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The distribution patterns of Orthoptera are described for the boreal zone. The boreal fauna of Eurasia includes more than 81
species. Many of them are widely distributed. The monotypic genus Paracyphoderris Storozhenko and at least 13 species are
endemics or subendemics. About 50 species are known from boreal North America. Four endemic species are distributed very
locally. Relationships between the faunas of the Eurasian and North American parts of the boreal zone are relatively weak. The
boreal assemblages are usually characterized by the low levels of species diversity and abundance. Grasshoppers and their relatives
occupy almost exclusively open habitats, such as different types of meadows, mountain steppes and tundras, clearings, openings,
bogs, and stony flood plains. The local endemics and subendemics are found only in some habitats of the eastern part of Eurasia
and the north-western part of North America. Retrospective and prospective of the boreal fauna of Orthoptera are also discussed.

1. Introduction

The boreal zone is the huge area in the Northern Hemi-
sphere where the coniferous forests form the main type
of vegetation [1], average temperatures are relatively low
(mean temperatures of the warmest month vary from
6.5◦C to 19◦C, the same for the coldest month, from
−6◦C to −49◦C), and annual precipitation varies from
relatively high near Atlantic and Pacific oceans (more than
1600 mm per year) to very low in the inner parts of the
continents (less than 200 mm) [2]. From the ecogeographic
point of view, in Eurasia, this life zone almost corresponds
with the so-called taiga area [1, 2]. In North America,
it occupies the significant part of the so-called Spruce-
Caribou Biome [3] and almost corresponds to the united
boreal life zone sensu Merriam [4]. From the zoogeographic
point of view, in Eurasia, the boreal zone almost coincides
with the Eurosiberian Region (or Subregion) (without the
Subarctic and Arctic areas) erected mainly on the basis of
the species distribution analysis [5–8]. In North America, it
more or less coincides with the so-called Canadian Region
[5].

The climatic conditions and dominated coniferous forest
habitats are not comfortable for most grasshoppers and their
relatives. The general level of their diversity is relatively low
[7, 9–12]. Ecological peculiarities and adaptations of most
species associated with the boreal zone are almost unknown
[9, 11]. There are no species inhabiting coniferous trees and
shrubs. Almost all forms prefer openings with herbaceous
vegetation and meadows. Several species (mainly from the
tribe Melanoplini and some widely distributed katydids)
usually settle shrubs along forest edges [9, 13, 14]. A few
forms prefer herbaceous microhabitats under a coniferous
forest canopy. Among them are Podismopsis silvestris Storozh.
[15] and, in some parts of its range, Prumna primnoa
(F.d.W.) (our unpublished data). Many species are univoltine
with overwintering eggs, but in North America several forms
are semivoltine: they pass the first cold season as eggs and
the second as hoppers [16]. Their development is limited by
a relatively short warm season. This results in more or less
simultaneous development of almost all species [13]. Besides
that, many local grasshoppers prefer to lay egg pods on leaves,
in leaf axils, grass stems, rotten woods, leaf litter, and in the
upper soil layer [11, 13, 14, 17].
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Uvarov [13] emphasized that the boreal area can be
regarded as devoid of grasshoppers. However, there are
different types of meadows, openings, and bogs that can
be settled by some species. Beside that, mountains are well
developed in different parts of the boreal zone, especially
in the eastern part of Eurasia and in the western part
of North America. A complicated relief of the mountain
systems provides a level of landscape diversity comfortable
for many grasshoppers and their kin. There are many dry
and warm habitats with steppe-like vegetation, especially
along southern slopes of ridges, and alpine and subalpine
meadows, often with shrubs, above the timberline. As a
result, the boreal zone is populated by both endemic taxa
and extremely abundant species which can form outbreaks
during droughts. The main aim of this paper is to establish
general patterns of Orthoptera distribution in the boreal
zone.

2. Methods and Materials

Both qualitative and quantitative data were used. The
analysis of geographic distribution was based on published
and unpublished species range maps. Species data points for
Eurasian Orthoptera were plotted onto base maps, usually on
a scale of 1 : 25,000,000. My own collections, the collections
of different museums, and published data were used [6,
7]. Besides, several maps published by Albrecht [18] for
Fennoscandia were adopted. I also analyzed the published
species range maps of North American Orthoptera [10, 11,
16, 19, 20].

The analysis of ecological distribution was based on
quantitative samples collected in natural and seminatural
habitats. Samples captured during a fixed period of time were
made in every habitat investigated [6, 21]. Using this method,
insects were caught with a standard net over a period of
10–30 minutes. Results for every habitat were recalculated
for an hour. This method allowed us to obtain repeatable
and comparable results for different regions and years. These
samples were collected in some parts of the Eurasian boreal
zone by the expeditions of the Department of General
Biology and Ecology (Novosibirsk State University) and the
Laboratory of Insect Ecology (Institute of Systematics and
Ecology of Animals) from 1972 to 2003. Several published
papers [14, 15, 22–28] describing orthopteran assemblages
in different parts of the boreal zone were also used.

3. Geographic Distribution

The general distribution of grasshoppers and their kin in
the Holarctic Region reflects the southern thermophilic
character of these insects and their common association with
open habitats, such as different grasslands, openings, bogs,
and so forth [7, 11–13]. Grasshoppers are not typical of
the tundra life zone [16, 29, 30] although a few species
occur in the southern tundra and forest tundra. The only
species penetrating in the northern tundra of North America
is Aeropedellus arcticus Heb. [19]. The most common
grasshopper of the tundra as a whole is Melanoplus frigidus

(Boh.). The fauna of the boreal life zone includes about 130
species of Orthoptera. Many of them are distributed only in
its southern part. Hundreds of species are found southwards,
in the nemoral (broad-leaf) forest, steppe, and prairie life
zones [7].

Bey-Bienko [9] analyzed the general distribution patterns
of Orthoptera in the boreal zone of the former USSR. He
noted occurrence of 31 species in its western part and
44 in the eastern one (51 species in total). Prevalence of
species preferring grass layers of local ecosystems was also
emphasized. Bey-Bienko described some differences between
orthopteran distribution patterns in the western (where dark
coniferous forests dominate) and eastern (mainly with light
coniferous forests) taiga. In the western part, grasshoppers
usually settle openings and bogs. In the eastern part, local
species settle both the same set of habitats as in the western
taiga and more or less dry plots (steppes, dry meadows), but
often on the higher level of abundance. They also can survive
winters with very low temperatures.

The fauna of the boreal part of Eurasia includes more
than 81 species of Orthoptera, about 3/4 of them are the
members of the family Acrididae. Many species are widely
distributed in the boreal zone of Eurasia, usually from
Atlantic Ocean to the Pacific one (Figures 1 and 2). Among
them are Podisma pedestris (L.), Melanoplus frigidus, Aeropus
sibiricus (L.), Aeropedellus variegatus (F.d.W.), Stethophyma
grossum (L.), Bryodema tuberculatum (F.), Chrysochraon
dispar (Germ.), Omocestus haemorrhoidalis (Charp.), O.
viridulus (L.), Chorthippus montanus (Charp.), Ch. albo-
marginatus (Deg.), Metrioptera brachyptera (L.), Decticus
verrucivorus (L.), Tetrix subulata (L.), and T. fuliginosa
(Zett.). Besides, there are many species which populate either
the western (European) part of the zone (Chorthippus pullus
(Phil.), Oedipoda caerulescens (L.), Sphingonotus caerulans
(L.), Tetrix undulata (Sow.), and Pholidoptera griseoaptera
(Deg.)), or the southern Siberian Mts. (Montana tomini
(Pyln.), Stenobothrus eurasius Zub., and Bryodema holdereri
Kr.), or its eastern part (Zubovskya koeppeni (Zub.), Chor-
thippus fallax (Zub.), Sphagniana ussuriana (Uv.), and Tetrix
japonica (I. Bol.)) (Figures 1–3). They often occur in the
northern parts of the taiga and, in some cases, penetrate in
the tundra, especially either in the European or Beringian
ones. The sparse local populations of the Migratory locust
(Locusta migratoria L.) are also found in the European taiga
area [18]. Almost all widely distributed species are associated
with either the subboreal areas (especially with the forest-
steppes, steppes and semideserts in the inner territories of
Eurasia) or the deciduous forest life zone of Europe or
the Far East. In the boreal zone, they often settle very dry
habitats, for example, openings in pine forests on sandy
soils. Some widely distributed grasshoppers (e.g., Aeropus
sibiricus, Melanoplus frigidus, and Podisma pedestris) have
isolated populations in the mountains of south temperate
Eurasia (from Pyrenees to Central Asia) (Figure 2) [31, 32].

The genus Paracyphoderris Storozhenko (with one
species—P. erebeus Storozhenko) (Figure 1) and at least 13
species are endemics or subendemics of the boreal zone
of Eurasia. All of them are distributed only in its eastern
part. Some endemic species have relatively broad ranges
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Figure 1: Distribution of Arphia conspersa (1), Sphagniana sphagnorum (2), Aeropodellus arcticus (3), Xanthippus brooksi (4), Tetrix
fuliginosa (5), Chorthippus fallax (6), Ch. shantariensis (7), and Paracyphoderris erebeus (8) relative to the boreal zone (cross-
hatching) (see text and references for details). The boundaries of the boreal zone based on [1, 2, 5] with some minor changes
and simplification. The basic map is “Northern Hemisphere of Earth (Lambert Azimuthal projection)” by Sean Baker from
http://commons.wikimedia.org/wiki/file:Northern Hemi- sphere LamAz.png, under the CC-by-2.0 license.

(usually from the Enisej River basin to Pacific ocean):
Prumna polaris Mir., Zubovskya koeppeni, Podismopsis jacuta
Mir., and P. gelida Mir. (Figures 2 and 3). Their local
populations can be usually found in the mountains of South
Siberia and Mongolia and in the southern tundra of north-
eastern Siberia. The others are distributed locally (Prumna
specialis (Mistsh.), P. arctica (Zhang et Jin), P. montana
(Storozhenko), Chrysochraon amurensis Mistsh., Podismop-
sis silvestris, P. insularis Mistsh., Chorthippus shantariensis
Mistsh., and Paracyphoderris erebeus) (Figures 1–3). Among
them are both insular (Podismopsis silvestris—Sakhalin, P.
insularis and Chorthippus shantariensis—Shantar Islands)
and montane endemics (Prumna specialis, P. montana—
Sihote-Alin, and P. arctica—Greater Khingan). It is interest-
ing that the majority of endemics are from two acridid tribes:
Melanoplini (Figure 2) and Chrysochraontini (Figure 3).
Besides, in the southern part of the Russian Far East, there
are two montane endemics, namely, Hypsopedes kurentzovi
B.-Bienko and Prumna kurentzovi (Mistsh.), which have
populations outside the boundaries of the boreal zone, but
above the timberline. All endemics have relatively short or
no wings. Hence, their possibility to migrate is very limited.

Thus, in the boreal zone of Eurasia, the main area of
diversity and endemism of Orthoptera is in the eastern

(Pacific) part. Its endemics are mainly close relatives of forms
associated with the Manchurian Subregion [7].

The general patterns of Orthoptera distribution in North
America were described by Vickery [10] and Kevan [33].
Both authors noted that there are several widely distributed
species, mainly from Acrididae and Tetrigidae. Vickery [10]
emphasized that only a few species are found in the tundra
of this continent. More than 50 species are known from the
boreal zone of North America [10, 11, 19, 20, 34]. About
57% are members of the family Acrididae. There are at
least 5 species of crickets (both Gryllinae and Nemobiinae).
Another specific feature is presence of several species of the
genus Melanoplus Stål.

Many species are widely distributed in the boreal
zone of North America, usually from Pacific Ocean to
the Atlantic one. Among them are Stethophyma gracile
(Scudd.), S. lineatum (Scudd.), Chloealtis conspersa (Har-
ris), Ch. abdominalis (Thomas), Chorthippus curtipennis
(Harris), Pardalophora apiculata (Harris), Camnula pellucida
(Scudd.), Trimerotropis verruculata (Kirby), Melanoplus bore-
alis (Fieb.), M. fasciatus (F. Walk.), M. sangunipes (Fabr.),
and Tetrix subulata (L.) (Figures 2 and 3). They often
occur in the northern parts of the taiga and, in some
cases, penetrate in the tundra. Aeropedellus articus is almost
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Figure 2: Distribution of the Melanoplini grasshoppers: Melanoplus borealis (1), M. firgidus (2), M. gaspesiensis (3), M. madeleineae (4), M.
gordonae (5), Prumna polaris (6), P. specialis and P. montana (7), P. arctica (8), and P. kurentzovi (9) relative to the boreal zone.

unique grasshoppers penetrating in the northern tundra of
north-western North America (Figure 1). Almost all widely
distributed species are associated either with the subboreal
areas, especially with the prairies and forest-prairies in the
inner territories of North America, or with the mixed and
deciduous forest areas of the Atlantic coast (Figures 2 and 3).
Besides, there are several species which occupy the western
part of the zone (Arphia conspersa Scudd. and Encoptolophus
costalis Scudd.) (Figure 1).

Two North American species may be characterized as
subendemics of the boreal zone with relatively broad ranges.
Aeropedellus arcticus is distributed in the north-western
part of the continent (Figure 1). This grasshopper prefers
different tundra habitats [16]. The second species is the
katydid Sphagniana sphagnorum (F. Walk.) which occurs in
the central part of the boreal life zone. The main part of
the range of Xanthippus brooksi Vickery (Figure 1) is in the
western part of the boreal zone, but the local population is
found near the delta of the Mackenzie River, outside this zone
[10, 16]. Four endemic species are distributed very locally.
Melanoplus gordonae Vickery is found in the vicinities of
Fairbanks (Alaska) (Figure 2). Bruneria yukonensis Vickery
is distributed in the southern part of Yukon [16, 28].
Melanoplus gaspesiensis Vickery and M. madeleineae Vickery
and Kevan are limited by the small territories on the
Atlantic coast (Figure 2). The latter occupies the Magdalen
Islands. Both species are close to M. borealis [35]. Unlike
the endemics of boreal Eurasia, the North American have

either short or well developed wings (Xanthippus brooksi and
Melanoplus gordonae).

Thus, in the boreal zone of North America, the two very
weak regions of Orthoptera endemism are in the western
and eastern parts. Their relatives are quite different from
the zoogeographic and taxonomic points of view and occur
in boreal and subboreal Eurasia (Sphagniana sphagnorum
and Aeropedellus arcticus), in the Great Plains and the Rocky
Mountains (Xanthippus brooksi and Bruneria yukonensis),
and in the temperate areas of North America (Melanoplus
gordonae). Compared to the fauna of the boreal Eurasia,
the local fauna of Orthoptera looks like impoverished. The
main reasons of this distinction can be significant difference
both in the areas occupied by the boreal zone in North
America and Eurasia (correspondingly about 5.4 × 106 and
8.4 × 106 km2, based on soil distribution patterns [36])
and in the Pleistocene history of the regions. For instance,
during the last glacial maximum, the northern half of North
America was covered by the ice sheet (except some areas in
Beringia) [37]. On the contrary, in Eurasia, the Asian part
was almost free from plain ice sheets, but relatively small
ice sheets developed in mountains and in the north-western
part. These reasons do not exclude one another.

Relationships between the orthopteran faunas of the
Eurasian and North American parts of the boreal zone
are relatively weak, but they are more significant than
for the whole Palaearctic and the whole Nearctic Regions.
There are only two common species: Tetrix subulata and
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Melanoplus frigidus (except invasive forms, such as Roeseliana
roeselii (Hagen.)). Moreover, Melanoplus frigidus occurs
only in the north-western part of North America. Several
North American species have close relatives in Eurasia:
Chorthippus curtipennis is the member of the Chorthippus
parallelus group, and Aeropedellus arcticus is similar to
Ae. variegatus. Besides, there are some common genera.
However, these genera can be divided into two groups: the
first includes genera distributed mainly in the Holarctic
area (Stethophyma Fisch., Sphagniana Zeun., and Melanoplus
Stål), and the second one includes genera (Conocephalus,
Gryllus, Tetrix) widely distributed in both the temperate and
tropical regions. Relationships between genera (e.g., Brune-
ria—Stenobothrus, Chloealtis Harris—Chrysochraon Fisch.,
Ageneotettix McNeil—Dociostaurus Fieb.) are not so evident
and should be discussed after taxonomic revisions of these
groups.

4. Ecological Distribution

The general pattern of ecological distribution of boreal
Orthoptera is relatively simple: they prefer different types
of meadows, steppes, edges, openings, river valleys, and
bogs. However, the quantitative data concerning ecological
distribution and assemblages of these insects in the boreal
zone are extremely limited. There are several publications
for different parts of Eurasia and only one paper for North
America.

Bey-Bienko [22] was the first orthopterist who described
assemblages of Orthoptera in the boreal zone, in the eastern
part of West Siberian Plain. He noted the low levels of
diversity (4–9 species) in all habitats and relatively high levels
of abundance of Chorthippus albomarginatus, Glyptobothrus
biguttulus (L.), and Aeropus sibiricus at the dry openings
of the local pine forests on sandy soils. The main species
over the flood plain meadows were Tetrix subulata, Stetho-
phyma grossum, and Chorthippus montanus. Bey-Bienko
also emphasized evident localization of all orthopteran
populations.

Chernyakhovskiy [14, 25] described main parameters
for the assemblages of Orthoptera in the middle taiga of
European Russia (Pechoro-Ilychskiy State Reserve). The level
of species diversity is also low (2–11 species). The maximal
numbers of species are found in meadows and clearings.
The minimal diversity is in the lower flood plains and
bogs. Omocestus viridulus and Chorthippus apricarius (L.)
dominate in meadow habitats, whereas Stethophyma grossum
is the most abundant form in bogs.

In the southern taiga of West Siberian Plain, the
orthopteran assemblages investigated include from 3 to
11 species. The general abundance is relatively low. The
maximal numbers of registered species and specimens (up
to 676 per hour) are found on the meadow terraces.
Metrioptera brachyptera (L.), Chorthippus apricarius (L.),
and Glyptobothrus biguttulus are the common dominants
on the plain and terraces. Stethophyma grossum is abundant
in the assemblage of the wet flood plain meadows. The
similar pattern is described by Chernyakhovskiy [24] for the
vicinities of Tomsk.

In the middle taiga of Central Siberia, the level of species
diversity is similar [23]. The local assemblages usually
include several species of grasshoppers. Chorthippus apri-
carius is common in the plain meadow habitats. Tetrix
tenuicornis (Sahlb.) dominates in the bog ecosystems. The
maximal number of species (10) is registered on the stony
flood-plains. Glyptobothrus brunneus (Thnb.) [? – M.S.],
Chrysochraon dispar, Aeropus sibiricus, and Podisma pedestris
are abundant here.

The specific, near-polar steppes of north-eastern Yakutia
are mainly inhabited by the widely distributed steppe
grasshopper [27]. The similar situation is in the dry parts
of central Yakutia, in which Chorthippus albomarginatus,
Aeropus sibiricus, Glyptobothrus maritimus, and Omoces-
tus haemorrhoidalis are the most common species over
all meadow and steppe-like habitats. The local openings
are characterized by dominance of Podisma pedestris and
Melanoplus frigidus. This part of the boreal zone is very
specific due to short, but hot and often dry summer season.
After several years with droughts, the general abundance of
grasshoppers may increase significantly. As s result, they can
damage almost all vegetation [38].

In the middle taiga of south Yakutia, the orthopteran
assemblages are relatively diverse and include many species
(from 11 to 27) [26]. This pattern may be determined by
the rather complicated mosaic of mountain slopes, river
valleys, and plateaus. Beside that, this area is near the
northern boundary of the Manchurian Subregion of the
Palaearctic. As a result, some species associated with the
broad-leaf forest life zone penetrate northwards. Podismopsis
gelida and Aeropedellus variegatus are the common species
in the mountain tundra. Dry slopes are mainly inhabited
by Melanoplus frigidus and Gomphocerus rufus (L.). Tetrix
fuliginosa, Melanoplus frigidus, Chrysochraon dispar, and
Podismopsis poppiusi dominate in the different assemblages
in the bog and meadow habitats.

In the boreal part of Sakhalin, Storozhenko [15] found
orthopteran assemblages similar to the continental ones. The
species number varies from 1 to 9. The local populations are
sparse. The endemic Podismopsis silvestris is the only species
inhabiting plots of the spruce forests with green mosses.
This grasshopper is found only here. Another endemic
distributed in the Pacific part of the boreal zone, namely
Aeropus kudia (Caud.), settles all more or less open habitats.
Prumna primnoa and Zubovskya koeppeni are dominants on
openings. Chorthippus intermedius (B.-Bien.) are the most
abundant form in different meadow habitats. Glyptobothrus
maritimus (Mistsh.) dominates on the lower flood plains.

Berman et al. [28] described ecological distribution
and assemblages of grasshoppers in the habitats of the
southern part of Yukon. The levels of species diversity
and abundance are very low. The first varies from 2 to 8
and the later from 18 to 61 specimens per hour. Bruneria
yukonensis and Melanoplus kennicottii Scudd. dominate
in different variants of the sagebrush steppes. M. kenni-
cotti, M. borealis, M. fasciatus (F. Walk.), and Cloealtis
abdominalis are the most abundant grasshoppers in the
different mountain tundra. The local endemics, namely
Bruneria yukonensis and Xanthippus brooksi, are found in
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Figure 3: Distribution of the Chrysochraontini grasshoppers: Chloealtis conspersa (1), Podismopsis gelida (2), P. silvestris (3), P. insularis (4),
and Chrysochraon amurensis (5) relative to the boreal zone.

the steppe habitats. The abundance of the first one is
relatively high.

Thus, compared to the orthopteran assemblages of the
southward territories [39, 40], the assemblages described
from the boreal zone are usually characterized by the low
levels of species diversity and abundance. In this area,
grasshoppers and their relatives occupy almost exclusively
open habitats, such as different types of meadows, mountain
steppes and tundras, clearings, openings, bogs, and stony
flood plains. In the main part of the zone, orthopteran
assemblages are composed from widely distributed species
usually inhabiting the broad variety of life zones and ecosys-
tems. The boreal endemics and subendemics are found only
in some habitats of the eastern part of Eurasia and the north-
western part of North America. However, they are often
abundant and may dominate in local assemblages. In Eurasia,
the local endemics occupy different open habitats, from
the mountain tundras to openings. The only Podismopsis
silvestris is found in the spruce forest [15]. In North America,
the local endemics investigated are associated with the
mountains steppes [28].

5. The Boreal Orthoptera:
Retrospective and Prospective

As one knows, reconstruction of the past of many taxa
faces numerous problems. The most important of them is
the shortage of their fossils. This results in development of
different hypotheses explaining biogeographic and ecological
history of such groups. In the absence of adequate fossil

data, an applicable approach may be based on a complex
analysis of the limiting factors, adaptations to particular
living conditions, and the optimum conditions, which may
be evaluated based on the species range shape and the
population distribution within the range [6, 41, 42]. A
phylogeographic approach also allows us to reconstruct some
important events and processes of the past [43–47]. However,
these studies should develop on the basis of integration of
historical geographic and genetic data [47].

The history of the boreal Orthoptera was discussed in a
number of papers. Uvarov [48] noted that the orthopteran
fauna of the northern Palaearctic area, especially in Europe,
was seriously suffered during last glaciations. He also
emphasized the role of “an enormous invasion of strange
fauna swept over Europe from the East” (p. 1519). This
group is associated with the eastern territory of temperate
Asia. Uvarov suggested to call the group “the Angara fauna”
and included in it the group Chorthippi (i.e., Chorthippus
Fieb. and its relatives), the genera Podisma Berth., Melanoplus
Stål, Stethophyma Fisch., Bryodema Fieb., Aeropus Gistl,
Podismopsis Zub., and so forth. He also mentioned some
relationships between the Angara fauna and the faunas of
the southern parts of East Asia. Later Bey-Bienko [9] devel-
oped some Uvarov’s idea concerning the Angara fauna of
Orthoptera. He suggested to separate the so-called Siberian
forest meadow group of Orthoptera associated with eastern
part of Siberia. It includes at least Podismopsis poppiusi,
Chorthippus fallax, and Ch. intermedius (B.-Bien.).

Lindroth [49] discussed different aspects of zoogeo-
graphic connections between Europe and North America
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and emphasized their relative weakness. He noted that more
or less evident relationships may be for arctic and subarctic
forms and some taxa at “a lower evolutionary stage.”
Lindroth also showed the extremely significant role of species
invasions due to human activity from Eurasia to North
America and vice versa. Lindroth [49] also discussed different
hypotheses of earlier transatlantic land-connections. He
noted that the continental drift took place too early to trace
their biological consequences for the North Atlantic area.

Vickery [35] described some possible stages and ways
of origination of the North American fauna of Orthoptera.
He noted that the distribution of many Orthoptera taxa
reflects very old, at least the Tertiary, connections between
continents. However, other species, for example, Tetrix
subulata and Melanoplus frigidus, could cross the Bering land
bridge during the Quaternary period. He suggested that such
grasshoppers might survive glaciations (especially the last
one) in Beringia where some refugia with relatively mild and
dry climate existed. Two endemics of the eastern part of the
North American boreal zone look like to evolve (or survive)
in small areas which were unglaciated.

Sergeev [6, 41] noted that the autochthonous component
in the boreal zone of Eurasia is weak and associated with
its eastern territories, which were unglaciated during the
Quaternary period. Usually the autochthonous forms are
close relatives of taxa connected with regions of East Asia
where the broad-leaf forests, both temperate and subtropical,
dominate. The widely distributed species usually inhabit-
ing different meadows and steppes could spread over the
boreal zone during glaciations when open habitats (tundras,
tundra-steppes, and cold steppes) occupied huge territories
in North Asia. Several species mainly associated with the
nemoral zone of the Far East could distribute during
interglacials and the climatic optimum of the Holocene
[6, 9, 41]. Beside that, one should note that some data
for beetles show that spreading rates of terrestrial insects
during glacial-interglacials changes might be enough for
their wide distribution [50]. This means that the main events
determining the modern character of the boreal fauna could
take place during the Quaternary period.

Thus, in the boreal zone, grasshoppers and their kin
represent groups of different origins.

(1) The main part of genera is evidently associated with
the southward areas of each continent. Their species can be
usually interpreted as more or less recent invaders in the
boreal zone, especially in North America. This group also
includes the genera widely distributed in both the New and
Old World (Conocephalus Thnb., Gryllus L., Tetrix Latr.).

(2) Another group of the genera is associated with
the Holarctic Region. These Orthoptera are often cold
resistant. They could distribute over the boreal zone from the
end of the Neogene. However, the molecular phylogenetic
analysis [51] showed that the dispersion time of some
taxa from Eurasia to North America (e.g., the ancestors of
the North American Stethophyma) could be considerably
earlier than the estimations published [35]. The interchanges
between Eurasia and North America could take place many
times across the Bering land bridge. Several related genera
(e.g., Bruneria McNeil—Stenobothrus Fisch.) demonstrate

relatively old connections (probably, associated with first
glaciations), on the contrary, two species distributed in
North America and Eurasia (Tetrix subulata, Melanoplus
frigidus) could cross this bridge during the last glaciations.

The boreal endemics of Eurasia and North America
look like quite different. The first group consists from the
species associated with territories not covered by ice sheets
during the Quaternary period. Although they are ecologically
diverse and prefer various types of habitats (from mountain
tundras to openings and meadows), the nemoral origin of
almost all of them is evident. The differentiation of possible
ancestral forms could be resulted from separation of different
types of the forest landscapes (especially the boreal ones) in
the end of the Neogene. However, the evolution of the several
species of the genus Prumna Motsch. might be determined by
the significant level of isolation of local populations and by
limited dispersal opportunities.

The local endemic of North America can be divided
into two pairs. Origin of both can be explained by the
refugium distribution during the last glaciations. One pair
includes species associated with the north-western part of the
continent. The evolution of both forms could take place in
the Beringian refugia [35]. This hypothesis is supported by
data concerning fossil beetles [52]. Two species of the genus
Melanoplus were evidently evolved during the last glaciations
when the areas of their origination remained off ice sheets
[35].

Hence the distribution patterns of the boreal Orthoptera
show that one can estimate the number of stages and
sequence of their evolution and interchanges, but do not
allow us to determine the exact periods of these processes
and the directions of interchanges between two continents.
For instance, the main migration direction of Melanoplus
frigidus is still debatable [35, 44]. However, last comparative
studies of molecular phylogeny of melanopline grasshoppers
showed that the main direction dispersal could be from
South America to Eurasia [45].

One of the principal results of retrospective views on
faunas and populations is the opportunity to forecast their
possible changes in the future. If the trend of global
warming will hold, the boreal zone will shift northwards
and its area will reduce [53, 54]; however, the precipitation
will decrease [54]. This should result in the Orthoptera
distribution pattern. Grasshoppers occupying the boreal
zone will shift the northern boundaries of their ranges
northwards, up to Arctic Ocean. Local endemics may be
eliminated due to high rates of changes. This is especially
important for the high montane forms occurred above
timberline, because their native landscapes will disappear.
Abundance and diversity of other boreal grasshoppers with
isolated populations in mountains and on plain openings
and meadows will potentially decrease down to their full
elimination [55]. On the contrary, some widely distributed
species associated with the steppe and forest steppe life
zones will be able to spread northwards along different
anthropogenic habitats, such as clearings, roadsides, agri-
cultural fields, and pastures [41]. Besides, their abundance
may increase and some of them may become potential
pests.
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