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ANT COMMUNITY STRUCTURE:
EFFECTS OF PREDATORY ANT LIONS!

NicHoLAS J. GOTELLI
Department of Biology, University of Vermont, Burlington, Vermont 05405 USA

Abstract. This study examined the responses of ground-foraging ants to larval ant
110ns (Neuroptera: Myrmeleontldae) In central Oklahoma these s1t and wa1t arthropod
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of ant-nest entrances and the number of pitfall-trap captures of ant foragers were signifi-
cantlv lower in the ant lion zone than in the adiacent forest or grassland. Differences in
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Fi1G. 1. Layout of pitfall traps. The black region represents the cliff ledge, and the shaded region represents the ant lion
zone. At each cliff ledge, six stations were established, with large and small pitfall traps placed inside and outside the ant
lion zone.

MATERIALS AND METHODS small traps were placed both within and 1 m beyond the
ant lion zone (Fig. 1). The permanent PVC sleeve al-

lowed traps to be inserted and removed with almost no
Ant assemblages were examined at three sandstone  gigturbance to the surrounding substratum.

cliff ledges in Caddo County, Oklahoma. These sites At each trapping date, I removed the caps and in-
support dense aggregations of laval ant lions (Myr-  serted a large (38 mm diameter) or small (25 mm di-
meleon immaculatus and M. crudelis) in a well-defined ameter) glass jar, rimmed with foam insulation. Each

zone 1-2 m wide at the base of each cliff. High soil jar was filled to a depth of 25 mm with ethylene glycol,
wface temneratures and distnrhance from rainfall re- et o € — i iz e : .
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TABLE 1. Summary of analyses of variance for yearly pitfall trap catches (1989-1993). Each column represents a different
response variable. S = total species number; N = total ant abundance. Other columns are for total abundance of particular
species. Each row represents a different effect in the analysis of variance. Stations are nested within sites. Microhabitats
are traps placed within and outside the ant lion zone (see Fig. 1). Degrees of freedom are indicated in parentheses. Significant
effects are indicated by asterisks: * P < 0.05; ** P < 0.01; *** P < 0.001. The linear contrast tests the hypothesis that
pitfall catches were significantly different within and outside the ant lion zone.

Mono- Cono- Cremato-
morium Pheidole Pheidole myrma  gaster Solenopsis
Factor S N minimum bicarinata dentata flava  punctulata  spp.

Site (2)

Year (4)

Trap size (1) *

Microhabitat (1) * *

Site X year (8) Fok Hokk

Site X trap size (2) dokk

- i — ot/ —t -k, sy % e .

Year X trap size (4) * *

Trap size X microhabitat (1) *

Year X microhabitat (4) * * ** ik

Station [site] (3)

Year X station [site] (4) * HHE *

Trap size X station [site] (3) FoAk

Microhabitat X station [site] (3) * Hx Hkk ok * Hxk

Linear contrast: predators

absent vs. present Hk *kok Hkok Hxk Hk Hkk wokok

tata) were lower in the presence of ant lions (Table 1). Density of nest entrances

The dlfference in abundance of ants within and outs1de
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At Salyer West and Pugh Canyon, no ant nest en-
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importance of predators. For example, ants may avoid
the ant lion zone because of abiotic factors such as soil
texture or surface temperature. The analysis of thermal
microhabitats (Fig. 3) does not support this interpre-
tation, although these data must be interpreted cau-
tiously because they do not reveal the critical temper-
ature ranges experienced by ants in each microhabitat.
Alternatively, the lack of foragers in the ant lion zone
could be attributed entirely to the spatial arrangement

levels (Gentry 1974, Munger 1984, Gordon 1986). Re-
cent laboratory experiments have documented that ant
foragers can communicate the risk of predation to nest-
mates (Nonacs 1990), and that foraging responses rep-
resent a balance between patch rewards and foraging
risks (Nonacs and Dill 1990, 1991, Nonacs 1991). The
results of the current study suggest that these behaviors
are generally important in nature, and that effective

predator avoidance can affect distribution and abun-







