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Nature is changing in more ways than one

Donald M. Waller and Thomas P. Rooney
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As wild habitats continue to dwindle and native species
continue to decline in abundance, conservation biologists
have begun to document the patterns of these declines. In a
recent issue of TREE, Balmford et al. [1] review the
current state of our ability to track trends in the status of
populations and habitats. They emphasize the need to
track both population and habitat losses across taxonomic
groups and broad spatial scales. Their synthesis reveals
roughly similar losses (0.5—1.5% per year) across biomes
and vertebrate groups. In contrast to habitat-based esti-
mates of expected future extinctions, estimates of biome
and population loss translate directly into lost ecosystem
functions and probable economic losses [2,3].

We applaud efforts to develop synthetic indicators of
habitat and population losses and Balmford et al.’s chal-
lenge to expand the scale, scope and consistency of these
monitoring schemes. We particularly urge researchers
involved with WWF’s and UNEP’s ‘Living Planet Index’
efforts to expand their tallies beyond vertebrates and to
consider metrics beyond population trends. Although
many vertebrates are sensitive to anthropogenic disturb-
ance, statistics on their population declines provide less
than a complete picture of ecological change.

In contrast to tracking populations of vertebrates,
tracking changes in plant populations demands far less
effort. Studies of herbaceous plant populations in temper-
ate prairies and forest woodlands reveal losses similar to
those documented for vertebrates (Table 1). These studies
further reveal increases in exotic species [4—6] and
declines in habitat specialists [6]. The replacement of
specialists by habitat generalists caused average species
similarity among sites to increase by 31% in northern

Table 1. Losses of herbaceous plant species in historical studies?

Wisconsin, USA over 50 years, in comparison to average
population losses of 18.5%. Such biotic homogenization
might be as widespread as habitat and species losses, but it
is clearly a distinct phenomenon that demands separate
monitoring [6,7]. Both population losses and homogeniz-
ation in northern Wisconsin appear to be unrelated to the
direct effects of habitat loss.

These examples make clear that different mechanisms
might be driving habitat loss versus the loss (or homogen-
ization) of populations within extant habitats. If we are to
understand these mechanisms, we must track the various
patterns of change separately and in more detail.
Unfortunately, the broad metrics reported by Balmford
et al. [1] can conflate habitat loss with population declines,
making it difficult to diagnose the mechanisms threaten-
ing species persistence. We therefore urge biologists to
develop metrics that distinguish these processes and go
beyond simple tallies of habitat and population loss to
reflect significant shifts in community composition or
structure. Metrics based on species identities such as the
‘Floristic Quality Index’ [8] appear particularly sensitive
for tracking changes in community composition. We also
urge biologists to think carefully about how best to merge
data when reporting broad trends. Averaging values
across taxonomic groups and regions can obscure import-
ant processes occurring at smaller scales.

References
1 Balmford, A. et al. (2003) Measuring the changing state of nature.
Trends Ecol. Evol. 18, 326—330
2 Luck, G.W. et al. (2003) Population diversity and ecosystem services.
Trends Ecol. Evol. 18, 331-336

Location (period) No. of species lost per site % loss per year Refs
Bialowieza forest, Poland (1969-1992) 45% of 133 species 2.2 [11]
Middlesex Fells, MA, USA (1894-1993) 37% of 422 species 0.37 [4]
Staten Island, NY, USA (1879-1991) 41% of 1082 species 0.36 [5]
Heart’s Content, PA, USA (1929-1995) 59% and 80% (2 stands) 1.12-1.21 [9]
N Wisconsin, USA (1950-2000) 18.5% (average over 62 sites) 0.37 [6]
S Wisconsin prairies, USA (32-52 years) 8-60% (54 sites) 0.5-1 [10]

2All but the last study focused on temperate forests.

Corresponding author: Donald M. Waller (dmwaller@wisc.edu).

http://tree.trends.com


http://www.trends.com

3 Hughes, J.B. et al. (1997) Population diversity: its extent and
extinction. Science 278, 689—-692

4 Drayton, B. and Primack, R.B. (1996) Plant species lost in an isolated
conservation area in metropolitan Boston from 1894 to 1993. Conserv.
Biol. 10, 30-39

5 Robinson, G.R. et al. (1994) A century of change in the Staten Island
flora: ecological correlates of species losses and invasions. Bull. Torrey
Bot. Club 21, 119-129

6 Rooney, T.P. et al. Biotic impoverishment and homogenization in
unfragmented forest understory communities. Conserv. Biol. (in
press).

7 McKinney, M.L. and Lockwood, J.L. (1999) Biotic homogenization: a
few winners replacing many losers in the next mass extinction. Trends
Ecol. Evol. 14, 450—-453

TRENDS in Ecology and Evolution Vol.19 No.1 January 2004 7

8 Rooney, T.P. and Rogers, D.A. (2002) The modified floristic quality
index. Nat. Areas J. 22, 340—-344
9 Rooney, T.P. and Dress, W.J. (1997) Species loss over sixty six years in
the ground-layer vegetation of Heart’s Content, an old growth forest in
Pennsylvania, USA. Nat. Areas J. 17, 297-305
10 Leach, M.K. and Givnish, T.J. (1996) Ecological determinants of
species loss in remnant prairies. Science 273, 1555—-1558
11 Kwiatkowska, A.J. (1994) Changes in the species richness, spatial
pattern and species frequency associated with the decline of oak forest.
Vegetatio 112, 171-180

0169-5347/$ - see front matter © 2003 Elsevier Ltd. All rights reserved.
doi:10.1016/j.tree.2003.10.011

[Letters Response

Response to Waller and Rooney:
nature is changing in more ways than one

Rhys E. Green'?, Andrew Balmford? and Martin Jenkins®

"Royal Society for the Protection of Birds, The Lodge, Sandy, Bedfordshire, SG19 2DL, UK
2Conservation Biology Group, Department of Zoology, Downing St, Cambridge, CB2 3EJ, UK
SUNEP-World Conservation Monitoring Centre, 219 Huntingdon Rd, Cambridge, CB3 0DL, UK

Waller and Rooney [1] agree with our call [2] for the
monitoring of habitats and species populations to be
improved and synthesized to provide better information
about rates of change of the state of wild nature. However,
they make two main points of criticism: that existing
syntheses of time series on population size are mostly of
vertebrate animals and do not reveal what is happening to
the rest of biodiversity, and that broad indicators based on
syntheses of data on habitat area and population sizes of
many species will miss changes in the species composition
of ecological communities that would help to identify the
causes of change.

We agree wholeheartedly with the first point and
add to it the fact that, as well as being taxonomically
biased, existing indicators are unrepresentative in
terms of habitat and geographical location. Like
them, we advocated a substantial increase in the
representativeness of coverage [2]. One route would
involve the carefully targeted collection and synthesis
of new data. A second would be to make best use of
currently available information about non-vertebrate
groups, and we would strongly encourage botanists
(and indeed entomologists) to follow the lead shown by
Waller and Rooney in synthesizing existing time-series
data.

As for Waller and Rooney’s second point, we think that
they have not recognized the main reason for having broad
indicators of the state of wild nature based on a
combination of population and habitat data. We agree
with them that broad indicators might not be of much help
in diagnosing the detailed causes of change. However, this
need could be accommodated by designing indicators that
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are hierarchically arranged, such that detailed data on
individual trends remain available. As for the broad
composite indicators, their primary purpose is very
different: to provide a summary of changes that is
comprehensible to people whose decisions largely drive
those trends, such as the business community, the public,
and their elected representatives.

For a long time, many conservationists and ecologists
have thought that people ought to want such indicators,
but only recently have governments asked for them. The
World Summit on Sustainable Development in 2002 called
for a significant reduction of the current rate of biodiver-
sity loss at global, regional and national levels by 2010.
Broad indicators at all of these levels are the only practical
means for measuring progress toward this objective. To
begin with, such indicators will inevitably be far from ideal
in their scope, but we believe that they can still be
valuable in educating people whose interests are
affected by losses of biodiversity and wild nature.
That means everyone [3].
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