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Species fragmentation or area loss?

SIR — Tilman ef al!, extending a
metapopulation model to include multi-
species competition and habitat destrue-
tion, arrive at the paradoxical conclusion
that, in a patchy habitat, the species most
at risk to deterministic extinction when
habitat is lost is the dominant competitor.

This result arises from the equilibrium
between the dominant species’ coloniza-
tion of new sites occupied by inferior
competitors and its mortality loss. The
fraction of sites p occupied by the domi-
nant competitor is described by the equi-
librium relationship dp/dt =0 =cp (1-p
— D) — mp, where ¢ and m are coloniza-

tion and mortality rates and D is the frac-
tion of sites destroyed. The factor (1 -p -
D) thus represents the proportion of sites
available for colonization by the dominant
competitor.

In an undisturbed habitat (D = 0), the
initial equilibrium value of p is given by
Do=l—mjc; in the disturbed habitat,p =1
~nifc - D = p,— D. Thus if D is equal to
or greater than p,, the dominant species is
subject to deterministic extinction. A
dominant species occupying 10% of an
undisturbed habitat will be wiped out if as
little as 10% of that habitat is destroyed.
Habitat loss reduces effective colonization
by all competitors, but the
dominant competitor most

FIG. 1 a, Habitat destruction (shaded squares) randomly distnb-
uted throughout a patchy habitat proportionately reduces the
sites open to colonization by the dominant competitors (black
circles), reducing that species’ effective colonization rate and, if
the proportion of sites destroyed exceeds the proportion occu-
pied by the dominant species, resulting in its eventual extinc-
tion. b, Destruction concentrated at the edge leaves the

effective colonization rate unaffected.

of all, as it relies on a trade-
off between a low intrinsic
colonization rate ¢ and a
large proportion of available
sites to colonise, (1-p) in
the undisturbed condition.
What may be overlooked,
however, is that the result
obtains only if the sites
selected for destruction
are randomly distributed
throughout the habitat, so
that the same proportionate
loss D of available coloniza-
tion sites takes place in the
local vicinity of every site
occupied by the dominant
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