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AVIAN GUILD STRUCTURES IN EDGE VS. FOREST HABITATS IN FOUR COSTA RICAN FORESTS
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Abstract: One hypothesis for increased bird diversity at tropical latitudes is that the tropical forests are more spa-
tially heterogeneous than temperate forests. It has also been shown that edge habitats have higher bird diversity
than forest habitats. To test whether habitat heterogeneity has an effect on avian diversity, we compared avian
guild structures between forest and edge habitats in four Costa Rican forests. Specifically, we compared the dis-
tribution of relative bird abundance across guilds. We predicted that if resources differ between forest interiors
and edges, birds should be more evenly distributed between guilds in edge than forest. In three of four locations,
we found distribution of abundance across guilds to be no more even in edge than in forest habitats. Edge habitat
may not provide the heterogeneity of resources to birds that has been reported previously. Alternatively, per-
haps the two habitats do differ in the heterogeneity of available resources, but this difference only appears in
niche partitioning at the species level, not in generalized guild structure.
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INTRODUCTION

Bird species diversity is much greater at
tropical latitudes than at temperate latitudes.
For instance, Stiles and Skutch (1993) report that
840 species of birds have been recorded in Costa
Rica, while the total number of breeders in the
state of New Hampshire is less than 200
(Holmes, pers. comm.).
have very specific habitat requirements, diver-
sity may arise from the variety and abundance
of food resources, the availability of suitable
nesting sites and the structure of vegetation
(which affects foraging behavior). It has been
hypothesized that tropical bird diversity occurs
because tropical habitats are more spatially het-
erogeneous, offering more foraging opportuni-
ties and resources for birds that in turn can sup-
port more species.

In tropical forests, increased spatial het-
erogeneity of habitats could also lead to an in-
crease in avian species diversity. As edges con-
tain higher spatial heterogeneity, they could
serve as a proxy for tropical settings. Goodwin
et al (1997) reported more bird taxa and higher
abundances at forest edges than in forest interi-
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ors within four tropical forest sites. We hy-
pothesize that a broader range of resources in
edge than in forest habitats may provide more
foraging opportunities for birds, leading to
more individuals and higher diversity. If re-
sources do differ in this way, then we also pre-
dict that birds will be more evenly distributed
among guilds (spatial feeding groups) in edge
habitats than in forest habitats.

METHODS

At four field sites, Palo Verde, Monte-
verde, Corcovado and La Selva three pairs of
recorders walked transects through forest and
edge habitats and recorded any birds that were
seen. Transects on trails within primary forest
were considered forest habitat, while transects
of forest along open fields or roads were consid-
ered edge habitat. Sampling was conducted
from 0700 to 1030, and equal amounts of time
were spent sampling in forest and edge habitats.
To minimize effects that time of day has on bird
activity, pairs switched between forest and edge
habitats repeatedly throughout the morning. At
Palo Verde, groups sampled from the main road



and trails El Cactus, Cerros Calizos and La Ve-
nada. At Monteverde, groups sampled from the
main road and trails Sendero Rasbolon, Ermi-
tafo, Yos, Gongolona, Quituri, Targua and El
Potrero. At Corcovado, groups sampled along
both sides of the airstrip, around the station and
from trails Sendero Ollas, Rio Claro, Naranjos
and Rio Sirena. At La Selva, groups sampled
from around the cleared areas at the station and
from trails SHO, SOR, CCL, CCC, STR, SOC,
SLV and CEN.

We excluded non-foraging birds that
flew over transects. Each species was assigned
to a foraging guild based on observed behaviors
or referenced from Stiles and Skutch (1989).
Conspecifics were recorded together if they
were foraging as a group. Guilds observed in
extremely small numbers or with an expected
abundance of less than four were excluded from
analyses. To analyze guild structure, we com-
pared the distributions of abundance versus
guild rank for forest and edge for each site us-
ing a chi-squared test.

RESULTS

We observed 12 guilds, 154 species, and
537 total birds (Appendix 1). Most guilds
tended to contain more individuals in edge
habitat than forest interior, but there was much
variation in this pattern (Fig. 1). Exceptions to
this trend were the bark-gleaning and foliage-
gleaning insectivores, which had higher abun-
dances in the forest. The abundance of birds
appeared to be more even across guilds in edge
habitat than in forest interior (Fig. 2). However,
this trend had only weak statistical support:
guild structure differed between forest and edge
habitats (in the predicted direction) at La Selva
(X2 =19.10, df = 4, P = 0.0008) but not at Palo
Verde (X2 = 3.40, df = 2, P = 0.18), Monteverde
(X2=10.09, df = 2, P = 0.96), or Corcovado (X? =
1.01, df =2, P = 0.60).
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DISCUSSION

Avian guild structure did not differ be-
tween the forest and edge habitats at three out
of the four sites. One possible explanation is
that edge and forest habitats at these three sites
are similar in terms of the types of resources
and the foraging space available to different
birds. Another potential explanation is that our
definition of guilds did not accurately capture
the biological variation in resource use within
these habitats. It could be that the two habitats
differ in heterogeneity of available resources but
that this is apparent only in niche partitioning at
the species level, not in generalized guild struc-
ture. Future studies could investigate these hy-
potheses by quantifying structural heterogene-
ity and variation in the types of resources avail-
able to birds in edge versus forest habitats.

One possible explanation for the differing
guild structures between edge and forest habi-
tats at La Selva is the difference in the nature of
edge habitats at each site. Edge habitat exists as
an interface between primary forest and dis-
turbed areas, and the type of disturbed areas
may have differed between the sites (e.g. regu-
larly mowed air strip at Corcovado vs. secon-
dary forest at Monteverde).

One caveat to our study is that there is a
potential for sampling bias in the forest versus
edge habitats. Birds are easier to see in edge
habitats where the trees tend to be less dense,
and more intensive sampling may be necessary
to adequately describe forest bird communities.
Nevertheless, our results suggest that increased
habitat heterogeneity may not be sufficient to
explain the high diversity of birds in the tropics
although it may be a contributing factor.
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Figure 1. Abundance of individual birds recorded within the ten most common guilds in edge (black bars) and forest habitat (gray
bars) at four sites (cv = Corcovado; Is = La Selva; mv = Monteverde; pv = Palo Verde). Scales vary among histograms.
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Fig. 2. Relative abundance versus guild rank. Only La Selva displayed a significant difference between edge and forest.
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Appendix 1. Bird species (or type), their guild assignment, and the number of individuals recorded in edge and forest habitat (E vs.
F) at four sites in Costa Rica.

Corcovado LaSelva Monteverde Palo Verde
Species Guild E F E F E F E F
Baird's trogon aerial-feeding insectivore 1
Barn swallow aerial-feeding insectivore 11
Bright-rumped attila  aerial-feeding insectivore 1 1
Brown-crested aerial-feeding insectivore 3
flycatcher
Cinnamon becard aerial-feeding insectivore 1
Collared redstart aerial-feeding insectivore 1
Flycatcher sp. aerial-feeding insectivore 3 2 2 1
Gray-capped flycatcher aerial-feeding insectivore 3
Great kiskadee aerial-feeding insectivore 2 5 5
Great-crested flycatcher aerial-feeding insectivore 1 3
Long-tailed tyrant aerial-feeding insectivore 1
Nutting's flycatcher aerial-feeding insectivore 2
Ochre-bellied flycatcher aerial-feeding insectivore 1
Olive-striped flycatcher aerial-feeding insectivore 1
Piratic flycatcher aerial-feeding insectivore 1
Rose-throated becard  aerial-feeding insectivore 1
Slate-throated redstart aerial-feeding insectivore 1 1
Social flycatcher aerial-feeding insectivore 5
Swallow sp. aerial-feeding insectivore 4
Swift sp. aerial-feeding insectivore 1
Tawny-faced gnatwren aerial-feeding insectivore
Tropical kingbird aerial-feeding insectivore 1 1 8 1
Unidentified sp. aerial-feeding insectivore 1
Violaceous trogon aerial-feeding insectivore 1
White-ringed flycatcher aerial-feeding insectivore 1
Yellow-bellied aerial-feeding insectivore 3
flycatcher
Yellow-olive flycatcher aerial-feeding insectivore 1
Spotted antbird ant-follower 1
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Appendix 1. Continued from previous page.
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Corcovado LaSelva Monteverde Palo Verde
Species Guild E F E F E F E F
Baltimore oriole arboreal frugivore 2 2
Bananaquit arboreal frugivore 1
Black-faced grosbeak  arboreal frugivore 5
Black-headed saltator arboreal frugivore 2
Buff-throated saltator  arboreal frugivore 3
Chestnut-mandibled  arboreal frugivore 1 2 14
toucan
Collared aracari arboreal frugivore 3
Crested guan arboreal frugivore 2 1
Golden-hooded tanager arboreal frugivore 2
Keel-billed toucan arboreal frugivore 4
Long-tailed manakin  arboreal frugivore 1
Masked tityra arboreal frugivore 2 2
Montezuma oropendola arboreal frugivore 1 12
Olived-backed arboreal frugivore 2
euphonia
Orange-chinned arboreal frugivore 6
parakeet
Orange-fronted arboreal frugivore 10
parakeet
Palm tanager arboreal frugivore 3
Parakeet sp. arboreal frugivore 2 6
Parrot sp. arboreal frugivore 2 4 2 3
Prong-biled barbet arboreal frugivore 3
Red-lored parrot arboreal frugivore 2
Scarlet macaw arboreal frugivore 5
Scarlet-thighed dacnis arboreal frugivore 1
Short-billed pidgeon  arboreal frugivore 1 3
Summer tanager arboreal frugivore 1
Tanager sp. arboreal frugivore 1
White-collared manakin arboreal frugivore
White-crowned parrot arboreal frugivore 1
Yellow-crowned arboreal frugivore
euphonia
Yellow-naped parrot  arboreal frugivore 1
Azure-hooded jay arboreal omnivore 2
Black-headed trogon  arboreal omnivore 1 1
Black-throated trogon arboreal omnivore 1 2
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Appendix 1. Continued from previous page.

Corcovado LaSelva Monteverde Palo Verde
Species Guild E F E F E F E F
Blue-grey tanager arboreal omnivore 1 2
Broad-billed motmot  arboreal omnivore 4
Brown jay arboreal omnivore 9
Groove-billed ani arboreal omnivore 8
Mangrove cuckoo arboreal omnivore 2
Passerini's tanager arboreal omnivore 16
Rufous motmot arboreal omnivore 2
Rufous piha arboreal omnivore 3 1
Scarlet-rumped tanager arboreal omnivore 3
Slaty-tailed trogon arboreal omnivore 2
Squirrel cuckoo arboreal omnivore 2 2
Trogon sp. arboreal omnivore 1 1
Turquoise-browed arboreal omnivore 2
motmot
White-throated magpie- arboreal omnivore 1
jay
Yellow-billed cacique arboreal omnivore 1
Blue-black grassquit ~ arboreal seedeater
Thick-billed seed-finch arboreal seedeater
White-collared arboreal seedeater 9
seedeater
Golden-naped bark driller 2
woodpecker
Hoffman's woodpecker bark driller 12 1
Pale-billed woodpecker bark driller 1
Woodpecker sp. bark driller
Buff-throated bark-gleaning
woodcreeper insectivores
Plain-brown bark-gleaning 1
woodcreeper insectivores
Spinetail sp. bark-gleaning 2
insectivores
Streak-headed bark-gleaning 1
woodcreeper insectivores
Tawny-winged bark-gleaning 1
woodcreeper insectivores
Woodcreeper sp. bark-gleaning 3 3 5

insectivores
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Appendix 1. Continued from previous page.

Corcovado LaSelva Monteverde Palo Verde

Species Guild E F E F E F E F
Double-toothed kite diurnal raptor 2
Hawk sp. diurnal raptor 1 1 1
Laughing falcon diurnal raptor 2
Roadside hawk diurnal raptor 1
Swallow-tailed kite diurnal raptor
Antwren sp. foliage-gleaning 1
insectivore
Bay wren foliage-gleaning 1
insectivore
Bird sp. foliage-gleaning 1
insectivore
Black-throated green  foliage-gleaning 1
warbler insectivore
Buff-rumped warbler  foliage-gleaning 3 1
insectivore
Chestnut-backed foliage-gleaning 2 3 3
antbird insectivore
Chestnut-sided warbler foliage-gleaning 3
insectivore
Common tody- foliage-gleaning 3
flycatcher insectivore
Golden-winged warbler foliage-gleaning 1
insectivore
Gray-headed tanager foliage-gleaning 1
insectivore
Great antshrike foliage-gleaning 1
insectivore
Rufous-naped wren foliage-gleaning 11 2
insectivore
Scarlet-rumped cacique foliage-gleaning 3
insectivore
Slaty antshrike foliage-gleaning 1
insectivore
Streaked-breasted foliage-gleaning 1
treehunter insectivore
Striped-breasted wren foliage-gleaning 2
insectivore
Tanager sp. foliage-gleaning 7
insectivore
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Appendix 1. Continued from previous page.

Corcovado LaSelva Monteverde Palo Verde
Species Guild E F E F E F E F
Tennessee warbler foliage-gleaning 2
insectivore
Three-striped warbler foliage-gleaning 3
insectivore
Vireo sp. foliage-gleaning 2
insectivore
Warbler sp. foliage-gleaning 1 1 5
insectivore
White-breasted wood- foliage-gleaning 1
wren insectivore
White-flanked antwren foliage-gleaning 1
insectivore
White-lored gnatcatcher foliage-gleaning 1 4
insectivore
Wilson's warbler foliage-gleaning 1
insectivore
Wood thrush foliage-gleaning 2
insectivore
Wren sp. foliage-gleaning 1 3
insectivore
Yellow warbler foliage-gleaning 2
insectivore
Yellow-throated vireo foliage-gleaning 1 1
insectivore
Black-cowled oriole nectarivores 2
Blue-throated nectarivores 1
goldentail
Cinnamon nectarivores 1
hummingbird
Fork-tailed emerald nectarivores 1
Green hermit nectarivores 1
Green honeycreeper  nectarivores 1
Green violet-ear nectarivores 1
Hummingbird sp. nectarivores 2 3 5 2 3 11 1
Long-tailed hermit nectarivores 2 2
Plain-capped starthroat nectarivores 1
Ruby-throated nectarivores 2

hummingbird
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Appendix 1. Continued from previous page.

Corcovado LaSelva Monteverde Palo Verde

Species Guild E F E F E F E F
Rufous-tailed nectarivores 3

hummingbird

Steely-vented nectarivores 1
hummingbird

White-necked jacobin  nectarivores 1

Great potoo nocturnal raptor 1

Black vulture scavenging carrion 1 1

Turkey vulture scavenging carrion 8

Fasciated tiger-heron  stream hunter 1

Common ground-dove terrestrial frugivores 2

Dove sp. terrestrial frugivores 1 1
Great currasow terrestrial frugivores 2 2
Great tinamou terrestrial frugivores 1

Inca dove terrestrial frugivores 7
Tinamou sp. terrestrial frugivores 1

White-fronted parrot  terrestrial frugivores 4
White-tipped dove terrestrial frugivores 2 1
Cattle egret terrestrial omnivore 3 1
Marbled wood-quail  terrestrial omnivore 3

Nightingale-thrush sp. terrestrial omnivore

Quail sp. terrestrial omnivore 9

Robin sp. terrestrial omnivore 7
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