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Thisexplanatory note is intended 1o accompany the map

included i this issuc® The map is on a scale of

1:30,000.000 {1 cm = 300 km)} and shows regionai-scale
“ecasyslem’ unils, or eeovegrfons, differentiated according to
a scheme modified from J.M. Crowley {1967). and using
ciimate and vegetation as indicators of the cxtent of each
unil. The units are similar in concept to “ecobiomes’ as
proposed by Polunin {1984). The map was developed fol-
lowing a proposal by Bailey & Hoge (1986) 10 supplement
the Udvardy (1975) system of biegeographical provinces
with a treatmcent of higher resolution. Three levels or cate-
gories of this hierarchy are shown. Of these the broadest.
domains, and within them divisrions, are based largely on
the broad ecological climate zones following the Koppen
sysicin as modified by Trowartha {1968), and summarized
inour Tables [ and 11, Climate is emphasized at the broad-
est levels because of its overriding effect on the composi-

TABIF 1

Regional Clirnutes, Based on the Kippen System of
Classification, as Maodified by Trewartha (1965},

NAIDe R BrOUD (R Bpes Learagion egarvalemts

A—Tropical hurnid climates
Tropicatwet {Ar)

I e tropical dorain
Rain-forest division

Tropical wet—dry { Aw) Savanna division
B—iv clirmates Dy domain
Tropiealfsubtropical Trapicalfsubtmopical steppe
semi-arid (BSh) divisiom
Tropical/subtropical 'I'topical/subtropical desert
arid {BWh) division

Temperate scmi-and (B5k)}
Teinperate arid (BWk}
C—Nubtropical climaites
Subtropicul dry summer [Cs)
Humid subtropical (CFH

Temperate sieppe division
Temperate desert division

furmid temperate domain
Meditctrancan division
Subtronical division
Fraris division *
D—Temperate climates
Tempezrate oceanic { Do)
‘Temperate caontinental , warm
surnmer {Dea)
Temperate continental, cool
summer (Deb)

Marine division
Hat continental division
Praine division *
Warm comtinental division
Prairie chvision *

Polar dosmuin
Subarciic division

E—Bareal ciimates
Subarctic (E)

F—FPotarclimaies
Tundra {F1)
Icecap (Fi)

Tundra division

* W. Képpen did not recogmize the praitie as a distingt climatic tvpe. The comegion
classalicslion system reprasents il 3t the dry gide ot the OF, Dea and Db, typcs.

TARLE H
Definirions und Boundaries of the Koppen System,

Ar all months above 18 “C {64 °F) and no dry seasmn.

Aw  all months above 18 °C and 2 months dry n the winter.

Bih  Evaporation exceeds preaipiiation and all months over 0°C
(32 °F).

BWh one-half the precipitation of the BSh and all months over
0 =C.

BSk same as BSh but with at least 1 month colder thar 0%,

BWk same as BWh but with at leust 1 month coldee than 0 °C,

Cs  Kymonths 10 °C (50 "F) or more, summer dry.

Ct B months over 10 °C, no dry seasan.

Do Bmonthsover 10°C, warmest month below 22°C (72°F).

Da 4 1o R manths over 10 *C, warmest month above 22 2.

Dcbh 4 to 8 months over 10 °C, warmest month below 22 2O,

E one warmest month 14 °C or above,

Ft all months below 10 *C.

Fi all months bebow O 5

AT baoadzy = Bquatorial limits of fost; in apacine bocations the isotherm of 18 *C
fur coalest v,

CD beundary = R months 107

DVT: bounddey = 4 menths 1

ET boundary — 10 °C for warmest month.

BiA. B, B/ B'E boundary — BEvaporanom cquais procipitation.

tion and productivity of ecosystems erc. from region o
reglon.

[t should be emphasized that, in this cxploratory ireat-
ment, noeattempt is made to include the maring ecoregions
which logether gocupy some 70% of the Earth®s surface —
lhe reference 1 the title of this paper to “the Continents’
being to their terrestrial components only. On land we
distinguish the [ollowing domains. interpreting the cli-
matic levels of mountains as altitudinal variations ol the
climatic zone concerned;

The Polar Domeain

This 1s where frost action has primary importance in
determining plant development and soil formation. This

**Iinfolded copies of the map are available from the Au-
thor.

T The delineation of ecoregions should properly be based upon
the distinetiveness and distribution of various ecological associa-
tions. Unfortunately, available data on the associations of the
Earth that include both ptants and animals are inadequate for this
purpose, The “ecosvstem’ regionalizaten presented bere is based
Lo 4 large extent on macro-features af the climate and vegetation.
Animals are dependent directly or indirectly upon plants for food.
and ollen also for shelier and breeding places. Fven where plants
do not control the distribution of animals, they often indicaic the
charcters of climate and soil upon which animals are depend-
ent,
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domain 1s divided on the basis of plant development mo
(a) a tundra »onc (division) where the average datly air
temperatures in all months are below 10°C (300°F). and (b) a
subarctic tayga zone (division) where the average air
temperalures in as many as three months of the vear may
be warmer than 10°C.

The Hunrd femperaie Pomain

This comprises the humid mud-latitude forests of broad-
leafed and comiferous treest. The variable importance of
winter frost fargely determines the divistons: (a) a warm
continental zone (division) that has very cold winters but
warm summers; (b) & hot continental zone {division} that
has cold winters but hot summers: (c) 2 subtropical zone
{division) having mild winters and hot summers: {d) a
marnine (maritime) zonc (division) that has mild winters,
cool summers, and a minor rele plaved by frost: {¢) a
prairie iransition zonce (division} that has a sub-humid cli-
malte; and () a Medulerrancan-tvpe zone {(division) with
dryv summers and mild winters.

The Dry Domain

This comprises the and and sermi-arid regions of middle
and adjacent latitudes, and has discontinuous vegetation of
steppe, serophviic bush, and desert, types. with only inter-
mittent and local runoft. Tt 15 subdivided into divisions
according 1o: (a) the amount of water delicit, determining
whether 1115 serm-and steppe or and desert; and {b) the
winter temperatures, which have an important influence
on biological and physical processes and the duration of
any snow-cover, This temperature factor 1s the basis of
distinction between temperate and tropical/subtropical dry
reglons.

The Huntd Tropica! Domain

This 1s charactenized by persistently high moisture- and
tlemperature-leveis and perenmial streamtlows, Itis divided
inta {a) the savannas or allernating wet-and-dry {ropacs.
and (k) the rain-forest or wet tropics. on the basis ol the
seasonality of ramntall, 1o1al annual ramnfall. and density of
plant cover.

In the manner ofs division of the primary domains mto
sccondary divisions, each of the above divisions 1s further
subdivided. on the basis of macro-features of the vegetla-
uen. nto proviaces. These subdivisions, expressing also
more refined climatic dilferences than the domains and
divisions, are adapted {rom a world map of natural land-
scape types {Gerasimov, 1964), at a scaie of 1:80.000,000.
The total number of differentiated provinee tvpes repre-
sented on the present map 1s 86 (within 12 *‘divisions’ and
the above 4 domains).

Feoregions are composed of smaller ecosystems or. more
often. complexes of ecosystems, called séires, that recur
throughout the region. By observing the behaviour of the

T A number of compound words used in this paper are written
with a hvphen belween parts. whereas on the map they may be
printed as a single-word variant. The reason for this discrepancy is
that the map went inie production before the manuscnipt for this
explanatory supplemcent was edited. Thus what we refer to here as
‘broad-leaf or*broad-leafed’ 1s printed as *broadlicaf” on the map—
Ed.

Fovironinertiud Conyvervalion!

ditferent kinds of systems within a region, 11 is possibic to
nredict the approximate behaviour of an unvisited one.
Ecoregions are uscful 1o land managers in two ways, First, a
map of them suggests the arca to which the knowledge
gained in studying an ecosystem or wider econ’s behaviour
may be applicd. Sccond. they provide a geographical
framework for identifving other. similar arcas from which
similar responses may he cxpected and to which similar
management policies may be applicd. This {acilitates a
regional rather than a site-by-site approach to planning
land-use. The need for environmental monitoring and
analysis 1s correspondingly reduced.

The colours an the map show the major chimatic zones:
the mountains 1n each sone are shown by pauern, The
names of provinces retain the names ol the most obvious
vegetation indicator: dark needie-leafed forest. broad-
leafed tforest. ete. As a rule. designations of the geographic
situation, chimate 1ype. and other chavacteristics. are ad-
ded: tor example. dark-needle-lealed forest of continental
climate. In mountatn areas. the altitudinal zonality-type 15
nanmed for the lower- and upper-elevation {(subnival) belis:
e torest-alpine meadow. [11s understood that cach type
corresponds 1o a tvpical scquence of altitudinal belis.

I{ 11 18 necessary 10 emphasize the existence of internie-
diate belts tin the structure of simtlar spectra. the name of
the most characteristic intermediate belt 1s added 1o hie
designation; for example, open woodland-shiruhs-desert.
Inlow- and middle-clevation mountains. the zonal spectra
arc, of course, incomplete. In such cases. the 1ype 1s desig-
nated by the character of the lower belt. More details are
presented clsewhere (Bailey, 1983, 198%8).

The terms wused 1n describing provinces may not be
familiar and so need explanation. These mclude:

Broad-feafed — with leaves other than linear i outline: as
opposced 1o needle-lecafed or grass-like {graminoid).

Dark tavgu —shady 1avga forests composed of spruce, fir,
oT cedar.

Decidnous —woody plants, or pertaining 10 woody plants.
that seasonally fose all their leaves and become tem-
porarily barg-stemmed,

Desert —supporting vegetation of planis so widely spaced.
or sparse, that enough of the substratum shows through
to give the dommant 1one 1o the landscape.

Desert-fike savanna—1tropical semi-desert with scattercd
low trees or shrubs.,

D savanna or steppe—with 6-7 arid months 1in each
viar.

LDy steppe — see dry savanna,

I-vergreen—plants, or pertaining o plants, which remain
green o parts the vear around, erther by retaining at
least some of their leaves at all times, or by having
green stems which carry on the principal photosyn-
theue functions.

Forest—open or closed vegetation with the principal laver
consisting of trees averaging more than 5 m in
height.

Forest-steppe—intermingling of steppe and groves or strips
of trees.

Crrassy savannd—savanna in which woody plants are en-
tirely lacking.

Light tayga—1avga forest composed of larch and pinc or
$Pruce.
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Mogdow —closed  herbaceous vegelalion. commonly I
slands of rather limited extent, or at least not usually
apphied 10 extensive grasslands.

AMeadow steppe—the steppe component of the forest-
s1Eppe 20ng,

Mixed forest—Torest with both needie-lealed and broad-
lealed trees.

Alansoon forest—drought-deciduous.

Chpea vegeiation —vegetation with the plants or tulls mostly
discrete rather than touching, but sceparated on the
average by less than thetr diameter.

Cnen woodland (also called steppe lorest and woodland-
savanna)—open lorest wath lower lavers also open.
having the wrees or wufls of vegetation diserete but
averaging fexs than thewr diamaewr apart.

Paraniie -~ the alpine belt i the wet tropies.

Pratrie—consists of 1all grasses. mosthy exceechng 1| mon
height, comprising the dominant herbs, wath subdom-
mant forbs (bread-leafed herbs).

Sarvanna—closed grass or other predominanty herbaceous
vegetation with scattered or wadelyv-spaced woody
plants usually including some low trees.

Savanaa foresi—the forest component of the savanna,

Scferopitvit or sclerophllons—relers 10 plants with pre-
dominantly hard, stiff or coriacecous {as opposed 10
orthophyllons) leaves.

Semi-desert—{also called half-desert) 1s an arca of xero-
phyvlic shrubby vegelation with a poorly-developed
herbaceous lower laver, g sagebrush.

Seimi-shrub (also called ¢warf~-sfiruiy—a shrud or woody
plant that s less than 0.5 m high.

Shrih—a woody plant less than 5 mom heweit,

Shrub sevanna—closed grass or other predomitantly her-
baccous vegetation with scattered or widcly-spaced
shrubs,

Smali-feafed —as used here. refers 1o birch and aspen.

Steppe (atso called shorr-grass prafrie)—open herbacegus
vegelation, less than 1 m igh, with the tulis or plants
discrete, vet sulhiciently close wopether to dommate the
landscape.

1T ayvea—a parkland or savanna with necdic-icated (usually
evergreen’ low trees or shrubs.

Tundra—slow-growing. low-formation, mainly clased ve-
ectation of dwarf-shrubs, graminoids, and cryptogams.
beyond the subpolar or alpine tree-line.

Wooded steppe—open grass, or steppe. with scatiered
trees.

LIMETATIONS AMID WARNING

This 1s a svroptic map that shows mainly global patterns
and must not be rehed on lor local detatls. When interpret-
ing the map. one shoufd recognize three himitations. First.
slrong internal variations can occur within regions where
local contrasts (retated 1o elesvation. geology. or ground-
waler) form a complex intraregional mosasc: furthermaone.
boundaries between remons may be marked by slow grad-
ations rather than abrupt discontinuities. A second hmita-
tion 1s that the boundaries of regions are subject to slow but
continuous change. related 1o long-term alierations in cli-
mate and. o a fesser extent. o plant succession. Third. the
vegetation conditions mdicated by the province names
refer to undisturbed plant cover thatis known to cxit or 1s
assumed 10 grow il human intervention should be re-
moved, In some regions, e.g the hot continental. hitde
nalural plant cover remains, whereas in others, ¢.g the
subarciic, the opposite 15 widely true. The reader of ths
map 1s warned that deducrions ay revards focal sitial fois
should not be made without carefid study of tocal lerature
and preferabliy on-the-spot fnspection.
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