s of habitat Jocc dgsign in getwcrgx}, Fahr}g (_19'97) dis-

abitat loss angd fragmentanon on population extinction.
determining just how large the patches
systems; Lovejoy et al. 1986). See Harris’
orest, which builds on the theory of island bio-
gement and preservation of biotic diversity.

Island Biogeography

Statement

island biogeogra-
MacArthur and Wilson (1963, 1967) first published the 1[51&[312:?}1 iliﬁmbergof .
phy. Simply stated, the island biogeography Fheory holds = el
cies on an island is determined by the equilibrium betwee? e
species and the extinction of those species already presen e
and extinction depend on the size of islands and their dista
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Area.of the 1y ehes, Preston (1962) formalized the rel
a-

5 = 4; S U i;l?"l(]. 0 {4 S ws
: Jn(l the I'Illil"ll’)f_'r of ‘:])C(_'IE“. Present a f!')”
S ITES L OWS:
3 . Ly Der ] r.p
me (lsur]]'lg ll ]I 3

Tfhe patterns of 'm:;?:f:z‘:t’f ISIaIf‘lds in the Florida Keys and observed recolonization.
ify the Ma CArthur-Wilson don o l_h_ﬁ Elal.n.ds.by arthropod populations tended to ver-
bioge ography. Since o tiynam‘lc f:thbrxgm model based on the theory of island
i Peran Kbdric-Bmx,IZ?;r]-lar 5tu§1&5 have been conducted (for example,
son 1981), helping 5 explam e djs’ (isttfned 1979; Strong a.nd Rey 1982; William-
= St habitat e o.nmisil.lalrllc:;; of arthropod, bird, and small mammal
= ?eti:m_-s hffrve su-ggested tl.’lat the- theory of island biogeography provides a basis for

€ desigh o rc&%ms_--estabhshed to preserve natural diversity, to protect endangered
species, or both. Accordingly, a large reserve is preferable to a group of smaller re-
serves with the same total area. Harris (1984), in his award-winning book The Frag-
mented Forest, also built on the theory of island biogeography by relating it to forest
and wildlife management. The idea that corridors should be maintained between
reserves or refuges whenever possible was suggested by E. O. Wilson and Willis

(1975) based on the equilibrium theory of island biogeography.

Ecological principles based on the theory of island biogeography help planners
and resource managers to design nature preserves. When a preserve is to be carved
&o m a homogeneous landscape matrix, the following landscape principles are fre-
quently use d regarding the design of the preserve, in order to maximize species rich-
ness and to minimize the role of disturbance and edge effects on ecological processes:

e QOne large patch is better than several smaller patches of the same total size;
. Cc;rridbr-is connecting isolated patches are preferable to a total lack of corri-

dors; and

e (Circular or square
to elongated, rectangu

patches that maximize area-to-perimeter ratios are preferable
lar patches with much edge.

in mind that nature preserves must be designed and managed
& e nimal life histories, special requirements (such as nest-

in i tanda

in accordance with plan e it v
ing sites li d food resources), and the ne

ing sites, salt licks, an

otic species. d a model encompassing rates of immigra-

Simberloff and CoX (1987) provide
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Figure 9-9. Effect of corridors on rate
of immigration, /, rate of extinction, E,
and the resulting number of species in
equilibrium based on the island biogeo-
graphic model. S, is the equilibrium num-
ber of species without corridors; S, is the
equilibrium number of species with cor-
ridors. (From Figure 1 in Simberloff, D.,
and J. Cox. 1987. Consequences and
costs of conservation corridors. Con-
servation Biology 1:68=71. Copyright
1987 Blackwell Publishing.)

/
With corridors

/
Without corridors

Immigration (/) or extinction (E) rate

E
Without corridors

=
With corridors

Number of species — >

tion and extinction between patches that were either isolated or connected by corn-
dors (Fig. 9-9). Harris (1984), among others, suggested that corridors act by in-
creasing the rate of immigration—thus, the extinction of a dwindling population
would be slowed or even halted by an influx of immigrants (the rescue effect; ]. fi.
Brown and Kodric-Brown 1977). Furthermore; the individuals of some species, &-

pecially large mammals, must range widely and maintain a large home range in 0r-
der to meet food requirements, and if population sizes are too small, inbreeding de-
pression will ensue and lead to extinction—a concern regarding the small, isolated
population of the Florida panther (Felis concolor coryi). Figure 9-9 provides a mode!

to test these concerns and hypotheses.

In summary, any patch of habitat isolated from similar habitat by a
atively inhospitable terrain or matrix that is navigated with difficulty by
the habitat patch may be considered an island; these patches inc
small lakes, bogs, areas fragmented by human land use, woodlots, ot 0

different, rel
organisms of
Jude mountaintop®
rest patches

hes affect the POP

clear-cut for experimental purposes. How these experimental patc
ulation dynamics of species of small mammals and butterflies has b
by Bowne et al. (1999), Haddad and Baum (1999), Mabry and Barrett
Mabry et al. (2003).



