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The mountain fauna of Middle Asian Orthoptera is known to be characterized
by a high endemism in its genera and species (Uvarov 1927; PravDix 1964).

As previously shown by the author, the causes of the development of the ende-
mic mountain fauna in Middle Asia may be divided into two groups: 1) historical
(geological) and 2) ecological ones. The first group comprises large geological
and related climatic changes which occurred on the whole territory of Middle
Asia since the Neogene. The second group includes ecological factors of which
the most important are: the vertical stratification of the climate typical of the
mountains ; weathering and denudation processes; vertical stratification of soils,
and the specificity of the development of plant formations on different moun-
tain ridges in different vertical belts (PravDIN 1964).

The effect of the factors belonging to the first group is considerably decreased
at present, although orogenic processes continue to play a certain part. For
example, the ridges surrounding the Fergana depression in the South and the
East are still exposed to elevation (SHcruriN 1960). The factors of the second
group are ecological and play the leading role in the recent formative process in
Orthoptera in the mountainous regions of Middle Asia. This process is evident
in the formation of geographical races (subspecies) in different mountain ridges
or even in their separate and more or less ecologically isolated parts, being most
obvious in Acridids, among which about fifty species have endemic subspecies.

All these species may be divided into two large groups. The first includes
species with wide ranges most of which are located within the lowlands of Kura-
sia, being associated with the landscapes of deserts, semideserts, steppes or mea-
dows. The following species belong to this group:

1. Calliptamus italicus (LINNAEUS) 8. Chorthippus apricarius (LINNARUS)

2. Calliptamus barbarus (CosTa) 9. Chorthippus biguttulus (LINNAEUS)

3. Metromerus coelesyriensis (G1ario-Tos) 10. Chorthippus longicornis (LATREILLE)

4. Paracyptera microptera (FISCHER- 11. Oedipoda maniata (PALLAS)
WALDHEIM) 12. Sphingonotus maculatus UvArROV

5. Dociostaurus kraussi (INGENITZKY) 13. Sphingonotus rubescens (WALKER)

6. Notostaurus albicornis (EVERSMANN) 14. Sphingonotus nebulosus (FISCHER-

7. Gomphocerus sibiricus (LINNAEUS) ‘W ALDHEIM)

1 Address: State Pedagogical College, Faculty of Biology and Chemistry, Kibalchich str., 6 Moscow
(USSR).
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Some Middle Asian species dwelling in both lowlands and mountains (4siot-
methis heptapotamicus (ZUBOVSKY), Pezotmethis tartarus (SAUSSURE), Sphingono-
tus obscuratus (WALKER) may also be assigned to this group.

All the representatives of the first group have formed peculiar subspecies in
the mountains of Middle Asia in the course of evolution. Calliptamus italicus
(LiNnNAEUS) is represented in the Karateghin and in the Hissar valley by a pecu-
liar subspecies, reductus Ravue, Calliptamus barbarus nonus MISTSHENKO, des-
cribed from the Zeravshan ridge where it is dwelling at the heights of 900 bis
2800 m (Ramme 1930; MistsHENEO 1949). Metromerus coelesyriensis (G.-T.)
is represented in Middle Asia by two mountain subspecies one of which oceurs
on the Hissar ridge, hissaricus MISTSHENKO, while the other, intricatus Mist-
SHENKO, is distributed in the Kopet-Dagh and Iran. Paracyptera microptera
(FiscaER-WALDHEIM) is widely represented in the mountains of South Kazakh-
stan and Central Asia. by a specific geographical race, turanica (Uvarov). A
peculiar endemic subspecies Nofostaurus albicornis rubripes MISTSHENKO inhabits
the Hissar ridge. Dociostaurus kraussi (INGENITZKY) forms a subspecies, ornatus
MisTsHENKO, whose range lies in the mountains of Kukhistan (the Turkestan
and Hissar ridges). Gomphocerus sibiricus (LINNAEUS) and several grassland
steppe species of the genus Chorthippus FieBER that penetrated into Middle
Asian mountains during glaciation periods there developed typical geographical
races (Gomphocerus sibiricus turkestanicus MISTSHENKO, Chorthippus apricarius
asiaticus MistsuENKoO, Ch. biguttulus pamiricus (RaMME), Ch. longicornis geminus
MisTsaENko). Some desert and semidesert geophyls which ascend foot-hills
and mountains are represented there by geographical races of their own (Oedi-
poda miniata atripes BEY-BIENKO, Sphingonotus rubescens subfasciatus Bry-
Brexxo ete.).

The three above-mentioned Middle Asian species, Astotmethis heptapotamicus
(ZuBovsKY), Pezotmethis tartarus (SAUSSURE) and Sphingonotus obscuratus
(WALRER), are also characterized by the presence of lowland and mountain sub-
species.

It is easily understood that in all the cases described here, when a species
distributed 'in the lowlands forms special geographic races in the mountains,
the formation of these latter follows the principle of the change of habitats
(BEy-Brexko 1959). The causes of this phenomenon are rather obvious. Po-
pulations of a given species when penetrating to great heights are subjected
first of all to the effect of different climatic factors such as temperature, humi-
dity, isolation as well as new conditions of nutrition, since the composition of
species of the vegetation in the new biotopes is also different.

This thesis is illustrated when a species forms several subspecies under moun-
tain conditions which oceur on the same ridge but in different biotopes. Such
subspecies, although dwelling in the same geographical area, are ecologically
separated, since, being related to different plant formations, they may occur.

- at different heights.
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Chorthippus biguttulus (LINNAEUS), a species widely distributed over almost
all the European part of the USSR, in the Caucasus and in Siberia may serve
as a good example; in Middle Asia this species has two subspecies, meridionalis
MistsHENKO and pamiricus (RammEe). The former subspecies is often found on
different mountain ridges of Usbekistan, Kirghizia and Tajikistan as well as in
north Afghanistan (Bey-BiENEO & MIsTsHENKO 1951). The latter subspecies
was described from the Karateghin ridge, where it was found at the height of
2500 m (Rammz, 1930). I collected both subspecies on the Turkestan ridge,
yet their distribution here obeys a certain regularity (PravDIN 1962). Chorthip-
pus biguttulus meridionalis MISTSHENKO is a mass form typical of the semidesert
belt and of that of Festuca-steppe and Juniperus turkestanica formations, i.e.
of the heights from 700 to 2,800 or 2,900 m. In the grouping of Stipa- Artemisia-
Festuca semidesert, this subspecies and Dociostaurus kraussi ornatus MISTSHENKO
and. Chorthippus apricarius asiaticus MISTSHENKO are predominant forms. In
Stipa-Festuca formation OCh. biguitulus meridionalis MistsaENKO dominates
alone; its abundance, however, sharply decreases at greater heights, and in the
upper part of the belt of Festuca-steppe and Juniperus turkestanica formations
this subspecies is completely replaced by another one, Chorthippus biguttulus pa-
miricus (RAMME). This latter becomes prevailing in plant associations of the subal-
pian belt (mixed grasses-Poa-Festuca-steppe so-called, ,,sas” or salt meadows)
reaching in the Keravshin River basin the spurs of the SHCHUROVSKY glacier.

A similar pattern is found in Sphingonotus nebulosus (F1SCHER-WALDHEIM),
a typical geophilous form related to stony areas and rocks. In the foot-hills and
mountains of Middle Asia this species is represented by two subspecies both of
which occur on the territory of the Turkestan ridge. One of them, Sph. nebulosus
violascens UvArov, is often found in the sagebrush-salwort formation of the
desert belt. Only single specimens penetrate into the mountains higher than
700—800 m along stony-cobbly slopes (PRAVDIN 1962). A different picture is
presented by another subspecies, Sph. nebulosus discolor Uvarov, which accord-
ing to the data of A. G. DAvLETSHINA (1949) is connected with the southwardly
exposed slopes at the heights from 2,000 to 2,800 m and more. This species inha-
bits the sedimentation cones of Tertiary deposits from hardened red clays,
cobbly mounds and the formations of mountain xerophytes on pebbly soils
bearing thorny xerophytic cushion plants, such as Onobrychis echidna, Acan-
tholimon alatavicum, Astragalus spp. etc.

Of considerable theoretical interest is the nature of the variability of mor-
phological characters during the formation of mountain subspecies in the Acri-
dids of the analysed group. This variability proceeds along three lines:

1) relative sizes of organs undergo changes (wings, antennae);
2) modifications are observed in the structure of the pronotum and the wings;

3) the character of the colouration of the teguments, wings, internal side of
hind femurae and tibiae changes.

These regularities may be illustrated by the following examples.
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The elytra and wings of Calliptamus dtalicus reductus Ramme, C. barbarus
nanus MISTSHENKO, Paracyptera microptera turanica (Uvarov), Chorthippus
biguttulus pamiricus (RAMME) are shortened in comparison to the lowland sub-
species of the same species; the Middle Asian mountain subspecies of Gompho-
cerus sibiricus (turkestanicus MISTSHENKO) differs from the main European-
Siberian form in thicker and shorter antennae in both sexes.

In the subspecies of Asiotmethis heptapotamicus (ZUBOVSKY) such pronotum
structures as the shape and height of the median keel, the length and width of
the metazone etc. vary. Subspecies show changes in the venation in some species
of the genus Chorthippus FIEBER (Ok. apricarius (LINNARUS) and Ch. biguttu-
lus (LINNAETS)).

Variations of subspecies in colouration can be clearly observed in geophilous
forms being connected either with the development of the cryptic colouration or
of demonstrative characters in the process of natural selection. A change in the
cryptic colouration may be demonstrated at the subspecies of Sphingonotus
maculatus Uvarov. The desert form, maculatus Uvarov, is distinguished by
yellowish body colouration; the subspecies associated with firm sands, extimus
Bry-BiENKO, is coloured yellowish grey, while the mountain form developing
on stony slopes, petraeus BEY-BIENKO, is coloured dark grey, resembling the
stones.  Typical subspecies colouration patterns of wings and hind tibiae are
observed in the representatives of several geophilous species (Oedipoda miniata,
Sphingonotus maculatus, Sphingonotus obscuratus and others).

Such are the composition of species, peculiarities of the geographic distribu-
tion and the variability of morphological characters in the representatives of
the first group of the Acridids developing endemic subspecies in Middle Asian
mountains.

The second group of species divided into subspecies with narrow ranges on
separate mountain ridges includes orophilous endemics species only. At least
26 species belonging to 10 genera can be assigned to this group:

1. Gomphomastax clavate (OSTROUMOFF) 14. Conophyma mirabile MISTSHENKO
2. Bienkoa fedtshenkoi (ZUBOVSKY) 15. Conophyma wmnovi Bey-BiExgo
3. Conophyma almasyi (KvTHY) 16. Melanotmethis fuscipennis (REDTEN-
4. Conophyma boldyrevi Bry-BieNko BACHER)
5. Conophyma semenovi ZUBROVSKY 17. Pezotmethis karatovicus (UVAROV)
6. Conophyma pylnovi Uvarov 18. Pezotmethis nigrescens (PYLNOV)
7. Conophyma plotnikovi Uvarov 19. Saxetania cultricollis (SAUSSURE)
8. Conophyma maracandicum 20. Chorthippus cavilosus MISTSHENKO
MisTsHENKO 21. Chorthippus vicinus MISTSHENKO
9. Conophyma wvarovi SEMENOV 22. Chorthippus plotnikovi Umxov
10. Conophyma sokolovi ZUBOVSKY 23. Brumnerella mirabilis SAUSSURE
11. Conophyma jacobsoni Uvarov 24. Oedipoda fedtshenkoi SAUSSURE
12. Conophyma dirshi Bey-Bigxko 25. Sphingonotus pamiricus RaMmE
13. Conophyma miramae Uvarov 26. Sphingonotus zebra MISTSHENKO

The development of subspecies in this group of species is sometimes related
to the disintegration of the range into certain orographic units, the ranges of
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subspecies are located on different ridges of the same or related mountain
systems (fig. 1). Thus, for example, the range of the sole species of the genus
Bienkoa MISTSHENKO, B. fedtshenkoi (ZUBOVSKY), covers the ridges: Zeravshan,
Hissar, Babatag, the Ridge of PETER the I and Darwas. The species is divided
into three subspecies. One of them, fedtshenkos (ZuBovsky), lives on the Zerav-
shan ridge; another one, ornata RaMmE, is found on the Hissar and Babatag
ridges and on the western Darwas ridge; the third subspecies, accola MisT-
SHENKO, is distributed on the eastern Darwas ridge and on the ridge of PrrEr
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Fig. 1. Distribution of some species and subspecies of Acridids on the Pamiro-
Alai ridges

Species I: Bienkoa fedtshenkoi (ZuBovskyY) with subspecies: @ — fedtschenkoi
(ZuBovsKY); b-— ornata (RAMME); ¢ — accola MISTSHENKO. — Species 2: Conophy-
ma maracandicum MISTSHENEO with subspecies: ¢ — sordidum MISTSHENKO;
b — maracandicum MISTSHENEO. — Species 3: C. mirabile MIsTSHENKO, With sub-
species: a — mirabile MISTSHENKO; b — coruscum MisTsgEENKOC. — Species 4:
Sphingonotus zebra MisTsHENKO with subspecies: g — flavipes Bey-BreNko; b —
zebra MISTSHENEKO.

Ridges: I ~ Turkestan; II — Zeravshan; I1I — Hissar, IV — Karateghin; V — Babatag; VI ~
Alai; VII — Transalai; VIII -~ Mountain Ridge of PETER the I; IX — Darwas

the I (MisTsHENEO 1952). Similar examples are typical of several species be-
longing to other Acridid genera. For example, in Conophyma maracandicum
two subspecies have separated, one of which maracandicum MisTsHENKO, dwells
on the Zeravshan ridge, while the other, sordidum MisTSHENKO, is confined to
the Turkestan ridge. A similar picture is observed in another species of this
genus, C. mirabile MistsuENK0. The endemic mountain species Sphingonotus
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zebra MISTSHENKO is divided into two subspecies, one of which is recorded from
the northern slopes of the Zaravshan ridge, while the other is found on the
northern slopes of the Hissar ridge (fig. 1).

In some instances the process of the formation of subspecies in relation to the
change of habitats can be followed, as in the case of Gomphomastax clavata
(OstrouMoFF). This species forms three subspecies. One of them, clavaia
(OstrROUMOEYR) is distributed in the foot-hills of the Transili Alatau; another sub-
species, plotnikovi C. BOLIVAR, occurs in the Tashkent Alatau and on southern
slopes of the Chatkalsk and Fergana ridges. As to the third subspecies, alticolo
BEY-BigNKo, it was found in the Trans-Ili Alatau, Kungei Alatau and Chat-
kalsk ridge but at great heights only, from 2,000 to 3,300 m (Bev-Brexko & Mist-
suENKO 1951). Thus both Gomphomastax clavata clavate and G. clavata alticola
occur in the Trans-Ili Alatau; however, the former dwells in the foot-hills on
mixed-grass meadows and in eglantine brushwood, while the second subspecies
does not occur below 2,000m and dwells on high mountain mixed-grass meadows.

The instances in which a species is divided into subspecies on one mountain
ridge are of peculiar interest when elucidating regularities of the formative
process in Acridids. The distribution of two species of the genus Pezotmethis
Uvarov, P. karatavicus (Uvarov) and P. nigrescens (PyYLnov), over the Karatau
ridge may serve as an example (Pravpin 1960).

As it was shown by M. Kvrriassov (1938), different vegetation types appear
in different portions of Karatau on fine-grained soils. The lowlands adjoining
the ridge from the north represent a subshrub desert where Artemisia karata-
vica is predominant. The north-eastern foot-hill from the Biilucol depression
to the Kyzylkul lake is characterized by the landscape of scrub-desert. Low
bushes, Atrafaxis spinosa, Prunus prostrata, Caragana grandiflora ete., are typi-
cal of this landscape. A different picture can be observed on the southern slope
of the central portion of the ridge (in the vicinity of the town of Turkestan)
which is distinetly marked by ephemeral desert with its typical vegetation.

The whole north-western portion of the Karatau, up to the Badzhi pass, lies in
the desert zone, being characterized by the distribution of the scrub desert of
low mountain regions. In the central portion of the ridge from the Badzhi pass
to the Turlan pass a gradual vertical change of the vegetation types can be
observed, from the ephemeral desert in the foot-hills through Artemisia-Festuca
semidesert to the typical scrub steppe with the prevalence of Festuca and Stipa
in the herbaceous stratum. On the plateaus in the south-eastern portion of the
ridge, Eurasian steppes occur, differing from the scrub steppes in its central
portion in their considerably smaller number of brush plants. The vegetation
of Borolday-tau where Agropyrum mixed-grass dry steppe prevails (Kuvrias-
sov 1938) is specific.

Such a typical distribution of vegetation types is connected with the peculiari-
ties of climatic factors in different portions of the ridge, as it is illustrated by
table 1.2

* Numerical values presented in the table are taken from KULTIASSOV 1988.
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The areas of distribution of desert vegetation types are distinguished by low
precipitation in autumn, spring and winter and by very high temperatures du-
ring the rainless summer season. The steppe areas are characterized by ample
precipitation and a considerable fall of temperature in July. A certain differ-
ence is observed in the climatic conditions, however, in different regions of the
distribution of steppe vegetation types. Although the town of Blagoveshchenskoje
lies almost 100 m higher than the town of Burnoe, it has a somewhat higher
average temperature. Apart from this, a different distribution of precipitation
is found in Burnoe: more rain falls in summer than in winter.

Peculiarities of climatic conditions affect not only the zonal vegetation types
but also the life of the organisms inhabiting intrazonal biotopes.

Table 1
Climatic peculiarities of Karatau
Suzak Turkestan Burnoe Blagoves.h .
chenskoje
Height above sea level 253 237 958 1105
Average t° in July 29.0 21.8 22.1
Average annual t° 12.3 7.4 8.1
Average precipitation (in mm} 156 176 344 378
Average number of days with precipi-
tation in a year 52 55 56 81
Vegetation type Sub-scrub- Ephemeral Eurasian Agropyrum-
desert {clay) desert Festuca-steppe | mixed grass
steppe

This includes the biotope of the formation of mountain xerophites widely
represented in all vertical zones of the Karatau on stony and stony-cobbly slo-
pes. The shrubs Spiraea hypericifolia, Lepidolopha karatavica, Prunus prostrata
and cushion-like Compositae (tau-saghyz and Artemisia karatavica) as well as
tall herbaceous umbelliferous plants (Ferula ceratophylla, Schrenkia pungens
ete.) determine the peculiar character of this formation.

Two above-mentioned species of Pezotmethis Uvarov, P. karatavicus (Uva-
RroV) and P. nigrescens (PYLNOV), are associated with this biotope. Both of them
are typical petrobionts dwelling in the conditions of the formation of mountain
xerophites. The range of P. karatovicus lies completely within the Karatau,
where it occupies central and north-western portions of the ridge. The species
is divided into two subspecies, one of which, karatavicus (Uvarov), is distrib-
uted to the north-west of the Badzhi pass, i.e. in the lowest portion of the ridge
where few summits reach 1000 m while the other subspecies, pylnovi (BeY-
Bienko), dwells eastward from this pass, occurring at heights from 700 to
1,500 m. As a result of this, while inhabiting the same biotope, these subspecies
dwell in different vertical zones and in areas with different vegetation types.
The former is characteristic of the regions of scrub desert of low mountains, the
latter of the scrub steppe. Thus, although both subspecies retain the usual
confinement to a certain biotope typical of a given species, their formation pro-
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ceeds under somewhat different climatic conditions affected by the latitude of
the vertical zone and by predominating plant associations.

The same holds true for Pezotmethis nigrescens subspecies inhabiting the
Karatau territory. Although the borders of the range of this species are not
confined to Karatau, yet the major portion of its range lies on this ridge. The
species is divided into five subspecies, each of which has a rather clearly delim-
ited range. The typical form by which the species was described is nigrescens
(PyYLNovV), which occupies the south-eastern portion of the range; it is known
from the south-western slopes of the Kirghiz and Ichkele-tau ridges. Thus its
range is isolated from the Karatau by a valley separating it from other ridges
of the Tien-Shan. Another subspecies, desertus BEY-BIENKO, is known by two
specimens only from the vicinities of Kzyl-Orda and, therefore, its range also
lies beyond the Karatau ridge. The other three subspecies are typical endemic
subspecies of Karatau related to the formation of mountain xerophytes. The
distribution of their ranges across the ridge is very typical. Pezotmethis nigres-
cens crassus (Uvarov) dwells on the northern slopes of the south-eastern Kara-
tau, i.e. in the distribution region of Eurasian Stipa-Festuca steppes. The range
of P. nigrescens hemipterus BEY-Brexgo lies on Boroldai-tau ridge, whre Agro-
pyron mixed-grass dry steppe is to be found with its typical plants such as
Inula grandis, Hordeum bulbosuwm etc. The fifth and last subspecies of the spe-
cies, subalatus BEY-BiENRO, is known mainly from the central portion of the
ridge located between the Turlan and Badzhi passes; it occurs here at heights
of 700 to 800 m in the vertical zone transitional from the desert to the scrub
steppe. It seems to be able to inhabit the northwestern portion of the ridge
(behind the Badzhi pass) where appropriate areas can be found.

The nature of the variability of morphological characters in the subspecies of
two Pezotmethis species analysed can be seen in table 2: It is the length of elytra
in males which is the first to undergo variation: females are distinguished by
shortened elytra in all cases. In both species the forms dwelling in desert or
semidesert conditions have more developed elytra than the forms of mountain
steppe subspecies. The effect of the colouration of the inner side of hind femora
and tibiae are typical subspecies characters. Apart from this, the Karatau sub-
species of Pezotmethis nigrescens considerably differ from each other by the keel
size in the prozone of the pronotum. This corresponds to the genereal regularity
of the variability of subspecies characters in mountain Acridids discussed above.

It should be noted here that in the Karatau the formation of peculiar sub-
species in Pezotmethis species mentioned above seems to reflect the general re-
gularity of the formative process occurring not only in insects but in plants as
well. Such an example of the formation of mountain xerophytes as the groups
of related forms of the genus Scorzonera united under the general name ,,tau-
saghyz‘ may serve as evidence.

As it was shown by M. V. Kurriassov (1938), tau-saghyz in the Karatau is
represented by several hereditary stable units of different taxonomic ranks
(species, races) with their own ranges related in their distribution to certain
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Table 2
Subspecies characters in Pezotmethis karatavicus and Pezotmethis nigrescens
Median keel | Colouration | ,
] in the of the inner Lt
Species Subspecies Elytra of hind
prozone side of the tibi
of the pronotum! hind femora 1ae
karatavi- Reach the apices of hind Moderately Red, violet
cus femora or somewhat be- elevated Red or blue withe
Pezotmethis yond them red basis
karatavicus R
Reach only the basis of hind Red or pink Blue with the
pylnovi knees — with a blue spot} white basis
| !
subalatus Reach beyond the middle of| Not very low Red, some-
hind femora times with a Red
Pezolmethis blueinot
myrescens hemipterus | Short, not loner than the Rather high = —y
pronotum
crassus — Very low Blood-red —,,

conditions of habitat. Four of such forms deserve our attention; in the opinion
of M. V. Kurrrassov, they rank as species, although they have not yet lost the
ability to give a fertile progeny when crossed. The distribution of these forms
over the territory of the Karatau is illustrated in table 3.

Table 3

Distribution of the subspecies of Pezotmethis karatavicus and Pezotmethis
nigrescens and tau-saghyz species in the Karatau

Vegetation types Subsgpecies of Subspecies of Species of
YR Pezotmethis karatavicus| Pezotmethis nigrescens) tau-saghyz
i
Scrub desert of low mountains karatavicus Scorzonera vavilovis a.
Scorzonera mariae
Artemisia-Festuca semidesert subalatus Scorzomera  tau-saghyz
Scrub steppe pylnovi Seorzonera  tau-saghyz
Burasian Festuca steppe crassus Scorzonera kirghyzorum
Agropyrum-mixed grass steppe hemipterus Scorzonera Larataviensis

It follows the same regularity as the distribution of subspecies in Pezotmethis
karatavicus and Pezotmethis nigrescens: a special form of tau-saghyz corresponds
to each vegetation type. All the forms are characterized by specific morphologi-
cal features, which is a result of the formative process leading to the differentia-
tion of tau-saghyz on the territory of the Karatau. The trend of this process
can be observed in two species of Scorzonera vavilovii and Scorzonera mariae;
they inhabit the north-western ridge under the conditions of scrub desert of
low mountains and are characterized by great xerophitization. This latter is
manifest in a typical change of the leaf apparatus. Unlike grass-like blades typi-

DOI: 10.21248/contrib.entomol.19.3-6.647-657



656 T, N. PrRAVDIN: Formation of Subspecies in Acridoidea in the mountains of Middle Asia

cal of tau-saghyz forms dwelling under the conditions of different variants of
the mountain steppe, the leaves of these two forms are distinguished by a con-
siderable reduction of the lamina. This reduction is less manifest in Sc. marioe
with narrow-linear elongated leaves, being more distinet in Sc. vavilovi which
occupies the outmost portion of the ridge and is distinguished by almost round-
ed leaves showing hollows in cross sections.

The facts presented suggest that in the case of the Karatau species of Pezot-
methis as well as in the case of tau-saghyz the formative process is determined by
ecological factors affecting the animal and vegetative world. It follows that
the formative process in the Acridids may run parallel to a similar process in
plants dwelling under the same ecological conditions.

Summary

1. The Acridid fauna in Middle Asian mountains is characterized by the fact that the
formative process started in the Neogene in relation to orogenesis is being continued no-
wadays on a large scale. This can be exemplified by the isolation of intraspecies forms in
a large number of mountain-dwelling species. — 2. Acridid species in which the process of
the formation of geographical races is going on in the mountains can be divided into two
large groups. The first includes the species with wide ranges, most of which lie within the
lowlands of Burasia. These are, first of all, the species related to desert, semidesert and
steppe landscapes. The second group contains species endemic in Middle Asian mountains.
— 3. When the species distributed in the lowlands form special geographical races in the
mountains, the formation of these latter follows the principle of the change of habitats
(Bey B1eNko). — 4. In some cases the formation of subspecies in endemic species is related
to the division of the range into certain geographical units, and the ranges. of subspecies lie
on different ridges of the same mountain system. In other instances subspecies may occur
on the same ridge, being always ecologically separated since they occur in different vege-
tative formations. — 5. The morphogenetic process in the Acridids may run parallel to a
similar process in plants dwelling in the same ecological conditions.

Zusammenfassung

1. Die Acrididen-Fauna der mittelasiatischen Gebirge ist dadurch gekennzeichnet, daB
sich der im Neogen in Verbindung mit der Orogenese begonnene Formenbildungsproze
heute noch in groBem MaBstab fortsetzt. Das 1a8t sich an der Isolierung von Intra-Spezies-
Formen bei einer grofien Zahl von gebirgsbewohnenden Arten nachweisen. — 2. Die Acri-
diden-Arten, bei denen der ProzeB der Bildung geographischer Rassen im Gebirge an-
dauert, lassen sich in zwei grofle Gruppen einteilen. Zur ersten gehdren die Arten mit weiten
Bereichen, die meist innerhalb der Flachlinder Eurasiens liegen. Das sind hauptsidchlich
die Arten, die mit den Landschaftsformen der Wiste, Halbwiiste und Steppe verbunden
sind. Die zweite Gruppe enthilt die Arten, die in den mittelasiatischen Gebirgen einhei-
misch sind, — 3. Wenn die in den Flachlindern verbreiteten Arten besondere geographische
Rassen im Gebirge bilden, folgt diese Bildung dem Prinzip des Standortwechsels (BEy-
Brengo). — 4. In einigen Fillen ist die Bildung von Unterarten bei einheimischen Arter
mit einer Aufteilung des Bereichs in gewisse geographische Einheiten verbunden, und die
Bereiche der Unterarten liegen auf verschiedenen Gebirgsziigen des gleichen Gebirgssystems.
In anderen Fillen kénnen Unterarten auf dem gleichen Gebirgszug auftreten, doch sind sie
immer Okologisch getrennt, da sie in verschiedenen Vegetationsformen auftreten. — 5. Der
morphogenetische ProzeB bei den Acrididen kann parallel verlaufen zu einem #hnlichen
ProzeB bei Pflanzen, die unter gleichen 6kologischen Bedingungen leben.
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Peszswome

1. Xaparreproit ocoGeanocTpio $ayHsl capanvyossx rop CpemHeir Asuy ABJIs-
€TCH TO, YTO (OPMO0GPABOBATENBHBIL IPOIECC, HAYABIINNCA B CBSI3U C OPOTEHE30M
B HEOTeHe; MPOJOJIKAETCS ¥ B HACTOsALIee BpeMsA | IIPUTOM B IMHPOKUX Macuradax.
ITO BAIHO HA IpUMepPe 060Co6IeH s BHY TPUBUIOBHIX GOPM Y GOJIBINOTO YUCI 06~
TAIOUIAX HA Topax BUAOB. ~— 2. Bujbl capanvoBeIX, y KOTOPHIX B TOPAX HAET IIPO-
necc OPMUPOBAHMA TeoTpafuuecKux pac, MOTYT GbiTh Pas3ObuTHl HA Be GOJbIIUE
rpynnsi. K mepsoif us HUX OTHOCATCS BHAB C NIMPORUMY apeajiaMu, Goabmas
9acTh KOTODBIX JIGMKUT B IIpefesaX DAaBHMHHBIX yacTeil Empasum. 910, mpemxae
BCEro, BUIbI, CBA3AHHLIE ¢ JaHIMAa(TaMH ITyCTHIHD, IOJYIIYCTHIHD ¥ CTeneii. Bro-
pas rpynna BrjoYaer B ce0a sHAeMHuYHBle As rop Cpenueid Asuu Bugn, — 3. B
TeX CIYYasiX, KOUIa PAcupOoCTpaHeHHbie B paBHMHAX BANK 00pasylT B ropax 0co-
Obie reorpaguyeckne pacsi, (OpPMUPOBAHME HOCTENHNX UAET 110 IPWHIUIY CMEHBI
crauuii (Beii-Buernko). — 4. B paAne ciiydaeB o6pasoBanue NOABUACE U BHIEMIY-
HBIX BUIOB CBA3AHO C pacllajieHHeM apeajia HA OIpefiesleHHbIe TeorpaduyecKHe 0T~
HNebHOCTH, IIpUYeM apeajibl IOABUIOB OKA3BHIBAIOTCA JISHKAIIMMY B HIpemesax pas-
HBIX Xpe0OToB ofHOIl cucTeMbl. B [Apyrux caydasgx DOABHUIOBEIE (OPMEI MOTYT
BCTpeYaThCs Ha OJHOM M TOM :Ke XpelTe, HO BCerja OHKA3BIBAIOTCA DKOJIOTHYECKHN
Paso0lIeHHBIMI, TaK KaK BCTPeYalTCA B DPAasHEIX PACTUTEIHHBIX (GOpMAIUAX.
— 5. ®opMooGpa30oBaATEeNbHEI IIPOHECC ¥ CAPAHYOBHIX MOMKET IIPOTEKATH Ma-
paiielIbHO aHAJOrMYHOMY IIpOIeccyY ¥ pacTeHmil, oGHTAIOIUX B TEX jHe dKOJOTH-
YEeCKUX VCIAOBUAX.
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