BIODIVERSITAS
Volume 20, Number 2, February 2019
Pages: 303-310

ISSN: 1412-033X
E-ISSN: 2085-4722
DOI: 10.13057/biodiv/d200201

Distribution, abundance, and habitats of rare species Parnopes grandior
(Pallas 1771) (Hymenoptera, Chrysididae) in Mordovia and adjacent
regions, Russia

ALEXANDER B. RUCHINYY, ALEXANDER V. ANTROPOV?2**, ANATOLIY A. KHAPUGIN!
Joint Directorate of the Mordovia State Nature Reserve and National Park "Smolny". Yemail: sasha_ruchin@rambler.ru
2Zoological Museum of Moscow University. Bol'shaya Nikitskaya Ulitsa, 2, Moscow, 125009, Russia. *email: antropov@zmmu.msu.ru

Manuscript received: 20 September 2018. Revision accepted: 2 January 2019.

Abstract. Ruchin AB, Antropov AV, Khapugin AA. 2019. Distribution, abundance, and habitats of rare species Parnopes grandior
(Pallas 1771) (Hymenoptera, Chrysididae) in Mordovia and adjacent regions, Russia. Biodiversitas 20: 303-310. The study of
biological and ecological characteristics is essential in conservation efforts of threatened and locally rare species. Obtaining the
comparable data in different regions of a species range allows developing a conservation strategy. We aimed to study the distribution,
acquired characteristics of the abundance and habitats of the biology of a rare species Parnopes grandior (Pallas, 1771) in the Republic
of Mordovia (European Russia). As a result of our study, the biology of Parnopes grandior found in the Republic of Mordovia and in
five adjacent regions (Volga River Basin, Russia) is described. In the Republic of Mordovia in 2008-2018, 18 habitats of this species
were identified. In all cases, it was found next to the host wasp colonies of Bembix rostrata (Linnaeus, 1758). The species population
was low (no more than five individuals per study site). In all the sites surveyed, it inhabited xerophytic plant communities on sandy
disturbed substrate. In these habitats, the coverage of plants is low and does not exceed 20%. The list of plants visited by the adults of
Parnopes grandior is given. In the adjacent regions, the species abundance is also not high, but the number of records and abundance

increases significantly to the south of the Ulyanovsk region.
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INTRODUCTION

The Chrysididae, commonly known as cuckoo wasps,
jewel wasps or ruby tail wasps is a cosmopolitan family
which includes about 2500 species in the world (Aguiar et
al. 2013) and divided into 92 genera. They are the
kleptoparasites of many representatives of the superfamily
Aculeata (Sphecoidea, Vespoidea, Apoidea) and can affect
their abundance in biocenoses significantly. There are
currently known 330 species of Chrysididae in Russia
(Lelej and Belokobylskij 2017).

Three species of Parnopes genus are known in Russia,
i.e., P. glasunowi (Semenov 1901), P. grandior (Pallas
1771), and P. popovii (Eversmann 1857). However, took
into account size of the range, P. grandior is the most
frequently occurred native species (Rosa et al. 2017). One
of the largest representatives of Chrysididae is Parnopes
grandior (Pallas, 1771). It is a parasitoid of the genus
Bembix F. (Crabronidae) (Linsenmaier 1968; Standfuss
2009). The range of this species covers Central and
Southern Europe, North Africa, South-West Asia, the
Caucasus, Iran, the south of Western Siberia, Kazakhstan,
Turkmenistan, Uzbekistan (Linsenmaier 1968; Kimsey and
Bohart 1991; Jaroszewicz 2007; Guéorguiev and
Ljubomirov 2009). From northern Europe, it is indicated
only from Lithuania (Orlovskyté et al. 2010; Paukkunen et
al. 2014). This species is listed in the Red Data Book of the
Russian Federation (2001) as the species with a steady

tendency to reduce its abundance. Parnopes grandior is not
included in the Global IUCN Red List.

The study of the rare insect species in the Republic of
Mordovia has been increasingly intensive in recent years
(Ruchin and Kurmaeva 2010; Khapugin et al. 2016, 2017a,
b; Ruchin and Egorov 2017). Moreover, the biology and
ecology of such species are studied at a high scientific level
(Ruchin and Kurmaeva 2010; Ruchin 2018; Ruchin and
Grishutkin 2018). In addition, the quality and intensity of
entomological research made it possible to discover new
habitats of the rare insect species, expand the range and
retrace the dynamics of the abundance of other species
(Ruchin and Artaev 2016; Ruchin and Egorov 2017, 2018a,
b,c,d; Chursina and Ruchin 2018; Ruchin and Mikhailenko
2018; Ruchin et al. 2018; Tomaszewska et al. 2018).

Our paper is aimed to study the distribution, obtained
characteristics of the abundance and examine some aspects
of the biology of P. grandior, which inhabits the
northeastern border of the range.

MATERIALS AND METHODS

The Republic of Mordovia is located in the center of the
East European Plain between 42°11' and 46°45' E and
53°38 ' and 55°11' N in the southwestern periphery of the
Volga River basin in the interfluve of rivers Moksha and
Sura. The area includes forest and forest-stepped zones of
Central Russia. The Republic of Mordovia borders on the
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Chuvashia, Ryazan region, Nizhniy Novgorod region,
Ulyanovsk region and Penza region (Fig. 1). The Eastern
Mordovia is located in the northwest of the Volga Upland
and the western part in the Oka-Don lowland. In this
regard, a variety of habitats is observed in the area of study.
In the west, north-west, and north of the country there are
common boreal coniferous and mixed forests under
protection of the Mordovia State Nature Reserve. Broad-
leaved forests cover the central and eastern parts. In the
east and south-east forest-steppe landscapes predominate.
Elements of steppe vegetation occur on a small number of
"islands" of land unsuitable for agricultural use (on slopes
of ravines, on hills and indigenous banks in the river
valleys) (Yamashkin 1998).

The material was collected in periods 2008-2018.
During this time, we examined more than 200 study sites in
the Republic of Mordovia, Ulyanovsk region, Nizhniy
Novgorod region, Ryazan region. For the distribution
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Figure 1. Map of the study area in the Republic of Mordovia, Russia

analysis, literature data on adjacent regions are involved.
The botanical description of the habitats of P. grandior in
the Republic of Mordovia was made on 5 x 5 m study areas
according to Khapugin et al. (2014). The Latin names of
the plant species are given according to the Plant List
(2018) database.

In the section "new material" we describe the collection
of material that has not been previously published. The
colleagues indicated in the acknowledgements provided the
separate data about the collection materials. The label data
from the collection material are specified (district,
settlement, date, number of specimens, collectors). The
storage place of the material is the entomological collection
of the Mordovia State Nature Reserve (Pushta, Temnikov
district, Republic of Mordovia). The following
abbreviations were used: the collection of the Zoological
Institute of RAS (Saint-Petersburg, Russia) - [ZIN], the
collection of Gian Luca Agnoli - [GLA coll.].
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RESULTS AND DISCUSSION

In the Republic of Mordovia and adjacent regions, the
sites of P. grandior records are scattered almost
everywhere, except for the Ulyanovsk region (Fig. 2). Most
of the records in the Republic of Mordovia are located in
the eastern and western parts of the region. P. grandior was
not observed in its central part. Apparently, this is due to
the significant anthropogenic development of this region by
cutting of mixed and pine forests on sandy soils. As a
result, a significant part of the biotopes was destroyed. In
the Nizhniy Novgorod region and the Chuvashia, almost all
records are located in their southern parts, in the Penza
region - in its eastern part. Among the five regions
mentioned, the most significant number of P. grandior
records was made in the Ulyanovsk region. At the same
time, the number of habitats reaches the greatest
concentration in the south of the region.

Nizhniy Novgorod region

Literatures data: Ardatov Distr.,, Arzamas Distr.,
Perevoz Distr., Sosnovskoe Distr., Dzerzhinsk Town (Red
Data Book of Nizhniy Novgorod Region 2014: 259).
Ardatov Distr., Arzamas Distr., Dzerzhinsk Distr., Perevoz
Distr., Sosnovskoe Distr. (Mokrousov and Zryanin 2010:
94).

New data:
16.VI11.2017, 1 ex.

Voznesenskoe  Distr.,  Svobodnyi,

Penza region

Literatures data: Gorodische Distr., Bessonovka Distr.
(Shibaev 2006: 111). Lunino Distr., Lopatino Distr.,
Nikolsk  Distr.,, Kameshkir  Distr.  (Stojko and
Polumordvinov 2004: 56).

Republic of Mordovia

Literatures data: Temnikov Distr. (Plavilshchikov 1964:
121; Ruchin and Kurmaeva 2010: 715; Ruchin and Egorov
2017: 5-6). Bolshie Berezniki Distr. (Ruchin et al. 2016:
417).

New data: Ichalki Distr., Sosnovka, 6.V111.2008, 1 ex.;
Ichalki Distr., Smolny National Park, Barakhmanovskoe
forestry, quarter 99, 25.V11.2017, 1 ex.; same label, quarter
93, 2.VIII.2017, 17.V1I1.2017, 29 (Fig. 4C); Atyurievo
Distr., Klopinka, 29.VI.2013, 2 ex.; same label,
Pichepolonga, 2.VI1.2016, 1eks.; Temnikov Distr.,
Lavrentievo, 6.VI11.2013, 1 ex.; same label, Mordovia State
Nature Reserve, quarter 436, 26.VV1.2018, 1 ex. (Fig. 4A);
Kochkurovo Distr.,, 5 km E Sabaevo, 25.V1.2016, 2 ex.
(Fig. 4D); Elniki Distr.,, Malye Mordovskie Poshaty,
23.VI1.2016, 1 ex.; same label, Novye Shaly, 22.V11.2017,
19Q. Ardatov Distr., Piksyasi, 10.VI11.2017, 2 ex.; Bolshie
Berezniki Distr., Simkinskoe Lesnichestvo, 12.VI111.2017,
14 (Fig. 4B); Zubova Polyana Distr., Udevo, 31.V11.2018,
1 ex.; same label, Vadovo-Sosnovka, 31.V11.2018, 1 ex.

Ryazan region

Literatures data: Oka State Nature Reserve (Nikolaeva
and Nikolaev 2017: 64-65). Kasimov Distr., Spassk Distr.,
Ryazan Distr., Shilovo Distr. (Red Data Book of Ryazan
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Region 2011: 243). Kasimov Distr., Spassk Distr., Shilovo
Distr. (Kochetkov 2012: 241).
New data: Gremyachka [ZIN], Spassk [ZIN].

Ulyanovsk region

Literatures data: Novospasskoe Distr., Nikolaevka
Distr., Radischevo Distr., Staraya Kulatka Distr., Surskoe
Distr., Staraya Maina Distr., Ulyanovsk Distr., Cherdakly
Distr., nza Distr., Veshkaima Distr., Kuzovatovo Distr.,
Barysh Distr. (Buganin et al. 2000: 150; Red Data Book of
Ulyanovsk Region 2015: 381-382).

New data: Ulyanovsk, 9.V1.2005, G.V. Kuznetzov, 1 &
[GLA coll].

Chuvash Republic

Literatures data: Yalchiki Distr., Cheboksary Distr.,
Alatyr Distr.,, Komsomolskoe Distr., Shemursha Distr.
(Egorov 2010: 13). Chavash Varmane National Park
(Egorov 2012: 90).

Discussion

In the Mordovia State Nature Reserve, ten-year studies
have shown that the abundance of P. grandior is very low
(Ruchin and Egorov 2017). It was found in some local
habitats. Perhaps the negative impact on the population is
caused by the overgrowing of glades, embankments, beams
by shrubby vegetation and, as a consequence, degradation
of colonies of host wasps (Orlovskyté et al. 2010). A
similar situation is observed concerning Parnassius apollo
(Linnaeus 1758), whose habitats in the Mordovia State
Reserve are lost precisely because of the same reasons
(Ruchin and Grishutkin 2018). However, in the case of P.
grandior, the situation is not so negative, which is due to
the presence of quite suitable habitats for host wasps,
which appeared after the wildfires of 2010. In one of the
habitats (area of the Inorsky cordon), there is a stable
population of Bembix rostrata. We observe this population
since 2011. Wasps of B. rostrata inhabit small dry hillocks
with thinned vegetation and on the side of a dirt road. In
different years the abundance of this colony varies
depending on the extent of overgrowing of nesting sites.
For example, in the rainy season of 2017, its abundance
declined to 6-7 nests on the side of the road. This year, the
glade was overgrown with herbaceous plants, that
adversely affected the B. rostrata abundance. However, the
1.5-month heat had a noticeable effect on vegetation in
2018. It mostly burned out on the hillocks with the
southern exposure. There was a xerophytization of the
habitat with more open areas on sandy soil. The vegetation
thinned and the projective cover of herbaceous vegetation
decreased. In this regard, the number of B. rostrata nests
has grown to several dozen. It was this year, when several
specimens of P. grandior were found in the overgrown
colony.

In general, in the Republic of Mordovia the abundance
of P. grandior is stable, in some habitats, it was possible to
observe daily 4-5 individuals of P. grandior next to the
colonies of B. rostrata. In the region in 2008-2018, B.
rostrata has been found in 45 habitats, of which 18 (40.0%)
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are joint records of both species. This species mostly
inhabits sandy or sandy-loam soil along river banks, in
quarries, along with fringes and glades in forests, on
roadsides. It is often found near or on the outskirts of rural
settlements.

In the Nizhniy Novgorod region the distribution of P.
grandior is sporadic, but in habitats, it is quite common,
and in some years it is numerous (Red Data Book of
Nizhniy Novgorod Region 2014). In the 1930s-1940s, it
was common in the Ryazan region. Currently, it rarely
occurred with a low abundance (Nikolaeva and Nikolaev
2017). In 2010-2015, P. grandior was noted every year in
the Oka State Nature Biosphere Reserve. Until this time,
the records were irregular and local. The species has been
recorded steadily for five years in one location in the
Spassk district, in the vicinity of Lakash (from 2010 to
2015) (Nikolaeva and Nikolaev 2017). It has also been
noted in other districts of the region along dry meadows on
sandy soils (Kochetkov 2012). In the Ulyanovsk region, the
distribution of P. grandior is studied well. The most
significant number of locations belongs to the southern

steppe sites, where significant areas of landscapes are
represented by chalk slopes, dry steppes, sandy outcrops.
The abundance of the species in such places is not very
high, but it is stable and records are found annually
(Buganin et al. 2000; Red Data Book of Ulyanovsk Region
2015). The species inhabits the edges of pine forests on
sandy soil in the B. rostrata habitats, and it is quite rare in
the Chuvashia. At present, it is known in the region in the
State Nature Reserve "Prisursky" and the National Park
"Chavash Varmane". In Chuvashia, the vulnerability of P.
grandior is primarily determined by its location at the
northern limit of its range (Egorov 2010, 2012). It inhabits
virgin slopes, including beams and ravines, as well as open
biotopes in forest landscapes in the Penza region (Stojko
and Polumordvinov 2004). In this case, there is no
information on its abundance. Thus, the P. grandior
distribution is sporadic in the Republic of Mordovia and
the adjacent regions. However, the abundance and number
of locations of this species increase in the south of the
region.

Figure 2. The distribution of Panorpes grandior in the Republic of Mordovia and adjacent regions. Black points - according to the

literary data, red squares - new locations
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Figure 3. Distribution of Panorpes grandior and Bembix rostrata in Mordovia. Black circles are the locations of Bembix rostrata finds,

white with black - finds of both species in one location

According to the published data from the European part
of the P. grandior range (Blagoveschenskaya and Popova
1994; Rosa 2004; Banaszak et al. 2009; Egorov 2010;
Kochetkov 2012; Kemal and Kogak 2015; Jozan 2018),
adult individuals visit flowering plants, such as: Eryngium
sp., Eryngium planum L., Aster sp., Mentha longifolia (L.)
L., Thymus vulgaris L., Solidago virgaurea L., Pimpinella
saxifrage L., Knautia arvensis (L.) Coult., Armeria sp.,
Centaurea micranthos J.F.Gmel., Echinops ritro L.,
Euphorbia seguieriana Neck., Jasione Montana L.,
Scabiosa ochroleuca L., Thymus sp., Trifolium arvense L.
We observed its individuals on the following plants:
Achillea millefolium L., Knautia arvensis (L.) Coult.,
Helichrysum arenarium (L.) Moench, and Origanum
vulgare L.

Adult individuals are found in the Republic of
Mordovia and adjacent regions from late June to late
August. The main habitats are dry, slightly overgrown
slopes of beams, ravines, and floodplains of rivers, fresh
embankments of railroads and highways, floodplain
meadows (including those flooded with heavy spring flow),
outskirts of dry pine forests, large dry glades in pine and
mixed forests. As a rule, such habitats are weakly
overgrown with herbaceous plants or small curtains of
herbs alternate with bare sand deposits.

We present more detailed descriptions of some habitats
of P. grandior (Fig. 4). In the National Park "Smolny" it
was found on a glade along the electric power line in a
massif of pine forests on sandy soils. Single specimens of
seed renewal of Betula pendula Roth and Pinus sylvestris
L. grow in this place. Shrubs are represented by individual
specimens of Genista tinctoria L. and Chamaecytisus
ruthenicus (Fischer ex Woloszczak) Klask. Among the
herbs Calamagrostis epigejos (L.) Roth (up to 1-2%),
Pilosella officinarum Vaill. (up to 3-5%), Achillea

millefolium (up to 1-2%), Erigeron acris L., Helichrysum
arenarium (up to 1-2%), Artemisia absinthium L., and one
specimen of Solidago virgaurea (the total projective cover
is about 10%) are represented here.

Parnopes grandior was found on a clearing in a pine
green-moss forest on sandy soils on the outskirts of
Simkinskoe Lesnichestvo village (Bolshie Berezniki
district). This is a site with Oenothera biennis L. and
without woody plants. The vegetation cover is represented
by Oenothera biennis L. (2-3%), Berteroa incana (L.) DC.,
Bromus inermis Leyss., Potentilla argentea L.,
Calamagrostis epigejos (L.) Roth (4%), Trifolium medium
L., Poa pratensis L. (4%), Tanacetum vulgare L. (3%),
Dactylis glomerata L., Artemisia absinthium L.,
Chenopodium album L., Rumex acetosella L., and Festuca
valesiaca Schleich. ex Gaudin (the total projective cover is
about 15%).

As we pointed out above, P. grandior was found on the
Inorsky cordon in the Mordovia State Nature Reserve in
2018. In this habitat, there is a glade with
anthropogenically disturbed vegetation. The scattered
vegetation cover is represented mainly by Plantago
lanceolata L. (10%), as well as Erigeron canadensis L.
(3%), Achillea millefolium L. (4%), Calamagrostis
epigejos (L.) Roth (2%), Potentilla argentea L., Berteroa
incana (L.) DC., Echium vulgare L., Apera spica-venti (L.)
P. Beauv., Phleum pratense L., Dactylis glomerata L., and
Artemisia campestris L. (the total projective cover is about
20%).

Near the Sabaevo village (Kochkurovo district), P.
grandior is discovered on the open sandy spit of the Sura
river with the scattered vegetation cover. The scattered
vegetation cover is represented by Chenopodium
polyspermum L., Digitaria ischaemum (Schreb.) Muhl.
(2%), Medicago falcata L. (3%), Berteroa incana (L.) DC.
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(3%), Corispermum hyssopifolium L. (3%), Tanacetum
vulgare L., Oenothera biennis L., Erigeron annuus (L.)
Pers., Erigeron canadensis L., Lactuca serriola L., and
Xanthium albinum (Widd.) Scholz & Sukopp (total
projective cover is about 11-12%). As can be seen from the
obtained data, P. grandior inhabits sandy soils with
disturbed vegetation cover in all the sites surveyed. The
total projective cover is low and does not exceed 20% in
these locations. In our opinion, the scattered (including as a
result of anthropogenic impact) vegetation cover and sandy
substratum are favorable factors for settling of the habitats
by P. grandior host wasps.

The similar habitats are typical for other P. grandior
populations within the range (Kimsey and Bohart 1991,
Jaroszewicz 2007; Guéorguiev and Ljubomirov 2009;
Twerd 2010; Kemal and Kocak 2015; Paukkunen et al.
2015; Twerd and Banaszak 2018).

In recent years, some parts of the range P. grandior
began to occur more often than usual. For example, in

Poland, there are data (Twerd and Banaszak 2018)
indicating the expansion of its range in the north-west
direction. Most of the locations of this species were
identified after 2000 and, mainly, in the northern part of the
country. In addition to its common habitats, P. grandior
began to occur in sandy quarries and even on military
training sites. Thus, the species began to occupy not only
natural, but also anthropogenically altered habitats. To the
present moment, there are 45 locations of P. grandior in
Hungary (Jozan 2018). However, taking into account data
from the Republic of Mordovia, we did not notice an
increase in the number of locations yet. All the locations
are found only after a thorough study of the colonies of the
host wasps. This condition can only testify to the low
abundance of P. grandior. The trends observed in Poland
(Twerd and Banaszak 2018) towards the dispersal of P.
grandior into anthropogenically disturbed habitats in
Mordovia have not been seen yet. Its records are confined
mainly to natural habitats.

D

Figure 4. Biotopes of Panorpes grandior in the Republic of Mordovia, Russia. A. Temnikov district (Mordovia State Nature Reserve);
B. Bolshie Berezniki district (Simkinskoe Lesnichestvo); C. Ichalki district (National Park "Smolny"); D. Kochkurovo district (5 km of

the Sabaevo village)



RUCHIN et al. — Parnopes grandior in Mordovia, Russia

ACKNOWLEDGEMENTS

We thank to Gian Luca Agnoli and Paolo Rosa (Italy)
for providing data and museum materials on the adjacent
regions (Ulyanovsk region and Ryazan region).

REFERENCES

Aguiar AP, Deans AR, Engel MS, Forshage M, Huber JT, Jennings
JT, Johnson NF, Lelej AS, Longino JT, Lohrmann V, Miké 1, Ohl
M, Rasmussen C, Taeger A, Yu DSK. 2013. Order Hymenoptera
Linnaeus, 1758. I Zhang Z.-Q. (Ed.).  Animal
biodiversity: An outline of higher-level classification and survey of
taxonomic richness. Zootaxa 3703 (1): 51-62.

Chursina MA, Ruchin AB. 2018. A checklist of Syrphidae (Diptera) from
Mordovia, Russia. Halteres 9: 57-73. DOI: 10.5281/zenodo.1255874

Banaszak J, Milkowski M, Mikolajczak K. 2009. New localities of two
very rare hymenopterans in Poland: Parnopes grandior (Pallas, 1771)
and Xylocopa valga Gerstaecker, 1872 (Aculeata: Chrysididae and
Apidae). Polish J Entomol 78 (1): 111-113.

Blagoveschenskaya NN, Popova LM. 1994. Catalog of fauna of bees
(Hymenoptera, Apoidea) of the Ulyanovsk region. Insects of the
Ulyanovsk region: 94-116. [Russian]

Buganin SI, Isaev AYu, Kharisov MA. 2000. Results and perspectives of
studying wasps of superfamily Chrysidoidea in the Ulyanovsk region.
Nature of the Ulyanovsk region 9:145-150. [Russian]

Egorov LV. 2010. The discovery of Parnopes grandior in Chuvashia
(Pallas, 1771) (Hymenoptera, Chrysididae) - species from the Red
Data Book of the Russian Federation. Ecosystem stability: theory and
practice 1: 13-15. [Russian]

Egorov LV. 2012. Invertebrates of the National Park “"Chavash Varmane":
a modern state of knowledge. Scientific works of the National Park
"Chavash Varmane" 4: 58-103. [Russian]

Guéorguiev BV, Ljubomirov T. 2009. Coleoptera and Hymenoptera
(Insecta) from Bulgarian Section of Maleshevska Planina Mountain:
study of an until recently unknown biodiversity. Acta Zool Bulg 61
(3): 235-276.

Jaroszewicz B. 2007. Parnopes grandior (Pallas, 1771) (Hymenoptera:
Chrysididae) in Poland and its status in ajacent countries. Fragmenta
Faunistica 50: 19-25.

Jozan Zs. 2018. Fundamental data of the chrysid (cuckoo) wasp fauna of
the South-Transdanubia, Hungary (Hymenoptera, Chrysididae).
Natura Somogyiensis 31: 89-106. DOI:10.24394/NatSom.2018.31.89

Kemal M, Kogak AQ. 2015. Parnopes grandior (Pallas) in East Turkey
(Hymenoptera, Chrysididae). Cesa News 106: 13-15.

Khapugin, AA, Vargot, EV, Chugunov, GG. 2014. Research methods of
vegetative cover of terrestrial ecosystems. In: LV Egorov, AB
Ruchin, AA Khapugin, ON Artaev (eds.), Methods of field
environmental research. Chapter 1. Saransk; Pushta: 4-42. [Russian]

Khapugin AA, Chugunov GG, Silaeva TB, Kunaeva EN. 2016.
Neottianthe cucullata (L.) Schltr. (Orchidaceae Juss.), an endangered
orchid in Central Russia. Wulfenia 23: 189-202.

Khapugin AA, Silaeva TB, Vargot EV, Chugunov GG, Grishutkina GA,
Grishutkin OG, Pismarkina EV, Orlova JuS. 2017a. Estimation of
taxa included in the first volume of the Red Data Book of the
Republic of Mordovia (Russia) using the IUCN Red List Categories
and Criteria. Nature Conservation Research 2 (Suppl. 1): 164-189.
DOI: 10.24189/ncr.2017.004

Khapugin AA, Chugunov GG, Vargot EV, Silaeva TB. 2017b. Vascular
plants at the protected areas network of the Republic of Mordovia:
present status and prospects. In: Mukul SA, Rashid AZMM (eds.):
Protected Areas: Policies, Management and Future Directions. Nova
Science Publishers, Inc., USA.

Kimsey LS, Bohart R. 1991. The Chrysidid wasps of the World. Oxford
Press, UK.

Kochetkov DN. 2012. The Wasps (Hymenoptera: Aculeata) in the Ryazan
region. Proceedings of the Oka Reserve 27: 238-251. [Russian]

Lelej AS, Belokobylskij SA. 2017. Order Hymenoptera. Introduction. In:
Lelej AS, Proshchalykin MY, Loktionov VM (eds.). Annotated
catalogue of the hymenoptera of Russia / Ed. Vol. I. Symphyta and
Apocrita: Aculeata. Proc Zool Inst Russiun Acad Sci Suppl. 6: 15-19.

309

Linsenmaier W. 1968. Revision der Familie Chrysididae (Hymenoptera),
Zweiter Nachtrag. Mitteilungen der Schweizerischen
Entomologischen Gesellschaft 41: 1-144. [Germany]

Mokrousov MV, Zryanin VA. 2010. A critical review of the species of
hymenopterous insects (Insecta, Hymenoptera), in need of protection
in the Nizhny Novgorod region. Rare species of living organisms of
the Nizhny Novgorod region. Iss. 2. Nizhny Novgorod: 92-105.
[Russian]

Orlovskyte S, Budriené A, Budrys E. 2010. Check-list of cuckoo-wasps
(Hymenoptera: Chrysididae) of Lithuania. New and rare for Lithuania
Insect Species 22: 141-156.

Paukkunen J, Rosa P, Soon V, Johansson N, @degaard F. 2014. Faunistic
review of the cuckoo wasps of Fennoscandia, Denmark and the Baltic
countries (Hymenoptera: Chrysididae). Zootaxa 3864 (1): 001-067.
http://dx.doi.org/10.11646/zootaxa.3864.1.1

Paukkunen J, Berg A, Soon V, @degaard F., Rosa P. 2015. An illustrated
key to the cuckoo wasps (Hymenoptera, Chrysididae) of the Nordic
and Baltic countries, with description of a new species. ZooKeys 548:
1-116. DOI: 10.3897/zookeys.548.6164

Plavilshchikov NN. 1964. A list of insect species found on the territory of
the Mordovian State Nature Reserve. Proceedings of the Mordovia
State Nature Reserve 2: 105-134. [Russian]

Nikolaeva AM, Nikolaev NN. 2017. Rare insects of the Oka Reserve
recommended for inclusion in the Red Data Book of the Russian
Federation. Nature Conservation Research 2 (Suppl. 1): 61-69. DOI:
10.24189/ncr.2017.022 [Russian].

Red Data Book of Nizhnij Novgorod Region. 2014. Vol. 1. Animals.
Nizhnij Novgorod: DEKOM Publ.: 448. [Russian].

Red Data Book of Russian Federation. 2001. Animals. Astrel, Moscow:
862. [Russian].

Red Data Book of Ryazan Region. 2011. Ryazan: Golos gubernii
Publishing: 626. [Russian].

Red Data Book of Ulyanovsk Region. 2015. Moscow: Buki Vedi
Publishing: 550. [Russian].

Rosa P. 2004. Alcune osservazioni sulle relazioni tra Vegetazione e
Crisidi (Hymenoptera, Chrysididae) in Italia. Giornale Italiano di
Entomologia 11: 79-90.

Rosa P, Lelej AS, Belokobylskij SA, Loktionov VM, Zaytseva LA. 2017.
60. Family Chrysididae - Cuckoo wasps. In: Belokobylskij S.A. &
AS. Lelej (eds). Annotated catalogue of Hymenoptera of Russia.
Volume |. Symphyta and Apocrita: Aculeata. Proc Zool Inst Russian
Acad Sci 6: 126-144.

Ruchin AB. 2018. Biology and distribution of the Clouded Apollo
Parnassius mnemosyne (Linnaeus, 1758) (Lepidoptera: Papilionidae),
a rare butterfly in the Republic of Mordovia, Russia. J Threatened
Taxa 10: 11980-11983. htp://doi.org/10.11609/jot. 3709.10.7.11980-
11983

Ruchin AB, Artaev ON. 2016. On expansion of the distribution range of
some scoliid wasps (Scoliidae, Hymenoptera, Insecta) in the Middle
Volga region. Res J Pharmaceut Biol Chem Sci 7 (3): 2110-2115.

Ruchin AB, Egorov LV. 2017. Overview of insect species included in the
Red Data Book of Russian Federation in the Mordovia State Nature
Reserve. Nat Conserv Res 2 (Suppl. 1): 2-9. DOl
10.24189/ncr.2017.016 [Russian].

Ruchin AB, Egorov LV. 2018 a. Discovery of Allonyx quadrimaculatus
(Schaller, 1783) (Coleoptera Cleridae Clerinae) in Russia. Redia 101:
143-146. http://dx.doi.org/10.19263/REDIA-101.18.19

Ruchin AB, Egorov LV. 2018 b. Fauna of longicorn beetles (Coleoptera:
Cerambycidae) of Mordovia. Russian Entomol J 27: 161-177. DOI:
10.15298/rusentj.27.2.07

Ruchin AB, Egorov LV. 2018 c. Leptura aurulenta (Coleoptera,
Cerambycidae), a new record of a very rare species in Russia. Nature
Conservaton Research 3 (1): 88-91. DOI: 10.24189/ncr.2018.003

Ruchin AB, Egorov LV. 2018 d. On distribution of Mimela holosericea
(Fabricius, 1787) (Insecta, Scarabaeoidea, Scarabaeidae, Rutelinae) in
Russia and adjacent territories. J Entomol Acarol Res 50: 7390.
DOI:10.4081/jear.2018.7390

Ruchin AB, Egorov LV, Semishin GB. 2018. Fauna of click beetles
(Coleoptera: Elateridae) in the interfluve of Rivers Moksha and Sura,
Republic of Mordovia, Russia. Biodiversitas 19: 1352-1365. DOI:
10.13057/biodiv/d190423

Ruchin AB, Grishutkin GF. 2018. Biology and distribution of Parnassius
apollo (Linnaeus, 1758) a rare species in Mordovia Republic, Russia.
Biodiversitas 19: 431-436. DOI: 10.13057/biodiv/d190210

Ruchin AB, Mikhailenko AP. 2018. Fauna of mantids and orthopterans
(Insecta: Mantodea, Orthoptera) of the Mordovia State Nature



310 BIODIVERSITAS 20 (1): 303-310, February 2019

Reserve,  Russia.  Biodiversitas ~ 19:  1194-1206.  DOL:
10.13057/biodiv/d190403

Ruchin AB, Egorov LV, Artaev ON, Nikolaeva AM. 2016. New data on
rare species of invertebrates and vertebrates of Mordovia.
Proceedings Mordovia State Nat Reserv 16: 405-418. [Russian]

Ruchin AB, Kurmaeva DK. 2010. On rare insects of Mordovia included in
the Red Book of the Russian Federation. Entomol Rev 90 (6): 712-
717. DOI: 10.1134/S0013873810060060

Shibaev SV. 2006. Addition to the fauna and some features of the ecology
of Chrysididae (Insecta: Chrysidoidea) of the Penza region. lzvestiya
Penza State Pedagogical University. Natural Sci 1: 108-112.
[Russian]

Standfuss L. 2009. Beitrag zur Kenntnis der Chrysididenfauna im Stden
der griechischen Halbinsel magnisia (Hymenoptera, Chrysididae).
Entomofauna. 30: 337-352.

Stojko TG, Polumordvinov OA. 2004. Overview of fauna of Chrysididae
(Hymenoptera: Chrysididae) in the Penza region. Entomol Parasitol
Stud Volga Reg 3: 53-57. [Russian]

The Plant List. 2018. Version 1.1. Available at www.theplantlist.org/

Tomaszewska W, Egorov LV, Ruchin AB, Vlasov DV. 2018. First record
of Clemmus troglodytes (Coleoptera: Coccinelloidea, Anamorphidae)
for the fauna of Russia. Nature Conservation Researc 3 (3): 103-105.
DOI: 10.24189/ncr.2018.016

Twerd L. 2010. New localities of Parnopes grandior (Hymenoptera:
Chrysididae) in Poland. Chronmy Przyrode Ojczysta 66 (4): 316-318.

Twerd L, Banaszak J. 2018. New data on the distribution of Parnopes
grandior (Pallas, 1771) (Hymenoptera: Chrysididae) in northern
Poland: habitat conditions propitious to this rare cuckoo-wasp
species. Polish J Entomol 87: 57-63. DOI:10.2478/pjen-2018-0004

Yamashkin AA. 1998. Physical and geographical conditions of the
Republic Mordovia. Publisher of the Mordovian State University,
Saransk. [Russian].



