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The  use  of  avian  feeding  guilds  to  detect  small-scale  forest

disturbance:  a  case  study  in  East  Kalimantan,  Borneo

BEN WIELSTRAJJALLE BOORSMA, SANDER M. PIETERSE & HANS H. de IONGH

Finding suitable indicators to monitor the state of disturbance of tropical forests is a challenge. Avian feeding guilds are a promising
candidate and we test their practical usefulness. We use checklists compiled during short surveys. The observed species are classified into
avian feeding guilds based on a combination of diet and foraging layer. We compare avian feeding guild structure of two forests exploited
on a small scale (traditional community forest or hutan adat) with an undisturbed control area. Fieldwork was conducted in duplicate (in two
rounds, by different observers) in East Kalimantan (Indonesian Borneo). Four avian feeding guilds were found to show differences in species
numbers between the disturbed and control sites: terrestrial insectivores and arboreal nectarivores are more numerous, whereas understorey
insectivores and arboreal insectivores are less numerous in terms of number of species. Of these four, understorey insectivores were considered
to be the most informative, as understorey species are surveyed most effectively and as the guild contains a relatively large number of
species. Standardised monitoring of avian feeding guilds yields valuable information on the state of disturbance of forests, and species
checklists based on short surveys are a suitable method to obtain the required data. We recommend including avian feeding guilds in
standardised monitoring programmes and discuss possible improvements for a study in a larger framework.

INTRODUCTION

Tropical forests contain the majority of the planet’s biota. The
persistence of the world’s tropical forests is crucial to the
conservation of global biodiversity, but these forests are facingever-
increasing anthropogenic pressure (Hansen et al. 2010).
Fundamental to the management of forests is to understand the
state of disturbance they experience. Monitoring should yield
scientifically sound information on the condition of the forests’
biodiversity and potential changes therein (Noss 1999). However,
developing a clear and practical monitoring system is challenging.

Monitoring all components and interactions of an ecosystem is
impossible. Instead, indicators are used: a selection of taxa for which
the response (to a certain input, such as disturbance) is expected to
reflect the state of the ecosystem as a whole (e.g. Caro & O’Doherty
1999). Habitat degradation can be an insidious process, slowly
erodingbiodiversity. In order to function as an early warningsystem,
indicators must be sensitive enough to detect the first signs ofoverall
ecosystem deterioration.

Avian feeding guilds have previously been suggested as a suitable
indicator (e.g. Ghazoul & Hellier 2000). A feeding guild can be
defined as ‘a group of species that exploits the same class of
environmental resources in the same way’ (Root 1967). Such a
clustering of individual species into groups is not susceptible to
change due to e.g. taxonomic progress or improved insight into
population size, which is the case for other criteria such as endemism
and Red List status. Birds are particularly suitable, as they are
relatively easy to survey and their ecology is relatively well understood
(Bibby et al. 2000, Gray et al. 2006).

The objective of this study is to find an indicator which is
sensitive enough to register slight levels of disturbance and for which
the required data can be collected against relatively low costs and
effort. We assess the potential of avian feeding guild data, by
comparing the avifaunal composition of forest disturbed on a small
scale with an undisturbed control site.

Study  area  «
We present a case study from Borneo. Fieldwork was carried out in
two lowland rainforest areas in East Kalimantan (Indonesian
Borneo): Gunung Lumut Protection Forest (GLPF) and Sungai
Wain Protection Forest (SWPF) (see Figure 1).

Hutan adat is the Indonesian term for forest claimed by
customary right, where access and control over forest resources are
governed by the local community (van der Ploeg& Persoon 2007).

Hutan adat is subject to extraction of non-timber forest products
and selective logging for personal use. In theory, hutan adat is
protected from large-scale exploitation, because its sustainable use
is in the best interest of the villagers. However, in practice short-

- term benefits might entice villagers to e.g. convert hutan adat to
shifting cultivation ( ladang ).

The selected study sites at GLPF are the hutan adatoi the villages
Mului and Pinang Jatus. The hutan adat of Mului is situated in
GLPF, whereas the hutan adat of Pinang Jatus partially overlaps
with GLPF. Hutan adat of both Mului and Pinangjatus is subject
to selective logging (for personal use), hunting, rattan and bamboo
harvesting, bird trapping and the gathering of fruit, honey and
firewood (Pieterse&Wielstra2005, van der Ploeg&Persoon 2007).
This disturbance has not been quantified. We consider the hutan
adat of Mului and Pinangjatus to represent forest disturbed on a
small scale (Pieterse & Wielstra 2005).

Although part of SWPF has suffered from 1998 forest fires and
encroachment, its 4,000 ha core has remained intact (Fredriksson
& Nijman 2004). This core, consistingof pristine rainforest, is only
accessible to researchers and therefore considered virtually
undisturbed. SWPF was chosen as a control site, because there are
no known undisturbed tracts of rainforest in GLPF (or elsewhere
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in SE Kalimantan, for that matter). This study design potentially
introduces other factors, besides disturbance, varying between test
and control sites. However, given the logistical constraints, SWPF
was the most suitable control site available.

Bird surveys have previously been carried out in SWPF (e.g. Slik
& van Balen 2006). All records collected during these surveys
(including the present study) have been combined into a checklist
(G. Fredriksson in litt.). This checklist is here regarded as
approaching the total avifauna present in SWPF, and is referred to
as the ‘total checklist’. As opposed to SWPF, the avifauna in GFPF
had never previously been surveyed (Wielstra & Pieterse 2009).

METHODS

Surveys of the three study sites were conducted in two rounds by
different observers, in order to assess repeatability of results. We
refer to the individual surveys as Visits’. During the six visits (mean
15±4.7 days) we made interim species checklists. These checklists
were based on data collected duringpoint-transect and line-transect
counts, complemented by random observations. All fieldwork was
carried out between February andMay in 2005 (Pieterse & Wielstra
2005) and 2007 (Boorsma 2008). We did not have any previous
field experience with the region’s birds. To avoid negative effects of
a learning curve, the following precautions were taken:
■ In order to train bird identification skills, literature and sound

recordings were studied before commencing fieldwork and a
seven-day learningperiod was spent in the fieldprior to collecting
data.

■ Sound recordings were made, so unknown sounds could be
identified at a later time (Parker 1991; Bibby et al. 2000).

■ Study sites were visited in opposite order: GFPF Pinangjatus-
GFPF Mului-SWPF by Pieterse & Wielstra (2005) and vice
versa bv Boorsma (2008).
Species were assigned to avian feeding guild based on a

combination ofpreferred diet and foraginglayer. Birds were classified
as: nectarivore, insectivore, carnivore (raptor/piscivore), frugivore
or a combination of these. Foraging layers were: terrestrial,
understorey (0-10 m) or arboreal (>10 m). Our analysis only
included resident, forest-dependent species. Species preferringopen
areas were excluded because they were expected to respond positively
to disturbance, despite belonging to the same avian feeding guild
(Fambert & Collar, 2002). Aerial feeders, raptors and nocturnal
species were also excluded, as these require separate survey methods
(Bibby etal. 2000, Slik & van Balen 2006). Winteringmigrants were
excluded in order to prevent a seasonal bias. Assigning ecological
traits to species was based on Fambert (1992), Thiollay (1995),
Smythies & Davison (1999), Fambert & Collar (2002) and Slik &
van Balen (2006).

The comparability among the three sites was evaluated based
on (1) number of species recorded during individual visits and (2)
number of species recorded per study site (combining both visits).
The efficiency of our visits was assessed by determining the overlap
in species recorded between (1) visits per study site, and (2) the
total checklist of SWPF versus the data derived from our own visits.
Differences in avian feedingguild structure were analysed, based on
a comparison of the data from the disturbed area (the two sites in
GLPF) and the undisturbed control area (SWPF).

RESULTS

The complete list of forest-dependent resident lowland species
recorded with certainty, and their division into avian feeding guilds,
can be found in the appendix. The number of species recorded during
the individual visits and the cumulative number of the two visits

per site is provided in Table 1. On average, 112.3±5.1 species were
observed during individual visits and 154.3±2.1 species were
observed per study site. The species overlap between the two visits
per study site is c.70% (Table 1). Similarly, the species overlap
between pairs of study sites is c.70% (Table 2).

Table 2. Overlap in the number of species recorded at the different
study sites. See Table 1 for explanation of abbreviations and terms.
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Table 4. The avian feeding guild structure of the survey data for the different study sites. See Table 1 for explanation of site abbreviations and
terms, and Table 3 for guild abbreviations. For each visit, the percentage of the cumulative number of species is stated in parenthesis. See the
appendix for the assignment of species to ecological partition.

Avian
feeding
guild

at foraging layers, it becomes apparent that understorey species were
relatively better covered than arboreal and terrestrial species (i.e. a
higher percentage of the total number of species present was
recorded). When looking at avian feeding guild structure, arboreal
nectarivores and terrestrial insectivores were noticeably poorly
covered.

Differences in avian feeding guild structure between visits and
sites are presented in Table 4. Understorey insectivores and arboreal
insectivores in particular showed a lower number of species in
disturbed forest, whereas numbers of species of arboreal nectarivore
and terrestrial insectivore were higher in disturbed forest.

DISCUSSION

Comparability  and  efficiency  of  surveys
We did not collect a dataset of sufficient size to test our results
statistically (this would require more disturbed and control sites to
be visited). We thus provide aqualitative interpretation of our data.
The number of species observed at the different study sites is similar.
This applies to both the individual visits and their cumulative
number. Furthermore, the study sites all share a large proportion of
their species and no site is more similar to one than to the other. We
argue this allows us to make comparisons among the study sites.

The overlap in species recorded during the two visits per study
site is substantial, meaning that different observers can converge on
the same results in a short time-span. Furthermore, comparing our
survey data with a total checklist reveals that the majority of species
present is recorded during short surveys. We conclude that short
surveys are efficient and reproducible.

Response  of  avian  feeding  guilds
to  small-scale  disturbance
When taking ecological preferences into account, differences
between the disturbed sites and the undisturbed control site come
to light. Most avian feeding guilds do not show a clear difference,
but some guilds respond to disturbance in a consistent fashion. The
number of understorey insectivores and, less clearly, arboreal
insectivore species is lower in the'disturbed sites than in the
undisturbed site. For arboreal nectarivores and, less clearly, terrestrial
insectivores, the opposite is true.

We argue that the smaller the number of species included in a
particular avian feeding guild is, the larger the effect of missing one
or two species by chance would be. Therefore results for small avian
feeding guilds would be less reliable. Understorey and arboreal
insectivores are by far the most speciose avian feeding guilds.

Understorey species in general are covered well during short surveys,
while arboreal and terrestrial species are relatively poorly covered.
Higher conspicuousness of understorey species owing to factors
such as behaviour, distance to observer, and level of concealment by
vegetation may explain this (e.g. Bibby eta/. 2000). Therefore, of
the four avian feeding guilds which show differences between the
disturbed and undisturbed sites, understorey insectivores appear to
yield the most reliable information for monitoring purposes.

Comparison  with  previous  studies
This study particularly focuses on the effects of small-scale
disturbance. It is the first to compare traditional forests or butan
adat with undisturbed forest. Previous studies have looked at the
effects of several kinds oflarge-scale disturbance, i.e. fragmentation,
forest fires and logging. We compare such studies conducted in
Asia with our own results to determine the similarities and
differences in the responses shown by birds.

Fragmentation seems to affect virtually all species negatively.
Forest fragments, even relatively large patches, lose a significant
number of species over time (Lambert & Collar 2002). Van Balen
(1999) found that forest interior species are more dependent on
larger forest patches for survival than forest-edge, open-area and urban
species. Hunting particularly affects large birds such as hornbills,
doves and pheasants (MeijaardcT^/. 2005), whereas the trapping of
birds for the pet industry focuses on songbirds (Jepson & Ladle 2005).
Forest fires were found to have a positive effect on understorey
insectivores, a result contrary to previous studies and perhaps
explicable in part by differences in sampling method, forest recovery
time and distance to unburned forest (Slik & van Balen 2006).

Logging affects insectivores in general (Gray et al. 2006), and
understorey (delongheta/. 2007) and terrestrial (Cleary etal. 2007,
de Iongh etal. 2007) insectivores in particular. In the case of arboreal
and understorey insectivores, our results point in the same direction,
but terrestrial insectivores actually show a slight increase in disturbed
forest in our dataset. However, care should be taken when
interpreting this result, as this guild contains few species (mainly
pittas and wren-babblers). Stimulation of flowering by disturbance
(e.g. through increased sunlight due to canopy opening) can lead to
a temporary increase in nectarivores (Ghazoul & Hellier 2000,
Lambert & Collar 2002, Slik & van Balen 2006). Our data suggest
an increase of arboreal nectarivores under disturbance, but do not
show a difference for understorey nectarivores. Frugivores show
varying responses to disturbance (Ghazoul & Hellier 2000, Gray et
al. 2006), but our data do not show a clear response at all.

The different types of forest disturbance should not be seen
independently ofeach other (Lambert & Collar 2002). For example.
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logging can cause fragmentation and makes forest areas more
susceptible to fire. Moreover, logging makes the forest more
accessible, which in turn could produce an increase in hunting.

A major difference among the studies reviewed in this paper
concerns the partitioning of the recorded avifauna into groups. This
makes comparing studies difficult. Some studies (e.g. Lambert 1992)
discuss specific taxonomic groups, such as woodpeckers, or even
more specific, such as ‘wren-babblers’. In our study, species belonging
to these groups are classified into broader feeding guilds (e.g.
woodpeckers are classified as either understorey or arboreal
insectivore). Even when data are divided into feeding guilds, there
are major differences amongstudies in how this is to be accomplished
(Simberloff& Dayan 1991). For example, some studies also include
foraging method or body mass. This signifies a trade-off: while it
could be informative to partition a dataset into more classes,
increasing the number of classes does reduce the number of species
in each class.

Conversely, some studies do not distinguish between open-area
and forest-dependent species. Although forest-dependent species
respond negatively to forest disturbance, open-area species
respond positively. We would argue that this distinction should be
explicitly taken into account. The increase in understorey
insectivores reported by Cleary etal. (2007) probably relates to an
increase of open-area species (such as tailorbirds). Comparability of
future studies will benefit if a standardised partitioning method is
used.

Considerations
The results of this study are promising and we recommend the use
of avian feeding guilds to be tested in a larger framework. There are,
however, some issues to address. The major weakness of the current
study is that we surveyed only two disturbed sites and one control
site. As a result, statistical power is diminutive. With a larger number
of study sites, quantitative instead of merely qualitative
interpretations would be possible. The required effort can be divided
over multiple observers, without yielding personally biased results.
In order to compare survey data adequately, the method of surveying
should be maximally standardised (e.g. time of day, time of year,
time spent in the field, etc.). The time spent effectively in the field
in this study varied due to logistical constraints (most importantly
transportation and weather). As long as the number of species
recorded appears to have reached a plateau (although not explicitly
tested, expected to have occurred during our visits), this should not
be a significant problem (Soberon & Llorente 1993).

SWPF and GLPF differ in the sense that the former area is
relatively flat coastal rainforest, whereas the latter is located further
inland and covers a wider altitudinal range. This could introduce
differences other than the level of disturbance and thus potentially
invalidate our results. Indeed there are floristic differences between
the areas, but still SWPF and GLPF are considered to belong to the
same floristic region (Slik etal. 2003, 2007). We have argued that
the disturbed sites and the control site, despite beingpart of different
forest tracts, are reasonably comparable in terms of their avifaunal
composition. However, we recommend that in future research, as
far as is logistically possible, study sites located in the same forest
area be used.

It could be argued that increased ecosystem dynamics due to
forest degradation could lead to an increase in species richness
(Ghazoul & Hellier 2000). At the same time, however, population
density within species would decrease. By including a relative
abundance measure per avian feeding guild (e.g. the number of
‘contacts’), a potentially clearer picture of community change can
be revealed. Similarly, it would be useful to quantify the level of
disturbance per study site. Comparing sites with different degrees
of disturbance would provide insights in the resilience of individual
avian feeding guilds.

Implementation
There is a clear need for practical monitoring tools, for example to
test the effect of different management strategies. The preliminary
results in this study indicate that analysing avian feeding guild
structure is sensitive enough to detect even the presence of small-
scale disturbance. Moreover, short surveys are a suitable method to
obtain the required data. We used a horizontal approach, i.e.
comparing affected areas to a ‘yard-stick’. The method could just as
well be applied to a vertical approach, i.e. monitoring a particular
area over time. We recommend that avian feedingguilds are included
in standardised monitoring programmes.
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Appendix
List of bird species included in the analysis and their division into avian feeding guilds
Sequence and taxonomy closely follow Dickinson (2003) and Gill & Wright (2006). SWPF = Sungai Wain Protection Forest; GLPF = Gunung Lumut
Protection Forest; PJ = Pinang Jatus; M = Mului; Visit I = data from Pieterse & Wielstra (2005); Visit II = data from Boorsma (2008). Avian feeding
guild is a combination of foraging layer (A = arboreal; U = understorey; T = terrestrial) and diet (F = frugivore; I = insectivore; C = carnivore; N =
nectarivore; combinations possible).

Vernacular
GLPF M GLPF M
visit I visit II

x

x

x

x

x
x
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Vernacular



Forktail 27 (2011) Use of avian feeding guilds to detect small-scale forest disturbance: East Kalimantan, Borneo 61



62 BEN WIELSTRA et al. Forktail 27 (2011)



Wielstra, Ben et al. 2011. "The use of avian feeding guilds to detect small-scale
forest disturbance: a case study in East Kalimantan, Borneo." Forktail 27, 
55–62. 

View This Item Online: https://www.biodiversitylibrary.org/item/266698
Permalink: https://www.biodiversitylibrary.org/partpdf/283597

Holding Institution 
Natural History Museum Library, London

Sponsored by 
Natural History Museum Library, London

Copyright & Reuse 
Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Oriental Bird Club
License: http://creativecommons.org/licenses/by-nc-sa/4.0/
Rights: http://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 15 April 2022 at 17:07 UTC

https://www.biodiversitylibrary.org/item/266698
https://www.biodiversitylibrary.org/partpdf/283597
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

