Nature Conservation Research. 3anoseonan nayka 2026. 11(2): 1-13

https://dx.doi.org/10.24189/ncr.2026.008

REVIEW ARTICLES

OB30OPHBLIE CTATbH

RESULTS AND CHALLENGES OF INSECT BIODIVERSITY INVENTORY

IN PROTECTED AREAS: A CASE STUDY
OF THE MORDOVIA STATE NATURE RESERVE, RUSSIA

Alexander B. Ruchin

Joint Directorate of the Mordovia State Nature Reserve and National Park «Smolny», Russia
e-mail: ruchin.alexander@gmail.com

Received: 10.06.2025. Revised: 15.07.2025. Accepted: 29.08.2025.

This study presents the results of entomofauna research conducted in the Mordovia State Nature Reserve
(Central European Russia) over a 90-year period. For this purpose, information from publications up to 2011
was used, as well as the results of our own research, which was carried out in 2008-2025. Over 19362010, a
total of 1714 insect species were recorded in the Mordovia State Nature Reserve. In the subsequent period up
to 2025, additionally 4576 species were identified, bringing the total documented insect fauna to 6290 species.
This considerable increase is primarily attributed to the intensification of entomological research, including
the expansion of survey methods, the enlargement of study areas, and the involvement of a greater number of
taxonomists for species identification. In recent years, three species (Lonchaea cervisiae, Lonchaea cryptica,
Lydella villosoventralis) have been described newly to science from the Mordovia State Nature Reserve,
along with over 40 species previously unrecorded in Russia and Europe. However, despite this progress,
biodiversity research in Protected Areas face several challenges, particularly the «crisis in taxonomy» and
«crisis in faunistics», which hinder comprehensive species assessment and conservation efforts. To ensure
high-quality biodiversity studies, several key measures must be implemented: (1) expanding the surveyed
area or ensuring maximum habitat coverage; (2) employing a full range of study and sampling methods, from
traditional techniques to advanced acoustic and molecular-genetic approaches; (3) strengthening collabora-
tion with taxonomists specialising in specific insect groups; (4) engaging citizen scientists and volunteers in

faunistic research through accessible collection methods.
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Introduction

The term «biodiversity» was introduced in
1986 by plant physiologist W. Rosen as a short-
ened form of «biological diversity». Initially, the
term was used as a synonym for species richness
within a given area (Armstrong, 2024). However,
in modern scientific understanding, biodiversity
is considered an indicator of variability at three
distinct levels: genetic diversity, species diver-
sity, and ecosystem diversity (Armstrong, 2024).
The 1992 Convention on Biological Diversity
defines biodiversity as the variability among
living organisms from all sources, including,
inter alia, terrestrial, marine and other aquatic
ecosystems and the ecological systems they are
part of. This includes diversity within species,
between species and of ecosystems. Insects rep-
resent the largest and most diverse taxonomic
group of animals on Earth, with an estimated 5.5
million species, although only about 1 million
species have been formally described (Stork,

2018). Some estimates suggest that the actual
number of extant species may reach 2.3 million
(Banki et al., 2024). Insects play crucial roles
in ecosystem processes and functions, including
nutrient cycling, pollination, and organic matter
decomposition (Cardoso et al., 2020; Aratjo et
al., 2024). Despite their ecological importance,
knowledge of insect biodiversity remains frag-
mented and incomplete, particularly at regional
levels, making it premature to claim a compre-
hensive understanding at national or continental
scales. For instance, data collected using Ma-
laise traps in Sweden revealed nearly 700 insect
species new to science and approximately 1300
species newly recorded for the country (Karls-
son et al., 2020). Similarly, employing Malaise
traps and DNA barcoding in Germany led to the
discovery of over 2000 previously unrecorded
dipteran species (Chimeno et al., 2022).
Alongside the increasing knowledge of in-
sect biodiversity at regional and national levels,
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an opposite trend is also observed as biodiversity
loss. Various data indicate a considerable decline
in insect biodiversity, abundance, and biomass in
many regions worldwide. The primary causes of
this decline include habitat degradation, destruc-
tion, and fragmentation, climate change, habitat
pollution, agricultural intensification, and the
impact of invasive species (Cardoso et al., 2020;
Lehmann et al., 2021; Ed.daran et al., 2024;
Figueiredo et al., 2024; Vilkova et al., 2024). To
track these trends and identify their underlying
causes, systematic insect monitoring is essen-
tial. However, only a limited number of moni-
toring programmes are currently known (Geiger
et al., 2016; Karlsson et al., 2020; Lehmann et
al., 2021; Buchner et al., 2025). A major obsta-
cle in addressing knowledge gaps is the large
number of specimens and species, which must
be processed following large-scale sampling us-
ing various trap types (Buchner et al., 2025).
Traditional taxonomic analysis struggles to keep
pace with the rapid accumulation of specimens,
particularly given the global shortage of taxo-
nomic experts, which numbers continue to de-
cline (Giangrande, 2003; Pall-Gergely et al.,
2024; Sanchez Herrera et al., 2024; Buchner et
al., 2025). As a result, there is an urgent need
for alternative, efficient, and reliable methods
for assessing insect biodiversity. In recent years,
DNA barcoding has gained prominence as a tool
for analysing large numbers of specimens, offer-
ing a promising solution for overcoming taxo-
nomic bottlenecks (Moriniére et al., 2019; Liu et
al., 2020; Svenningsen et al., 2021; Chimeno et
al., 2022; Salis et al., 2024).

As the human population grows, more and
more land is being converted for human use,
leaving less space for the conservation of other
species on the planet (Kremen & Merenlender,
2018). Protected Areas serve as the cornerstone
for biodiversity conservation. Therefore, the
total area of Protected Area networks needs
to be expanded (Gray et al., 2016; Kremen &
Merenlender, 2018; Llorente-Culebras et al.,
2023). It is especially important to conserve
not only large animals, which are typically the
focus of conservation efforts, but biodiversity
as a whole. Insects, as the largest taxonomic
group, make a considerable contribution to
biodiversity and the functioning of terrestrial
Protected Areas (Abellan et al., 2007; Chowd-
hury et al., 2023; Dedyukhin, 2024). One of the
challenges is the comprehensive study of insect

biodiversity in Protected Areas, where insects
can be captured using a wide variety of traps,
including pitfall traps, suction traps, sweepnets,
window traps, pan traps, bait traps, light traps,
and Malaise traps (Yi et al., 2012; Chowdhury
et al., 2023; Egorov et al., 2024; Rosa et al.,
2024). These methods are widely used in bio-
diversity research and monitoring. However,
typically only 2-3 methods are applied either
simultaneously or sequentially. This often leads
to the considerable underestimation of the bio-
diversity within the study territory, including
within Protected Areas (Dedyukhin et al., 2024;
Egorov et al., 2024).

By March 2025, Russia had 179 federal-
level Protected Areas, along with a large num-
ber of region-level Protected Areas. The Mor-
dovia State Nature Reserve (MSNR) is one of
the oldest Protected Areas in Russia, established
in 1936. This paper is aimed to present main
results of the insect fauna inventory in MSNR
and discuss the challenges of conducting insect
biodiversity inventories in other Protected Ar-
eas across Russia. The research tasks included:
a) analysis of species diversity in the MSNR;
b) identification of reasons that increase the
research of species diversity; c¢) discussion of
problems of species diversity inventory in Pro-
tected Areas.

Material and Methods

Study area

The Mordovia State Nature Reserve was
established in 1936. It is located in the central
part of the Russian Plain (Fig. 1), in the south-
eastern part of the Oka-Klyazma (or Moksha)
Polesie, on the southern edge of the taiga zone
and at the border with forest-steppe ecosystems
(Ershkova & Esina, 2024). The Mordovia State
Nature Reserve covers an area of 321.162 km?.
The main administrative centre, where most of
the staff resides, and where management ac-
tivities are conducted, is the village of Pushta
(54.7151°N, 43.2248°E).

The MSNR is surrounded by a number of
local settlements where staff responsible for the
Protected Area’s protection (cordon) lives. The
entire area is divided into squares of approxi-
mately 1-km? quarters, with 3-meter-wide corri-
dors running between them to allow the move-
ment of staff and vehicles. This Protected Area is
one of the few areas, which have been under state
protection since 1936.
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Fig. 1. Location of the Mordovia State Nature Reserve in Eurasia (yellow star) and in the Republic of Mordovia (European Russia).

The major part of the MSNR is covered by
forests. The vegetation cover is predominantly
composed of coniferous forests, which make up
about two-thirds of the area, including Pinus syl-
vestris L. and Picea abies (L.) H.Karst. There are
also mixed coniferous-deciduous forests, consist-
ing of Pinus sylvestris, Picea abies, Tilia cordata
Mill., Betula pendula Roth, and Populus trem-
ula L., as well as deciduous forests dominated
by such species as Betula pendula and Populus
tremula. Photographs of the main habitats are
shown in Fig. 2.

Smaller areas in river floodplains and along
lake shores are dominated by oak (Quercus robur
L.) forests and black alder (A/nus glutinosa (L.)
Gaertn.) forests. A part of the MSNR is covered
by young plantations of small-leaved deciduous
species, such as Betula pendula, Populus trem-
ula, and Alnus glutinosa, mainly in areas affected
by the megafires of 2010 and 2021. According
to archival data and palynological analysis, fires
have been recorded in the MSNR in 1842, 1899,
1932, 1972, 2010, 2018, 2019, 2021, and 2022.
These fires varied greatly in terms of intensity,
development characteristics, area, duration, and
the damage they caused to the ecosystem (Sieber
et al., 2013; Kharitonova & Kharitonova, 2021;

Ruchin et al., 2019). The largest forest fires in the
study area were observed in 2010 and 2021.

The hydrographic network of the Mordovia
State Nature Reserve is as follows. The River
Moksha flows along the southwestern bound-
ary of the MSNR. It is the largest watercourse
in the Protected Area. Its first-order and second-
order tributaries, such as the River Satis, River
Pushta, River Arga, River Sarovka, River Glinka,
are smaller watercourses. Other water bodies
include floodplain oxbow lakes, ponds, transi-
tional mires, and lowland swamps. The soils in
the MSNR are predominantly sandy, with vary-
ing degrees of podzolisation. There are also gray
forest soils, gley soils, and alluvial soils. The
annual precipitation ranges from 406.6 mm to
681.3 mm, while the average annual air tempera-
ture is +4.7°C, with a mean value of +17.2°C in
January and a mean value of -9.0°C in January
(Ruchin & Khapugin, 2019).

Research methods

To analyse the species diversity of insects,
we used information from all publications up to
2011 (Redikortsev, 1938; Plavilshchikov, 1964;
Ruchin, 2011). The research was conducted from
2008 to 2025. Since then, all available data, in-



Nature Conservation Research. 3anoeeonas nayka 2026. 11(2): 1-13

https://dx.doi.org/10.24189/ncr.2026.008

cluding publications, chronicles of nature, man-
uscripts, and reports from scientific staff of the
MSNR, have been used for the study and compi-
lation of insect species lists. The methods used in
earlier studies are indicated in these sources, and
the number of specialists involved up until 2008
was also determined from published materials.
The areca, on which the studies were conducted,
was defined based on published material and ex-
isting collections from previous years. When ref-
erencing the term quarter in the author’s publica-

e
Fig. 2. The main habitats of the Mordovia State Nature Reserve (Russia). Designations: a — swamp with Alnus glutinosa (L.)
Gaertn. (Author: O. Artaev); b — oxbow lake (Author: A. Lushkin); ¢ — floodplain meadow (Author: O. Artaev); d — pine forest
(Author: A. Ruchin); e — area burned in 2021 (Author: A. Ruchin); f — deciduous forest (Author: A. Ruchin).
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tion, the area of the respective quarter was taken
into account (Table 1).

The primary trapping methods and their
variations employed by us are outlined below.
In early years (2008-2012), a standard and lim-
ited set of methods for insect studies was used.
Pitfall traps were arranged in a single line of
ten traps with the distance between the traps
ranging from 1.5 m to 2.0 m. Plastic cups were
used as pitfall traps with a 4% formalin solu-
tion as a fixer.
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Table 1. Main methods used in insect diversity research in the Mordovia State Nature Reserve (Russia) in 1936-2025, with
indication of the number of involved specialists, studied area, and number of traps

Research Method(s) used Number of Studied area Number of involved speciglists
year(s) traps™® (% of the total area) (taxonomists and faunanists)

1936-1964 pitfall traps, sweepnet, light traps Unknown 3 6
1974-1984 pitfall traps, sweepnet, light traps Unknown 3 6
2008-2010 pitfall traps, sweepnet, light traps 50 5 11
20112014 pitfall traps, sweepnet, water traps, light traps 65 15 12
2015-2017 pitfall traps, sweepnet, light traps, water traps, window traps 80 30 14
2018-2019 pitfall traps, sweepnet, light traps, window traps, beer traps 130 70 22
2020-2022 g:it;atlrl ;;:,p; rs]v:'f;)psr’lit/i;liaggl ttrrz;;ss, window traps, beer traps, 180 20 23
s s e s, v s b s g “ 0

Total 65

Note: * — indicates an average value per research year.

Beer traps consisted of 1.5-liter or 5-liter
plastic bottles with a window cut on one side.
These traps were placed on tree branches at
heights ranging from 1.5 m to 12.0 m above the
ground (Ruchin et al., 2020). The bait consisted
of fermenting beer with honey, jam, or sugar. For
window (freely hanging flight-intercept) traps,
we primarily used plastic traps with two crossed
plates. At the bottom, a funnel with a collection
container was located. This container was filled
with a 6% wine vinegar solution to preserve the
samples. The traps were suspended from tree
branches by a rope.

Malaise traps were used in both homemade
and commercially manufactured forms (Townes,
1972). The collection containers for insects were
filled with 70% ethanol. Water traps were made
from plastic bottles of various sizes.

For pan traps, we used plastic dishes of vari-
ous colours (mainly yellow), filled two-thirds
with water and a small amount of detergent.
These traps were set in lines of 7-10 traps placed
on the ground (among herbs or soil) at the dis-
tance of 2-3 m from each other.

Light traps were conducted using a white
screen and a 250 W or 400 W fluorescent lamp.
These light traps were mainly set in the village
of Pushta or at the cordons, where electricity
was available. Sweepnets were regularly used
when surveying terrestrial and aquatic insects,
using standard entomological and aquatic nets
for this purpose.

Results and Discussion
The first information about insect fauna was
obtained during the 1936 expedition, which

took place in the summer and was geographi-
cally limited (Redikortsev, 1938). As a result
of this expedition, a limited species list was
compiled, containing 355 species. In the subse-
quent years, a small-scale inventory study was
conducted and stored in the form of individual
reports. Later, the analysis of these reports by
Plavilshchikov (1964) allowed forming a list
of 1053 species, some of which were later not
confirmed (Table 2). The main collection meth-
ods in those days were sweepnetting and light
trapping within a limited area. Until 1986, pit-
fall traps were used along with more detailed
collections by various external researchers. By
combining the results of all studies from 1964
to 2010, Ruchin (2011) has summarised all
available information up to that time by stat-
ing 1714 species. Since 2008, a large team of
researchers in the field and specialists in indi-
vidual groups began permanent studies on in-
ventory of insect biodiversity in the MSNR.
By 2014, the list of insect fauna included 3171
species. From this time until 2025, the areas
studied for insect diversity were significantly
expanded, and many specialists in specific
groups were involved (Table 1). Since 2015,
window traps and water traps have been used,
and since 2018, beer traps (Ruchin & Egorov,
2021; Ruchin et al., 2021, 2022). From 2020
to 2025, pan traps and Malaise traps were also
used (Ruchin, 2015, 2017, 2020, 2022, 2025).
Since 2020, the area covered by the research
has become as extensive as possible (excluding
highly hard-to-reach areas), and the number of
specialists, identifying complex insect groups,
has considerably increased.
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Table 2. The number of insect species of various orders, as indicated in summary publications (in absolute terms, considering
taxonomic clarification and species distributions) in the Mordovia State Nature Reserve (Russia)

Orders 1938 1964 2011 2014 2017 2020 2021 2025
Zygentoma 0 0 0 1 1 1 1 1
Ephemeroptera 0 0 0 2 4 6 6 6
Odonata 7 10 10 21 22 31 31 31
Blattoptera 1 2 2 2 2 2 2 2
Mantoptera 0 0 0 0 1 1 1 1
Orthoptera 16 37 37 40 42 44 44 44
Dermaptera 1 1 1 1 1 1 1 1
Psocoptera 0 0 0 0 0 0 0 23
Thysanoptera 0 0 0 0 0 0 0 0
Phthiraptera 5 5 5 5 5 5 5 5
Heteroptera 51 123 258 287 376 423 423 458
Coleoptera 115 284 637 1592 1887 2056 2136 2172
Neuroptera 3 4 5 17 18 31 33 33
Raphidioptera 0 0 1 2 2 3 3 3
Megaloptera 0 0 0 0 0 0 0 0
Trichoptera 1 4 4 6 6 16 17 59
Mecoptera 1 2 2 2 2 2 2 5
Lepidoptera 38 161 324 630 415 1011 1391 1461
Hymenoptera 104 204 251 380 417 446 453 675
Siphonaptera 2 3 3 3 3 3 3 3
Diptera 10 172 174 180 201 348 657 1307
Total 355 1012 1714 3171 3405 4430 5209 6290

We conducted a Kruskal-Wallis test to as-
sess differences in the number of insect taxa in
the Mordovia State Nature Reserve between the
beginning of the research (1938) and the most
recent year of this study (2025). A significant
increase in the number of insect taxa was ob-
served, rising from 355 in 1938 to 6290 in 2025
(x> =4.465; p=0.033).

By 2025, the documented insect biodiversity
of the MSNR includes 6290 species. The high-
est diversity is observed in four orders, namely
Coleoptera (34.5% of the total species), Lepidop-
tera (23.2%), Diptera (20.8%), and Hymenoptera
(10.7%) (Ruchin, 2025). It is evident that these
groups are fundamental to the biodiversity of ter-
restrial ecosystems on all continents (Novotny &
Weiblen, 2005; Jich & Balke, 2008). We believe
that Diptera and Hymenoptera have not yet been
studied completely, and their species diversity has
not been completely uncovered. At the same time,
the species diversity of Coleoptera and Lepidop-
tera has been almost completely explored over
the study years (Egorov et al., 2020; Bolshakov et
al., 2021). However, new taxa for the Republic of
Mordovia are still expected in the future.

Three Diptera species (Lonchaea cervisiae
MacGowan & Ruchin, 2025, Lonchaea cryptica
MacGowan & Ruchin, 2022, Lydella villosoven-

6

tralis Zeegers, 2023) were described for the first
time for science from the MSNR, and more than
40 species were recorded for the first time in
Russia and Europe (Ruchin, 2015, 2017, 2020,
2022, 2025). Thus, during the recent research pe-
riod (2008-2025), 5278 species were discovered,
which is 5.2 times higher than the number of
species found between 1936 and 1986. The key
positive aspects of the research in this case were
an increase in the number of specialists involved
by taxonomic groups (since 2014) and the ex-
pansion of the studied areas in the MSNR (since
2020) (Fig. 3).
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Since the adoption of the Convention in
1992, biodiversity and the consequences of bio-
diversity loss have become a primary concern
for biologists. However, taxonomic bias, also
known as taxonomic chauvinism, is widespread
in biodiversity research. This bias stems from
the differences in our knowledge of various or-
ganisms and the extent to which they are sub-
jects of scientific studies across a wide range of
biological disciplines (Troudet et al., 2017). For
example, a review of publications from 1995
to 2015 showed that more «charismatic» ani-
mal groups are disproportionately represented
in biodiversity research (Troudet et al., 2017).
For instance, mammals, which contain about
0.4% of known animal species, were studied in
approximately 12% of the articles, while birds
(0.7% of the total number of animals) were re-
search objects in 13% of the papers. Insects (at
least 70% of animal species) were studied in less
than 25% of the articles. Taxonomic biases are
more pronounced in tropical regions, where ver-
tebrates were studied in more than 50% of the
articles, despite comprising less than 5% of the
known animal species (Titley et al., 2017). Even
in well-studied groups, like mammals, the liter-
ature often mentions more frequently the most
«charismatic» taxa with greater body mass (dos
Santos et al., 2020). At the same time, plants
seem to be more adequately represented in con-
servation research, which is more closely related
to their relative abundance in nature (Troudet et
al., 2017; Llorente-Culebras et al., 2023).

The biodiversity research is a challenging
task, as around 10 million species inhabit the
planet, and collecting and analysing biodiversity
data require a significant workforce (Costello et
al., 2013). The majority of taxonomists work in
large institutions or national museums in cities.
Taxonomy is a discipline that describes, classi-
fies, and names organisms. Faunistics provides
data on species occurrence and identifies species
distribution based on accurate identification. The
inseparable link between these two disciplines is
illustrated by the results of a survey of 1527 re-
searchers. Pall-Gergely et al. (2024) found that
72.5% of them engage in both taxonomy and
faunistics, 14.4% focus solely on faunistics, and
the remaining 13.1% conduct only taxonomic
research. Understanding the biodiversity impor-
tance is a crucial component of an educated so-
ciety that cares about the future of its natural en-
vironment. However, in many insect groups and

geographical regions, there is often a lack and/or
decline in biodiversity knowledge, which is in-
creasingly unable to satisfy the growing thirst for
knowledge among the general public (Lobl et al.,
2023). We have also encountered such challenges
in our research. We clearly showed that without
involving taxonomists (specialists in specific
groups), there is a problem in the identification
of insect samples. This is further supported by
publications and active users on social media
dedicated to the animal identification, which
indicate that the general public is interested in
animals they encounter and wants to learn more
about them (Engel et al., 2021; Lobl et al., 2023;
Pall-Gergely et al., 2024).

It is important to consider that the biodiver-
sity is most abundant in remote areas and Pro-
tected Areas, which raises the question, how to
collect material and identify the obtained sam-
ples. However, it should be emphasised that even
in the temperate zone of Europe, not all ecosys-
tems have been fully studied, and new discoveries
and species descriptions continue to emerge, as it
was demonstrated in case of the MSNR and spe-
cific regions (Ruchin & Antropov, 2019; Dvotak
et al., 2020; Zemoglyadchuk et al., 2020; Esin
et al., 2023). We believe that the primary role of
researchers in Protected Areas is faunistics and
the collection of samples for taxonomists. This
task is essential for the inventory of fauna and
subsequent monitoring. Chowdhury et al. (2023)
conducted an analysis of insect research in Pro-
tected Areas worldwide, by identifying 1590
studies across 127 countries. A clear geographic
bias was observed, where 18 countries had more
than 20 studies, while 38 countries had only one
study, and no studies were in 70 countries.

Most studies focused on species distribution,
with species presence in Protected Areas being
the most documented or assessed. Chowdhury et
al. (2023) argue that insect studies in Protected
Areas are primarily focused on gathering infor-
mation about species distribution, and there is
relatively little known about the threats to insects
that may arise within these areas. In Protected
Areas, biodiversity studies typically focus on in-
ventorying and monitoring species. This raises
the important question: is inventorying or moni-
toring primary?

A well-structured answer to this question
was provided by several authors in a recent pub-
lication of Cardoso et al. (2024). Faunists and
field specialists in Protected Areas sometimes
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treat these tasks as equivalent or interchange-
able. However, the differences are clear. An in-
ventory is necessary when the goal is to deter-
mine which species are present in a given area,
study community structure and its influencing
factors, or identify priority areas for future spe-
cies conservation. Therefore, the primary goal is
to assess alpha-diversity, which involves study-
ing all relevant taxonomic groups, identifying
threatened species, and defining communities
(Cardoso et al., 2024). In such cases, the main
objective is to ensure the completeness of sam-
pling, which requires studying habitats and ar-
eas, involving specialists, and utilising a wide
range of research methods.

Monitoring is necessary when the research
goal is long-term observation of specific species
(rare (threatened), abundant, invasive, or moni-
toring species) or the continuous study of small
communities. Monitoring may also include other
parameters such as environmental factors, phe-
nology. Hence, when establishing new (and also
existing) Protected Areas in Russia, it is crucial to
conduct an inventory and, based on this, develop
a monitoring system for taxa and communities.

In addition to the aforementioned «taxo-
nomic crisis», there is a «faunistic crisis» in
research areas located in remote regions. This
issue has received little attention in Russia, de-
spite having been an emerging concern for a long
time (Orlova-Bienkowskaja, 2012). We believe
this is caused not only by the lack of faunists,
but also because of the individual approach that
existing faunists take when studying biodiver-
sity. An individual faunist focuses often on a spe-
cific group, collecting and studying it over many
years. This could be a single insect order or fam-
ily. Consequently, this approach to a limited set
of research subjects restricts the methods used
to collect these objects. Thus, even in long-term
studies, only one taxonomic group is examined,
and even the associated (accidentally collected)
species remain underexplored. This leads to the
problem of insufficiently studied territories. In
our opinion, this is exactly an issue currently
emerging in many Protected Areas in both Russia
and other countries. In areas with faunists, using
permanently the same methods of studying biodi-
versity, a unique situation of understudied areas
arises. This is further exacerbated by the problem
of inaccessibility of many parts of Protected Ar-
eas for study, coupled with the acute shortage of
taxonomists in a country.

However, the research practice demonstrates
that more methods and tools are applied in stud-
ies, and the better the biodiversity of areas be-
comes known. For example, from 1988, over a
period of ten years of taxonomic study in the
Iberian Peninsula, 20 monographs were pre-
pared, which included the inventory of around
11% of animal species. Additionally, 418 new
species and 519 species previously unknown to
the Iberian-Balearic region were described (Ra-
mos et al., 2001).

In the fauna of Sweden, one of the best
studied countries, a significant number of hid-
den insect species were discovered, 301 of
which were new to the science (Ronquist et
al., 2020). National and international monitor-
ing networks, such as the Global Malaise Trap
program, BioScan, LifePlan, and Malaise Trap,
have started to co-ordinate large-scale insect
trapping initiatives using standardised traps
and procedures (Geiger et al., 2016; Karlsson
et al., 2020; Lehmann et al., 2021; Buchner et
al., 2025). Through terrestrial and aquatic mon-
itoring methods, such as Malaise traps, canopy
traps or light traps, as well as samples collected
with sweepnets in freshwater ecosystems, thou-
sands of specimens can be collected, many of
which are very small and difficult to identify
even by experts (Buchner et al., 2025).

In recent years, a significant work has been
carried out in the field of citizen science. The
number and diversity of citizen science projects,
and their importance, have increased in the XXI
century due to the technological advancements,
including the widespread use of the internet and
digital platforms. They provide many opportuni-
ties to improve insect monitoring through citizen
science. They can facilitate and simplify data,
which are already being done, and they can ex-
pand the potential of citizen science to partici-
pate in new monitoring efforts (Lenzi et al., 2025;
McCullough & Ward, 2025; Ribeiro et al., 2025).

However, the value of qualified taxonomists
in identification remains irreplaceable, and the is-
sue of the «taxonomic crisis» remains unresolved
(Lindermann et al., 2024; Rosa & Freitas, 2024;
Sheard et al., 2024). Another promising direction
could be the development of remote insect de-
tection, providing additional information on the
ecological dynamics of insect populations (e.g.
larval tunnels in leaves or under bark). However,
some indirect detection methods allow identify-
ing consequences of insect presence on the envi-



Nature Conservation Research. 3anoeeonas nayka 2026. 11(2): 1-13

https://dx.doi.org/10.24189/ncr.2026.008

ronment, with particular attention to signs such as
habitat disruption (Sdnchez Herrera et al., 2024).

Conclusions

Thus, the results of long-term insect studies
in the MSNR demonstrate that the biodiversity of
this group reaches significant levels within Pro-
tected Areas. However, several conditions must
be met for its study: 1) expand the studied areas
or cover habitats as comprehensively as possible
including studying the orders of small insects
and the so-called «hidden diversity»; 2) employ
all methods of study and data collecting, from
traditional methods to the use of acoustic meth-
ods and molecular-genetic research; 3) increase
co-operation with taxonomists (i.e. specialists
in narrow taxonomic groups); 4) involve citizen
science and volunteers in faunistic research using
simple trapping methods. Co-operation and es-
tablishing connections can make a considerable
contribution to the technological progress in the
fields of faunistics, taxonomy, and monitoring.
We emphasise the need for a broader taxonomic
scope when compiling biodiversity inventories,
which is especially relevant in light of numerous
reports on the global decline of insect popula-
tions. The implementation of the conditions pro-
posed here depends on the interest of the parties
involved (management, staff, specialists, volun-
teers, and policymakers).
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HNUTOI'M U TPOBJIEMbBI UHBEHTAPU3AIIUUN BUOPA3ZHOOBPA3UA
HACEKOMBIX HA OCOBO OXPAHAEMBIX ITPUPOJHBIX TEPPUTOPUAX
HA HPUMEPE MOPJOBCKOI'O 3AIIOBEJHUKA (POCCHUA)

A. b. Py4yun

Obveounennas oupexyust Mopooeckoeo 20cy0apcmeeHo2o npupooH020 3an068eOHUKA
umenu I1.I° Cmuoosuua u Hayuonanvrnoco napka « CmonbHuity, Poccus
e-mail: ruchin.alexander@gmail.com

[IpencraBneHsl UTOTH WCCIENOBaHUN dHTOMOGMayHB MoOpHoOBCKOTO 3amoBemHuka (meHTp EBpormetickoit Poc-
cun) 3a 90-netanit nepuoz. C 1936 mo 2010 rr. cranmo nzBectHO 1714 BUIOB HACEKOMBIX Ha 3TOW TEPPUTOPHH.
3a mocnenyromuii mepro 1o 2025 1. ObUTH 3apeTucTpupoBaHbl emie 4576 BUIOB HACEKOMBIX, U 00IIas YHTO-
ModayHa B JaHHBI MOMEHT HacUuThIBaeT 6270 BHIOB. 3HAUNTENHHOE YBEIWYCHNE YUCIIA BHIOB MPOHM3OIILIIO
13-3a aKTUBU3AIMU 3HTOMOJIOTHYECKUX HMCCIIENOBaHMNA. B 4acTHOCTH, OB yBENMYEH CIIEKTP MPUMEHSEMBIX
METO/IOB, 3HAYNTEIBHO YBEIHUIINCE TUIOIAIN HCCIIEIOBAHNUHN, a TAKXKE BO3POCIIO KOJIMYECTBO MPUBIEKAEMBIX
TaKCOHOMHCTOB JUIs HaeHTH(HKamn BuioB. C TeppuToprr MOpPIOBCKOTO 3alOBETHHUKA 3a TTOCICTHUE TOMBI
OBLTO OIMMCAHO TPH HOBBIX M Haykw BUnA (Lonchaea cervisiae, Lonchaea cryptica, Lydella villosoventralis),
a Taroke Haiineno 6omee 40 HOBBIX It Poccnn m EBporer BuoB. O6cyxkmatoTcs mpooiieMbl H3yUdeHHsT Oropas-
HOOOpa3nst Ha 0000 OXPaHAEMbIX MPUPOTHBIX TEPPUTOPUAX, B TOM UUCIIE KKPH3UC TAKCOHOMHI M «KPH3HC
(bayarcTUKIY. [T KaueCTBEHHOTO M3y4YeHHsS OMOpa3HO0Opa3us HeoOXOANMMO COONIOCTH HECKOIBKO YCIIOBHIA:
1) pacmupuTh U3ydaeMyI0 TEPPUTOPHIO MIIM MAaKCHMAIIbHO BO3MOXKHO OXBaTHTh OHMOTOITBI; 2) MMPHMEHATH BCE
CTIOCOOBI M3YUEHHS U OTIIOBA, OT OOBIYHBIX M TPAIUIIMOHHBIX CIOCOOOB /10 MPUMEHEHHS aKyCTHUECKIX METOA0B
1 MOJIEKYJISIPHO-TEHETHUECKIX MCCIEAOBAHMUM; 3) YBEIMUUTh COTPYIHHYECTBO ¢ TAKCOHOMUCTAMH (CIEIIHAIH-
CTaMH B y3KHX TAKCOHOMHYECKHX IPYIIax); 4) MPUBJIEYb TPAXKTAHCKYIO HAYKy W BOJIOHTEPOB ISl TPOBEICHUS
(hayHUCTHYECKUX MCCIIEOBAHHUHN C UCTIONB30BAaHNEM MPOCTHIX CIIOCOOOB JIOBA.

Ki1roueBble cjioBa: TpakaaHCKasl HayKa, OXpaHa MPHUPOIBI, TAKCOHOMHUS, yTpara O0nopa3Hoodpasus, (hayHu-
CTHKa, KOJIOTHSI
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