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ABSTRACT

This study compared niche breath, prey size, aetl \diriability in two pairs of sympatric species tefrestrial
insectivorous birds, each pair containing one spedhat can persist in small forest fragments and that does
not. The pairs wereMyrmeciza ferrugineaand Sclerurus rufigularis and Formicarius colmaand F. analis
respectively. The prey availability in forest fragmis was also sampled and compared to the avatiabil
continuous forests. Niche breath indices did ndfedibetween pair members, but diet variabilityfetiéd in the
opposite direction from that hypothesized. Althotigg two bird species most vulnerable to fragmémtated on
larger prey than less vulnerable species, prey labdity, including that based on prey size did miiffer among
fragmented versus continuous forest sites. Thes,ir se appeared not to be an important causextifiction-
proneness in these species. The simplest explanptimposed, that vulnerability to fragmentation wdisectly
related to territory size, requires testing. Howevewas consistent with observations that theltspecies feeding
on larger prey also need larger territories.

Key words. Amazonian forests, Bird diet, Forest fragmentatibrsectivores,Formicarius colma Formicarius
analis Myrmeciza ferruginegSclerurus rufigularis

INTRODUCTION generally are at their geographic or elevational
limits. Higher vulnerability may also be related to
Forest fragmentation affects the composition ofife history and ecological characteristics, sush a
forest bird communities, especially in the humidoody  size, small  populations, habitat
tropics where the rates of forest destruction argpecialization, or low survival rate (Kattan et, al.
high and where birds are generally morel994). Bird species negatively affected by the
specialized in their foraging tactics, live in moreforest fragmentation are generally restricted ® th
specific habitats, and need larger territories tinan interior of primary forests and have little ability
temperate forests (Stouffer and Bierregaard, 199%ise second growth and forest edges (Offerman et
Hagan et al., 1996). Different bird species reacl., 1995).
differently to deforestation (Canaday, 1996)In central Amazonia, bird capture rates of some
Species with  greater extinction-pronenessanopy and gap specialists have increased after
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forest fragmentation. However, most commormore vulnerable to forest fragmentation will differ
understory insectivorous species disappeared from diet composition from those resistant to
the isolated forest fragments during first years ofragmentation, linking the diet characteristicshwit
isolation (Stouffer and Bierregaard, 1995). Aftervulnerability to fragmentation.

this decline, ant followers and some obligate flock

species returned to the fragments surrounded by

second growth. Despite the fact that some specidETHODS

of terrestrial insectivores were still observedha

forest remnants and second growth sites, thiStudy sites

group seems to be one of the most affected byieldwork was conducted iterra firme (upland,
forest fragmentation (Stouffer and Bierregaardpon-flooded)tropical rain forest in the reserves
1995; Stratford, 1997; Stratford and Stouffermanaged by the Biological Dynamics of Forest
1999; Borges and Stouffer, 1999; Ferraz et alfFragments Project (BDFFP, a collaborative
2003; Ferraz et al., 2007). research project of the Instituto Nacional de
Several hypotheses have been proposed to expld&@squisas da Amazonia and the Smithsonian
the decline of understory insectivorous birds irinstitution), located approximately 80 km north of
forest fragments, including physiological Manaus, Amazonas, Brazil °@'00"S /
sensitivity to microclimatic changes, habitat60’00'00"W) (Fig. 1). Surrounding the ranches
specificity, dispersal ability, and food scarcityand embedded forest fragments (see below),
(Sekercioglu et al., 2002). The food scarcitycontinuous primary forest extends to the east, west
hypothesis is frequently proposed, because foregnd north, occasionally interrupted by roads, but
fragmentation generally alters the arthropodorest to the south has been progressively
communities in the region (Brown, 1991;disturbed. The continuous forest has a relatively
Offerman et al., 1995; Didham et al., 1996:closed canopy, approximately 30 m high, and a
Didham, 1997; Stratford, 1997). Thus, the declingelatively open understory dominated by palms.

of some groups of litter invertebrates andPrey availability data were also collected from
modifications in biomass of understory arthropodseven forest fragments that were created by the
(Didham et al., 1996; Malcolm, 1997) couldclearing of land for cattle ranches. These
directly affect the resources and consequently tHsagments are separated by distances of 70 to 650
maintenance of bird populations (Burke and Nolm from the nearest continuous forest (see Lovejoy
1998). Moreover, possible trophic specialization oft al. [1986] for descriptions of the individual
terrestrial insectivores may allow some birdfragments).

species to remain in forest fragments, becausgeasonality at the sites is relative to other |lowla
different habitat preferences and foraging tacticshoist forests (Gentry 1990). Annual rainfall
can determine the consumption of different typegverages about 2200 mm, with a peak in March
and number of prey (Sherry, 1984; Cohn-Haftand April (>300 mm/month) and a dry season
1995). from July to September (<100 mm/month). The
If sensitivity to fragmentation is associated withmean annual temperature is 267 (Salati et al.,
diet, it is reasonable to expect that species with991). More detailed descriptions of these sites ar
relatively flexible diets will be most likely to given by Lovejoy et al(1983), Gentry (1990), and
persist in forest remnants. We tested thiStouffer and Bierregaard (1995). The complete
hypothesis by examining if the fragmentation-avifauna of the sites is presented by Cohn-Haft et
resistant species have more flexible diets than thad. (1997).

vulnerable species. We compared niche breat

prey size and diet variability among four specie$ird species

of terrestrial insectivorous birds Mgrmeciza The present study analyzed the diets of two pairs
ferruginea, Sclerurus rufigularis, Formicarius of bird species in the same trophic guild, with
colma and Formicarius analiy and quantified similar weight and bill length (size data from
prey availability in forest fragments. We attemptedierregaard, 1988):Formicarius colma(Rufous-

to control variables other than vulnerability tocapped Antthrush, Formicariidae, 46 g¢.) and
fragmentation by comparing pairs of species, ifrormicarius analis (Black-faced Antthrush,
which one member can persist in forest fragmentsormicariidae, 62 g.);Myrmeciza ferruginea
and one does not. Our hypothesis was that specigferruginous-backed Antbird, Thamnophilidae,
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25 g.) and Sclerurus rufigularis (Short-billed  Stouffer 1999). This paired design attempted to
Leaftosser, Furnariidae, 21 g.). The first speofes control the factors other than diet that could
each pair is present in the forest fragments ab weéhfluence the susceptibility to fragmentation
as in continuous forests, whereas the secor(fFelsenstein, 1985; Harvey and Pagel, 1991).
occurs only in pristine, unfragmented forestsThese four species of terrestrial insectivoroudsir
(Stouffer and Bierregaard, 1995; Stratford andorage mainly in the leaf litter.

30 km

Figure 1 - Study sites. Brazil and legal Brazilian Amazonrkjadetail of study sites on the right
(adapted from BDFFP databases).

Furthermore, various other aspects of their biologgutting the tip of a secondary remige, and induced
and ecology have been studied in the same are&s, regurgitate by oral administration of tartar
such as comparisons of body dimensionemetic (1.5 % solution of antimony and potassium
(Bierregaard, 1988), territory sizes (Stouffertartar, 0.8 ml/100 g). The birds were placed in a
1997; Stratford, 1997), interspecific interactionscardboard box for 30 min and then released. This
(Stouffer, 1997), and population persistence in thenethod allowed diet analysis with low mortality
studied fragments (Stouffer and Bierregaard, 199%ates (Robinson and Holmes, 1982; Poulin et al.
Stratford, 1997; Stratford and Stouffer, 1999). 1994abc, Mallet-Rodrigues et al. 1997), but see
Jonson et al. (2001). All the birds induced to
Diet sampling regurgitate survived to release, and two of them
The study was conducted between February andlere recaptured. Those recaptured individuals
October 2001, and April and May 2002. The birdsvere not induced to regurgitate.
were localized by playback with audio equipmentDiet data were collected only in primary
When an individual replied, we set one or twocontinuous forest Rorto Alegre, Dimona and
mist-nets and attracted the birds with continuedtsteio farms, including the reserveBlorestal,
playback. Each capture site was noted to distribut@avido,andKm 41). No individuals were sampled
sampling spatially and avoid recapture. The birdsn the fragments due to the absence of the two
were captured between 0700 and 1500 h, so thaktinction-prone species in these sites and low
the captured birds could forage before and afteabundance of the other two species in those areas;
the treatment. Each bird was identified, marked byhis avoided inadequate sample sizes and the threat
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of mortality of these few individuals in fragments,Niche breadth was calculated using the inverse of
where the presence of an undisturbed avifauna &mpson’s (1949) Index: S =%, where p is

essential to other studies conducted there. that proportion of the diet comprised by thb
prey category ¥ = sum). This index is
Diet analyses mathematically related to richness and to the

Bird stomach contents were preserved in 80%hannon Diversity Index, but differs only in the
alcohol and processed using a stereo-microscopeiportance given to most-represented categories,
Diagnostic prey fragments were identified andwveighting abundance most heavily (Hill, 1973;
sorted into categories as more precise taxonomMay, 1975). Species with a flexible diet should
level as possible, mainly in order level and lifehave larger niche breath and we expected that the
stage (larva or adult). The prey fragments wereesistant species fed on a more diverse prey
subsequently matched to determine the minimurfcommunity”.

number of individuals per prey category. ForThe variability in stomach contents among
example, three orthopteran mandibles representé&ulividuals within a species was calculated with a
three orthopterans if they all differed in size omopulation dietary heterogeneity index (PDH;
shape or if all came from the same side of th&herry, 1984; 1990). PDH compares the diet
arthropod body; they represented two individualsamples of each species@gdf, whereGy is the

if two of the three could be matched as a pai6G statistic for heterogeneity (Sokal and Rohlf,
(Cohn-Haft, 1995). References used to aid in th#981), and df is the degrees of freedom: (no.
identification of prey fragments included Borror etsamples — 1) x (total no. prey categories in all
al. (1981), CSIRO (1979), and Chapman andamples for the species — 1). This index measures
Rosenberg (1991). We reexamined earlier sampléise “prey category by stomach sample” interaction
after becoming familiar with the range of prey(Sokal and Rohlf, 1981). In this study, an arbitrar
fragments. All prey fragments known to represensmall constant (0.0001) was added to every cell,
prey items were successfully identified, and therbecausesy, could not be calculated on tables with
was no “unidentified” prey category. zero cells (prey categories not represented in a
The prey size was estimated for 96% of all diegiven sample) (Cohn-Haft, 1995). We expected
components. These estimates were calculatdbdat extinction-resistant species have more
using linear regression from more than 15Meterogeneous diets.

arthropods collected in the prey availability

samples. Regressions were made using diagnosBecey availability sampling

prey fragments (such as spider fangs offhe leaf litter arthropod communities were
orthopteran mandibles) and total prey size (witlsampled simultaneously with diet sampling from
same taxonomic level of diet samples). WeFebruary to September 2001. We collected the
estimated the prey size only when this regressiosamples in four 1lha fragments, three 10ha
had a highly significant slope, different from zerofragments, and at three sites within the continuous
(p<0.001), and Pearson correlation coefficienforests, in the same areas where the birds were

superior to 0.90 (Rosenberg, 1993). captured. The sampling sites were divided in 25
equal-sized squares, and we randomly selected
Diet indices five of these sites. We collected an area of 30x30

Indices were calculated for each species, assumiogn of leaf liter in the center of each selected.sit
that the diet composition was a trait that could b&he leaf litter was promptly placed in a plastigba
characterized for an entire species (or populationjor sorting at the field camp. Sampled litter was
that regurgitated samples from differentexamined in a plastic tray, and leaves were sifted
individuals at different times represented a randorfmm mesh). Invertebrates (except the mites and
sample of the dietary variation found within thecollembolans) > 0.5mm in length were collected
population, and that diet variation amongwith tweezers and preserved in 80% alcohol. They
individuals was equivalent to that within were identified later in the lab, being organized i
individuals over the study period. Limiting three size classes (0.5-2mm, 2-6mm, and >6mm)
sampling to a single region controlled possibleand sorted into broad taxonomic groups, order and
geographic variation in the diet of the samdife stage (larvae or adult).

species.
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The means of proportions of total arthropods, anRESULTS

proportion of each taxon among the continuous

forests, 1-ha, and 10-ha fragments, were compardthe present analyses are based on examination and
with Kruskal-Wallis test complemented by Dunn’sidentification of over 1200 prey items from 39
test. The abundance and richness values e&gurgitated samples: 16 fromMyrmeciza
arthropods were also compared between the wgdrruginea six from Sclerurus rufigularis eight

and dry seasons with Mann-Whitney testfrom Formicarius colmaand nine fronF. analis
Abundance and proportions of invertebrates in th&wenty-one prey categories were identified,
three size classes were compared between theluding 12 insect orders, beetle and dipteran
fragments and continuous forests with Manniarvae, three arachnid orders, egg cases (of spider

Whitney U tests. and insects), gastropod mollusks (snails), worms,
and small vertebrates (lizards or frogs). Indigdu
Compar ative analyses samples contained from four to 192 prey items.

We tested the hypothesis that dietary indices ®f th

vulnerable species in each pair differed from thospiet composition

of the corresponding fragmentation-resistanMyrmeciza ferrugineded mainly on orthopterans,
species, and predicted that the direction of thegg cases, spiders, harvestmen (Opiliones), and
difference was the same in both pairs. To compatseetles (>80% of diet). The main preys of
these indices within the pairs, we estimated bgclerurus rufigularisvere spiders, egg cases, ants,
bootstrapping the means and degrees of freedopeetle larvae, and adult beetles. The diets of
of the index for each species (Efron, 1982Formicarius colmaandF. analiswere comprised
Lanyon, 1987). The bootstrapping methodmainly of ants, orthopterans, dipteran larvae, and
estimated these values for each species, radult beetles (Fig. 2).

sampling 100 (in this case) pseudoreplicates afontrary to our expectations, pair members were
each index from the original sample, assuming thahore similar to one another in their overall diets
these samples were random and represented tan were extinction-prone or resistant species
diet of the whole population (Cohn-Haft, 1995).(Fig. 2). The twoFormicarius species did not
Thus, the three dietary indices were calculated 10fiffer in the proportions of prey types common to
times obtaining means and standard deviations am@th (p>0.05).M. ferrugineaand S. rufigularis
permitting comparisons with Studetitests. We differed in the proportions of harvestmen
used Mann-Whitney U test when the assumption@piliones), orthopterans and beetle larvae (Mann-
to run parametric tests were not met. Whitney, p<0.05). They fed on similar
To test the prediction that vulnerable species egtroportions of egg cases, beetles, spiders and ants
prey of different sizes from those eaten by(p>0.10).

resistant species, the values of prey sizes weRrey saturation curves indicated that orlj
compared within the pairs using Mann-Whitney Uferruginea approached an asymptote. This

tests. suggested that population dietary richness of the
other species would likely continue to increase
Sample adequacy assessment with additional sampling (Fig. 2).

The sample adequacy for each species wahe numbers of prey types consumed by the four
assessed by generating prey type saturation curvgsecies were similarM. ferruginea = 15, S.

(by taxonomic order and life stage), in addition taufigularis = 13, F. colma= 15, F. analis= 16).
the bootstrap replicates, which provided theResults of bootstrap replication indicated that the
confidence estimates for each pairwisdalifferences in population dietary richness within
comparison. If a species’ diet was adequatelyhe four species were also not statistically défer
characterized in richness, addition of sampleg@-tests, p>0.05) (Table 1). The diet diversity was
should add no new prey types to the known diehigher in the smaller pair, witls. rufigularis
approaching an asymptote with increasing sampleresenting the most diverse diet (6.24) dnd
size. To avoid the problem of order of inclusion,analis the least (2.77). The comparisons of
the saturation curves for each species were dravigvotstrapping results showed that population
using the means and standard deviations obtainegetary diversity was similar within species pairs
by a random subsampling procedure (Cohn-Hafft-tests, p>0.05), but widely different between the
1995).
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two pairs (p<0.01), and the smaller pail.( exception, there were no statistically significant
ferrugineaandS. rufigularig having more diverse differences in diet indices between pair members,
diets (Table 1). The diet variability (PDH) amongbased on bootstrap-generated means. Members of
individuals showed different trends in the twoeach pair differed significantly in PDH, but again
pairs. The resistant species colmahad a more the direction of these differences was not
variable diet thark. analis however, in the other consistent in both pairs.

comparison, the resistant speciels ferruginea In general, prey consumption did not vary by
had the lower PDH. Bootstrapping resultsseason. The abundance of prey consumed,
indicated that both these differences werg@roportions of prey items, and niche breath
statistically significanttftest, p<0.01 and p<0.05, showed no seasonal differences (p>0.05). The size
respectively; Table 1). of prey consumed differed seasonally in two of the
In pairwise comparisons the differences betweefour species;S. rufigularis (p = 0.009) andF.

pair members did not consistently follow thecolma(p = 0.05) ate larger prey items in the dry
predicted directions; the two pairs differed inseason.

direction for every index. Furthermore, with one

100%
B Araneae
90% -
rrzzz7774 B4 Coleoptera
80% - 3 Coleoptera (L)
5 70% - = D.ermaptera
S Diptera (L)
o
£60% - [0Egg cases
e .
'é 50% - O Formicidae
= B Hemiptera
S 40% -
§. ’ Isoptera
& 30% - B Neuroptera
20% Opilones
Orthoptera
10% O Other
0%
M. ferruginea (16) S.rufigularis(6) F. colma (8) F. analis(9)

Figure 2 - Proportion of prey items consumed by the four &ri@ insectivorous species, number
of samples in parentheses. Egg cases include spitkiinsect cases. (L) = Larvae.
“Other” category includes the sum of all prey typlest individually comprised <2% of
each species’ dief. analis = Blattodea, Diplopoda, Coleoptera larvae, Homapte
Annelida, Mollusca, Neuroptera, Opiliones, Uropignd Vertebratesf. colma =
Blattodea, Hemiptera, Homoptera, Isoptera, Coleapervae, Neuroptera, Egg Cases,
Opiliones and Vertebrate®). ferruginea= Blattodea, Diptera larvae, Homoptera and
Opiliones;S. rufigularis= Dermaptera, Diptera larvae, Coleoptera larvaenéjutera,
Lepidoptera, Annelida and Vertebrates.
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Pre’y sizes Whimey, L‘k/l.ferruginea X S.rufigularis= 60.5 p<0-001;
The fragmentation-vulnerable species fed on largeye coma x Fanais= 55971 p<0.03). Even when the
prey items than the resistant species (Manrprey types were compared separatElyrmicarius
Whitney test: G terruginea x sufiguais= 9991.5, p = colma fed on smaller orthopterans, ants, and
0.0001; W coma x Fanais 60833, p = 0.016 ), even dipteran larvae tharF. analis (p<0.001). The
though bill sizes were similar. The average of altlifferences were also significant in the other pair
prey items for each estimated size wasvhere M. ferrugineaate smaller egg cases and
significantly higher inS. rufigularisandF. analis  spiders thars. rufigularis(Tablel).

than in their respective pair members (Mann-

Table 1 - Dietary indices for each species. Fragmentatisistant species shown at right. Mean and standard
deviation of indices were obtained by bootstrappiRgirwise comparisons were made witests (indices) and
Mann-Whitney U test (prey size and prey items); NBot statistically significant; * = p<0.05; ** =q0.01; *** =
p<0.001; direction of comparison is if the dieteémdvalue for vulnerable species is greater or tetsn that for
resistant species.

Vulnerable Resistant Comparison (direction)
F. analis F. colma
Value Mean = SD Value Mean = SD
Richness 16 13.60+ 1.3 15 12.91+1.61 NS (>)
Niche breadth 2.77 2.74+0.34 3.28 3.26+£ 0.39 NS (<)
PDH 1.26 1.10+ 0.17 4.44 3.51+1.60 ** (<)
Prey items 502 62.7£56.3 304 33.7£12.8 NS (>)
Prey Size (median) 7.9 mm (median) 7.7 mm *(>)
S. rufigularis M. ferruginea
Value Mean + SD Value Mean + SD
Richness 13 11.33+1.42 15 13.58+ 0.94 NS (<)
Niche breadth 6.24 5.75% 1.49 6.17 6.04+ 0.39 NS (>)
PDH 1.92 1.35+ 0.40 1.01 0.92+0.1 * o (>)
Prey items 123 20.5+12.01 255 15.9+ 6.7 NS (<)
Prey Size (median) 8.2 mm (median) 6.3 mm R (>)
16 16
14 14
RER w12
10 g ;]
S s
Z 8 ic 8
Z6 5 61
4 ] 4 ) )
5 -4 Formicarius colma 7] - Myrmeciza fe_rrugln_ea
-+ Formicarius analis & Sclerurus rufigularis
1 2 o 1 5 g 7 g g 12 3 4 5 B T 8 8 10 11 12 13 14 15 16
Number of Samples Number of Samples

Figure 3 - Prey saturation curves. For each number of samplgabols represent mean and
standard deviation of 100 random collections oft th@aany samples (without
repetition) from the total pool of collected sangpler that species. This approach
eliminates effects of sample order on curve sh&mhii-Haft, 1995). Gray triangles
represent fragmentation-resistant species and bledks vulnerable species.
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Prey availability However, no better comparison could be made
The most abundant invertebrates in the leaf litteirom among the avifauna present at study site. In
were ants (>60%), followed by termites, spidersany case, this difficulty draws attention to the
whipscorpions, beetles and isopods; between Oifportance of unique species traits in determining
and 2 mm. The proportions of available prey (althe responses to habitat degradation.
prey items) did not differ between the continuougn pairwise comparisons, the heavier species
forests, 1 ha and 10 ha fragments (Kruskal-Wallisshowed lower variability in prey, and although
p>0.05). In the comparisons of proportions of eachon-significant, they consumed more prey items,
separate prey category, only the proportion ofad smaller niche breath, and higher diet richness.
beetles was significantly higher in 1 ha and 10 h&hese characteristics could therefore be related to
fragments than in continuous forest (Kruskalsize or weight, as much as to the extinction
Walllis, p=0.04). The abundance and proportionproneness of these species. The correlations with
of any of the three size classes of invertebraitts dbody mass and number of prey items, and the
not differ between fragments and continuous forestlose relationships between PDH and niche breath
(p>0.05). Total invertebrate abundance andeinforced this hypothesis (Sherry, 1984).
richness were significantly higher in the rainyrtha The leaf litter arthropod abundance observed in
dry season t{test, respectively p= 0.003, p = this study showed similar taxonondominance to
0.02). When proportions of each prey taxon werghat found in other studies conducted at the same
compared, differences were detected only imites (Malcolm, 1997; Didham, 1996). Pitfall trap
beetles and beetle larvaedst, p<0.05). method used by Malcolm (1997) showed that
fragments and continuous forest have similar total
terrestrial  arthropod biomass. Effects of
DISCUSSION fragmentation on total density of litter insectsaal
were not significant in Didham’s (1996) study; but
Diet differences between the pair members werehen isolated groups were compared, such as
not consistently related to vulnerability tobeetles (Klein, 1989; Didham, 1996), termites
fragmentation. Although the two most vulnerableg(Souza, 1989; Souza and Brown, 1994), and ants
species fed on larger prey than less vulnerablg-ovejoy et al., 1986; Vasconcelos, 1988; Harper,
species, prey availability (including by size class1989; Didham, 1996), all declined in abundance
did not differ among fragmented versuswith fragmentation. However, the density of these
continuous forest sites. This result suggests thatiinerable groups could not be influencing the
the vulnerability to fragmentation is not directlyterrestrial insectivorous birds, because the
influenced by diet in these species. Howeverproportions of these consumed preys did not differ
extinction proneness could be indirectly linked tdoetween the bird species. If the classification of
prey size or to prey quality. For example, theprey to taxonomic order was inadequate to detect
individuals of a species which requires larger preymportant differences among the diets, then it
might not survive in small fragments, because thewould be conceivable that real diet differences not
must have larger territories to find these preys. detected in this study played a role. However, the
The only diet index that showed statisticallylevel of identification used here, and even coarser
significant differences between the fragmentationelassifications, were sufficient for detecting
resistant and vulnerable species, population gietaecologically important differences in other studies
heterogeneity (PDH), differed in the opposite(e.g., Sherry, 1984; Cohn-Haft, 1995). More
direction from that predicted in one of the pairslikely, other factors not directly related to deetd
That pair,M. ferrugineaand S. rufigularis may not examined in this study could be determining
not offer adequate controls of confoundingthe extinction proneness of these species.
variables. Although the two species are similar ifother hypotheses include different physiological
size and shape, they are from different avianlemands, specific microhabitats, and territory.size
families and may have important differences inlerritory size oM. ferruginearanges from 5 to 10
foraging behavior. It is possible that theseha, whereas that db. rufigularis exceeds 20 ha
differences influenced diet indices in the waygqP.C. Stouffer, unpubl. data). Similarll, colma
unrelated to vulnerability to fragmentation. Inttac andF. analishave territories of roughly 8 and 16
prey composition differed more strongly in thisha, respectively (Stouffer, 1997). This alone could
pair than between the twd-ormicarius spp. be sufficient to explain the absence of the two
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vulnerable species from 1 ha and 10 ha fragmentEste estudo comparou sobreposicado trofica,
The determinants of territory size are unknowramplitude de nicho, tamanho de presas e
and may be related to diet. Specifically, the use ovariabilidade de dieta de dois pares de espécies de
larger prey (as found in the vulnerable specieQves insetivoras terrestres, onde cada par foi
may require larger territory sizes to encountecomposto por uma espécie que persiste nos
adequate numbers of these preys. fragmentos e outra que nddyrmeciza ferruginea
The territory size can be an important feature Sclerurus rufigularis Formicarius colmae
related to fragmentation effects; however a uniquEormicarius  analis  respectivamente. A
mix of factors probably influences the survival ofdisponibilidade de presas foi também amostrada e
each species. Some of these factors are inabflity oomparada entre os fragmentos florestais e a
the birds to use the deforested landscapes (thtleresta continua. Os indices de amplitude de
preventing  dispersal and recolonization;nicho ndo foram significativamente diferentes
Sekercioglu, 2002), flexibility in adaptation to entre membros dos pares, e a variabilidade de dieta
different  microhabitats, and physiological diferiu no sentido oposto aquele previsto. Embora
sensitivity to the changes in microclimateas espécies mais vulneraveis tenham consumido
associated with fragmentation (e.g. Canadayresas maiores que as espécies mais resistentes, a
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