


overall arthropod diversity also likely increases during
succession because more groups seem to increase in
diversity than decrease in diversity. However, because
only a subset of the arthropod community has been
investigated in any study, this has never been tested.
Further, studies have typically examined only herbi-
vores, so the successional dynamics of parasite and
predator diversity are much less well described.

Correlative studies have generally supported the hy-
pothesis that changes in arthropod herbivore diversity
are driven by changes in vegetation (e.g. Southwood et
al. 1979, Brown and Southwood 1983, Brown and
Hyman 1986, Steffan-Dewenter and Tscharntke 1997).
Because each plant specics may represent one or more
resources for herbivores, theory predicts (e.g. Hutchin-
son 1959, MacArthur 1972, Whittaker 1975, Tilman
1986, Rosenzweig 1995) and correlative (e.g. Murdoch
et al. 1972, Prendergast et al. 1993, Niemeld et al. 1996)
and experimental studies (e.g. Pimentel 1961, Root
1973, Lawton 1983, Altieri and Letourneau 1982,
Siemann 1998, Siemann et al. 1998) have found that
increasing plant diversity increases herbivore diversity.
Herbivores may be sensitive not only to plant taxo-
nomic diversity per se, but also to plant architectural or
height diversity (Southwood et al. 1979, Lawton 1983,
Brown 1991) or plant productivity (Rosenzweig and
Abramsky 1993, Siemann 1998) which are all likely
correlated with plant diversity (e.g. Naeem et al. 1995,
Hooper and Vitousek 1997, Tilman et al. 1997) and
field successional age (Inouye et al. 1987, Corbet 1995,
Tscharntke and Greiler 1995). The importance of these
different factors can be assessed by testing the depen-
dence of both arthropod diversity and the abundances
of individual species on different vegetation
characteristics.

Similarly, predator and parasite diversity may de-
pend on herbivore diversity. However, the hypothesis
that predators and parasites control the diversity of
herbivores (Paine 1966, Connell 1972), which in turn
control the diversity of plants (e.g. Crawley 1983,
Brown 1984, De Steven 1991a, b, Huntly 1991, Hunter
and Price 1992) also predicts positive correlations be-
tween predator and herbivore diversity and between
herbivore and plant diversity. Because many parasites
and predators consume nectar and pollen (Clausen
1940), they may also respond directly to vegetation
changes (Price et al. 1980, Powell 1986, Hagen 1987,
Jervis et al. 1993).

Changes in the physical and biotic environments
during succession constrain the types of species that
dominate different stages of succession (Tilman 1990).
Conversely, changes in the types of arthropods that
characterize different stages of succession may indicate
the environmental constraints and organismal tradeofts
that are important in determining arthropod succes-
sional dynamics. Because body size is correlated with
many important organismal characteristics including
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dispersal ability (Peters 1983) and metabolic and diges-
tive efficiencies (Peters 1983, Brown 1995) that likely
influence the degree of diet specialization (Brown et al.
1993, Brown 1995), changes in the body sizes of
arthropods during succession may be a powerful indica-
tor of changing environmental constraints. The few
studies of the successional dynamics of body size show
no clear pattern (Brown 1982, 1984, Gathmann et al.
1994, Steffan-Dewenter and Tscharntke 1997).

To investigate arthropod successional dynamics, we
sampled arthropods in 18 fields that ranged from 15 to
54 yr since abandonment from agriculture (hereafter
“field age™). We sought to document the successional
dynamics of arthropod diversity, abundance and body
size and investigate possible causes of these patterns,

Materials and methods

Arthropods were sampled in 18 grassland fields (ages:
15 yr (3 fields), 17, 27, 31, 32, 34, 35 (2), 40, 41 (2), 42,
49 (3), 54) at Cedar Creek, Minnesota throughout the
1992 growing season using sweep nets. The same person
(JH) collected all the samples which should increase
comparability between samples. These grasslands are
dominated by herbaceous vegetation, especially native
prairie plants (Inouye et al. 1987). The productivity in
these fields is lower than those at Silwood Park, Eng-
land (Southwood et al. 1979, Brown and Southwood
1983). Sweep net sampling was done during midday
when the vegetation was dry. Each sample contained
the arthropods captured with a 38 cm diameter muslin
net that was swung 100 times while walking along a 50
m transect located in the vegetation survey area (see
below). Sweep net sampling was done semi-monthly
from late-May to mid-September, giving 8 samples per
field.

Specimens were manually sorted and identified to
species when possible, or otherwise to morphospecics
within known genera or families, and enumerated. Five
individuals of the oldest life stage caught of each spe-
cies (90% of the species in our samples were represented
by only one life stage), unless fewer were caught, were
measured for length, width and thickness using an
optical micrometer (see Siemann et al. 1996 and in
press for details). We used the average of the product of
these three measurements for species body size. Each
species was assigned a single average body size.

Field observations and a literature review (see
Siemann 1997) were used to assign each species to one
of four trophic categories. The parasite category in-
cluded all species that were either parasitic in the adult
stage or were parasitic as larvae regardless of adult diet
(usually nectar, pollen and/or host fluids, Clausen
1940), Non-parasites were divided into three other mu-
tually exclusive categories, a) herbivore, b) predator or
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