Invertebrate Zoology, 2022, 19(1): 1-6 © INVERTEBRATE ZOOLOGY, 2022

Millipedes (Diplopoda) in Pied flycatcher
(Ficedula hypoleuca Pall.) nests in southern Karelia,
northwestern Russia
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ABSTRACT. Only few millipede species were encountered in 2016 and 2021 in Pied
flycatcher nests inside nest boxes set at a field station (60°46'N, 32°48’E) located within the
subzone of middle taiga in Karelia, Russia. More species (5 vs 3) and higher abundance
levels (123 vs 86) were observed in the cooler and rainy 2016 compared to the warmer and
drier 2021, with the incidence of occurrence varying between ca 74% and ca 66%,
respectively. The nests were dominated by Ommatoiulus sabulosus, while Leptoiulus
proximus subdominated, during both years of monitoring. Together with the remaining few
species of Diplopoda encountered in Pied flycatcher nests there, they can only be
considered as purely opportunitic nidicoles. No obligate nidicoly in Karelian Diplopoda
could be suggested, facultative nidicoly being common instead.
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PE3IOME. JIume HeckoibKo BUAOB Aurionon ormedensl B 2016 u 2021 rr. B rHe3max
MYXOJOBKH-TICCTPYIIKA B CHHWUYHHMKAX Ha mMoJjieBoi cranmmu (60°46'N, 32°48’E),
pacronokeHHO! B To30HE cpenHeit Taiirn B Kapenun (Poccus). bonbiee uncio BumoB
(5 vs 3) n6ompree oomme (123 vs 86) 0OHapyKEHBI B 60IIee XOI0THOM 1 AOKTHBOM 2016
TOJy IO CpaBHEHHIO C Ooiiee TeruisiM U cyxuM 2021 To0M, a BCTPeuaeMOCTh MCHSIIACh
COOTBETCTBEHHO C MPUMEPHO 74% 110 okoi0 66%. B TeueHne 000MX JIeT MOHUTOPUHTA B
THe3/1aX JOMUHHPOBAN KUBCSIK Ommatoiulus sabulosus, Toroa Kak KuBCIK Leptoiulus
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proximus ObUI cyOOMHHAHTOM. BMmecTe ¢ emie HeckonbkuMu Buaamu Diplopoda, Betpe-
YCHHBIMH TaM B THE3/1aX MYXOJIOBKU-TIECTPYIIKH, 00a ITH BU/Ia KUBCSIKOB MOYKHO CUUTATh
YHCTO ONIMOPTYHUCTUUCCKUMH 0OHuTaTesiMu rHe3 1. O0muraTHoi Hugukomuu y Diplopoda
Kapenuu Her, a BMeCTO Hee 0OBIYHO (PaKyIbTaATUBHOC OOUTAHUC B THE3/aX ITHII.
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Introduction

Millipedes have long been recorded as sym-
bionts in various bird nests (e.g., Schubart,
1934). Nordberg (1936) seems to have been
among the first to record a Julus sp. from 56
nests representing five bird species in Northern
Europe. A special survey of the millipedes ex-
tracted from 301 bird nests representing seven
nest types and 40 bird species throughout Slova-
kia revealed 18 diplopod species from four
orders (Tajovsky et al., 2001). However, no
Diplopoda have been found to represent obli-
gate nidicoles (Tajovsky et al., 2001; Golo-
vatch, Kime, 2009).

As regards Russia and the adjacent parts of
Ukraine, closer unidentified Diplopoda from
starling (Turdus) nests have been recorded from
the cities of Moscow and Kislovodsk (Tel’pova
etal.,2006; Matyukhinetal.,2011). A Polydes-
mus sp. has been found in bluethroat nests in
Moscow City (Matyukhin et al., 2016). A Julus
sp. has been encountered in swallow nests in
Tatarstan, central-eastern Russia (Borisova,
1978). Some unidentified Polyxenida, as well
as small/juvenile Polydesmida and Julida have
been reported from bird nests and plumage in
southern Russia by D. Krivolutsky (in litt.)
(Golovatch et al., 2011). Closer unidentified
Julidae and a Polydesmus sp. have been record-
ed from white-necked flycatcher nests in the
Kharkov Region of northeastern Ukraine
(Lezheninaetal.,2009; Chaplyginaetal.,2015).

Reliable species identifications of the milli-
pedes revealed in various bird nests in Moscow
City and its vicinities, as well as in several other

towns and regions of southern Russia have been
provided only by Golovatch ef al. (2011), alto-
gether with eight diplopod species involved.
Below is the first report of millipede diversity
and abundance encountered for two years in the
nests of a single bird species in a small area of a
huge region in northwestern Russia.

Material and methods

Millipedes were captured in the nests of the
Pied flycatcher (Ficedula hypoleuca) in 2016
and 2021 at the Mayachino Field Station of the
Institute of Biology, Karelian Research Centre
of the Russian Academy of Sciences (60°46'N,
32°48’E). The station is located at the southeast-
ern coast of Lake Ladoga, Olonets District,
Republic of Karelia, within the subzone of mid-
dletaiga. The birds bred in standard-sized wood-
ennestboxes setup ataheightof 1.7 min forests
typical of the area, mainly in mature pine or
mixed pine and birch woodlands of varying age,
as well as spruce and pine forests and black
alder stands. The area of observation totaled ca
10 sq. km. A detailed description of the study
area is available elsewhere (Artemyev, 2008).

Entire individual bird nests were removed
from the nest boxes during the second half of
June, 1-5 days after the fledglings had left the
nest. Then the nests were hermetically packed in
two plastic bags and kept for two weeks ina cool
place to finally be transported to Moscow. In
both 2016 and 2021, the nest boxes were set in
similar habitats, but only a few nest boxes re-
mained the same in 2021.

The two collecting seasons differed consid-
erably in weather conditions. The June of 2016
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was cool and rainy, its mean air temperature
amountingtoonly 13.7 °C(vs 14.7 °C formany-
year long observations in 1980-2021), and the
monthly precipitations to 90 mm (vs 58.7 mm).
In contrast, the June 0of 2021 was hot and dry, its
mean air temperature amounting to 19 °C, and
precipitations to 40 mm, these mostly received
as strong showers in the last 10 days of the
month. During the removal of the nests from the
nest boxes, these measures averaged 18.2 °C
and 37 mm in 2016, vs 22.3 °C and 36 mm in
2021.

When in the lab in Moscow, the nests were
unpacked and subjected to thermal extraction
using Berlese-Tullgren thermo-eclectors until
complete desiccation, and then hand-sorted for
macrofauna. The debris, including dry and most-
ly badly fragmented Diplopoda, were fixed in
75% ethanol, examined and identified under an
MBC-1 stereo microscope.

Altogether, 46 Pied flycatcher nests were
examined for Diplopodain 2016, vs 48 in 2021.

Results

According to Palmén (1949, 1988), eastern
Fennoscandia within both Finland and Karelia,
Russia supports 24 species of Diplopoda repre-
senting 17 genera, six families and four orders.
Of them, only five or three species have been
encountered in pied flycatcher nests in2016 and
2021, respectively (Tables 1 and 2). Altogether,
the following six millipede species have been
recorded: Polydesmus denticulatus C.L. Koch,
1847 (family Polydesmidae, order Polydesmi-
da), Proteroiulus fuscus (Am Stein, 1857) (fam-
ily Blaniulidae, order Julida), Leptoiulus prox-
imus (Némec, 1896), Megaphyllum sjaelandi-
cum (Meinert, 1868), Ommatoiulus sabulosus
(Linnaeus, 1758) (all family Julidae, order Jul-
ida), and Polyzonium germanicum Brandt, 1837
(family Polyzoniidae, order Polyzoniida). Most
of these millipedes are very widely distributed
and common in European Russia, the taiga belt
in particular, being forest floor-dwellers (Schu-
bart, 1934; Lokshina, 1969). Only Proteroiulus

fuscus is a subcorticolous species strongly in-
clined to dwelling under the bark of pine trees

(Schubart, 1934; Palmén, 1949, 1988).

As of the 46 Pied flycatcher nests examined
for Diplopoda in 2016 as many as 12 contained
no millipedes, vs 48 and 16 in 2021, respective-
ly (Tables 1 and 2), the incidence of occurrence
amounted to ca 74% and ca 66%, respectively.
In other words, regardless of the collecting
season being cooler and rainy or warmer and
drier, most of the nest boxes were populated by
millipedes. However, it is clear that more spe-
cies (5 vs 3) and higher abundance levels (123 vs
86) were observed in 2016 compared to 2021.
This agrees well with the common wisdom that
the Diplopoda is a generally meso- to hygro-
philous class of soil macrofauna.

Moreover, as direct observations at May-
achino show, millipedes were encountered
throughout the season, from May to July, not
only in bird nests, but also in empty nest boxes.
Diplopods tend to climb the trees and populate
the nest boxes in a humid weather, often occur-
ring in empty nest boxes already in the early
spring, just after snow melting on the ground
and before the soil drying up, as well as in
summer after and/or during a rain. No obligate
nidicoly in Karelian Diplopoda is thus possible
to imply, facultative nidicoly being common
instead.

Apparently, the most common and abundant
millipede to crawl into nest boxes at Mayachino
is invariably Ommatoiulus sabulosus, followed
by the subdominant Leptoiulus proximus (Ta-
bles 1 and 2). Together with the remaining few
species of Diplopoda encountered in bird nests
there, they can be considered as purely opportu-
nistic nidicoles.
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Table 1. Diplopoda species and number of specimens encountered in Pied flycatcher nests at Mayachino

in 2016.

Tabn. 1. Bunsr Diplopoda u KonmgecTBO 3K3eMIUISPOB, OTMEYCHHBIE B THE3/IaX MYXOJIOBKU-TIECTPYIIKH

03 Mastanso B 2016 1.
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6 7 8 - - - -
7 9 4 - - - -
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9 14 - - - 2 -
10 15 3 - - - -
11 16 2 - - - -
12 19 1 - - - -
13 20 - - 1 - -
14 22 1 4 — - -
15 25 6 - — - 1
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18 28 2 - - - -
19 31 7 - - - -
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Table 2. Diplopoda species and number of specimens encountered in Pied flycatcher nests at Mayachino
in 2021.

Tabmx. 2. Bunsr Diplopoda 1 Konm4gecTBO 3K3eMIUISPOB, OTMEYECHHBIE B THE3/IaX MYXOJIOBKU-TIECTPYIIKH
o3 Mastauso B 2021 1.

Ne. Df mesty NESt " | Ommatoiulus Leptoiulus |  Polydesmus
contanming | in the sabulosus proximus | denticulatus
Diplopoda | field ) o ) ]
1 M-31 - 5 =
2 0-28 - 1 -
3 M-54 3 - -
4 M-71 - 2 -
5 JI-10 1 - 1

6 I1-10 3 - -

7 M-10 1 - -
8 M-51 1 2 1

9 b53-M 2 - -
10 M-3 1 - -
11 A-7 - 1 -
12 M-61 - 1 -
13 M-58H - 2 -
14 b-17 2 - -
15 M-62 - 3
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Altogether 61 ex. 22 ex. 3 ex.
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