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Abstract. The article reports on a study of beetles in sand martin nests in Saratov Oblast. On the basis
of literature data and the authors' own research, the composition of the beetle nest fauna of Riparia
riparia was analysed. A check-list of the beetle fauna (76 species) recorded in the sand martin nests
has been compiled. The studies were conducted in 2019-2022 in the forest-steppe and steppe zones
on the territory of seven districts of Saratov oblast (Russia). A total of 209 nests from 12 colonies of
the sand martin were studied. On the territory of Saratov oblast, 30 species of beetles from 16 families
were recorded for the Riparia riparia nests. In the composition of the nest fauna, three types (trophic,
topical and fensive) and five variants of relationship (zoophagous, phytophagous, saprophagous,
substrate-stationary, fensive) of beetles with the nest were distinguished. On the basis of these data, a
heteroconcentric model of the nest was constructed. Ecological groups of beetles were identified, and a
heteroconcentric model was built. The facts of change and degradation of the nest-dwelling beetle fauna
with the disappearance of the edificator-species were revealed.
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Hay4yHas cTatbs

3Konoro-payHUCTUYECKUE XapaKTEpPUCTUKMU
HUAMKOJIbHbIX FPYNN XXeCTKOKPbIIbIX

B rHe3aax 6eperoBom NTAaCTOUKMU

(Riparia riparia (Linnaeus, 1758))

M3 pa3/inuHbiX 6MoTonoB CapaToOBCKOM 06nacTm

E.H. KoHgpaTtbeB™ , A.C. CaxHes?* , B.B. AHMKNH'

T Capamosckull 2ocydapcmeeHHbili yHusepcumem um. H.I. YepHbiwesckozo, 410012, Poccus,
2. Capamos, yn. AcmpaxaHckasi, 0. 83

2 lnemumym 6uornoauu eHympeHHux 800 um. W.[. MNanaHuHa PAH, 152742, Poccus, Slpocnasckasi
0671., Hekoysckut p-H, noc. bopok, 8. 101

3 Ob6wbeduHeHHass Oupekuusi Mopdosckozo 2ocy0apcmeeHHO20 MPUPOOHO20 3arloeedHUKa
um. T1.I. Cmudosuya u HayuoHanbHo20 napka «CmonbHbily, Poccus, 430005, 2. CapaHck,
yn. KpacHas, 0. 30

*eugene.n.kondratyev@gmail.com

AHHOTauma. B cratbe npencTtaBneHbl pesynbratbl U3ydeHus dpayHbl XKyKOB B rHesgax Oeperosou
nactodkn CapatoBckonm obnactu. Ha ocHoBe nutepaTypHbIX AaHHbIX U COBCTBEHHbIX UCCReaoBaHUn
NnpoaHann3MpoBaH cocTaB KoreontepodayHbl rHe3n, Riparia riparia. CocTaBneH NosHbIN CNMCOK BUAOB
YKECTKOKPbISbIX (76 TaKCOHOB), OTMEYEHHbIX B rHe3aax 6eperoBow nactoyvku. iccnegosaHus npoBogunmnch
B 2019-2022 rr. B NeCOCTENHOW M CTEMHOW 30HaX Ha TEPPUTOPUN CEMU agMUHUCTPATUBHBLIX PaioOHOB
Caparosckou obnactu (Poccms). UayueHo 209 riesg us 12 konoHumn 6eperoson nactoyku. Ha tepputopum
CapartoBckown obrnacTtu B rHe3gax Riparia riparia obHapyxeHo 30 BUaoB xykoB u3 16 cemencTs. B coctase
rHe30oBOW (bayHbl BblgeneHbl Tpy Tuna (Tpodunyeckas, Tonmdeckass u heH3vBHas) U NsTb BapuaHToB
cBdA3n (300dparn, dutodparn, canpodparm, cybCcTpaTHO-CTaumanbHble, (PEeH3NBHBIE) XECTKOKPLIbIX C
rHEe300M, Ha OCHOBE 3TWX JaHHbIX NMOCTPOEHAa reTePOKOHLIEHTPOBas Mogernb rHe3aa. BeisgBneHbl dakTbl
N3MeHeHUs 1 gerpagauum HUAMKONbLHOW dhayHbl NPy MCHE3HOBEHMW Buaa-agndukaTopa.

KnioueBble cnoBa: 60Tpocunbl, 60TPOKCEHbI, KOHCOPLMS, HOpHast payHa, Hacekomble, NTuLbl, HukHee
Moeomkbe, EBponeickas yactb Poccum


https://orcid.org/0000-0002-7508-4355
https://orcid.org/0000-0002-0907-5194
https://orcid.org/0000-0001-8575-5418

158 Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

®duHaHcupoBaHue. Pabota A.C. CaxHeBa BbIMOMHEHA B paMKax rOCy4apCTBEHHOMO 3adaHuvs
MuHncTepcTBa Hayku u Bbicluero obpasoaHusa PP Ne124032500016-4 1 yacTuyHO NpodmnHaHCMpOBaHa
npoektom PH® Ne 22-14-00026.

ORCID:

E.H. KoHgpaTtbes, https://orcid.org/0000-0002-7508-4355
A.C. CaxHes, https://orcid.org/0000-0002-0907-5194
B.B. AHukuH, https://orcid.org/0000-0001-8575-5418

Ona uutuposanusa: KoHwgpateeB, E.H. u gp., 2025. Okonoro-cayHnCcTMyeckme xapakTepucTUKm
HUOWKOMbBHbIX FPYMN XECTKOKPbINbIX B rHe3gax 6eperoBon nacTtouku (Riparia riparia (Linnaeus, 1758))
13 pasnuyHbix buotonos CapatoBckon obnactu. TpaHcgopmayus akocucmem 8 (2), 156—183. https://
doi.org/10.23859/estr-230727

Moctynuna B pegakumio: 27.07.2023
MpuHsTa k nevatu: 22.09.2023
Ony6nukoBaHa oHnanH: 16.05.2025

Introduction

Bird nests are inhabited by various groups of arthropods, including Ixodida, Mesostigmata, Hemiptera,
Diptera, Siphonaptera, Coleoptera, Hymenoptera, Lepidoptera, etc. (Belousova, 2011; Borisova, 1972,
1978; Hicks, 1959; Korneev et al., 2018, 2020; Krisrofik et al., 1994, 1995; Nelzina, 1977; Nordberg,
1936; Tryjanowski et al., 2001; Woodroffe, 1953). Despite the high diversity of arthropods living in
nests, both in Russia (Bibik et al., 2004; Butenko, 2003; Gaponov and Teuelde, 2020; Jakimenko et
al., 1991; Kondratev, 2019; Kondratev et al., 2021; Korneev et al., 2020) and abroad (Gwiazdowicz,
2003; Krisrofik et al, 1994, 1995, 1996, 2007; Masan and Kristofik, 1993; Nordberg, 1936; Tomioka and
Nakamura, 2002; Tryjanowski et al. , 2001; Ulmanen et al., 1977; Woodroffe, 1953), historically, more
attention has always been paid to parasitic groups of arthropods. Interest in non-parasitic nest-dwelling
species has only increased in recent years. Nevertheless, there are only a few papers presenting data
on nest-dwelling beetles in the Russian literature (Belousova, 2011; Borisova, 1978; Kirschenblatt, 1937;
Korneev et al., 2020; Pushkin, 2001; Sazhnev and Kondratev, 2019, 2020; Sazhnev and Matyukhin,
2019, 2020), and foreign literature (Alonso and Garrido, 2009; Drazina and Spoljar, 2009; Krigrofik et
al., 1994, 1995, 2007; Krumpal et al., 1993; Lundyshev, 2008; MaSan and Kristofik, 1993; Merkl and
Rozsa, 2004; Nordberg, 1936; Ryndevich and Lundyshev, 2004; Tryjanowski et al., 2001; Woodroffe,
1953). The book by E.A. Hicks (1959) and its supplement (Hicks, 1962, 1971) is still the most complete
summary of the beetles living in nests.

Migratory bird nests can be of epizootological importance as reservoirs of arbovirus infections. In
the Volga region, one of the important and accessible objects for studying the arthropod fauna of these
nests is the sand martin Riparia riparia (Linnaeus, 1758) (Caron et al., 2017; Matrosov et al., 2013;
Molchanov et al., 2021). In nest communities, beetles play an important role in regulating the number
of ectoparasites (Echegaray et al., 2015; Kasheev, 1983; Zibnitskaja and Kasheev, 1995). However,
data concerning beetles found in sand martin nests is limited and fragmentary (Borisova, 1978; Hicks,
1959; Korneev et al., 2020; Krisrofik et al., 1994; Nordberg, 1936; Sazhnev and Kondratev, 2019, 2020;
Sazhnev et al., 2018) (Table 1). Consequently, this hinders the capacity to comprehensively evaluate the
species composition, distribution of ecological groups and abundance of beetles.

A total of 76 species of Coleoptera were documented in the nests of sand martins, with the most
prevalent taxonomically being Staphylinidae (30 species), Cryptophagidae (7), Carabidae (7), and
Histeridae (6).

The objective of the present study is to consider the distribution of ecological groups of beetles in
the nests of the sand martin (Riparia riparia), and to establish the degree of their biotopic association
with this type of nest.



159

Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

seplnd "we

+

+

aepLId)SIH "we4

aepigele) “we4

(Gp8L usisiow||IO)
eipauwliajul SIyoLjoIoy

(8621 ‘IIMjAed) susosaiin shuudes
(6081 ‘NINAeqd) 4046 snuudes

6t81 “Aisinyosjop
snjnosniue|d snuLdes

/161 ‘¥ezny iuossAnqg snauoyjeus)
(z/281 ‘Inasue|y) istuad snjojidsng

(1611 1SqIoH)
snyejound snjiydoipusg

(1821 Mueiayos)
snjeLjsLpenb snyoal|

(Z1gl ‘pruuyosynq)
s$njeynbo.inasqo SNWOJUAS

(G821 ‘Aoiyoan)) snjeono) SNUIOJUAS
(821 ‘1squaH) gjooLus) snusjsowse]

(9v81 “Ilopney))
snaiseones snjjeafpeig

(1921 ‘snaeuur)
snueipLisw sndjednay

(c981 ‘eu0peT) snueo sndjednoy

(eyep paysiigndun ‘0z0z ‘020Z ‘8102
“le Jo Asuyzes ‘610z ‘UIYnAley
pue Asuyzes ‘610g ‘Aslelpuoy
pue Asuyzesg) s|eusjew sioyiny

v661 e
19 M1OISIA

020z “'le
19 ASBUIOY

80In0Sg

8161
‘enosliog

LL6l ‘6561
‘SHOIH

9¢61l
‘BiagpION

uoxe|

‘(selpn)s UMO pue ejep Alela)l| uo paseq) euedu eLedy Jo sjssu woly (e1e1dosjo)) sepjeaq Jo 1si *L alqel



Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

160

aepluljAyde)s ‘we4

aepipola ‘we4

‘ds snuioejdse]
(¢cgl ‘susydalg) snjjisnd snuroejds]

(2281 ‘leyus|iAD)
sniyoAjeq snuioejde]

6€9| ‘uosyolg sninee.d sdoyjoisioH

(zegl ‘suaydalg)
e|nsojjin essojbojder

(2281 ‘leyus||hD)
siuuadioid essojbojde

(€681 ‘aurewlied)
ejoaipiu essojbojdeH

(zogl “1sioyusneln)) sninjubiu snuqes)

(zegl ‘susyda)s)
eojoeloy} ewolbeje

(2821 ‘sniouqed) ejejnajjeued ejjisnig
(9681 ‘uoswoy]) eeis}soz ejayly
(6€81 199H) eben ejoyy
(2€£81 ‘uosyon3) sijepos ejoypy
(Zogl ‘1sioyusaeln)) sijeue eyosiwy
6£Q| ‘198H esJeds eieyooaly
8Gg| ‘ZieeJy| WnJojnaiung eieyaosfy
(0ggl ‘wisysauuely) ejnaied euojoioay

(L1121 '92809)
snsojjingns snbeydewojd

(eyep paysiigndun ‘020z ‘020Z ‘8102
“|e Jo AUYZeS ‘6102 ‘UlYNAe
pue ABUYZeS ‘6102 ‘ASleIpuoy|
pue Asuyzes) s|elsiew sioyiny

020z “le  v66l “[e
19 A99UIOY 10 NIOISUY

82In0g

8/61
‘enosliog

1.6l ‘6S6L
‘SHOIH

9€61
‘BioqpioN

uoxe|




161

Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

+

aepiaeqe.less ‘we4

(9621 “49zued) snseeo snioydoins|d
(9¥81 ‘neus|oy|) snsojoueA snwojeld

(6821 IBINIO 'V-'D)
snueusJle snuoboibe|d

(€971 ‘110d02S) supsanihs snwohxp
(8G/1 ‘snaeuur) ejeine ejuo}e)

“ds snuijoyjuex
(G6.1 4INIQ) suesul| snuljoyjuex
(1821 ‘sniouged) sninpiu sniodAyoe|

(G221 ‘sniouged)
wnJoudAy sniodAyoe|

(8G.1 ‘snaeuur)
snuljewosAiya sniodAyoe|

(z6/1 ‘sniouqe4)
snjeydsooueisw shiuns

(zo6l ‘@zn7) snsnjqo snjiydopadas

(Lzgl ‘leyusliA)
snjebirnee| snoedoos

(o¥81 ‘uosyoLg) snpeasnjul Snipand

(zesl ‘Biagiyes "4'0)
susjiu snyjeishield

(p£g| ‘uosyolg) ginseed eledisnQ
(0921 ‘snaeuur) snjeinunj uoyyp.io]

(cegl ‘susydalg)
suo4jiojns snuroeyde]

(eyep paysiigndun ‘020z ‘020Z ‘8102
“|e Jo AUYZeS ‘6102 ‘UlYNAe
pue ABUYZeS ‘6102 ‘ASleIpuoy|
pue Asuyzes) s|elsiew sioyiny

¥661 e
19 M1OISUA

0202 “le
10 ABBUIOY

82In0Sg

8/61
‘enosliog

1.6l ‘6S6L
‘SHOIH

9€61
‘BioqpioN

uoxe|




Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

162

+

aepibeydoydAin "we4

(621 “1squay) snjejusp snbeydoydAin
(£9/1 ‘110d02S) suejea snbeydojdAin
Gy8l ‘winis snipeq snbeydoydAin
‘ds euewojy

0€8l ‘susydelg sLesull eLBUWO}Y

- + - - ‘ds ewojouopy
aepiwojouoly "we4
- - - - (8G/1 ‘snaeuurt) 4nj snuiid
oepluid "we4
+ - - - LOgL 48b|| snuelue| sajsaulIbg
_ _ _ _ (G2} ‘sniouqed)
aejjauidwid snuaiyjuy
aeplysawiag "we4
+ - - - (8621 ‘snaeuul) eanjoou suAdwe]
aepLiAdwe "we4
+ - - - (€821 19]1BY2S) Snjejnjsn sejolby
oepuiaje|] "we4
+ - - - (L2271 “e1s104) snaouss snifo
aepiylAg "we4
+ - - - (6621 “ozInali)) 1ousdAy snjuby
aepnsaldng ‘we4
(eyep paysiigndun ‘0z0z ‘020Z ‘8102
“le Jo Aduyzes ‘610¢ ‘UlYnkiey 020C “Ie v661 e 8161 L.61 ‘6561 9¢61
pue ABUYZES ‘6L0Z ‘ASIelpuoy] 10 ABBUIOY  }9)MIOISLY  ‘eAosliog ‘SYOIH ‘BlagpJoN uoxe|
pue Asuyzes) s|elsjew sioyiny
90In0S




163

Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

+ - + - - - 208l ‘weysiep essjyjol sdejg
aepjuolgaud] "we4

+ - - - - - (9621 49zued) sadirey snoiyuy

- + - - - - (19/1 ‘sneaeuur) snuuayjue snolyauy

- + + - - - (0621 ‘1ss0Y) suysepad ejiydsjeyuy

aepRiyjuy “wey
+ - - o - - ‘ds sidseuy
aepindelag "we4

- - + + + - (2921 ‘sneeuur) smnujw snipluje]

+ - - - - - ‘ds eLeoiuo)

+ - - - - - (Lz8l ‘leyus|ihD) ejeinusio eLedo)

aepliplje ‘we4

+ - - - - - (8G.| ‘sneeuur) eyejoundiq elepy
aepI||auI220) “we4

B _ _ _ N _ (108} ‘sniolqed)

eauR.LIdIQNS BaR)AIAYY

oepIar}odA "we4

+ - - - - - (L281 ‘leyus|lhD) sijeseze| snispoolioS
aepiydojAio) "we4

- - - - + - Gy8l ‘wun)g snjeuibes snbeydojdAin

- _ _ _ . _ Sp8l ‘winis

snpusnbunsip snbeydoydAin
(eyep paysiigndun ‘020z ‘020z ‘8102
“le }8 Asuyzes ‘610z ‘UIYnAje 0202 “le ¥661 e 8.6l L6l ‘6561 9e6l
pue Asuyzes ‘6L0g ‘AS}elpuod] 10 ASBUIOY 19 YloISUY  ‘eAosiog ‘SYOIH ‘BiagploN

pue ABUYZES) S|ellsjew sJoyny

82In0Sg

uoxe|




Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

164

0€

leyol

(,£81 ‘Bingeziey)
lIuBsaxes snuLoqajAx

GEg| ‘uewayog sieuiwiopqge snxiq
(8G/1 ‘snaeuuln) suesu|| BUOHS

GG6) ‘UUBWYOH 'V
snueuayJojjeb snyosuhyionad

(G821 ‘Aoiyj099)
snooLes snbeydouwliads

(5821 ‘Aouyosn)
SIsuslioy ewsaudojsey)d)

(8621 ‘snaeuur) wnJosid snyonig

(e3ep paysiigndun ‘0z0Z ‘0202 ‘8102

“|e 18 ASUYZES ‘6102 ‘UIYNNAIBIN
pue Asuyzes ‘610z ‘ASleJpuoy|
pue Asuyzes) s|jeusiew sioyiny

L [44
aepiuolnaing ‘we4
aepijowosAiyy "we4

¥661 “|e 8.61 L/6] ‘6561
19 M}OISlIH ‘enosiiog ‘SHOIH

uoxe]




Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183 165

Materials and methods

The study was based on entomological samples from sand martin nests in Voskresensky,
Krasnoarmeysky, Lysogorsky, Rovensky, Engelssky, Khvalynsky districts and Saratovsky municipal
district of Saratov Oblast in 2019-2022 (Fig. 1, Table 2). A total of 12 colonies were examined.

The main sampling sites in Saratov Oblast are visualized on the map (Fig. 2). The map was created
using QGIS 3.40.3.

The colonies studied can be divided into three groups:

1. Colonies in sand quarries. The burrows of these colonies are located in a sand cliff at a height of
0.5-3.5 m. The length of such colonies varies from 1.2 to 25 m. The burrow entrances are elongated in
a chain of 2—6levels in the upper third of the cliff.

2. Colonies on the territory of Saratov and Volgograd oblasts. The colonies are located in the soill,
sand and soil-sand coastal cliffs at a height of 1.2—-7 m. The length of such colonies varies from 3 to
40 m. The colonies are long-lived, but in different years the location of the burrows and the number of
nesting birds varies significantly due to the collapse of the shore and changes in nesting conditions.
The burrow entrances are elongated in a chain of 1-5 levels in the middle or upper third of the cliff. All
colonies are surrounded by ruderal vegetation.

3. Colonies on small rivers. The colonies are located in a soil cliff at a height of 1.5-2.5 m. The
length of the colonies varies from 2 to 4 m. The burrow entrances are elongated in a chain of 14 tiers
in the middle or upper third of the cliff. The burrows are often very sparse. Colonies are unstable due to
shoreline collapse and changes in nesting conditions.

The total number of sand martin colonies by year of study is presented below (Table 3).

Nesting material was extracted from the burrows as they were excavated. It was then placed in
an individual zip-lock bag with a label for further transport and office processing. The beetle imago
and larvae were dissected using the Tullgren funnel (extraction for 2-3 hours), followed by manual

Fig. 1. Colonies of Riparia riparia, in the study area. A — Khvalynsky distr., vicinity of lvanovka vill., shore of the Volga River; B —
Khvalynsky distr., vicinity of Apalikha vill., sand quarry; C — Rovensky distr., vicinity of Beregovoe vill., shore of the Volga River;
D — Khvalynsky distr., vicinity of Elshanka vill., pond shore.
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Table 2. Data on the inhabitation of Riparia riparia colonies by year of study. | — inhabited colony, U — uninhabited colony.

Coordinates

No. Locality N 2019 2020 2021 2022
1 Khvalynsky distrl;.(,)r\]/(ijcisnri]’cgrgf Elshanka vill., 526043 47.9766 | U U U
2 KWy dite vy ol enowa vl o400 4gosos 1 1 1
3 Khvalynskydis;ré,n\gccilﬂigngemkinoviII., 522670 47.7965 | | I |
4 Khvalynskydis;;h\c/ji(aiaie’?r/r}?pralikhaviII., 523171 47.6780 _ _ U U
5 Vosssensly dt, von OfOmave steoe7 4oc004 - - U U
o EngelssiydetventyofMaae  sisoes sozer - - U U
T gSaon Saperiydety vonyof | stszie 4se280 1 U U U
8 Mordovo vl shors of the Velga'Rver 511242 458160 1 U U U
9 ROV shore of the Volga River - 511047 459886 - - U U
10 Rovensk);r?ci)?(tar.blyi[ﬁigi;%gaBsirsgrovoe vill., 50.7565 46.0117 _ _ U U
M hore of the Medvediea Rver | 513569 448001 - U U U
12 Lysogorsky distr., vicinity of Ataevka vill., 513100 44.8205 _ U U |

shore of the Medveditsa River

examination for arthropods that did not pass through the funnel (Golub et al., 2021). A total of 209 nests
were examined, 3152 imagoes and larvae of Coleoptera were found in 74 nests (the proportion of
samples without Coleoptera was 64.6%). The nests were divided into four groups according to Masan
(1997) (abandoned nests or the nests deserted just before finishing without eggs; completed nests with
eggs; nests in nestling phase; the nests collected just after fledging of young).

An abundance index (Ab) was calculated as follows:

where n, —is the total number of individuals of each species; N, — is the total number of all nests.

nj

Ab = —

N;’

A dominance index (D) was calculated as follows:

D=

nijx100

N¢ ’

where n, — is the total number of individuals of each species of beetles; N_ — is the total number of all
individuals of beetles.



Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183 167

Fig. 2. Map of sampling on the territory of Saratov Oblast (numbering of localities as in Table 2).

A biotopical preferences index (BC) was calculated as follows (Beklemishev, 1961):

Abjxk{x100
BC = —*+F—+—,
Y(Abjxki)
where k — is the number of nests in which individuals of each beetle species were found; Abj —is an
abundance of individuals of each species of beetles.
Jakkard index (IJ.) was calculated as follows (Potapov and Kuznetsov, 2011):

C
Ij =—,

A+B-C
where A — is the number of species in the first place; B — is the number of species in the second place;

C —is the number of general species in the compared places.
The Shannon—Wiener index (H’) was calculated as follows (Potapov and Kuznetsov, 2011):

H’Z—Zpixlogzpi,

where p, —is the ratio between the number of individuals of species / and the total number of individuals.

The dominance structure in a community was described according to the logarithmic classification of
Engelmann (1978). All biological parameters were calculated using IBM SPSS Statistics 26.

After identifying and counting the material, heterocentric models of consortium were constructed,
including 5 types of concentrations, based on consortial relationships (Negrobov and Khmelev, 1999,
2000). The sizes of the concentrations in the first model correspond to the number of consortia species
included, while in the second model, they correspond to the number of individual consortia. The actual
sizes of the concentrations (dark circles) correspond to the actual number of species/individuals included
in them. The heterocentric model was constructed using Adobe Photoshop CC 2019.

The specimens are kept in 75% alcohol or dry and are deposited in the collection of the Zoological
Museum, Saratov State University (SSU) and Papanin Institute for Biology of Inland Waters Russian
Academy of Sciences (IBIW RAS).

In the following article the system of Coleoptera is used according to the Catalogue of Palaearctic
Coleoptera (Alonso-Zarazaga et al., 2022; Catalogue ..., 2007, 2010, 2015-2017, 2020).
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Table 3. Sampling locations and number of collected nests. Explanations: N — total number of burrows examined in the colony,
s — number of nests collected.

Date Locality N (s)
2019
23-24.06; Khvalynsky distr., vicinity of lvanovka vill., shore of the Volga Ri 52 (25
5707 valynsky distr., vicinity of Ivanovka vill., shore of the Volga River (25)
20.07 Krasnoarmeysky discr., vicinity of Mordovo vill., shore of the Volga River 19 (8)
CSaratov, Gagarinsky distr., vicinity of Peschanyj Umet vill.,
25.07 abandoned sand quarry 13(9)
2020
25.06; 29.07; Khvalynsky distr., vicinity of lvanovka vill., 53 (31)
7.1 shore of the Volga River
25.06; 30.07 Khvalynsky distr., vicinity of Demkino vill., sand quarry 22 (11)
26'09; 1310'07; Khvalynsky distr., vicinity of Elshanka vill., pond shore 23 (16)
Lysogorsky distr., vicinity of Simonovka vill., 25 (1)
shore of the Medveditsa River
26.07
Lysogorsky distr., vicinity of Ataevka vill., 13 (4)
shore of the Medveditsa River
Saratov, Gagarinsky distr., vicinity of Peschanyj Umet vill.,
21.07 abandoned sand quarry 12(3)
2021
8.05; 27.06 Khvalynsky distr., vicinity of Elshanka vill., pond shore 16 (5)
27.06; 8.07; Khvalynsky distr., vicinity of lvanovka vill., 49 (24)
11.07; 5.77 shore of the Volga River
Khvalynsky distr., vicinity of Apalikha vill., sand quarry 24 (7)
8.07; 4.1
Khvalynsky distr., vicinity of Demkino vill., sand quarry 19 (9)
Rovensky distr., vicinity of Beregovoe vill.,
27.08 shore of the Volga River 16(4)
3.1 Engelssky distr., vicinity of Malaya Topolevka vill., sand quarry 22 (8)
6.11 Voskresensky distr., vicinity of Komarovka vill., 9(2)

shore of the Tereshka River
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Date Locality N (s)
2022
26.06 Krasnoarmeysky discr., vicinity of Mordovo vill., shore of the Volga River 12 (1)
Khvalynsky distr., vicinity of Apalikha vill., sand quarry 20 (9)
28.06; 4.1

Khvalynsky distr., vicinity of Demkino vill., sand quarry 18 (9)

Khvalynsky distr., vicinity of lvanovka vill.,
3.07 shore of the Volga River 13(2)
20.08 Engelssky distr., vicinity of Malaya Topolevka vill., sand quarry 14 (3)

Rovensky distr., vicinity of Beregovoe Vvill.,
5.09 shore of the Volga River 14.5)
15.12 Rovensky distr., vicinity of Privolzhskoe vill., shore of the Volga River 12 (4)
311 Voskresensky distr., vicinity of Komarovka vill., 5 (1)

shore of the Tereshka River

Lysogorsky distr., vicinity of Ataevka vill.,
612 shore of the Medveditsa River 18 (8)

Results and discussion

Coleoptera are relatively common in Riparia riparia nests (the proportion of samples with beetles
is 35.40%). Over the four years of the study, Coleoptera represented 14.87% of the total number of
arthropods found in nests. The most abundant groups are the order Mesostigmata (65.24%) and the
class Collembola (9.61%), all other taxa are not abundant (0.05-2.06%).

The total number of samples during the study and the ratio of residential and non-residential burrows
of Riparia riparia by year are presented in the graph (Fig. 3). There was no linear relationship between
the number of samples taken and the number of beetles in them during the study (R? = 0.4597). From
2019 to 2022, a downward trend was observed in the number of residential burrows of sand martins
among the colonies. This decline may be attributed to the search for new colony sites, a consequence
of the diminished suitability of existing colonies for the construction of new burrows.

A total of 19 species of Coleoptera belonging to 14 different families were documented within the
nests of sand martins (Table 4). The family Staphylinidae exhibited the highest level of diversity, with
five species recorded (a figure that is generally comparable with data reported in the extant literature).

Within the order Coleoptera, the family Staphylinidae exhibits the greatest abundance, accounting
for 96.91% of the total, a proportion largely attributed to the predominance of the species Haploglossa
nidicola. The family Histeridae follows, accounting for 1.62%, while other families are present in minimal
numbers, ranging from 0.08% to 0.155%.

The mean number of beetles (Fig. 4) recorded in residential (281) and non-residential (49) burrows
over a four year period did not exhibit significant differences (t = 0.205; p = 0.05). The differences in the
number of species are also insignificant: 11 species in residential burrows and 9 in non-residential ones.
The differences in the number of species are not significant either: 11 species in residential burrows, and 9
in non-residential ones. However, in the latter, the beetles present are mostly random species from nearby
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Fig. 3. Ratio of residential and non-residential burrows of Riparia riparia by year of study. 1 — residential burrows, 2 — non-
residential burrows, 3 — total number of samples.

Fig. 4. KQuantitative ratio of Coleoptera in residential and non-residential burrows of sand martins (1 — inhabited, 2 — uninhabited).
Mustache — max and min values, middle line — median, cross — sample mean.
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Table 4. Ecological groups, indexes and classes of dominance of Coleoptera in the nests of sand martins (based on materials
from the Saratov oblast). EC — ecological characteristics; D — dominance index; Ab — abudance index; BC — biotopical preferences
index by Beklemishev (1961); Dominance classes are identified according to Engelmann (1978). Ecological characteristics: Z —
zoophagous; P — phytophagous; S — saprophagous. Eudominants and dominants are highlighted in bold.

Ne TakcoH EC D,%  Ab,ind/nest  BP, % Dorgi;sasnce

Fam. Histeridae

1 Saprinus rugifer z 1.62 0.77 0.330 Recedent
Fam. Staphylinidae
2 Falagrioma thoracica z 0.08 0.04 0.001 Subrecedent
3 Haploglossa nidicola V4 96.30 45.85 99.629 Eudominant
4 Haploglossa picipennis 4 0.23 0.11 0.004 Subrecedent
5 Leptacinus sulcifrons z 0.23 0.1 0.008 Subrecedent
6 Sepedophilus obtusus 4 0.08 0.04 0.001 Subrecedent
Fam. Scarabaeidae
Plagiogonus arenarius S 0.08 0.04 0.001 Subrecedent
8 Pleurophorus caesus S 0.15 0,07 0.001 Subrecedent
Fam. Buprestidae
9 Agrilus hyperici P 0.08 0.04 0.001 Subrecedent
Fam. Byrrhidae
10 Cyftilus sericeus P 0.08 0.04 0.001 Subrecedent
Fam. Lampyridae
11 Lampyris noctiluca Z 0.08 0.04 0.001 Subrecedent
Fam. Dermestidae
12 Dermestes laniarius S 0.08 0.04 0.001 Subrecedent
Fam. Corylophidae
13 Sericoderus lateralis S 0.15 0.07 0.005 Subrecedent
Fam. Latridiidae
14 Corticaria crenulata S 0.15 0.07 0.005 Subrecedent
15 Corticaria sp. S 0.15 0.07 0.005 Subrecedent
Fam. Tenebrionidae
16 Blaps lethifera S 0.08 0,04 0.001 Subrecedent
Fam. Anthicidae
17 Anthicus flavipes S 0.08 0.04 0.001 Subrecedent
Fam. Chrysomelidae
18 Chaetocnema hortensis P 0.08 0.04 0.001 Subrecedent

Fam. Curculionidae
19 Xyleborinus saxeseni S 0.15 0.07 0.002 Subrecedent
20 Lixus abdominalis S 0.07 0.04 0.001 Subrecedent
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biotopes (e.g., Agrilus hyperici and Chaetocnema hortensis) rather than those associated with burrow
communities. Haploglossa nidicola also predominates in numbers in uninhabited swallow burrows.

According to the Jaccard index (lj), the greatest similarity in the composition of the beetle fauna is
found in colonies located on sandy soils (0.50) or in old colonies where birds are not/have not settled
(colonies in the villages of Privolzhskoe, Peschany Umet, Mordovo, Apalikha, Malaya Topolevka,
Beregovoe). The greatest similarity (Ij = 0.67) was found in the communities of the Mordovo—Apalikha
colonies (mainly Haploglossa nidicola and Saprinus rugifer were found in the collections; in the village of
Apalikha, Pleurophorus caesus was also found). In most cases, the Jaccard index was 0.50 in colonies
on sandy soils. For some colonies on sandy soil, the index value was 0.3. For the colonies Apalikha—
Malaya Topolevka, Apalikha—Beregovoe, Apalikha—Privolzhskoye and Demkino—Mordovo the index was
0.25. The similarity of communities in other colonies is not high (lj = 0.22—0.10). The lowest similarity is
observed between the colonies of Elshanka and Demkino (Ij = 0.08).

The Shannon index (H') in two colonies, whose communities consist only of Haploglossa nidicola, is
equal to 0 (Peschany Umet). In other colonies, the diversity of Coleoptera species is low (average = 0.368):
from the minimum in the colony of Elshanka (0.184) to the maximum in the colony of Beregovoe (0.736).

Based on the analysis of the collected material, trophic groups of Coleoptera were identified.
According to the type of feeding in the nests of Riparia riparia, zoophages (representatives of the families
Carabidae, Staphylinidae, Histeridae, Lampyridae) dominate with a share of 98.69%; other groups are
much more modestly represented: saprophages — 1.08% and phytophages — 0.23%.

In the presented heteroconsort model, in terms of number of species, the system-forming types
of compounds are trophic, topical (substrate-stationary) and fundamental compounds (Fig. 5). At the
trophic level, beetles are dominated by saprophages (Dermestes laniarius, Sericoderus lateralis,
Corticaria sp., Corticaria crenulata, Plagiogonus arenarius, Pleurophorus caesus, Blaps lethifera and
Anthicus flavipes), which feed on decaying remains of both plant and animal origin. Second in number
of species are the zoophages (Haploglossa nidicola, H. picipennis, Falagrioma thoracica, Leptacinus
sulcifrons, Sepedophilus obtusus, Saprinus rugifer), which feed mainly on ectoparasites but also on other
arthropods. There are few phytophages (Agrilus hyperici, Cytilus sericeus, Chaetocnema hortensis and
Xyleborinus saxesenii). These are mainly accidental species from the nearest open biotopes or species
that feed on plant parts of the nest.

The nest can be considered as a consortium, where the consorts are connected by substrate-
stationary connections (Haploglossa nidicola, H. picipennis, Saprinus rugifer, Dermestes laniarius) and
the determinant acts as an environment-forming element.

The species Haploglossa nidicola, a typical inhabitant of shorebird nests, was classified as an
obligate nest beetle in our collections. It is present in nests, including larval stages. Quite often (1.62%)
Saprinus rugifer was present in nests, considered by some authors to be a nest beetle (Kryzhanovsky
and Reichardt, 1976).

Two colonies (Elshanka and Beregovoye) with different soil types and the longest observation period
were selected as model colonies to monitor the dynamics of the number and composition of nesting
beetles in these colonies. Data for 2012 have already been published (Korneev et al., 2020).

In both cases, after the birds left the colony in 2019-2020 (Figs. 6, 7), a decrease in the number of
bothrobionts and an increase in bothroxenes in the nest were observed. Then, in the Elshanka colony,
there was a complete degradation of the nest-dwelling fauna, which is clearly visible in the change
of ecological groups of nest-dwelling beetles. The true burrow fauna is replaced by more eurytopic
species from surrounding habitats and stenotopic bothrobiont species disappear as the edificator
species disappear. As a result, the taxonomic structure of the community changes dramatically. Similar
observations in Saratov Oblast were previously made for burrowing mammals (Sazhnev et al., 2016). All
this emphasises the close association of bothrobionts with burrow complexes and host species.
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Fig. 5. Heterocentric model of consortium of beetles and nest of Riparia rparia. 1 — trophic (zoophagous), 2 — trophic (saprophagous),
3 — trophic (phytophagous), 4 — topical (substrate-stational), 5 — fensive.

Conclusion

As a result of the research in the forest-steppe and steppe zones of Saratov Oblast 30 species of
beetles from 16 families were found in the nests of Riparia riparia (Histeridae — 2 species, Staphylinidae —
8, Buprestidae — 1, Scarabaeidae — 3, Byrrhidae — 1, Lampyridae — 1, Elateridae — 1, Dermestidae — 1,
Coccinellidae — 1, Scraptiidae — 1, Corylophidae — 1, Latridiidae — 2, Tenebrionidae — 1, Anthicidae — 1,
Chrysomelidae — 3 and Curculionidae — 2). The largest diversity of species was recorded in the colonies
of Demkino and lvanovka — 9 species each, the smallest — in the colony of Peschany Umet — 1 species.
The composition of the beetle fauna is most similar in colonies located on sandy soils or in old colonies,
where the birds have stopped settling, according to the Jaccard index (0.25—-0.67). The similarity is much
lower (0.08-0.22) in colonies located on soil. A monospecific community was observed in the colony of
Peschany Umet. Zoophages (species of the families Carabidae, Staphylinidae and Histeridae) dominate
in the nests; saprophages and phytophages are much less represented. The dominant group in most
colonies is Haploglossa nidicola. Other nest beetles (including facultative beetles) include Haploglossa
picipennis and Saprinus rugifer. The species Dermestes laniarius, Sericoderus lateralis and Corticaria
crenulata have a significant proportion of nest beetles. The analysis of the quantitative composition of
the beetles in the study areas showed a rather rapid (1-2 years) degradation of the nest communities
with the disappearance of the idifactor species and organiser of the consortium, the sand martin.
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Fig. 6. Changes in the number of beetles (in%) from the nests of Riparia riparia over the years in the colony in the village of
Elshanka (1 — bothrobionts, 2 — botroxenes).

Fig. 7. Changes in the number of beetles (in%) from the nests of Riparia riparia over the years in the colony in the village of
Beregovoe (1 — bothrobionts, 2 — botroxenes).



Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183 175

References

Alonso, A., Garrido, J., 2009. Arthropods in shag (Phalacrocorax aristotelis) nests from the National
Park of the Atlantic Islands (NW Spain): occurrence and abundance at different breeding phases. Vie
et Milieu/Life & Environment 59 (1), 59-68.

Alonso-Zarazaga, M.A., Barrios, H., Borovec, R., Bouchard, P., Caldara, R., Colonnelli, E., Giiltekin, L. et
al., 2022. Cooperative catalogue of Palaearctic Coleoptera Curculionoidea. Monografias Electrénicas
S.E.A. 8 (1), 1-556.

Beklemishev, V.N., 1961. Terminy i poniatiia, neobkhodimye pri kolichestvennom izuchenii populiatsii
ektoparazitov i nidikolov [Terms and concepts necessary for the quantitative study of populations
of ectoparasites and nidicoles]. Zoologicheskii Zhurnal [Zoological Journal] 40 (2), 149-158. (In
Russian).

Belousova, N.M., 2011. O faune nidikolov gnezd sinantropnykh ptits na iuge Primor'ia [The nidikols
fauna from the nests of synanthropic birds in the south of Primorsky Krai]. Vestnik Dalnevostochnogo
otdeleniia Rossiiskoi akademii nauk [Vestnik of Far Eastern Branch of Russian Academy of Sciences]
158 (4), 23-30. (In Russian).

Bibik, O.l., Nacheva, L.V., Ponomareva, O.A., 2004. Kolichestvennoe sootnoshenie ektoparazitov
gnezd sinantropnykh ptits na territorii g. Kemerovo [Quantitative ratio of ectoparasites in the nests of
synanthropic birds in the territory of Kemerovo]. Meditsina v Kuzbasse [Medicine in Kuzbass] 3 (2),
37-41. (In Russian).

Borisova, V.., 1972. Itogi izucheniia ekologii gnezdo-norovykh parazitov ptits TASSR [On ecology of
burrow-nest parasites of birds from Tataria]. Parazitologiya [Parasitology] 6 (5), 454—464. (In Russian).

Borisova, V.1, 1978. K strukture gnezdo-norovykh tsenozov lastochek [On the structure of nest-burrow
coenoses of martins]. Parazitologiya [Parasitology] 12 (5), 377-382. (In Russian).

Butenko, O.M., 2003. Gamazovye kleshchi (Acarina, Gamasina) ptits i melkikh mlekopitaiushchikh
Okskogo zapovednika [The mites (Acarina, Gamasina) of birds and small mammals in the Oka
Reserve]. Trudy Okskogo biosfernogo gosudarstvennogo prirodnogo zapovednika [Proceedings of
the Oka State Biosphere Nature Reserve] 22, 486-503. (In Russian).

Caron, A., Chiweshe, N., Mundava, J., Abolnik, C., Capobianco Dondona, A., Scacchia, M., Gaidet,
N., 2017. Avian viral pathogens in swallows, Zimbabwe: infectious diseases in Hirundinidae: a risk to
swallow? Ecohealth 14 (4), 805-809. https://doi.org/10.1007/s10393-017-1282-5

Catalogue of Palaearctic Coleoptera. Vol. 2/1. Hydrophiloidea — Staphylinoidea. Revised and updated
edition, 2015. Lo6bl, I, Lébl, D. (eds.). Brill, Leiden — Boston, 1702 p.

Catalogue of Palaearctic Coleoptera. Vol. 3. Scarabaeoidea — Scirtoidea — Dascilloidea — Buprestoidea —
Byrrhoidea. Revised and updated edition, 2016. L6bl, 1., Lébl, D. (eds.). Brill, Leiden — Boston, 1011 p.

Catalogue of Palaearctic Coleoptera. Vol. 1. Archostemata — Myxophaga — Adephaga. Revised and
updated edition, 2017. Lobl, I., Lobl, D. (eds.). Brill, Leiden — Boston, 1443 p.

Catalogue of Palaearctic Coleoptera. Vol. 4. Elateroidea — Derodontoidea — Bostrichoidea —
Lymexyloidea — Cleroidea — Cucujoidea, 2007. Lobl, I., Smetana, A. (eds.). Apollo Books, Stenstrup,
Denmark, 935 p.

Catalogue of Palaearctic Coleoptera. Vol. 6. Chrysomeloidea, 2010. Lébl, I., Smetana, A. (eds.). Apollo
Books, Stenstrup, Denmark, 924 p.



176 Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

Catalogue of Palaearctic Coleoptera. Vol. 5. Tenebrionoidea. Revised and updated second edition,
2020. Lébl, 1., Smetana, A. (eds.). Apollo Books, Stenstrup, Denmark, 935 p.

Drazina, T., Spoljar, M., 2009. Insect fauna in nests of the Eurasian griffon vulture (Gyps fulvus) in
Croatia. Biologia 64 (5), 969-973. https://doi.org/10.2478/s11756-009-0147-y

Echegaray, E.A., Cloyd, R.A., Nechols, J.R., 2015. Rove beetle (Coleoptera: Staphylinidae) predation
on Bradysia sp. nr. coprophila (Diptera: Sciaridae). Journal of Entomological Science 50 (3), 225—
237. https://doi.org/10.18474/JES14-38.1

Engelmann, H.D., 1978. Zur Dominanzklassifizierung von Bodenarthropoden. Pedobiologia 18, 378—
380. (In German).

Gaponoy, S.P,, Tewelde, R.T., 2020. Louse-flies (Diptera, Hippoboscidae) in bird nests in the Voronezh
Province. Entomological Review 100 (6), 763—767. https://doi.org/10.1134/S0013873820060044

Golub, V.B., Tsurikov, M.N., Prokin, A.A., 2021. Kollektsii nasekomykh: sbor, obrabotka i khranenie
materiala [Collections of insects: collection, processing and storage of material]. KMK Scientific Press
Ltd, Moscow, Russia, 358 p. (In Russian).

Gwiazdowicz, D.J., 2003. Mites (Acari: Mesostigmata) occurring in the nests of birds of prey
(Falconiformes) and owls (Strigiformes). Acarina 11, 235-239.

Hicks, E.A., 1959. Check-list and bibliography on the occurrence of insects in bird nests. lowa State
College Press, Ames, IA, USA, 681 p.

Hicks, E.A., 1962. Check-list and bibliography on the occurrence of insects in birds’ nests. Supplement
I. lowa State College Journal of Science 36 (3), 233-344.

Hicks, E.A., 1971. Check-list and bibliography on the occurrence of insects in birds’ nests. Supplement
Il. lowa State College Journal of Science 46 (3), 123—-338.

Kashcheev, V.A., 1983. Rol nidikolov v reguliatsii chislennosti ektoparazitov bolshoi peschanki
(Rhombomys opimus Licht.) v luzhnom Kazakhstane [The role of nidicols in the regulation of the
abundance of ectoparasites of the great gerbil (Rhombomys opimus Licht.) in South Kazakhstan].
PhD in Biology thesis. Alma-Ata, USSR, 26 p. (In Russian).

Kirschenblatt, J.D., 1937. Opredelitel'nye tablitsy zhukov-stafilinid, zhivushchikh v gnezdakh
mlekopitaiushchikh i ptits [Key to rove beetles living in the nests of mammals and birds] Vestnik
mikrobiologii, epidemiologii i parazitologii [Bulletin of Microbiology, Epidemiology and Parasitology]
16 (1-2), 227-242. (In Russian).

Kondratev, E.N., 2019. K faune gamazovykh kleshchei gnezd beregovoi lastochki (Riparia riparia
(Linnaeus, 1758) Saratovskoi oblasti [To the mites fauna of sand martin (Riparia riparia (Linnaeus,
1758) nasts of Saratov province]. Enfomologicheskie i parazitologicheskie issledovaniia v Povolzhe
[Entomological and Parasitological Investigations in Volga Region] 16, 90-92. (In Russian).

Kondratev, E.N., Korneev, M.G., Porshakov, A.M., Matrosov, A.N., 2021. Gamazovye kleshchi gnezd
beregovoi lastochki (Riparia riparia (Linnaeus, 1758)) na territorii Saratovskoi oblasti [Gamasid
mites in nests of the sand martin (Riparia riparia (Linnaeus, 1758)) in the territory of Saratov
province]. Parazitologiya [Parasitology] 55 (4), 346-352. (In Russian). https://doi.org/10.31857/
S0031184721040062

Korneev, M.G., Porshakov, A.M., Yakovlev, S.A., 2018. Pervaia nakhodka iksodovogo kleshcha
Ixodes lividus Koch, 1844 (Ixodidae) v Saratovskoi Oblasti [First finding of Ixodes lividus Koch, 1844



Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183 177

(Ixodidae) tick in the Saratov province]. Entomologicheskie i parazitologicheskie issledovaniia v
Povolzhe [Entomological and Parasitological Investigations in Volga Region] 15, 76—77. (In Russian).

Korneev, M.G., Porshakov, A.M., Yakovlev, S.A., Matrosov, A.N., Sazhnev, A.S., 2020. Chlenistonogie
— obitateli nor beregovoi lastochki Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae) na territorii
Saratovskoi oblasti [Arthropods — inhabitants of burrows of the sand martin Riparia riparia (Linnaeus,
1758) (Aves: Hirundinidae) on the territory of the Saratov provinc]e. Izvestiia Saratovskogo universiteta.
Novaia seriia. Seriia Khimiia. Biologiia. Ekologiia [Izvestiya of Saratov University. Chemistry. Biology.
Ecology] 20 (2), 189-199. (In Russian). https://doi.org/10.18500/1816-9775-2020-20-2-189-199

Krirofik, J., Sustek, Z, Gajdo$, P., 1994. Arthropods in nests of the Sand Martin (Riparia riparia
Linnaeus, 1758) in South Slovakia. Biologia 49 (5), 683-690.

Krisrofik, J., Sustek, Z, Gajdos, P., 1995. Arthropods in the penduline tit (Renniz pendulinus). Biologia
50 (5), 487—-493.

Krigrofik, J., Masan, P., Sustek, Z., 1996. Ectoparasites of bee-eater (Merops apiaster) and arthropods
in its nests. Biologia 51 (6), 557-570.

Krigrofik, J., Masan, P., Sustek, Z., 2007. Arthropods (Pseudoscorpionidea, Acarina, Coleoptera,
Siphonaptera) in nests of the bearded tit (Panurus biarmicus). Biologia 62 (6), 749—-755. https://doi.
org/10.2478/s11756-007-0142-0

Krumpal, M., Babjakova, A., Cyprich, D., 1993. Occurrence and seasonal dynamics of invertebrates
in nests of the Sand Martin (Riparia riparia (L., 1758) in Slovakia. Acta Zoologica Universitatis
Comenianae 37, 69-84.

Kryzhanovskii, O.L., Reikhardt, A.N., 1976. Zhuki nadsemeistva Histeroidea (semeistva Sphaeritidae,
Histeridae, Synteliidae (Fauna SSSR. Zhestkokrylye. T. V. Vyp. 4) [Beetles of the superfamily
Histeroidea (families Sphaeritidae, Histeridae, Synteliidae (Fauna of the USSR. Coleoptera. Vol. V.
Issue 4)]. Nauka, Leningrad, USSR, 435 p. (In Russian).

Lundyshev, D.S., 2008. Zhestkokrylye-nidikoly (Insecta, Coleoptera) — obitateli gnezd ptits semeistva
drozdovye (Aves, Turdidae)iuga Belarusi [Beetles-nidicoles (Insecta, Coleoptera)—inhabitants of nests
of the thrush birds (Aves, Turdidae) of the south Belarus]. Vestnik Belorusskogo gosudarstvennogo
universiteta. Seriia 2. Khimiia. Biologiia. Geografiia [Vestnik of Belarus State University. Series 2.
Chemistry. Biology. Geography] 2, 53-57. (In Russian).

Masan, P., 1997. Changes in infestation rate and age structure of Dermanyssus hirundinis and
Ornithonyssus sylviarum (Acarina) during nidification and breeding period of penduline tit. Journal of
medical enfomology 34 (6), 609—614.

Masan, P., Kristofik, J., 1993. Mites and ticks (Acarina: Mesostigmata et Ixodida) from the nests of
Riparia riparia L. in South Slovakia. Biologia 48, 155-162.

Matrosov, A.N., Chekashov, V.N., Porshakov, A.M., Yakovlev, S.A., Shilov, M.M., Kuznetsov, A A.,
Zaharov, K.S. et al., 2013. Usloviia tsirkuliatsii virusa i predposylki formirovaniia prirodnykh ochagov
likhoradki Zapadnogo Nila v Saratovskoi oblasti [Conditions for virus circulation and premises
for natural West Nile fever foci formation in the territory of the Saratov region]. Problemy osobo
opasnykh infektsii [Problems of Particularly Dangerous Infections] 3, 17-22. (In Russian). https://doi.
org/10.21055/0370-1069-2013-3-17-22

Merkl, O.B.J., Rozsa, L., 2004. Insects inhabiting saker (Falco cherrug) nest in Hungary. Ornis Hungarica
14 (1), 1-4.



178 Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

Molchanova, E.V., Prilepskaya, D.R., Negodenko, A.O., Luchinin, D.N., Khabarova, |.A., 2021.
Vospriimchivost' perepelov obyknovennykh (Coturnix coturnix), chizhei (Carduelis spinus) i liagushek
ozernykh (Rana ridibunda) k virusu Zapadnogo Nila [Sensitivity of qualis (Coturnix coturnix), siskins
(Carduelis spinus), and frogs (Rana ridibunda) to West Nile fever]. Biulleten eksperimental'noi biologii
i meditsiny [Bulletin of Experimental Biology and Medicine] 171 (4), 473-476. (In Russian).

Negrobov, V.V., Khmelev, K.F., 1999. Konsortsionnyi analiz semeistv kuvshinkovykh Nymphaeaceae
Salisb, basseina Srednego Dona [Consortium analysis of water lily families Nymphaeaceae Salisb,
Middle Don Basin]. Publishing House of the Voronezh State Technical University, Voronezh, Russia,
184 p. (In Russian).

Negrobov, V.V., Khmelev, K.F., 2000. Sovremennye kontseptsii konsortsiologii [Modern concepts of
consortiology]. Vestnik Voronezhskogo gosudarstvennogo universiteta. Seriia: Khimiia. Biologiia.
Farmatsiia [Proceedings of Voronezh State University Series: Chemistry. Biology. Pharmacy] 2, 118—
121. (In Russian).

Nelzina, E.N., 1977. Osnovnye taksonomicheskie gruppirovki organizmov, uchastvuiushchikh v
formirovanii gnezdovo-norovykh biotsenozov [Main taxonomic groupings of organisms participating
in the formation of nests-burrow microbiocoenoses]. Parazitologiya [Parasitology] 11 (4), 326-331.
(In Russian).

Nordberg, S., 1936. Biologisch-6kologische Untersuchungen lber die Vogel-nidicolen. Acta Zoologica
Fennica 21, 1-168. (In German).

Potapov, M.B., Kuznetsov, N.A., 2011. Metody issledovaniia soobshchestv mikroartropod: posobie
dlia studentov i aspirantov [Research methods for microarthropod communities: a manual for
undergraduate and postgraduate students]. KMK Scientific Press Ltd, Moscow, Russia, 84 p. (In
Russian).

Pushkin, S.V., 2001. Zhuki (Coleoptera: Silphidae, Catopidae, Dermestidae, Trogidae, Scarabaeidae)
iz gnezd ptits luga Rossii [Beetles (Coleoptera: Silphidae, Catopidae, Dermestidae, Trogidae,
Scarabaeidae) from bird nests in the South of Russia]. Tezisy dokladov nauchnoi konferentsii
“Problemy razvitiia biologii i ekologii na Severnom Kavkaze” [Abstracts of the scientific conference
“Problems of development of biology and ecology in the North Caucasus”]. Stavropol, Russia, 125—
128. (In Russian).

Ryndevich, S.K., Lundyshev, D.S., 2004. Zhestkokrylye semeistv Dytiscidae i Hydrophilidae (Coleoptera)
fauny Belarusi — fakultativnye nidikoly iz gnezd drozdovykh (Aves, Turdidae) [The beetles of the
families Dytiscidae and Hydrophilidae (Coleoptera) of the fauna of Belarus — are facultative nidicols
from thrushes (Aves, Turdidae)]. Mezhvuzovskii sbornik nauchnykh statei molodykh issledovatelei
[Interuniversity Collection of Scientific Articles of Young Researchers], 130-133. (In Russian).

Sazhnev,A.S., Kondratev, E.N., 2019. Materialy po faune zhestkokrylykh-nidikolov (Insecta: Coleoptera)
iz nor lastochek-beregovushek Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae) Saratovskoi
oblasti [Data on the fauna of beetles-nidicoles (Insecta: Coleoptera) from nests of sand martin (Riparia
riparia) (Aves: Hirundinidae) of Saratov province]. Polevoi zhurnal biologa [Field Biologist Journal] 1
(4), 193-197. (In Russian). https://doi.org/10.18413/2658-3453-2019-1-4-193-197

Sazhnev, A.S., Kondratev, E.N., 2020. Zhestkokrylye (Insecta: Coleoptera) iz nor lastochek-
beregovushek Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae) Saratovskoi oblasti [The beetles
(Insecta: Coleoptera) from nests of sand martin (Riparia riparia) (Aves: Hirundinidae) in Saratov
region]. Polevoi zhurnal biologa [Field Biologist Journal] 2 (4), 276—281. (In Russian). https://doi.
org/10.18413/2658-3453-2020-2-4-276-281

Sazhnev, A.S., Matyukhin, A.V., 2019. Zhestkokrylye-nidikoly (Insecta: Coleoptera) v sostave
gnezdovykh konsortsii ptits semeistva drozdovye (Aves: Turdidae) goroda Moskvy [Beetles-nidicoles



Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183 179

(Insecta: Coleoptera) in the composition of nests consortiums of the thrushes (Aves: Turdidae) from
the Moscow city]. Polevoi zhurnal biologa [Field Biologist Journal] 1 (2), 86—92. (In Russian). https://
doi.org/10.18413/2658-3453-2019-1-2-86-92

Sazhnev, A.S., Matyukhin, A.V., 2020. Materialy k faune zhestkokrylykh (Insecta: Coleoptera)
nidotsenozov ptits [Data to the fauna of beetles (Insecta: Coleoptera) of bird’s nidocenoses]. Polevoi
zhurnal biologa [Field Biologist Journal] 2 (1), 14—23. (In Russian). https://doi.org/10.18413/2658-
3453-2020-2-1-14-23

Sazhnev, A.S., Khalilov, E.S., Anikin, V.V., 2016. Aspekty degradatsii nidikol'noi fauny zhestkokrylykh
nasekomykh (Insecta: Coleoptera) v norakh Marmota bobak (Miller, 1776) na severe Nizhnego
Povolzh'ia [Aspects of degradation of the nidicol fauna of beetles (Insecta: Coleoptera) in burrows
of Marmota bobak (Miiller, 1776) in the north of the Lower Volga region]. Trudy Stavropolskogo
otdeleniia Russkogo entomologicheskogo obshchestva [Works of the Stavropol Department of
Russian Entomological Society] 12, 30-34. (In Russian).

Sazhnev,A.S., Porshakov, A.M., Korneev, M.G., 2018. Novyi dlia fauny Saratovskoi oblasti vid Histeridae
(Insecta: Coleoptera) iz nor Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae) [New species of
Histeridae (Insecta: Coleoptera) from burrows of Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae)
for the fauna of Saratov province]. Entomologicheskie i parazitologicheskie issledovaniia v Povolzhye
[Entomological and Parasitological Investigations in Volga Region] 15, 107—108. (In Russian).

Tomioka, Y., Nakamura, S., 2000. Insects from bird’s nests in Japan (1). House and Household Insect
Pests 21, 100-104.

Tryjanowski, P., Baraniak, E., Bajaczyk, R., Gwiazdowicz, D.J., Konwerski, S., Olszanowski, Z.,
Szymkowiak, P., 2001. Arthropods in nests of the red-backed shrike (Lanius collurio) in Poland.
Belgian Journal of Zoology 131, 69-74.

Ulmanen, |., Saikku, P., Vikberg, P., Sorjonen, J., 1977. Ixodes lividus (Acari) in sand martin colonies in
Fennoscandia. Oikos 28 (1), 20-26. https://doi.org/10.2307/3543318

Woodroffe, G.E., 1953. An ecological study of the insects and mites in the nests of certain birds in Britain.
Bulletin of Entomological Research 44, 739-772. https://doi.org/10.1017/S0007485300024706

Yakimenko, V.V., Bogdanov, l.I., Tagiltsev, A.A., 1991. Chlenistonogie ubezhishchnogo kompleksa v
kolonial'nykh poseleniiakh beregovoi lastochki na territorii zapadnoi Sibiri i Vostochnogo Kazakhstana
[Arthropods of the nest complex in colonies of sand martin in West Siberia and South Kazakhstan].
Parazitologiya [Parasitology] 25 (1), 39—47. (In Russian).

Zibnitskaja, L.V., Kasheev, V.A., 1995. Rol' pastbishchnykh zhestkokrylykh v snizhenii chislennosti
gel'mintov (na primere nekotorykh legochnykh nematod i tsestod) [The role of pasturable coleoptera
in decreasing of numbers of helminths (after the example of some lung nematodes and cestodes)].
Selevinia 2, 50-54. (In Russian).

CnUCoK NuTepaTypbl

Beknemuwes, B.H., 1961. TepMunHbl U NOHATUS, HEOOXOAMMbIE MPU KONUYECTBEHHOM W3Yy4EHWUU
nonynsAuni 3KTonapasnToB 1 HUAUKONOB. 3oo1oaudeckul xypHarn 40 (2), 149-158.

Benoycosa, H.M., 2011. O cpbayHe HMAMKONOB rHE3 CUHAHTPOMHbLIX NTUL, Ha tore MNMpumopbs. BecmHuk
HanbHesocmoyHo2o omdeneHusi Poccutickoli akademuu Hayk 158 (4), 23-30.

Bubuk, O.U., Hauesa, J1.B., NoHomapeBa, O.A., 2004. KonnyecTBEHHOE COOTHOLLEHUE 3KTOMNApasnToB
rHe3 CMHaHTPOMHbIX NTUL, Ha TeppuTopun . KemepoBo. MeduyuHa e Ky3bacce 3 (2), 37—-41.



180 Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

Bopucosa, B.A., 1972. UTorm wmsyyeHus akonorum rHe3go-HopoBbiX napasutoB ntuy, TACCP.
lMapazumorozus 6 (5), 454—464.

Bopucosa, B.W., 1978. K cTpykType rHe3q0-HOpOBbLIX LieHO30B nactouek. [Mapasumornoaus 12 (5), 377—-
382.

ByteHko, O.M., 2003. Mamasosble krewm (Acarina, Gamasina) nTuu n menkux mnexkonutatoLmx OKCKoro
3anoBegHuka. Tpydsi Okckoeo 6uocghepHo2o 2ocydapcmeeHHO020 MNpupoOHO20 3anoeedHuUKa 22,
486-503.

lManoHos, C.MN., Teyanbae, PT., 2020. Myxu-kposococku (Diptera, Hippoboscidae) B rHe3gax ntuu
B BopoHexckon obnactu. 3oomnozuueckul xypHan 99 (8), 919-923. https://doi.org/10.31857/
S0044513420050050

lony6, B.B., Llypukos, M.H., MpokuH, A.A., 2021. Konnekunm HacekoMbix: cbop, 06paboTka n xpaHeHne
MaTepuana. ToBapuLecTBo HayyHbIxX usgadui KMK, Mockea, Poccus, 358 c.

3nbHuukas, J1.B., Kawees, B.A., 1995. Ponb NacTOULLHbLIX >X€CTKOKPbINbIX B CHUXXEHUW YNCIIEHHOCTHU
renbMUHTOB (Ha NpMMepe HEKOTOPbIX NEroYHbIX HemaTtog 1 Lecton). Selevinia 2, 50-54.

Kawyees, B.A., 1983. Ponb HUOUKOMOB B PErynsiumnmM YUCIIEHHOCTU SKTOMapa3MToB OOSbLUOK NecyaHKu
(Rhombomys opimus Licht.) B IOxxHoMm KasaxctaHe. Aemopeghepam nuccepmayuu Ha couckaHue
y4eHol cmeneHu kaHOudama buonoeudyeckux Hayk. Anma-Ata, CCCP, 26 c.

Kupwenobnar, A.0., 1937. OnpepenutenbHble Tabnuvupl XyKOB-CTadWUMHUG, XUBYLUMX B rHe3dax
MriekonuTalLwmnx n NtTuy. BecmHuk mukpobuonoeauu, snudemuonoauu u napasumornoeuu 16 (1-2),
227-242.

Kongpatees, E.H., 2019. K cdhayHe ramaszoBbix kneiien rHesq GeperoBon nactouku (Riparia riparia
(Linnaeus, 1758) CapaTtoBckow 0bnactun. SHmomonoaudeckue U napasumoroau4deckue uccriedosaHusi
8 lNosomxbe 16, 90-92.

KoHgpatbes, E.H., KopHees, M.I",, MNMopwakos, A.M., MaTtpocog, A.H., 2021. lama3oBble Knewn rHesq
OeperoBon nactouku (Riparia riparia (Linnaeus, 1758)) Ha TeppuTopum CapaToBckoi obnactu.
lMapasumorozus 55 (4), 346—-352. https://doi.org/10.31857/S0031184721040062

KopHees, M.I, MNMopwakos, A.M., Akoenes, C.A., 2018. lNepBas Haxogka MKcoaooBoro krewa /xodes
lividus Koch, 1844 (Ixodidae) B Capatosckon Obnactu. QHmomorsnoau4eckue U napasumosiosudeckue
uccnedosaHusi 8 lNosormxbe 15, 76-77.

KopHees, M.I",, lNMopwakos, A.M., Akosnes, C.A., Matpocos, A.H., CaxHes, A.C., 2020. YneHucToHorne —
obutatenn Hop GeperoBow nacTtouku Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae) Ha
Tepputopun CapartoBckon obnactn. M3gecmusi Capamosckoeo yHusepcumema. Hoeasi cepusi.
Cepus Xumusi. buonoeus. Okonoaus 20 (2), 189-199. https://doi.org/10.18500/1816-9775-2020-20-
2-189-199

KpbikaHosckun, O.J1., Penxapar, A.H., 1976. XXyku HaacemencTsa Histeroidea (cemerictBa Sphaeritidae,
Histeridae, Synteliidae (®ayHa CCCP. Xectkokpbinble. T. V. Bein. 4). Hayka, JlennHrpag, CCCPR,
435 c.

Jlyngbiwes, O.C., 2008. >KecTtkokpbinble-Hugukonsl (Insecta, Coleoptera) — obuTtatenu rHesg ntuu
cemencTBa apo3nosble (Aves, Turdidae) ora benapycu. BecmHuk beropycckozao eocydapcmeeHHO20
yHugsepcumema. Cepus 2. Xumusi. buonozaus. leozpacgpusi 2, 53-57.

Matpocos, A.H., Yekawos, B.H., MNopwakos, A.M., Akoenes, C.A., lUunos, M.M., KysHeuos, A.A,,
3axapos, K.C. n ap., 2013. Ycnosusi UMpKynsLmm BUpyca v npeanockinkv opMmMpoBaHust NPUPOaHbIX



Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183 181

o4aroB nuxopagku 3anagHoro Huna B CapatoBckon obnactu. [pobriems 0cobo onacHbIx UHGeKyul
3, 17-22. https://doi.org/10.21055/0370-1069-2013-3-17-22

MonuyaHoBa, E.B., Mpunenckas, O.P., HerogeHko, A.O., JlyunHuH, O.H., Xabaposa, WN.A., 2021.
BocnpuumumBocTb nepenenoB obbikHOBEHHbIX (Coturnix coturnix), dwxen (Carduelis spinus) n
narywek o3épHbix (Rana ridibunda) k Bupycy 3anagHoro Huna. bronnemeHs skcrniepumeHmarnbHou
buornoauu u meduyuHsl 171 (4), 473-476.

Herpo6os, B.B., Xmenes, K.®., 1999. KOHCOpPLIMOHHbIN aHanM3 ceMencTB KyBLUMHKOBbIX Nymphaeaceae
Salisb, 6acceiHa CpegHero [oHa. Mapatenbcto BI'TY, BopoHex, Poccus, 184 c.

Herpoboe, B.B., XmeneB, K.®., 2000. CoBpeMeHHble KOHLEeNuUMM KoHcopuuonornm. BecmHuk
BopoHesxckoeo 2ocydapcmeeHHo20 yHUsepcumema. Cepusi: Xumus. buonoeusi. ®apmayus 2, 118—
121.

HenbsuHa, E.H., 1977. OCHOBHble TakCOHOMWYECKME TPYMMNUPOBKM OPraHU3mMoB, Y4acTBYIOLUMUX B
POpMMpPOBaHUN THE3L0BO-HOPOBLIX BUOLLEHO30B. [Tapasumonozus 11 (4), 326-331.

Motanos, M.B., KysHeuos, H.A., 2011. MeToabl nccnegoBaHms coobLLecTB MUKpoapTponoa: nocobue
Onsa cTyOeHToB 1 acnvpaHToB. ToBapuLlecTBO HayyHbix nsgaHun KMK, Mocksa, Poccus, 84 c.

MywkuH, C.B., 2001. XKykun (Coleoptera: Silphidae, Catopidae, Dermestidae, Trogidae, Scarabaeidae)
n3 rHesg ntuy KOra Poccun. Tesuckl doknadoe HaydyHoU KoHgpepeHuyuu «llpobrnembl pazsumusi
buonoauu u skonoeuu Ha CesepHom Kaskasex». CtaBpononb, Poccus, 125-128.

PoeiHaeBsuy, C.K., JlyHabiwes, [O.C., 2004. XecTkokpbinble cemenctB Dytiscidae u Hydrophilidae
(Coleoptera) payHbl Benapycu — chakynstaTuBHbIE HAAMKOSLI U3 rHe3A, Apo3aoBbIX (Aves, Turdidae).
Mexxsy3oeckuli C6OpHUK Hay4HbIx cmamel Monodbix uccredosamened, 130—-133.

CaxHes, A.C., Kongpatees, E.H., 2019. Matepuansl no gayHe XeCTKOKpbIbIX-H1ANKONoB (Insecta:
Coleoptera) u3s Hop nactoyek-b6eperoBywek Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae)
CapatoBckor obnactu. [Monesol xypHan buonoeaa 1 (4), 193—197. https://doi.org/10.18413/2658-
3453-2019-1-4-193-197

CaxHeB, A.C., KoHgpatbeB, E.H., 2020. Xectkokpbinble (Insecta: Coleoptera) ns Hop nactouek-
OeperoByliek Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae) CapatoBckor obnactu. lTonesol
XypHan buonoea 2 (4), 276—-281. https://doi.org/10.18413/2658-3453-2020-2-4-276-281

CaxHes, A.C., MaTtioxuH, A.B., 2019. XecTkokpbinble-Huaukonsl (Insecta: Coleoptera) B coctase
rHe3qoBbIX KOHcopuun NTuy cemenctBa apo3nosble (Aves: Turdidae) ropoga Mocksbl. [Monesol
XypHan buonoea 1 (2), 86-92. https://doi.org/10.18413/2658-3453-2019-1-2-86-92

CaxHes, A.C., MaTtioxuH, A.B., 2020. Matepuansl Kk dayHe xecTkokpbinbix (Insecta: Coleoptera)
HugoueHo3oB ntuu. [Toneeol xypHan 6uonoea 2 (1), 14—23. https://doi.org/10.18413/2658-3453-
2020-2-1-14-23

CaxHes, A.C., Xanunos, 3.C., AHukuH, B.B., 2016. AcnekTbl Aerpagaumv HUAMKOMbHOW dhayHbl
XeCTKOKpbINbIX HacekoMbIx (Insecta: Coleoptera) B Hopax Marmota bobak (Muller, 1776) Ha ceBepe
HwxHero [Mosomkbs. Tpydbi Cmaepornonbcko2o omaoeneHusi Pyccko2o 3HMOMOI02Uu4ecKo2o
obwecmesa 12, 30-34.

CaxHes, A.C., Mopwakos, A.M., KopHees, M.I", 2018. HoBblh gna dayHbl CapartoBckol obracTtu
BuAa Histeridae (Insecta: Coleoptera) us Hop Riparia riparia (Linnaeus, 1758) (Aves: Hirundinidae).
BOHmomornoau4eckue u napasumorsioaudeckue uccrnedosaHus 8 lNosomkee 15, 107-108.



182 Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183

Axkmmenko, B.B., borgaHos, N.U., Tarunbues, A.A., 1991. YUneHncToHorne ybexuwHoro Komnrekca B
KOMNOHMarnbHbIX NOCeENeHMsIX GeperoBo NacTodkM Ha TeppuTopumn 3anagHon Cubupm n BoctouHoro
KasaxctaHa. lMapasumonoeus 25 (1), 39-47.

Alonso, A., Garrido, J., 2009. Arthropods in shag (Phalacrocorax aristotelis) nests from the National
Park of the Atlantic Islands (NW Spain): occurrence and abundance at different breeding phases. Vie
et Milieu/Life & Environment 59 (1), 59-68.

Alonso-Zarazaga, M.A., Barrios, H., Borovec, R., Bouchard, P., Caldara, R., Colonnelli, E., Giltekin, L. et
al., 2022. Cooperative catalogue of Palaearctic Coleoptera Curculionoidea. Monografias Electrénicas
S.E.A. 8 (1), 1-556.

Caron, A., Chiweshe, N., Mundava, J., Abolnik, C., Capobianco Dondona, A., Scacchia, M., Gaidet,
N., 2017. Avian viral pathogens in swallows, Zimbabwe: infectious diseases in Hirundinidae: a risk to
swallow? Ecohealth 14 (4), 805-809. https://doi.org/10.1007/s10393-017-1282-5

Catalogue of Palaearctic Coleoptera. Vol. 2/1. Hydrophiloidea — Staphylinoidea. Revised and updated
edition, 2015. Lobl, I, Lébl, D. (eds.). Brill, Leiden — Boston, 1702 p.

Catalogue of Palaearctic Coleoptera. Vol. 3. Scarabaeoidea — Scirtoidea — Dascilloidea — Buprestoidea —
Byrrhoidea. Revised and updated edition, 2016. Lobl, 1., Lébl, D. (eds.). Brill, Leiden — Boston, 1011 p.

Catalogue of Palaearctic Coleoptera. Vol. 1. Archostemata — Myxophaga — Adephaga. Revised and
updated edition, 2017. Lobl, |, Lobl, D. (eds.). Brill, Leiden — Boston, 1443 p.

Catalogue of Palaearctic Coleoptera. Vol. 4. Elateroidea — Derodontoidea — Bostrichoidea —
Lymexyloidea — Cleroidea — Cucujoidea, 2007. L&bl, I., Smetana, A. (eds.). Apollo Books, Stenstrup,
Denmark, 935 p.

Catalogue of Palaearctic Coleoptera. Vol. 6. Chrysomeloidea, 2010. Lébl, 1., Smetana, A. (eds.). Apollo
Books, Stenstrup, Denmark, 924 p.

Catalogue of Palaearctic Coleoptera. Vol. 5. Tenebrionoidea. Revised and updated second edition,
2020. Lébl, 1., Smetana, A. (eds.). Apollo Books, Stenstrup, Denmark, 935 p.

Drazina, T., Spoljar, M., 2009. Insect fauna in nests of the Eurasian griffon vulture (Gyps fulvus) in
Croatia. Biologia 64 (5), 969-973. https://doi.org/10.2478/s11756-009-0147-y

Echegaray, E.A., Cloyd, R.A., Nechols, J.R., 2015. Rove beetle (Coleoptera: Staphylinidae) predation
on Bradysia sp. nr. coprophila (Diptera: Sciaridae). Journal of Entomological Science 50 (3), 225—
237. https://doi.org/10.18474/JES14-38.1

Engelmann, H.D., 1978. Zur Dominanzklassifizierung von Bodenarthropoden. Pedobiologia 18, 378—
380. (In German).

Gwiazdowicz, D.J., 2003. Mites (Acari: Mesostigmata) occurring in the nests of birds of prey
(Falconiformes) and owls (Strigiformes). Acarina 11, 235-239.

Hicks, E.A., 1959. Check-list and bibliography on the occurrence of insects in bird nests. lowa State
College Press, Ames, IA, USA, 681 p.

Hicks, E.A., 1962. Check-list and bibliography on the occurrence of insects in birds’ nests. Supplement
I. lowa State College Journal of Science 36 (3), 233-344.

Hicks, E.A., 1971. Check-list and bibliography on the occurrence of insects in birds’ nests. Supplement
Il. lowa State College Journal of Science 46 (3), 123-338.



Kondratev, E.N. et al., 2025. Ecosystem Transformation 8 (2), 156—183 183

Krisrofik, J., Sustek, Z, Gajdo$, P., 1994. Arthropods in nests of the Sand Martin (Riparia riparia
Linnaeus, 1758) in South Slovakia. Biologia 49 (5), 683—690.

Krisrofik, J., Sustek, Z, Gajdos, P., 1995. Arthropods in the penduline tit (Renniz pendulinus). Biologia
50 (5), 487—-493.

Krigrofik, J., Masan, P., Sustek, Z., 1996. Ectoparasites of bee-eater (Merops apiaster) and arthropods
in its nests. Biologia 51 (6), 557-570.

Krigrofik, J., Masan, P., Sustek, Z., 2007. Arthropods (Pseudoscorpionidea, Acarina, Coleoptera,
Siphonaptera) in nests of the bearded tit (Panurus biarmicus). Biologia 62 (6), 749—-755. https://doi.
org/10.2478/s11756-007-0142-0

Krumpal, M., Babjakova, A., Cyprich, D., 1993. Occurrence and seasonal dynamics of invertebrates
in nests of the Sand Martin (Riparia riparia (L., 1758) in Slovakia. Acta Zoologica Universitatis
Comenianae 37, 69-84.

Masan, P., 1997. Changes in infestation rate and age structure of Dermanyssus hirundinis and
Ornithonyssus sylviarum (Acarina) during nidification and breeding period of penduline tit. Journal of
medical enfomology 34 (6), 609—614.

Masan, P., Kristofik, J., 1993. Mites and ticks (Acarina: Mesostigmata et Ixodida) from the nests of
Riparia riparia L. in South Slovakia. Biologia 48, 155-162.

Merkl, O.B.J., Rozsa, L., 2004. Insects inhabiting saker (Falco cherrug) nest in Hungary. Ornis Hungarica
14 (1), 1-4.

Nordberg, S., 1936. Biologisch-6kologische Untersuchungen Uber die Vogel-nidicolen. Acta Zoologica
Fennica 21, 1-168. (In German).

Tomioka, Y., Nakamura, S., 2000. Insects from bird’s nests in Japan (1). House and Household Insect
Pests 21, 100-104.

Tryjanowski, P., Baraniak, E., Bajaczyk, R., Gwiazdowicz, D.J., Konwerski, S., Olszanowski, Z.,
Szymkowiak, P., 2001. Arthropods in nests of the red-backed shrike (Lanius collurio) in Poland.
Belgian Journal of Zoology 131, 69-74.

Ulmanen, |., Saikku, P., Vikberg, P., Sorjonen, J., 1977. Ixodes lividus (Acari) in sand martin colonies in
Fennoscandia. Oikos 28 (1), 20-26. https://doi.org/10.2307/3543318

Woodroffe, G.E., 1953. An ecological study of the insects and mites in the nests of certain birds in Britain.
Bulletin of Entomological Research 44, 739-772. https://doi.org/10.1017/S0007485300024706



	Ecological and faunal characteristics of nest-dwelling groups of beetles (Coleoptera: Insecta) in th
	Introduction
	Materials and methods
	Results and discussion
	Conclusion
	References
	Список литературы


