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Similar environments lead to evo-

lution of organisms similar in
form and function but not neces-

sarily in genetic heritage (see

Chapter 7 for the distinction be-tweenbioticrealms,and
biomes). For example, deserts

occur on all continents except
Antarctica. Major desert plants of
each continent often look similar

but have different genetic her-
itage (see discussion of deserts
later in this section). Deserts

form a category of ecosystem.

Ecologists call this category thedesertbiome.Abiomeisakind
of ecosystem. Major biomes ofEarthareshowninFigureBl.
The close relationship between

environment and kinds of life-

forms is illustrated in Figure B2.

The distribution of biomes gives

Earth a distinctive pattern (FigureBl),asseenfromspace(Figure
B8). Note the correspondencebetweenthisviewfromspace

BIOMES

with the average summer tem-

perature also measured from

space (Figure B3). This pattern

can be seen from space using

satellite remote sensing (Figure

B8). Note, for example, the cor-

respondence between July aver-

age temperatures above 30°C

(Figure B3) and deserts (FigureBl)intheAmericasandin
Africa. And note the correspon-
dence between the location of

boreal forests and July averagetemperaturebelow20°c.AsFig-ureB2suggests,aglobalmapof
precipitation, combined with themapoftemperature,wouldlead
to more refined correlations be-

tween climate and vegetation.

Warm, wet climates favor high

vegetation production, and bio-mesoftheseclimaticzonestend
to be highly productive-as long
as other factors such as availabil-

ity of chemical elements that
plants require, are not limiting;

cold or dry climates do not per-mithighratesofvegetation
growth. Therefore different bio-mesarecharacterizedbydiffer-
ent average rates of vegetation
production (Figure B4). Knowl-
edge of climate can be used to
predict what kinds of vegetation
are likely to be found in a re-
gion. Vegetation is the form of
life most visible from space, but
other forms of life have similar

geographic relationships.
Knowledge of basic charac-

teristics of the world's major bio-mesandfeaturesoflifewithin
each is important for planning,

dealing with environmental is-sues,anddeterminingbeneficialC
introductions of new species. Forexample,wecanmakeuseofthe
correlation between geography

of climate and geography of life
to forecast possible effects of
global warming on the geogra-
phy of life. Biomes are usuallyFIGUREB1Globaldistributionofthemajorlandbiomes.(Source:H.].deBlij,andP.O.Muller,1996,PhysicalGeographyoftheGlobalEnvironment,NewYork,Wiley,Figure27-1,p.290.)
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FIGURE82SimplifieddiagramoftherelationshipbetweenprecipitationandlatitudeandEarth'smajorlandbiomes.Herelati-
tude serves as an index of average temperature, so "latitude" can be replaced by "average temperature" in this diagram. (Source:H.].deBlijandP.O.Muller,1996,PhysicalGeographyoftheGlobalEnvironment,Wiley,NewYork,Figure27-4,p.293.)namedforthedominantvegeta-
tion (e.g., coniferous forests as
opposed to grasslands), for the
dominant shape and form (called

the physiognomy) of the domi-

nant organisms (forest versus

shrub land), or for the dominant
climatic conditions (cold desertversuswarmdesert).
Tundra

Tundras are treeless plains that
occur under the harsh climates oflowrainfallandlowaveragetem-peratures(FigureBS).(FiguresB1andB3suggestthatarctictundra
in the northern hemisphere occurs

where the July average tempera-

ture is 15°C or lower.) The domi-

nant vegetation includes grasses
and their relatives (sedges),
mosses, lichens, flowering dwarf
shrubs, and mat-forming plants.Therearetwokindsoftun-
dra: arctic, which occurs at high

-- - --- --

latitudes, and alpine, which oc-
curs at high elevations. The veg-
etation of both is similar, but the
dominant animals are different.Arctictundrastypicallyhaveim-portantlargemammals,aswell
as important small mammals,

birds, and insects; in alpine tun-
dras, the dominant animals aresmallrodentsandinsects.Alpine
tundras occupy comparatively

small, isolated areas, whereas

arctic tundras cover the large ter-

ritories required for populations

of large mammals.

Parts of tundra have per-
mafrost, which is permanently

frozen ground. Such areas are

extremely fragile ecologically;

when disturbed by such activi-

ties as the development of roads,permafrostareasmaybeperma-
nently changed or may take averylongtimetorecover.Asthe
environment becomes more

harsh, the vegetation grades

from dwarf shrubs and grasslike

plants to mosses and lichens,
and finally to bare rock surfaces
with occasional lichens. The ex-
treme tundra occurs in Antarc-

tica, where the major land or-ganisminsomeareasisalichen
that grows within rocks, just

below the surface.

Taiga, or Boreal Forests

The taiga biome includes the
forests of the cold climates of

high latitudes and high altitudes.
Taiga forests are dominated by
conifers, especially spruces, firs,
and larches, and certain kinds of
pines. Aspens and birches are
important flowering trees (Figure
B6). Boreal forests are character-

ized by dense stands of relativelysmalltrees,typicallyunder30m,
which form dense shade and

make walking difficult. Although




