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Summary. In the south of the Russian Far East an assembly of dung beetles
inhabiting wild boar (Sus scrofa) dung has been studied. Data on the species
composition, population dynamics, and number and biomass of the dung beetles are
presented. A comparison of dung beetle assemblages inhabiting wild boar and sika
deer dung under identical spatiotemporal conditions, formed from a common species
pool, reveals similar species compositions in these associations. However, their
structure and the dynamic processes occurring within them differ significantly. This
is reflected in a richer species composition and the number of species of individual
functional groups in sika deer dung, differences in dominant species, seasonal
distribution patterns of abundance and biomass (including peak values of these
indicators for individual dung beetle functional groups), and aggregated overlapping
temporal aspects of the ecological niches of coprophilous beetles. These differences
are probably related to the size and structure of the excrement of vertebrate animals,
the presence of specific attractive substances in the droppings of wild boar, which is
associated with omnivorousness.
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C. A. lladasuH. Accambien ;kykoB-HaBo3HHMKOB (Coleoptera, Scrabaeoidea)
OOMTAIOIIUX B MOMeETE JUKHX sKUBOTHLIX /lanbHero Bocroka Poccun. Coodiuenune
2. HaBo3unku, oouTamouue B nomere kadana (Sus scrofa) // JaabHeBOCTOY-
HbIii 3HTOMOJIOT. 2026. N 541. C. 1-16.

Pe3rome. Ha rore [amsHero Boctoka Poccnm u3ydena accamOuiess HAaBO3HUKOB,
oburaromux B moMere kabana (Sus scrofa). [IpuBeneHpI TaHHBIE O BUIOBOM COCTABE,
JMHAMHKE HACEJICHUsI, YUCIIEHHOCTH U Onomacce HaBO3HUKOB. CpaBHEHHE accamOeit
HaBO3HMKOB, OOWTAIONIMX B MOMeTe KabaHa W MATHUCTOTO OJICHS B HMICHTHYHBIX
MPOCTPAaHCTBEHHO-BPEMEHHBIX YCIOBUSIX, U (POPMHUPYIOIIMXCS Ha 0a3e oOIiero BUIO-
BOI'O IyJia, MOKa3bIBAE€T, YTO BUJOBOM COCTAB 3TUX ACCOLMALIMI CXOAEH, OJHAKO
OC06eHHOCTl/I X CTPYKTYpPbI U JUHAMHUYECKHUE MPOLUECCHI, NPOTCKAOIINE B HUX,
UMEIOT CYIICCTBCHHBIC pa3lindusi. DTO BhIpaXKaeTcs B Ooljice 0OTaToM BHIOBOM
COCTaBE M YUCIIC BUJIOB OTACIBHBIX (DYHKIIHOHATBHBIX IPYII B TOMETE MATHUCTOTO
OJICHS, B PA3JIMYUAX JTOMHUHHUPYIOIIUX BUIOB, OCOOCHHOCTSAX CE30HHOTO paclpejie-
JICHUS YMCIICHHOCTH M OMOMACCHI (BKIIOYAs MMKOBBIC 3HAYCHHS JTHX IOKa3aTeleH
IUTS OTAETBHBIX (DYHKIIMOHANBHBIX TPYII HABO3HHUKOB), a TAaKKE B COBOKYITHBIX
MOKA3aTeJsIX MEePEKPHITHS BPEMEHHBIX aCIIEKTOB YKOJIOTHUECKUX HHII KOMPOPHUITB-
HBIX YKECTKOKPBUIBIX. YKa3aHHBIC Pa3jNuus, BEPOSTHO, CBSI3aHBI C pa3MepaMu U
CTPOEHUEM SKCKPEMEHTOB TMO3BOHOYHBIX >KMBOTHBIX, HAJTMYUEM CHEIH(PUISCKUX
MIPUBJICKAIOIIMX BEIIECTB B MOMETe KabaHa, 4TO CBSI3aHO CO BCESTHOCTHIO.

INTRODUCTION

This publication is a continuation of a series devoted to the examination of dung
beetle assemblages inhabiting the dung of wild animals in the Russian Far East. We
have considered only some assemblies of these beetles in dung some domestic
animals, such as sheep, cow, and horse (Shabalin, 2020, 2021, 2022a, 2024). The
assemblage of dung beetles living in the dung of wild animals was examined only
using the example of the sika deer (Shabalin, 2025a). Using the example of the
dung beetle assembly from the dung of the sika deer, it was found that comparisons
of assemblies of dung beetles that inhabit wild and domestic mammals that the
species composition of these assemblies, and the dynamic processes taking place in
them have significant differences. Beetles, inhabitants of the droppings of
omnivorous animals such as wild boar, have not previously been studied in this aspect.
Accordingly, it is of interest to study the assemblage of dung beetles that inhabit
wild boar dung and compare it with that in sika deer dropping, which will allow us to
assess the role of trophic selection and the influence of the local pool of species on
the structure of assemblies. The purpose of this work is to study dung beetles that
inhabit wild boar dung in the Safari-park (south of Primorskii krai, Shkotovskii
district) and compare the results with data previously obtained in the same locality
and at the same time on the dung of sika deer (Shabalin, 2025a) to identify the
features of the morphology and dynamics of the assemblies coprophages,
determined by the type of droppings of mammals in Primorskii krai.
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MATERIAL AND METHODS

The collection of beetles, both in wild boar droppings, was carried out in the
south of Primorskii krai (Shkotovskii district) in the vicinity of Shkotovo (43°32' N,
132°40" E) on the Safari-park in enclosures using substrate removal (Shabalin, 2021)
from April 3 to October 8, 2020, once every ten days. The species identification of
Coleoptera was carried out using the Key to Insects of the Far East (Berlov, 1989),
review works (Kabakov, 2006), and considering new faunal finds (Shabalin & Berlov,
2008; Shabalin, 2018; Shabalin et al., 2024). The collection of the Federal Scientific
Center for Biodiversity, Far Eastern Branch, Russian Academy of Sciences, was
used as comparative material. Over the entire period of the study, 43.5 L of dung
were removed and distilled and more than 1324 specimens of coprophilous scara-
baeoid coleoptera were collected and identified. Taxon names are given according
to the Catalog of Palaearctic Coleoptera (Dellacasa et al., 2016; Nikolajev et al.,
2016; Ziani & Bezdek, 2016).

Functional groups are distinguished by a combination of trophodynamic relation-
ships of beetles and their size classes. Types of trophodynamic relationships are
given according to I. Hanski & Y. Cambifort (1991): dwellers are beetles that live
in the thickness of manure; tunnelers are beetles that make passages under a pile of
substrate and store provisions for larvae, and rollers are beetles that roll balls of dung.

The following size classes of beetles are accepted: small (s), up to 4.7 mm; me-
dium (m), from 4.7 to 8.0 mm; and large (1), more than 8 mm (Shabalin, 2023). To
calculate biomass indicators, original data were used (Shabalin, 2023), considering
the regional specifics of the fauna. The overlap of ecological niches of beetles was
assessed using formulas (Colwell & Futuyama, 1971; Hanski, 1978; Yu & Orloci,
1990):

2jlpii—P ‘
_ J\j Tk
Py =1-———— (1), and
PSy = ijin(pijﬂpik ) (),

where PS; is the overlap of ecological niches for species i and k, pj; is the share of
species i at point in time j, and py is the share of species k at point in time j. In
formula (1), the complete overlap of ecological niches takes values equal to 0; the
absence of overlap equals 1. In formula (2), complete overlap takes a value equal to
1, and the absence of overlap takes a value equal to 0. Threshold values are defined
for the first formula as less than 0.8 and, for the second, more than 0.1. Calculations
were performed in EstimateSWin910, Past 4.12, and Excel 2007 programs. When
analyzing the seasonal aspects of a beetle population, species diversity refers to the
number of species active at the adult stage of development.

RESULTS

Species composition, functional groups. A total of 1324 individuals of beetles
belonging to 10 species were collected and identified, the list of which is given below.
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Family Scarabaeidae, subfamily Scarabaeinae: Caccobius (Caccobius) brevis
Waterhouse, 1875, Caccobius (Caccophilus) christophi Harold, 1879, and Ontho-
phagus (Onthophagus) bivertex Heyden, 1887.

Family Scarabaeidae, subfamily Aphodiinae: Acrossus superatratus (Nomura &
Nakane, 1951), Agrilinus ater (DeGeer, 1774), Aphodaulacus koltzei (Reitter, 1892),
Aphodaulacus nigrotessellatus (Motschulsky, 1866), Esymus pusillus (Herbst, 1789),
Labarrus sublimbatus (Motschulsky, 1860), and Phaeaphodius rectus (Motschulsky,
1866).

The expected species diversity in the studied assembly of Coleoptera was assessed
using the Chao2 and Mao Tao functions (Fig. 1); the values obtained at the terminal
points of the functions were 10.94 and 10.92 species; and the identified diversity
was 91.46 and 91.57% of that theoretically expected, respectively. The share of
identified species in the assembly of dung beetles inhabiting wild boar dung in the
Safari-park is 13.33% of the fauna of these beetles in the south of Sikhote-Alin
Mountains (Shabalin, 2022b).

Coleoptera are classified into three functional groups based on trophodynamic
relationships and size classes. The most well represented groups are dwellers the
medium size class (4 species), in the groups of small size class dwellers and tunnelers
medium sized only 3 species were recorded in each group.

Number of species

T T T T T T
April May June Tuly August September  October
Month

Fig. 1. Accumulation curve (Mao Tao) of dung beetle species.

Seasonal aspects of changes in species composition. The activity of imago
beetles is observed from the beginning of April and continues until the first ten days
of October. From the first ten days of April to the first den days of May small sized
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dweller Aphodaulacus koltzei, and medium sized dwellers (Phaeaphodius rectus,
Aphodaulacus nigrotessellatus, and Agrilinus ater) is found in the collections. In
the second ten days of May, small sized dweller Esymus pusillus is added to it. In
the third ten days of May medium sized tunnelers (Caccobius christophi, and
Onthophagus bivertex), medium sized dweller (Acrossus superatratus) and small
sized dweller (Labarrus sublimbatus) appear. From the first ten days of April to the
third ten days of May, the number of species increases, from 3 to 9 species. The
maximum taxonomic diversity of beetles inhabiting in the wild boar dung in the
Sikhote-Alin Mountains is noted in the third ten days of May (9 species). From the
first ten days of June a decrease in species diversity occurs. Thus, in this period
only 1-2 species of dwellers and 1-2 species of tunnelers were activity. From the
second ten days of June to third ten days of September, taxonomic diversity consists
of species with an extended period of adult activity (Caccobius christophi, Caccobius
brevis, Labarrus sublimbatus, and Phaeaphodius rectus). From the third ten days of
September to the first ten days of October, diversity decreases sharply. In this
period only, medium sized dweller Phaeaphodius rectus was activity. In the first
ten days of October, with a strong decrease in daytime temperatures, beetle activity
stops (Fig. 2).
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Fig. 2. Seasonal dynamics of the number of species. Trophodynamic groups: T — beetles
making passages under a pile of substrate and storing provisions for the larvae, D — beetles
living in the depth of manure.

Number and seasonal aspects of its changes. In the conditions of the Safari-
Park, during the growing season, three peaks of increase in the number of copro-
philous scarabaeoid beetles are observed in wild boar dung, with their number
exceeding 80 individuals / L. The first, most significant, peak, with a total number
of dung beetles of 108.68 individuals / L, falls on the first ten days of May; the
second, with lower rates (94.5-102.4 individuals / L), is in the third ten days of
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May — first ten days of June (Table 1); and the smallest, third peak, is in the first ten
days of July (with a total number of 94.5 individuals / L). The first peak is formed
primarily due to the high performance of the small dweller Aphodaulacus koltzei
(102.0 individuals / L); the second is due to the high abundance of the same species
and small sized dwellers Esymus pusillus, and Labarrus sublimbatus; and the third
peak (Table 2) is solely due to the midsized dweller Labarrus sublimbatus (91.5
individuals / L).

Table 1. Number of dung beetles (specimens / L) in the wild boar dung by ten-day
periods (first ten days of April — first ten days of July)

Species Decades

Apr.1|Apr.2|Apr.3| Mayl |May2|May3|Junel | June2 |June3 |Julyl
C. christophi - — — - - 1080]050| - - 10,50
C. brevis - — — - — — - — - | 1,50
O. bivertex - — — - - 1040 | - — - -
A. superatratus — — — — - 1040] - - — —
A. ater - - - | 200]| - [040]050| - - -
A. koltzei 5,00 |126,80{13,33[102,00{ 1,00 {36,40{37,50| 1,50 | — -
A. nigrotessellatus | 3,00 | — — - 1,00 | 0,40 | 0,50 | — - -
E. pusillus - — — — 14,00 [16,80]18,50] - - 10,50
L. sublimbatus - - - - — ]24,40{20,00] 18,00 | 5,00 {91,50
Ph. rectus 1,00 0,40 | — | 4,67 | 8,0022,40/17,00{ 2,00 | 0,50 | 0,50

Table 2. Number of dung beetles (specimens / L) in the wild boar dung by ten-day
periods (the second ten days of July — the first ten days of October)

) Decades
Species
July2|July3 |Aug.1| Aug.2 |Aug.3|Sept.1{Sept.2|Sept.3 |Oct.1
C. christophi - 10,502,000 - [4,00]0,50]200]| - —
C. brevis 0,33| — [0,50 - - - - — -
L. sublimbatus 21,67/ 8,00 | 3,00 | 5,50 [22,50] 0,50 | — - —
Ph. rectus 033 - - — - 10,50 | 3,00 | 0,50 {13,00

The number of tunnelers during the growing season were quite low. Only in the
third ten-day period of August was a slight increase observed, reaching 4 specimens
/ L, due to medium sized Caccobius christophi. In this period accounts for 29.56 %
of the total annual number of beetles of this group.
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Fig. 3. Seasonal population dynamics. Trophodynamic groups: T — beetles making passages
under a pile of substrate and storing provisions for the larvae; D — beetles living in the depth
of manure. Size classes: m — medium; s — small.
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Fig. 4. Proportion of functional groups in the number of beetles. Designations of months
and functional groups of beetles are the same as in fig. 3.
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High numbers (more than 80 individuals/L) of dwellers were noted from the first
ten days of May to the third ten days of May — first ten days of June, as well as in
the first ten days of July, which is 19.22, 34.51, and 16.35% of their annual numbers,
respectively (Table 1, 2). A significant share of the annual number of dwellers inha-
biting in wild boar dung in Sikhote-Alin Mountains falls on the periods from the
third ten days of May to the first ten days July (Fig. 3, 4). For the functional group
of dwellers of the medium size class, population peaks were noted from the third
ten days of May — first ten days of June. This spring peak in the number of medium
sized dwellers is due to high rates of Phaeaphodius rectus. Small dwellers had three
population peaks. First of its were noted in the first ten days of May, second in the
third ten days of May — first ten days of June, and third — in the first ten days of
July. The first two peaks are associated with high numbers of Aphodaulacus koltzei,
and the last with Labarrus sublimbatus (Table 1, 2).

Biomass and seasonal aspects of its changes. In the collection of beetles under
consideration, three peaks in the rise in biomass values were noted in the first ten
days of May, the third ten days of May — first ten days of June, and the first ten
days of July. The first and last peaks are characterized by high values for small size
dwellers, while the second peak is characterized by jointly high values of small
sized and medium sized dwellers (Fig. 5, 6).

The peak rise in the biomass of medium sized tunnels was noted in the third ten
days of August; this period accounts for 31.91% of their annual biomass, mainly due
to high values of Caccobius christophi (Table 3, 4).
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Fig. 5. Seasonal dynamics of biomass. Designations of months and functional groups of
beetles are the same as in fig. 3.



Table 3. Dynamics of specific biomass of dung beetles (mg / L) in the wild boar
dung by ten-day periods (first ten days of April — first ten days of July)

Species Decades

Apr.1|Apr.2|Apr.3| Mayl |May2| May3 |Junel| June2 |June3| Julyl
C. christophi — - — - - 9,76 | 6,10 | — — 6,10
C. brevis — - — - - — — — — 8,72
O. bivertex — - — - - 7,60 — — — —
A. superatratus - - — - - |1 427 | - — - -
A. ater - - — | 846 | — | 1,69 |2,12| - - -
A. koltzei 9,25 149,58|24,67|188,70| 1,85 | 67,34 |69,38] 2,78 | — —
A. nigrotessellatus | 9,36 | — — — 3,121 1,25 | 1,56 | — — —
E. pusillus — - — - |5,12]21,50 |23,68] - - 0,64
L. sublimbatus — - — - — 159,54 148,80(43,92112,20|223,26
Ph. rectus 5821233 — [27,16 46,56]130,37]98,94|11,64|2,91 | 2,91
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Fig. 6. Proportion of functional groups in biomass. Designations of months and functional
groups of beetles are the same as in fig. 3.



Table 4. Dynamics of specific biomass of dung beetles (mg / L) in the wild boar
dung by ten-day periods (the second ten days of July — the first ten days of October)

. Decades
Species
July2|July3 |Aug.1| Aug.2 |Aug.3|Sept.1|Sept.2|Sept.3 |Oct.1
C. christophi — 6,10 (24,40 - |48,80] 6,10 [24,40| - -
C. brevis 1,94 — [2091 - - - - - -
L. sublimbatus 52,87]19,52| 7,32 | 13,42 |54,90| 1,22 | — — —
Ph. rectus 1,94 — - - - 1291 [17,46] 2,91 |75,66

For small dwellers, increases in biomass indicators have been established in the
first ten days of May, and the first ten days of July. The fist peak account 18.84% of
the annual biomass of this group, primarily due to the high abundance of Aphodaulacus
koltzei, but the second peak account 22.36% of the annual biomass of this group,
primarily due to the high abundance of Labarrus sublimbatus. Increases in the
biomass of medium sized dwellers were noted in the third ten days of May — first
ten days of June. This, most significant, peak accounts for 52.06% of the annual
biomass of beetles of this group. The peak of biomass in this group is associated
with high rates of Phaeaphodius rectus (Table 3, 4).

Distribution of species by abundance. The distribution of species in the space
log of the number of specimens — the rank of species graphically looks like a straight
line (Fig. 7). The resulting linear model with a sufficiently high coefficient of
determination corresponds to a geometric series or niche interception hypothesis.
It is known that such a geometric model is closest to the series of significance of
species for individual assemblies that are part of communities, when the dominance
of a small number of species is clearly expressed (Giller, 1988), and a significant
part of the species is represented by only a small number of individuals. In addition,
a geometric series can express the outcome of competition for niche capture between
a limited number of species (Whittaker, 1980), depending on the same
environmental resources.

Overlapping ecological niches. The overlap of temporal aspects of ecological
niches for tunnelers in wild boar dung in general, considering threshold values, was
established for 1 pair of species (out of the maximum possible combination, 3 pairs),
of species belong to the same size groups (33.33% of the maximum possible combi-
nation): C. christophi — C. brevis.

For dwellers, such an overlap of temporal aspects of ecological niches were
obtained for 15 pairs of species out of the maximum possible combination of 27
pairs. Generations Phaeaphodius rectus divided into spring (s) and autumn (a).
Considering the differentiation of beetles by size classes, 7 pairs of species are
presented (25.93% of the maximum possible combination), for which there is a
significant overlap of temporal aspects of ecological niches: A. superatratus — A.
ater, A. superatratus — A. nigrotessellatus, A. superatratus — Ph. rectus (s), A. ater —
Ph. rectus (s), A. koltzei — E. pusillus, A. nigrotessellatus — Ph. rectus (s), and E.
pusillus — L. sublimbatus.
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DISCUSSION

The results obtained are the second in the Russian Far East to study the assembla-
ges of dung beetles inhabiting in the dung of wild animals. The results allow us to
compare assemblies of dung beetles in sika deer and wild boar droppings (Shabalin,
2025a), considering the fact that the observations were carried out in identical
geographical conditions and time frames. It should be noted that species of the
family Geotrupidae previously noted in the droppings of sika deer were not found in
the boar droppings. The assemblage of inhabitants of sika deer dung is more taxo-
nomically diverse, with 14 species recorded, while in wild boar dung there are only
10 species. All species in wild boar droppings, with the exception of Aphodaulacus
nigrotessellatus, were also noted in sika deer droppings. The species composition of
dung beetles found in boar dung is represented primarily by generalists. Only one
species, Aphodaulacus nigrotessellatus, is a specialized inhabitant of carnivorous
mammal dung. Perhaps the omnivorous nature of wild boars has led to the presence
of special attractive components that attract this species of beetle. The wild boar
droppings also show a low number of functional groups of beetles. Only 3, while
the droppings of the sika deer or domestic animals contain 4 or 5-6 such groups.
Large tunnels previously noted in sika deer droppings were not found in the boar
droppings. The obtained data on the population of beetles in local assemblages
confirm the results of a previously conducted analysis of the food specialization of
dung beetles in the Russian Far East (Shabalin, 2025b). The food specialization of
dung beetles inhabiting in the droppings of wild animals in the Russian Far East are
significantly poorer in species than the droppings of farm animals. In addition, the
species composition of beetles noted in the droppings of sheep and deer occupies an
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intermediate position. On the one hand, it is richer and more original than the
droppings of predatory animals and wild boars, and on the other hand, it is
significantly poorer and more banal than cows and horses. Such peculiarities in the
number of dung beetle species may be due to the nutritional characteristics (anatomy
and structure of the digestive system) of vertebrates that produce dung.

Our data on the number of dung beetle species inhabiting wild boar dung are
intermediate. On the one hand, wild boar dung in the Russian Far East contains
more species than in the Great Plains of North America (Whipple & Hoback, 2012),
where only two species were recorded from the corresponding substrate. On the
other hand, the assemblage of wild boar dung inhabitants in the Russian Far East is
poorer in species than in Spain (10-19 species; Martin-Piera & Lobo, 1996;
Grzechnik & Cabrero-Sanudo, 2025), the Netherlands (24 species; Heijerman,
1990), India (42 species; Satiandran et al., 2017), and South Korea (19 species;
Hong et al., 2025). It is known, that the dung beetle communities of Palearctic
temperate biomes are mostly attracted to herbivore dung, even though a strong
attraction to human dung has also been noted. European species, in particular, only
sporadically occur in carnivore or wild omnivore dung and infrequently consume
carrion (Martin-Piera & Lobo, 1996; Barbero ef al., 1999). Our data confirm this
pattern since wild boar dung have much less species than those of herbivorous
ungulates. In southern regions, dung beetles are more likely to exhibit copro-
necrophagy (Barbero ef al., 1999). This is likely why more species were observed
in wild boar droppings in South Korea (Hong et al., 2025) than in our study.

Beetles were observed in the droppings of wild boar and sika deer from the
beginning of April, but the activity of beetles in the droppings of sika deer
continued until the second ten days of October, and in the droppings of wild boar
only until the first ten days of the same month. The maximum species diversity in
sika deer droppings was observed in the first and second ten days periods of July,
while in wild boar droppings it peaked three ten days periods earlier, in the third ten
days of May and the first ten days of June. If in the droppings of a wild boar the
onset of beetle activity is associated with two species Phaeaphodius rectus, and
Aphodaulacus koltzei, then in the droppings of a sika deer the onset of beetle flight
is associated exclusively with the latter species, and Phaeaphodius rectus appears
only from the third ten days of April. It is noteworthy that the species diversity in
wild boar droppings is low from the second ten days of June to October, compared
to sika deer. The maximum taxonomic diversity of beetles inhabiting sika deer and
wild boar dung is a typical for the Sikhote-Alin Mountains. This period falls at the
late spring — mid-summer.

In general, peaks in the number of beetles in the assemblies under consideration
occur mainly during different periods with fluctuations. So, if in sika deer droppings
the spring peak in the number of beetles is falls on the second ten days of May, then
in wild boar droppings springer peaks were observed on the first ten days of May,
and on the third ten days May — first ten days of June; the summer peak in wild boar
droppings was noted in the first ten days of July and, in sika deer droppings this
peak was not observed. In addition, these peaks, although formed mainly due to the
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high number of dwellers, are due to increases in the numbers of predominantly same
species in the spring. However, summer peak expressed in wild boar droppings is
associated with a high number of small sized dwellers Labarrus sublimbatus. This
species has been observed in sika deer droppings, but at fairly low numbers, pre-
venting a peak in population.

The peak in the number of medium sized tunnelers in both assemblies under
consideration occurs in August and is associated with Caccobius christophi. The
peaks in the numbers of both medium sized and small dwellers differ in number and
occur in different periods, and are due to increases in the numbers of predominantly
different species. Thus, in sika deer droppings, the spring peak in the number of
medium sized dweller is associated with Agrilinus ater, and the autumn peak with
Phaeaphodius rectus, in wild boar droppings, the spring peak is associated with the
latter species, but the autumn peak is not represented at all. As for small sized
dwellers, the spring peak in sika deer droppings is associated with Esymus pusillus,
and Aphodaulacus koltzei, while the summer peak is not present at all. In wild boar
droppings, the spring peak is associated with the last species, while the summer
peak is associated with Labarrus sublimbatus.

The biomass of beetles living in dung of wild boar and sika deer is characterized
by peak values at approximately the in different time. The presence of a functional
group of large tunnelers in the sika deer droppings has a significant impact on this.
Thus, peak biomass levels in sika deer dung occur exclusively in the second ten
days of July and are associated with large tunnelers, but in the droppings of wild
boars in the first ten days of May, the third ten days of May — first ten days of June,
and the first ten days of July and are associated with small and medium size
dwellers. While the peak biomass values of medium sized tunnelers and small
dwellers are approximately the same, differing only by ten days and associated with
the same species in both wild boar and sika deer droppings, the peak biomass
values of medium sized dwellers have significant differences. Thus, the spring peak
in the biomass of medium sized dwellers in wild boar droppings occurs at the third
ten days of May — first ten days of June and is associated with Phaeaphodius rectus,
but in sika deer droppings this period occurs at the second ten days of May, and
associated with Acrossus superatratus, and Agrilinus ater. At the same time, the
autumn peak of biomass indicators of medium sized dwellers in wild boar
droppings is not expressed at all. Such differences in peak biomass values cannot be
attributed to local weather or geographic conditions, since beetle collections were
carried out in a single location.

The rank distribution of species in the considered assemblies corresponds to a
geometric series or niche interception hypothesis. However, lower exponents were
obtained for sika deer dung, which corresponds to a sharper slope of the function
line and a more pronounced dominance of a small number of taxa. Considering the
overlap of temporal aspects of the ecological niches of dung beetles are comparable
to a slight increase this volume in the wild boar.

The above comparisons of dung beetle assemblies inhabiting in dung of wild
boar and sika deer dung show that, although these assemblies are located in the
same place, they were formed on the basis of a common pool of species and have a
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similar species composition of beetles, but the structural features of these assemblies,
as well as those dynamic processes occurring in them, have significant differences.
This is expressed in a poorer species composition and number of species in indivi-
dual functional groups in wild boar droppings, differences in dominant species,
features of the seasonal distribution of abundance and biomass (including peak
values of these indicators for individual functional groups of dung beetles), and
aggregate indicators of the overlap of temporal aspects of ecological niches of
coprophilous scarabaeoid beetles. Apparently, these differences are due to a number
of factors, among which we should note the anatomy and structure of the digestive
system of vertebrates that produce dung. The morphology of the dung of wild boar
and sika deer also differs significantly in both volume and shape.

Large wild boar excrement dehydrates over a long period of time, retaining its
attractiveness to beetles for longer. This becomes most relevant with the
establishment of high positive temperatures. Sika deer droppings are small in size
and dehydrate faster than wild boar droppings, but are able to rehydrate and become
attractive to beetles again. Since a dense crust forms on the surface of wild boar when
it is on the soil, which prevents the evaporation of moisture from the thickness of
the manure, it is accessible to beetles for a long time. In addition, the large size of
wild boar dung, when compared to sika deer dung, makes it possible to maintain
smoothed hydrothermal conditions for a longer time, and it remains attractive to
coprophilous beetles for a long time.

CONCLUSION

Comparisons of assemblies of dung beetles that inhabit wild boar and sika deer
dung in identical spatiotemporal conditions and form on the basis of a common
pool of species show that the species composition of these assemblies is similar, but
their structural features and the dynamic processes taking place in them have signi-
ficant differences. This is expressed in a richer species composition and number of
species in individual functional groups in sika deer dung, in differences in dominant
species, features of the seasonal distribution of abundance and biomass (including
peak values of these indicators for individual functional groups of dung beetles), and
aggregate indicators of overlap of temporal aspects ecological niches of coprophilous
Coleoptera. The above differences are probably associated with the size and structure
of excrement of vertebrate animals, the presence of specific attracting substances in
wild boar droppings associated with omnivorousness. Large wild boar excrement
dehydrates over a long period of time, retaining its attractiveness to beetles for
longer. Sika deer droppings are small in size and dehydrate faster than wild boar
droppings, but are able to rehydrate and become attractive to beetles again. Since a
dense crust forms on the surface of wild boar when it is on the soil, which prevents
the evaporation of moisture from the thickness of the manure, it is accessible to
beetles for a long time. In addition, the large size of wild boar dung, when compared
to sika deer dung, makes it possible to maintain smoothed hydrothermal conditions
for a longer time, and it remains attractive to coprophilous beetles for a long time.
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