The use of the point count method for bird survey in the Atlantic forest
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ABSTRACT. The point count method has been widely used in tropical forest for sampling bird communities. In the

present study, we investigated if data on richness and abundance acquired using the point count method are different

comparing spring/summer (breeding season) and fall/winter (non-breeding season) in three types of the Brazilian At-

lantic forest. Twelve sites were sampled seasonally during one year. In general we recorded more species and individuals

during the breeding seasons. However, bird communities vary seasonally among the forest types and functional groups.

We demonstrate that the use of point counts in tropical forest should be adjusted considering the differences in forest

types and feeding guilds.

KEY WORDS. Birds; feeding guild; seasonal changes; survey method; tropical forest.

The point count is one of most common methods to sur-
vey birds in forest ecosystems of Tropical regions. It involves
mainly auditory detections of birds within fixed or unlimited
radius plots (BLonpEL et al. 1970, Hutto et al. 1986). Its accuracy
and efficiency are substantially influenced by observer effort,
affecting information such as richness and species abundance
(Rosenstock et al. 2002, Bart & Earnst 2002, Betts et al. 2005).
This method also has limitations due to variations of the bird
activity during the year, which can underestimate local rich-
ness and species abundances (WHITMAN ef al. 1997, THompsON
2002, Antunes 2008); birds tend to be more active and more
easily detected during the breeding season (usually spring and
summer) than during the non-breeding season (fall and win-
ter).

The goal of this study was to compare field data obtained
by using the point count method during breeding and non-
breeding seasons in different sites of the Brazilian Atlantic for-
est. Basically, we investigated if data on richness and abun-
dance obtained in spring/summer (breeding season) were dif-
ferent from those obtained in fall/winter (non-breeding sea-
son); our hypothesis was that those data achieved in different
seasons were distinct due to an expected difference in the ac-
tivity (primarily vocal activity) between the periods.

MATERIAL AND METHODS

This study was carried out in the southern portion of the
Brazilian Atlantic forest from August 2003 to January 2006. There
are three types of forest in the southern portion of the Brazilian
Atlantic forest (see Ouivelra-FiLno & Fontes 2000): seasonal semi-
deciduous forest (SSF), mixed ombrophilous forest (MOF), and
dense ombrophilous forest (DOF). Twelve study sites were
sampled: four in SSF, five in MOF and three in DOF (Figs 1 and
2). The sites were selected according their size (larger than 500
ha) and history of disturbance (low disturbance); this procedure
permitted a selection of representative sites of each forest type.

We used the point count method with limited distance
(100 m, Hurtro et al. 1986, Bissy et al. 1992). Twelve point counts
were placed in each site; each point was 200 from the other and
at least 300 m from the forest edge. Point counts were performed
in the morning, beginning with increased bird activity, and fin-
ishing around 3 hours later; the time for sampling in each point
was 15 minutes, and another 15 minutes was the time necessary
for the displacement of the observer and his assistant from one
point to another. Six points were performed in each morning;
the other six points were sampled the following day. We avoided
performing point counts in days with rain and stronger wind.
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O Study areas
l:l Atlantic semi-deciduous forest
l:l Atlantic mixed ombrophilous forest
- Atlantic dense ombrophilous forest

Figures 1-2. (1) The original distribution of Brazilian Atlantic Forest (gray area); the rectangle indicates the study area, (2) the studied
sites (white points) in the southern portion of the Brazilian Atlantic forest, where three forest types are found; PR and SC indicates the

States of Parana and Santa Catarina respectively.

Each pair or flock of each species was counted once (one con-
tact) during point counts. Only birds heard were recorded. There
were some recordings only visually, but of species flying over
the forest (e.g. vultures and herons), which were not considered
in this study; their habits are not strongly related to forest. In all
study sites, 12 point counts were surveyed once per annual sea-
son (spring: September-November; summer: December-Febru-
ary; fall: March-May; winter: July-August): this resulted a total
of 192 point counts in SSF, 240 in MOF and 144 in DOF (result-
ing in a grand total of 576).

Bird richness and abundance were defined as the total
number of species and total number of contacts respectively. In
each forest type, richness and abundance were determined con-
sidering the spring/summer (breeding season) and fall/winter
(non-breeding season). In addition, we analyzed variations on
richness and abundance considering the functional bird groups
traditionally considered in the literature with higher species
numbers: frugivores, insectivores, and omnivores. The analysis
based on functional groups seems more appropriate than single
species or multiple lists to show modifications in ecosystems
parameters, such as seasonal changes and forest structure (IoNGH
& van WEErD 2006). The Sorenson index was used to analyze the
similarity between breeding and non-breeding seasons regard-
ing to their number of species (Macurran 1988). We used Morisita-
Horn index to estimate the similarities of number of contacts
among two seasons (MAGURrRAN 1988). A Mann-Whitney test (U)
was used to compare bird richness and abundance in breeding
and non-breeding seasons in the three forests types and in the
three functional birds groups (Zar 1999).

RESULTS

A total of 248 bird species were recorded in the twelve
sites sampled; 165 species in SSF, 151 species in MOF, and 179
species in DOF. The Sorenson and Morisita-Horn indexes were
similar between the two seasons in the three forest types (Tab. I).
In both MOF and DOF species richness and abundance recorded
per point count were significantly higher in breeding than in
non-breeding season (Tab. II, Mann-Whitney, p < 0.01); for the
SSF the difference between the seasons was not significant.

Considering all sampling areas and seasons, we recorded
46 frugivores, 105 insectivores, and 86 omnivores. In all
unctional bird groups, both Sorenson and Morisita-Horn indexes
were similar between the two seasons (Tab. I). Paired compari-

Table I. Sorenson and Morisita-Horn indexes of breeding and non-
breeding season similarities for all species and functional bird
groups in semi-deciduous forest (SSF), mixed ombrophilous forest
(MOF), and dense ombrophilous forest (DOF).

Forest types

All species Frugivores Insectivores Omnivores

Sorenson
SSF 0.82 0.85 0.77 0.86
MOF 0.87 0.84 0.85 0.87
DOF 0.78 0.78 0.85 0.67
Morisita-Horn
SSF 0.96 0.95 0.98 0.96
MOF 0.86 0.89 0.91 0.80
DOF 0.83 0.74 0.84 0.88
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sons of seasons showed that richness and abundance recorded
per point count of omnivores were significantly higher in breed-
ing than in non-breeding season in almost all forest types; only
in DOF the abundance of omnivores did not show a significant
difference. For insectivores, only in DOF did we find a signifi-
cant difference in species richness while richness and abundance
did not vary among seasons in the other habitats. For frugivores,
only in DOF a significant difference in abundance was found,
while in the other habitats no significant seasonal differences in
richness or abundance were detected (Tab. II).

DISCUSSION

Our results indicate that species composition and contacts
numbers were similar between the seasons, indicating that most
of the bird species recorded in the breeding season was also
present during the non-breeding season. However, MOF and DOF
showed decrease on bird species and abundance per point count
in the non-breeding season; in SSF these results were not signifi-
cantly different between seasons. The lower frequency of birds
vocalization during the non-breading season is considered one
reason for the low probability of record them during this season
(vaN Heezik & SeppDON 1999, PaGeN et al. 2002), besides the sea-
sonal modification in habitat use and in functional groups
(BLENDINGER 2005, Bowen et al. 2007, Loprez DE CASENAVE et al. 2008).
Considering this, changes in the detection of bird species using
the point count during non-breeding season would be expected
also in SSF (Antunes 2008). This suggests that other factors seem

to have influenced the obtained results in this forest type, like
regular distribution of food during the year and changing of
behavior (e.g. multispecific flock formation) (DeveLey & PERES
2000, Anjos 2002). Anjos et al. (2007) observed also an increase
in richness and abundance of birds due slope area of riparian
forest in seasonal semi-deciduous forest.

Omnivorous birds showed higher differences in richness
and abundance recording between the seasons in all forest sites
when compared to frugivores and insectivores. The plasticity
on resources used by omnivores may have influenced this re-
sult: wide habitat dispersal could have been an important fac-
tor for the decreasing probabilities of omnivorous birds record-
ing during non-breeding season in the present study (CATTERALL
et al. 1998, vaN Heezik & SEDDON 1999, BLENDINGER 2005, MOORMAN
et al. 2007, Lorez DE CASENAVE ef al. 2008).

Richness and abundance of frugivores and insectivores did
not exhibit notable differences between seasons in the study sites.
Anjos (2002) suggested that food supply seems to be higher and
better distributed during the year in SSF, including the non-breed-
ing season, which would benefit such frugivores guild. Moorman
et al. (2007) found that insectivorous birds from bottomland for-
est exhibited few seasonal changes in using arthropods as food
resource. This may suggest that food resources for these guilds
were sufficiently abundant throughout the year in these forest
types. However, several factors, like mixed species foraging flocks
of insectivores (DeveLy & Peres 2000) and flock formation of some
frugivores (e.g. Psittacidae species) may have improved the de-

Table Il. Median values (range 25-75 quartiles) of number of species (richness) and of contacts (abundance) per point count in the
breeding (breed) and non-breeding (Nbreed) seasons in seasonal semi-deciduous forest (SSF), mixed ombrophilous forest (MOF), and
dense ombrophilous forest (DOF). ' Pairwise comparisons using Mann-Whitney test (U).

Richness Test ! Abundance Test !
Breed Nbreed Breed Nbreed U
All species
SSF 16 (12-23) 15 (8.5-19) 3940.0 ns 20 (14-27) 19 (11-25.5) 4117.5 ns
MOF 18 (14-21) 16 (11-19.5) 5213.5* 24 (18.5-28) 19 (13-26) 5306.0*
DOF 19 (16-22.5) 16 (12-18) 1347.0* 22 (20-26.5) 18 (13.5-22) 1362.0*
Frugivores
SSF 3(1-4) 2(1-4) 3954.5 ns 3(1-5) 2 (1-4) 3963.5 ns
MOF 1(0-2) 1 (0-1) 6528.0 ns 1 (0-2) 1 (0-1.5) 6482.0 ns
DOF 3 (2-4) 3 (2-4) 2285.5 ns 4 (3-5) 3 (2-4) 2074.0**
Insectivores
SSF 7 (4.5-9) 6 (4-9) 4514.0 ns 8 (5-11) 8 (5-12) 4449.0 ns
MOF 9.5 (7-12) 8 (6-12) 6557.5 ns 12 (8-15) 10.5 (8-14.5) 6657.5 ns
DOF 8 (5-10) 5(4-7) 1691.0* 11 (8-14) 10 (7-14) 2374.0 ns
Omnivores
SSF 6 (4-9) 5(3-8) 3655.5** 9 (5-12) 6 (4-10.5) 3743.5**
MOF 7 (5.5-9) 5@3-7) 4228.0* 9 (6-11) 7 (5-9) 5611.0*
DOF 7 (6-9) 5 (4-6.5) 1268.0* 10 (6-12.5) 9 (5-12.5) 2305.0 ns

*p <0.001; ** p <0,01; ns: no difference significant.
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tectability of these guilds in non-breeding season, once this as-
sociation often occurs. Specifically in DOF, frugivores presented
significant differences in abundance comparing the seasons, what
could be attributed to a local migration (altitudinal) (Sick 1997,
Ister & IsLer 1999). In the same forest type, insectivores presented
significant differences in richness when the seasons were com-
pared, but without clear reasons.

Based on the results of the present study, bird communi-
ties vary among forest types and functional groups. This sug-
gests that the use of point counts for bird sampling in these
three types of forest in the southern portion of the Brazilian
Atlantic forest should be adjusted: the field method could be
concentrated during the breeding season (Spring and Summer),
even in SSF sites, what would reduce the probability of under-
estimate local richness and species abundance, mainly of om-
nivorous birds. This procedure is useful once it can reduce the
time spent in collecting field data. Anjos (2007) observed that a
sampling period of only four days was enough to record 90%
of bird species in a SSF area during the breeding season.
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