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Abstract: We studied the effects of fragment size, vegetation structure and presence of habitat corridors on the
reproductive success of the Des Murs’ Wiretail (Sylviorthorhynchus desmursii Des Murs, Furnariidae), a small (10 g)
understorey bird, endemic to South American forests. In a rural landscape of Chiloé Island, southern Chile (42°S;
70°W), we determined the mating and nesting success of wiretails in 28 territories distributed in seven small (1–
20 ha) and two large (>300 ha) forest fragments during the 1997–1998 breeding season. Wiretails inhabited dense
bamboo thickets in the understorey of forest patches, dense shrublands covering old fields, and dense early
successional forest vegetation. Wiretails avoided open pastures. Reproductive success depended solely on the
probability of finding mates, and the main factor affecting mating success was the presence of corridors. Mated
individuals occupied 72% of the territories in forest patches <20 ha connected by corridors, 73% of the territories
in large (>300 ha) fragments, but only 20% of territories in isolated fragments surrounded by pastures. Because
of the rapid expansion of pastures in southern Chile, the conservation of wiretails and other understorey birds
will depend on the maintenance of travel corridors with dense understorey vegetation between forest fragments.

Key words: bird conservation, bird habitat use, Chilean southern temperate rainforest, habitat corridor,
Sylviorthorhynchus desmursii, understorey bird.

INTRODUCTION

Land cover change due to human activities is one of
the major threats to forest biodiversity (Meffe &
Carroll 1997). In human-dominated landscapes, for-
est patch size, isolation, edge effects and habitat deg-
radation may increase the extinction rates of forest
birds because of reduced population sizes, lower
chances of dispersal and successful mating, loss of
resources for successful breeding, increased predation
risk along edges and higher susceptibility to environ-
mental or population fluctuations (Wilcove 1985,
1986; Lovejoy et al. 1986; Lande 1988; Simberloff
1988; Saunders et al. 1991; Wenny et al. 1993; Meffe
& Carroll 1997; Burke & Nol 1998; Dale 2001).

Habitat corridors inter-connecting remnant forest
patches can lessen the negative effects of habitat frag-
mentation, particularly the effects of fragment size and
isolation. Corridors are defined as strips of suitable
habitat that serve as passageways between fragments

(Rosenberg et al. 1997), thus increasing the probabil-
ity of dispersal, finding suitable territories and mating
(Opdam 1991; Taylor et al. 1993; Rosenberg et al.
1997; Beier & Noss 1998). Although theoretical anal-
yses support the importance of corridors for reducing
the negative effects of habitat isolation (Fahrig &
Merriam 1985; Fahrig & Paloheimo 1988; Andrén
1994), empirical evidence remains controversial
(Simberloff et al. 1992; Rosenberg et al. 1997; Beier &
Noss 1998; Haddad 1999a,b; Mech & Hallett 2001).
In addition, associated effects of fragmentation other
than edge effect or isolation, such as reduction in
habitat quality have been little explored (see Burke &
Nol 1998).

South American temperate rainforests (37–55°S)
are recognized as a hotspot of endemic species and
represent a globally threatened ecosystem (Armesto
et al. 1998; Olson & Dinerstein 1998; Myers et al.
2000). In the past 100 years, forest cover has
decreased dramatically due to extensive logging,
burning and conversion to pastures, arable fields and
commercial plantations of exotic trees (Lara et al.
1996; Bustamante & Castor 1998). Now, the coun-
tryside consists of a mosaic of forest fragments of
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different sizes in an agricultural matrix dominated by
pastures.

Forests of southern Chile are inhabited by five
endemic understorey bird species characterized by
their limited flying capacity, reluctance to cross open
areas (Sieving et al. 1996, 2000), and reduced abun-
dance in small forest fragments (Willson et al. 1994).
One of these birds, the Des Murs’ Wiretail (Sylvior-
thorhynchus desmursii; Furnariidae; hereafter wiretail),
is a small (10 g), territorial, insectivorous bird
endemic to temperate rainforests of South America
(Goodall et al. 1946; Vuilleumier 1985; Fjeldså &
Krabbe 1990). Reproductive success of this species
may be affected by isolation and degradation of forest
fragments, but no current studies have examined these
effects. Willson et al. (2001) compared predation on
artificial wiretail nests between forest interior and
edges, finding low predation rates (<10% of all nests)
along forest edges.

In this article, we documented the habitat use of
wiretails in a rural landscape of Chiloé Island, south-
ern Chile, to define what elements of the landscape
could function as corridors connecting forest frag-
ments. We also analysed the effects of forest patch size
and the presence or absence of corridors on mating
and nesting success of wiretails in this landscape. We
tested two predictions about the reproduction of wire-
tails in fragmented forest habitats of northern Chiloé
Island: (i) reproductive success of wiretails is greater
in larger fragments; and (ii) for fragments of similar
size, reproductive success increases with fragment
connectivity (by habitat corridors). In addition, we
explored the effect of habitat quality, assessed by den-
sity of understorey vegetation, on the reproductive
success of wiretails.

METHODS

Study site

The study was conducted about 15 km north-east of
Ancud, northern Chiloé Island, in the rural land-
scape surrounding Senda Darwin Biological Station
(SDBS) (Fig. 1). This landscape is composed of a
mosaic of small and medium sized (<15 ha) rem-
nant fragments of forest immersed in a matrix of
pastures and shrublands (Willson et al. 1994; Will-
son & Armesto 1996). The climate is wet-temperate,
with a strong oceanic influence. Average annual
rainfall at SDBS (4-year record) is 1906 mm with
70% of the precipitation occurring from April to
September. Mean annual temperature is 11°C, with
maximum monthly temperatures (January) of 24°C
and minimum monthly temperatures (June–July) of
2.5°C.

Forests in the area belong to a mosaic of Valdivian
and North-Patagonian rainforest types (Veblen et al.
1996), with a 20- to 25-m high canopy dominated by
mostly broad-leaved evergreen tree species, such as
Amomyrtus luma (Myrtaceae), Amomyrtus meli (Myrt-
aceae), Drimys winteri (Winteraceae), Podocarpus nubi-
gena (Podocarpaceae) and Laureliopsis philippiana
(Monimiaceae). Occasional emergent species include
Nothofagus nitida (Nothofagaceae) and Eucryphia
cordifolia (Eucryphiaceae), especially in the less dis-
turbed fragments. Dense thickets of the native bamboo
Chusquea quila (Gramineae), especially in tree-fall
gaps, and woody seedlings of Myrtaceae and Podocar-
paceae trees compose the understorey (Armesto &
Figueroa 1987).

Since the early 1900s, forests have been converted
to pastures, through both logging and burning. Defor-
ested areas that were abandoned (because of low pro-
ductivity due to poor drainage) are now covered by
dense shrublands composed mainly of Baccharis
patagonica (Asteraceae), Gaultheria mucronata (Eri-
caceae), Berberis darwinii and Berberis buxifolia (Ber-
beridaceae). On higher and drier ground, second-
growth areas are covered by a 6- to 10-m tall canopy
composed mainly of A. meli, A. luma, Gevuina avel-
lana (Proteaceae), D. winteri and Luma apiculata
(Myrtaceae), occasionally mixed with Berberis spp. and
Rhaphithamnus spinosus (Verbenaceae) along forest
edges. Narrow strips of forest often remain along
riparian corridors and fencerows. Cleared areas
around forest fragments and houses are predominantly
pastures for cattle.

Fig. 1. Location of the study area in the vicinity of Senda
Darwin Biological Station (circle), Chiloé Island, southern
Chile. Inset = geographical range of temperate rainforests in
southern South America (shaded).
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Forest fragments studied

We selected for study, two ‘large’ forest fragments
>300 ha in size and seven small forest fragments
between 1 and 20 ha, all within a 15 km radius of
SDBS. We also conducted observations of corridor
vegetation use by wiretails in two additional small
forest fragments located near SDBS.

Bird surveys

Observations of birds were conducted daily from
7.00 hours to 18.00 hours, from mid-October 1997 to
mid-February 1998, during the austral spring and
summer. Data were recorded through one complete
reproductive season, from the establishment of wiretail
territories and selection of mates to the time when
fledglings left the parental nests. Observers wore cryp-
tic clothing to minimize disturbance to bird activity.
Each site was surveyed regardless of weather, as the
birds were active most of the time. Overall, we accu-
mulated over 750 h of observations.

Assessment of territory sizes

This species is a territorial, year-round resident that
normally lives in pairs, with both members actively
defending their territory. Wiretails responded to song
playbacks by aggressively approaching the speakers
and emitting their own territorial defence songs. In
each  forest  fragment,  we  first  identified  territories
by playing the territorial call using song playbacks
(Marion et al. 1981; Sieving et al. 1996). The vocal
responses  of  wiretails  were  recorded  on  a  map.
To define territorial boundaries, each wiretail was
induced to move in different directions, progressively
away from the initial location, until the bird ceased to
respond. At this point, we assumed that the speaker
was outside the territory.

For each target bird or pair, assays were repeated on
a minimum of 12 days over a period of three months.
Territorial boundaries generally corresponded to for-
est edges with open fields, or to a border with a con-
specific territory, where we observed frequent fights
among birds. Those fights represented additional
evidence for territorial boundaries. Additionally, we
conducted passive observations of target wiretails to
determine their movements and habitat usage, without
playback stimulation.

The area of each forest fragment in which we mea-
sured territories was obtained from direct measure-
ments on aerial photos (IGM, Chile; scale 1 : 20 000).
All wiretail territories present in small forest fragments
were identified and measured, but in large fragments
we mapped territories in a subsample of about 5 ha

within each fragment. We used the Minimum Convex
Polygon (MCP) method to estimate the size of wiretail
territories, by mapping the locations where each wire-
tail was observed, and connecting the points on the
map. The MCP method has been used for radiotelem-
etry studies of animals with large home ranges, and is
frequently subjected to corrections such as discount-
ing 5% of the calculated area (Aebischer et al. 1993;
Powell 2000). Several limitations have been recog-
nized in this method, such as the lack of information
on preferred habitat and the inclusion of unused areas
as part of the territory (Powell 2000). However, we
were able to detect territory owners, their neighbours,
and the unused areas because home ranges of wiretails
are small. Consequently, we considered it unnecessary
to make corrections to our estimates of territory size.

Habitat characterization

Wiretails restricted their activity to the forest under-
storey layer (<3 m from the ground). They did not use
the canopy layer or open areas such as pastures or
agricultural fields (Goodall et al. 1946; Sieving et al.
1996, 2000). To determine the foliage density and
floristic composition of vegetation in habitats used by
wiretails, we laid down a 50-m-long transect within
each mapped territory. For every metre along the
transect line, we visually counted the number of
branches present at 1-m intervals along a 3-m vertical
pole, identifying each plant species. When we had
doubts, we collected samples for identification in the
laboratory of SDBS. Results of foliage density were
expressed as the number of contacts (NC) by vegeta-
tion intercepting the pole for each vertical metre up to
3 m. We also made visual estimates of the percent
canopy cover (>15 m) directly above each sampling
point (0%, <25%, 25–50%, 50–75% and >75%
cover).

We considered the NC as an indirect measure of
food availability for wiretails, because studies con-
ducted in the same area suggested a positive relation-
ship between the number of branches and the
abundance of foliage arthropods, irrespective of plant
species composition (Reid et al. 2004). Therefore, NC
weighted by territory size can be an indirect measure
of the quality of each territory.

Barriers to movement and travel corridors

To identify potential travel corridors and barriers for
wiretail dispersal, we used song playbacks to induce
eight wiretail pairs to move along narrow strips of tree
and shrub vegetation surrounded by pastures. In three
cases the strips of vegetation followed fencerows, and
one strip was along a small ravine. One pair was stim-
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ulated to enter a shrubland along a forest edge, and
two pairs were stimulated to cross small distances of
open pastures or roads. Finally, one pair was stimu-
lated to move from sites with a dense understorey to
contiguous sites where the understorey was cleared, as
the result of forest management practices. All of these
observations were conducted during three non-
consecutive mornings.

Fragment connectivity

After identifying potential travel corridors for wire-
tails, we defined whether the forest fragments studied
were isolated or connected to other fragments by one
or more travel corridors. For this analysis, forest frag-
ments connected by a travel corridor to at least one
other fragment were given a connectivity value of 1,
while forest fragments without travel corridors and
separated by at least 50 m of open pastures from the
nearest fragment were given a connectivity value of 0.

Mating and nesting success

Successful  reproduction  of  birds  was  determined
by the probability of finding a mate (mating
success) × the probability of a pair nesting and leaving
descendants (nesting success). We calculated these two
components separately. For a given habitat fragment,
the probability of mating success was estimated as:
P(mating) = Number of territories occupied by pairs/
Total number of territories (pairs + unmated adults)
in that fragment. Likewise, the probability of a pair
leaving descendants for a given habitat fragment was
estimated as: P(nesting) = Number of pairs with fledg-
lings/Total number of pairs in the fragment.

To determine the proportion of territories occupied
either by single adults or by nesting pairs, we period-
ically monitored all the territories in the forest
fragments studied during the entire breeding season.
Nesting territories were recognizable because both
members of the pair moved and foraged together and
responded together to song playbacks. In contrast, in
territories defended by single individuals, aggressive
responses to playbacks were less intense and birds
were always observed alone. Because this species is not
sexually dimorphic, we could not determine whether
single individuals were male or female. Finding wire-
tail nests is difficult, so nesting success per territory
was defined as 0 or 1, depending on whether fledglings
were observed at some time during the breeding sea-
son. After fledglings abandoned the parental nest, they
usually remained within the parental territory for
around 2 weeks, allowing sufficient time for identifi-
cation of successful nesters. When we defined nesting
pairs as successful, we usually observed two nestlings,

which is in agreement with Goodall et al. (1946), who
described the wiretail brood size as 2–3 nestlings.

Data analyses

We analysed the effects of forest fragment size, habitat
quality (density of understorey) and between-
fragment connectivity on wiretail reproductive success
using a General Linear Model (GLM), considering
the binary variable connectivity as a random factor,
and the continuous variables as covariates. Territory
quality was calculated as the logarithm of the product
of the number of branch contacts with a 3-m pole
(NC) by territory size (ha). We evaluated normality of
the data by the Kolmorogov-Smirnov test, and by
examination of the residuals (Zar 1996). Data were
normalized with Log (X + 1) transformation.

To characterize the habitats used by wiretails, we
performed a Cluster Analysis with Ward’s linkage
method on the data on floristic composition for the 28
wiretail territories studied, with the relative abundance
of each plant species in the columns and each wiretail
territory in the rows. Groups were determined by a
minimum of 5% of dissimilitude. Finally, we com-
pared the effect of the forest edge (<10 m from the
edge) versus interior (>100 m from the nearest edge)
on wiretail reproductive success using a Logistic
Regression. For this analysis, we considered only ter-
ritories located in the two larger fragments (n = 8 ter-
ritories) to avoid the effect of patch area and isolation.
We included the territory size multiplied by the NC
as a covariate, to control for habitat quality (see
above). All data analyses were computed using SPSS

(SPSS Inc. Chicago, IL, USA).

RESULTS

Wiretail territories and habitat characterization

We located 28 territories defended by wiretails in the
nine forest fragments studied (Table 1). Unmated
individuals occupied 15 territories, and nesting pairs
occupied 13 territories. The size of territories varied
from 0.1 to 3.5 ha. There were significant differences
in territory size among forest fragments of different
size, but not among territories occupied by single indi-
viduals or by nesting pairs (Table 2).

Cluster Analysis of the vegetation features of wiretail
territories showed four main habitat types: (i) dense
thickets of the native bamboo C. quila in the understo-
rey of canopy gaps within old-growth forest fragments;
(ii) early successional forests dominated by high den-
sities of shade-tolerant myrtle trees (<5 m tall), such
as A. luma, A. meli and Myrceugenia planipes, with
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abundant foliage below 3 m; (iii) dense shrublands
adjacent to forest fragments, composed mainly of
B. patagonica with dense foliage up to 1.5 m; and (iv)
dense shrublands adjacent to forest fragments com-
posed of Berberis spp., Chusquea spp., Gaultheria spp.,
Aristotelia sp., ferns (Blechnum sp.) with scattered
Rhaphithamnus sp. and regeneration of Myrtaceae.
During the study period, birds were occasionally
observed moving in tall sedge vegetation in riparian
habitats adjacent to forest fragments and in dense
patches of the exotic Ulex europaeus (Papilionaceae),
mixed with native shrubs and tree regeneration, along
forest edges. Wiretails were also occasionally observed
nesting in tall ferns (Blechnum sp.) and in sawgrass
(Cyperus spp.).

The density of the understorey in the first 3 m of
the vertical profile averaged 18 NC for large and small
fragments (Table 3). In all territories foliage was
denser in the first metre above the ground than in the
second or third metre (Table 3). Moreover, in two
territories there was no understorey present in the
third  metre,  but  there  was  a  dense  understorey  in
the first metre (10.8 and 13.0 NC) that decreased in
the second metre (3.7 and 3.6 NC). These results
suggest that wiretails inhabit areas with a dense vege-
tation layer in the first metre above the ground.

None of the five wiretails in the forest interior that
were stimulated using song playbacks moved through
open understorey areas with a fairly closed canopy

(>75%). Individuals defending territories that
extended to the forest edge (n = 16) responded to
playbacks by moving to the shrub-dominated vegeta-
tion adjacent to forest edges, but none of these birds
ventured into open pastures. However, at two occu-
pied shrubland sites adjacent to a road, we often
observed pairs flying across an 8 m wide road between
shrubs located on each side.

In summary, wiretails established territories in the
forest understorey entangled by native bamboos or
with high densities of Myrtaceae saplings and sparse
(<50%) tree canopy cover, but also inhabited dense
shrubland habitat along forest edges. They did not use
areas without dense vegetation in the first metre above
the ground.

Corridors

Wiretails moved quickly through dense vegetation,
such as forest understorey and vegetation strips in
fencerows. The narrowest fencerow used by wiretails
was 3 m wide and 100 m long. It contained 1–2 m tall
shrubs and small trees of A. luma, B. darwinii and
R. spinosus, including tangles of the vine Mitraria coc-
cinea, with NC = 16.4 ± 1.0 (mean ± 1 SE), similar to
values recorded in wiretail territories (Table 3).
Another strip of vegetation about 200 m long, 3 m
wide, with stems 2–3 m high and NC = 21.4 ± 1.2 was

Table 1. Forest patch areas, number of territories, territory sizes and mating success of Des Murs’ Wiretail (Sylviorthorhynchus
desmursii, Furnariidae) in a rural landscape of northern Chiloé Island, southern Chile

Study sites n
Mean fragment

area (ha)
No. of

territories
Wiretail territory

size (ha)
Mating success/

fragment

Small fragments 7 5.2 ± 3.2 20 0.57 ± 0.2 0.42 ± 0.14
Large fragments 2 >300 8 0.83 ± 0.17 0.74 ± 0.09

Values are means ± 1 SE.

Table 2. ANOVA assessing the effect of forest fragment size and mating status (singles or pairs) on territory size of wiretails

Source Mean square Error d.f. F P

Fragment size 1.727 0.165 7 10.46 0.025
Mating status 0.624 0.163 1 3.82 0.122
Fragment size × mating status 0.164 0.136 4 1.20 0.360

Table 3. Number of contacts (mean ± 1 SE) of understorey vegetation in the first 3 m above the ground level

Study site First metre Second metre Third metre
Total (sum of 

three intervals)
Canopy 

cover (%)

Small fragments 6.7 ± 0.7 6.4 ± 0.5 5.0 ± 0.5 18.0 ± 1.0 <50
Large fragments 8.7 ± 1.2 6.3 ± 1.1 3.6 ± 1.3 18.6 ± 1.5 <50

Canopy cover (%) of the tree layer (>10 m tall) in all the territories occupied by wiretails is also shown.
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regularly used by one pair of wiretails as a part of their
nesting territory.

Based on these results, we define ‘corridors’ for
wiretails as any strip of vegetation including shrubs or
small trees (2–3 m high) with a width of at least 3 m,
a canopy cover < 50% above 10 m, and a mean
NC > 13.0 for the first three metres. This NC value
corresponded to the lower limit recorded for wiretail
territories in the forest fragments studied.

Two forest fragments studied were ‘connected’ if (i)
they were separated by <10 m of open areas (road or
pasture), or (ii) they were joined by a vegetation strip
or patch with the characteristics of a corridor defined
above. Following these criteria, four small fragments
were considered isolated, while three other small frag-
ments were connected with neighbouring forest frag-
ments. The 5-ha area studied within each large
fragment was connected to the rest of the patch form-
ing a large continuous forest area.

Effect of patch size, habitat quality and corridors 
on reproductive success

In isolated forest fragments less than 20 ha in size,
only 20% of the territories were defended by pairs,
while in connected forest fragments less than 20 ha,
72% of the territories were occupied by pairs (Fig. 2).
The proportion of territories occupied by wiretail pairs
in large fragments (>300 ha) was 73% (Fig. 2).

All  13  monitored  pairs  successfully  nested,  giving
a probability of nesting success equal to 1 for all
couples formed. Consequently, wiretail reproduction
depended exclusively on the probability of mating.
That is, the difficulty of finding a mate limited the
reproductive success of this species. Considering only
the size of the forest fragment, the reproductive suc-
cess of wiretails was greater in large fragments (0.74)
than in small fragments (0.42) (T-test for samples with
unequal variances P = 0.03, Table 1). However, con-
sidering the combined effects of fragment size, habitat
quality (NC multiplied by territory size), and presence
or absence of habitat corridors, the main factor
accounting for the variation in wiretail mating success
was the presence of a habitat corridor, while the other

variables had no significant effects (Table 4). Addi-
tional variables, such as the location of the territory
(edge vs. forest interior) had no effect on mating or
nesting success (Logistic Regression B = −1.070.34,
P = 0.99).

DISCUSSION

Habitat use by wiretails

Wiretails use only the dense shrubby understorey veg-
etation of forest patches, regardless of the presence or
absence of canopy trees. In fact, we observed wiretail
territories in sites characterized by the absence of trees,
such as tree-fall gaps and edges, but possessing under-
storey dominated by dense bamboo or shrubs such as
B. patagonica with patchy bamboo. Therefore, from the
point of view of wiretails, habitat fragmentation should
be understood as understorey fragmentation, as a
result of conversion to open areas (such as pastures),
and not necessarily forest canopy fragmentation.

Fig. 2. Percentage of territories in each forest fragment
type that were occupied by mating pairs of wiretails. Isolated
forest fragments < 20 ha had a lower proportion of mated
individuals than connected fragments < 20 ha or large
fragments > 300 ha (ANOVA F1,5 = 12.9, P = 0.01; Bonfer-
roni post hoc test, P < 0.04). This also reflected the percent-
age of territories that showed reproductive success, because
all pairs produced fledglings. n = total number forest frag-
ments used in this analysis. Values are means ± 1 SE.
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Table 4. General Linear Model analysis to assess the effects of forest patch area, habitat quality (NC of understorey vegetation
multiplied by territory size) and the presence or absence of travel corridors on mating success of wiretails (Zar 1996)

Source Mean square Error d.f. F P Power

Intercept 15.8 232.4 1 0.07 0.805 0.055
Patch area 210.1 170.2 1 1.23 0.329 0.139
Habitat quality 315.6 170.2 1 1.85 0.245 0.185
Presence of corridors 1985.1 170.2 1 11.66 0.027 0.725

For the general model presented R2 = 0.783 (ANOVA F2,6 = 10.82 P < 0.01).
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Effects of fragment size and habitat corridors

Our results supported our predictions that wiretail
reproductive success increases with increased connec-
tivity for forest patches of similar size. Habitat corri-
dors, with dense understorey vegetation, facilitated the
dispersal of wiretails between small (<20 ha) forest
fragments, increasing their probability of finding mates,
thus resulting in a similar reproductive success in small
and large fragments. By interconnecting small forest
fragments, habitat corridors may increase the amount
of habitat accessible to each wiretail, hence decreasing
the negative effects of isolation, such as inbreeding and
demographic or environmental fluctuations (Lande
1988; Simberloff 1988; Meffe & Carroll 1997).

For two other endemic understorey birds, the
Ochre-flanked Tapaculo (Eugralla paradoxa) and the
Chucao Tapaculo (Scelorchilus rubecula), dispersal
through habitat corridors seems to be the most impor-
tant factor that accounts for occupancy and mating
success in isolated forest fragments in the same study
area (McPherson 1999; Willson 2004). These two spe-
cies are also reluctant to disperse across open pastures
(Sieving et al. 1996, 2000), which indicates that
decreased mating success would be a general effect of
forest fragmentation for understorey birds in this rural
landscape.

The effect of habitat fragmentation on nesting suc-
cess and survival probabilities of birds are well studied
in conservation biology, but mating success has
received little attention (Dale 2001). Therefore, the
reported increase in mating success related to the pres-
ence of travel corridors between small patches is our
most novel result. The high proportion of unmated
individuals in isolated fragments could be due to a
biased sex ratio as a result of female-biased dispersal
(Dale 2001). Because most of the single individuals
observed in this study were vocalizing their territorial
call, we suspect that they were mostly males. However,
the effect of fragmentation on sex-biased dispersal of
wiretails should not be ruled out until further study.

Alternative explanations

Alternative explanations for the reduced reproduction
of insectivorous understorey birds in small, isolated
forest fragments include a possible increase in nest
predation along edges (Wilcove 1985; Robinson et al.
1995) and a decrease in habitat quality associated with
fragment or territory size (Canaday 1996; Zanette
et al. 2000; Sekercioglu et al. 2002). In the same study
area, Willson et al. (2001) showed very low rates of
predation (<10%) on artificial wiretail nests located in
forest edges and marginal differences in the rate of
predation between edges and interior (P = 0.08). They
also found that concealed nests (such as wiretail nests)

were less susceptible to predation. DeSanto et al.
(2002) monitored real nests of cavity nesters in the
same area, finding no increase in nest predation along
edges. In summary, the evidence indicates that nest
predation along forest edges does not greatly affect
wiretail reproductive success.

A decrease in habitat quality (density of understorey
vegetation) may also decrease the density of understo-
rey birds in fragmented forests (Burke & Nol 1998;
Zanette et al. 2000). In our study area, Reid et al.
(2004) showed that arthropod abundance increases as
a function of understorey foliage density. Territories
with less dense vegetation or small territories may
support a smaller stock of arthropods, thereby limiting
wiretail nesting success. However, all of the wiretail
pairs studied nested successfully, independent of veg-
etation structure or territory size (Tables 1,3), suggest-
ing that wiretails in fragmented forests would not be
limited by food resources.

The availability of sufficient food resources to ensure
survival and reproduction of wiretails even in small
territories could be explained by a hypothesis proposed
by MacLean and Seastedt (1979). They predicted that
above a threshold territory size, food resources are
permanently available for a territorial animal, despite
seasonal variation in the amount of food resources
(MacLean & Seastedt 1979; Sherman & Eason 1998).
For wiretails, we hypothesize that small territories
occupied by pairs were still larger than the threshold
size that would restrict the food availability for these
birds, allowing wiretails to breed successfully.

Several additional studies, in other regions, suggest
that the main effect of forest fragmentation on repro-
ductive success of birds is a decrease in mating suc-
cess, which results from disruption of the dispersal of
birds among fragments. For instance, Sekercioglu
et al. (2002) evaluated the habitat quality hypothesis
for an insectivorous bird community in Costa Rica,
finding that food resources did not differ between con-
tinuous and fragmented forests. They concluded that
disruption of dispersal would be the main factor caus-
ing the loss of insectivorous species. Similar conclu-
sions were obtained by Walters et al. (1999) for the
Brown Treecreeper (Climacteris picumnus, Climac-
teridae) in fragmented forests in Australia, where dis-
ruption of dispersal decreased mating success, but
neither edge effects nor habitat quality were related to
reproductive success. For wiretails, as well as for other
insectivorous understorey birds, facilitating dispersal
by habitat corridors may increase mating success,
thereby increasing long-term population viability.

Effectiveness of habitat corridors

The effectiveness of habitat corridors in conservation
biology is still controversial because several studies
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have shown ambiguous effects of corridors on animal
dispersal across the matrix (LaPolla & Barret 1993;
Crome 1997; Rosenberg et al. 1997; Mech & Hallett
2001). The unclear results could be due in part to an
ambiguous definition of habitat corridor. Morrison
et al. (1992) and Corsi et al. (2000) attributed this
ambiguity to confusion between two definitions of
habitat: one from a human point of view (e.g. forests,
woodlands, shrublands) and the other from a species-
specific point of view. For example, from the perspec-
tive of an individual animal, a heterogeneous
landscape would not necessarily be perceived as frag-
mented. Suitable habitat elements may still remain in
the matrix after human disturbance (McIntyre &
Hobbs 1999). In this study, we defined wiretail habitat
as dense understorey, independent of the presence or
absence of overstorey trees. Wiretail habitat corridors
are strips of understorey vegetation.

In the rural landscape of Chiloé Island, corridors of
understorey vegetation could represent an important
conservation tool, facilitating the dispersal of wiretails
between fragments. Native bamboo thickets under
tree-fall gaps and second-growth vegetation along
edges are very important for the conservation of this
and for other endemic understorey birds. The poten-
tial risk of reduced mating success for these birds
should increase over time as native vegetation becomes
further fragmented due to human activities. While
keeping the present patterns of land use, farmers
should be encouraged to maintain forest remnants and
strips of second-growth forest or shrublands com-
posed of native vegetation as connecting habitat. This
practice would make it possible for wiretails and other
endemic understorey birds to use the rural mosaic of
forest fragments and pastures as a continuous habitat,
thereby increasing their chances for survival in human-
dominated landscapes.
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