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Abstract - Knowledge of bird diets is important to understand population fluctuations and the persistence of bird com-
munities in changing landscapes. However, there is a general lack of quantitative information about the composition
of bird diets at the community level in the Neotropics. Although consumption of fruits and seeds by birds has been
well documented for forest ecosystems in southern South America, consumption of arthropods has received less
attention, despite their relevance in bird diets. Here we describe and evaluate the presence and diversity of arthro-
pods consumed by members of different dietary guilds of the avian community from temperate forests and rural land-
scapes in northern Chiloé Island, Chile (42°S). We estimated the proportion of arthropods consumed by all bird species
captured using mist nests in a mixed rural landscape, and identified arthropods at the order level, based on remains
contained in bird droppings. In addition, we estimated trophic diversity for those bird species with the highest number
of samples. Arthropod remains were prevalent in dropping contents for nearly all sampled species (17 out of 18 cap-
tured species), indicating that arthropod consumption is broadly distributed in the avian assemblage. The insectivo-
rous Chilean swallow (Tachycineta leucopyga) had the highest average number of arthropods per sample but the
lowest arthropod diversity. On the contrary, the highest arthropod diversity in droppings corresponded to the insec-
tivorous House Wren (Troglodytes aedon). The omnivorous species, Austral Blackbird (Curaeus curaeus) and White-
crested Elaenia (Elaenia albiceps) consumed mainly Coleoptera. Finally, arthropod orders found in droppings varied
among bird species from the same and between dietary guilds.

Resumen - Artrépodos en la dieta del ensamble de aves que habitan el paisaje rural del norte de la Isla de Chiloé,
Chile

La informacidn sobre los distintos componentes de la dieta de aves resulta relevante para entender las variaciones
poblacionales y la subsistencia de comunidades ante la modificacién del paisaje. Sin embargo, a la fecha, falta infor-
macién cuantitativa sobre la composicion de la dieta a nivel comunitario en el Neotrépico. A pesar de que el consumo
de frutas y semillas por aves ha sido bien documentado para los ecosistemas templados del sur, el consumo de
artrépodos ha recibido menos atencidn a pesar de su relevancia en la dieta de las aves. En este trabajo describimos y
evaluamos la diversidad de artrépodos en la dieta de miembros de distintos gremios tréficos de la comunidad de
aves de los bosques templados del sur de Sudamérica en el norte de la Isla de Chiloé, Chile (42°S). Para cada especie
de ave capturada, estimamos la composicién y la diversidad tréfica de artropodos en la dieta en base al analisis de
heces. Registramos el consumo de artréopodos en 17 de las 18 especies capturadas, sugiriendo que el consumo de
artrépodos esta ampliamente distribuido en la comunidad de aves analizada. La Golondrina chilena (Tachycineta leu-
copyga), especie insectivora, tuvo el mayor nimero de artropodos promedio por muestray, a la vez, la menor diversi-
dad de érdenes de artrépodos en su dieta. Por el contrario, el Chercan (Troglodytes aedon), especie insectivora,
registré la mayor diversidad de artrépodos consumidos. Entre las especies omnivoras, tanto el Tordo (Curaeus
curaeus) como el Fio-fio (Elaenia albiceps), consumieron principalmente coledpteros. Finalmente, los 6rdenes de
artropodos registrados variaron entre aves pertenecientes al mismo gremio asi como también entre distintos gremios
troficos.
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INTRODUCTION

Information on what birds eat in a given environ-
ment at a given time is important to understand
the interactions that give rise to community composi-
tion and structure (MacArthur 1954), and to explain
population fluctuations. Land cover changes, habitat
loss, and fragmentation are important drivers of
changes in populations and resource supplies (Will-
son et al. 1994, Milesi et al. 2002, Sekercioglu et al.
2002, Saunders et al. 1991). Hence, knowledge of
bird diets is relevant to infer the response of local
bird assemblages to changing landscapes. In this con-
text, feeding habits can be best understood by exam-
ining bird positions within feeding guilds (e.g., Jaksic
& Feinsinger 1991, Lopez de Casenave 2001).

A feeding guild has been defined as a group of
species that exploit the same class of environmental
resources in a similar way (Root 1967, Simberloff &
Dayan 1991). The study of bird diets in the field, along
with the identification of dietary guilds, can have eco-
logical and conservation relevance. For example, un-
derstory insectivorous birds can be highly sensitive to
habitat degradation and fragmentation, as habitat
disruption strongly affects their food supplies (Seker-
cioglu et al. 2002, 2004; Powell et al. 2015). Addition-
ally, when insectivorous birds are experimentally ex-
cluded from a given habitat, insect damage to plants
increases (e.g., Koh 2008, Michel et al. 2014), with cas-
cading effects on other ecological processes (Karp &
Daily 2014). For example, in Nothofagus pumilio (No-
thofagaceae) forests, bird exclusion increases foliar
damage and decreases leaf size, which illustrates the
indirect effects of birds on plants (Mazia et al. 2009).

Arthropods are an important component of the
diversity of forest ecosystems (Mattson 1977), and
despite their relevance in the diet of forest birds (Jak-
sic & Feinsinger 1991), there is a lack of quantitative
information regarding the prevalence of arthropods
in the diet of birds from southern temperate forests,
particularly in rural areas subject to rapid land cover
change. Anecdotal or quantitative information on the
diet of single species (e.g., Correa et al. 1991, Estades
2001, Tomasevic 2004, Ojeda & Chazarreta 2006), as
well as data about fruit consumption by temperate
forest birds (Armesto et al. 1987, Amico & Aizen 2005,
Orellana et al. 2014) are now available, however we
still lack quantitative information on the prevalence
of other food items, such as terrestrial arthropods
(see Grigera 1976, 1982). In the present article, we
describe and quantify the consumption of arthropods
for 18 species of the 24 birds belonging to the terres-
trial bird assemblage associated with a rural land-
scape (Diaz et al. 2005), characterized by a mixture of
remnant forests fragments, shrubs and pastures, in
northern Chiloé Island, Chile.

METHODS

Study area and data collection. Fieldwork was con-
ducted in Senda Darwin Biological Station, located in
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northern Chiloé Island, Lake district, Chile, 10 km N of
the city of Ancud (41°53’S, 73°39’W) (Carmona et al.
2010). We sampled birds from October 2010 to
March 2012, as part of the long-term bird-monitoring
program of the Chilean Long-Term Socio Ecological
Research Network (LTSER-Network; see Carmona et
al. 2010, Gaxiola et al. 2014). The landscape mosaic in
this area includes riparian, secondary, and old-
growth evergreen forest remnants (80-400 years
old), surrounded by a matrix of secondary shrubland
and anthropogenic pastures (Aravena et al. 2002).

Ten mist nets (6-12 m x 2.6 m; 30 and 60 mm
mesh, respectively) were set up in three sites, sepa-
rated from each other by about 600 m. Minimum dis-
tances among mist nets within each of the three sites
varied between 6 to 42 m (mean * SD = 19.89 *
10.51). Mist nets were deployed along the edges
between forest and shrubland, or in shrublands with
presence of scattered trees, and remained open
between sunrise and midday (see Ralph et al. 1996).
The long-term bird-monitoring program involves cap-
turing and banding birds for individual identification,
following the procedures established by the Servicio
Agricola y Ganadero, Chile (i.e., National Agriculture
and Livestock Service). Bird droppings were obtained
from the bags where birds were kept until they were
ringed, usually less than five minutes, as we tried to
minimize handling time. This methodology allowed us
to describe the food contents of bird guts with a par-
ticular focus on arthropods, for comparison with pre-
vious research in southern Chile (e.g., Brown et al.
2007). The procedures did not seem to harm the birds
(Carlisle & Holberton 2006).

Single droppings from each individual bird were
stored in paper bags at room temperature and then
taken to the lab for analysis. To separate body
remains of arthropods, droppings were dissolved in
70% ethanol (Ralph et al. 1985). Body parts were
examined under a binocular microscope (Nikon
model SMZ800N) to assign arthropods to taxonomic
categories and to estimate the number of arthropods
in each dropping. To aid in the taxonomic identifica-
tion of arthropods, remains were photographed with
a Nikon D300 camera connected to the microscope.
Whenever possible, depending on the remaining
parts, arthropods present in droppings were identi-
fied to order, using available taxonomic keys (Borror
et al. 1989, Pefia 2006). In the case of the vegetal
components of droppings, such as seeds and plant
tissues, these were identified only as “plant material.”
Some of this vegetable material was highly degraded,
making identification uncertain, and hence plant
material was classified into subcategories.

Data analyses. For each bird dropping, we recorded i)
the taxonomic order of every arthropod prey, ii) the
number of arthropod orders present in each drop-
ping, and iii) the total number of arthropods identifi-
able in each dropping. To estimate the number of
individual arthropods consumed, we followed the
method proposed by Rosenberg & Cooper (1990),



which consists of counting arthropod remains in each
dropping, and estimating from this count the mini-
mum number of arthropods ingested. Additionally,
we compared the proportion of arthropod orders
found in droppings collected for every bird species.

To compare the diversity of arthropods consumed
among bird species, we selected species having at
least more than three droppings with arthropod
remains and with more than 50% of the remains
identifiable at the order level (Table 1). This proce-
dure produced a subsample of seven bird species for
comparisons of arthropod diversity. For each species
in this subsample, we estimated the diversity of
arthropod orders present in each dropping using the
Brillouin (1965) formula (Hg), which is a modified
Shannon’s index (Hurtubia 1973, Grigera 1982). This
index considers the total number of droppings as a
finite sample:

Hg = (1/N) (In N! - 2 In Ni!),

where N is the number of different arthropod
orders in the dropping and Ni is the number of
arthropods identified in each dropping.

After calculating Hp value for each dropping, we
estimated an average diversity of arthropod prey
items (mean Hg) for each of the seven bird species,
considering the entire sample of droppings with iden-
tifiable arthropods for that species. In addition, we
calculated the accumulated trophic diversity (HgK,),
using the following procedure: For each of the seven
bird species, we randomly selected an “initial drop-
ping” (i.e., arbitrarily termed dropping number 1) and
calculated its Hg. We then added a second dropping,
and calculated Hg again, now pooling droppings 1 and
2. We continued to do this until we completed the
total sample of droppings for the selected bird spe-
cies, thus obtaining its accumulated trophic diversity
(Hurtubia 1973). This information provided us with a
more precise estimate of trophic diversity for each
species when compared with the mean Hg, since con-
sidering the average does not represent the entire
trophic diversity of the sampled individuals, and each
dropping potentially contains a nonrandom sample of
preys (Pielou 1975).

Finally, for each species we plotted its accumu-
lated trophic diversity (HgK,) vs. the total number of
droppings with identifiable arthropod orders (K), thus
performing a rarefaction analysis (see Supplementary
material; Hurtubia 1973).

RESULTS

Data description. Overall, we analyzed 204 droppings
from 176 different individual birds, including 18 spe-
cies from the rural landscape mosaic of forests and
shrublands, belonging to 12 families (Table 1). Based
on the existing literature for the study region (Jaksic
& Feinsinger 1991; Rozzi et al. 1996a, 1996b; Amico &
Aizen 2005), species were classified as belonging to
the insectivorous (n = 8, 44.4%), omnivorous (n = 7,
38.9%), and granivorous (n = 3, 16.7%) guilds (Table
1). Considering all droppings in our sample, 73% were
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obtained during the Austral breeding season (Octo-
ber to February), and the remaining during the Aus-
tral fall and winter (March to August) when birds
were less active. Two bird species, White-crested
Elaenia (Elaenia albiceps) and Thorn-tailed Rayadito
(Aphrastura spinicauda) were the most common
birds captured in mist nets (n = 51 and 49, respec-
tively). These two bird species accounted for 25% and
24% of all droppings collected, respectively, and for
20.6% and 23.7% of the droppings containing identifi-
able arthropod remains (Table 1). The Chilean Swal-
low (Tachycineta leucopyga) presented the highest
average number of individual arthropods per drop-
ping (13.6), followed by the Austral Blackbird
(Curaeus curaeus) with four arthropods per sample
(Table 1).

Only samples obtained from two bird species
belonging to the granivorous guild contained arthro-
pod remains; these were Black-chinned Siskin (Spinus
barbatus) and Patagonian Sierra-finch (Phrygilus
patagonicus). However, the poor quality of inverte-
brate remains in their droppings made it impossible
to identify arthropod orders (Table 1).

Arthropod diversity in the birds’ diet. Overall, seven
orders of Arthropoda were identified from droppings
collected for the sampled bird assemblage in rural
landscapes. These include the orders Coleoptera,
Orthoptera, Hymenoptera, Hemiptera, Lepidoptera,
Araneae, and Plecoptera (Table 2). Seven bird spe-
cies had more than three dropping with arthropod
remains that were identifiable at the order level
(Table 3). These seven bird species included two
omnivores and five insectivores (Table 3). Droppings
of E. albiceps and C. curaeus, the two omnivores, con-
tained 76% and 100% arthropods, respectively (Table
1). Droppings of insectivorous birds, T. leucopyga,
House Wren (Troglodytes aedon), Des Murs's Wire-
tail (Sylviorthorhynchus desmursii), A. spinicauda,
and Tufted Tit-Tyrant (Anairetes parulus) contained
98-100% arthropods (Table 1). Flattening of the
rarefaction curves (see Supplementary material) indi-
cated that for six out of seven bird species, the diver-
sity of arthropod preys was well represented in the
sample. The rarefaction curve did not reach an
asymptote for A. parulus and hence the diversity of
arthropod orders will not be discussed further for this
species.

The orders of arthropods found in droppings
varied among bird species that were classified in the
same guild, and also between guilds. For example,
within the insectivorous guild, A. spinicauda preyed
primarily on Aranae and Hymenoptera, while other
insectivorous birds, such as T. leucopyga and T. aedon,
primarily consumed Hemiptera, and A. parulus
preyed on Coleoptera. Among the omnivorous spe-
cies, C. curaeus and E. albiceps mainly consumed
Coleoptera (Table 2).

The highest (1.36) and the lowest (0.89) accumu-
lated diversity of arthropods (H;K,) occurred in drop-
pings from T. aedon and T. leucopyga, respectively,
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Table 1. Composition of arthropod prey from droppings collected from 18 bird species captured with mist nets in the rural
landscape of Senda Darwin Biological Station, Chiloé Island, Lake district, Chile, between October 2010 and March 2012. Die-
tary guild assignments are based on Jaksic & Feisinger (1991), Rozzi et al. (1996a, 1996b), and Amico & Aizen (2005). N is the
total number of droppings per species and K is the number of droppings with identifiable arthropods remains (Order level).
IN = Insectivorous, OM = Omnivorous, GR = Granivorous. *uncertainty in the identification of plant material.

Mean number of

Droppings with Droppings with plant

Bird species Family Diet guild arthropods (% [N]) material (% [N]) a;trl'nor:si?‘:s(z;er
Veniliornis lignarius Picidae IN 100.0 (1) 0.0(1) 6.0 (1)
Sephanoides sephaniodes Trochilidae om 100.0 (1) 0.0(1) 2.0(1)
Aphrastura spinicauda Furnariidae IN 98.0 (49) 4.1 (49) 1.4 (31)
Sylviorthorhynchus desmursii Furnariidae IN 100.0 (13) 30.8 (13) 3.2(11)
Leptasthenura aegithaloides Furnariidae IN 100.0 (3) 33.3(3)* 2.0(3)
Tachycineta leucopyga Hirundinidae IN 100.0 (16) 12.5 (16)* 13.6 (16)
Troglodytes aedon Troglodytidae IN 100.0 (10) 20.0 (10) 3.9 (10)
Elaenia albiceps Tyrannidae om 76.5 (51) 60.8 (51) 1.3(27)
Xolmis pyrope Tyrannidae om 50.0 (6) 50.0 (6) 1.2(2)
Anairetes parulus Tyrannidae IN 100.0 (20) 5.0(20) 1.8 (16)
Scelorchilus rubecula Rhynocryptidae oM 100.0 (1) 100.0 (1) 1.0(1)
Pteroptochos tarnii Rhynocryptidae oM 100.0 (1) 0.0(1) 8.0(1)
Scytalopus magellanicus Rhynocryptidae IN 100.0 (2) 0.0(2) 1.5(2)
Spinus barbatus Fringillidae GR 33.3(3) 100.0 (3) 0.0 (0)
Sicalis luteola Thraupidae GR 0.0 (1) 100.0 (1) 0.0 (0)
Turdus falcklandii Turdidae oM 35.3(17) 94.1 (17) 0.4 (4)
Phrygilus patagonicus Thraupidae GR 50.0 (2) 100.9 (2) 0.0 (0)
Curaeus curaeus Icteridae om 100.0 (7) 28.6 (7) 4.1(5)

both members of the insectivorous guild (Table 3).

These values were similar to the highest and lowest
diversity values recorded for the two members of the
omnivorous guild, 1.20 for E. albiceps and 0.95 for C.
curaeus. The two species with the lowest accumu-
lated arthropod diversity (HgK;) in their diets, T. leu-
copyga and C. curaeus, have traditionally been
classified in separate guilds (see Table 1); insectivores
and omnivores, respectively (Jaksic & Feinsinger
1991, Rozzi et al. 1996b). For these two species, more
than 60% of the droppings contained remains of a
single arthropod order, Hemiptera in the case of T.
leucopyga and Coleoptera in the case of C. curaeus
(Table 2).

DISCUSSION

We provide evidence here that 17 bird species cap-
tured in mist nets consumed a large number and
wide variety of arthropods, including at least seven
arthropod orders. The bird assemblages captured
correspond to 75% of the bird diversity recorded by
Diaz et al. (2005) in the rural environment of Chiloé.
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The sample of arthropods found in droppings
accounted for 63.6% of the main arthropod orders
described in a survey for southern South American
temperate forests (Diaz et al. 2012). Moreover,
arthropods were recorded in droppings from the two
granivorous bird species captured in mist nets, which
agrees with observations made by Escobar & Vukaso-
vic (2001) for S. barbatus.

Previous studies of birds in South American tem-
perate forests had revealed that the majority of spe-
cies are dietary generalists (McGehee 2007).
Examples include the Fire-eyed Diucon (Xolmis
pyrope) and E. albiceps, both members of the Tyran-
nidae, which are usually assigned to the insectivorous
guild but can also be major frugivores in South Amer-
ican temperate forests (Armesto et al. 1987, Amico &
Aizen 2005, Bravo et al. 2015), in addition to frequent
nectar feeders in the case of E. albiceps (Smith-Rami-
rez & Armesto 1998).

The order Coleoptera is the most abundant group
of arthropods in terms of biomass and diversity in
remnant forests from the study area (Arias et al.
2008, Diaz et al. 2012). Our results showed that E.
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Table 3. Arthropod diversity in droppings of the seven bird species with more than three droppings containing arthropods,
and >50% of arthropod remains identifiable at the order level (see methods), captured using mist nets in the rural landscape
of Senda Darwin Biological Field Station, Chiloé Island, Lake district, Chile. Dietary guild assignments are based on Jaksic &
Feisinger (1991), Rozzi et al. (1996a, 1996b), and Amico & Aizen (2005).

Diet guild Species Number of droppings Diversity index (Hs)
Mean Hg HgK; (accumulated)
Insectivorous  Tachycineta leucopyga 16 0.39 0.89
Aphrastura spinicauda 31 0.14 1.24
Sylviorthorhynchus desmursii 11 0.22 115
Troglodytes aedon 10 0.39 1.36
Anairetes parulus 16 0.21 1.31
Omnivorous Elaenia albiceps 27 0.08 1.20
Curaeus curaeus 5 0.45 0.95

albiceps and C. curaeus consumed a higher propor-
tion of Coleoptera than any other arthropod order,
and both species are classified as omnivores accord-
ing to guild assignments (Jaksic & Feinsinger 1991,
Rozzi et al. 1996b). In fact, E. albiceps showed the
same feeding habit in forests from Nahuel Huapi
National Park, Argentina (Grigera 1982). Particularly,
in the case of C. curaeus, more than 60% of drop-
pings contained coleopteran remains. Additionally,
A. parulus consumed a higher proportion (40%) of
Coleoptera than any other bird species included in
the same insectivorous guild (range, 3—23%). In con-
trast, droppings from the aerial insectivore T. leuco-
pyga contained 64% remains of Hemiptera. Our anal-
ysis indicates that birds consume a broad diversity
of arthropods and that arthropods constitute a high
percentage of the diet of omnivores, highlighting
their relevance in the study area.

The diversity of arthropods (H;K,) present in drop-
pings of seven bird species analyzed in greater detail
showed slight differences. The species showing the
lowest value of trophic diversity was the insectivore T.
leucopyga, which could be explained by a greater for-
aging specialization, as it has morphological adapta-
tions that improve capture and consumption of
insects in flight. Such adaptations include high
maneuverability and broad bills with modified bristle
feathers (Turner 2004). Specialization on a single
group of arthropods had previously been reported for
another species of Tachycineta, the Violet-green
Swallow (T. thalassina) in Oregon, U.S.A. (Garlick et al.
2014). Alternatively, specialization on a single group
of arthropod preys can also be a consequence of the
greater relative abundance of this prey item in the
environment. In the latter case, the bird species
would have an opportunistic feeding behavior (Men-
gelkoch et al. 2004).

The insectivore T. aedon presented the highest
arthropod diversity in its droppings. This result is con-
sistent with findings by Guinan & Sealy (1987) in rural
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sites of Manitoba, Canada, where wrens consumed
most of the available invertebrate taxa. In our study
area, T. aedon occurs exclusively in shrublands and
forest edges (Rozzi et al. 1996a, Diaz et al. 2005),
which are highly heterogeneous habitats where a
great diversity of arthropods can be found.

Avian dietary composition often exhibits regional
and temporal variability in a single bird species (Ain-
ley et al. 1996). An example of this in southern tem-
perate rainforests is the case of nectar consumption
from flowers of Embothrium coccineum (Proteaceae)
by E. albiceps, which varies geographically between
the western and eastern side of the Andes, in Chile
and Argentina, as well as across seasons (Smith-
Ramirez & Armesto 1998, Chalcoff et al. 2012). The
frequency of arthropods in the diet of this species
also varies. Using the same data collection methods,
Brown et al. (2007) found that Diptera was the most
common prey order in sub-Antarctic forests of the
Cape Horn Biosphere Reserve at 55°S; however, this
prey was absent from individuals of the same species
sampled in the rural environments of Chiloé Island
(present work). Such regional differences in prey con-
sumption might depend on behavioral differences, as
well as plastic response to the availability of different
food sources, and could explain differences in the
dietary guild assignment, depending on diverse stud-
ies (see Jaksic & Feinsinger 1991; Rozzi et al. 1996a,
1996b; Amico & Aizen 2005, Vergara & Armesto
2009).

In North American temperate forests, mass con-
sumption of arthropods by birds often follows spring
outbreaks (Holmes & Schultz 1988, Jaksic & Fein-
singer 1991). During these insect outbreaks, Lepidop-
tera and Hymenoptera larvae are heavily consumed
by numerous bird species (Jaksic & Feinsinger 1991).
Insect outbreaks seem to be less determinant of feed-
ing behaviors in southern temperate forests as they
are less frequently reported; however, they are not
absent. Infrequently, outbreaks of Ormiscodes amphi-



mone (Lepidopterae) have been reported for winter-
deciduous, sub-Antarctic Nothofagus pumilio forests
(Paritsis et al. 2009), although their impact on bird
diet is unknown. The two species of evergreen
Nothofagus trees that occur in forests of Chiloé
Island, N. nitida and N. dombeyi, have overlapping
distributions with at least two other species of Ormis-
codes, O. cinnamomea and O. joiceyi (Angulo et al.
2004). Considering the omnivore X. pyrope, Lepidop-
tera occurred in 33% of its droppings, and one of us
(JLC-D) observed feeding on Ormiscodes caterpillars
in Chiloé Island. Moreover, we found evidence of sig-
nificant consumption of Lepidoptera by two other
bird species classified as omnivores, the Austral
Thrush (Turdus falcklandii) and E. albiceps, and by
one insectivorous bird species, A. spinicauda. In this
context, we suggest that both omnivores and insecti-
vores could play important roles in controlling moth
population outbreaks in Austral forests. Although bird
predation on Ormiscodes and other herbivorous lar-
vae does not occur regularly (Paritsis et al. 2012),
experimental studies that have excluded birds from
Patagonian Nothofagus forests have shown increased
damage by insect herbivores (Mazia et al. 2009), sug-
gesting that birds could reduce or control insect out-
breaks.

Finally, temperate rain forests, especially in north-
ern Chiloé Island, have been extensively cleared and
fragmented throughout the 20 century (Willson et
al. 1994, Echeverria et al. 2007). More recently, native
forests in the study area have increasingly been
replaced by exotic eucalyptus plantations (Armesto et
al. 2009). Recent studies in California have revealed
that arthropod abundances and diversity were nega-
tively affected by the presence of large eucalyptus
plantations in rural landscapes (Fork et al. 2015),
affecting resource supplies for avian communities
feeding on arthropods. Preliminary data from our
study area show that arthropod diversity decreases
along the habitat gradient from forest remnants to
secondary shrublands, and to anthropogenic pastures
(JLC-D unpubl. data). Such changes in arthropod
assemblages, associated with land cover change, can
be detrimental to bird communities in rural land-
scapes. Consequently, further studies of temporal
variation in arthropod presence in bird diets, as well
as the impacts of bird exclusion from forested land-
scapes, are needed to assess the impacts of the loss
of native forest cover and its substitution by eucalyp-
tus plantation on rural bird populations and commu-
nities.
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