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~ Harvesting Natural
- Populations

arvesting populations of wild plants and ani-

mals is still 2 major human activity. Some

human populations, such as the North Ameri-
can Inuit, still rely heavily on wild plants and animals
for food. Aside from a few intensive aquacultural op-
erations, most fisheries” harvests are taken from wild
populations of fish, shellfish, and plants such as kelps.
Likewise, although modemn forestry increasingly em-
phasizes the production of timber on intensive “tree
farms,” timber harvests worldwide still mostly in-
volve the cutting of natural forest stands. Can such
harvests be made on a sound, continuing basis? And
if so, how?

In this chapter we shall consider some of the
scientific theory on which the harvesting of natural
populations is based. Application of such theory,
v even if it is sound, involves social, economic, and
Outline political considerations that extend beyond the realm of science. Indeed, some re-

source ecologists believe that it is more realistic to view resources as managing peo-
ple rather than people as managing resources (Ludwig et al. 1993). The benefits or

profits that can be gained from rapid, overexploitation of many resources often fuel
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FIGURE 24.9
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SHORTCOMINGS OF
POPULATION MODELS

A major shortcoming of most models is that they usually focus
on the population dynamics of a single exploited species, and do
not consider the ecosystem as a whole. Harvests that reduce the
population of one herbivore to 50% of its carrying capacity, for
example, may free food resources for use by other hcrbwgr‘cs.
Inerease in the populations of these species may ulmately ualize
the initial excess of resources, in effect establishing a new, lower‘
Qamying capacity for the exploited species. Or, as in the case of
the Antarctic knill fishery, exploitaton of a species at one Uome
level may reduce populations of other species of higher trophy.
levels, some of which may be of equal or even greater value in
the long run (Beddington & May 1980). -
Few models have attempted, however, to consiéer ;
role of an exploited species in relaton to other species in ;tfbtl:))z d
chain, or to species that are compettors or have ;lf:se t;\e et
Or commensal ties. Simple predator-prey models, like dmg:u .
Wm model, contain many hidden assumpuons
Violate ecological reason (Y odzis 1994). 4
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Ficure 24.10

Clear<utting has been the primary technique of forest harvest in the
Pacific Northwest.

[U.S. Forest Service photo)

productus, a migratory fish of the Pacific coast of North America,
illustrates the complexity of managing migratory fish (Getz &
Haight 1989). Whiting spawn in waters off southern California
and Mexico. As young fish, they are prey to various other fish,
but as they grow they become predators on young of some of
these same species. As they migrate north in summer, they are
harvested by fisheries based at several ports in the United States
and Canada. Thus, harvesting strategy must consider a compli-
cated set of ecological, economic, and political relationships.

How SHoulb FORESTS BE MANAGED?

Ecosystems dominated by trees range from pristine old-growth
forests to intensively managed tree plantations. Enormous con-
troversy has arisen over the management of forests that retain
high divemsity of structure and composition, both on public and
prvate lands. Whether lightly or intensively managed, however,
their ecosystem character must be recognized if sustainability is
to be achieved (Maser 1994).

For forests from which timber harvests are taken, two
major systems of management have been used: even-aged and
uneven-aged stand management. Even-aged management em-
phasizes plantations of single tree species of the same age,
which are managed to maximize growth to some predeter-
mined size and harvested at about the same time. The most
common pattern of harvesting is clear-cutting, in which all
trees are cut and all harvestable timber removed at one time
(Fig. 24.10). Regeneration may occur from the natural seed
bank, from seed broadcast onto the site after cutting, or from
seedlings planted after cutting. About two-thirds of United
States nmber is harvested in this fashion.

Modified forms of clear-cutting include shelterwood
cutting and seed-tree cutting. In shelterwood cutting the ma-
ture trees are removed in several loggings over several years. This
retains a partial canopy that favors germination and early growth
of a new generation of trees, and is used for species that require
shade duning their early life. All mature trees are nevertheless
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