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Biogeographical regions under track and cladistic
scrutiny

A comment on C. Barry Cox (2001) The biogeographical regions reconsidered. Journal of
Biogeography, 28, 511-523

Cox (2001) has recently reviewed the biogeographical regions of the world. After analysing previous
proposals and discussing some interesting problems, e.g. Wallace’s line, Takhtajan’s floristic system,
and the delimitation of the Cape, Holarctic, Antarctic, and Tropical biogeographical kingdoms, he
provided a system of phytogeographical kingdoms and another of mammal zoogeographical regions.
Cox’s (2001) most valuable contribution is his discussion of inconsistencies in previous schemes;
however, I feel that a single biogeographical scheme for all organisms, to serve as a general reference
system, would be a desirable goal. Furthermore, the development of panbiogeography (Croizat, 1958,
1964) and cladistic biogeography (Croizat et al., 1974; Nelson & Platnick, 1981) has challenged
traditional phyto- and zoogeographical systems, by showing that some of the units recognized in them
do not represent natural units (Humpbhries, 1981; Patterson, 1981; Schuh & Stonedahl, 1986; Craw &
Page, 1988; Crisci et al., 1991; Amorim & Tozoni, 1994; Morrone, 1996; Lopretto & Morrone, 1998;
Craw et al., 1999; Humphries & Parenti, 1999; Katinas et al., 1999). My objective is to review briefly
these analyses and to present a general system of biogeographical kingdoms and regions, which intends
to incorporate their conclusions.

Schuh & Stonedahl (1986) analysed the historical biogeography of the Indo-Pacific, through a
cladistic biogeographical analysis of several insect taxa. Their general area cladogram shows two major
components: Laurasic and Gondwanic. Within the latter, there is a trichotomy involving the Indo-
Pacific (tropical Africa plus the Oriental region), tropical America, and the southern temperate areas
(South Africa, temperate South America, and Australia). These results evidence the composite nature of
South America and the closer relationship of the Oriental region and tropical Africa. Schuh &
Stonedahl (1986) placed tropical America in an equivocal position, although they discussed its close
relationship with tropical Africa.

Craw & Page (1988) and Craw et al. (1999) proposed a radical solution to the problem of
biogeographical regions, based on the generalized tracks outlined by Croizat (1958). These authors
argued convincingly that Croizat’s generalized tracks had no relationship at all to the classic phyto-
and zoogeographical regions, because they joined areas now widely separated by ocean and sea basins,
evidencing that some regions were composite biogeographically rather than natural areas. These
authors concluded that the natural regions were not present-day land areas but the world’s major
ocean basins (Craw & Page, 1988, fig. 12; Craw et al., 1999, fig. 6-13).

Crisci et al. (1991) undertook a cladistic biogeographical analysis, based on several plant, fungal,
and animal taxa, in order to elucidate the historical relationships of the southern temperate portion of
South America. They concluded that South America was a composite area, with southern South
America closely related to the southern temperate areas (Australia, Tasmania, New Zealand, New
Guinea, and New Caledonia), and tropical South America closely related to Africa and North America.

Amorim & Tozoni (1994) carried out a global cladistic biogeographical analysis, based on area
cladograms of several taxa. They presented a general area cladogram, which supported a basic
separation between a Laurasic and a Gondwanic component, with a distinction within the latter of a
circumtropical and a circumantarctic component, which evidenced the composite nature of both South
America and Africa. Notwithstanding, the Oriental region resulted to have integrated circumtropical
Gondwana, being closely related to tropical Africa.

Other cladistic (Humphries, 1981; Patterson, 1981) and panbiogeographical studies (Morrone,
1996; Lopretto & Morrone, 1998; Craw et al., 1999; Katinas et al., 1999) also supported the
hypothesis that South America is a composite area, with its southern portion closely related to the
southern temperate areas and the northern portion closely related to the Old World tropics. Other
authors who also addressed the dual nature of South America are Kuschel (1969), Artigas & Papavero
(1990), José de Paggi (1990), Crisci et al. (1993), and Almiré6n et al. (1997), among others.

Based on these studies, I propose the following biogeographical system (Fig. 1).

(1) Holarctic kingdom: It comprises Europe, Asia north of the Himalayan mountains, northern
Africa, North America (excluding southern Florida), and Greenland. From a palaeogeographical
viewpoint, it corresponds to the palaeocontinent of Laurasia.
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Figure |1 Biogeographical kingdoms and regions of the world. 1-2, Holarctic kingdom ( = Laurasia): 1, Nearctic
region; 2, Palaearctic region; 3-6, Holotropical kingdom ( = eastern Gondwana): 3, Neotropical region; 4,
Afrotopical region; 5, Oriental region; 6, Australotropical region. 7-12: Austral kingdom ( = western Gondwana):
7, Andean region; 8, Cape or Afrotemperate region; 9, Antarctic region; 10, Neoguinean region; 11,
Australotemperate region; 12, Neozelandic region.
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Nearctic region: it corresponds to the New World, e.g. Canada, most of the USA, and northern
Mexico.

Palearctic region: it corresponds to the Old World, e.g. Eurasia and Africa north of the Sahara.
Holotropical kingdom: basically the tropical areas of the world, between 30° south and 30°
north latitudes. The Holotropical region has been previously recognized by Rapoport (1968) and
would correspond to the eastern portion of the Gondwanaland palaeocontinent (Crisci et al.,
1993). In contrast with Rapoport’s (1968) proposal, I include the north-western portion of
Australia in the Holotropical region.

Neotropical region: tropical South America, Central America, south-central Mexico, the West
Indies, and southern Florida (Morrone, 2001).

Afrotropical region: central Africa, the Arabian peninsula, Madagascar, and the West Indian
Ocean islands.

Oriental region: India, Himalaya, Burma, Malaysia, Indonesia, the Philippines, and the Pacific
islands. In spite of the obvious tropical biotic elements of this region, it has been placed in
earlier palaeogeographical reconstructions as part of Laurasia. Archbold ez al. (1982) and
Audley-Charles, (1984), however, have postulated that this area was part of Gondwanaland,
which was also supported by the cladistic biogeographical analysis of Amorim & Tozoni
(1994).

Australotropical region: north-western Australia.

Austral kingdom: it comprises of the southern temperate areas in South America, South Africa,
Australasia, and Antarctica. This region has been recognized previously by Kuschel (1969) and
Rapoport (1968) and would correspond to the western portion of the palaeocontinent of
Gondwanaland (Crisci et al. 1993). In contrast with Rapoport (1968), only south-eastern or
temperate Australia is assigned to this kingdom.

Andean region: southern South America below 30° south latitude, extending through the Andean
highlands north of this latitude, to the Puna and North Andean Paramo (Morrone, 2001).
Antarctic region: Antarctica.

Cape or Afrotemperate region: South Africa. Poynton (2000) considered that latitudinal and
altitudinal changes in the composition of the African Amphibian fauna clearly indicated that it
was inappropriate to classify the Afrotemperate fauna as Afrotropical. He considered that the
proper relationships of this region were with other temperate areas.

Neoguinean region: New Guinea plus New Caledonia.

Australotemperate region: south-eastern Australia.

Neozelandic region: New Zealand.
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