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Summary. In the south of the Russian Far East an assembly of dung beetles
inhabiting sika deer dung has been studied. Data on the species composition,
population dynamics, and number and biomass of the dung beetles are presented.
Comparisons of assemblies of dung beetles that inhabit wild and domestic
mammals show that the species composition of these assemblies as well as the
dynamic processes taking place in them have significant differences. This is
expressed in a richer species composition and number of species in individual
functional groups in cow dung, and poor species composition 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.
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C. A. Iladanun. CoobmecTBa HaBo3HUKOB (Coleoptera, Scarabaeoidea),
oouTalomUX B NOMETe AUKUX KUBOTHBIX JlaabHero Bocroka Poccum.
Cooomenne 1. Ofuratenn nmoméra nstHuctoro osensi (Cervus nippon) //
JlaabHeBOCTOYHBII 3HTOMOJIOT. 2025. N 532. C. 1-16.

Pe3rome. Ha rore [ampHero Boctoka Poccuu usydena accamOiiess HAaBO3HUKOB,
OOHTAIOIMX B IOMETE MATHUCTOTO OneHs. [IpuBeneHb! JaHHbIE O BUIOBOM COCTaBe,
JMHAMHUKeE HaceJIeH!s], YNCICHHOCTH 1 OroMacce HaBO3HMKOB. CpaBHeHHE accamOuiei
HABO3HHKOB, OOWTAIONINX B IIOMETE JUKUX M JIOMAIIHUX MJICKONHTAIOIINX, ITOKa-
3BIBAET, YTO MX BHJOBOW COCTaB M MPOTEKAIOIINE B HUX JUHAMUYECKHE MPOLECCHI
UMEIOT CYIIECTBEHHBIE pa3iHyms. JTO BHIpakaeTcs B Ooyiee OOraToM BHIOBOM
COCTaBE U YHCJIE BUIOB OTICIbHBIX (DYHKIIMOHAIBHBIX IPYIII B KOPOBHEM IIOMETE U
06eHOM BHIOBOM COCTaBE B IOMETE IISITHHCTOTO OJICHS, B Pa3iUYUsIX B COCTaBE
JOMHUHHUPYIOIINX BUI0B, OCOOEHHOCTSIX CE30HHOTO PACIPEAEICHHS YUCICHHOCTH U
Ouomacchl (BKJIIOYask MUKOBbIE 3HAYEHMS ITUX MOKa3aTesield Ui OTACNIBHBIX (QyHK-
UOHAJIbHBIX T'PYIIIT HaBO3Hl/IKOB), a TaKiKC B COBOKYITHBIX IMOKA3aTC/IAX NMEPCKPBITHUA
BPEMCHHBIX aClI€KTOB 3KOJIOT'MYCCKUX HHUIIT KOHpO(l)I/lIl]:H])IX KECTKOKPBUIbIX.

INTRODUCTION

Due to their distribution around the world and taxonomic and ecological diversity,
coprophilous scarabaeoid beetles (Coleoptera: Scarabaeoidea) are a good model
object for studying the structure, dynamics, and features of the organization and
functioning of insect assemblies (Spector, 2006; Nichols et al., 2008; Ortega-
Martinez et al., 2020). Many publications are devoted to the study of assemblies of
dung beetles from various regions and countries (Hanski, Cambifort, 1991; Simmons
& Ridsdill-Smith, 2011; Scholtz, et al., 2012; etc.). Being an ephemeral trophic
resource, the excrement of certain species of vertebrates has varying accessibility to
dung beetles. The availability of excrement to coprophagous insects varies greatly
in time and space and can be essential for the stabilization or fluctuation of
populations of these insects. Trophic selection can play an important role in the
coexistence of species and subsequent sharing of resources (Martin-Piera & Lobo
1996; Filgueiras et al., 2009; Tocco et al., 2018).

In Russia, the study of dung beetle assemblies is at the initial stages. A.M. Psarev
examined the participation of dung beetles in the structure of coprobiont insect
communities using pastures in the south of Western Siberia (Psarev, 2016). In the
Russian Far East, we have considered only some assemblies of these beetles in
sheep, cow and horse droppings (Shabalin, 2020, 2021, 2022a, 2024); inhabitants of
sika deer dung have not previously been studied in this respect. Accordingly, it is of
interest to study the assemblage of dung beetles that inhabit sika deer dung and
compare it with that in dung of domestic mammals, 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
sika deer dung in the Safari-park (south of Primorskii krai, Shkotovskii district) and

2



compare the results with data previously obtained on the dung of domestic mammals
(Shabalin, 2020, 2021, 2022a, 2024) to identify the features of the morphology and
dynamics of the assemblies coprophages, determined by the type of droppings of
mammals in Primorskii krai. With this article we begin a series of publications
devoted to the study of assemblages of dung beetles, inhabitants of the dung of wild
mammals in the Russian Far East.

MATERIAL AND METHODS

The collection of beetles, both in sika deer 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 26, 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, 106 L of
dung were removed and distilled and more than 751 individuals of coprophilous
scarabaeoid coleoptera were collected and identified. Taxon names are given accor-
ding to the Catalog of Palaearctic Coleoptera (Dellacasa et al., 2016; Nikolajev et
al.,2016; Ziani & Bezd¢k, 2016).

Functional groups are distinguished by a combination of trophodynamic rela-
tionships 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;
medium (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), consi-
dering 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):

2jlp;i—p ‘
_ J|\Tj Tk
PSik —1——2 (1), and
PSy =2; min(pi/,pik ) 2),

where PS;y 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
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were performed in EstimateSWin910, Past 3.26, 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 751 individuals of beetles
belonging to 14 species were collected and identified, the list of which is given below.

Family Geotrupidae: Geotrupes (Geotrupes) koltzei Reitter, 1892, Phelotrupes
(Chromogeotrupes) auratus (Motschulsky, 1858).

Family Scarabaeidae, subfamily Scarabaeinae: Caccobius (Caccobius) brevis
Waterhouse, 1875, Caccobius (Caccophilus) christophi Harold, 1879, Caccobius
(Caccophilus) sordidus Harold, 1886, Onthophagus (Altonthophagus) uniformis
Heyden, 1886, Onthophagus (Gibbonthophagus) atripennis Waterhouse, 1875,
Onthophagus (Onthophagus) bivertex Heyden, 1887.

Family Scarabaeidae, subfamily Aphodiinae: Acrossus superatratus (Nomura et
Nakane, 1951), Agrilinus ater (DeGeer, 1774), Aphodaulacus koltzei (Reitter,
1892), Esymus pusillus (Herbst, 1789), Labarrus sublimbatus (Motschulsky, 1860),
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 14.31 and 14.94 species; and the identified diversity
was 94.83 and 93.77% of that theoretically expected, respectively. The share of
identified species in the assembly of dung beetles inhabiting sika deer dung in the
Safari-park is 18.67% of the fauna of these beetles in the south of Sikhote-Alin
Mountains (Shabalin, 2022b).

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

Seasonal aspects of changes in species composition. The activity of imago
beetles is observed from the beginning of April and continues until the second ten
days of October. In the first and second ten days of April, only small-sized Apho-
daulacus koltzei dweller is found in the collections. In the third ten days of April,
medium-sized dweller Phaeaphodius rectus is added to it. In the first ten days of
may medium-sized tunnelers appear (Caccobius christophi). From the first ten days
of April to the first ten days of June, the number of species increases, from 1 to 7
species. From the second ten days of June to the end of June a decrease in species
diversity occurs. Thus, in this period only dwellers were activity. The maximum
taxonomic diversity of beetles inhabiting sika deer dung in the Sikhote-Alin Moun-
tains is noted in the first-second ten days of July (9 species). In the third ten day of
July was only large-size tunnelers Phelotrupes auratus. From the first ten days of
August to third ten days of September, taxonomic diversity consists of species with
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Fig. 1. Accumulation curve (Mao Tao) of dung beetle species.

an extended period of adult activity (Geotrupes koltzei, Phelotrupes auratus, Cacco-
bius christophi, and Phaeaphodius rectus). From the first ten days of October to the
second ten days of October, diversity decreases sharply. In the third 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.
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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: 1 — large; m — medium; s — small.

Number and seasonal aspects of its changes. In the conditions of the Safari-
Park, during the growing season, one peak of increase in the number of coprophi-
lous scarabaeoid Coleoptera are observed in sika deer dung, with their number
exceeding 30 individuals/ L. This peak with a total number of dung beetles of 31.11
individuals/L, falls on the second ten days of May. This peak is formed primarily
due to the high performance of the small dwellers Aphodaulacus koltzei (7.56
individuals/L) and Esymus pusillus (5.11 individuals/L), and midsized dweller
Agrilinus ater (9.33 individuals/L). In general, the growing season is characterized
by very low numbers of beetles.
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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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Table 1. Number of dung beetles (specimens/L) in t sika deer 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
Ph. auratus - - - — — - 0,17 - - -
C. christophi — — — 0,40 | 1,11 | 0,67 | 2,33 — — 14,00
C. sordidus - - - — — - — - - 10,15
C. brevis — — — — — — — — - 10,15
A. superatratus — - — 0,60 | 2,89 - 1,33 — - 10,46
A. ater — — — | 11,20 | 9,33 | 4,00 | 4,67 |0,17| — |0,15
A. koltzei 0,20 | 0,25 | 2,00 | 3,80 | 7,56 — 0,17 — — —
E. pusillus — — — — 5,11 | 1,00 | 4,50 | 0,17 0,33 0,15
L. sublimbatus — — — — — — — 0,50 — |0,15
Ph. rectus - - 10,22 — 5,11 1 0,33 | 2,83 {050 — |[1,08

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

Specics Decades

July2|July3|Aug.1|Aug.2| Aug.3 |Sept.1|Sept.2 |Sept.3 |Oct.1|Oct.2
G. koltzei — — - 1014 | - — 0,17 — - —
Ph. auratus 4,40[0,20]0,89 029 | — |043 — — - —
C. christophi 3,20 - | 0,89 | 5,71 | 6,17 | 3,00 | 1,00 | 0,77 | — —
C. brevis 0,20 | — - — - - — — — —
O. uniformis 020 - - 10290171043 1033|015 — -
O. atripennis | 0,20 | — — — — — - - - —
O. bivertex 0,20 | - - — 0,17 | 0,29 — — — —
A. superatratus | 0,20 | — — — — — — — — —
E. pusillus 0,80 - - - — - - - - -
L. sublimbatus | 1,80 | — - 0,29 | 0,17 - — — — —
Ph. rectus 1,60 | — — — - 10,14 ] 1,67 |17,23]5,11|1,71

The number of tunnelers during the growing season has two peaks. The first
significant peak occurs in the second ten days of July, there is a small second peak
in second — three ten days of August. It should be noted that, among tunnelers, the
second peak accounts for 33.27% of the total annual number of these beetles. The
seasonal dynamics of the number of tunnelers of the middle size class is similarly
expressed; the peaks of their numbers correspond to the peaks of the number of
tunnelers as a whole, and August accounts for 33.81% of the total annual number of
this functional group of dung beetles. All these peaks are due to the high abundance
of the medium-sized tunnelers Caccobius christophi (5.71 — 6.17 individuals/L).
Large tunnelers are generally not numerous; only from the second ten days of July
does the number of beetles of this group reach values above 4.8 individuals/L, and
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this period accounts for 56.80% of the total annual number of beetles of this group,
while during the rest of the period, the abundance indicators do not exceed 0.88
individuals/L (Figs 3, 4). This peak is formed primarily due to the high performance
of the large tunnelers Phelotrupes auratus (4.40 individuals/L).

High numbers (more than 15 individuals/L) of dwellers were noted from the
first ten days of May to the second ten days of May, as well as in the third ten days
of September, which is 44.93, and 16.98% of their annual numbers, respectively
(Table 1, 2). From the third ten days of July to the first ten days of August, no
dwellers were observed. A significant share of the annual number of dwellers falls
on the periods from the third ten days of May to the first ten days June, from the
first ten days of July to the first ten days of August, and from the third ten days of
September to the first ten days of October (Figs 3, 4). For the functional group of
dwellers of the medium size class, population peaks were noted from the first —
second ten days of May and the third ten days of September. The spring peak in the
number of medium sized dwellers is due to high rates of Agrilinus ater, and the
autumn peak due to the same species and Phaeaphodius rectus. Small dwellers had
population peaks second ten days of May, mainly due to high numbers of Aphodau-
lacus koltzei and Esymus pusillus (Table 1, 2).

Biomass and seasonal aspects of its changes. In the collection of beetles under
consideration, one peak in the rise in biomass values were noted in the second ten
days of July. This peak consists of high values for large tunnelers (Fig. 5, 6).
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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.

The peak rise in the biomass of large tunnels was noted in the second ten days
of July; this period accounts for 61.31% of their annual biomass, mainly due to high
values of Phelotrupes auratus. Medium-sized tunnels have a peaks biomass in the
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first — second ten days of July, and second — third ten days of August, these periods
account for 25.34% and 40.23% of their annual biomass. These peaks are due to
high biomass values of Caccobius christophi (Table 3, 4).
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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 3. Dynamics of specific biomass of dung beetles (mg/L) in the sika deer 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
G. koltzei — — — — — — — — — —
Ph. auratus - - - - - - 129,70 - - -
C. christophi — — — | 4,88 [13,56| 8,13 [2847| — — 148,80
C. sordidus - - - — - — - - - | 1,40
C. brevis - - - — - - - 0,89
A. superatratus - - - 6,41 [30,85| — |[1424| - - 14,93
A. ater — — — 147,38[39,48(16,92(19,74|0,71 | — ]0,65
A. koltzei 0,37 10,46 | 3,70 | 7,03 | 13,98| - 0,31 — — —
E. pusillus — — — — 6,54 | 1,28 | 5,76 | 0,21 | 0,43 | 0,20
L. sublimbatus - - - — - — - 1,22 0,38
Ph. rectus 0,00 | 0,00 | 1,29 | 0,00 |29,75| 1,94 |16,49|291 | — |6,27




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

Specics Decades

July2 |July3| Aug.1|Aug.2|Aug.3|Sept.1|Sept.2|Sept.3 |Oct.1{Oct.2
G. koltzei — - - 13347 - - 139,05 - — —
Ph. auratus 784,04(35,64/158,39/5091| — |76,37| - — — —
C. christophi 39,04 | — |10,84]69,71|75,23|36,60|12,20| 9,38 | — —
C. brevis 1,16 — - - - - - - - -
O. uniformis 12,09 — - |17,27]10,08]25,91(20,15| 9,30 | — —
O. atripennis 6,14 | — — — — — — — — —
O. bivertex 3,80 — - - | 3,17 | 543 — — — -
A. superatratus| 2,14 | — — — — — - - - —
E. pusillus 1,02 | — — — — — — — — —
L. sublimbatus | 4,39 — - 0,70 | 0,41 - — — — -
Ph. rectus 9,31 | - — — - 10,83 19,70 [100,28]29,75| 9,98

For small dwellers, increases in biomass indicators have been established from
the second ten days of May. This, most significant, peak accounts for 42.41% of the
annual biomass of this group, primarily due to the high abundance of Aphodaulacus
koltzei. Increases in the biomass of medium-sized dwellers were noted in the second
ten days of May in the third ten days of September. The spring (second ten days of
May) period accounts for 24.90% and the autumn period 24.95% of the annual
biomass of beetles of this group. Similar to the peaks in the number of medium-
sized dwellers, the summer peak of biomass in this group is associated with high
rates of Acrossus superatratus and Agrilinus ater, but the autumn with 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 sika deer dung in general, considering threshold values, was
established for 14 pairs of species (out of the maximum possible combination, 28
pairs), of which 7 pairs of species belong to the same size groups (25.00% of the
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maximum possible combination): Ph. auratus — O. uniformis, C. christophi — C.
sordidus, C. christophi — C. brevis, C. christophi — O. bivertex, C. sordidus — C.
brevis, C. brevis — O. bivertex, and O. uniformis — O. atripennis.
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Fig. 7. Rank distribution of species.

For dwellers, such an overlap of temporal aspects of ecological niches were
obtained for 8 pairs of species out of the maximum possible combination of 20
pairs. Generations Phaeaphodius rectus divided into spring (s) and autumn (a).
Considering the differentiation of beetles by size classes, 4 pairs of species are
presented (20.00% of the maximum possible combination), for which there is a
significant overlap of temporal aspects of ecological niches: A. superatratus — A.
ater, A. superatratus — Ph. rectus (s), A. ater — Ph. rectus (s), and A. koltzei — E.
pusillus.

DISCUSSION

The results obtained are the first in the Russian Far East to study the assem-
blages of dung beetles inhabiting in the dung of wild animals. Although the data are
preliminary, they allow comparison with previously obtained data on the dung
beetles population of some domestic animals. Previously, we examined the
assemblages of dung beetles in the south of Russian Far east inhabiting in the
droppings of sheep (Shabalin, 2020, 2021), cow (Shabalin, 2024) and horse
(Shabalin, 2022a).
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The assemblage of inhabitants of sika deer dung is less taxonomically diverse,
with 14 species recorded, while in sheep dung there are 29 species, in cow dung
there are 36 species, and in horse dung are 20 species. In the assemblies under
consideration, beetles belong to two families. The sika deer droppings also show a
low number of functional groups of beetles. Only 4, while the droppings of domestic
animals contain 5-6 such groups. A previously conducted analysis of the food
specialization of dung beetles in the Russian Far East showed that the droppings of
wild animals 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 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 (Shabalin,
2025).

The period during which the beetles were noted in the sika deer droppings
coincides with the period for beetles noted in the droppings of horses and sheep in
Sikhote-Alin Mountains (Shabalin, 2020, 2022a). But this is shorter than for beetles
noted in the droppings of cows and sheep in the northern spurs of the Manchurian-
Korean Mountains (Shabalin, 2021, 2024). These features are probably due to
weather and climate conditions. The maximum taxonomic diversity of beetles
inhabiting sika deer dung is a typical for the Sikhote-Alin Mountains. This period
falls at the beginning to the middle of summer.

Peaks in the number of beetles in the sika deer dung, as a sheep dung in Sikhote-
Alin Mountains consideration occur mainly during similar periods with minor
fluctuations. So, if in sheep droppings and the sika deer dung the spring peak falls
on the second ten days of May, but the autumn peak in sika deer droppings was not
noted. In addition, these peaks, although formed mainly due to the high number of
dwellers, are due to increases in the numbers of predominantly different species.
Peaks in the number of beetles in the sika deer dung, horse dung and cow dung
occur at different periods. In general, the peaks in the numbers of dung beetles
inhabiting in the droppings of sika deer, cows, horses and sheep occur at different
times. However, for groups of medium sized and small dwellers, these periods
coincide with small fluctuations and occur in spring and autumn. In addition, these
peaks, although formed mainly due to the high number of dwellers, are due to
increases in the numbers of predominantly different species.

The biomass of dung beetles living in both sika deer and some domestic animals
is characterized by peak values at approximately the in different time. The peak
biomass levels of large tunnellers have a significant impact on these differences.
However, the role of individual functional groups in the formation of biomass is the
same. The peaks of biomass medium and small dwellers and medium tunnelers in
sika deer dung and some domestic animals in Primorskii krai occur in
approximately equal periods with small fluctuations, probably due to local
geographical and weather factors.

The rank distribution of species in the considered assemblies corresponds to a
geometric series or niche interception hypothesis. However, lower exponents were
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obtained for cow 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 in sika deer
droppings, it should be noted that the aggregate indicators of this parameter for
tunnelers dwellers are comparable, but for dwellers they differ significantly. For the
inhabitants, the overlap of the temporal aspects of ecological niches was found in
the dung of the sika deer to be 2-3 times greater than the maximum possible combi-
nation of pairs of species than in cow or sheep.

The above comparisons of dung beetle assemblies inhabiting in dung of domestic
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
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 indi-
vidual functional groups in sika deer 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 Coleoptera. Apparently, these differences are due to a
number of factors, among which we should note the historical processes of the
formation of assemblies of coprophilous scarabaeoid Coleoptera in the region under
consideration.

Large cow or horse 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. Sheep droppings or sika deer
droppings are small in size and dehydrate faster than cow droppings, but are able to
rehydrate and become attractive to beetles again. Since a dense crust forms on the
surface of cattle manure 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 cow dung, when compared to sheep dung, makes it
possible to maintain smoothed hydrothermal conditions for a longer time, and it
remains attractive to coprophilous beetles for a long time. The settling of sheep or
sika deer droppings in summer, a period with high daytime temperatures, is possible
only for a short time.

CONCLUSIONS

Comparisons of assemblies of dung beetles that inhabit wild and domestic
mammals show that the species composition of these assemblies, and the dynamic
processes taking place in them have significant differences. This is expressed in a
richer species composition and number of species in individual functional groups in
cow 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.
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The above differences are probably associated with the historical processes of
the formation of assemblies of coprophilous scarabaeoid Coleoptera in the region
under consideration and the size and structure of excrement of vertebrate animals.
Cattle excrement is rich in moisture, dehydrates over a long period of time, and
more smoothed hydrothermal conditions are formed in them, which makes it
possible for this substrate to maintain a long-term attractiveness for coprophilous
Coleoptera.

The further study of assemblies of dung beetles of large mammals in the south
of Primorskii krai will make it possible to substantiate the hypothesis about the
formation of the modern fauna of this group of Coleoptera in the study region,
determine the mechanisms of formation of assemblies, and establish the leading
factors limiting the diversity of beetles in these assemblies.
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