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Carnivora (Mammalia)
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Abstract. The paper presents an analysis of the occurrence of the Carnivora ( Mammalia)
throughout the world. It has permitted the characterisation of the fauna of this group in parti-
cular zoogeographical provinces and the definition of their boundaries. The distribution of
particular carnivore families has also been discussed.
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I. INTRODUCTION

The zoogeographical regionalization of the world is a very complex problem,
with a long history. Many zoologists made attempts to divide the world into
zoogeographical regions, in which they based themselves chiefly on the distri-
bution of wvertebrates, above all, that of mammals and birds (SCLATER, 1858;
WALLACE, 1876; LYDEKKER, 1896, and others).

ScrATER (1858) distinguished six fundamental zoogeographical regions of
the world: the Palaearctic, Nearctic, Oriental, Ethiopian, Neotropical and
Australian. His division has been maintained up to now only that some zoogeo-
graphers combine the Palaearctic and Nearctic into one region, the Holarctic
(the name suggested by HEILPRIN in 1867). In this paper I use the name Holare-
tic, because quite a number of facts which indicate a close relationship be-
tween these regions justify their union. I shall still return to this subject in
another place of this paper.

The zoogeographical division of particular regions into provinces and areas
and sometimes also the course of the boundaries between them are contro-
versial. A number of such attempts at regionalization have been made since the
times of WALLACE. They aimed at the elaboration of a general zoogeographical
division of the world which would fully satisfy the zoologists concerned with
the distribution of various groups of animals. Nevertheless, in view of the vast
diversity of the animal kingdom and the existence of different factors which
do not allow the reduction of the zoogeographical regionalization of the world
t0 a common denominator, each succeeding study in this field is at the most
only an approach to the generalization or a trial of it but in no case a definite
solution.

For this very reason the present paper does not claim the attainment of the
decisive universal regionalization either, which besides is not attainable at all,
but is only an attempt to apply the statistical methods used recently by Ko-
STROWICKT (1965, 1969) and JAczZzEWSKI and KosTROWICKI (MS.) in the zoogeo-
graphy of insects for the zoogeography based on one mammalian order, the
Carnivora. ;

In the paper I adopted the division into regions, provinces and areas, assu-
ming the full equivalence of particular units of the same level of division. It
is obvious that no comparisons would have been possible without such an agsum-
ption.

As regards the nomenclature used, I, as a rule, based the division into zo-
ogeographical regions on that adopted in the Atlas of Physical Geography of
the World published by the U. S. S. R. Academy of Sciences in 1964. Examples
of wvarious types of zoogeographical regionalization were given by KOSTRO-
WICKI (1965) in his publication on the regionalization of the Macrolepidoptera
of the Palaearctic.

Working at the zoogeography of mammals, I reflected on the choice of an
order which would be the most suitable for its purposes. It would have to
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fulfil the following conditions: it ought to be widely distributed all over the
globe, to contain a relatively great number of well-differentiated species allo-
wing the application of statistical analyses, and to be relatively well known in
so far as the ranges of occurrence of particular species are concerned.

The order Carnivora, suggested by Prof. T. JACZEWSKI, satisfies these con-
ditions thoroughly: it numbers 247 species, which are more or less uniformly
distributed in various continents (except Australia) and being sufficiently well
known themselves have ranges fairly closely examined. The systematic po-
sition of most of these species is well known except for some controversial
species only, which will be discussed in Section III.

I thought over the possibility of inclusion of subspecies in the statistical
analysis but this had to be given up, because the subspecific taxonomy of most
carnivore species, as well as that in other mammalian orders, is now so obscure
that it would practically make all the comparison impossible. This is why I con-
fined myself only to species, and the result of my study has confirmed my
assumptions about the sufficient amount of comparative material.

I wish to express my thanks to Prof. J. WENGRIS for valuable remarks
which she lavished on me during my work, to Prof. T. JACZEWSKI
and Dr. A. S. KosTROWICKI for their help and advice concerning the elaboration
of material and to Dr. R. KRAFT and Dr. Cz. PLATT for their assisting me in
statistical elaboration of the results.

II. MATERIAL AND METHOD

The choice of the order Carnivora as the subject for this study has been
justified in the Introduction. Most carnivores are flesh-eating animals; they
generally live on plant-eating animals — rodents, ungulates, etc. — and,
therefore, they have indirect connections with the nature of the environment
in which they live. There is also a relationship between the nature of the plant
cover of a given area and the fauna occurring there (forest, steppe, desert and
other faunas). The foregoing statements were the starting point of further
considerations. :

I constructed a list of living carnivores on the basis of faunal specifications
for wvarious countries and geographical areas (see References and respective
quotations in the discussion of particular regions).

I used the following criteria in constructing the list of species:

— I united the forms the taxonomic distinctness of which I considered to be

dubious and as to which the data from literature show that we are concerned

with one species, e. g., Lynx lyna (synonyms Lynx pardalis and Lynz canadensis);

— I rejected local ,species®, e. g., a few tens of ,species“ of the bear described

by MERRIAM from North America (HALL and KELSON, 1959);

— I did not include the acclimatized forms, which would have confused the
1*®
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picture, e. g., Nyctereutes procyonoides in Europe, Herpestes javanicus on the
Antilles, etc.

Having made the list of species, I still had to prepare a list of working areal
units so as to compare their carnivore faunas. I resolved to base these units
on the geobotanical regions, on assumption that they cover areas of identical
or wvery similar ecological conditions. Basing myself on the Atlas of Physical
Geography of the World (1964), I chose 113 working areal units covering all
the continents (Australia, having only one carnivore species, was treated as
one unit). In the discussions of particular provinces (Section III) I give short
geobotanical characteristics of these units, but naturally they are very general.
Detailed descriptions may be found in appropriate publications on phyto-
geography. As to the geobotanical formations, I utilized the information obta-
ined from the publication by ALEEKHIN et al. (1961).

The serial numbers with which all working areal units are provided corres-
pond to those used on the maps and in the diagrams.

As a result of the statistical analysis, a number of the units have been united
on account of the close relationship of the carnivore faunas inhabiting them.

List of Working Areal Units

1. Mediterranean formations of Africa 30. Central Europe
2. Sahara 31. Carpathians
3. Southern Sahara—Nubia 32. North Europe
4. Savannas of Central Africa 33. East European steppes
5. Zone of African parkland 34. North European tundra
6. Zone of African tropical rain forests 35. Scandinavian mountains
7. Tropical rain forest of the Congo 36. Black Sea steppes
8. Dry forests of Angola 37. Siberian tundra
9. Savannas of South Africa 38. West Siberian taiga
10. Deserts and semi-deserts of South Africa 39. Transvolga-Kazakh steppes
11. Semi-deserts of South-Western Africa 40. Subarctic Siberian Uplands
12. Cape Province 41. East Siberian taiga
13. Transvaal savannas 42. Kamchatka
14. Dry forests of Rhodesia. 43. Ussuriisk region and Sakhalin
15. Savannas of East Africa 44. Manchuria and North China
16. Dry Somalian and Ethiopian forests 45. North Japan
17. Somalian deserts 46. Southern parts of China, Japan and
18. Dry forests of Madagascar Korea
19. Savannas of Central Madagascar 47. Altai
20. Damp forests of Madagascar 48. Mongolian-Chinese steppes
21. Western part of Mediterranean forma- 49. Deserts of Central Asia
tions of Europe 50. Mountains of South China
22. Mediterranean Islands 51. Turanian-Caspian deserts
23. Iberian Peninsula 52. Tibet
24. Pyrenees 53. Tien Shan
25. Apennine Peninsula 54. Karakoram—Himalayas
26. Alps 55. Subtropical slopes of the Himalayas
28. Western Atlantic formations 56. Caucasus

29. Scotland 57. Transcaucasian steppes
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58. Mesopotamia 86. West American uplands

59. Levant 87. California

60. Anatolia 88. Deserts of Colorado

61. Syrian deserts 89. Atlantic and Florida zone

62. Arabian deserts 90. Steppes of Mexico and Texas

63. Savannas of Southern Arabia 91. Deserts of Arizona and Mexico

64. Yemen 92. Uplands of Central America

65. Iran-Afghanian uplands 93. Tropical forests of Mexico

66. Deserts of Afghanistan and Pakistan 94. Tropical forests of Central America

67. Savannas of Punjab 95. Orinoco Savannas

68. Forests of Central India 96. Forests of Guyana

69. Jungles ot Bengal 97. Damp forests of Andes

70. Savannas of Dekan 98. Central Andes-Puna

71. Jungles of Ceylon 99. Subantarctic Andes

72. Dry forests of Ceylon 100. Deserts on the Pacific Coast

73. Upland jungles of Burma and Indo- 101. Tropical forests in the basin of the
China Amazon

74. Lowland jungles of Indo-China 102. Savannas of Brazil and Bolivia

75. Indonesia and Philippine Is. 103. East Brazilian steppes

76. Australia 104. South Brazilian forests

77. American Arctic 105. East Brazilian forests

78. Canadian taiga 106. Gran Chaco

79. Aleutian zone 107. Subtropical forests of Brazil and

80. Mountains of Alaska and Northern Ca- Uruguay
nada 108. Pampas

81. Taiga of Northern Rocky Mountaing 109. Subtropical formations of the Andes

82. Mixed forests of Canada 110. Patagonian deserts

83. Mixed forests of U.S. A. 111. Patagonian ,steppes”

84. British Columbia 112. Chilean forests

85. Great Prairies 113. Antilles

As can be seen from the statistically elaborated material, this division is
too detailed, especially as regards Europe and America, and for this reason
a number of units have been combined. A full list of these new units will be
given in the next section. ;

The list of carnivore species wag used to construct collective charts,
the occurrence or lack of a species in a given working areal unit being marked
in appropriate columns. These charts provided a picture of local faunas, which
have been worked out by the methods of differential analysis, the linear (CzE-
KANOWSKD’S diagram) and the dendritic (CZEKANOWSKI, 1913; PERKAL, 1958).

CZEKANOWSKD’S method, used mainly in anthropology and craniometry,
has been applied in phytogeography, by KULczZYNSKI (1940), and also in phyto-
sociology. KOSTROWICKT (1965) introduced it into zoogeography. This method
allows comparison of any number of elements in a highly objective man-
ner.

Using it, we acquire, in the statisticians’ opinion, a system of components
examined, the characteristics of which become arranged according to their
value. Its objectiveness consists in the fact that it cannot give two different
results, the conclusions are easy to check (by other persons) and provide valuable
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material for interpretation. The method is very laborious since it demands
a great many calculations.

In this paper I adopted the index of faunal affinity after KosTrowickI.
Here, the degree of affinity is expressed by SzymrrEwIcz’s formula (SZAFER, 1949),

a

in which p is the index of affinity; a is the number of common species of the
faunas A and B; A is the number of species of the poorer fauna (A).

This index expresses the affinity of the faunas being compared. Its disadvan-
tage is the fact that it shows only the percentage share of the species of the
more abundant fauna in the poorer one but not vice versa. However, according
to KOSTROWICKI (1965), with whom I quite agree, in general regionalization
these differences are not significant, because here we are concerned with the
affinity of the faunas and not with the share of particular elements in them.

The indices of affinity calculated for all the working areal units have been
set in order by CzEKANOWSKI'S method and the dendritic method and are
presented in the form of diagrams. The results obtained are plotted on the maps
showing the zoogeographical regionalization of the world.

III. ANALYSIS OF RESULTS

The results of statistical analyses are presented in the diagrams. A compa-
rison of the two methods used shows the full correspondence of the results
expressed by them. The dendritic method was, however, only a secondary one
and for this reason in the discussion of particular units of the zoogeographical
division I based myself, above all, on CzEKANOWSKI'S diagram. In the zoogeo-
graphical division of the world, presented below, the figures in brackets cor-
respond to those of the working areal units plotted on the maps.

I. Holarctic Region

1. Arctic Province
A. Eurasian Area (37)
B. American Area (77)
2. Boreal Province
Alasko-Canadian Area (78, 79, 80, 81)
Europeo-Siberian Area (34, 35, 38, 40, 41)
Kamchatka Area (42)
Kazakh-Chinese Area (39, 43, 44, 45)
Altai-Mongolian Area (47, 48, 49)
. Buropean Area (23, 24, 25, 26, 28, 29, 30, 31, 32, 33)
3. Medlterranean Province
A. Iberian Area (21)

) ot
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B. Area of Mediterranean Islands (22)
C. Balkan Area (27)
D. Caucasian Area (56)

. Central Asiatic Province

A. Tien Shan Area (53)
B. Tibet Area (52)
C. South Chinese Area (50)

. Levanto-Turanian Province

Afghan Area (65)

Black Sea Area (36)
Turano-Caspian Area (51)
Levant Area (59, 60)
Iran Area (58)

. Trangscaucagian Area (57)
Ambo -Punjab Province

A. Arabian Area (62)

B. Punjab Area (67)

C. Syrian Area (61)

D. Pakistan Area (66)

HED R

. American Province

A. Canadian Area (82)

B. American Temperate Area (83, 84, 85, 86, 88, 89)
C. Californian Area (87)

D. Sonoran Area (90, 91, 92)

IT. Oriental Region

. Sino-Malay Province

Himalayan Area (54, 5b)
Chinese Area (46)

Indo-Chinese Area (74)
Burmo-Indo-Chinese Area (73)
. Indonesian-Philippine Area (75)

Siltids

: Indlan Province

A. Bengal Area (69)

B. Ceylon (71, 72)

C. Dekan Area (70)

D. Central Indian Area (68)

ITI. Australian Region (76)
IV. Ethiopian Region

. Malagasy Province (18, 19, 20)
. Congolese Province (7)
. South African Province

315
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South-Western Area (11)

Southern Desert Area (10)

South African Area (9)

Transvaal Area (13)

Cape Area (12)

Angolan Area (8)

Equatorial Area (6)

ast African Province

Rhodesian Area (14)

Somalo-Ethiopian Area (16)

East African Area (15)

Nigerian Area (5)

Somalian Desert Area (17)

. Central African Area (4)

5. North African-Yemen Province
A. North African Area (1, 2, 3)
B. Yemen Area (63, 64)

SoHHDawpk

HHED oWk

V. Neotropical Region

1. Guyano-Brazilian Province
A. Mexican Area (93)
B. Central American Area (94)
C. Amagzon Area (95, 96, 101, 102, 103, 106)
D. Brazil-Uruguay Area (104, 105, 107, 108)
2. Andean Province
A. Subtropical Area (109)
B. Subandean Area (97)
C. Pacific Area (100)
3. Patagono-Andean Province
A. Argentine Area (110, 111)
B. Central Andean Area (98)
C. Chilean Area (112)
D. Subantarctic Area (99)
4. Antillean Province (113)

This list, presenting the regional division of the world based on the distri-
bution of the contemporary members of the order Carnivora, departs in some
points from the generally accepted zoogeographical divisions even at the highest
level, i. e., that of regions (Fig. 3). An essential difference are the changes in
the course of the boundary between the Holarctic and both the Ethiopian and
Oriental Regions. These problems will be discussed in detfail in appropriate
parts of this paper, since they constitute a primary result of the statistical
analyses. Here I should like to emphasize only that the zoogeographical regio-
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nalization of the world resulting from the present investigation does not claim
the status of the universal zoogeographical regionalization, because it is based
on the distribution of the members of one mammalian order. On account of the
statistical method adopted and the fact that the working areal units are as a rule
definite geobotanical formations it may, however, be supposed that a similar
result would be obtained with the members of another mammalian order as-
sociated with the plant environment in a similar manner.

TIn the discussion of particular elements of the zoogeographical division I con-
fined myself to characterization of the provinces without repeating the gene-
rally known descriptions of the individual regions.

The composition of the carnivore fauna of each province is illustrated
graphically (the Malagasy and Antillean Provinces are exceptions), the percen-
tage share of particular families making up this fauna is given and so are the
number of species and that of the foreign species, i. e., those coming from other
regions.

I. Holarctic Region

This is the largest zoogeographical region, including Europe, most parts
of Asia, and North America (Fig. 3). The southern boundaries of this region
are controversial, since it is not an unfrequent opinion that the Holarctic ex-
tends also over North Africa. The results of my study do not confirm this opi-
nion, because the carnivore fauna of North Africa shows closer relations to the
Ethiopian Region than to the Holarctic.

As a results of a statistical analysis, the Holarctic has been divided into
7 provinces (Fig. 4). Fig. 5 illustrates the occurrence of Holarctic elements in
the particular regions. In most cases this map actually shows the ranges of the
Holarctic eurytopic species (e. g., the occurrence of Felix concolor in the Neotro-
pical Region). Detailed data concerning the carnivore fauna of this region have
been published, among other authors, by ALLEN (1938—40), ELLERMAN and
MORRISON-SCOTT (1951), MORRIS (1965), van den BRINK (1956), NOVIKOV (1956)
and WALKER (1964).

1. Arctic Province

In the division adopted in the present study this province includes the
areas covered by the arctic tundra vegetation, i.e., the coast of the Arctic
Ocean and its islands. It occupies relatively larger areas in North America than
in FBurope and Asia (Fig. 4).

Created by the combination of the Europeo-Asiatic (37) and American (77)
Areas, this province constitutes a nearly uniform whole both in floral and in
faunal respects. I have already written on this subject in my papers on the
lemming (Lemmus lemmus L.) (1960, 1964). A detailed description of tundra
conditions is given by LEMEE (1957).
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The carnivore fauna of the Arctic Province is poor (Fig. 6), as it consists
of hardly 8 species, 6 of which are widely distributed all over the Holarctic
(Gulo gulo and Mustela vison inhabit chiefly the Boreal Province, the ranges of
the other ones — Canis lupus, Vulpes vulpes,” Mustela erminea, M. nivalis —
extend beyond the boundaries of the Holaretic).

50%

F =
Pecies URSIDAE [E=3

Fig. 6. The fauna of the Arctic Province

The only arctic cornivore form is Ursus maritimus (in the taxonomy of the
Ursidae T base myself on the study by ERDBRINK, 1953), which does not oceur
outside this province. Alopex lagopus, encountered also in the northern part
of the Boreal Province, is, however, closely associated with tundra formations.

However few species it containg, the composition of the carnivore fauna
of the Arctic Province is characteristic of the Holarctic Region: it shows a clear
dominance of the members of the family Mustelidae and a relafolvely large
number of the Canidae.

The lack of the members of the family Felidae is caused by the there pre-
vailing weather conditions, because the Felidae are for the most part thermo-
philous animals. Neither do any species from the other zoogeographical regions
reach this province.

2. Boreal Province

This is the largest province of the Holarctic Region, characterized, above
all, by extensive wooded areas, the forests being chiefly coniferous. A greater
part of the Boreal Province is covered by taiga forests, but there are also mixed
and deciduous forests (Europe) and steppes (Area 39 — Transvolga-Kazakh
Steppes).
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The carnivore fauna is rich and differentiated here, and it includes members
of nearly all the families of this order (except for those of the families Hyaenidae
and Procyonidae). Its composition is shown in Fig. 7.

FELIDAE

ALIEN §
ELEMENTS /

Fig. 7. The fauna of the Boreal Province

The statistical data do not define the actual role of all the families in the
given fauna. A high position held by the members of the Felidae is connected
with the occurrence of such species as Panthera tigris, P. uncia and Felis benga-
lensis in the south-eastern portion of the Kazakh-Chinese Area, where the
northern boundary of their distribution runs, though they are of minor import ance
in so far as the whole province is concerned. If we left out these species, the
family composition would be still more ,Holarctic*, including the Mustelidae,
Canidae and Ursidae. Like the above-mentioned species of the family Felidae,
the Viverridae, t0o, have their northern range in this province.

The nearly complete lack of endemic species is a characteristic of the Holarc-
tic carnivore faunas. Such forms in the Boreal Province are Maries zibellina
and Enhydra lutris. In modern times the range of Martes zibellina has shrunk
owing to the activities of man. The occurrence of Enhydra lutris is confined to
the American and Asiatic coasts of the Pacific Ocean.

The activities of man have caused a radical limitation in the occurrence of
a number of the carnivore species, e. g., Ursus arctos, Canis lupus, Lynx lynez,
and others.

A great proportion of the carnivores of the Boreal Province are the species
which have a very wide range of occurrence, extending beyond the boundaries
of the Holarctic Region (15 species, which makes 38 per cent). The share of
species from other regions is much lower (18 per cent).

Out of the most numerously represented family Mustelidae, the members
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of the genera Mustela and Martes are the commonest. They are typical Holarc-
tic genera.

In some zoogeographical publications the Holarctic is divided into the
Palaearctic and Nearctic. I have not used this division in the present study and
so I should like to present the facts here which justify my standpoint. Five
species of the carnivore fauna of the Boreal Province (13:5 per eent) occur
only in the Alasko-Canadian Area (Canis latrans, Ursus americanus, Spilogate
putorius, Lutra canadensis and Felis concolor). They are vicarious species, which
have their counterparts in the Old World (Canis latrans — C. aureus, Ursus
americanus — U. thibetanus, Spilogate putorius — Mustela putorius, Lutra
canadensis — Lutra lutra). These are for the most part species from the same
genera.

In this study I made use of the results obtained by ERDBRINK (1953) on the
American form of Ursus arctos (so-called grizzly) and WALKER’S opinion (1964)
on the forms Vulpes vulpes — V. fulva and Lynx lynx — L. canadensis.

In the light of the foregoing data, the division of the Holarctic into the
Palaearctic and Nearctic would be quite artificial, especially in so far as the
carnivore fauna is concerned (similar situations are found in other mammalian
orders).

Most of the carnivore fauna of the Boreal Province consists of forest spe-
cies or eurybionts, and only some of them (e. g., Canis aureus, C. latrans, Vor-
mela perequsna, Felis manul) are associated with steppe environment. Alopex
lagopus is a tundra species which occurs only in the transitional tundra-forest
zone in the northern outskirts of the Boreal Province.

3. Mediterranean Province

This province includes the northern coasts and islands of the Mediterranean
Sea, a part of the Iberian Peninsula and the Caucasus. It is not so compact a unit
as the previous one. The affinity between the Iberian Area and the Area of the
Mediterranean Islands is 75—90 per cent and that between these areas and the
Balkan and Caucasian ones only 60—75 per cent. All these areas show an
affinity with the particular areas of the Boreal Province, ranging from 60 to
90 per cent. On account of the resemblance of their carnivore faunas and that
of their ecological conditions they have been combined to form one province.

Man’s interference has influenced the specific composition of the carnivore
fauna of the Mediterranean Province in an essential manner, for these are
areas that have been witnessing the activities of man for a long time and these
activities have brought about a great reduction in the area of woodlands. In
historical times, about 2000 years ago, the lion (Panthera leo) occurred in
Greece. Now, large carnivore species occur quite locally, being confined to the
least accessible nooks of this province. The composition of the carnivore fauna
is presented in Fig. 8.
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The scheme of occurrence of the families is in principle similar to that in
the Boreal Province, but the fauna is less numerous. Foreign elements are
naturally the Viverridae (Iberian and Balkan Areas, species Geneita genetin
and Herpestes ichneumon) and Canis aureus and Panthera pardus. This last
species occurs in the Caucasus. Although the Mediterranean Province neighbours
upon the Ethiopian Region, the sea forms a strong barrier preventing the
penetration of species from this last region.

No OF
SPECES FELIDAE g
10
8 ALIEN
; ELEMENTS

Fig. 8. The fauna of the Mediterranean Province

4. Central Asiatic Province

This province consists of three areas: Tien Shan (53), Tibet (52) and Sout-
hern China (50) and, therefore, includes the mountainous massifs of these
areas. It borders on the Oriental Region, which has an effect on the specific
composition of the carnivore fauna. Fig. 16 shows that 21—30 per cent of the
fauna of the South Chinese Area is composed of the Oriental elements.

In the Central Asiatic Province there are some refuges of Tertiary vegeta-
tion (mountains of Southern China), with which the occurrence of two pro-
cyonid species — Ailurus fulgens and Ailuropoda melanoleuca — in this ter-
ritory is connected (this last species is an endemic and inhabits Szechwan only).
The Procyonidae are an old family, now distributed chiefly in the Neotropical
Region.

The composition of the carnivore families of the Central Asiatic Province is
given in Fig. 9.



325

The scheme of occurrence of the families is very characteristic. There are
as many as 9 species of the Felidae here, of which 6 are of Oriental origin. The
foreign elements form 40 per cent of the whole carnivore fauna of this province.
There are also 3 widely distributed species of the family Viverridae: Viverricula
indica, Viverra zibetha and Paguma larvata. The Oriental members of the Mus-
telidae are relatively few, as they embrace only Arctonyz collaris and Melogale
moschata.
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Fig. 9. The fauna of the Central Asiatic Province

The above-mentioned species Ailuropoda melanoleuca and Vulpes ferrilata,
the latter of which occurs only in the Tibetan uplands, are endemic
forms.

The fauna of this province is relatively rich, especially in the South Chinese
Area (26 species). In the Tien Shan and Tibet Areas there are 12 and 16 species,
respectively. The factor responsible for the abundance of the carnivore fauna in
the South Chinese Area is the presence of numerous refuges of the Tertiary
vegetation, which made it possible for this wvaried fauna to survive the gla-
ciations. KOSTROWICKI (1969) discussed this problem at length in his publica-
tion on the Macrolepidopteran fauna of the Palaearctic Region.

‘The South Chinese Area shows a 60-—75-per-cent affinity with the Hima-
layan Area of the Oriental Region. It is the only area of this provinece in which
there live some members of the Viverridae and Oriental species of the Mustelidae.
Cuon alpinus is an Oriental species widely distributed throughout this province.

Acta Zoologica Cracoviensia nr 6 9%
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Out of the Oriental forms, the Felidae are also present in all the areas, but
all the six Oriental species of this family occur in the South Chinese Area only.

These facts indicate that the South Chinese Area is a transitional zone
between the Holarctic and Oriental.

5. Levanto-Turanian Province

This province has been formed by the combination of 7 working areal units
into 6 areas. As regards their flora, they comprise steppe formations, in great
part upland ones, with a small amount of forest.

It borders on the Ethiopian and Oriental Regions, which fact also had an
effect on the formation of the carnivore fauna. The composition of this fauna is
shown in Fig. 10.

CANIDAE &

ALEN [
eLevents 4

Fig. 10. The fauna of the Levanto-Turanian Province

The scheme of the families of the Carnivora in the Levanto-Turanian Pro-
vince is, at first sight, very similar to that in the Central Asiatic Province,
which results from a similar position of this province in relation to the Oriental
Region.

An interesting problem is, above all, that of the influence exerted on the
fauna under study by the neighbouring faunas and the question which families
are the most active in penetration.
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In the present case such a family are the Felidae. In the fauna examined,
as well as in the previous one, 6 species in 9 are foreign elements (Felis manul,
Lynz lynw and Panthera wncio are Holarctic species; the remaining ones —
Felis margarita, F. chaus, F. libyca, Panthera pardus, Lynx caracal and Acinonyx
jubatus — are Oriental or Ethiopian forms).

Another family of penetrant forms are the Viverridae; their species, Herpestes
ichnewmon, H. auwropunctatus and H. edwardsii, have wide ranges, similarly
to the only member of the Hyaenidae, Hyaena hyaena.

Only one foreign form is met with among the Mustelidae, the Ethiopian
species Mellivora capensis, one of the two most eurytopic Ethiopian forms
(the other is Felis libyca).

The Canidae are represented by steppe and semi-desert species — Vulpes
rupelli, V. corsac, V. cana and Canis aureus, V. corsac being an endemic form.
The other species of the Canidae, Canis lupus and Vulpes vulpes, are widely
distributed and their ranges extend beyond the Holarctic into the Ethiopian
and Oriental Provinces.

The occurrence of Ursus arctos is limited to a few mountainous forests of
this province.

The steppe-semi-desert forms, Felis manul, Lynz caracal and Acinonyx
Jubatus, are encountered among the Felidae. The occurrence of Hyaena hyaena
is associated with similar environments.

6. Arabo-Punjab Province

Although this province approximates to the previous one in geographical
position and ecological conditions, it differs from it principally in its carnivore
fauna. It, too, neighbours on the Ethiopian and Oriental Regions, which fact
finds its reflection in the composition of the carnivore fauna, presented in
Fig. 11.

The scheme of the families in this province is entirely different from that
of the other provinces of the Holarctic Region. The Felidae, which have not
a single Holarctic species, are placed first. The Canidae and Mustelidae have
one foreign species each, Fennecus zerda and Mellivora capensis. There appear
numerous viverrids. They number 5 species, of which only one (Genetta genetia)
is of Ethiopian origin. Most foreign elemenfs (two-thirds) are of Oriental origin.
Sixty per cent of the carnivore fauna of this province is of foreign origin.

A zoogeographical curiogity is the relict locality of Panthera leo at Gir Paha-
diyan, Kathiyavar, at present the only one in Asia. In historical times the
lion lived throughout Asia Minor, Arabia, Palestine and Syria (DARLINGTON,
1957).

The affinities of this province with the areas of the Ethiopian Region are
rather low, below 60 per cent, reaching the level of 60—75 per cent only with

Q*
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the Sahara and Yemen Areas. It shows the same level of affinity with the Cen-
tral Indian Area of the Oriental Region and with the Levanto-Turanian Pro-
vince. These data indicate a transitional character of this province.
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Fig. 11. The fauna of the Arabo-Punjab Province

7. American Province

This province comprises the central and southern parts of the North Ameri-
can continent, contiguous to the Boreal Province on the north and the Neo-
tropical Region on the south. The geographical position of this province has
a decisive effect on the composition of the carnivore fauna (CAHALANE, 1947;
HA1LL and KELSON, 1959; MinLER and KELLOGG, 1955). The composition of
the carnivore fauna is given in Fig. 12.

Gradual appearance of Neotropical genera and species may be observed
in particular areas, from the north southwards. The composition of the carnivore
fauna, presented in the graph, has been strongly influenced by the fauna of
the Sonoran Area, in which the share of Neotropical elements reaches 30 per
cent (Fig. 25). In the other areas the share of these elements does not exceed
10 per cent. It should be emphasized here that there is a well-defined boundary,
beyond which the Neotropical elements never go, namely, the boundary of the
Boreal Province. Forests of the taiga type occur in this province in North
Ameriea and the Neotropical elements do not find favourable living conditions
in them.

The Neotropical carnivore fauna (see p. 344) is very specific. A great adapta-
tion to definite environmental conditions has taken place in this territory and
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there is an abundance of species here, which are, however, markedly steno-
biotic species. On the other hand, the Holarctic members of the Carnivora are
on the whole much more eurybiotic.

The fauna of the American Province is not very numerous and four groups
of species can be distinguished in it: '
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Fig. 12. The fauna of the American Province

1. Widely distributed Holarctic species: Canis lupus, Vulpes vulpes, Mustela
erminea, M. vison, Ursus arctos;

2. Endemic and vicarious species: Vulpes macrotis, V. velow, Urocyon Ui-
toralis, Mustela nigripes, Martes pennamti, Mephitis mephitis (endemic
species of this province) and Camis latrans, Ursus americanus, Taxidea
tazus, Lutra canadensis (vicarious species);

3. Widely distributed North American species: Mustela frenata, Spilogale
putorius, Felis concolor, Lynz rufus;

4. Neotropical eurytopic species: Urocyon cinereoargenteus, all Procyonidae,
Mephitis macroura, Conepatus mesoleucus, Panthera onca, Felis pardalis,
F. wiedi, F. yaguaroundsi.

The American Province has been formed of 11 working area units and
constitutes a very heterogeneous territory both in geographical and in geobo-
tanical respect, including coniferous and mixed forests of the northern part of
the United States as well as prairies, mountains and even subtropical forma-
tions (Florida); however, it has a relatively uniform carnivore fauna so far as
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its specific composition is concerned, which caused the combination of so many
units into one province.

The tracing out of the boundary between the Holarctic and the Neotropical
Region is a controversial problem. In the light of the data concerning the
carnivore fauna the Sonoran Area, embracing the southern uplands of the
United States and northern Mexico, is the last Holarctic Area. Most species
of the fauna of this Area are Holarctic species (about 70 per cent), which also
have the southern boundary of their distribution here. Only a few Holarctic
species have their ranges extending beyond this boundary (Canis latrans,
Mustela frenata, Felis concolor, Lynx rufus). The now prevailing weather and
floral conditions in Central America appear to form a barrier which is impassable
for most Holarctic species.

On the other hand, it has recently been observed that the Neotropical forms
(e. g., Urocyon cinereoargenteus) rapidly shift the boundary of their distribution
farther to the north.

II. Oriental Region

With regard to its flora the Oriental Region comprises various tropical and
subtropical formations, savannas, deserts, and mountainous formations. The
relatively large number of endemic forms occurring in this Region, both genera
and species, is connected with the great diversity of environmental conditions
and the presence of islands.

The data concerning the carnivore fauna can be found, émong other publi-
cations, in those by ALLEN (1938—40), CHASEN (1940), ELLERMAN and MOR-
RISON-ScorT (1951), TATE (1947) and WALKER (1964).

The Oriental Region has been divided into two provinces, the Sino-Malay
and the Indian, which show essential differences in the carnivore fauna.

1. Sino-Malay Province

This provinee, contiguous to the Holarctic Region, has the most abundant
carnivore fauna — 56 species — of all the provinces. Its composition is given
in Fig. 14. '

The carnivore fauna of this province contains many forms which are con-
fined in their ranges to its territory only, often even to only one area. Such
species are 19 (34 per cent). Eight genera (belonging to the Mustelidae and
Viverridae) also pertain to this province alone.

The species which occur only in the Sino-Malay Province are Ursus malaya-
nus (Ursidae), Mustela strigidorsa, Mydaus javanensis, Suillotarus marchei,
Melogale orientalis, Lutra sumatrana, Melogale personata (Mustelidae ), Viverra
tangalunga, Prionodon linsang, Macrogalidia mussechenbroecki, Arctictis bin-
turong, Hemigalus derbyamus, Diplogale hosei, Cynogale bennetti, Chrotogale
owstons (Viverridae ), Felis marmorata, F. minuta, I'. badia (Felidae).
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Only ten species are of Holarctic origin; they are widely distributed and
form about 18 per cent of the fauna examined. There is hardly one Ethiopian
species, Mellivora capensis. The family Ursidae is represented fairly numerously
by Ursus thibetanus and two Oriental species: Ursus malayanus and Ursus
wrsinus (according to the taxonomy given by ERDBRINK, 1953).

The fauna of the Indonesian Islands and Philippines contains several species
which occur only in this area: Mydaus javanensis lives on Borneo, Java and
Sumatra, Suillotaxus marchei on the Palawan and Calamian Islands near Borneo,
Melogale orientalis on Java and Borneo, Lutra sumatrana on Sumatra, Viverra
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Fig. 14. The fauna of the Sino-Malay Province

tangalunga in Bastern India and Philippines, Macrogalidia mussechenbroecki
on Celebes, Diplogale hosei on Borneo, Felis minuta on the Philippines and
Felis badia on Borneo.

A specific nature of this province is indicated by the fact that its affinities
with the areas of the neighbouring Indian Province do not exceed 60—72 per
cent.

Its fauna is completely different in character from the faunas of the pro-
vinces of the Holarctic Region (Figs. 6—12), since it shows a clear predominance
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of the members of the family Viverridae and so may be defined, together with
the other Oriental and Ethiopian faunas (except that of the North African —
Yeman Province, which will be discussed below), as a ,,viverroidal“ one, whereas
the carnivore faunas of the Holarctic and Neotropical Regions are ,,musteloidal®.

I shall deal with the general character of the faunas in the final part of
this paper.

Although the Sino-Malay Province borders on the Holarctic Region, the
influence of this last on the specific composition of the carnivore fauna is slight.
The boundary between these Regions is distinet, it runs in the Southern Chinese
Area, which is, as I have stated above, a transitional zone.

2. Indian Province

This province embraces a greater part of the Indian Peninsula and Ceylon.
The composition of its carnivore fauna is presented in Fig. 15.

In the west it neighbours on the Punjab Area of the Holarctic Region.
The share of the Holarctic elements is slight — only Canis lupus and Luira
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Fig. 15. The fauna of the Indian Province

lutra — though there are no barriers to stop the Holarctic species from pene-
trating into it. The species of Ethiopian origin are somewhat more numerous,
they include Mellivora capensis, Felis libyca and Acinonyx jubatus.

The fauna of this province is, as has already been stated in general for the
carnivore faunas of the Oriental and Ethiopian Regions, ,viverroidal“ in cha-
racter. There are comparatively many forms, about 24 per cent of the total,
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restricted to this single province. These species are: Vulpes bengalensis, Martes
gwatkinsi, Paradozurus jerdoni, P. zeylonensis, Felis rubiginosa and F. plani-
ceps. Only one form, Paradozurus zeylonensis, is an insular species from Ceylon.

The carnivore fauna of Ceylon very much resembles that of the other areas
of this province. It comprises only one non-Oriental species, Luitra lutra.

The closest affinities shown by the Indian Province are those with the Hima-
layan and Indonesian-Philippine Areas (60—75 per cent) and with the Syrian
Area (61) of the Arabo-Punjab Province of the Holarctic Region.

As will be seen from the foregoing review, the Oriental Region has a specific
carnivore fauna, which, in spite of the lack of geographical barriers in the east
and west, is only to a low degree penetrated by Holarctic species (within limits
of 6—18 per cent). This is especially true of the Indian Province, in which the
Holarctic species constitute hardly 6 per cent of the fauna. The Punjab Area
appears to be this very transitional zone, the ,filter* that stops the Holarctic
species. In this area the Holarctic species form 25 per cent and the Oriental
ones 50 per cent of the carnivore fauna (the remaining species are of Ethiopian
origin).

Within the Oriental Region itself there are great differences between its
two provinces. A comparison of Figs. 14 and 15 shows them not only in the
number of species (56 and 31, respectively, in the Sino-Malay and Indian Pro-
vinces) but also in the scheme of occurrence of the families. The Viverridae
naturally hold first place in both provinces, but in the Sino-Malay Province the
Mustelidae come in second, being only one species short of the previous family,
whereas in the Indian Province the Felidae take place of the Mustelidae, being
only 25 per cent less numerous than the Viverridae. The Mustelidae follow them
and they equal in number to about half the number of the Felidae.

In the Sino-Malay Province the Felidae hold third place, exceeding the
number of the same family in the Indian Province by only 2 species. The Ca-
nidae are equally numerous in both provinces. The Ursidae have already been
mentioned above and the Procyonidae are represented by one species (Adlurus
fulgens) in this province.

It is difficult to explain the differences between the two provinces. The
high position held by the Felidae in the Indian Province may be explained by
analogy to the similar conditions found in the Levanto-Turanian (Fig. 9) and
Arabo-Punjab (Fig. 10) Provinces, i. e., by a relatively large number of similar
environments — savannas, semi-deserts, deserts and steppes — which provide
biotic conditions suitable for most members of the family Felidae. This explana-
tion is only partly convincing, because in the Congolese Province (Iig. 16)
the scheme of occurrence of the families is identical, though the environmental
conditions are quite different (I shall still return to this problem in this paper).

I think, however, that the occurrence of the large number of species of the
family Felidae may be explained by the above-mentioned environmental con-
ditions. The Felidae have lived in Asia since the Pliocene, in Africa they appea-
red as late as the Pleistocene (DARLINGTON, 1957).



335

Fig. 16 shows the ranges of the Oriental elements. However, their exten-
siveness (they cover the whole Ethiopian Region and a large part of the Holarec-
tic) is due to the occurrence of only 3 species of Oriental origin, Canis aureus,
Cuon alpinus and Panthera pardus. Canis aureus is a typical steppe-desert
form, Cuon alpinus is rather associated with forest formations. Panthera pardus
is a remarkably eurybiotic species (Felis concolor plays the same role in the
regions of the New World).

The share of the Oriental members of the Mustelidae and Viverridae is re-
stricted to the adjacent provinces.

The Oriental Region is relatively more intensely penetrated by Holarctic
species than the Holarctic Region by the Oriental ones (in absolute numbers).
This is particularly true of the Sino-Malay Province, which is penetrated,
above all, by the Holarctic members of the Mustelidae.

ITI. Australian Region (76)

This region has been excluded from the present comparisons, because it
has only one carnivore species, Canis dingo, brought to it by man.

IV. Ethiopian Region

The Ethiopian Region includes the whole African continent, Madagascar
and the south-eastern part of the Arabian Peninsula (Figs. 3 and 17). Virtually
all the types of floral formations of the tropical zone — from deserts through
savannas to tropical rain forests — occur in this region. It is largely differen-
tiated, which undoubtedly has an effect on the composition of the carnivore
faunas examined. Data on the carnivore fauna in this region are given, among
other authors, by ALLEN (1939), ANSELL, 1960; BOURLIERE (1962), ELLERMAN
et al. (1953), ROBERTS (1951), ROSEWEAR (1961) and WALKER (1964).

A large number of species of this region have very small ranges, confined
to a single provinee or even a single area. This is a typical phenomenon of the
tropical zone.

The differentiation of this region may be evidenced by the fact that nearly
all the working areal units based, as mentioned above, on geobotanical criteria
were preserved when put to statistical analyses.

The diagram shows a distinet mosaic arrangement of particular areas,
which differ from each other markedly, as reflected by the affinities between
them, ranging from 60 to 75 per cent and often being even lower.

The most compact zoogeographical units are indubitably the Malagasy
Province, which reveals hardly any affinities to the other areas of the region,
and the North African and Yemen Areas. These two areas have been combined
into the North African-Yemen Province.
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The Ethiopian Region has been divided into five provinces (Madagascar,
Congo, South Africa, East Africa, and North Africa with Yemen).

The carnivore fauna of the Ethiopian Region is very characteristic. The
Viverridae are placed first of all the families and, therefore, this fauna is ,,viver-
roidal“ (the North African-Yemen Province is an exception). This arrangement
resembles the situation observed in the Oriental Region, but an essential diffe-
rence is the completely different specific composition within this family.

The members of the family Canidae are here relatively numerous and occur
in the provinces which contain savannas, semi-deserts, etc. They do not inhabit
the typical tropical rain forest, as will be shown by the example of the Congolese
Province (see below).

The Mustelidae are not very numerous and they, besides, include genera
different from those in the other regions. The fairly abundant Felidae, which
in some provinces play an important role in the carnivore fauna, in respect of
number are second only to the Viverridae. All the four species of the family
Hyaenidae occur in the Ethiopian Region.

A distinctive feature of this region is the complete lack of any members of
the family Ursidae (with the exception of the African coasts of the Mediterra-
nean Sea — ERDBRINK, 1953). Some authors, however, think that the data
concerning the occurrence of the Ursidae in North Africa are not reliable (DAR-
LINGTON, 1957). If we, after all, assume that the Ursidae have been appearing
in this territory in historical times, it will remain an irrefutable fact that they
have never gone beyond its boundary.

1. Malagasy Province (18, 19, 20)

This province has been formed by the combination of three working areal
units. The zoogeographical situation of Madagascar is disputable because of
its long geographical isolation. A number of authors (e. g., LYDEKKER, 1896)
treated Madagasear as a distinct zoogeographical region.

This island has been separated from Africa completely at least since the
Tertiary. Its mammalian fauna is poor, as there are no monkeys or beasts of
prey or hoofed animals (except for Potamochoerus porous) and only very scanty
rodents. Instead, there have evolved old groups of mammals, such as lemurs,
insectivores and the only members of the Carnivora, the Viverridae. All the
there occurring carnivore species, 12 in number, are endemic.

The fauna of other animal groups shows some connections both with Africa
and with the Oriental Region. After De LATTIN (1967) and LEMEE (1967) I have
included Madagascar in the Ethiopian Region. The problem of hierarchic
classification of this unit is controversial. Since in the present study I have
assumed a three-stage system (region, province, area), after the inclusion of
Madagascar in the Ethiopian Region I must classify it as a province, though
in a more well-developed hierarchy it would rank higher.
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2. Congolese Province (7)

This province contains only one area, the Congolese one (7). The diagram
shows that its position is largely isolated. Its affinities reach 60—75 per cent
only in relation to the Equatorial Area of the South African Province, being
quite low in relation to the other areas.
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Fig. 19. The fauna of the Congolese Province

The Congolese Province embraces the formations of evergreen forests with
variable humidity (this is the zone of rainy season). The enormous richness of
tree species, the development of specific adaptations, and the great closeness
and multilayered structure of forests, with the ever-prevailing dusk at. their
floor are characteristics of these forests. This kind of environment has an evid-
ent influence on the carnivore fauna (Fig. 19).

As will be seen from Fig. 19, the carnivore fauna of this province is quite
specific. The lack of the families Canidae and Felidae, associated generaly
with open areas as manifested by their manner of getting food, is obvious. The
only big carnivore is the Oriental species Panthera pardus, an eurytopic form,
which in this province finds similar conditions to those in the damp forests of
India or the Malay Peninsula, the other species being as a rule small
forms.

There are two endemic species of the Viverridae, Osbornictis piscivora and
Xenogale microdon.
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3. South African Province

This is a comparatively large province consisting of 7 areas. It is ‘inarkedly
differentiated geobotanically, as it includes deserts, semi-deserts, savannas,
parklands, and dry and damp tropical forests. In spite of such differentiation
found in this province its carnivore fauna is distinet in character, quite diffe-
rent from the faunas of the remaining provinces (Fig. 20).
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Fig. 20. The fauna of the South African Province

It is highly ,viverroidal® (50 per cent), whereas the Canidae and Felidae
equal in number, come next in this respect. Nearly all genera of the Viverridae
are typically Ethiopian (except the genus Herpestes). The species which are
confined to this province alone are relatively numerous and form 28 per cent
of the fauna. Their number may be rather due to the poor knowledge of the
taxonomy of a given genus or family (the Viverridae comprise 10 such species)
than to the actually existing diversity of forms (which, however, cannct be
excluded). For instance, out of the 7 species of the genus Herpestes occurring
in this province, 5 are limited exelusively to its territory. Nevertheless, having
no adequate materials for comparison, I simply had to base myself on the data
from literature and, for this reason, I can only surmise that some subspecific
forms have been described as distinet species.

The forms whose occurrence is confined to this province are: Vulpes chama
(Canidae); Paraonyx microdon (Mustelidae); Genetta lehmani, Libervictis kuhni,
Suricata suricatta, Herpestes cauui, H. pulverulentus, H. ratlamuchi, M. ignitus,
H. nigratus, Cynictis penicillata, Bdeogale jacksoni (Viverridae); Hyaena hyaena
(Hyaenidae); Felis nigripes (Felidae).

Acta Zoologica Cracoviensia nr 6 3
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The large number of the Canidae indicates the existence of open areas in
this province. There are also two Ethiopian genera, Lycaon and Otocyon (spe-
cies Lycaon pictus and Otocyon megalotis), in it. The occurrence of the species
Lynx caracal and Acinonys jubatus and of three members of the family Hyaeni-
dae in this province is also connected with the presence of savanna and semi-

desert environments.
The low share of foreign elements (8 per cent), which are exclusively of
Oriental origin, is characteristic.

4. REast African Province

The East African Province embraces 6 areas, in which there occur geobota-
nical formations of semi-deserts, low, high and wooded savannas, bush and
tropical - moderately wet, semi-dry and dry - forests of the park type.
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Fig. 21. The fauna of the East African Province

The environmental conditions have a distinct effect on the carnivore fauna,
the composition of which is shown in Fig. 21.

A comparison of Fig. 21 with the previous one shows clear-cut differences.
Although both the faunas are of the ,viverroidal® type and in both the Canidae
come in second, in the East African Province the Felidae are replaced by the
Maustelidae. The Hyaenidae come in last in both these provinces.

The Canidae include Vulpes vulpes, the only Holarctic form met with south
of the Sahara.

The occurrence of Acinonyx rex in Rhodesia, which differs from A. jubatus
in being striped instead of spotted, is a controversial question. This species was
described on the basis of several specimens in 1927. I assume, after WALKER
(1964), that it is only a local variety of the cheetah.

Another difference is the small number of species which are confined to only
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one province. It comes to less than half the number of such species in the pre-
vious province (6 against 14).

The foreign elements are still fewer, hardly 6 per cent.

The Canidae, containing the species Fennecus zerda, reveal an influence of
the deserts. In the Hyaenidae, represented, as in the previous province, by
3 species, the widely distributed species Hyaena hyaena appears in the place of
Hyaena brumnea, which occurs only in the South African Province.

5. North African-Yemen Province

This province, being the last of the Ethiopian Region, has been formed of
5 working areal units combined into two areas, the North African (1, 2, 3) and
the Yemen (63, 64). :

The North African Area, which is undoubtedly a transitional zone between
the Holarctic and Ethiopian Regions, is usually numbered in the first of these
two regions. The inclusion of this area in either region depends clogely on the
animal group on which the division is based.

According to LEMEE (1967), who quotes HEM de BALzAC, ,the mammals
which inhabit the Sahara are in the light of all the data available, of tropical,
above all, Ethiopian origin“. This is also true of birds. LEMEE next mentions
the Coleoptera, which, as demonstrated by P. de PEVERIMHOFF, refer the Sahara
to the Holarctic. The Orthoptera and Lepidoptera (KosTROWIOKI, 1965) indicate
similar relations of the Sahara to this last region. KOSTROWICKT found this
area to be related much more closely to the Europeo-Siberian areas than to the
Ethiopian Region.

The North African-Yemen Province comprises desert and semi-desert
floral formations except for the narrow coastal zone in North Africa, where the
plant formations represent the Mediterranean type.

The results of the present study show unambiguously that so far as the
Carnivora are concerned this province should be included in the Ethiopian
Region, though there are some differences both in the order of occurrence of
the families and in the composition of their genera. These data are presented in
Fig. 22. .

LEMEE, whom I have cited above, combined the North African-Yemen and
Arabo-Punjab Provinces, distinguished in this paper, into one unit, the Sahara-
Sindian Region (the term ,region“ used by that author naturally differs in
meaning from that applied in the present study).

The carnivore fauna of the North African-Yemen Province is ,musteloidal®
in character and in its family composition resembles the fauna of the Levanto-
Turanian Province (Fig. 10). (The fauna of the Arabo-Punjab Province is com-
pletely different). In the province under discussion there are only 3 species of
the Viverridae, of which two (Genetta genetta and Herpestes ichneumon ) have
ranges extending far beyond the boundaries of the Ethiopian Region.

3=
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Next, as many as 50 per cent of the Mustelidae are foreign elements of Holar-
ctic origin (Mustela erminea, M. nivalis, M. putorius, Lutra lutra ). Holarctic
and Oriental forms (Vulpes vulpes and Canis aureus, respectively) are also met
with among the Canidae.

The diagram shows that this province has the highest affinities with the
Central African (75—90 per cent), East African and Equatorial Areas of the
Ethiopian Region and the Arabian Area of the Holarctic Region (60—75 per
cent). As I have already stated, this last area is also transitional in character,
just as the whole Arabo-Punjab Province is.

canae N
MUSTELIDAE D
VIVERRIDAE
HYAENIDAE .

FELIDAE

ALIEN [4
ELEMENTS /

Fig. 22. The fauna of the North-African-Yemen Province

Out of the species occurring in this province, that of the Ursidae hag already
been discussed as a controversial problem. The occurrence of the species Pan-
thera leo is now also of historical significance, since in Africa it was exterminated
at the turn of the nineteenth century.

The transitional nature of this province may also be supported by the fact
that 30 per cent of the species are of foreign origin (but only 17 per cent of
Holaretic origin).

In the light of the foregoing data the inclusion of this provmee in the Ethio-
pian Region, as a transitional zone, seems well grounded.

V. Neotropical Region

This region occupies the whole continent of South America, from Central
America to Patagonia, including a number of very ‘various geobotanical forma-
tions, from tropical rain forests to alpine, desert or subantarctic formations.
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The mammalian fauna is highly differentiated, which results, among other
things, from the long isolation of this continent (before the Pliocene North
America had 27 families of mammals and South America 29, none of which was
common to both; in the Pleistocene there were 22 common families, of which 14
of North American origin — SIMPSON, after LEMEE, 1967). The order Kdentata,
encountered nowhere outside the Neotropical Region, occurs in South America.

A number of Holarctic forms (Panthera onca, Felis concolor, Ursus ornatus
and ofhers) have encroached upon the territory of the Neotropical Reglon
since the junction of both Americas in the Pliocene.

They are at present completely Neotropical forms (except for Felis con-
color), which do not occur in the Holarctic Region. In the present paper, which
deals with the contemporary distribution of ecarnivores, these species are,
therefore, regarded as Neotropical in spite of their Holarctic derivation.

The specific environmental conditions and their enormous diversity caused
the formation of a number of species which, for the most part, have no coun-
terparts in the Holarctic carnivore fauna. Here I have based myself chiefly
on the publications by CABRERA (1957), CABRERA and JEPES (1960), OSG0OOD
(1943) and WALKER (1964).

In the Neotropical Region there live a number of carnivore genera which
in the American Province of the Holarctic Region occur only in the transi-
tional zone, the Sonoran Area (e. g. the genera Bassariscus and Nasua). A com-
mon character of all the provinces of the Neotropical Region is the low share
of the contemporary Holarctic forms, which make 7—8 per cent of its fauna.
This is not the case as regards the Antillean Province, where the carnivore
fauna is extremely poor and has no species (only genera) in common with the
Neotropical Region.

On the basis of a statistical analysis the Neotropical Region has been divided
into 4 provinces, the Guyano-Brazilian, the Andean, the Patagono-Andean
and the Antillean (Fig. 23).

The Guyano-Brazilian Province (see the diagram) forms a very compact
whole, whereas the Andean and the Patagono-Andean Provinces show lower
affinities between the areas inside either of them.

1. Guyano-Brazilian Province

This province combines 12 working areal units, presenting various geobota-
nical formations. They are all tropical and subtropical, chiefly damp forests,
savannas and pampas.

The province comprises 4 areas, the Mexican, the Central American, the
Amazonian and the Brazil-Uruguay. The first two areas constitute a kind of
termination of the transitional zone between the Holarctic and Neotropical
Regions. Beyond these areas one encounters almost exclusively Neotropical
species (Felis concolor and Mustela fremata are exceptions). The composition
of the fauna of this province is given in Fig. 25.
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A distinctive feature of the Neotropical faunas is their ,musteloidal®
nature (the Antillean Province being an exception) in spite of the presence of
a number of exclusively Neotropical genera. Out of the 8 genera of the family
Mustelidae in the province under discussion, 3 are Neotropical (Tayra, Grison,
Pteronura ), and out of its 19 species, only 4 are shared together with the Holarc-
tic. On the other hand, 6 species occur in this province only; they are Spilogale
pygmea, Lutra annectens, Lutra mitis, Conepatus semistriatus, C. amazonicus
and Mustela paraense.

No CF
SPECIES
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Fig. 25. The fauna of the Guyano-Brazilian Province

The Procyonidae are another numerous family, in which 3 genera, out of
the six occurring in this province, are exclusively Neotropical (Jentinkia,
Potos and Nasuella). In the Neotropical Region (excepting the Patagono-
Andean Province) this family is important, it forms from 21 to 100 per cent
of the whole carnivore fauna. The species Procyon insularis, P. gloveralleni,
P. pygmaeus and Nasua nasua live nowhere outside this province.

Among the Canidae hardly one of the 7 genera is Holarctic, and its only
member, Canis latrans, has the southern boudary of its distribution in Central
America. In addition, there are two endemic species here, Speothos venaticus
and Atelocynus microtis.

The felid fauna is also abundant and contains 2 Holarctic species, Felis
concolor and Lynx rufus, of which the latter has its southern range in southern
Mexico. )

The number of endemic species occurring in this province is relatively large,
unparalleled in the other provinces. They make 25 per cent of the whole.
Two of its genera are endemic, Speothos and Atelocynus.

The share of foreign elements (8 per cent) is typical of the whole region.
In most areas it comes to 4 per cent, because both Canis latrans and Lynx rufus
do not appear outside the Neotropical part of Mexico.

The affinities of this province with the neighbouring ones are as follows:

.
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Mexican Area with Central American and Sonoran Areas — 75—90 per cent,
Central American Area with Amazonian Area — 60—75 per cent, Amazonian
Area with Brazil-Uruguay Area — 75—90 per cent, Brazil-Uruguay Area
with Subtropical Area of the Andean Province — 60—75 per cent.

2. Andean Province

This province consists of 3 areas, the Subtropical, the Subandean and the
Pacific, or the equatorial (Columbian) part of the Andes, the coast of the Pacific
up to the Tropic of Capricorn, and the western slopes of the Andes (subtropical
Andean formation — Fig. 23).

CANIDAE @

URSIDAE ===

Mo OF FELIDAE {d
SPECIES
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Tig. 26. The fauna of the Andean Province

The province is not very uniform, the two last areas form a kind of joint
unit. The carnivore fauna is poorer than that in the previous province. Its
composition is given in Fig. 26.

The arrangement of families is somewhat different from that in the Guyano-
Brazilian Province, because the Felidae take the place of the Canidae. This
may be explained by the lack of fairly large open areas, which are the most
suitable habitat, especially for the Neotropical Canidae (see Fig. 27).

In this provinece lives the only Neotropical member of the Ursidae, Ursus
ornatus, which corresponds to the Oriental species Ursus malayanus living in
ecologically similar environments. This species occurs only in the Subandean
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Area. The Holarctic species Mustela frenata and Felis concolor also inhabit
this province and, as foreign elements, form 8 per cent of the whole carnivore
fauna.

Lutra colombiana and Conepatus quitensis (Mustelidae) have their ranges
confined to this territory only.

The affinities with the areas of the next province, the Patagono-Andean,
lie within limits of 50—60 per cent and only those of the Subandean Area
with the Central Andean Area of the same province reach 60—75 per
cent. :
Both the provinces discussed above have some characters in common,
which is due to similar ecological conditions. The relatively large share of the
Procyonidae, which find the most advantageous environmental conditions here,
ig a distinctive feature of both the carnivore faunas.

3. Patagono-Andean Province

This province comprises 4 areas, the Argentine, the Central Andean, the
Chilean and the Subantarctic. From the geobotanical point of view, we are
concerned here with desert-steppe, upland-desert (puna), and xerophilous
subantarctic forests and scrubs. The here prevailing environmental conditions
may, to some degree, be compared to those in some areas of the Holarctic
Region, e. g., in Central Asia.

The composition of the fauna is presented in Fig. 27. At first sight the
carnivore fauna resembles the Holarctic one, it lacks the family Procyonidae
typical of the Neotropical Region. The Mustelidae and Canidae form 88 per
cent of the fauna. The lack of the Procyonidae can be explained by the markedly
cooler climate of the province and the more stenothermal requirements of the
members of this family.

Here we are concerned with an interesting phenomenon of bipolarity of the
carnivore faunas where the environmental conditions cause the formation of
a definite scheme of their occurrence. The number of felid species, smaller than
in the previous provinces, may also indicate the effect of the cooler climate on
the composition of the fauna.

The number of foreign elements is the same as in the previous province and
they form 6 per cent of the total of carnivore species.

A number of the species which occur here are quite absent from the other
provinces, e. g., Conepatus castaneus, C. rex, Luira felina, L. provocaz, Lyncodon
patagonicus (endemic genus), Grison cuja (Mustelidae); Dusicyon inca, D. cul-
paeus, D. gracilis, D. fulvipes (Canidae); Felis guigna (Felidae).

In connection with the large number of species of the genera Dusicyon,
Lutra and Conepatus (the same relates also to the provinces discussed previously)
the question arises whether some of these forms are not subspecies only, if
they show any taxonomic distinctness at all.

Having no museum specimens at my disposal, I had to base myself on the
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faunistic elaborations. The number of these ,species® would perhaps be reduced
as a result of a critical survey of the material.

It should be added on this occasion that the species Dusicyon australis
KERR occurred on the Falkland Ts., nearest to this province, up to about 1876,
when it had been exterminated completely.
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Fig. 27. The fauna of the Patagono-Andean Province

The areas inside the province show various affinities: Argentine Area with
Central Andean Area — 75—90 per cent and with other areas — 40—50 per
cent; Central Andean Area with Chilean Area — 50—60 per cent and with
Subantarctic Area — 40—50 per cent; Chilean Area with Subantarctic Area —
60—75 per cent.

4. Antillean Province (113)

The last province of the Neotropical Region embraces the islands of the
Caribbean Sea. The carnivore fauna of this province is extremely poor and
consists of only 3 species of the family Procyonidae: Procyon maynardii, P. mi-
nor and Nasua nelsoni.

All these members of the Procyjonidae are endemic species and their coun-
terparts (the same genera) occur in the South American continent.

As in the previous case, I cannot express my opinion whether they are
true species or only subspecific forms. However, this province is part and parcel
of the Neotropical Region. As it has no species in common with the other pro-
vinces of the Neotropical Region, it shows no affinities with them in the diagram.

IV. CONCLUSIONS

Owing to the application of 2 independent statistical methods, the den-
dritic and that of CzZEKANOWSKI’S diagram I managed to obtain results which
“allow the zoogeographical regionalization of the world on the basis of affinities
of the carnivore fauna.
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These results are fully comparable and, virtually, provide identical pictures.
The problem of comparison of the results based on the distribution of members
of one mammalian order with those obtained by the same methods but using
another mammalian order or another group of animals remains open. It might
be presupposed that the findings collected during such investigations would
probably be different.

The results of this study have confirmed the assumption made at the begin-
ning of this paper that there are some relations between a definite plant forma-
tion and the carnivore fauna inhabiting it.

In the present part a number of graphs are presented, in which the following
denotations are used:

TD — tundra

TG — taiga (formations of the taiga type of the Boreal Province)

DF — deciduous forests (all types of deciduous forests of the temperate
zone)

ST — steppes (woodless grassland formations of the temperate zone)

ME — Mediterranean formations

DO —- cold deserts in Asia and both Americas

DW — hot deserts of the tropical zone

SA — sawanna (woodless grassland formations of the tropical zone)
TF — tropical forests (all types of forests of the tropical and subtropical
zones)

AM — amphibious species (associated with water environment)

Since many species occur in different biomes, their number in particular
graphs is higher than the actual number of species of the given family. The
graphs show the picture of distribution of the family being discussed.

The same denotations are also used in the list of contemporary carnivores,
presented at the end of this paper.

A. Occurrence of Carnivore Families

In this paper I am concerned with all the 7 families of the Carnivora, whose
number of species and importance in particular provinces and areas are
various.

We may, in general, speak about faunas of the , musteloidal® and , viverroidal®
types, because these two families have the largest numbers of species and give
a definite character to particular faunas.

Canidae

This family is relatively numerous; it comprises 36 species distributed in
all the continents (in Australia Canis dingo brought there by man). The distri-
bution of the Canidae is given on Fig. 28, which shows that they are lacking
only in Madagascar, the Antilles and the Congolese Province.
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This family is comparatively old; it has inhabited Europe, North America
and Asia since the Upper Eocene, Africa since Miocene and South America
since the Pleistocene. The African Canidae are of Europeo-Asiatic origin and
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Fig. 29. The occurrence of the members of the family .Oanidae in various biomes
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Tig. 80. Canidae — the number of the working areal units in which a given species
occurs

the South American ones came from North America (MATTHES, 1962; ROMER,
1966; SIMPSON, 1945).

Typical environments of the Canidae are woodless areas’ steppes, savannas
and deserts, as illustrated by Fig. 29. Out of the 36 species of the Canidae,
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15 occur exclusively in woodless areas and only one (Nyctereutes procyonoides )
is constantly associated with forests.

In most cases the ranges of the species from the family Canidae are not
large (Fig. 30). Canis lupus, Vulpes vulpes and Canis aureus are exceptions;
the first two occur in nearly all biomes (except for tropical forests) and Canis
aureus lives in all woodless formations (naturally excepting tundra).

Only in the Neotropical Region as many as 7 species of the Canidae live
inside single areal units. This phenomenon does not seem typical of the Cani-
dae and we are probably concerned here with subspecific forms.
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Fig. 31. Canmidae — the areographic structure in biomes
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Fig. 31 shows the areographic structure of the Canidae. It will be seen from
it that the species with small ranges are chiefly met with in steppes and savannas.
They enter the neighbouring formations, those of deciduous forests and others.
Only 2 species enter tropical forests (Aielocynus microtis, being a third species,
occurs exclusively in this biome).

Ursidae

The distribution of the Ursidae is shown in Fig. 32. They occur in the Ho-
larctic, Oriental and Neotropical Regions (in this last region only one species,
Ursus ornatus).

The Ursidae appeared in Europe in the Oligocene, in Asia and North Ame-
rica in the Miocene and in South America in the Pleistocene (MATTHES, 1962;
ROMER, 1966; SIMPSON, 1945).

Nowadays there live 7 species belonging to the genus Ursus LINNAEUS
(I have adopted the taxonomy used by ERDBRINK, 1953). Fig. 33 illustrates
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Fig. 33. The occurrence of the members of the family Ursidae in various biomes
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Fig. 34. Ursidae — the number of the working areal units in which a given species
oceurs
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the occurrence of the Ursidae in various biomes. Forest environments predo-
minate with the exception of Ursus maritimus, which occurs circumpolarly
in the arctic tundra of the continent and islands of the Arctic Ocean and on
the coastal ice. :

The Neotropical species, Ursus ornatus, is, in addition, encountered in
savannas. The Oriental species, Ursus malayanus and Ursus wrsinus, occur in
tropical forests.

Most species of the Ursidae have small ranges, covering 2—10 working
areal units, and Ursus ornatus inhabits only one unit. Ursus arctos has the most
extensive range, from Europe up to North America. Fig. 35 shows the areo-
graphic structure of the Ursidae.

Procyonidae

The family Procyonidae, not very numerous at present, is distributed in
North and South America and in Asia (Fig. 36). It has been inhabiting North
America since the Oligocene, Asia since the Lower Pliocene and South America
since the Upper Miocene. The Procyonidae lived in Europe from the Lower

Oligocene to the Lower Pleistocene (MATTHES, 1962; ROMER, 1966; SIMPSON,
1945).
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Fig. 37. The occurrence of the members of the family Procyonidae in various biomes

The status of the Procyonidae in Asia may be regarded as a relict one. Now
there live only 2 species there (members of the endemic genera Ailurus and
Ailuropoda). At the present time the Procyowidae show the greatest develo-
pment in the Neotropical Region, where most of the contemporary species
occur. They are absent only from the cooler areas of South America,

Fig. 37 presents the ecological characteristics of this family. The species
oceurring in the biome of tropical forest are absolutely prevalent. The Holarctic
species inhabit deciduous forests. Only one species (Bassariscus astutus) appears
also in woodless rocky environments.

4%
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The Procyonidae have small ranges, which include less than 10 working
areal units (Fig. 38) and even then generally cover only one biome, namely,
that of tropical forest (Fig. 39).

Out of the Neotropical genera of the Procyonidae, two, Jentinkia and Potos,
are endemic, whereas the three species which live in the Antilles and whose
specific autonomy seems dubious present a separate problem (see p. 351).
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Tig. 38. Procyonidae — the number of the working areal units in which a given species
oceurs
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Fig. 39. Procyonidae — the areographic structure in biomes

Mustelidae

This is one of the two most abundant families of the Carnivora (exceeding
the Viverridae, which are the other) and its 74 species occur in all the continents
except Australia. Fig. 40 shows that they are the most numerous in the Holarctic
(Europe and East Asia), South-East Asia (Oriental Region) and South America.

The Mustelidae appeared in Europe in the Eocene, in North America and
Asia in the Oligocene, in Africa in the Middle Pliocene and in South America
in the Upper Pliocene (MATTHES, 1962; ROMER, 1966; SIMPSON, 1945).

This is the only carnivore family that lives in all the biomes specified in
this paper, from tundra to tropical forest (Fig. 41). It will be seen from Fig. 41
that a large number of species are associated with water environment and have
amphibious ways of living. Such species form 80 per cent of the 20 species of
the Mustelidae inhabiting tropical forests.

{
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The remaining biomes are characterized by a low percentage of forms li-
ving in one environment only. This fact indicates a great plasticity of the
Mustelidae, owing to which they were capable of being adapted to very various
environments. The widest ranges were found in some Holarctic species (Mu-
stela. erminea, M. nivalis and Lutra lutra). The data concerning the ranges of
the Mustelidae are given in Fig. 42. They show that the most forms oeccurring
in various biomes represent the Holarctic members of this family. Instead,
among them there are no highly specialized forms, living in only one working
areal unit, which usually corresponds with a definite geobotanical formation.
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Fig. 41. The occurrence of the members of the family Mustelidae in various biomes

gn,:;"]?he situation is somewhat different in the case of the Neotropical Mustelidae,
which form characteristic ,musteloidal® faunas. The character in which they
differ from the Holarctic faunas is a relatively large number of forms occurring
in one working areal unit only. This is, in all probability, connected with the
specific diversity of the Neotropical geobotanical formations.

In the faunas of the ,viverroidal® type, i. e., in the Oriental and Ethiopian
Regions the Mustelidae are fewer and generally have not very large ranges.
The Ethiopian species Mellivora capensis, which lives also in the Holarctic and
Oriental Regions, is the only exception. A comparatively large number of
species occurring in a single working areal unit is noteworthy in both regions
with the ,viverroidal“ type of fauna. . .

The areographical structure of the Mustelidae is presented in Fig. 43, which
shows that only in the biome of deciduous forest there occur members of the
Mustelidae belonging to all the range groups. On the other hand, in the zone
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of Mediterranean vegetation there are only species with the most extensive
ranges.

The most numerous species occurring in only one biome are amphibious
forms.

Viverridae

This is the second most numerous and also old carnivore family. It is known
to have occurred in Europe in the Upper Eocene, in Asia in the Oligocene, and
in Africa in the Miocene (MATTHES, 1962; ROMER, 1966; StMPsoN, 1945). The
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Fig. 45. The occurence of the members of the family Viverridae in various biomes

present distribution of the Viverridae is illustrated in Fig. 44. They are repre-
sented in the largest numbers south of the Sahara in Africa and in South-East
Asia. The Viverridae encroach in small numbers on the Holarctie provinces
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adjacent to the Ethiopian and Oriental Regions, where they are represented
by only a few species which have ranges in their native regions. The Viverridae
are quite clearly well specialized for life under tropical conditions, as indicated
by the data from Fig. 45. They occur most numerously in the biomes of savanna
and tropical forest and a great many of them do not go beyond these biomes at
all. They are also relatively numerous (more numerous than the Mustelidae)
in the biome of hot deserts. Only a few species are associated with the amphi-
bious ways of living as well as with the biomes of Mediterranean vegetation and
deciduous forests.
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Fig. 46. Viverridae — the number of the working areal units in which a given species
occurs

The range of particular species are not large and, for the most part, occupy

9—10 working areal units (Fig. 46). A relatively large number of species inhabit
only one areal unit, which is particularly true of the Ethiopian forms.
The Viverridae from Madagascar form a completely distinet group, which
makes 100 per cent of the carnivore fauna of this island. The group of Malagasy
species is quite distinet from the rest of forms inhabiting the provinces of both
the Ethiopian and the Oriental Region.

In the Ethiopian and Oriental Regions the Viverridae give the there existing
carnivore faunas their ,viverroidal® character.

The areographic structure of the Viverridae is shown in Fig. 47. It supports
the opinion that only the species which are widely distributed inside the regions
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go beyond their boundaries into some biomes in other regions (e. g., Genetta
genetta in Europe). None of the Viverridae is permanently associated with the
amphibious ways of living. This graph also shows that a relatively large number
of viverrid species are specialized for life under specific conditions of savannas
and tropical forests. This is evidenced, among other things, by the large number
of endemic species and genera, especially the insular ones, in the -Oriental
Region.
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Fig. 47. Viverridae — the areographic structure in biomes

The taxonomy of some genera (Genetta, Herpestes) seems to be too much
expanded and some forms treated as ,species are probably only subspecies.
However, even a taxonomic revision of these genera would not influence. the
areographic arrangement of the family in an essential manner.

Hyaenidae

The family Hyaenidae appeared in Asia and Europe in the Miocene and in
Africa in the Pliocene (MATTHES, 1962; ROMER, 1966; SmMPsoN, 1945). The
present distribution of the Hyaenidae is shown in Fig. 48. The members of this
small family (4 species) occur throughout the Ethiopian Region (except for
the Malagasy and Congolese Provinces) and in the savanna-desert biomes of
the Holarctic Region.
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Fig. 48. The number of species of the family Hyaenidae
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In the Ethiopian Region the Hyaenidae are distributed only in the biomes
of savanna and desert (Iig. 49). One species (Hyaena hyaena) lives both in
the Ethiopian and in the Holarctic Region, the other ones only in the Ethiopian
Region.

Fig. 51 shows that all the species are uniformly distributed both in the
savanna and in the desert.
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Fig. 49. The occurrence of the members Fig. 50. Hyaenidae — the number of working
of the family Hyaenidae in various biomes areal units in which a given species occurs
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Fig. 51. Hyaenidae — the iareogmphic structure in R
biomes

Felidae

The Felidae have been inhabiting Europe and Asia since the Eocene, Africa
and North America since the Oligocene, and South America since the Pliocene
(MATTHES, 1962; ROMER, 1966; SIMPSON, 1945).

The present distribution of the Felidae is illustrated in Fig. 52. It will be
seen from this map that this family occurs in the Holarctic (with the exception
of the tundra biome), Oriental, Ethiopian and Neotropical (except for the
Antilles) Regions. The Felidae are most numerous in the Oriental Region and
in the Guyano-Brazilian Province of the Neotropical Region. They occur in
relatively small numbers in the Holarctic Region, especially in its northern
part. .

Fig. 53 shows that Felidae find the optimum living conditions, above all,
in the biomes of savannas, tropical forests and hot deserts. A large number of
species occur also in the steppe biome. Their great capability to live under
various conditions and avoidance of narrow specialization are evidenced by the
fact that there is hardly one species (Neotropical Felis guigna) that lives-in one
biome only, that of cold deserts.

The Felidae have, as a rule, extensive ranges (F1g. 54), only two species
oceur exclusively in one geobotanical unit (Felis minuta and Felis badia, both
in the Indonesian-Philippine Area).

Only the Neotropical members of the Felidae have somewhat smaller 1anges,
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the other species have more or less uniform distribution, that of Panthera
pardus, which lives in the Oriental, Ethiopian and Holarctic Regions, being
the widest.
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Fig. 53. The occurrence of the members of the family Felidae in ‘various biomes
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Fig. 54. Felidae — the number of the working areal units in which a given species occurs

The areographic structure of the Felidae is shown in Fig. 55. A distinctive
feature of this structure is the accumulation of most species in the biomes of
the tropical zone, where all the types of ranges are observed, from those occu-
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pying single areal units to the most extensive ones, the medium-sized ranges
being prevalent. The species which occur in the other biomes have medium-
gized and small ranges. i
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Tig. 55. Felidae — the areographic structure in biomes

B. Ecological Types of Carnivore Fauna

Ecological types of carnivore faunas present an interesting problem, but
this problem is not easy at all, since adequate publications concerning the whole
order are lacking and the biology of some species is poorly known, if known
at all. Another difficulty is caused by the fact that many species occur in dif-
ferent environments. For this reason, the considerations offered below are
very general in nature.

Holarctic Region

This is, as I have already mentioned, the largest zoogeographical region,
which shows the greatest diversity of ecological conditions.

The Carnivora of this region, especially of its northern part, form a compara-
tively young, post-glacial fauna. This statement is supported by the palaeonto-
logical data, which indicate that this fauna has undergone great changes;
nowadays it is lacking in tropical forms, e. g., the Procyonidae (in Europe till
the Lower Pleistocene), Viverridae (in Europe till the Lower Pleistocene) and
Hyaenidae (in Europe in the Miocene-Pleistocene period).

This fact is also suggested by the present distribution of earnivores, the
lack of endemic species and genera, and the small number of species living in
one biome only. The territories unaffected by the glacier at its greatest range,
where the refuges of the Tertiary vegetation have been preserved, are an excep-
tion. Such territories lie in the borderland between the Holarctic and Oriental
Regions.
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Fig. 56 shows the distribution of carnivore species in various biomes. Two
groups of biomes are distinct here, the forest-steppe group and the desert-
savanna one. The latter group occupies the territories on the boundary with
the Ethiopian, Oriental and Neotropical Regions. The neighbourhood of these
regions exerts a distinet influence on the nature of the there existing fauna, as
indicated by the occurrence of members of the Procyonidae, Viverridae, Hyaeni-
dae and some Felidae in these territories.
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Tig. 56. The ecological type of the carnivore faunas of the Holarctic Region

The basic components of the Holarctic. carnivore fauna are the Mustelidae’
Canidae and Ursidae. Generally speaking, this fauna is of the ,musteloidal®
type.

Fig. 57 shows the occurrence of the members of various carnivore families
in particular biomes. The diagrams of individual families (Canidae, Mustelidae
and Felidae) illustrate a kind of two-peak nature of the distribution of, the
fauna: the forest-steppe zone and the desert-savanna one. This last zone is
especially strongly penetrated by the Felidae.

Acta Zoologica Cracoviensia nr 6 5
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The Ursidae represent the inhabitants of the forest zone (naturally with
the exception of the tundra-marine form Ursus maritimus). The other families
(Viverridae and Hyaenidae) occur marginally in the Holarctic Region.

The Procyonidae of the Holarctic are in category by themselves. At the
present time this family, which had a far more extensive range in the Miocene
and Pliocene (see above), occurs almost exclusively in the Neotropical Region.
In the Holarctic a relict station subsists in Southern China and they also occur
in the American Province. The Procyonidae of the Holarctic remain ,silvan®
in character.
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Fig. 57. The occurrence of the members of the carnivore families in different biomes- of
the Holarctic Region

®

Oriental Region

The carnivore fauna of the Oriental Region is completely different from
that of the Holarctic. It is of the ,viverroidal“ type and, therefore, the Viver-
ridae are represented most numerously. South Asia may be considered to be
the cradle of the modern Viverridae, from where they radiated into the Ethio-
piap Region. They have never encroached upon the American territory (Scorr,
1937). In the Quaternary the Oriental Region did not undergo such changes
as the Holarctic did (lack of glaciations); in this connection it is characterized
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by a huge diversity of environmental conditions of the tropical type, entailing
a diversity of the fauna, in our case the carnivore one.

Fig. 58 shows clearly that the species inhabiting two basic biomes, tropical
forests and savanna, are absolutely predominant. Especially many of the
species living in tropical forests have evolved under these very conditions (about
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Tig. 58. The ecological type of the carnivore faunas of the Oriental Region

28 per cent of the total of species living in this biome). The corresponding value
for the savannas is below 5 per cent. This is the presence of tropical forests
that brings about the great diversity of species.

Deciduous forests are also of great importance. They occur on the boundary
between the Oriental and Holarctic Regions, where the faunas of these regions
come into contact (the Holarctic species do not generally go beyond this biome,
the Canidae being an exception).

b*
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The next biome in which relatively many species occur is that of hot de-
serts, where, however, the exclusively desert species are wanting.

The distribution of the members of particular families in the biomes is illu-
strated by Fig. 59. This graph shows clear environmental preferences, especially
those of the Viverridae, which have the most species (nearly 50 per cent) living
nowhere but in tropical forests. Savanna is another biome important to this

family.
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Fig. 59. The occurrence of the . members of the carnivore fa,milies:in"different biomes of
the Oriental Region
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The Felidae occupy chiefly the biome of savannas, being less numerous in
tropical forests and hot deserts.

As to the Mustelidae, the graph reveals the two-peak nature of their occur-
rence; the peaks are formed here by the biome of deciduous forests and that of
tropical forests and savannas. One-third of the species of the deciduous forests
are inhabitants of this biome only. Four species of the Mustelidae occur exclu-
sively in amphibious environments.

The Canidae are encountered only in open areas, that is, in savannas and
hot and cold deserts; they do not enter tropical forests. The situation is typical
of this family, as these animals do not appear in tropical forests except in the
Neotropical Region. :
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The Oriental species of the Ursidae (Ursus malayanus and Ursus wrsinus)
are present both in tropical and in deciduous forests and the Holarctic form,
Ursus thibetanus, occurs in deciduous forests here.

The only species of the Procyonidae, Ailurus fulgens, is met with in deciduous
forests, but it also occurs occasionally in tropical forests.

Ethiopian Region

Three main centres of occurrence of the carnivore fauna may be distinguished
in the Ethiopian Region. The first is the old fauna of the Malagasy Province
(Madagascar), which consists exclusively of endemic genera and species of
the Viverridae.

The second group covers the transitional zone between the Holarctic and
the Ethiopian Region, the North African-Yemen Province. This province has
been discussed in detail in the previous section.

The remaining provinces of the Ethiopian Region form the third group
in which the ,viverroidal“ type of-the carnivore fauna is preserved in its origi-
nal form. -

The history of this fauna is relatively poorly known, which is due to the
scantiness of palaeontological materials. The large number of well-specialized
species of the Viverridae proves the long stay of this family in the African
continent.

Ag will be seen from Fig. 60, the species living in the savanna are the most
numerous and contain the most forms that live only in one biome.

Another important group is composed of the species of tropical forests;
25 per cent of these species inhabit this biome only.

The forms living in hot deserts are comparatively numerous (much more
numerous than in the Oriental Region), which is naturally connected with the
large areas occupied by this formation. However, the species living only in this
biome are not numerous (below 10 per cent).

The relatively large number of species associated with water environment
is an interesting fact, though only one species (Lutra maculicauda) lives exclu-
sively in this environment.

Fig. 61 shows the distribution of the members of particular families in the
biomes.

. The family Viverridae, which is represented most numerously in this region,
occurs chiefly in savannas and tropical forests. Here we are, therefore, con-
cerned with the inversion of the situation found in the Oriental Region. It is
merely natural, as these two regions have hardly two genera, Genetta and Her-
pestes, in common, and only the second of them is widely distributed in them.
Nearly 50 per cent of the savanna species occur nowhere else but in them and
about 35 per cent of the species of tropical forests only in this biome. The Orien-
tal Region lacks exclusively savanna viverroid species and those occurring only
in the tropical forest make about 50 per cent. This fact shows that the ecolo-
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gical type of the Ethiopian Viverridae is quite different. No more than 6 species
live in hot deserts and 2 of them nowhere else but in them.
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Fig. 60. The ecological type of the carnivore faunas of the Ethiopian Region

The Mustelidae are more or less uniformly distributed in all the biomes,
that of tropical forests showing a slight predominance. Hardly 2 species are
confined to only one biome, Luira maculicauda, mentioned above, and Mustelo
numidica, which inhabits no other biomes but that of hot deserts.

The Felidae occur chiefly in the savanna and hot desert, hardly 3 species
in tropical forests. There are no species specialized for life in one biome only.
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The Canidae and Hyaenidae appear solely in hot deserts and savannas.

b per cent of the savanna Canidae (3

species) live exclusively in this biome.

It may be assumed, in general, that in the Ethiopian carnivore fauna there
are very few forms, except for the Viverridae, narrowly specialized for life in
one biome, which indicates that this fauna is relatively young.
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T'ig. 61. The occurrence of the members of the carnivore families in different blomes of
the Ethiopian Region

Neotropical Region

Some historical notes on the Neotropical fauna were given in the previous
section. The Carnivora of this region are all of North American origin (ScoTT,
1937). The specific geobotanical and climatic conditions undoubtedly influenced
the diversity of this fauna. This is evidenced, among other things, by the rela-
tively large number of the species specialized for life in one biome only (Fig. 62).
 The forms living in tropical forests, savannas and steppes are the most
numerous. The large number of species associated with water environment has
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probably been brought about by the excessive taxonomic division of the genus
Luira.

The relatively large number of species which occur in the biome of cold
deserts (deserts in the Andes) is noteworthy. About 30 per cent of the species
occurring in the biome of tropical forests do not appear outside this formation.
In addition, over 30 per cent of the species are associated with the steppe only.
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Fig. 62. The ecological type of the carnivore faunas of the Neotropical Region:

Fig. 63 illustrates the occurrence of particular families in the biomes. The
most numerous family Mustelidae is distributed in all the biomes, but chiefly
in tropical forests. This situation is completely different from those observed
in the faunas discussed above, and therefore it should be supposed that it is
connected with the different generic composition of the Mustelidae of this
region. A relatively large number of species are confined in occurrence to only
one biome.

The now typically Neotropical family Procyonidae is practically limited to
the biome of tropical forests.

Like the Mustelidae, the Felidae occur in all the environments, but in largest
numbers in the biomes of the tropical zone, i. e., in the savanna, tropical forest
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and hot deserts. They are also comparatively numerous in the biome of cold
deserts, where the only species confined to one biome, Felis guigna, occurs.

The Canidae are most numerous in steppes and forests of the temperate
zone and only few in savannas. Out of the 3 species met with in tropical forests,
one form is endemic, Atelocynus microtis.

Fifty per cent of the steppe species do not occur anywhere else outside this
biome. The clear majority of the Canidae is made up of Neotropical genera.

The only species of the Neotropical bear, Ursus ornatus, oceurs both in
deciduous forests and in savannas.
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Fig. 63. The occurrence of the members of the carnivore families in different biomes of
the Neotropical Region

C. Transitional Zones

It is quite obvious that between particular areas, provinces and regions
there are more or less distinet transitional zones (DECHASEAU, 1961), where
the elements from the neighbouring territories mix together. The existence of
such zones was emphasized in the discussions of particular provinces.

The exact demarcation of these territories is rather difficult, if possible at
all. It will not be irrelevant to remind here of the well-known question of , Wal-
lace’s Line“. A picture of the situation is given by Figs. 5, 16, 18 and 24, which
show the range of occurrence of the elements of a given region in the remaining
regions.
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The Holarctic elements (Fig. 5) penetrate throughout the Oriental Region,
nearly whole Neotropical Region, and the desert-savanna portion of the Ethio-
pian Region (as far as the equator). It must, however, be remembered that the
share of Holarctic elements is, as a rule, low (below 10 per cent) and due to
the occurrence of one or two species. The number of Holarctic species (and
also that of elements from other regions) is larger only in borderlands.

The Oriental elements (Fig. 16) occur all over the Ethiopian Region and in
nearly all the provinces of the Holarctic (except for the Boreal Province, where
they appear only in a few areas). In the Ethiopian Region the Oriental elements
are present throughout its area, but they form only a very low percentage of
the whole carnivore fauna.

The Ethiopian elements (Fig. 18) are encountered in the whole Oriental
Region, in the Levanto-Turanian Province, in a part of the Mediterranean and
Arabo-Punjab Provinces and in several other areas of the Holarctic Region.

The Neotropical elements (Fig. 24) are found throughout the American
Province of the Holarctic Region. The boundary of the formations of the Boreal
Province is impassable for them.

V. A LIST OF CONTEMPORARY CARNIVORE SPECIES

Explanation: Denotation of geobotanical formations as in graphs (see p. 352.)
STB — stenobiotic species, occurring in only one biome, E — endemic species.
No. of units — number of working areal units-in which the speeies occurs.
Region: H — Holarctic, O — Oriental, B — Ethiopian, N — Neotropical.

Speci Geobotanical Hoolitsence
peas Formation |sTB| E N ° Reoion
units ©
Canis lupus LINNAEUS TD, TG, DF,
ST, ME,
DC, DW,
SA — | — | 55 | HO,E
Canis awreus LINNAEUS ST, ME, SA,
DW — | — | 28 | E,0,H
Canis dingo MEYER SA 1 | Austr.
Canis latrans SAY ST, DI G — | — | 16 | H, N
Canis miger BARTRAM ST Sl 2 |\ H
Canis adustus SUNDEVALL SA, DW — | = S
Canis mesomelas SCHREBER SA + | — 4 | E
Alopex lagopus LINNAEUS TD, TG — | — 9 | H
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Occurrence

e Geobotanical ! 20
Formation ‘ STB ‘ No.off  Resion
l units 2

Vulpes vulpes LINNAEUS D, TRG: DB

ST, ME,

DC,DS,SA| — | — | 55 | H, O, E
Vulpes bengalensis SHAW SA + | — 4 | O
Vulpes cana BLANFORD SA + | — 310
Vulpes corsac LINNAEUS ST, DC — | — 4 " H
Vulpes ferrilata HODGSON ST, DC — 310
Vulpes chama THOMAS A e -+ B
Vulpes rupelli SCHINTZ DW, SA + | — | 10 | E
Vulpes macrotis MERRIAM ST 4+ | — 4 | H
Vulpes velox SAY ST + | — 2 H
Vulpes pallida CRETZHMAR DW, SA — | — 3B
Fennecus zerda ZIMMERMAN DwW + | — 7B,
Urocyon cinereoargenteus

SCHREBER DF, ST — | — | 12 | H,N
Urocyon littoralis BAIRD DF, ST — | + i & S E
Nyctereutes procyonoides GRAY | DF — | — 4 | H
Dusicyon australis KERR ST + | + il [N
Dusicyon gracilis BURMEI- :

STER ST + | — N
Dusicyon fulvipes MARTIN ST + | — e N
Dusicyon inca THOMAS ST, DF — | — il N
Dusicyon culpaeus MOLINA ST, DF — | — 3 | N
Dusicyon culpaeola THOMAS ST + | — 1| N
Dusicyon vetulus LUND ST + | — 3. N
Chrysocyon brachyurus ILLI-

GER ST + | — T
Speothos wvenaticus LUND TF, SA = e N
Cuon alpinus PALLAS DF, SA — | — | 16 | O,H
Atelocynus microtis SCLATER | TF + | + 1imlEEN o
Cerdocyon thous LINNAEUS SA, DF, TF — | — | 10 | N
Lycaon pictus TEMMINCK SA 4 — [ 12 | E
Otocyon megalotis DESMA-

REST DW + | — 3 | E
Ursus ornatus CUVIER DF, SA =l N
Ursus thibetanus CUVIER DF, TG — 9 IELEO)
Ursus arctos LINNAEUS DF, TG — | — | 28 | H
Ursus americanus PALLAS DF, TG — e 3 | H
Ursus maritimus PHIPPS TD, AM + | — o L E
Ursus malayanus RAFFLES TF, DF — | = 30 @
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e Geobotanical Qoo
B Formation |sTB| E N °0  Region
units
Ursus ursinus SHAW TF, DF — | — 6 | O
Bassariscus astutus LICHTEN-

STEIN DF,ST,DW | — | — | 7 |HN
Jentinkia sumichrasti SAUS-

SURE TF + | — 2 N
Procyon lotor LINNAEUS DF + | — 9 | H,N
Procyon cancrivorus Gorp- | TF + | — 91 H

MAN
Procyon insularis MERRIAM TF -+ - ¢ SoeNE
Procyon maynardii BANGS TF + |+ 1 N
Procyon pygmaeus MERRIAM | TF e [aealbo i N
Procyon minor MILLER TF -+ -+ N
Procyon gloveralleni NELSON :

and GOLDMAN T -+ -+ TSN
Nasua narico LINNAEUS TF + | — 5 | N,H
Nasua nasua LINNAEUS TE + | — 8 | N
Nasua nelsoni MERRIAM TF - + qirsi AN
Nasuella, olivacea GRAY TF -+ -+ 2 | N
Potos flavus G. ST. HILAIRE

and G. CUVIER TF + | — 9 | N
Bassaricyon gabbi ALLEN TF + | — 5 | N
Bassaricyon pauli ENDERS TF + | — b INE
Ailurus fulgens F. CUVIER DF- + | — 3O H
Ailuropoda melanoleuca

DAviD DF —+ -+ 210
Mustela ermines LINNAEUS TD, TG, DF,

ST, ME,
DC, DW,

: SA U B OB

Mustela nivalis LINNAEUS TD, TG, DF,

ST, ME, DC,

DW — | — | 38 | HOE
Mustela altaica PALLAS LG, DI, ST — | — 9 i O
Mustela kathiah HODGSON DF, ST — | — 6 | H,O
Mustela sibirica PALLAS TG, DF, ST — | — | 14 | H,O
Mustela lutreola LINNAEUS TG, DF — | — 4 | H
Mustela strigidorsa GRAY DF -+ 4+ 110
Mustela putorius LINNAEUS TG, DE. S,

i TD —elena 8l HL O
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Sicoics Geobotanical Qeioude aco
Formation |sTB| B [No-of Region
nnits
Mustela rizosa BANGA DF, ST — | — 4 | H
Mustela frenato LICHTEN- ;

STEIN TF, SA — | — |31 | N,H
Mustela nigripes AUDUBON : '

and BACHMAN DF, ST — | — 4 | H
Mustela vison SCHREBER TG, DF — | — |11 | H
Mustela paraense ALLEN TF, SA — | + 1N
Mustela africans DESMAREST | TF, SA — | — 6 | N
Mustela numidica PUCHERAN | DW -+ - 1| E
Vormela perequsna GULDEN-

STAEDT ST + | — |11 | H
Martes martes LINNAEUS TG, DF — | — | 13 | H
Martes foina ERXLEBEN 16, DI — | — | 27T | H
Martes melampus WAGNER DF + | — 2% 4|8l
Martes zibellina LINNAEUS NG, DE — | — | 10 | H
Martes flavigula BODDAERT DF + | — |10 | H,O
Martes gwatkinsi HORSFIELD | DF -+ —+ 110
Martes americana TURTON DI, ST — | — 4 | H
Martes pennantt ERXLEBEN DF, ST — | — i
Tayra barbara HAMILTON-

SMITH TF b el SN
Grison vittatus SCHREBER SA, TF — | — | 12 | N
Grison cujo BELL SA, TF — | — |12 | N
Lyncodon patagonicus BLAIN-

VILLE SA -+ -+ il [N
Ictonyx striatus PERRY SA, TEF — | — |10 | E
Poecilictis libyca HEMPRICH ¢

and EHRENBERG SA, DW — | — 4 | B
Poecilogale albinucha GRAY SA, TF,DW | — | — el
Gulo gulo LINNAEUS TG, TD — | — |17 | H
Mellivora capensis SCHREBER | TF, SA, ST sl o1 WO
Meles meles LINNAEUS TG, DF — . |29 |.H
Arctonyx collaris F. CUVIER DF, ST, TF — 7| (@E]
Mydaus javanensis F. CUVIER| TF S 11|10
Swillotaxus marchei LAWRENCE| TF, SA c= il el 1|0
Taxidea toxus SCHREBER ST + | — 8 | H
Melogale personata, GEOFFROY | DF, TF, SA — | — 3|0
Melogale moschata GRAY DE, TESA —_ | — Bl O, H

| Melogale orientalis GRAY DF, TF, SA — | + 10
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St Geobotanical Ocgurrente
. Formation |sTB | E N °%  Ragion
units
Mephitis mephitis

E. G. St. HILAIRE and

G. CUVIER DF, ST, DC — | — 6 | H
Mephitis macroura LICHTEN-

STEIN DE, ST, DW | — | — 3 | H,N
Spilogale putorius GRAY DF, ST, DC,

Dw — | — | 10 | H,N
Spilogale pygmea THOMAS TF, DW — | + el N
Conepatus mesoleucus LICH- :

TENSTEIN SR — | — 4 | N,H
Conepatus semistriatus GMELIN | TF + | + 1 (N
Conepatus rex THOMAS DC + -+ 1N
Conepatus humboldti GRAY DC -+ -+ N
Conepatus suffocans ILLIGER | SA, TF — | — TN
Conepatus castaneus D’OR-

BIGNY and GERVAIS ST -+ -+ 1| N
Conepatus chinga MOLINA SA, TF — | — 4 | N
Conepatus amazonicus LICH-

TENSTEIN SA, TF — | — 3 | N
Conepatus quitensis HUM-

BOLT TF 4+ + 1| N
Lutra incarum THOMAS AM + | — 20N
Lutra platensis WATERHOUSE | AM + | — b | N
Lutra enudris FISHER AM + | — 20 || N
Lutra felina MOLINA AM + | — 2 N
Lutra provocar THOMAS AM + | — 2 | N
Lutra mitis THOMAS AM 4+ | — 3 | N
Lutra annectens MAJOR AM + | — 2 | N
Lutra colombiana ALLEN AM + | + N
Lutra lutra LINNAEUS AM + | — | 4 | H,O
Lutra canadensis SCHREBER AM + | — |11 | H
Lutra maculicauda LICHTEN-

STEIN AM + | — 7 | E
Lutra sumatrana GRAY AM + | — 210
Lutrogale perspicillata GEOF-

FROY AM + | — 5|0
Pteronura brasiliensis GME-

LIN AM + | — 6 | N
Amblyonyx cinerea ILLIGER | AM +|—| 8|0
Aonyx capensis SCHINTZ SA, TF, AM —_ | — 6 | E
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Occurrence

S Geobotanical
p Formation |sTB | E [Y%°0  Region
. units
Paraonyr microdon POHLE TF, AM — | + 1 B
Paraonyx congica LONNBERG | TF, AM 4+ | — 3 | B
Paraonyx philippei Hinton | TF, AM — | + il SR
Enhydra lutris LINNAEUS AM G 2 | H
Poiana richardsont THOMPSON | TF + | — G D)
Genetta genetta LINNAEUS TF, SA, ME,
DF — | — | 15 | B, H
Genetta maculata GRAY TF, SA e 2 | B
Genetta lehmannt KUHN TF + 4+ 1| E
Genetlta servalina PUcHERAN | TF, SA — | — 4 | E
Genetta tigrina SCHREBER TF, SA — | — | 11 | E
Viverricula indica DESMAREST | TF + | — |10 | O
Osbornictis piscivora ALLEN TF, AM + | + 1R
Viverra megaspila BLYTH TF, SA — | — 4 10
Viverra zibetha LINNAEUS TF, SA — | — 6 | O
Viverra tangalunga GRAY TF, SA + | + 1k (@
Civettictis civetta SCHREBER SA + | — 4 | E
Prionodon linsang HARDWICKE | TF + -+ b @)
Prionodon pardicolor HoDG- :

SON TF + | — 310
Nandinia binotata GRAY TF + | — 4 | E
Arctogalidia trivirgata GrAY | TF + | — 4 | O
Paradoxurus hermaphroditus

PALLAS TF + | — 11| O
Paradorurus zeylonensis PAL-

LAS TF + -+ 210
Paradoxurus jerdoni BLAN-

FORD TF 4 | — 210
Paguma larvata HAMILTON-

SMITH TF, SA — | — O (0) 8]
Macrogalidia musschenbroecki

SCHWARTZ TF + | + 110
Avrctictis binturong RAFFLES | TF + | — 510
Fossa fossa SCHREBER SA -+ -+ 1| E
Hemigalus derbyanus GRAY TF + | + 1L 1 Q)
Chrotogale owstoni THOMAS TF + | + 1|10
Diplogale hosei THOMAS TF + | + 3L 0
Cynogale bennetti GRAY TF, AM — | — 210
Bupleres goudotti DOYERE TF, SA — |+ 3 | B
Eupleres major LAVAUDEN TF, SA — | + S 1D !
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Speoie Geobotanical : o ;u 2 sze =

Formation |STB| E [">.%| Region
: units
Galidia elegans I. GEOFFROY | TF + + 3 | E
Galidictis striata I. GEOFFROY | TF -+ -+ Al
Galidictis fasciata GMELIN TF + -+ 1| E
Mumgotictis lineatus POCOCK TF —+ -+ 3 | E
Mungotictis substriatus Po-

COCK TF -+ - a3l
Salancia wnicolor GRAY 7 7 -+ 3
Salancia olivacea GRAY 7 4 + 3 | E
Suricata suricatta SCHREBER | SA + | — 3 | E
Herpestes ichneumon LINNAE-

Us TF, SA, ME = le =il 1RO B
Herpestes javanicus GEOF-

FROY TF, SA — | — 2 )
Herpestes auropunctatus

HopGsoN TF, SA,DW — | — |10 |0
Herpestes edwardsi GEOF-

FROY TF,SA,DW | — | — | 12 | O
Herpestes smithi GRAY DW, SA — | — 6 | 0O,H
Herpestes fuscus WATERHOUSE| TF, SA, DW — | — 4 | O
Herpestes vitticollis BENNETT | TF, SA — | — 410
Herpestes wrva HODGSON TF, SA — | — 4 |10
Herpestes ochracea GRAY TF, SA — e b8l
Herpestes cauwwi SMITH TF, SA — | — b ()
Herpestes dentifer HELLER SA + | + iy
Herpestes granti GRAY SA + | + 1B
Herpestes ignitus ROBERTS SA + | + e
Herpestes nigratus THOMAS Dw 4+ | + 1 h
Herpestes pulverulentus WAG-

NER SA, DW — | — 2 | E
Herpestes ratlamucht SMITH SA + | — 2 | E
Herpestes ruddi THOMAS DW -+ -+ 1| E
Herpestes sangwineus Ruperry DW, TF, SA — | — 7| E
Helogale parvula SUNDEVALL | SA, TF — | — 7| E
Dologale dybowskit POUSAR-

GUES ? ? | — 2 | E
Atilax paludinosus G. CUVIER | TF, AM —_ | — 8 | E
Mungos mungo GMELIN TF, AM — g =il

| Orossarchus obscurus F. CU-
| VIER SA + | — 4 | E
| Liberiictis kuhni HAYMAN TF i 1o
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Shecies Geobotanical Do ner
’ Formation |st| E |No-of Region
units
Ichneumia albicauda G. CU-

VIER - TF, SA, AM - | = 8 E
Bdeogale crassicauda PETERS | SA el e 9% I
Bdeogale tenuis THOMAS and

WROUGHTON SA Lo el 1 B
Bdeogale nigripes PUCHERAN | SA A e 9 B
Bdeogale jacksoni THOMAS SA e A e 1 B
Rhynchogale melleri GRAY SA A 2 E
Cynictis penicillata G. Cu-

VIER DW, SA e Hie B
Paracynictis seloussi DE WIN-

TON SA + | — 3 B
Cryptoprocta ferow BENNETT | TF, SA = 3
Xenogale microdon ALLEN TF + | + 1i o K
Proteles cristatus SPARRMAN D W, SA —_ — b B
Crocuta crocuta ERXLEBEN DW, SA s el
Hyaena hyaena LINNAEUS SA, DW — | — | 15 E,H
Hyaena brunnea THUNBERG | DW, SA — | — 9,
Felis silvestris SCHREBER DF, ME — | =111 H
Felis libyca FORSTER DW,8A, ST |-~ |95 § _H©
Felis bieti MILNE-EDWARDS ST, SA, DW — | — 3 0, H
Felis chaus GULDENSTAEDT | ST, SA, TF,

DW — | — |21 O
Felis margarita. LOCHE DW, SA, 8T — | — 4 E,O
Felis manul PALLAS ST, DC S lio8 SET
Felis serval SCHREBER DW, SA, TF il sl o
Felis marmorata MARTIN SA, TF il D)
Felis temmincki VIGORS and

HORSFIELD DF, SA Snelee s )
Felis bengalensis KERR SA, DF, TF — | — |13 O,H
Felis planiceps VIGORS and

HoRSFIELD TF, SA e e 2 0
Felis minuta TEMMINCK TF, SA =T L0
Felis rubiginosa GEOFFROY TF, SA S 50
Felis viverrina BENNETT TE, SA el e 7 0
Felis badia TEMMINCK TF, SA = e 150
Felis nigripes BURCHELL DW, SA e 9L
Felis concolor LINNAEUS DC, DW, ST,

: SA, DF,
TF, TG S 19 H,N
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Hpecics Geobotanical O 1;e S
Formation |sTB| E [N °f  Region
units
Felis pardalis LINNAEUS TF, SA,DW — | — | 14 |[N,H
Felis wiedi SCHINTZ TF, SA,DW | — | — 9 | NGH
Felis tigrina ERXLEBEN TF, SA — | — | 10 | N
Felis yaguarundi FISCHER TF,SA,DW | — | — | 14 | N, H
Felis colocolo MOLINA DW, SA, ST — | — 9 | N
Felis jacobita CORNALIA DC, ST — | — 4 | N
Felis geoffroyi D’ORBIGNY
and GERVAIS ST, SA — | — 6 | N
Felis guigna MOLINA DC + | + 2 | N
Felis aurate TEMMINCK SA, TF — | — 2 | E
Lynz lyne LINNAEUS TG, DF — | — | 25 | H
Lynz caracal SCHREBER Dw, ST — | — |19 HEO
Lynx rufus SCHREBER Dw, ST — | — 12 | H, N
Panthera leo LINNAEUS SA, DW — | — | 13 | B, 0
Panthera pardus LINNAEUS DW, SA, TF,
DF — | — |33 | EOH
Panthera onca LINNAEUS TF, SA — | — | 10 | N, H
Panthera tigris LINNAEUS SA, TF, DF — | — | 15 | O,H
Panithera nebulosa GRIFFITH | TF, SA — | — 70| 9
Panthera uncia SCHREBER DF, ST — | — 5 | H, O
Acinonyx jubatus SCHREBER | DW, SA — | — | 19 |0, E,H
Department of Zoology
Agricultural College
Olsztyn, Kortowo
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STRESZCZENIE

Celem niniejszej pracy byla proba zastosowania w zoogeografii ssakow
metod statystycznych — diagramu CZEKANOWSKIEGO i dendrytowej. Metody
diagramu CZEKANOWSKIEGO uzyl po raz pierwszy w zoogeografii KOSTROWICKI
(1965) w swej pracy dotyczgcej regionalizacji Palearktyki w oparciu o roz-
mieszezenie przedstawicieli rzedu Lepidoptera (Insecta). Metoda dendrytowa
nie byla dotychezas stosowana w zoogeografii. Obie te metody sg wysoce obie-
ktywne i daja cenny materiat do interpretacji.
 Wybrany do analizy statystycznej rzad Carnivora (Mammalia) jest do$é
liczny (247 gatunkdéw), mniej wiecej réwnomiernie rozsiedlony na réznych

6F
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kontynentach (z wyjatkiem Australii). Gatunki sg wystarczajaco dobrze po-
znane oraz zbadane sg ich zasiegi wystepowania. Stanowisko systematyczne
przewazajacej liczby gatunkéw jest dobrze znane, wyjatkiem sg niektore dysku-
syjne gatunki, ktére zostalty oméwione w rozdziale III.

Terytoria wszystkich kontynentéw zostaly podzielone na 113 roboczych
jednostek przestrzennych (Australia zostata potraktowana jako jedna jednostka),
opartych na formacjach geobotanicznych. Fauny Carnivora wystepujace w tych
jednostkach zostaly poddane analizie statystycznej, w wyniku ktérej niektore
jednostki zostaly polgczone w wieksze jednostki. Stanowi to oryginalny wy-
nik pracy. Lista tych jednostek — regionéw zoogeograficznych — przedsta-
wiona jest w rozdziale III.

Poszezegolne krainy zoogeograficzne zostaly podzielone na prowincje i re-
giony. Fauna kazdej prowincji przedstawiona jest na wykresie, obrazujacym
procentowy skiad rodzin Carnivora w danej faunie oraz liczbe gatunkéw w kaz-
dej rodzinie.

7 wykresow tych wynika, iz typowg faung Carnivora dla Krainy Etiopskiej
i Orientalnej jest fauna typu ,viverroidalnego®“ — z przewagg przedstawicieli
Viverridae, a dla pozostatych krain typu ,musteloidalnego* — z przewaga
przedstawicieli Mustelidae.

W wykresach tych uwzgledniono rowniez procent elementéw obcych, pocho-
dzacych z innych krain, w danej faunie. Pokazuje to stopien penetrowania bada-
nej prowincji przez te elementy, jak réwniez umozliwia wykazanie gatunkow
najbardziej aktywnych w penetracji — sg to najczesciej przedstawiciele Felidae.

W wyniku analizy statystycznej Afryka Péinocna, zazwyeczaj zaliczana do
Krainy Holarktycznej, zostala wlaczona do Krainy Etiopskiej. Region ten
wykazuje najwyzsze pokrewienstwa do pozostalych regionéw Krainy Etiop-
skiej, posiadajac jednak wyraznie przej$ciowy charakter.

W rozdziale IV zostalo omdéwione m. in. wystepowanie rodzin Carnivora.
Przy poszezegélnych rodzinach analizowano wystepowanie jej przedstawicieli
w réznych biomach, liczbe roboczych jednostek przestrzennych objetych wy-
stepowaniem danego gatunku, oraz strukture areograficzng w biomach. Anali-
zowano réwniez historie danej rodziny.

Rodzina Canidae — typowym S$rodowiskiem sg przestrzenie bezlene, ga-
tunki o niezbyt duzych areatach. Formy o matych areatach spotykane gléwnie
na stepach i sawannach. Tylko trzy gatunki wystepuja w lasach tropikalnych.

Rodzina Ursidae — gatunki zwigzane ze §rodowiskiem le§Snym (wyjatkami
sa Ursus maritimus — forma arktyczna i U. ornatus wystepujacy rowniez
w sawannie). Male arealy, wyjatkiem jest tylko U. arctos.

Rodzina Procyonidae — w chwili obecnej typowo neotropikalna, stano-
wiska w Azji maja charakter reliktowy. Wiekszoéé gatunkéw to mieszkaney
biomu lasu tropikalnego, formy holarktyczne wystepuja w lasach liSciastych.
Procyonidae maja na og6l mate zasiegi, sa raczej stenobiotyczne.

Rodzina Mustelidae — najliczniejsza wsréd Carnivora. Jej przedstawiciele
wystepuja we wszystkich biomach, duzo form ziemnowodnych. Rodzina zdecy-
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dowanie eurybiotyczna, co §wiadezy o duzej jej plastycznodei. Gatunki holar-
ktyczne maja najwieksze zasiegi wystepowania — np. Mustela erminea, M. niva-
lis, Lutra lutra. Wéréd form holarktycznych prawie nie ma gatunkéw wyspecjali-
zowanych do zycia w jednym biomie. Swiadezy to m. in. o stosunkowo nie-
dawnym zasiedleniu Holarktyki przez Mustelidae (W przeciwienstwie do ga-
tunkéw paleotropikalnych z tej rodziny).

Rodzina Viverridae — druga pod wzgledem liczebno§ei wsréd ~Carnivora,
stara, wyraznie paleotropikalna. Przedstawiciele jej gléwnie wystepuja w sa-
wannach i lasach tropikalnych, z tym ze etiopskie Viverridae przede wszystkim
w sawannie, a orientalne w lasach tropikalnych. Stosunkowo licznie spotykane
w biomie pustyn gorgeych. Niezbyt duze zasiegi wystepowania, stosunkowo
duzo gatunkéw zyje tylko w jednej roboczej jednostee przestrzennej. Wydaje
sie, ze taksonomia niektérych rodzajow (Gemetta, Herpestes) jest zbyt roz-
budowana, prawdopodobnie niektére formy podawane jako gatunki sg tylko
podgatunkami.

Rodzina Hyaenidae — obecnie ograniczona do bioméw sawanny i pustyn
Krainy Etiopskiej i Holarktycznej.

Rodzina Felidae — wyraZnie zwigzana ze strefa gorgcg. Brak waskiej specja-
lizacji do zycia w jednym biomie. Gatunki z tej rodziny maja na ogot duze zasiegi
wystepowania. Stosunkowo wmniejsze zasiegi maja formy neotropikalne.

Na rycinach 57—64 podane zostaly informacje dotyczace ekologicznych
typéw fauny Carnivora objetych cato§ciowo (odnosnie do krain, jak i w roz-
biciu na poszezegdlne rodziny). Wynika z nich przede wszystkim wzgledna
mlodoéé faun Krainy Holarktyeznej w przeciwienstwie do wyraznie starszych
faun paleotropikalnych i neotropikalnych. Zwigzane to jest z wystepowaniem
zlodowacen na terenie Holarktyki. W tej czefci pracy zostaly rowniez prze-
analizowane dzieje faun Carnivora w poszcezegdélnych krainach.

Poddano analizie wystepowanie elementéw z poszezegélnych krain pene-
trujgeych krainy ofcienne (rozdzial IV).

W rozdziale V podana jest lista wspolezednie zyjacych gatunkéw Carnivora,
z uwzglednieniem biomu, w ktorym one wystepuja, charakteru wystepowania
(formy stenobiotyczne i endemity) oraz liczby roboczych jednostek przestrzen-
nych objetych wystepowaniem danego gatunku. v

PE3SIOME

Hacrosiiee MCCIEMOBAHUE IPEACTABIACT COOOIO ONBIT IPHMEHEHWsi B 300r€orpa-
Guy MIIEKOIUTAIOMMX CTATHCTMYECKUX METONOB — JuarpamMm UEKAHOBCKOTO M JIEH-
npuToBOi. Mero muarpammbl UEKAHOBCKOIO BIIEPBBIE OBLI HCIOJE30BAH B 300T€0-
rpadmu Kocrposmirum (KOSTROWICKI, 1965) ¢ nensro perronaymmsamuy Ilaneaprruxu
Ha OCHOBAHMM OCOOEHHOCTEH IeorpadMYecKoro paclpoCTPaHEHMsI NPENCTABUTENeH
OTPAIA YENIYEKPBUIbIX HACEKOMBIX. MeTo[ MEHIPUTOR [0 HACTOAINEIO BPEMEHM He
HAXOMWI HpPUMEHEHHs B IIOMOOHOTO poja wmccaemoBaHusax. Oba mMerona HOCTAaTOUHO
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OGBEKTHBHDI ¥ JOCTABJIAIOT BEChMA IEHHBIA MaTepual [Jlsg MHTepHpeTanum 1 obolie-
HUH.

V36 pasublii JUIsT CTATHCTHYECKOrO aHAJIM3a OTPSAM, XUITHBIX MIICKOIUTAIONIUX HMEET
I0CTaTOUHO GOJBIIOH 00BeM — 247 BHIOB, 0oJiee WM MEHEe PABHOMEPHO PacIpoCTpa-
HEHHBIX TIO BCEM KOHTHHeHTaM (33 WCKIIoueHHMeM ABcTpaman). VI3yueHHOCTs BHIOB
OTpSANa, B TOM UUCIE M WX apeajioB, BIIOJIHE ymosieTBopurebHa. CHCTeMaTHYeCcKoe
TIOTIOYKEHME TI0IABJIAIONIEr0 UMCIa BUIOB BBICHEHO XOPOLIO, 32 MCKIIIOUCHMEM JIMIIb
HECKOJIBKIX CIOPHBIX BUOB, 00CygaeMbix B pasgeie 111 macrosmei paborTsI.

TeppuTopuy BCEX KOHTHHEHTOB ObUIM paspeneHbl Ha 113 MpOCTPAaHCTBEHHBIX pa-
Gourx mompasmeneHuit (ABCTpais NPECTaBJIAeT CO00H OJHO U3 TAKMX IOZpas;ele-
Huif), HA OCHOBAHMH I'eOCOTAHMUECKUX aHHBIX. PayHbI XUUIHBIX, NPECTaBJICHHbIC
B OTHX IOJPA3TeseHUsX, ObUIM IOXBEPTHYTBI CTATHCTUUECKOH 006paboTie, B DE3YIIb-
TaTe KOTOPOI HEKOTOPBIE IOApPasfeNe s Obumu O0BE/IMHeHB! B IIOPA3/ICIICHASL Gouree
BBLICOKOTO TIOPSNKA. OTH CBEINEHUs IPENCTABIIAIOT CO0OH OPUIMHATBHBIA pe3yJbTar
macrosimieil paborel. CIMCOK 9THX IOMPA3/IeNIeHu# — 300reorpadhuuecKux PETHOHOB
TNIPUBOJUTCA B pasfelie 1006

Ornensuble 300reorpabuueckue obnacty ObUM Pas[esIeHpl HA IPOBUHIMU X pe-
rionpl. PayHa KHKAOH TPOBHHIMM IPEJCTAaBJIEHAa Ha Ipaguie, OTPAKAIOUIEM IPO-
HEHTHBIN COCTAB CeMENCTB XMUIHUKOB B JaHHON (ayHe n KOJIMYECTBO BUJOB B KAKIOM
CeMeHCTBE.

Us stux rpaduKoB BiyIHO, uTo, Hampumep, dayna IDPuonckoil u OpueHTaIbHON
06JIacTelt OTHOCHTCS K ,,BUBEPPOMIHOMY “ THIIY 10 IPHUMHE NIPE0OJIa/aHus 37eCh IPel-
craBureieir Viverridae, a OCTalbHBIX O0IACTEl — K ,,MyCTCJIOMIHOMY“, T. K. 3/eCh
YUCIIEHHBIM IIPEMMYIIECTBOM ofnapator npeacrapurem Mustelidae.

B atux rpaduKax yuTeH TAKXKe IPOIEHT UyrKEPOJHBIX JJIEMEHTOB (ayHpI JAHHOIO
TI07pa3/IeTIenysi, KOTOPBIE MPOMCXOAT U3 JIPYTrHUX 00J1aCTeH. DTOT IOKA3aTeNh AT BO3-
MOYKHOCTH CY[MTH O CTEIEHH IPOHUKHOBEHWSA UY>KEPOIHBIX JJIEMEHTOB B (ayHy HaH-
HOMN NIPOBHHIUY, 4 TAKYKE YCTAHOBUTH BIJIBI, OTJIMUAIONINECS HAMOOJIBIICH CKIOHHOCTBIO
K TIPOHMKHOBEHHIO B JAPYIUE IPOBHHIMY U3 MECT CBOETO OOBIUHOTO PACHPOCTPANCHIS;
udre BCELO TAKOBBIMU SBIIAIOTCA IPENCTABUTEIIH Felidae.

VCro/ib30BaHMe CTATICTUUECKOTr0 METoa NpuBeso K Tomy, uro CeBepryio AQpuky,
00BIYHO OTHOCHMYIO K I‘oﬁaprcmqecxoﬁ 06J1acTH, CIIeNOBaNIo OBI OTHECTH K O(DUOIICKOM.
OTOT PErHOH, XOTSI ¥ XapaKTEPU3YETCs OTPOMHOI CICNEHBIO CPOACTBA CO MHOTHMHU De-
rroHamu D(QHONCKON 00J1aCTH, OTIINYAETCS XOPOLIO BHIPAYKEHHBIM [IEPEXO/IBIHM (adpmor-
CKO-TOJIAPKTUYECKUM) XapaKTEPOM.

B pasgene IV o6Cy»kaaroTcsi BOHNPOCHI IeOrpaduuecKoro pacpoCTPaHEHUs Ce-
MEHCTE XWIMHBIXK. IS KaKIOro cemeiicTBa TIPUBOAMICA AHATIHU3 IPEACTABUTICIILCTBA
ero BHUIOB B PA3MUHBIX OMOMAX, KOJMUYECTBO PabOuMX MPOCTPAHCTBEHHBIX MOADPa3-
HeJleHit, OOHIMAEMBIX apeajioM KaKIOro BUAA, ¥ apeorpaduuecKas CIPyKIypa B ouo-
max. OOCY»KIAeTCsT TaKk)Ke MCTOPHs KaKTOro Cemeidcrea.

CemeiictBo Canidae. Tumaumas cpega — 0OesjieCHbIE IPOCTPAaHCTBA; BUAOBBIC
apeanbl HeBemKH. CPOPMEI, UMEIOMIME Majble apeanbl, BCTPEYAIOTCSA IVIABHBIM 00-
pasoM B CTENsAX M caBaHHax. JIump TpY BHAA BCTPEYAIOTCS B TPOIMYECKHX JIECaX.

CemeitctBo Ursidae. Bunmpl, cBssammble ¢ Jjecamu (MCKJIFOUEHUSMU SIBIAIOTCA
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Ursus maritimus — apkrudeckas dopma, u U. ornatus, BCTpeyaroluiicss TakKe B ca-
panHe). Apeanbl Mainbl, 3a uckinouenuem U. arctos.

CemetictBo Procyonidae. B HacTosiiliee BPEMS THIIMYHO HEOTPOIMMYECKOE CEMEH-
CTBO, MECTOHAXOXKJEHUS B ASHH HMEIOT PEJIMKTOBBIH XapakTep. BonpmIMHCTBO BHIOB
SABJIAIOTCSI OOUTATESIMM OMOMAa TPOIMYECKOrOo JIeca, IOoJIapKTHUecKue (OPMBI BCTpe-
yaloTCA B JIMCTBEHHBIX JIECAX. Apeasbl HEBEIMKH; BUIBLI 110 OOJBIIEH YACTH CTEHO-
OUOHTHBI.

CemeiictBo  Mustelidae. Haubonee MHOIOYMCIIEHHOE CEeMEMCTBO B OTpsife. Ero
TIpECTABUTENY BCTPEUarOTCA BO BCEX OMOMax; MHOIO 3eMHOBOAHBIX (hopm. CemeHCTBO
OTJIMYAETC XOPOIIO BBIPAYKEHHOH OBPUOMOHTHOCTBIO, UTO CBUJIETENLCTBYET O 3Ha-
YNTEIBHOU €ro IUIACTHYHOCTH. [0JapKTHUecKue BHUABI OTJIMYAIOTCS KPYIHBIM Dasme-
pom apeanos (Mustela erminea, M. nivalis, Lutra luira). Cpemn rogapKIndecKux
(bOpM HPAKTUUECKH OTCYTCTBYIOT BHJBI, IPUCTIOCOOJIEHHBIE K YKUSHH TOJBHKO B OJHOM
GrioMe. DTO, MEXKIY IPOUNM, MOJDKHO CBHLCTE/IHCTBOBATH O HeJaBHeM 3acesieHmu 1'o-
JIAKTUKH TIPEICTABUTENAMK CeMelicTBa (B IPOTHBOIIOJIOXKHOCTD  IIAJICOTPOIIMYECKHIM
IPE/ICTABUTETIAM CEMEHCTEA).

CemetictBo Viverridae. Bropoe mo UYuCIEHHOCTH BHJIOB CEMEHCTBO B OTPSAJE XUII-
pp1x. CBA3AHO C HAJICOTPONIMKAME. BUibl yalie Bcero BCTPEUArOTCsl B CABAHEE M TPOIM-
yeckux Jiecax, npuuem sbuonckue Viverridae mpenoynTaoT CaBaHHY, 2 OPHUEHTAJIb-
Hble — TPOTIMUECKUE Jieca. B cpaBHUTENFHO GOJBLIOM YMCIIE BCTPEYAOTCA B Onome
YKAPKHUX TYCTBIHb. ApEajbl HE OUEHh BENMKH. KIMEercss 3HAUMTENBHOE UUCIO BUIIOB,
apeaT KOTOPBIX HE BBIXOJWUT 32 TPEJEIBI OIHOr0 Pabodyero MPOCTPAHCTBEHHOTO IOM-
paspesieHusi. Becoma BEpOSTHO, YTO CHCTEMATHKA HEKOTOPBIX pomnos (Genetia, Her-
pestes) CIMIIKOM 3arPOMOYK/IEHA, M HEKOTObIe (DOPMBI, NPUHUMAEMBIE 32 BHMBI,
SIBJIAIOTCS. B CaMOM [IeJie JIMUIL IIOJIBYIaMH.

CemeiicrBo Hyaenidae. B Hacrosunee BPEMsl PAaCIPOCTPAHEHHE OTPAHUYCHO OHO-
MaMM CaBaHHBI M HycTeIHs Dduonckoit n I'ojapxruueckoit obacrei.

CemeiicrBo Felidae. TecHo cBsizano ¢ »Kapkum nosscom. OTcyTcTBHe y3KOH Cre-
[UAJM3AIY K JKU3HE B OJHOM Ouome. BuABI CEMEHCTBA, KaK MPaBIJIO, OTJIMYAIOTCS
BecbMa OOUIMPHBIMY apeaaMK. SHAUMTEIBHO MEHBIINE apeaibl MMEIOT HEOTPOIMNYCCKUE
¢opmsl.

Tpaduxu dur. 57—64 orparkaror gaHHBIE 00 9KOJOTMUYECKUX THIIAX (hayH XUIHBIX,
KaK B mejom (B o0Beme obiyacreif), TaK M AU OTAENBHBIX cemedcrs. IIpuBesenHble
Ha HUX JaHHbIE OKA3HIBAIOT OTHOCUTEILHYIO MOJIOI0CTh (DayHbI I'0TapKTUKY B IIPOTHEO~
[OJIOYKHOCT  00JIEE IPEBHYM IAJIEOTPOIMUECKAM M HEOTPOIHMUECKHM (ayHam. Oto
CBASBIBAEICS C CYIECTBOBAHMEM oJjiefieHeHnii Ha Teppuropun [omapkruxu. B oroit
>Ke uacTé PaboThl IPUBOIMTCS AHAMM3 UCTOPHUH (hayH XUINHLIX B OTHEILHBIX 00JIACTAX.

AHaNIM3UPYETCA TAKIKE HAIMYME 3JIEMEHTOB COCeJHMX 00JacTeil, IMPOHUKIINX B JaH-
Hy1o obsacts (pasgen IV).

Pasmen V' COIEPYKHUT CIMCOK COBpPeMeHHBIX BHIOB (arnivora ¢ ydyerom Ouoma,
B KOTOPOM OHM BCTPEUAIOTCS, XapaKTepa PacHpocTpaHeHus: (CTEHOOUOHTHBIC (OPMBI
J SHIIEMHKH), a TAKKe CIHCOK PAaGOounX IIPOCTPAHCTEEHHDIX MOAPA3IEIeH i, TepeKphl-
TBIX apeayioM JaHHOIO BHJA.
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