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predators (Jules and Rathcke, 1999; Tallmon et al., 2003; Mein-

er and LoGuidice, 2003) and grazers (Cote et al., 2004) can dif-

fer among the interiors of older forests, secondary forests and

forest edges (reviewed in Murcia, 1995; Fagan et al., 1999; Ries

et al., 2004).

Our work focused on myrmecochorous (ant-dispersed)

plants, a guild that can comprise 40%of theherbaceous species

and 60% of emergent stems in plotswithin eastern U.S. forests

(Beattie and Culver, 1981; Handel et al., 1981). This guild, how-



Author's personal copy



Author's personal copy

2.3.2. Ant distribution
We used tuna baits to estimate the distribution of ants among

the 35 cells in July 2006. Because tuna and elaiosomes both in-

clude diglycerides, a compound attractive to ants, tuna baits

are often used to describe the seed-collecting ant communi-

ties (e.g., Mitchell et al., 2002; Heithaus and Humes, 2003).

We created a 4 · 4 grid of notecards in a 20 m · 20 m square

at the center of each grid cell. Although all our grid cells are

squares, the forested (and hence, surveyed) portion of that cell

may only include a fraction of that circumscribed space. We

identified the cell’s
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college campus (south), and an athletic field (northeast)), and

at adjacent forest interior cells (Fig. 1). These estimates were

calculated from 24 cells (means derived from an average of

2.8 edge and 1.8 interior cells in each edge-interior pair). We

used two one-sided t-tests, paired by matrix, to test the

hypotheses that the densities of myrmecochores and Aphae-

nogaster would be greater in the interior cells of the five

edge-interior replicates. The average distances to the matrix

habitats were 30 ± 9 m (±SD) for edge cells and 117 ± 50 m

for interior cells. The analyses did not include cells that were

equidistant frommultiple edges, such as the innermost forest

cells (mean ± SD = 209 ± 61 m, n = 5) and several cells on the

forest edge (45 ± 42 m, n = 6).

The locations and lower replication of our seed predation

experiments (n = 15 grid cells) precluded a similar analysis

to contrast seed predation pressure among these same paired

sites.
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0.49; Hepatica nobilis: F = 11.47, df = 2.31 p = 0.002, r2 = 0.43;

Sanguinaria canadensis: F = 10.91, df = 1.33, p = 0.0023, r2 = 0.25;

Trillium spp: F = 9.43, df = 1.33, p > 0.004, r2 = 0.22; Uvularia

spp.: F = 6.59, df = 5.28, p = 0.004, r2 = 0.54; myrmecochores as

a guild: F = 38.85, df = 1.33, p > 0.0001; r2 = 0.54). The model

for the vertebrate-dispersed plant, Podophyllum peltatum, was

the least predictive (F = 7.62, df = 1.32, p = 0.009; r2 = 0.19) and

did not include a significant modern edge effect (Table 1,

Fig. 2).

Plant densities were similar in ‘on-trail’ versus ‘off trail’

microsites, although Trillium was marginally more common

in off-trail microsites (paired t-test, paired by grid cells with

both microsite types; t = 1.76, df = 15, p = 0.098) and Uvularia

was marginally more common in on-trail microsites (paired

t-test, t = 1.52, df = 15, p = 0.15).

3.2. Ant-seed observations

We observed 155 ant-seed interactions involving seven ant

taxa. The likelihood that ants walking on the card made con-

tact with the seed differed among ant species (X2 = 13.32,

v = 6, p < 0.05), as did the likelihood that ‘contacting’ ants col-

lected the seeds (X2 = 28.26, v = 5, p < 0.001; Table 2). A. rudis

and Myrmica spp. were the two taxa most likely to collect

seeds, although Aphaenogaster collected a significantly greater

percentage of discovered seeds than did Myrmica (85% and

47%, respectively, X2 = 14.61, v = 1, p < 0.001). Camponotus and

Lasius spp. collected approximately 25% of the seeds they

encountered, and Leptothorax, Stenamma and Crematogaster

spp. collected seeds in less than 8% of their encounters.

3.2.1. Ant distribution
A. rudis and Myrmica spp. were the ant taxa observedmost fre-

quently at the tuna baits (Table 2). Variation in ant species

richness and total ant activity at baits were not predicted by

1880 land-use, proximity to the forest edge or interactions be-

tween those two variables (non-significant models in both

cases). A. rudis was observed in all baiting grids, although den-

sity was greatest in cells farther from the modern forest edge

and 1880 forest edge (simple linear regression, F = 11.53,

df = 1,33, p = 0.018; r2 = 0.26; Table 1; Fig. 3). Aphaenogaster ants

were almost twice as common at baits in cells >100 m from the

modern forest edge than in grids closer to the edge

(mean ± SD = 6.6 ± 3.2 and 3.8 ± 2.1 baits per grid). The density

of Myrmica spp., the second most common taxon, was not

influenced by landscape history or proximity to the forest edge

(Fig. 3).

Myrmecochore density was correlated with the incidence

of Aphaenogaster at baits (simple linear regression, F = 14.5,

df = 1.33, p = 0.0006; R2 = 0.31), but not the incidence of Myrmi-

ca spp. (F = 0.40, df = 1.33, p
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Our estimate of cumulative seed collection services, one that

combined measures of ant density and the predilection of

individual species to collect seeds they encounter, accurately
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been demonstrated for avian frugivores and an African ende-

mic tree (Cordeiro and Howe, 2003). If a majority of the herba-

ceous stems in eastern US forests are adapted for mutualisms

with ants (Beattie and Culver, 1981;
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