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Preface

The following is a report of progress in defining and mapping
the biotic provinces of the world. During the period from July
1972, when the first report was published, to July 1973, an effort
has been made to improve the definition and mapping of biotic
provinces for North America and Europe. Considerable time has been
spent in analysis of the bird and mammal fauna of these continents
in relation to the biotic provinces earlier defined. From these
data a new arrangement of provinces has resulted and this is
presented here. A preliminary effort was made to map the biotic
provinces of Australia, a continent left out of the earlier classi-
fication. This has been carried out with the use of vegetation
maps primarily, with some consideration of faunal and floral elements.
It can be considered as tentative and subject to revision. No changes
have been made in the biotic provinces previously defined and mapped
in Asia, Africa, or Latin America, except for relatively minor
boundary definitions, or in some cases subdivisions of existing
provinces. However, time has not been available, nor has data been
available, that would permit the necessary analysis of faunistics

or floristics.

In order to provide at least a preliminary world-wide classi-
fication, for possible use by IUCN until such time as improvements
can be made, the world's islands have also been grouped into
tentative biotic provinces. This effort is based on very little

knowledge and for many areas represents guesswork on my part.

It has now reached the point where further improvements in
definition and mapping of biotic provinces must be carried out by
others more expert than I am. It is suggested that a working group
be established, consisting of people with an interest in this task

and special knowledge of the continental areas and islands involved.
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I wish to express my appreciation for the helpful suggestions
made by a number of people who reviewed my preliminary efforts
toward defining and mapping biotic provinces. In particular
Dr. M.E.D. Poore (UK), Prof. O. Hedberg and Prof. H. Sj8rs (Sweden),
Prof. M. Numata (Japan), Dr. G. Peterken, Mr. John Berry and
Mr. G. Radford (UK), Prof. D. Ovington (Australia), Dr. W.A. Fuller
(Canada), Mr. Kai Curry-Lindahl (UNESCO), Prof. H. Sioli (Federal
Republie of Germany), Dr. A. de Vos (FAO), Prof. D.J. Kuenen
(Netherlands), Prof. Jean-Paul Harroy (Belgium), and Dr. Barton
Worthington (IBP) have provided useful criticisms and improvements
of my early draft. The entire effort has been reviewed by members
of the IUCN Secretariat and Executive Board, including in particular

Dr. Gerardo Budowski and Mr. Frank Nicholls.
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A SYSTEM FOR DEFINING AND CLASSIFYING NATURAL REGIONS
FOR PURPOSES OF CONSERVATION

Raymond F. Dasmann

Senior Ecologist, IUCN

Introduction

In a previous paper the writer has discussed the need for a
combined ecological and biogeographical approach to the classifica=-
tion of the natural regions of the world and proposed a scheme based
on the concept of biotic provinces (Dasmann, 1972). Such a classi-
fication would serve as a guide to evaluation of the effectiveness
of conservation and for determination of priorities for conservation
action. In the same paper some existing methods of classification
were reviewed and the shortcoming of systems based solely on
vegetation were considered. The system of classification advanced
took into account vegetation, flora, and fauna. It was based
essentially on the biome system of Clements and Shelford (1939)
modified according to biogeographic criteria such as those of
Sclater (1858), Wallace (1876) or Allen (1892) for fauna, or
Engler (1879-1882), Good (1947) or Gleason and Cronguist (1964)
for flora. The system led to a subdivision of the world biomes
into biotic provinces, using the term in a somewhat different sense
from that of its originator, Vestal (1914). A first attempt at
listing these pfo&inceé WéS'Cdrriea out and the results presented
in tabular form in the published papef'anﬁﬂon maps in an original
draft paper. As a result of the comments and criticism received,
and encouragement to pursue this line of approach from IUCN's
Commission on Ecology, the present paper has been written. It is
an attempt to illustrate further both the methods and problems
involved in such a system of classification, and to present a

revision of the original classification.



At the time the original paper was written, the books by
Kendeigh (1961) and Udvardy (1969) were not available to the author
or to his reviewers. Had they been, a great deal of time and
verbiage could have been saved. In particular, Udvardy has discussed
the use of statistical methods applicable to regional biogeography
and has presented the results of several studies previously unknown

to this writer.

Comparison of Furasian and North American conditions

Both North America and Eurasia share the same biomes. These
include from north to south: tundra, coniferous forest or taiga,
deciduous broad-leaved forest, Mediterranean sclerophyll forest and
scrub, grasslands and desert, in addition to high mountain systems
that include within a restricted region altitudinal arrays of these
biomes or their montane derivatives. Farther south, both continents
include a number of subtropical and tropical biomes. The similarities
between northern North America and northern Eurasia have long been
noted by bilogeographers, and Heilprin (1887) first proposed that
extra-tropical North America and Burasia be combined within a single
faunal region, the Holarctic. However, the differences are also
considerable and were sufficient for Wallace (1876) +o recognize two
different faunal regions, the Palaearctic for extra-tropical Eurasia,
and the Nearctic for extra-tropical North America. Wallace's regions

receive continuing acceptance (Darlington, 1957; Udvardy, 1969).

The Nearctic and Palaearctic each contain two endemic families
of mammals, the Aplodontidae and Antilocapridae being Nearctic, the
Spalacidae and Seleviniidae being Palaearctic. However, the Palae-
arctic contains four other mammal families shared with the Ethiopian
fauﬁal region but not with the Nearctic, whereas the Nearctic contains
eight mammalian families shared with the Neotropical faunal region
but not with the Palaearctic (Anderson and Jones, 1967). The diff-
erences at the level of mammalian families alone are therefore
considerable, and at a generic and species level these differences
become mcre marked, particularly as one proceeds from north to south
in each continent. A similar degree of difference is readily noted

for other faunal classes. It is further to be noted that North America
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is not divided only into Nearctic and Neotropical regions but
includes an areca that is neither one nor the other, the Central
American and Antillean Regions of Allen (1892) or Drude's (1887)
Mexico-Antillean Tropics. Similarly the Palaearctic faunal region
of Wallace grades through transitional areas into the Oriental and

Ethiopian faunal regions.

If only major faunal regions are considered, the North American
and Buropean biomes must be separated. When flora is considered,
still further subdivisions must be recognized. Good (1947) for
example finds sufficient floristic difference to separate Europe
south of the Arctic into two floristic provinces, and North America,
south of the Arctic, into three which differ from those of Europe.
Such considerations led Kendeigh (1961) to subdivide the biomes of
the world into major continental subdivisions which he termed
"biociations' and these in turn into smaller units termed 'faciations'.
Had his classification been extended over the world with the same
degree of detail used for North America, there would have been little
need for development of the system proposed here. However, even
within one of Kendeigh's biociations, in particular his tundra
biociation, considerable differences are to be found, not only
between Palaecarctic and Nearctic but within the Nearctic. Greenland,
for example, has a depauperate mammal fauna with only 19 per cent
species in common with the transcontinental Canadian tundra. The
Aleutian tundra shares only 43 per cent of mammal species with the
Canadian tundra. These differences are recogniged in this paper by
separating the Nearctic tundra into 3 biotic provinces, with a
fourth represented by the conmbined alpine tundra, forest, and
montane communities of the Alaskan highlands. Some reviewers of the
original paper believed that further subdivisions were called for,

and thege may prove to be necessary.
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The Biotic Province Concept

The biotic provinces to be described in this paper are
comparable to the faunal provinces of Miller (1951). They have
much in common with the biotic provinces described for North America
by Dice (1952), Blair (1950), or Goldman and Moore (1946), or the
mammal provinces of Hagmeier (1966). These writers, however, tended
toward a finer level of subdivision than is proposed here, but one
which on further analysis may prove to be justifiable. Had any of
these authors extended their system throughout the world, no further
effort on this writer's part would be necessary. However, although
Liversidge (1962) has mapped the biotic provinces of Southern Africa,
Matvejev (1961) those of Yugoslavia, and Freitag (1962) those of

Europe, to this writer's knowledge there has been no further work.

A biotic province, as here defined, is distinguished by its
vegetation, flora, or fauna. The physiognomy of the prevailing
climatic climax vegetation is the first basis for recognition of a
biotic province., Within the area of a physiognomically defined
formation, however, the presence of a distinctive flora or fauna
will serve to delineate the provincial boundaries. Similarly,
within an area of relatively uniform flora or fauna, a marked change
in vegetation will indicate a provincial boundary. Obviously a matter
of scale is involved. The number of recognizable units could easily
reach the tens of thousands if only minor differences were to be
considered. Hence it is important to stress that at the vegetation
level, differences at the formation level of Weaver and Clements
(19%8) are indicative of provincial boundaries. At the floristic
level, differences equivalent to those of Good's floristic regions,
subdivisions of his provinces, are adequate to separate biotic
provinces. At the faunal level a direct species comparison has

been used for mammals and birds, and this requires some explanation.

This writer examined the biotic provinces previously defined
in the 1972 paper for North America in relation to Hall and Kelson's
(1959) distribution maps of North American mammals. Tabular
comparisons were made of the species in adjacent provinces, and

similar comparisons were made at the subspecific level.
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From these a percentage of similarity was calculated in which the
number of species (or subspecies) in common was used as the
numerator, the total number of species in the two provinces as the
denominator. Thus the number of species in common was considered
in relation to the number that could potentially be in common if
the two provinces were identical and the resemblance expressed as

a percentage. After examining the data, and relating these to
Miller's (1951) faunal provinces of California, defined by a
different system, it was decided that two areas which had 65 per
cent of their species in common, or 30 per cent of their subspecies,
belonged in the same province (or rather that there were no mammalian
faunistic grounds for separating them). Those with less than

65 per cent of their species in common were considered to be in

D)

separate faunal provinces.

(1) The writer was chargined when he discovered from Udvardy (1969)
that the same, but a much more exhaustive, comparison had been made
by Hagmeier and Stults (1964) and Hagmeier (1066). Using a different
formula, they also had arrived at 65 per cent as the point of
separation of areas into separate mammalian faunal provinces. On
this basis they had mapped the mammal provinces of North America.
Their analysis, however, led to a much finer degree of subdivision
than had mine. The answer does not appear to lie in the formula
used. Their comparison, according to Udvardy, made use of Jaccard's
coefficient of community where if (a) is the number of .species in
the larger faouna, (b) the number in the smaller fauna, and (¢c) the
number of commonly occurring species, then

R = 100 x ¢
a + b = ¢

This is essentially the same as my method of totalling (tabularly)
the species occurring in either or both communities (a + b = ¢,
dividing that into ¢ and multiplying to achieve a percentage of
resemblance. In the absence of an opportunity to review their papers,
I suspect the difference lies in the number of mammalian species
counted. If they used the full Hall and Kelson list they would

show a greater degree of difference between areas. I rejected
certain genera (e.g. grizzly bears, some rodents, etc.) in which

I believed %hat the extent of "splitting'" was excessive (of defining
species where cven the existence of subspecies was dubious). On the
other hand, I am impressed by their more thorough treatment and
cannot reject the idea that their greater degree of subdivision is
fully justified.



Ideally faunal and floral comparisons should be made for all
groups of animals and plants. However, ét this time an analysis
of the mammal fauna for North America, of the bird fauna for
California, using Miller's (1951) data, and a partial analysis of
the mammal and bird faunas of Furope are all that time, and

available data, have permitted.

It was noted in the earlier paper that high mountains and
mountainous islands represent special situations, since in both
the vegetation‘and biota are likely to change markedly within short
distances, and one cannot necessarily designate a prevailing
vegetation formation for either the mountain or the island. This
is in fact also true of any highly diversified place within which
major environmental changes are to be found in a small area.
Arbitrarily, therefore, mountains, some continuous mountain ranges,
and all except the larger islands, are usually considered to form
single biotic provinces, or several may be combined in one province
(in the case of archipelagos, for example). Their internal diversity
and its importance for conservation is recognized, but because of

the scale of mapping this cannot be shown at a provincial level.

Biotic Provinces of California

To further exemplify the nature of a biotic province, techniques
for separating it from adjacent provinces, and the diversity to be
found within it, the provinces of the State of California are
examined. This is a diversified state that contains portions of
6 separate biotic provinces. It has been well studied biogeograph-
ically. The provinces here defined are: Californian, Oregonian,
Sierran~-Cascade, Sonoran; Great Basin, and California Islands.

The Oregonian was listed in the earlier paper under "Pacific coastal
forest province", but for reasons to be explained this has been
subdivided into two provinces. The California Islands were not
separated in the previous paper, but are believed tc be sufficiently

distinct floristically and faunistically for provincial status.



Vegetation |
The Californian Province is the most extensive Within the

State, and except for an extension in Baja California it is
confined to the State. Within the province, the principal ¢limax
vegetation is of the broad~sclerophyll or Mediterranean form.
Included is the chaparral, a broad-sclerophyll scrub that occupies

the greatest'area and is characterized by Quercus, Ceanothus,

Arctostaphylos; and Adenostoma; broad-sclerophyll woodland savanna;

and in sheltered areas with greater soil depth and moisture, broad-

sclerophyll forests in which Quercus, Lithocarpus, Umbellularia,

Arbutus and Castanopsis are conspicﬁous; The Great Valley of

California is included within this province, although it bears
resemblance to the grassland province of mid-continent. However,

at the time of Buropean settlement, extensive marshlands and a

tree or scrub savanna and woodland were more extensive than

grassland in the valley. Cooper (1922) has considered the role

of fire in modifying this area from sclerophyll scrub or woodland
into grassland, a process that continues throughout the hilly regions

of the province today.

Characteristic of the province and not part of the overall
sclerophyll vegetation is the coastal sagebrush, dominated by

Artemisia californica, Salvia, and other soft shrubs or dwarf-=shrubs;

and also the coastal scrub in which Baccharis or Rhus are frequent

dominants. Both occur in the vicinity of the ocean, although the
coastal sagebrush, with Eriogonum becoming a conspicuous element,
extends well into the interior. Also characteristic of the province
are stands of endemic conifers which in some areas form distinctive

closed-cone pine forests. These include Pinus radiata, Pinus muricata,

Pinus torreyana, Cupressus macrocarpa and others.

The California Islands Province as here defined includes the

Farallon Islands, off the coast from San Francisco, the Channel
Islands, off the southern Californianr¢oast? and islands offshore
from Baja California including Los Cb%éﬁédos?'bearos}-aﬁa Guadalupe.
Vegetationally these resemble the Californian province and cannot bhe

separated on the basis of vegetation,



The Oregonian Province is characterized by forests unique in

the world for the height of their trees and unique in témperate
America for their biomass and productivity. Tall coniferous forests
of the temperate rain forest (Riibel, 1930) or giant conifer

(UNESCO 1969) formation is the most widespread climax. Some trees,

such as Sequoia sempervirens and Chamaecyparis lawsoniana, are

confined to this- province. Others, such as Picea sitchensis,

Tsuga heterophylla, and Chamaecyparis nootkatensis, extend into the. .

Sierran-Cascade and Sitka province. Still others, including

Pseudotsuga mengiesii and Thuja plicata, range more widely, but reach

their greatest height and density in this proviace.

The vegetation of the Oregonian province grades into that of
the adjacent Sierran-Cascade, and in the north into the Rocky
Mountains province along an ecotone that makes it difficult in some
areas to draw a boundary. To the north there is no major vegetational

difference separating the Oregonian and Sitkan provinces.

There is considerable internal diversity in the vegetation.
In California alone, the redwood forest, douglas-fir forest, and
coastal spruce-~fir forest may easily be recognized: Coastal dune

forests of Pinus contorta, interior woodlands and savannas dominated

by Quercus garryana, riparian woodlands pf Acer, Alnus, Populus and
other genera, extensive areas of moist Coastél scfubﬁ and sbﬁe areaé

of tall broad-sclerophyll forest derived from the Californian province,
are all to be found. A small, but highly distinctive, area of
differing vegetation and flora occurs in the Siskiyou Mountains between
California and Oregon (Whittaker, 1954). Except for scale, this

could deserve recognition as a separate province, and is included

in a separate Humboldtian Mammal Province by Hagmeier (1966).
Siamilarly. in Washington, the Olympic Mountains contain high alpine

elements not otherwise found in the province.

The Sierran-Cascade Province is readily defined on its eastern

side since it follows essentially the lower limits of the transitional

life zone of Merriam (1898) along the Sierran-Cascade ranges.



Thus the boundary between yellow-pine forest and sagebrush or
juniper-pinyon woodland is the provincial boundary. In the west,
in California, the boundary between the transition zone forests

and the chaparral or oak woodland of the Californian province marks
the boundary line. Coastally, in northern California and in Oregon
and Washington7 the boundary of the province is more difficult to
define since a vegetational continuum often exists. Similarly in
the north, although the Cascade volcanic range comes to an end with
Mount Baker and the Fraser River, there is a broad area of |
vegetational continuum with the Oregonian and Rocky Mountains

provinces, and the boundaries are somewhat arbitrary.

Like all high mountain provinces, the Sierran-Cascade includes

several life zones. Transitional zone Pinus ponderosa or Pinus

jeffreyi forests mark the lower boundary, but these species mix at

higher elevations with Pinus lambertiana, Pseudotsuga mengiesii,

Libocedrus decurrens, and Abies concolor in a mixed conifer forest

that is typically Sierran and not so well developed in the Cascades.

Pinus monticola, Abies magniiica, and Pinus contorta characterize

the next higher life zone, the Canadian. These give way to a
timberline forest of the Hudsonian zone, in which such species as

Pinus albicaulis, Abies lasiocarpa, Tsuga mertensiana, and Larix

lyallii often occur. Still higher are alpine fields and tundra-like
communities of the Arctic-Alpine life zone. Within California,

forests of Sequoiadendron gigantea are endemic and found only in a

limited area of the western slopes of the southern Sierra Nevada.

The Great Basin Province is only marginally represented in

California. As defined here it includes the area between the Rocky
Mountains-Wasatch Mountains and the Sierran-Cascade chain, south to
where vegetation characteristic of hot desert dominates in southern
Nevada and south-eastern California. Included are the Palouse,
Columbian Plateau, and Blue HMountains of Washington and Oregon, as
well as the more strictly defined physiographic Great DBasin.

The southern part of the province is of Pasin-and-range topography
in which the floor of the basins is usually at an elevation of

over 1500 metres, and isolated mountain -ranges may reach above Lo00

metres.
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It follows therefore that there is great internal diversity and this
ranges from the barren salt deserts formed from glacial-age lakes
(e.g. Bonneville salt flats or Black Rock desert) to forests and
alpine communities in the mountains that resemble those of the
Sierran-Cascade or Rocky Mountains. The unity of the province is
provided by prevailing sagebrush vegetation, a scrub steppe in which

Artemisia, Atriplex, Purshia, or Chrysothamnos are often dominants,

but in which the species Artemisia tridenﬁata is the most widespread.

This vegetation has invaded former bunch-grass prairie in the Palouse
area and elsewhere in the province, and extends in areas disturbed by
excessive livestock grazing into the Rocky Mountains and Grasslands
provinces. Between the sagebrush covered basins and the coniferous
forests of the basin ranges, woodlands dominated by nut pines
(pinyons) and juniper, with a sagebrush understory, are characteristic

of the province.

The Sonoran Province includes the Mojave, Coloradan, Sonoran,

and Bajian deserts of south-ecastern California, Arizona, Sonora and
Baja California. TFor a desert it is well vegetated and lacks the
extensive ergs and hammadas of the Sahara. The most widespread
climax is desert scrub dominated most comménly by Larrea with
Franseria in the understory. Locally, tall cacti such as the

saguaro (Cereus), Opuntia, Echinocactus, or candlewoods, such as

the coachwhip (Fouguieria), or the maguey (Agave), form succulent
deserts. Elsewhere various species of Yucca dominate over wide areas.
Palm groves occur in sheltered riparian situations. TDesert annual s

cover great areas of ground after rains.

Flora

Although, with the exception of the California Islands, all of
the provinces of the State of California may be distinguished on
vegetational grounds, a consideration of the flora reveals further

differences.

- The Californian Province is the most floristically distinct and

its high degree of endemism has long been observed. Jepson (1925)
lists 1416 species of plants endemic to the State of California, and

of these a high percentage are confined to the Californian province.
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Gleason and Cronquist (1964) recognize a Californian floristic
province and state that 1t '"has the most sharply differentiated
flora in the nation''. Good (1947) recognizes a distinct California
coast floristic "region', which in his terminology is the equivalent

of a province as the term is used here.

Although the California Islands are vegetationally similar to

the Californian province, they are distinguished floristically.
Jepson (1925) recognized them as a centre of endemism characterized

by many distinct genera, such as ironwood (Lyonothamnus). The total

endemic plants of the Channel Islands alone exceed 80 species and if
figures for the Mexican islands, particularly the isolated, oceanic

Guadalupe Island, were available, this total would be much higher.

The Sierran-Cascade Province is variously separated and combined

with other western high mountains by different authors. Good (1947)
recognizes a Sierra Nevada floristic region. Gleason and Cronguist
(1964), however, combine it with other mountains in a Cordilleran
floristic province. The vegetation is similar throughout the mountains
of western North America, but considerable floristic differences do
occur. Thus, in a comparison of forest trees using Sudworth (1908),

I have noted 20 species that are found only in the Sierran-Cascades,

as compared to 30 species that occur in both this and the Rocky

Mountains province.

The Oregonian Province is placed by Good in a Sitka-Oregon

floristic region distinct from the Sierra Nevadan and Rocky Mountain.
Gleason and Cronquist, however, place it in their extensive

Cordilleran province. Jepson would separate the Californian area of
this province from that to the north by a boundary at the Rogue River
in Oregon, but hig centres of endemism within the area of this province
overlap with adjacent provinces. Without more analysis than is
possible at this time, I would conclude that the floristic grounds
within California for recognizing a separate Oregonian Province are

debatable, whereas the vegetational basis is reasonably secure.
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The Great Basin Province and the Sonoran Province are separable

on floristics from all others north of Mexico and are recognized as
distinct by both Good in his separate Great Basin and Mexican Lowlands
floristic regions and by Gleason and Cronquist in their Sonoran

province and Great Basin province.

Avifauna , '

Miller (1951) has carried out a careful analysis of the avifauna
of California in relation to their distribution by life zones,
ecologic formations, and faunal provinces. Only breeding birds are
considered and 'certain casual occurrences beyond normal zonal limits
have been disregarded, and limited spatial transgression of zonal
boundaries, even by numbers of individuals, has been ruled out'.

From his analysis of distribution by life zones he recognizes two
major faunas, a boreal avifauna and an austral avifauna. These are
then analyzed separately to distinguish avifaunal provinces and

their subdivisions within the State. The austral avifauna is
considered to have three subdivisions, a Californian avifauna,
endemic to the State, and an intrusive Great Basin and Sonoran
avifauna, and these are separately analyzed. Recognizable geographic
units within the State, distinguished by changes in vegetation, méjor
physiographic barriers, or other breaks of possible distributional
significance are the basis of cowmparison. Those units found to have
marked faunal differences are separated out into faunal areas,

faunal districts, and faunal provinces, according to the degree of

difference.

In determining faunal differences, Miller lists those species
of birds known to breed within the geographical units to be compared.
Points of difference are noted between areas as follows: VA count
of 1 is registered for each difference in these lists, that is, for
each species or race in either area which is absent in the other;
an exception is made for complementary races of the same species,
whereby a count of 1 (not 2) is allowed for each pair of racése
The total count is an index of difference reflecting, first, the
forms that reach their limits of occurrence at the boundary between
the areas, and second, forms that have differentiated within the areas

and are endemic to them..."



For the units of the boreal avifauna, Miller found difference
scores ranging from b to 51 for the various geographic units.
Units with scores less than 11 are combined in faunal areas, those
with scores from 11 to 19 are recognized as separate faunal areas
within faunal districts, with scores from 20 to 33 are recognized
as separate faunal districts within faunal provincéso A score of
34 or higher marks differences between faunal provinces. On this
basis, Miller distinguished three boreal provinces in California:
a Coastal Province equivalent to the Oregonian as described here,
a Sierran Province, including the Cascades, and a Great Basin

mountain Province.

For the units of the austral avifauna, for which a greater
number of species was represented, Miller found scores ranging from
17 to ?7. A difference of 57 points or higher was considered to
represent a provincial boundary, whereas one of 17 or less was
considered to represent two parts of the same faunal area. On this
pasis, Miller recognizes an Interior (Great Basin and Sonoran)

province, and a Channel Islands province.

It would appear on the basis of Miller's analysis that the
biotic provinces described here may be distinguished by their
avifauna, at least for the Oregonian, Sierran-Cascade, Californian,
and California Island provinces. For the Great Basin and Sonoran
provinces, Miller finds avifaunal differences only at the district
level for the austral fauna, but differentiates a Great Basin
mountain province for the boreal fauna. In general I have followed
Miller's boundaries in my mapping of the California biotic provinces.
The exceptions are those isolated faunal areas or districts of
relatively small size which are separated geographically from the
main body of the biotic province. Miller inolude such areas with
the faunal province to which they are faunlstlcally attachedeyl
I include thmm, for purposes of mapping, ‘with the biotic prov1nce by
Wthh they are ourrounded while emphasizing the 1mportance of

recogn1z1ng thejr dllferences at the next lower level of subdivision.



Mammal fauna

Comparisons of differences in mammalian faunas were made
using the methods described above. A diagrammatic comparison
of the California biotic provinces (except the California Islands)
follows, in which the numbers represent percentage of similarity

or faunal resemblance between the provinces.

OREGONIAN - -+~ == 68 .- STERRA-CASCADE
48 s i
GALIFORNIAN ——vreo- - 38 ... GREAT BASIN
e E
'SONORAN

It will be noted that the greatest difference exists between
the Great Basin and Sonoran provinces (36%), and the least between
the Oregonian and Sierra-Cascade (68%). Thus if only mammalian
faunas were considered, the latter two would be included in the

same biotic province.

Comparisons were also made with nearby or similar provinces

outside of California9 with the following results:

Oregonian x Sitkan : Los%

Sierra~Cascade x Rocky Mt. 38%

Great Basin x Grasslands 39%
Californian x Sinaloan 30%
Sonoran x Sierra Madre L395

It was not possible to compare the Californian Islands with
other provinces from Hall and Kelson's data. Among mammals, however,
they support an endemic species of fox and fur seal along with many
endemic subspecies (20 on the Channel Islands alone). The herpeto-
logical fauna is also largely endemic at the subspecific level and

includes an endemic genus of night lizard (Klauberina).
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Revision of other North American Biotic Provinces

Using mammalian fauna and to some extent avifauna, all of the
biotic provinces of North America proposed in the original paper
were re-examined. These faunal comparisons forced various revisions

of the provinces previously described.

It has been noted above that the Oregonian biotic province had
been included in the earlier paper in a more extensive Pacific Coastal
Moist Forest Province. A mammalian faunal comparison, however,
revealed a similarity of only 40 per cent between the areas that are
now termed the Sitkan and Oregonian biotic provinces. The original
province also extended along the southern Alaskan coast to join the
Aleutians province. However, a faunal comparison between what is now
termed the Alaskan Highlands province (formerly Cordilleran Taiga),»
and the southern Alaska coast showed a similarity of 79 per cent
whereas this same coastal area had only 46 per cent of its mammal
species in common with the Sitkan province as now defined. As a
result the original province has now been divided between Oregonian,
Sitkan, and Alaskan Highlands provinces with the boundary between the

latter two drawn at Cook Inlet.

Some redraﬁing of the boundary between the Alaskan Highlands and
the Rocky MouﬁtéinAprovinces has been done. An attempt was made also
to subdivide the Rocky Mountains province, considering that Dice (1943)
had subdivided it into Montanian, Coloradan and Navahonian provinces.
However I found a 70 per cent similarity in mammalian faunas between
the southern and northern Rocky Mountain areas within the province.
Interestingly enough, Hagmeier (1966) using mammalian fauna found

room for 4 provinces in the same area.

Considerable effort was expended in an attempt to define a
Forest-Tundra or Hudsonian province corresponding to Merrian's
Hudsonian Life Zone. However a mammalian faunal analysis suggested
only that the area shared species from the Canadian Tundra province
and Canadian Taiga province but had little distinct character of its
own. It seems only feasible to recognize as does Pitelka (1941) and

Kendeigh (1961) that a broad ecotone of forest tundra separates the
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tundra and taiga provinces. Again, however; it must be noted that
Hagmeier (1966) found a basis for separating out not one, but two,
separate Hudsonian mammal provinces. The final word on the subject

has yet to be written.

It is with some regret also that I diverge from Weaver and
Clements (1938) and Dice (1943) in eliminating the Great Lakes
biotic province, and agree with Pitelka (1941) and Kendeigh (1961)
in recognigzing this area as ecotonal between the Canadian Taiga
and Eastern Deciduous Forest provinces. There ssemed to be
inadequate vegetational, floral or faunal reasons for maintaining
it separately. However, if aquatic biota were to be considered,
as they have not been to this point, a Great Lakes province might
well re-emerge. Such considerations could also lead to further
subdivisions of the Rocky Mountaiﬁ and eastern provinces or perhaps

to greater changes.

I have been forced also to diverge from Dice (1943) and others
in placing the central North American grasslands into one province.
A comparison of mammalian fauna between two northern and two southern
subdivisions of this province was carried out. Greater faunal
differences were found from north to south than between the tall-
grass prairie and short-grass steppe, but none were sufficient to
Justify their recognition as separate provinces. Considerable
subdivision would be called for, of course, at a sub-provincial

level.

The greatest change over the earlier paper is in relation to
the Mexican, Antillean, and Central American area. This had been
the area of greatest weakness in the previous classification.

The previous and present breakdown is as follows:
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1972 Provinces 1973 Provinces

Pacific Dry Forest Sinaloan
Guerreran

Tamaulipas Dry Forest Tamaulipan

Yucatan Dry Forest Yucatan

Middle American Rain Forest Campeche
Carib-Pacific
Panama

Northern Mexican Highlands

Southern Mexican Highlands Sierra Madre

Central American Highlands Central Cordilleran
Chihuahan Chihuahan
Sonoran Sonoran
West Indian Bernuda
Everglades
Bahamas
Cuba
Jamaica

Hispaniola
- Puerto Rico
Legser Antilles

In this region occurs the boundary between the Neotropical and
Nearctic Faunal Regions, the change from temperate to tropical
vegetation, and between the North American and Caribbean floral
regions of Good (1947). There is not, however, so much a gradual
transition as areas of rather sharp transition. Thus the northern
Mexican provinces: Sonoran, Sierra Madre, Chihuahan and Tamaulipan,
clearly belong with the temperate or sub-tropical biomes and are
part of the Nearctic Faunal Region. In mammal fauna they show

greater resemblances to the provinces north of them with percentages
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of similarity.in the 50s or 60s between them and the California,
Rocky Mountain, or Grasslands provinces. However they show little
resemblance to the clearly tropical provinces to the south or on

the coasts, with percentages of similarity as how as 16 per cent
between the Chihuahan and Campeche provinces, or 28 per cent betwesn
Tamaulipan and Campeche. The tropical middle-American provinces
show considerable faunal resemblance among one another, with
percentages of similarity in the 50s and 60s between Sinaloan,
Guerreran, Campeche, Yucatan, Central Cordilleran, and Carib-Pacific.
However, there is again a break between the Cordilleran and Carib-
Pacific provinces and the Panama province. Panama is clearly
Neotropical. The other middle-American tropical provinces form a
Middle American Faunal Sub-Region which is neither Nearctic nor

Neotropical.

The West Indies, because of their island isolation, are
biotically unique and represent numerous centres of endemism.
Although the mammalisen fauna is poorly represcnted, each major
island group is clearly separated from the others at the provimcial
level and all are markedly different from the mainland (e.g. a
10 per cent faunal resemblance between Yucatan and the West Indies).
A comparison of bird faunas would be more instructive, but this
has not yet been carried out by this writer, although it may well
exist in the literature. The West Indies must clearly be recognized
as a West Indian Faunal Sub-Region which is neither clearly

Neotropical or Nearctic in its relationships.
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Furopean Biotic Provinces

In the previous paper the Palaearctic Faunal Region was

subdivided into biotic provinces largely on the basis of geography

and vegetation, with some consideration of Good's floral regions

and recognition of broad faunal distributional patterns. Since

that time it has been possible to carry out faunal comparisons

on the basis of distribution of bird and mammal species.

In doing

this, the various biotic provinces earlier defined were subdivided

into smaller units according to the existence of barriers, such as

rivers or mountains, or other geographic features that could have

some conceivable distributional significance. Taunal comparisons

were made between these small units, and those that showed £5 per

cent or greater similarity in mammal and bird species were

recombined into provinces, whereas those with less than 65 per cent

were maintained as separate units.

On this basis the listing of

biotic provinces for Europe was changed as follows:

1972 Classification

Burasian tundra
West Eurasian taiga

European deciduous forest

European sclerophyll

Fennoscandian highlands
Scottigh highlands
Pyrenean mountains

Alpine highlands
Carpathian mountains

Caucasian mountains
Kazakh desert scrub~steppe

Danubian steppe

19

197% Classification

Furasian tundra
West Furasian taiga

FEast Turopnean mixed forest
West European deciduous forest
Baltic lowlands forest

British forest

Irish forest

West Buropean sclerophyll
Balkan sclerophyll

Fennoscandian highlands
Scottish highlands
Tberian highlands

Central Buropean highlands

Caucasian highlands

Kazakh desert scrub-steppe
Danubian steppe

Iceland

Azores

Canary Islands

Madeira

Cape Verde Islands
Tyrrhenian Islands

begean Islands



The most notable changes are the subdivision of the European
deciduous forest into five provinces on the basis of faunal
differences, subdivision of the European sclerophyll into two,
combination of the Alps and Carpathian Mountains into a single
province, and extension of the Pyrenean Mountains province to take
in the highlands of northern Spain and Portugal. Islands were not
listed in the earlier classification; however, differences in bird
and mammal faunas alone are sufficient for recognition of the
Tyrrhenian Islands, Aegean Islands, and Iceland as separate
provinces, whereas major floristic differences alone require
separation of the Azores, Canaries, Madeira and Cape Verde Islands

into provinces.

Other Biotic Regions

Neither time nor information has been available %o permit
floristic or faunistic analyses of other biotic regions of the
world, and few comments have been received that would lead to a
revision of the biotic provinces previously mapped for Africa, Asia
or Latin America. Some changes have been made in the boundaries
and nomenclature of the Japanese biotic provinces based on comments
by Professor Numata (i& lege)o An obvious and necessary subdivision
of the former Sudanese Woodland/Savanna and Sahelian scrub steppe
has been carried out to recognige major faunal differences between
eastern and western Africa. Minor name changes have been carried
out in all regions, mostly in the direction of shortening
provincial names . or removing some misleading ones. On the whole,
however, little improvement has been made, and the author is not
at all satisfied with the existing categories. It is preferable,
however, to have further revisions carried out by experts who are

familiar with the regions involved.

In order to at least provide a basis for discussion, a
preliminary subdivision of Australia into biotic provinces has been
carried out in this paper and is presented in the lists and maps

that follow. This has largely been done on the basis of vegetation,
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and has not been helped by the fact that no two vegetation maps of
Australia are in agreement. Vegetational considerations have been
modified in consideration of major floristic differences, and to a
slight degree by faunal considerations. However, at best, the

classification presented here is tentative.

Tt has been further considered worthwhile to complete the world
mapping of biotic provinces, extending the classification to the
various island systems. This will at least provide IUCN with a
working basis of classification which may be used in check sheets
and in combination with vegetation classifications for the prepara-
tion of various directories. However, it must be pointed out that
for many areas of the world, the present listing is based on guess-
work guided by geography and does not reflect any detailed knowledge

of vegetation, flora, or fauna.

A world classification is now presented in the Provisional List
of Biotic Provinces below. Maps for all of the Wallacean Regions

are also presented, but not for most island systems.

The writer expresses the hope that further definition of the
world's biotic provinces will now be carried forward by others more
expert than he, and that as a result a truly international system,

useful for purposes of comnservation, will be defined.
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Provigional List of Biotic Provinces

For the purposes of this list and in order to assign code
numbers to each biotic province, the biogeographical regions of
Wallace (1876) are followed, with one addition, the Antarctic.
Wallace arbitrarily assigned certain island groups to one or
another region (e.g. Macaronesia and Iceland to the Palaearctic;
Pacific islands to the Australian: various Indian Ocean islands
to the Ethiopian). This is followed for purposes of convenience.
Other islands not placed by Wallace in one or another region are
here assigned to the nearest region. Sub-regions such as the West
Indies were included by Wallace within a region (Neotropical), and
this is also followed in this listing. The Sahara and Arabian
deserts, however, were arbitrarily divided down the middle by Wallace
and assigned to two separate regions. In this list the Sahara is
included in the Ethiopian, the Arabian in the Palaearctic.

To develop a consistent coding system, a second number is
assigned to each province which automatically places it within a
major biome or grouping of biomes. Thus a province numbered 1.1.1.
would be recognizable as lying with the Nearctic region (the first
number), as having tundra or related vegetation (or Arctic desert)
as its principal "climatic climax" or "potential vegetation' (the
second number)., A listing of numbers assigned to biogeographical
regions and to biome groupings is as follows:

Biogeopgraphical Region Principal Biome Types
1. Nearctic 1. Tundra and related communities
2. Palaearctic 2. Temperate needle-leaf forest

or woodland

3. Neotropical
s s 3. Temperate/subtropical rain
4. Dthiopian forest or woodland
5. Oriental 4, Temperate broad-leaved forest
6. Australian or woodland
7. Antarctic 5. Mediterranean forest/scrub or

woodland

6. Tropical dry or deciduous forest
(including monsoon forests) or
woodland

7. Tropical humid forests
Mixed mountain/highland systems
Tropical savannas and grasslands
10. Temperate grasslands
11. Warm deserts or semi-deserts

12. Mixed island systems
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Region

Nearctic

Palaearctic

1.1.1
1.1.2
1.1.3
1.2.1
1.3.1
1.3.2
1.4.1
1.4.2
1.5.1
1.5.2
1.8.1
1.8.2
1.8.3
1.8.4
1.10.1
1.11.1
1.11.2
1.11.3
1.11. 4

2.1.1
2.1.2
2.2.1
2.2.2
2.2.3
2.2. 4
2.2.5
2.3,1
2.3.2
2.3.3
2.4.1
2.b.2
2.4.7
2.4, b

Biotic Provinces

Code Number

Aleutians
Canadian tundra
Greenland
Canadian taiga
Sitkan
Oregonian

Austroriparian

anstern forest

Californian
California Islands
Alaskan Highlands
Rocky Mountains
Sierra Cascade
Sierra Madre
Grasslands

Great Basin
Sonoran

Chihuahuan

Tamaulipan

Furasian tundra
Tceland
West Eurasian taiga

Fast Siberian taiga

East European mixed forest
Manchurian mixed forest
Japanese mixed forest
Chinese subtropical forest
Japanese subtropical forest

Formosan subtropical forest

Baltic lowlands
British forest

Irish forest

West European forest

23

Reference

Map No.

k.9
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Region

Palaearctic
(continued)

2. 4.5
2.5.1

2.5.2
2.5.3
2.5.4
2.5.5
2.5.6
2.8.1
2.8.2
2.8.3
2.8.4
2.8.5
2.8.6
2.8.7
2.8.8
2.8.9
2.8.10
2.8.11
2.8.12
2.8.13
2.10.1
2.10.2
2.10.3
2.11.1
2.11.2
2.11.3
2.11.h
2.11.5
2.12.1
2.12.2
2.12.3
2.12. 4

Biotic Provinces

Code Number

Chinese deciduous forest

West Mediterranean
sclerophyll

Balkan sclerophyll
Tyrrhenian Islands

Aegean Islands

Wlest Asian sclerophyll
North African sclerophyll
Fennoscandian highlands
Scottish highlands

Central European highlands
Iberian highlands

Caucasus

Atlas highlands
Kurdistan-Iranian highlands
Hindu Kush
Himalayan-Karakoram
Pamir-Tien Shan

Altai

Tibetan

Szechwan

Danubian steppe
Ukraine-Kazakh steppe
Manchurian steppe

Kazakh desert scrub-steppe
Turkish-Iranian scrub-steppe
Takla-Mak an-Gobi

Arabia

Iranian desert

Azores

Madeira

Canary Islands

Cape Verde Islands

2L

Reference
Map No.

h,7
3.8

3.9
3.10
3,11
.12
7.P-2
3.15
3.16
5.17
3.18
3,19
7.P-1
4,18
L.,19
L, 20
4,21
L, 22
L,23
L. 2k
3.12
3.13%, L4.26
L, 27
3,14, 4.29
4,28
L. 30
L, 21
L, 32



Region

Neotropical

Biotic Provinces
Code Number

Brazilian Araucarian forest
Chilean Araucarian forest

Chilean temperate rainforest

Chilean sclerophyll
Sinaloan

Guerreran

Yucatan

Everglades

Venezuelan deciduous forest

Brazilian deciduous forest

Caatinga

Gran Chaco

Venegzuelan dry forest
Ecuadorian dry forest
Campeche
Carib~Pacific
Amazonian

Coldmbian coast
Bahién coast

Pan ama

Central Cordilleran
Guyana highlands
Northern Andes
Southern Andes

Puna ‘

Andéén cloud forest
Liénds

Campos

Pampas

Argentinian thorn-scrub
Patagonia

Peruvian desert

Atacama
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Reference
Map No.

2.10
2.11
2.12
2,13
1.22
1.23
1.24
1.27
2.k
2.5
2.6
2.7
2.8
2.9
1.20
1.21
2.1
2.2
2.3
1.3h
1.25
.21
.22

2.15
2.16
2.17
2.18
2.19
2. 20



Region

Neotropical
(continued)

Ethiopian

3.12.
3.12.
3.12.
3.12.
3.12.
3.12.
3.12.
3.12.
3.12.
3,12.
3.12.

4,5,
b6,
L.6.
L.6,
4.6,
4,6,
L.6.
L.6.
L.7.
L.7.
L,7.
4.8,
4.8,
4.8,
4.8,

W noH oW H g0y

=

Biotic Provinces
Code Number

cc 3 O U B W

)
= O

h.11.1

ho11.2

L1,
L.11.
b1,
h.11.
L1,

i

N oy 1 W

Bermuda

Bahamas

Cuba

Jamaica
Hispaniola
Puerto Rico
Lesser Antilles
Juan Fernandez
Falkland Islands
Galapagos

Tristan-Gough Islands

Cape sclerophyll
West African woodland/savanna
East African woodland/savanna

Congo woodland/savanna

Reference

Map No.

1.26
1.28
1.29
1.30
1.31
2. 32
2.33
2.26
2.27
2.28

7.17
7.7a
7.70
7.8

South African woodland/savanna 7.9

Miombo woodland/savanna
Malagaéy thorn forest
Malagasy Qoodland savanna
Congo rain forest

Guinean rain forest
Malagasy’rain forest

Ethiopian highlands

Guinean highlands

Central African highlands
South African highlands
Sahara

Namib

Kalahari

Western Sahel

Fastern Sahel

Somalian |

Karroo

26

7.10
7.1
7.2
7.11
7.12
7.3
7.13
7. 14
715
7.16
7.1
7.2
7.3
7. ha
7. b4b
7.5
7.6



Biotic Provinces Reference

Region Code Number Map No.
Ethiopian L,12.1 8t. Helena -
(continued)

L4,12.2 Ascension Island -
L.,12.3 Mascarene Islands -
4.,12.4 Comores-Aldabra -
4,12.5 Seychelles -

Oriental 5.6.1  Thai monsoon forest 5.8
5.6.2 Burma monsoon forest 5.
5.6.3% Deccan monsoon forest 5.10
5.6.4 Ganges monsoon forest 5.11
5.6.5 Ceylon monsoon forest 5.12
5.6.6 Indus-Gujerat 5.13
5.6.7 Coromandel 5.15
5.7.1 South Chin= rain forest 5.1
5.7.2 IndoChina rain forest 5.2
5.7.3 Malayan rain forest 5.3
5.7.4  Burma rain forest 5.4
5.7.5 Bengal rain forest 5.5
5.7.6 Ceylon rain forest 5.6
5.7.7 Malabar rain forest 5.7
5.11.1 Thar Desert 5.1k
5.12.1 Sumatra 5.16
5.12.2 Java-Bali 5.17
5.12.3 Borneo 5.18
5.12.4 Philippines 5.19
5.12.5 Laccadives 5.21
5.12.6 Andaman-Nicobar 5.22

5.12.7 Maldive-Chagos Islands
5.,12.8 Cocos-Christmas Islands
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Region

Australian

Antarctic

Biotic Provinces

Code Number

6.5.1
6.5.2
6.5.3
6.5. 4
6.5.5
6.6.1
6.7.1
6.9.1
6.9.2
6.10.1
6.11.1
6.11.2
6.11.3
6.12.1
6.12.2
6.12.3%
6.12.4
6.12.5
6.12.6
6.12.7
6.12.8
6.12.9
6.12.10
6.12.11
6.12.12

6.12.1%
6.12.14
6.12.15
6.12.16
6.12.17
6.12.18
6.12.19
6.12.20
6.12.21
6.12.22
6.12.23
6.12.24

7.1.1
701::2

Fastern sclerophyll

Brigalow

Southern sclerophyll

Western sclerophyll
Tasmania

Northern coastal
Queensland coastal
Northern tropical>savanna
Northern tropical grasslands
Bastern grasslands
Western mulga

Southern mulga/saltbush
Central desert ‘
Celebes-Sunda

New Guinea

Bismarck Archipelago

Solomon Islands

New Caledonia-Loyalty

New Hebrides

Lord Howe-Norfolk

North New Zealand

South New Zealand

Fiji Islands
Tonga-Kermadec
Samoa-Ellice
Tokelau-Phoenix-Manihiki
Gilbert-Nauru

Mariana Island

Caroline Islands
Marshall Islands
Johnston~Palmyra~Christmas
Cook-Austral

Society Islands

Tuamotus

Marquesas

Hawaiian Islands

FEaster Island

Antarctica
Sub=Antarctic Islands

28

tefercnce
Map No.

£.3
6.4
6.5
6.6
6.7
6.1
6.2
6.8
6.9
6.10
6.11
6.12
6.13
5.20
5.23






Map 1.

Region or Sub-Region

Nearctic

Middle American Sub-Region

West Indian Sub-Region

Neotropical

NORTH AMERICA

30

Biotic Provinces
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18.
19.

Aleutians
Canadian tundra
Greenland
Canadian taiga
Sitkan

Oregonian
Austroriparian
Bastern forest
Californian
California Islands
Alaskan highlands
Rocky Mountains
Sierra-Cascade
Sierra Madre
Grasslands

Great Basin
Sonoran

Chihuahan

Tamaulipan

Campeche
Carib-Pacific
Sinaloan
Guerreran
Yucatan

Central Cordilleran

Bermuda
Everglades
Bahamas
Cuba
Jamaica
Hispaniola
Puerto Rico

Lesser Antilles

Panama
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Map 2. SOUTH AMERICA

Region or Sub-Region Biotic Provinces

‘}._.J

Neotropical Amazonian
2. Colombian coast
3 Bahian coast
b, Venezuelan deciduous forest
5. Brazilian deciduous forest
6. Caatinga
7 Gran Chaco
8. Venezuelan dry forest
9. Ecuadorian dry forest
10. Brazilian Araucarian forest
11. Chilean Araucarian forest
12. Chilean temperate rain forest
13. Chilean sclerophyll
14. Llanos
15. Campos
16. Pampas
17. Argentinian thorn scrub
18. Patagonia
19. Peruvian desert
20. Atacama
2l. Guyana highlands
22. Northern Andes
23%3. Southern Andes
24. Puna
25. Andean cloud forest
26, Juan Fernandesz
27. Falkland Islands
28, Galapagos
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Region or Sub-Region

Palaearctic

Map 3. EUROPE

3L

Biotic Provinces
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1k,
15.
16,
17.
18.
19.

Furasian tundra

West Burasian taiga

Fast European mixed forest
Baltic lowlands

British forest

Irish forest

West European forest

West Mediterranean sclerophyll
Balkan sclerophyll
Tyrrhenian Islands

Aegean Islands

Danubian steppe
Ukraine-Kazakh steppe
Kazakh desert scrub-steppe
Fennoscandian highlands
Scottish highlands

Central FEuropean highlands
Iberian highlands

Caucasus
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Region or Sub=Region

Palaecarctic

Map 4.

36

ASTA

Biotic Provinces
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Furasian tundra

West Eurasian taiga

East Siberian taiga
Manchurian mixed forest
Japanese mixed forest
Chinese deciduous forest
Chinese subtropical forest
Japanese subtropical forest
Formosan subtropical forest
West Asian sclerophyll
Kurdistan-Iranian highlands
Hindu Kush
Himalayan-Karakoram
Pamir-Tien Shan

Altai

Tibetan

Szechwan

Ukraine-~Kazakh steppe
Manchurian steppe
Turkish~Iranian scrub-steppe
Kazakh desert scrub-steppe
Takla Makan~Gobi

Arabia

Iranian desert
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Region or Sub-Region

Oriental

Wallacean Sub=Region

Map 5.
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ASTA

Biotic Provinces

° °

°
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12.

13,
1h.

15.
16,

17.
138.
19.

22,

20,
23.

South China rain forest
Indo~China rain forest
Malayan rain forest
Burma rain forest
Bengal rain forest
Ceylon rain forest
Malabar

Thai monsoon forest
Burma monsoon forest
Deccan monsoon forest
Ganges monsoon forest
Ceylon monsoon forest
Indus-Gujerat

Thar desert

Coromandel

Sumatra

Java-Bali

Borneo

Philippines

Laccadives

Andaman-Nicobar

Celebes-Sunda

New Guinea
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Region or Sub-Region

Australian

Map 6,

4o

AUSTRALTA

Biotic Provinces

° ° °
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13,

Northern coastal
Queensland coastal
Eastern sclerophyll
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Southern sclerophyll
Western sclerophyll
Tasmania

Northern tropical savanna
Northern tropiceal grasslands
Eastern grasslands
Western mulga

Southern mulga/saltbush

Central desert
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Palaearctic

Ethiopian

Malagasy Sub-Region
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AFRICA

Biotic Provinces

P-1 Atlas highlands
P-2 North African sclerophyll
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Sahara

Namib

Kalahari

Western Sahel

Eastern Sahel

Somalian

Karroo

West African woodland/savanna
Bast African woodland/savanna
Congo woodland/savanna

South African woodland/savanna
Miombo woodland/savanna

Congo rain forest

Guinean rain forest

Ethiopian highlands

Guinean highlands

Central African highlands
South African highlands

Cape sclerophyll

Malagasy thorn forest
Malagasy woodland/savanna

Malagasy rain forest
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The International Uanion for Conservation of Nature and
Natural Resources (IUCN) is an independent international
body, formed in 1948, which has its headquarters in Morges,
Switzerland. It is a Union of sovereign states, government
agencies and non-governmental organizations concerned with
the initiation and promotion of scientifically-based action
that will ensure perpetuation of the living world - man's
natural environment - and the natural resources on which all
living things depend, not only for their intrinsic cultural
or scilentific values but also for the long-term economic and
social welfare of mankind.

This objective can be achieved through active conservation
programmes for the wise use of natural resources in areas
where the flora and fauna are of particular importance and
where the landscape is especially beautiful or striking, or
of historical, cultural or scientific significance. IUCN
believes that its aims can be achieved most effectively by
international effort in co-operation with other international
agencies, such as UNRESCO and FAO,

The World Wildlife Fund (WWF) is an international charitable
organization dedicated to saving the world's wildlife and
wild places, carrying out the wide variety of programmes and
actions that this entails. WWF was established in 1961 under
Swiss law, with headquarters also in Morges.

Since 1961, IUCN has enjoyed a symbiotic relationship with
its sister organigzation, the World Wildlife Fund, with which
it works closely throughout the world on projects of mutual
interest. IUCHN and WWF now jointly operate the various
projects originated by, or submitted to them.

The projects cover a very wide range, from education,
ecological studies and surveys, to the establishment and
management of areas as national parks and reserves and
emergency programmes for the safeguarding of animal and
plant species threatened with extinction as well as support
for certain key international conservation bodies.

WWE fund-raising and publicity activities are mainly carried
out by National Appeals in a number of countries, and its
international governing body is made up of prominent
personalities in many fields.





