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The boll weevil complex. (From Pierce, Cushman, and Hood, U. S. Department of
Agriculture, Bur. Entom. Bull, 100.)




SummerhayesV.S. and Elton, C.S. 19Z3%ntributions to the ecology
of Spitsbergen and Be#sland.Journal of Ecology1(2): 216233.
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Diversity begets stability

1) Mathematical models of-8pecies systems tend to

’ be very unstable.

CHARLUES S~ ELTON 2) Laboratory experiments with just 2 species tend to

" D, lead to extinction of one or both (e.dsausé.

3) Communities on small islands much more likely
to be devastated by biological invasions than
those on continents.

4) Outbreaks and invasions occur more frequently

on cultivated land than in natural habitats.

5) Ecological stability and lack of invasions in tropics.

6) Research on orchards showing that spraying with
pesticides (e.g., DDT) killed predators and led to
outbreaks of pests.
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A Sand County
ALM /\ N A C

By ALDO LEOPOLD

Figure 1: Aldo Leopold, Charles S, Elton, and William Rowan (left to right) at the Matamek Conference on
Biological Cycles, Labeador, 1931, Leopold met Elton at Matamek and maintained an extensive corres-
pondence with him until his death. Credit Courtesy of the Aldo Leopoid Foundation

{ % Strikingly, just before listing these reasons, Elton (142) quotes
[ 2 S .. Leopold (A Sand County Almanac) on reasons to preserve the more than

s 2 ' : 7 20,000 noneconomically important species of Wisconsin: “Yet these creatures
are members of the biotic community, and if (as I believe) its stability
depends on its integrity, they are entitled to continuance” (from “The Land
Ethic,” 245-46). This theme persistently intrigued Leopold in the 1940s. In

Simberloff, D. “Biotic Land Use” (203), his first major writing on the land health concept
2012. Integrity, (see Newton [Warren], Odyssey), he wrote, “What, in the evolutionary history
stability, and of this flowering earth, is most closely associated with stability? The answer,

_ to my mind, is clear: diversity of flora and fauna.... Stability and diversity
be?Uty' Aldo . _ _ are.associated, Both are the end result of evolution to date. To what extent
[ S22t RQa areSl'@an{er@aﬁef{dalt? Can we retain stability in used land without retaining
view of nonnative diversity also?” In “Conservation in whole and in part” (1944, in Flader and
species. Callicott, River of the Mother of God, 312), Leopold turned to paleontology
Environmental and the historical record: “The net trend of the original community was thus
History17(3): 487 toward more diversity of native forms and more and more complex relations

' between them. Stability or health was associated with, perhaps caused by,
511. this diversity and complexity.” He reiterated this theme in “Round River” of
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main takehome message:

| 2y iNI NBE G2 8§02 STABILiIiTY AND
dogma, increased species numbe SRS AL LS
and complexity of food web
structure usually lead tdecreased
stability. Therefore ecologists
ought to focus on those particular
typesof complexity that produce
mathematicalstability, since there
seems to be a high but not perfec
correlation in nature between
complexity of trophic structure |
and stability of the community.




THE QUARTERLY REVIEW .
of BIOLOGY

THE THEORY OF DIVERSITY-STABILITY RELATIONSHIPS
IN ECOLOGY

By DANIEL GOODMAN *

Program on Science, Technology, and Society and Division of Biological Sciences,
Cornell Unawversity, Ithaca, New York 14850

About twenty years ago, the belief, traditional among ecologists, that complex natural communities
are more stable than simple ones was given formal expression in a way that seemed to offer
promise of both precise empirical tests and further theoretical development. The elaboration of
theoretical models at first yielded gratifying results suggesting reasons why complex ecological
systems should indeed be more stable, but these models suffered from questionable analogies and
the use of peculiar and wunrealistic mathematical representations. The broad scope of the



Goodman, D. 1975. The theory of diverstgbility relationships in
ecology.The Quarterly Review of Biolo§9(3): 237266.



