1797) | 3 2.94 a.85 1.00 0.03%
Tmechus quadrisiriatus (Schrank, 1781) L | 0.98 1.32 1.00 0,013
Jemetrias monostigma Samouelle, 1829 L i 0.98 132 1.00 0,013
Hydrophilidae

Segasternus obscurum (Marsham, 1802) D 1 0.98 1.32 1.00 0.013
=ikphidae

Vicrophorus vespillo (L., 1758) N 3.92 1.32 4.00 0.053
Nierophorus vespilloides Herhst, 1784 N 1 .08 1.32 1.00 0.013
Thanatophilus rugesus (L., 1758) N 1 .98 1.32 L.00 0.013
Leiodidae
Foodrepoides ualsond Spence, 1815 N 5 4.80 1.32 1.00 0.066
taphylinides

Sepedophilus pediculorius (Gravenhorst, 1803) C 4 3.92 5.26 L.00 0.005
Tochyporus hyprerum (F., 1775) C 3 2.94 3.95 1.0 0.039
Paederes schoenheri Cawalina, 1859 C z 1.96 2.63 1.00 0.028
Aleochara curtula (Goeze, 1777) C 1 0,98 1.32 1.00 0.013
FPhafomthus succreols C.G. Thomson, 1860 C 1 0,048 1.32 1.00 0.013
Ztenus cicindelowdes (Schaller, 1783) C 1 .08 1.32 L.00 0.013
Drusila canaliculata (F., 1787) C 1 (.98 1.42 1.00 0.013
[hroscidae

Trizagus obtusus (Curtis, 1827) 8] 1 0,88 1.32 1.00 0.013
Dermestidas
Anthremus verbased (L., 1T67) M 1 (.88 1:32 1.00 0.013
Bermestes undulatus Brahm, 1790 N 2.04 1.32 100 (0.0349
Piinidae

Phinus rufipes Olivier, 1790 (B 1 0.098 1.32 1.00 0013
Cryptophagidae

Atomarin atricapils Stephens, 1830 M 4 3.82 5.26 100 (.053
Atomaria lnesris Stephens, 1830 M 2 1.06 .64 1.00 0.026
Coccinellidas

Rhizobius litura (F., 1T8T7) c 1 0.08 1.32 1.00 0.013
Coceiduln sentellato (Herbat, 17T83) C 3 2.84 3.95 36T (1145
Corylophidas

Corplophus cossideides (Margham, 1802) M 4 382 5,26 1.00 0.053
Senicoderus lateralis (Gyllenhall, 1827) M b 4.80 .58 1.00 0.066
Lathridiidas

Corticaria smpressa [Clivier, 17890) M 15 14.71 13.16 1.50 0.197
Cortinicara gibbosa Herbst, 1753 M 2 1.56 2.63 1.00 0.028
Anthicidas

Notorus meonoceros (L., 1761} D 16 15.60 11.84 1.78 0211
Chrysomelidae

Lythrarin ferruginea (Scopoli. 1763) P b a.82 921 1.29 0.118
Curcylionidas

Datonyehus arquatus (Herbst, 1795) P T 6.86 .21 1.00 (.02
Apion confluens Kirby, 1868 P 1 0,98 1.32 1.00 0.013
Sitonia linentus (L., 1758) " | 0.08 1.32 1.0 0.012
Otprrhynchus suleatues (F., 1775) P 1 0.98 1.32 1.00 0.013
Total 102 100.00

Keyr TR — trophic relations: P - phytophages, C — carnivores, D - detritophages, N - necrophages, M - mycetophages; N — number
of individuals, I — dominance, P - presence, 10 — index of ccourrence, 101 - index of ocourrence intensity.

Unlike nests of the great reed warbler and reed war-
bler (KRISTOFIK et al., 2001), the narrowly specialised
coccinelid Coccidulla scutelata eating the aphids living
on reed and oceurring in their pests in large numbers
was almost absent (only 3 ind.) in the nests of A. palus-
tris, This striking difference results from the placement
of nests of A, palustris on grasses, out of the continuous
reed stands,

With respect to the trophic groups of beetles,
the richest group were mycetophages, followed by

phytophages, carnivores and necrophages (Fig, 2B).
However, if one nest with dead chicks is excluded
{(Fig. 2A), representation of necrophages hecomes, neg-
ligible, while the proportion of other groups remains
almost unchanged.

Generally it can be concluded, that the bestle
fauna in nests of all three warbler species had two com-
mon features: (i) a strong dependence on planticolons
beetles fauna living on the plants, on which the nests are
built up; (ii} absence of any typical nidicolous species
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Fig. 2. Representation of individual trophic groups of beetles: A
— except the nests with died chicks; B — all nests together

Mycstophages
Detritophageas |

Camivores
Mecrophages

ocourting in nests of many other birds. A poor beetle
fauna with an increased proportion of mycetophagous
beetles was also characteristic of nests of the pendu-
line tit (KRISTOFIK et al.,, 1993, 1995). An abundant
representation of a very heterogeneous complex of phy-
tophagous and planticolous beetles was also charac-
teristic for the nests of Lenius collurio and L. minor
(KRrISTOFIK et al., 2002). Unlike nests of all other birds
species, particularly owls (KrifTorik et al., 2003) and
passerine birds (NoRDBERG, 1936; Hicks, 1959; Jurik
& SusTEK, 1978; SusTEK & Knifrorik, 2002, 2003),
there were no typical nidicolous carnivores represented
(species of the genera Haploglossa and Grathoncus) and
necrophages (Anthrenus spp.).

Flens

Only one species, Ceratophyllus garei Rothschild, 1902
(13 dd, 28 29) was found in the nests of A, palustris
studied. Cerataphyllus gared is distributed in the Holare-
tic region, particularly in its northern part and prefers
humid habitats (BEavcournu & LAuway. 1990). It
was recorded in nests of many bird species (Hicks,
1959, 1962, 1971), including all of the orders Passeri-
formes, Lariformes and Anseriformes ( BEAUCOURNU &
Launay, 1990). In the material studied it was found in
12 nests (prevalence 15,8%, mean intensity 6.3 ind.) in
numbers ranging from 1 to 22. Based on our findings,
it is possible to state that the marsh warbler, similarly
to the great reed warbler and reed warbler, is & main
host species of C. garei. When compared with the great
warbler nests (KRISTOFIK et al., 2001), the prevalence
of C. garei in marsh warbler nests was lower, but it was
higher than in the reed warbler. However, the mean in-
tensity of C. garei was lower in marsh warhler nests
than in nests of other warbler species.

J. KRISTOFIK et al.y
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