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Quinn et al. {Park Science, Fall, 1985) are gathering
interesting data relating habitatisland size to number
of species. Subsequent discussion by Bratton (Park
Science, Winter, 1986), White (Park Science, Spring,
1986), and Quinn and van Riper (Fark Science, Sum-
mer, 1986} has emphasized factors in addition to re-
serve size that are important to design of nature re-
serve systems. We raise a question about the appro-
priateness of some of the data of Quinn et al. to their
hypothetical choices of reserve system designs, and
suggest that reserve systems should be designed
within a landscape context.

One goal of Quinn et al.'s paper is to provide data
bearing on the question of whether “a few large areas
... {or} a number of smaller tracts, equal in area to
the larger ones’ (p. 6) {note the narrow range of re-
serve sizes) will conserve more biological diversity.
Yet the natural island, experimental grassland, and
marine systems they describe have a wide range of
reserve sizes, animportant structurat difference. Their
grassland experiment compares reserves that differ
16-fold in size in one reserve system. In this system,
the large islands (and probably the surrounding land-
scape —a very large source of organisms) help main-
tain diversity on small islands because animals — and
probably plants - can move among islands. For exam-
ple. the larger population sizes on large islands may
make them the scurce for a large proportion of the
recent colonists on small islands. Thus the structure
{here. the range of island sizes) of the reserve system
is probably important to the number of species on
islands in each size class.

A similar difference exists in the structure of the
natural island systems they describe and allernative
reserves designed by human beings. The authors
compare numbers of species on the largest istands
(atleastin the Galapagos and Hawaiian archipelagas)
with those on the other smaller islands. But the
species diversity on the slands in each size class
results in part from species inferchange in archipelago
ecosystems that include a wide range of island sizes.
Interchange will be less important in the Hawaiian
archipelago because the islands are farther apart.

The marine system comprised of ‘reserves” of hard
substrate on a sandy fiat also contains a wide range
of reserve sizes. The constant influx of propagules of



all species from the ocean is ancther impertant differ-
ence between this system anc Quinn et al.'s hypothet-
ical choices of reserve systems.

The data discussed by Quinn et al. contribute to
this scientific field but are not directly applicable as a
guide to choosing among reserve systems comprised
of similar-sized reserves when the goal is to conserve
maximum biclogical diversity. Though data from natu-
ral islands suitable for addressing this question prob-
aply are quite rare, experiments can be designed that
directly address this paint.

Qur second point is that each reserve system is
part of an encompassing fandscape-wide ecosystem
with which it has many interactions - no reserve is
an isclaled island. The previcus discussion and a
short list of interactions illustrate the point. Some
species will use resources outside reserves. crossing
boundaries frequently. and some would maintain
healthy populations even without reserves. Although
certain species prefer edges, interior species may
need large buffers to avoid the madified edge environ-
ment (scale of meters to hundreds of meters) or the
influx of predators or competitors from the non-reserve
landscape. Interchange among reserves can occur if
distances and adequate travel corridors {when
needed) allow species movement. Pest populations.
such as defoliating insects. may build up in the sur-
rounding landscape and then enter reserves. These
interactions depend on the composition, sizes, and
shapes of different units in the landscape pattern, and
importantly, they change as the mosaic changes. Re-
serve systems therefore should be designed to func-
tion as part of the encompassing landscape eco-
sysiem and to aniicipate temporal changes in this
landscape.

In the United States. many National Parks abut
other extensive federally managed lands. The USDA
Forest Service typicaily manages large landscapes
{relative to National Parks) and controls a contiguous
pattern of habitat patches and corridors in a dynamic
state. They must manage for a wide range of values,
including timber, recreation, water, wildlife, and range.
National Park Service managers have different goals
and opliens, usually managing one or two reserves
within a larger landscape aver which they have little
or no control. Design {and management} of reserve
sysiems and single reserves. and management of ad-
jacent lands would benefit from close coordination and
long-term commitment among all managers of the
landscape.

Studies of population biology and island bicgeog-
raphy 1o be applied to reserve systems must be put
in a landscape context. From this perspective, differ-
ences in structure {see discussion of grassland and
naturat island systems above) and context (see dis-
cussion of marine system above} become apparent.
The emerging field of landscape ecology (see for
example Landscape Ecology by R. Forman and M.
Godron, 1986, Wiley. and “Landscape Ecology’ by D.
Urban et al., 1987 Bioscience 37(2): 119-127) and
toots for analyzing information in a spatial context
{such as gecgraphic information systems) promise fo
be of increasing value in this effort.
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