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Abstract—The geographical distribution of carpenter moths (Lepidoptera: Cossidae) in the Old World has
been studied. Cossid faunas of different zoogeographical zones of the earth are characterized. Zoogeograph
ical borders; centers of species diversity and generic diversity; and centers of endemism in the Palaearctic part
of the Holarctic Kingdom, as well as in the Afrotropical, Indo–Malayan, and Australian zoogeographical
regions, are specified. The Papuan horon is proposed to be regarded as a subregion of the Indo–Malayan
region of the Paleotropical Kingdom. The Australian and New Zealand horons are also suggested to be
included into the Paleotropical Kingdom as the Australian region. Finally, it is proposed that the border
between the Holarctic Kingdom and the Indo–Malayan region should be rectified and that the eastern Gobi
horon should be considered a separate zoogeographical superprovince.
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stan and Almaty oblasts), Mongolia (Ulegeysky, Kob
dossky, GobiAltai, and Dzabkhansky), northeast
China (prov. Heilongjiang), Japan (the island of Hon
shu), Egypt, the Republic of South Africa (provinces
of KwaZuluNatal, Free State, and Limpopo), Zim
babwe, Mozambique, Malawi and Peru; museum col
lections were also processed. Materials of museum
collections in Russia, Great Britain, Germany, Aus
tria, Hungary, Ukraine, France, Belgium, the Nether
lands, Sweden, Iran, Kazakhstan, Japan, and the
Republic of South Africa were studied. More than
50000 copies were studied. The dot maps of areas are
composed for all species of fauna in the Old world.

INTRODUCTION
Carpenter moths (Lepidoptera, Cossidae) are a
family of ditrysian lepidopterous insects, numbering at
the present time 971 species relating to 151 genus
(van Neukerken et al., 2011); of them, 739 species are
revealed in the territory of the Old World related to
118 genera (Yakovlev, 2011). Cossidae are one of the
most primitive families of Lepidoptera. Their biology
has been studied very little. Data on the trophic rela
tionships of caterpillars are known for 8% species of
fauna in the Old World (Yakovlev, 2012).
The distribution of carpenter moths is subject to the
basic principles determining the geographical distribu
tion of most living objects. Like all obligatory phytoph
ags, Cossidae are distributed with a high dependence on
the availability of forage plants. Mountain ranges, large
rivers, and desert massifs can act as barriers in the distri
bution of cossids (as well as other animals). An impor
tant factor limiting distribution is the temperature and
humidity gradients. In this paper, the basic patterns of
geographical distribution of carpenter moths in differ
ent regions of the world were studied.

Geographical borders were estimated by the
method of I.V. Stebaev and M.G. Sergeev (Stebaev
and Sergeev, 1983; Sergeev, 1986, 1988), which has
been successfully tested and endorsed on many groups
of insects, including on the Lepidoptera (Mar
tynenko, 2005; Dubatolov, 2007). The names of zoo
geographic units were given by O.L. Kryzhanovskii
(2002).
PATTERNS OF GEOGRAPHICAL
DISTRIBUTION OF COSSIDAE
IN THE PALEARCTIC

MATERIALS AND METHODS
Numerous collection materials served as a basis for
this study, including those collected by the author in
over 50 expeditions in Russia (Altai krai, Republic of
Altai, Khakassia and Tuva, Amur oblast, Khabarovsk
krai, and Primorsky krai), Kazakhstan (East Kazakh

This section describes in detail the Eurasian part of
the Holarctic faunal kingdom, which is conventionally
referred to as the Palearctic; however, at least in our
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group, it is not a single biogeographic horon of a cer
tain rank.
For Cossidae, as well as for other taxons of animals,
it is possible to distinguish two groups of borders (Mar
tynenko, 2005): evphytocoenotic and geomorphol
ogo–phytocenotic. The main evphytocoenotic bor
ders affecting the distribution of Cossidae in the Pale
arctic are
(1) the border of the steppe and extraarid complexes.
The transition of the steppe into semideserts and deserts
is a very distinct border in the distribution of many car
penter moths. This border is the strongest, like others,
in the direction from south to north. The capacity from
north to south is 11 species; from south to north it is
36 species. The efficiency of this border is 90%.
(2) northern border of subtropical forests in eastern
Asia (it passes in the Middle Amur River region and
Primorye of Russia). Capacity from north to south is
two species; from south to north it is 22 species. Effi
ciency of this border is 83%.
The geomorphologophytocenotic borders are
confined to a particular geomorphological obstacle:
range, desert, and water barrier, and they are not
always related to the zonal borders.
The zoogeographical borders in the distribution of
cossids are mountain systems such as the Caucasus,
Zagros, Kopet Dagh, Altai, and mountains of Central
Asia (Tien Shan, Hisor, Darvaz, and PamirAlay). In
each of these mountain systems, a specific complex of
endemic species is also present, as will be discussed
below in the special section. Cossids (with the excep
tion of the genus Catopta Staudinger, 1899) are a group
which have not mastered the high mountain regions;
therefore, this complex of mountain endemics is rep
resented in mainly the midmountain species, which
are not going beyond 1500–1800 m in the Russian part
of the Altai–Sayansk mountain system, above 2500 m
in the Mongolian Altai, and 2500–2700 m in the
mountains of the Central Asia, Iran, and Turkey. This
explains the poverty of Cossidae faunas in PamirAlay
and the Tibetan Plateau.
Cossidae is one of the few groups of Lepidoptera
where the desert endemism is shown (Yakovlev and
Dubatolov, 2013). Even rather small mountain ranges
are impassable obstacles to a number of desert species.
For example, the Baitag Bogd Range, dividing the
Dzungarian Gobi desert into its two most homoge
neous parts—the Mongolian part (Barun Hurai) and
the Chinese part (the Dzungarian desert itself)—
became an obstacle to two pairs of vicarian species of
cossids: Deserticossus pullus (Hua et al., 1990) and D.
beketi (Yakovlev, 2004), Phragmataecia roborowskyi
Alpheraky, 1897 and Ph. anikini Yakovlev, 2011. In the
dismemberment of a desert biota, the most zoogeo
graphic bounders are the Zagros, Kopet Dagh, Tien
Shan, and Altai mountains.
At the moment it is difficult to estimate the capacity
and efficiency of Tien Shan as a zoogeographical border
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due to a lack of information about carpenter moths of
the Taklamakan desert and the Turfan depression.
The Zagros Mountains significantly limit the dis
tribution of many species of Cossidae. The efficiency
of the Zagros as a border between the cossid faunas in
Mesopotamia and the sands of eastern Iran is 82%.
The capacity of the Zagros border from west to east is
11 species and from east to west it is 12 species.
The efficiency of the Kopet Dagh Mountain (com
parison of fauna in the Karakum Desert and sands the
northeastern part of Iran, primarily in the territory of
provinces of Semnan, Isfahan, and Khorasan) is 60%.
The capacity of the Kopet Dagh border from north to
south is 13 species; from south to north it is 4 species.
As a border in the distribution of insects, Altai was
studied for a number of insect groups. Altai is consid
ered here together with the Gobi Altai. In addition,
Baitag Bogd is included as a border range, which, as has
been seen above, divides the Dzungarian Gobi Desert.
This view does not conflict with the more extensive
treatment about the Altai highland (Maloletko, 1999;
Kamelin, 1998, 2005). Sergeev (1986), V.V. Dubatolov
(2007), and R.V. Yakovlev (2003) estimated the indica
tors of this border in the distribution of the orthopterous
and lepidopterous (Arctiidae and Papilionoidea)
insects. Altai differentiates the fauna of the sands of
Dzungaria and the eastern areas of Gobi. The efficiency
of the Altai border is 81%. The capacity of the Altai bor
der from west to east is 20 species and from east to west
it is 11 species.
The Caucasus is also a significant zoogeographical
border. The capacity of the Caucasian border is 59%.
Efficiency from north to south is 3 species and in the
opposite direction it is 13 species.
The desert borders in the Palearctic are very wide
spread. In the distribution of cossids, the sands of
Dzungaria are most significant, delimiting the fauna
of Altai from the fauna of the Dzungarian Alatau and
Tien Shan. The efficiency of the border from north to
south is 9 species and from south to north it is 19 spe
cies. The capacity of the border is 90%.
The Tajik depression, as well as the sands of the
depression of Dashte Lut, is an equally significant bor
der, dividing Hisor and Darvaz from the fauna of Paro
pamisus. The efficiency of the border from north to
south is 18 species; from south to north it is 10 species.
The capacity of the border is 87%.
The water barriers are less tangible for the insular
territories of the Palaearctic, such as the islands of the
western Mediterranean, the Canary Islands, and
Japan, but much more effective in the case of the east
ern Mediterranean islands (Crete and Cyprus), where
there are high rates of endemism.
The rates of intracontinental hydrographic borders
such as the Caspian, Mediterranean, and Black seas
are very significant. Large rivers are not borders in the
distribution of carpenter moths.
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The Caspian Sea is a barrier in the distribution of
cossids between the deserts of the southwestern Kaza
khstan, western Uzbekistan, western Turkmenistan,
and the southern Volga region between the Caucasus
and South Caucasus. The efficiency of the border from
west to east is 14 species; from east to west it is 21 spe
cies. Border capacity is 80%.
The Mediterranean Sea is one of the most impor
tant borders in the Palearctic. Its efficiency from north
to south is 9 species; from south to north it is 27 species.
Border capacity is 90%. The largest community of fau
nas is observed in the area of Gibraltar, where, in the
territory of European southern Spain, however rarely,
Wiltshirocossus aries (Püngeler, 1902) is met and vicar
ian Saharan Eremocossus vaulogeri (Staudinger,
1897)–E. almeriana (de Freina et Witt, 1990), which
was long considered a subspecies of the first, recently
proved its specific status (Yakovlev, 2008).
The Black sea is also a very significant border in the
distribution of cossids. The fauna of northern Turkey
(20 species) is separated from the depauperate fauna of
the northern Black Sea region (16 species). The effi
ciency of the border from north to south is five species;
from south to north it is nine species. Border capacity
is 56%.
It has been found that, in the boreal zone, there is
the same number of different species almost every
where in Europe and Asia (three species and, in
places, one species). The subboreal fauna is richer in
the Western Palearctic. There are seven species as
opposed to four species in the steppes of Western Sibe
ria. The cossid fauna is several times richer in the
mountains of Altai and Sayan: 12 species (including
the Mongolian Altai).
When moving south, the picture changes abruptly
in terms of the increase in the number of different spe
cies in the Western Palearctic. The distribution of spe
cies wealth in the boundary between the subtropical
and tropical zones of the Palaearctic is as follows: west
of Sahara 19 species, the central part of Sahara 21 spe
cies, and east of Sahara 16 species. The abundance is
maximum in Asia Minor (45 species) and palaearctic
Iran (69 species); a significant decrease in species
diversity can be noted in the direction to the east in the
central areas of the Palearctic: Turan (37 species) and
Gobi (17 species).
The island fauna of the Western Palearctic, in gen
eral, is not very rich. On the Canary Islands only three
species are noted, and one was not studied and only
determined to the genus (Saldaitis and Yakovlev,
2008). For Crete five species are known, on Karpathos
one species, in Cyprus only two species, and in Sicily
four species.
The highlands of the central and western Asia are
quite rich in the specific relation, and, as was already
mentioned, Cossidae show a high diversity in the low
mountain and midmountain zones. In the Zagros
Mountains there are 16 species of cossids; on Kopet

Dag 25 species. On Tien Shan there are 27 species of
cossids, on Hisor 29 species, on Darvaz 14 species,
and on Alay 16 species. Mountain systems like Zaalay
(seven species) and Pamir and Badakhshan (only six
species) are significantly depleted. The mountains of
Paropamisus are much richer, mostly at the expense of
the midmountain elements. On Paropamisus, 19 spe
cies are noted. The Hindu Kush is much poorer (ten
species). On the Tibetan Plateau only two species are
noted.
Therefore, a tendency towards the depletion of
species composition is positively traced in the most
elevated highlands. The absence of the lowmountain
and midmountain zones leads to the deficiency of
fauna of carpenter moths in Zaalay, Hindu Kush,
Badakhshan, Pamir, Kashmir, and especially the
Tibetan Plateau.
The fauna is depleted to the east. There are seven
species in the Middle Amur River region, ten species
in Primorye, seven species in Korea, and nine species
in the northern part of the basin of Yangtze. It should
be noted that the fauna here is depleted not only quan
titatively, but also qualitatively (the deficiency of
endemic genera and species and the absence of sub
tropical elements, except for Cossus siniaevi Yakovlev,
2004, coming to Sichuan).
In the south there is a sharp increase in species
wealth. The fauna of the Hengduan Mountains is rich.
Twentythree species inhabit Yunnan and 12 species
inhabit Sichuan.
The fauna of Himalayas are very heterogeneous.
Four species of cossids are revealed in the western part
of the highland in Kashmir and Ladakh. In Nepal the
fauna is much richer: 14 species. A sharp increase of
the number of different species is observed in the east
ern part of Himalayas (30 species).
The island fauna of the eastern Palaearctic is very
poor. There are six species in Japan (without Ryukyu)
and two species in Sakhalin. Cossids are not found on
the Kuril Islands.
The species wealth of carpenter moths in the Palae
arctic is attached to the arid regions and mountain sys
tems, where arid landscapes are presented fully
(Zagros, Tien Shan, and Hisor). The factors of decline
in the species wealth of carpenter moths are an
increase in humidity and height increase above sea
level. The increase in species diversity in the
Hengduan Mountains is observed at the expense of
endemics and inclusion of tropical elements.
A similar tendency is observed in terms of generic
diversity. The increase in the generic diversity grows
gradually from 2–3 in the boreal zone and 4–5 in the
subboreal to 10–13 in the subtropical, reaching a max
imum in Yunnan (20 genera).
The rates of endemism are very uneven. At high lat
itudes endemism in carpenter moths is not expressed.
In the subboreal zone endemism is noted in the south
ern Volga region (four species) and the Altai–Sayan
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Fig. 1. Centers of endemism of carpenter moths in the Palaearctic.

highland (six species, including the Gobi Altai). In the
subtropical zone the endemics much higher. Horons
such as Caucasus (5 species), Kopet Dag (5 species),
Zagros (6 species), Tien Shan (9 species), Paropamisus
(10 species), Hisor and Darvaz (14 species), the moun
tains of Asia Minor (20 species), and the Himalayan–
Tibetan region (41 species) are in the lead (Fig. 1).
As was already mentioned, among carpenter moths
there are the many desert endemics. There are four
endemic in the eastern Gobi, five in the Dzungarian
Gobi, two in the southern regions of the Zaaltai and
Zahuyin Gobi, six in Kyzyl Kum, two in Kara Kum,
and four in Mesopotamia. It is important to note that
there are two endemic genera of cossids in the deserts
of Mongolia. In the northern Sahara the number of
endemic is also high (12 species); six endemic species
(including two endemic genera) are noted in the arid
lowhill terrains of the Atlas.
One important factor determining the distribution
is an island endemism. On the Canary Islands there is
one endemic species of African kinship. In the Medi
terranean there are one species on Sicily, one on
Cyprus, and three on Crete. By the example of cossids,
the rates of island endemism in the eastern Palearctic
are very poorly resolved (Sakhalin has zero endemics;
Japan has 1 endemic, 14% of the fauna).
The endemics of the generic rank are distributed as
follows: Atlas two genera, Gobi two genera, and
Himalayan–Tibetan region three genera.
PATTERNS OF GEOGRAPHICAL
DISTRIBUTION OF COSSIDAE
IN THE INDO–MALAYAN REGION
The carpenter moth is not an abundant enough
group of insects to speak about borders of the Palae
arctic and Indo–Malayan and Afrotropical areas only
on the basis of their distribution. Recently, Dubatolov
CONTEMPORARY PROBLEMS OF ECOLOGY
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(2007, 2008a) conducted a major study oriented to the
delimitation of the southern border of the Palaearctic.
In general, the data of Dubatolov, received by him on
the basis of an analysis of the distribution of the Arcti
idae, are convincing and applicable to the group con
sidered here.
The border with the Indo–Malayan region is tradi
tionally taken on the southern macroslope of the
Himalayas. The efficiency of the Himalayan border is
100%. It is more difficult to establish a border for such
territories as the extreme southeast of Iran and south
ern Pakistan, as well as in eastern China, where there
are not welldefined zoogeographic barriers. It is prob
ably impossible to draw a clear border and to speak
more correctly about a transition zone, where the
number of Oriental and palaearctic species is approxi
mately equal. Kryzhanovskii (2002), Dubatolov and
R. Zahiri (Dubatolov and Zahiri, 2005) designate
southern Iran and southern Pakistan to the Indo–
Malayan Region. The data on Cossidae from these ter
ritories, in my opinion, are rather full. To my knowl
edge 17 species inhabit here. The distribution of spe
cies on the faunal groups is shown in Table 1.
The presented data help us understand that southern
Iran is very difficult for a zoogeographical estimation of
territory. A number of species noted in southern Iran
(Makran) are also found in eastern Arabia (Oman).
Others are widespread palaearctic species, passing from
the west of the Sahara through Arabia to different bor
ders in Turan.
Our analysis shows that, in the fauna of southeast
Iran and southern Pakistan, there are 17 species of
Cossidae: 4 are tropical (23.5%) and 13 species are of
palaearctic origin (76.5%); the south of Iran can be
defined as a transition zone between the Palearctic and
Indo–Malayan region.
No. 1
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Table 1. Ratio of the Palaearctic and tropical elements in southeastern Iran and southern Pakistan
Oriental

Palaearctic

Afrotropical

Chinocossus acronyctoides Moore, Cossus cossus L., Holcocerus gloriosus Ersch., Azygophleps scalaris H.Sch. Azygoph
Dervishiya cadambae Moore
H. zarudnyi Gr.Gr., H. holosericeus Stgr., leps larseni Yak. & Sald.,
Vartiania zaratustra Yak., V. senganensis Dan., Two species
Only two species
Eremocossus vaulogeri Stgr., E. foedus Hps.,
Cossulus zoroastres Gr.Gr., Barchaniella
mus Gr.Gr.
Isoseras bipunctatum Stgr., Phragmacossia
territa Stgr., Meharia incurvariella persica
Wiltsh.
Only 13 species

Table 2. Ratio of the Palaearctic and Oriental species in eastern Asia
Region

Palaearctic species

Oriental species

Endemic species

Southern Priamurye
(Khabarovsk krai and Amur
oblast), Heilongjiang (China)
and Primorye
(Russian Federation).
Only 11 species

Catopta albonubila, Acossus
Zeuzera multistrigata.
terebrus, Cossus cossus, C. sini One species
aevi, C. orientalis, Deserticos
sus tsingtauana, Streltzoviella
insularis, Eogystia sibirica,
Phragmataecia pygmaea,
Ph. Geisha. Only ten species

No

Northeast China (Jilin,
Liaoning, Hebei, Shandong,
Shanxi), Korea. Only ten
specie

Catopta albonubila,
Zeuzera multistrigata.
Acossus terebrus, Cossus cossus, One species
C. siniaevi, C. orientalis,
Deserticossus tsingtauana,
Streltzoviella insularis,Eogystia
sibirica, Phragmataecia pyg
maea. Only nine species

No

North of the basin of Yangtze: Catopta albonubila,
Cossus cossus, C. siniaevi,
Jiangsu, Anhui, Henan,
Deserticossus tsingtauana,
Hubei. Only ten species
Streltzoviella insularis.
Only five species

Chinocossus acronyctoides,
Yakudza vicarious, Zeuzera
multistrigata, Polyphagozerra
coffeae. Only four species

Chinocossus hunanensis.
One species

South of the basin of Yangtze: Cossus cossus, C. siniaevi.
Zhejiang, Fujian, Jiangxi,
Only two species
Hunan. Only 12 species

Chinocossus acronyctoides,
Yakudza vicarious, Zeuzera
multistrigata, Polyphagozerra
coffeae, Phragmataecia inno
tata, Ph. cinnamomea, Xyleu
tes persona. Only seven spe
cies

Paracossus longispinalis,
Chinocossus hunanensis,
Azygophleps confucianus.
Only three species

Southern China:
Guangxi and Guangdong.
Only 14 species

Chinocossus acronyctoides,
Chinocossus hunanensis,
Frantsdanielia likiangi,
Neurozerra flavicera.
Wittocossus mokanshenensis, Only two species
Phragmataecia innotata,
Ph. impure, Ph. gummata,
Zeuzera multistrigata,
Zeurrora indica, Polyphagoz
erra coffeae, Xyleutes strix,
X. persona, Chalcidica minea.
Only 12 species

No
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Fig. 2. Zoogeographic borders influencing the distribution of Cossidae in the Oriental region: (1) border of the equatorial forests
on the Malay Peninsula, (2) border of the dry savannas of India, (3) the Palk Strait, (4) the Strait of Malacca, (5) the Karimata
Strait, (6) the Makassar Strait, (7) the Lombok Strait, (8) the seas of Ceram and Halmahera, (9) the Molucca Sea, and (10) the
Annamese Mountains.

This analysis on both lowhill terrains and the
plains of eastern China are presented in Table 2.
Therefore, the data on the distribution of carpenter
moths in eastern Asia agree almost completely with the
data on the distribution of tiger moths of the subfamily
of Arctiinae (Dubatolov, 2007, 2008a). The transition
zone between the Palearctic and Indo–Malayan region
is the basin of Yangtze. North of the Yangtze, a small
preponderance in favor of the Palaearctic species is still
preserved; south of the Yangtze, the share of palearctics
declined sharply (from five to two species) and the num
ber of tropical species increases (from four to seven spe
cies). Endemic species are also related to genera with
Oriental origin.
The main evphytocoenotic borders (Fig. 2) affect
ing the distribution of Cossidae in the Indo–Malayan
region are
1. the border of the Equatorial forests on the far
north of the Malay Peninsula. The efficiency of this
border is 62.5%. The capacity of the border from north
to south is 22 species; from south to north it is 3 species.
2. the border of the dry savannas of northwestern
India with the wetter regions of northeast India (a
southeast macroslope of the Himalayas) and south of
India (in the southern part of the Deccan Plateau).
Efficiency of this border is 66.6%. The capacity from
northwest to southeast is three species; southeast to
northwest it is seven species. This border limits the
penetration of hygrophilous species in the dry savan
nas of northwestern India. It must be noted that these
conclusions are preliminary because of the very weak
study of Cossidae in the fauna of the Deccan high
lands, Orissa, and Madhya and Andhra Pradesh.
CONTEMPORARY PROBLEMS OF ECOLOGY
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Geomorphological–phytocoenotic borders in the
Indo–Malayan region are also presented by various
kinds of barriers, but it should be noted that water bar
riers play a very important role in this region.
In regards to mountain ranges, the Shan Moun
tains in Myanmar stick out. The efficiency of this bor
der is quite high and is 82.5%. Its capacity from west to
east is 23 species and from east to west it is 10 species.
The Shan border delimits the fauna of the eastern
Hindustan from the fauna of southern Indochina.
Probably, the frontier role of the Thar Desert is
high, but the study of this horon is extremely low and
we will refrain here from estimating its significance.
In the dismemberment of the biota in Southeast
Asia, water barriers are very important:
1. The Palk Strait separates the fauna of southern
India from Ceylon. Its efficiency is 61.1%. Capacity
from India is seven species; from Ceylon it is six spe
cies. Perhaps the rates for this border will change in the
future, as southern India has until now been studied
very fragmentarily.
2. The Strait of Malacca between the Malay Penin
sula and Sumatra is a quite significant biogeographic
barrier. The efficiency of this border is 40.7%. From
Malacca the capacity is one species; from Sumatra it is
ten species.
3. The Karimata Strait between Sumatra and
Borneo is also a quite significant border in the distri
bution of cossids. The efficiency of the border is
51.1%. The capacity from the Sumatran part is 9 spe
cies and from Borneo there are 14 species.
4. The Makassar Strait, which divides Borneo from
Sulawesi, is a very powerful zoogeographic border (the
No. 1
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Fig. 3. Centers of species diversity in the Oriental region.

northern part of the Wallace Line). Its efficiency
according to the data on the distribution of carpenter
moths is 85.4%. From Borneo the capacity is 26 spe
cies and from Sulawesi it is 15 species.
5. The southern part of the Wallace Line (the Lom
bok Strait between the islands of Bali and Lombok) is
also a very significant border in the distribution of
cossids. Its efficiency is 87.5%, the capacity from west
is 19 species, and from east it is 9 species. In general,
for the faunas on both sides of the Wallace Line, there
are widespread species of large carpenter moths from
the subfamily Zeuzerini.
6. The Ceram and Halmahera seas are a significant
water barrier between the Moluccas and New Guinea.
Like the two previous borders, this barrier is very
important. Its efficiency is 83.3%, the capacity from
the Moluccas is 11 species, and from New Guinea it is
19 species.
7. The Molucca Sea is between Sulawesi and the
Moluccas. Its efficiency as a zoogeographic barrier is
83.7%. Capacity from Sulawesi is 19 species and from
the Moluccas it is 12 species.
One of the centers of species diversity in the Indo–
Malayan region (Fig. 3) is the mountains of northern
Indochina (to the eastern slope of the Sichuan Alps).
Here there are 41 species of carpenter moths. This
region is the richest also in the representation of gen
era (27 genera). The representatives of two palaearctic
genera, more specifically Catopta tropicalis Yakovlev et
Witt, 2009 and Streltzoviella owadai Yakovlev, 2011,
enter this area (the mountains of Fansipan).
In southern Indochina there are 35 species. On the
Malay Peninsula there are only 18 species. The fauna of
Hindustan is also not rich (only 14 species), which is
associated with a bad study of the western and southern
parts of the Peninsula, in particular of the Thar desert.
The Islands of the northern part of the Indo–
Malayan region is quite poor in the number of species

of Cossidae (for the Philippines 17 species, Ceylon 11,
Taiwan and the Andaman Islands 9 species, and
Ryukyu only 3 species).
The fauna of the large islands in the southeastern
part of the region is much richer. In recent decades the
island faunas of Lepidoptera have been actively stud
ied and analyzed (Zolotukhin, 2009; Holloway, 1987,
1997). On Borneo there are 33 species of carpenter
moths, on Sumatra 27 species, in Java 18 species, and
on Bali 9 species; on Sulawesi the fauna stands in
marked contrast and has 25 species. On the Sunda
Islands (at a distance from Lombok to Sumbawa
inclusive) there are 7 species. The fauna of Komodo,
Flores, and Sumba is somewhat richer. Here there are
9 species. On the Moluccas there are 18 species of
Cossidae. On New Guinea 27 species are known.
The sharp decrease in the number of genera in the
island faunas towards New Guinea should be noted.
On Borneo the number of genera of cossids is maxi
mum (21 genera, of them 6 are of a nominotypical
subfamily); on Sulawesi, the number of genera is
already much lower (15, 3 of which relate to Cossi
nae). On Flores and Sumba only one genus relates to
Cossinae (the total number of genera is seven). On the
Moluccas and New Guinea, only representatives of
Zeuzerinae are noted. On Mollucan there are nine
genera; in New Guinea there are ten. The most rich
genus, having a wide radiation on New Guinea and the
Moluccas, is the genus Trismelasmos Schoorl, 1990.
In the mainland Indo–Malayan region, northern
Indochina is richest (in both the number of species of
Cossidae and the diversity of genera); on the islands, the
faunas of Borneo, Sumatra, Celebes, and New Guinea
are richest. There is a decrease of the generic diversity of
carpenter moths from Borneo to New Guinea (more
than twofold) and a sharp decrease in the number of
genera from the nominotypical subfamily.

CONTEMPORARY PROBLEMS OF ECOLOGY

Vol. 8

No. 1

2015

PATTERNS OF GEOGRAPHICAL DISTRIBUTION OF CARPENTER MOTHS

43

20
3

7

5

11
11

6

4
15

19

4

Fig. 4. Centers of endemism of carpenter moths in the Oriental region.

A large number of endemic species of cossids in the
Indo–Malayan region is noted in the mountains of
northern Indochina (20 species, i.e., 48.7% of fauna).
Most centers of endemism are concentrated on the
islands. On the islands of the north region, there are
not many endemics: Taiwan, one species, 11% of the
fauna; Hainan, one species, 14% of the fauna; and
Andaman Islands three species, 33.3% of the total
number of species.
The rates of endemism (the number of endemic
species and the percentage ratio of endemics of the
total number of species in the fauna) significantly
increases in southern part of the region (Ceylon, 5 spe
cies, 45% of the fauna; Philippines, 7 species, 41% of
the fauna; Java 4 species, 17% of the fauna; Sumatra,
4 species, 15%; and Borneo, 11 species, 33% of the
fauna). The highest rates of endemism in the family
can be found (Fig. 4) on Sulawesi (15 species, 60% of
the fauna) and the Moluccas (11 species, 55% of the
fauna), as well as on the islands of Sumba, Flores, and
Timor (six species, 54.5%). The maximum rates of
endemism are on New Guinea (19 species, 70% of the
fauna). On the Solomon Islands there is one endemic
(14.3%); on the islands of New Britain there are none.
There are no carpenter moths noted to the east (on
Vanuatu, Fiji, New Caledonia, the Marshall Islands,
and others).
PATTERNS OF GEOGRAPHICAL
DISTRIBUTION OF COSSIDAE IN AUSTRALIA
At the moment, for the fauna of Australia, 74 spe
cies are known relating to 9 genera of 2 subfamilies of
carpenter moths. The data on the faunistics of cossids
in Australia are very fragmentary. The riparian forests
of Australia are the richest, the richest of which are the
territories of Queensland, where there are 53 species.
CONTEMPORARY PROBLEMS OF ECOLOGY
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There are not much data on the desert regions, includ
ing the Northern Territory. Only three species of
cossids are authentically known. It is evident that the
main border restraining the distribution of cossids
inside the Australian continent is the humidity gradi
ent. For forests of the south and west of Australia,
30 species are known; for New South Wales (the south
part of Australia) there are 15 species.
Australia is a center of endemism. Out of 82 spe
cies, there are only 4 which, outside of Australia, are
found in Tasmania and in New Zealand. Out of eight
genera, five are endemic.
The major zoogeographic border in the distribution
of the carpenter moths in the eastern Hemisphere are
the water barriers separating the Lesser Sunda Islands
and New Guinea (the Papuan zoogeographic realm of
the Paleotropic (Kryzhanovskii, 1980, 2002)) from
Australia. The efficiency of the seas of Timor, Arafura,
and the Torres Strait is 100%. The capacity from the
Lesser Sunda Islands and New Guinea is 38 species;
from Australia it is 82 species.
The genus Culama Walker, 1856 (the exact system
atic location of which is still not clear) is very particu
lar morphologically and close to the Patagonian Chil
ecomadinae Schoorl, 1990. The representatives of
Culama and Chilecomadinae have at a base of valves of
a specific foliate platelet structure. However, it is not
completely clear whether homology does this or con
vergence.
The large genus Endoxyla HerrichSchäffer, (1854)
(in Australia there are 61 species) is subendemic for
Australia. There are overall in the genus 63 species
(except for the Australian representatives, one species
inhabits Sulawesi and the second is endemic to
Luzon). On the followup study of cossids in Austra
lia, probably the richest areas will be the coastal tropi
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Fig. 5. Zoogeographic borders influencing the distribution of Cossidae in the Afrotropic: (1) the northern border of evergreen
equatorial forests; (2) the southern border of evergreen equatorial forests; (3) the Kivu–Ruwenzori mountain chain and lakes of
Victoria, Albert, Edward, Kivu, and Tanganyika; (4) the Madagascar Strait; and (5) Sahara.

cal rain forests to the east of the Great Dividing range;
however, this hypothesis requires confirmation.
PATTERNS OF THE GEOGRAPHICAL
DISTRIBUTION OF COSSID
IN AFROTROPICAL REGION
A discussion of the borders of the Palaearctic and
Afrotropical region was conducted long ago. The bor
der in northern Africa we accept conditionally as the
Tropic of Cancer. Arabia is the transition zone between
the Afrotropic and Palaearctic that was shown in terms
of Papilionoidea by T. Larsen (Larsen, 1984, 1991) and
Cossidae by Yakovlev and Dubatolov (2013). Results
on the distribution of Cossidae in the territory of Ara
bia show that Yemen and the southwestern part of
Saudi Arabia relate to the Afrotropical region and
allow us to consider the east and north of Arabia as
part of the Palearctic.
The main evphytocoenotic borders (Fig. 5) deter
mining the distribution of cossids in the Afrotropic
region are the northern and southern borders of the
equatorial forests.

The northern border of the equatorial forests is an
important border; the Sahelian species do not pass
south of it, and in the north the forest species of western
and central Africa do not penetrate in the Sahel. Effi
ciency of border is 91% (capacity from north to south is
only 8 species and from south to north it is 58 species).
The southern border of the equatorial forests is
also a natural barrier to the distribution of the forest
hygrophilous species south in the savannas of the
southern Africa and the specific species that inhabit
the savannas do not penetrate into the forests to the
north. The efficiency of the border is 66% (capacity
from north to south is only 35 species and from south
to north it is 23 species).
Geomorphological–phytocoenotic borders in
Africa, like in other regions, are represented by moun
tain ranges, deserts, and water barriers.
The main mountain massif that is the zoogeo
graphic border in the territory of Africa is Kivu
Rwenzori, a mountain chain which forms a powerful
barrier for the exchange of faunas between the humid
regions of western Africa and the more arid regions of
the eastern Africa with the support of such hydro
graphic barriers as Lake Victoria, Lake Albert, Lake
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Fig. 6. Centers of endemism of carpenter moths in the Afrotropic.

Edward, Lake Kivu, and Lake Tanganyika. The effi
ciency of the border is 77.5%; capacity from west is
33 species and from east is 32 species. In addition, the
mountains of Malawi (the Mulanje Massif), as well as
the eastern regions of Zaire and Zambia, may repre
sent a important center of species diversity and ende
mism; however, for now this region in Africa is studied
extremely fragmentarily and inhomogeneously, so we
cannot draw any final conclusions.
Estimating the other mountain borders in the terri
tory of Africa is not possible due to a lack of faunal
material.
The Sahara as a zoogeographic border in the distri
bution of species of Cossidae is impervious. Efficiency
of the Saharan border is 100%.
The Madagascar Strait as a zoogeographic border
provides the 100% isolation of the Malagasy fauna
from the continental on the species level.
In the Afrotropical region, the cossid fauna of the
equatorial zone is richest where species diversity is dis
tributed as follows: western Africa has 40 species, the
central and eastern Africa have 51 species. The faunas
of the Namib Desert and the Kalahari Desert are
rather rich in carpenter moths; 25 species are noted
CONTEMPORARY PROBLEMS OF ECOLOGY
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totally. Namaqualand (21 species) and the Drakens
berg Mountains (25 species) are very rich in cossids.
On the Ethiopian Highlands there are 20 species. On
Madagascar there are 33 species of cossids.
The fauna of the equatorial (21 genera) and south
ern Africa (11 genera) is richest in genera. In the fauna
of Madagascar there are seven genera.
In the Afrotropical region, some centers of ende
mism can be associated (Fig. 6).
The equatorial zone of Africa is richest in endemic
species. Here there are a lot of endemics from taxons
of supraspecific level as well (one subfamily and seven
genera).
In the regions the picture is as follows:
1. Western Africa has 13 species and 1 genus.
2. Twentyeight endemics and 1 endemic genus
inhabit in the equatorial sector of eastern Africa.
3. Central Africa (data, mainly in the Congo) is
inhabited by 20 endemic species.
At the moment it is quite difficult to talk about the
centers of endemism in the equatorial zone of the
Afrotropic, because there are not as much faunal data
as for the Oriental region or the Palearctic. A large
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number of endemics from these places has provenance
with the Kenyan highlands (eight species).
Deserts and semideserts of Afrotropic are poorer in
number of endemic taxons; in the southern part of
Africa the centers of endemism can be seen in more
detail than in other areas of the region.
In the Kalahari and Namib deserts there are nine
species, thus five of them are probably narrow local
endemics of the ultraarid deserts of the Skeleton Coast
in Namibia. The narrow local endemics of the Drak
ensberg are four species; those of Namaqualand are
three species.
Madagascar undoubtedly leads in number of
endemic taxons. Here there are 33 species (100%
endemics), 4 endemic genera (out of seven known
ones), and 1 endemic subfamily—Pseudocossinae
Heppner, 1984.
ZOOGEOGRAPHIC ZONING OF LAND
ON THE BASIS OF THE FAUNA
OF CARPENTER MOTHS (COSSIDAE)
1. The Holarctic Kingdom. The cossid fauna in the
Holarctic includes 310–320 species of 60 genera (from
six subfamilies). Of them, 31 genera and about
290 species are endemics of the Holarctic. The share
of the Palaearctic is 83.9% (26) endemic Holarctic
genera. In the subfamilies of Cossinae and Zeuzeri
nae, the share endemic to the palaearctic species
makes up more than 90%. The largest endemic palae
arctic genera are Dyspessa Hübner, (1820) (59 spe
cies), Cossulus Staudinger, 1887 (26 species), and
Deserticossus Yakovlev, 2006 (19 species).
1.1. The boreal region is extremely poor in the
fauna of Cossidae. Here 11 species from 7 genera are
noted. Representatives of three subfamilies are wide
spread in the boreal region—nominative, Zeuzerinae,
and Catoptinae. The only one specific for the boreal
region (subendemic) is the genus Acossus Dyar, 1901,
representatives of which are found in the boreal
regions of North America (three species), as well as
very widely (from Scandinavia and southern Yakutia
north to Israel, and central China to the south) in Eur
asia (one species, Acossus terebra). Another welliso
lated species, A. viktor Yakovlev, 2004, a local endemic
of the northern part of the Great Lakes depression,
does not relate to boreal fauna. Acossus is the only
genus of carpenter moths having holarctic distribution
(Yakovlev, 2007). Other than Acossus in the Old World
and New World, only Zeuzera pyrina Linnaeus, 1761 is
met; however, its repeated findings in the different
areas of the United States were caused by invasion.
There are four ndemic species for the boreal region;
there are three North American species of the genus
Acossus and an endemic of the boreal part of the Altai–
Sayan highland—Catopta perunovi Yakovlev, 2008.
1.2. The region of Ancient MiddleEarth is very
original in the fauna of Cossidae. In the region there
are 244 species (232 endemics) from 39 genera

(22 endemic) relating to 5 subfamilies. In this territory
there are three subendemic genera: Dyspessa (it comes
to Middle Europe); Paracossulus Schoorl, 1990 (there
are single findings is in the south of the West Siberian
plain); Deserticossus Yakovlev, 2006 (D. consobrinus
Püngeler, 1898) comes to Transbaikalia; and D. tsing
tauana BangHaas, 1912 is distributed in the eastern
Palearctic (Yakovlev, 2006)).
1.2.1. The Mediterranean subregion. It is rather
rich in Cossidae; 45 species of 20 genera, including
endemic genera, are noted: Semitocossus Yakovlev,
2008 (the eastern Mediterranean); Wiltshirocossus
Yakovlev, 2008 (the panmediterranean genus). There
are 60 endemic species; of them, a large part is narrow
endemics of the Canary Islands (1 species), mountains
of the Atlas (7 species), different areas of the eastern
Mediterranean (19 species), etc.
1.2.2. The Sahara–Gobi subregion is the richest in
the fauna of Cossidae in the Palearctic. Taking into
account some divergences in the understanding of the
differentiation of the Sahara–Gobi subregion in
Ancient MiddleEarth with the schemes offered by
Kryzhanovskii (2002) and Dubatolov (2007, 2008b),
I consider it necessary to characterize more fraction
ally the superprovince included in this horon.
1.2.2.1. The Sahara–Arabian superprovince. The
horon is quite specific on the fauna of Cossidae, where
in the western and central parts of the Sahara 2
endemic genera are noted: Mahommedella Yakovlev,
2011 and Brachygystia Schoorl, 1990 (Morocco), as
well as subendemic Camellocossus Yakovlev, 2011.
1.2.2.2. The Iranian–Turanian superprovince is
very rich in Cossidae. The endemic genera are noted
here: Gobibatyr Yakovlev, 2004, Plyustchiella Yakovlev,
2006 and Barchaniella Yakovlev, 2006, as well as the
subendemic genus Vartiania Yakovlev, 2004, which
occurs also in the southernmost Iran and in the eastern
part of Arabia (Oman).
1.2.2.3. Mountain Turkestan, Hindu Kush, Paro
pamisus, and northern Pakistan. In this superprovince
there is one generic endemic Cryptoholcocerus Yakov
lev, 2006, and a considerable number of endemic spe
cies (38), most of which relate to genera Kotchevnik
Yakovlev, 2004, Cossulus Staudinger, 1887, Semagystia
Schoorl, 1990 and Dyspessa. It is worth mentioning
the high endemism of the Tien Shan (nine species),
HisorDarvaz (five species), PamirAlay (five species),
Paropamisus (four species), Badakhshan (two species)
mountains, etc.
1.2.2.4. East Goby superprovince. On the one
hand, the depauperation of fauna can be observed, on
the other, so can high generic endemism (Chingizid
Yakovlev, 2011, Kerzhnerocossus Yakovlev, 2011), as
well as the presence of four species–endemics: Chin
gizid transaltaica (Daniel, 1971), Ch. gobianus
(Daniel, 1971), Kerzhnerocossus sambainu Yakovlev,
2011, and Cossus kerzhneri Yakovlev, 2011, which
allows us to consider on the basis of the above a com
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putation of the eastern Gobi in the rank of the individ
ual superprovince.
1.2.2.5. Tibetan superprovince. In this horon, after
Dubatolov, we include the territory from Mingshan
and mountains of western Sichuan to Altyn Tagh,
Tibet, and the highmountain Himalayas. It will be
observed that, as was correctly noted by Dubatolov
(personal communication), the Palaearctic fauna of
this region is extremely highmountain, while the val
leys and lowhill terrain of the region are occupied by
specific (transitional to the Paleotropical) fauna. In
the fauna of this area there is a number of endemic
species from the genus Catopta, Chiangmaiana qinlin
gensis Hua et al., 1990, Cossus thibetanus Hua et al.,
1990, Dyspessa ruckbeili Yakovlev, 2007, Azygophleps
confucianus Yakovlev, 2006 and others. The fauna of
carpenter moths in Tibet is studied very poorly; there
fore, it is too early to speak unambiguously about the
rank of this horon.
1.3. The east Asian region. The borders of the east
Asian region according to our data coincide with those
allocated by Dubatolov (2007; Dubatolov, 2008a).
Indeed, the southern border of this separation passes
in the Qin Mountains and watershed of the Yangtze
and Yellow rivers, where there is a transitional fauna
between Palearctic and Paleotropical. The northern
border of the region passes along the Middle Pria
murye and Primorye of Russia. In the Himalayas, the
border of region is on the southern macroslope at a
height of 3500–4000 m. This is confirmed by upto
date materials from different parts of the Himalayas
processed by the author. For example, the material
from the different provinces of Nepal, collected at dif
ferent heights, shows the presence in the zone above
3500 m of a nagornoasian species of Catopta cashmi
rensis Moore, 1879 and this species is not observed
lower in the mountains, yielding to large number of
Oriental elements. On the contrary, in Bhutan there
are only two species of Cossidae: Catopta cashmirensis
and endemic Phragmacossia dudgeon (Arora, 1974),
which has also a Palaearctic origin. Recently, a pro
cessed material from the state of Arunachal Pradesh
(North India) shows its hundredpercent relation to
the Paleotropic (Yakovlev, 2013). In total there are
18 species from 12 genera in the region. Of them, ten
species are endemics; there are no endemic genera.
Therefore, the east Asian region is not very specific in
the fauna of Cossidae.
1.4. The Sonoran region. According to American
authors (Dyar, 1940; Hodges et al., 1983), 40 species
of carpenter moths inhabit the territory of the Sonoran
region, relating to 15 genera of 3 subfamilies. Most
species (more than 30) and five genera are endemic for
this region. Most genera have representatives in the
south—in Central and South America. It should be
noted that the faunistics of Cossidae in the New World
are still studied very poorly.
2. The Paleotropical Kingdom. The fauna of
Cossidae in the Paleotropic is very rich and original
CONTEMPORARY PROBLEMS OF ECOLOGY
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(471 species belonging to 88 genera from 7 subfami
lies). Of them, 2 subfamilies, 73 genera, and more than
450 species are endemic. The faunas of carpenter
moths in different regions of the Paleotropic differ
from each other. In general terms, a large number of
species can be called Zeuzerinae.
2.1. The Indo–Malayan region. In horon, 49 gen
era from 3 subfamilies (38 of them are endemic) are
noted. It is necessary to divide the region into a num
ber of subregion.
2.1.1. The Malayan subregion is very original in
fauna of Cossidae. Here there are a number of
endemic and subendemic genera.
2.1.1.1. The Malacca superprovince is very close to
the faunal composition with the fauna of Sumatra and
Borneo, for example, the presence of Groenendaelia
Yakovlev, 2004, a genus shared with Kalimantan,
although closely associated with the more northern
Indochina fauna (the genus Relluna Schoorl, 1990).
The fauna of Malacca has a transitional nature; how
ever, the abundance (over 70%) of endemic species
allows us to distinguish this horon as a superprovince.
2.1.1.2. The Kalimantan superprovince. The fauna
of Cossidae in Borneo is very well studied and extremely
original and rich. One important feature is the very a
low representation of Papuan elements (in fauna there
are fully no genera Trismelasmos Schoorl, 1990), as well
as the large representation of Cossinae (the endemic
genus Kalimantanossus Yakovlev, 2004, and a number of
endemic species of Isocossus Roepke, 1957).
2.1.1.3. The Philippino–West Sunda superprov
ince. The fauna of this region is characterized by the
appearance of representatives of the genus Trismelas
mos Schoorl, 1990 and Endoxyla HerrichSchäffer,
(1854), which are represented by a single endemic
species, as well as an almost complete decline of Cos
sinae, except for single species from the genera Hol
lowiella Yakovlev et Witt, 2009 and Roepkiella Yakov
lev et Witt, 2009. In general, the fauna is characterized
by high endemism on the larger islands forming part of
horon, except for Java (which can be associated with
almost complete destruction of native habits on Java).
2.1.2. The Papuan subregion is characterized by a
number of endemic forms of the generic level and a
significant depletion of the representation of subfami
lies—Zeuzerinae predominate. The cossid fauna in
this region is studied quite well, because it is possible to
consider separately the areas included in it. The Pap
uan horon was seen as a zoogeographic region of the
Paleotropic (Kryzhanovskii, 2002); however, the fauna
of carpenter moths in the region is not as original and
shares a number of genera and species with the Indo–
Malayan region, although (based on the distribution of
Cossidae) the Papuan horon should be considered in
the rank of subregion.
2.1.2.1. The New Guinea superprovince is charac
terized by the complete fall of Cossinae. On New
Guinea there are 27 species from 10 genera; from that,
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15 species relate to the genus Trismelasmos. Endemic
genera of Cossidae in New Guinea are not found.
2.1.2.2. The Celebes–Molucca superprovince is
inhabited by 28 species of carpenter moths and signif
icant generic endemism is identified (on the island of
Sulawesi). Monotype genera Ronaldocossus Yakovlev,
2006, Reticulocossus Yakovlev, 2011 and Schoorlea
Yakovlev, 2011 are endemic for this horon.
2.1.2.3. The Timor–Flores superprovince. Here
there are 11 species of carpenter moths, and recently
one endemic genus Sundacossus Yakovlev, 2006 has
been identified (a single genus of the nominotypical
subfamily), including two species—endemics in
Flores and Sumba. The rest of the cossid fauna pre
sents the endemic Bergaris Schoorl, 1990, Trismelas
mos Schoorl, 1990 and the widespread large species of
the genera close to Xyleutes Hübner, (1820).
2.1.3. The Indian subregion is rather poorly studied.
On the basis of the available material it is possible to
speak about the community in South India (Tamil
Nadu and Kerala) and Ceylon, which can be consid
ered a separate superprovince. In addition, as a super
province you can distinguish the Andaman Islands,
where there are around 50% of endemic species by very
poor fauna. The most characteristic appearance of the
fauna in the northeastern part of this subregion is the
presence of a number of similar forms with the fauna of
Indochina (Lakshmia Yakovlev, 2004, Sansara Yakov
lev, 2004, Chinocossus Yakovlev, 2006). To the west there
are species of African kinship, for example Azygophleps
pusilla (Walker, 1856). There is a genus which is shared
with the Palearctic: Dervishiya Yakovlev, 2006.
2.1.4. The Indochinese subregion is extremely rich
in endemic forms of Cossidae. Out of 47 species there
are 35 endemics. It is still too early to talk about the
subdivision of the subregion into smaller horons, but it
is possible clearly to mention the isolation of high
mountains in northern Vietnam (the well studied mas
sif of Fansipan), where species of Palaearctic origin are
frequent: Catopta tropicalis and Streltzoviella owadai,
as well as the mountains of southern Sichuan and Yun
nan (apparently reaching Arunachal Pradesh), which
are rich in endemic species, also partially of Palaearc
tic origin, for example the representatives of the genus
Catopta, as well as northern findings of the genus
Panau Schoorl, 1990 (P. borealis Yakovlev, 2004, and
P. brandstteri Yakovlev, 2013). The mountainous areas
of northern Thailand, northern Cambodia, and Laos
require isolation in the separate horon, where a num
ber of endemic species inhabit from the genera Laksh
mia and Sansara.
2.2. The Australian region. In this horon, along
with Australia, we include Tasmania and New
Zealand. This region has the highest endemism. The
fauna includes 75 species, of which 74 are endemics.
Out of nine genera, five are endemics. The bulk in
Australia is Zeuzerini, from which the most part con
sists of numerous (63 species) representatives of the
genus Endoxyla. The carpenter moth is extremely poor

in Tasmania and New Zealand. There are no endemic
forms; it is represented by two species of the genus
Endoxyla. The faunistics of Cossidae in Australia have
been very fragmentarily published, especially on
Endoxyla, although the first steps are being taken in a
detailed article by Australian colleagues (Kallies and
Hilton, 2012).
2.3. The Afrotropical region. This region is
extremely rich in cossid fauna. In spite of the
extremely fragmentary study from the territory of non
palaearctic Africa, 30 genera (22 are endemic) and
152 species (of which 144 are endemics) is already
known. In addition, in the Afrotropic, there is one
endemic
subfamily—Politzariellinae
Yakovlev,
2011—including two monotype genera. The fauna of
the region is very heterogeneous. The region is divided
into a number of horons; however, there is no clear line
to be drawn because of weak studies. Briefly we will
characterize the subregions allocated by Kryzha
novsky (2002) on the basis of the cossid distribution.
2.3.1. West African subregion. One endemic sub
family Politzariellinae, 5 endemic genera from 3 sub
families, and 16 endemic species are noted.
2.3.2. The fauna of the Sudano–Zambian subre
gion is very specific and there are several endemic gen
era: Koboldocossus Yakovlev, 2011 and Acosma Yakov
lev, 2011. The penetration of genera of Palaearctic or
Arabian origin deep into eastern Africa is interesting:
Eremocossus Hampson, 1892, enters central Sudan
and genus of eremic origin Mormogystia Schoorl, 1990
enters northern Kenya (Lake Turkana). The southern
most penetration genus of Cossidae (noted in the
Palearctic) is the detection of endemic representative
of the genus Meharia Chrétien, 1915, collected on the
Nyasa (Yakovlev et al., 2013). The northern represen
tatives of the genus are known from northern Iran and
the southern Volga region. In addition, there is a com
mon genus from Madagascar (Zeuzeropecten Schoorl,
1990).
2.3.3. Southern African subregion. There is a num
ber of specific taxons, primarily in the form of the gen
era of nominative subfamily Rethona Walker, 1855,
Arctiocossus Felder, 1874, endemic for the region, and
subgenus Meyoarabiella Yakovlev, 2008. In this region
there is a large number of endemic species, most often
local endemics in one region or another of southern
Africa (the Kalahari and Namib deserts, ten endem
ics; Namaqualand, three; Drakensberg, five; and
Karoo, one). Undoubtedly, the southern African
horon should be divided into a number of superprov
inces, but for now there is not enough material; how
ever, provisionally, the isolation of such regions as the
Namib and Kalahari deserts, Namaqualand, Drak
ensberg, and the region between Limpopo and Zam
bezi may be noted, where the share of the central Afri
can forms is quite high (more than 75%). In addition,
it is possible to identify the area of the Karoo as a sep
arate biogeographical superprovince.
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2.4. The Madagascar region. In the territory of
Madagascar there is one endemic subfamily–
Pseudocossinae, 33 species (all are endemics) relating
to 7 genera (five are endemic; the rest are the wide
spread and trophically connected with reeds Phragma
taecia Newman, 1950, and the Zeuzeropecten observed
in eastern Africa). Among the endemic genera, Cossi
nae (four genera) predominate, from which the origi
nal formally and morphologically recently described
monotype genus Rambuasalama Yakovlev et Saldaitis,
2008 comes from. It is too early to talk about a more
fractional division of Madagascar for lack of faunal
data. In Mauritius, Reunion, and Seychelles, carpen
ter moths are not known at all.
3. Neotropical kingdom. The fauna of Cossidae in
the Neotropic is poorly studied. Common features of
the fauna can be described as follows (Gentili, 1989;
Schoorl, 1990; Davis et al., Mitter, 2008):
(i) five subfamilies are common, of which one
(Chilecomadinae) is endemic and two (Hypoptinae
and Cossulinae) are endemic for the New World and
do not pass to the north of the southern United States,
having, most likely, a neotropical origin;
(ii) the number of cossid genera in the fauna of the
Neotropics as follows: Cossinae, 3 genera; Zeuzeri
nae, 7; Hypoptinae, 8; Chilecomadinae, 2; and Cos
sulinae, 5;
(iii) the number of described species is about 100,
which is, in our opinion, about a quarter of the
Cossidae actually living in the Neotropic.
For now we can determine only a very rough zoo
geographical division of Neotropics of the regions on
the basis of the distribution of carpenter moths.
The Neotropical region includes a number of
endemic genera: Allocryptobia Viette, 1951, Givarbella
Clench, 1956, Psychogena Schaus, 1911, and Puseyia
Dyar, 1940, as well as subendemic Langsdorfia Hüb
ner, (1821) and Morpheis Hübner, (1820).
The Antilles–Central American region is studied
very poorly. It is possible to note the presence in the
region of several endemic genera: Psychidocossus
Fletcher, 1982; Voousia Schoorl, 1990; and Psycho
noctua Grote, 1865. Of them, the genus Voousia is
endemic of the Antilles. The specific endemism is very
high, which showed the revision Cossulinae Costa
Rica (Davis et al., 2008), where from Central America
nine species new for science were described. Two spe
cies are endemics of Cuba (Aguila and Cañamero,
2012).
The Chile–Patagonian region is studied quite well
thanks to the work of P. Gentili (1988, 1989). This
region is very specific in the fauna of Cossidae. There,
endemic subfamily Chilecomadinae is noted, which
includes two genera: Chilecomadia Dyar, 1940 and
Rhizocossus Clench, 1957, as well as one endemic
genus Philiodoron Clench, 1957 (Hypoptinae) and
about 20 endemic species.
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CONCLUSIONS
The Paleotropical Kingdom has the richest fauna
in the world in regards to the number of taxons of all
ranks (subfamilies, genera, and species) (in these
terms the Indo–Malayan Region is in the lead, most
likely because it is more studied than the Afrotropic
region). Second place in taxonomic wealth is taken by
the Holarctic region. The Neotropic is in last place on
this list, most likely due to the very weak study of car
penter moths in South and Central America.
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