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ABSTRACT

We propose a simple linear regression equation to predict body mass from body length for
the resident bird species in Taiwan. The data used in fitting the model were summarized
from the literature. Body mass information was not obtained directly from Taiwan. We first
examined the possible geographic variations in body mass using existing bird banding data
collected by the Chinese Wild Bird Federation of Taiwan. The results indicate that variations
between Taiwan and other geographic areas are generally small and acceptable. The overall
linear regression for the body size relations based on 123 species is Log,,(Body mass in g) = -
3.957 + 2.456 Log,,(Body length in mm), with a significant coefficient of determination (=
0.904). The equation was used to predict the mean and 75% prediction intervals for 30 bird
species in Taiwan. The predictions for 14 species were compared with two independent data
sets collected in Taiwan. Except for the Taiwan Magpie (Urocissa caerulea), the absolute rela-
tive errors vary from 2.4% to 50.1%, and all the known means are within the 75% prediction
intervals. The collected data and prediction models are suitable for comparing large num-
bers of species and serving as the basis for predicting many ecological parameters at commu-

nity, ecosystem, and landscape levels.
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INTRODUCTION

Body size is a measure of the overall size of
an organism (Clark, 1979; Piersma and David-
son, 1991), and is also one of the ultimate fac-
tors affecting physiological processes, life strate-
gies, and behavioral and ecological functions
(Peters, 1983). The information is fundamental
for many aspects of avian studies. For example,
measures of body size are frequently used in
physiological and ecological studies as a base-
line for descriptive statistics when comparing
large numbers of species (Dunning, 1993). In
certain community structure studies, calculat-
ing total biomass of consumers supported by
local resources (e.g., Schluter and Repasky,
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1991) is a common routine. Body mass also
plays an important role in predicting the rela-
tionship of abundance and density (Griffiths,
1992; Blackburn and Gaston, 1997; Fa and
Purvis, 1997), and species richness (Finlay et
al., 1996; Gregory, 1998). In ecosystem studies,
body mass is essential for calculating energy
transfer among trophic levels.

In avian biological studies, body size infor-
mation is mostly recorded as mass (weight) or
length. Body mass has been shown to be one of
the more accurate and less variant measures in
birds (Peters, 1983). Body mass is also more
useful and desirable than body length for most
physiological and ecological studies (Dunning,
1993). For this purpose, adult body mass is
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often regarded as the best single estimator of
avian body size (Rising and Somers, 1989).
Because of high metabolic rates, it is preferable
to measure these data while birds are alive and
in a natural condition. Compared to this
requirement, body length can be easily and
accurately measured in museum specimens.
This explains why bird body length data are
well documented, but body mass data are often
difficult to locate, even for relatively common
species. This situation is particularly true in
Taiwan where ornithological studies are limited
in numbers of researchers, manpower, and
publications. To our knowledge, a comprehen-
sive report on body masses of Taiwan’s resident
bird species is still lacking. Currently, body
mass data are scattered in various forms, 1.e., in
reports and articles (e.g., Hachisuka and Uda-
gawa, 1950; 1951), in organizations conducting
banding operation (e.g., Shiu, 1996), and in
museum collections. Gathering data from such
diverse sources is a time-consuming and some-
times ditficult task.

Recent work by Dunning (1993), who com-
piled body mass data of 6283 bird species pri-
marily by searching published literature, solves
part of the problem. Body mass data for over
100 resident species in Taiwan are available in
Dunning (1993). However, avian studies con-
ducted in Taiwan are seldom published in inter-
national journals, and therefore information
specific to Taiwan was not collected by that
report, which also means that most of the
information in Dunning was derived from sam-
ples outside Taiwan. Since geographic variation
in body mass is a well-known phenomenon, an
immediate question of applying Dunning’s data
emerges: Can we use the data in Dunning
(1993) to represent the species distributed in
Taiwan?

Silva and Downing (1995) suggest using
least-squared regressions to predict body mass
from body length for many orders and family
groups of mammal species in the world. These
equations were derived from fitting a power
function by linear regression of the logarithmi-
cally (base 10) transformed length and mass.
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Though they found many insignificant rela-
tionships for some family groups, they were
able to obtain highly significant relationships
with all coefficients of determination (r*)
greater than 0.837 for all the order groups. In
general, the coefficients of determination for
family groups are not necessarily greater than
those in the order groups.

The purposes of this study are to evaluate
the validity of applying Dunning’s data in rep-
resenting the resident bird species in Taiwan
and to derive general equations to predict body
mass data from available body length data. It is
hoped that these body mass data can provide a
basis for future community, ecosystem, and
landscape studies in Taiwan.

MATERIALS AND METHODS

Data sources

The scope of this study is limited to the 156
resident species in Taiwan. We extracted body
mass data from Dunning (1993), and body
length data from Meyer de Schauensee (1984).
Meyer de Schauensee (1984) did not explain
where the body length measurements were
taken from, but the citations of Hachisuka and
Udagawa (1950; 1951) indicate that part of his
data are directly from Taiwan. The data pre-
sented in Dunning (1993) are a worldwide col-
lection. The data regarding body mass of resi-
dent species in Taiwan were mostly obtained
from other geographic areas, and not directly
taken from bird samples in Taiwan. A few of
them were from captive individuals. We
obtained avian body mass data for 126 species
and body length data for 155 species. Except
for the Greater Striated Swallow (Hirundo strio-
lata), body length data for most of the resident
species were compiled.

Data analysis

An independent data set of 34 species from
the database of a bird banding study conducted
by members of the Chinese Wild Bird Federa-
tion in Taiwan (Shiu, 1996) was used to evalu-
ate geographic variations in Dunning’s data.
We evaluated this variation by calculating a rel-
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ative error (RE, %) using the formula:
Where BW,, ... is the body mass value for a
given species from Dunning (1993) and BW,, ,
socicry 18 the value reported by Shiu (1996).
Absolute RE is the absolute value of RE.

We used least-square linear regression mod-
els to predict body mass from body length.
Body lengths (mm) were estimated as mean
measurable body length from bill to tail. When
only range values were given, we used the arith-
metic mean of minimum and maximum values
to represent average body length. While body
length data vary with sex, the average lengths of
both sexes were used. Body mass data (gm)
were also calculated by the same approach. The
body mass data set used in this paper is listed in
Appendix 1. The nomenclature of bird species
follows Meyer de Schauensee (1984). Except
for 30 species that have an abundant bird col-
lection (Appendix 1), most of the body mass
data used in this study have sample sizes small-
er than 30. Due to their disproportionately
long tail, the Pheasant-tailed Jacana
(Hydrophasianus chirurgus) and the Black Par-
adise Flycatcher (Terpsiphone atrocaudata) were
excluded after the first diagnosis of regression
analysis.

Models were derived by fitting a linear
regression of the log, transformed body length
(L) and body mass (W) (Log,, W = a + b Log,,
L). We calculated an overall equation for all
species and specific equations for every order
and family group consisting of more than four
species. The assumptions of the regression
models were checked by using standard residual
analysis in SYSTAT (SPSS, 1997).

The overall regression model (using all
species) was used to predict the body masses of
the 30 species which lack of body mass records
in Dunning (1993). Means and 75% prediction
intervals were calculated. The 75% prediction
intervals are commonly used in forest inventory
and wildlife population estimates. The perfor-
mance of this prediction model was evaluated
by calculating a similar RE. The item BW
in the above equation was replaced by our pre-
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dicted body mass value for a given species.
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Eleven species in Shiu (1996) were used for this
comparison.

RESULTS

We evaluated the question of geographic
variation by comparing two data sets: Dunning
(1993) and Shiu (1996). Except for the Black-
crowned Night Heron (Nycticorax nycticorax)
that has a very large RE (86.8%), the absolute
REs for the other 33 species vary from 0% to
32.7% with a mean of 9.7% and median of
8.3% (Table 1). Overall, geographical varia-
tions are relatively small and acceptable. For
the Black-crowned Night Heron, the maximum
body mass (686 g, n = 36, from Shiu, 1996)
measured in Taiwan is significantly smaller than
that recorded in northeastern America and does
not fall within the reported ranges (724-1014
g). Therefore, this may represent a true geo-
graphic variation, and this record was dropped
in the following analyses.

The regression analyses (Table 2) indicate a
positive relationship between body mass and
body length for resident bird species in Taiwan.
Except for the equations for the Families
Columbidae (and Order Columbiformes), Pari-
dae, and Sylviidae, all the other models have
relatively high coefficients of determination,
and the slopes and constants of the regression
lines are significantly greater than zero. Some
equations calculated from the family groups
have a higher coefficient of determination than
that of the overall model using all species.
Because of its relatively larger sample size and
broader prediction domain, we used the overall
model to perform predictions.

This overall regression model has a signifi-
cant coefficient of determination (r* = 0.904)
and indicates a good fit of the data (Fig. 1A).
Body mass and body length have a high correla-
tion coefficient (r = 0.951, p < 0.0001). Resid-
ual analyses show that the regression function is
linear, the error terms have a normal distribu-
tion, and the error variance is constant. The
plot of residuals against predicted values (Fig.
1B) also shows that the model meets the
assumptions of the linear regression.
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Table 1. Body mass comparison for data reported by Dunning (1993) and those taken in Taiwan
(Shiu, 1996).

Body mass (g)

Common name Dunning (1993) Shiu (1996) Relative error (%)
Cattle Egret 338.0 264.2 27.9
Black-crowned Night Heron 883.0 472.8 86.8
Barred Buttonquail 58.0 595 -2.5
Greater Painted Snipe 121.0 149.4 -19.0
Kentish Plover 41.4 49.3 -16.0
Common Sandpiper S 50.7 2.0
Little Tern 57.0 53.8 S
Common Kingfisher 27.0 30.9 -12.6
Barn Swallow 16.0 16.6 -3.6
Greater Striated Swallow 22.0 221 -0.5
Pacific Swallow 151 15.5 -15.5
Plain Martin 13.4 10.1 32.7
Black Drongo 49.8 55.6 -10.4
Blyth’s Parrotbill 5.5 5.9 -6.8
Vinous-throated Parrotbill 10.9 9.1 19.8
Green-backed Tit 14.0 12.3 13.8
Gould’s Nun Babbler 15 18.8 -6.9
Streak-throated Fulvetta 10.0 10.1 -1.0
Gray-cheeked Fulvetta 14.4 14.1 2:1
Streak-breasted Scimitar Babbler 32.0 37.6 -14.9
Rufous-capped Babbler 10.3 10.4 -1.0
Black Bulbul 42,9 52.8 -18.8
White-tailed Robin 27.0 24.5 10.2
White-browed Bush Robin 14.6 14.1 55
Zitting Cisticola 7.0 7.9 -11.4
Yellow-bellied Prinia 7.0 7.2 -2.8
Tawny-flanked Prinia 9.2 8.3 10.8
Snowy-browed Flycatcher 8.2 8.5 -3.5
White Wagtail 21.0 20.5 2.4
Japanese White Eye 10.0 9.0 1]
Spotted Munia 13.6 12.8 6.2
White-rumped Munia 12,3 10.5 171
Gray-headed Bullfinch 20.0 21.8 -8.3
Furasian Tree Sparrow 22.0 22.0 0.0

Lt |
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Table 2. Equations for converting avian body lengths (mm) to body masses (g) (both variables are log,, trans-

formed) fitted for all, orders of, and families of resident bird species in Taiwan. Significance of F-test: NS p >

0.05;* p < 0.05;** p < 0.01;*** p < 0.001.

Order Family n Intercept (a) Slope (b) r F-test
All birds 123 -3.957 2.456 0.904 St
Ciconiiformes Ardeidae 6 -4.642 2.673 0.939 .
Falconiformes Accipitridae 5 -6.315 3.375 0.933 i
Galliformes Phasianidae 6 -2.193 1.829 0.920 £
Gruiformes 8 -2.507 1.914 0.882 ettt
Rallidae 6 -3.975 2.514 0.836 i
Charadriiformes 8 -1.166 1.280 0.766 X
Columbiformes ~ Columbidae 6 0.385 NS
Strigiformes 7 -2.816 2.064 0.943 i
Strigidae 6 -3.165 2.215 0.932 ol
Passeriformes 65 -3.324 2.136 0.870 s
Corvidae 5 -3.770 2.343 0.774 %
Paridae 4 0.885 NS
Timaliidae 9 -3.258 2117 0.923 5
Turdidae 8 -3.388 2.186 0.880 i
Sylviidae 6 0.007 NS
Musciapidae 5 -4.792 2.757 0.779 x

Despite the high coefficient of determina-
tion, considerable variations exist (SSE = 4.708
and MSE = 0.039). Body masses for some
species slightly deviate from the prediction line
and the 95% prediction intervals (Fig. 1A).
Part of this deviation is due to those species

LOG(Body mass in g)

sl
3.2

| | Bttt St B
20 24 2.8
LOG(Body length in mm)

having body lengths ranging from 100 to 200
mm.

Using the overall regression model, we pre-
dict body masses for 30 resident bird species in
Taiwan (Table 3). Twelve out of the 14 endemic
species (86%) in Taiwan are included. The 75%

0.6 (B)
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Figure 1. Relationship between body length and body mass (both were logl0 transformed) for 123 breeding
bird species in Taiwan; (A) scatter plot with the regression line and 95% confidence intervals, and (B) residuals

against predicted values.
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prediction intervals suggest the potential body
mass ranges for the bird species. Using the data
from banding studies, the prediction varied.
The RE for the Taiwan Magpie (Urocissa
caerulea) was exceptionally high (329%), while
the absolute REs for the other 11 species varied
from 2.4% to 50.1%. Since the Taiwan Magpie
has relatively longer tail than other species, the
prediction was incorrect. Seven species have
reasonable predictions with a close fit in the
mean estimate (absolute RE < 22%). Four
species were overestimated, while two species
were underestimated. However, all 13 estimat-
ed averages fall within our 75% prediction
intervals.

DISCUSSION

The simple linear regression model based on
the relationship between body length and body
mass allows researchers to get a first clue on the
possible body mass of some lesser known resi-
dent bird species in Taiwan. Ideally this rela-
tionship should be done and enhanced by
adding more variables and by using multivari-
ate analysis to perform the prediction (Dun-
ning, 1993). However, data for such an
approach are rarely available and require large
sample sizes. This limitation is even worse in
Taiwan where no comprehensive body size
information is available in the literature, except
for scattered reports in autoecological studies
(e.g., Severinghaus, 1987). Given this restric-
tion, a simple linear regression model is an
alternative to fill the gap.

With limited data, we have tried to create
equations that can be used to predict body mass
from body length. For Taiwan’s resident birds,
we suggest using the overall model to make the
prediction. This model has a strong relation
between body mass and body length (r =
0.951), and the coefficient of determination of
the overall regression function is high (r* =
0.904). This model can predict the general
trend of the relation between body mass and
body length for the resident bird species in Tai-
wan. However, it may not precisely predict the
mean body mass value for a particular species.
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Due to variations caused by diverse shapes of
bird species, the sum of square errors (SSE) of
this regression model is also relatively large.
This variability is higher for those species hav-
ing body lengths ranging from 100 to 200 mm,
therefore reducing the prediction accuracy and
precision. Peters (1983) suggested that one of
the most common charges against body size
relationships is that they sacrifice precision to
achieve generality, which is also true in our
cdase.

Researchers should utilize our results with
caution. The motivation of this paper is to
integrate available data and make predictions
by regression analysis to fill the vacancy of
avian body mass information in Taiwan. Our
predictions and the data extracted from Dun-
ning (1993) are not intended to challenge the
accuracy of measured data taken from Taiwan.
We recommend using the data taken from Tai-
wan (e.g., Chou et al., 1994; Shiu, 1996) in the
first place if they are available, then the data
taken from other geographic areas (e.g. Dun-
ning, 1993). Our prediction here should only
be employed when both kinds of information
are unavailable. Moreover, the models integrat-
ed in this paper are aimed to help research at
community, ecosystem, and landscape levels
rather than at population or individual levels.
These data are suitable for comparisons among
large numbers of species and serve as the basis
for predicting many ecological parameters in
community or ecosystem studies (e.g., total
biomass of trophic levels, energy transfer rate,
species richness, etc.) (Peters, 1983; Griffiths,
1992; Finlay et al., 1996; Blackburn and Gaston,
1997; Gregory, 1998). For studies on autoecol-
ogy or population biology, which usually
require more precise body mass information,
our data provide elementary information but
may not be accurate enough for their purposes.
Researchers are urged to take their own field
measurements to get body mass data or to use
individual species (e.g., Lee, 1998) for which
much data has been compiled to construct a
linear regression.

Several approaches can be tried to improve
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the prediction accuracy. We discuss the follow-
ing possibilities: adding more variables, per-
forming prediction at lower taxonomic groups,
and improving data quality. Birds are known to
have various body shapes. Body length, record-
ed as the total length from bill to tail, is an over-
all, but rough and sometimes poor, measure of
body shape. In our data, there is considerable
variation in the proportion of tail length to
total length. To improve the prediction accura-
cy, one can try to use the measure of body
length minus tail length as the predictor of
body mass. Also, performing multivariate sta-
tistics with many body measurements is anoth-
er option.

Performing the prediction using more spe-
cific taxonomic groups, such as order, family, or
even genus, is the other possible approach to
improve precision. In general, members
belonging to the same taxonomic group are
more similar in morphology. However, this
approach may be constrained by at least two
problems. First, it requires a considerable sam-
ple size in an individual taxonomic group to
build a good model. It may be possible to use
data from around the world to derive these
relationships. However, as Silva and Downing
(1995) have shown in a mamml study, per-
forming linear regression analysis using lower-
level taxonomic groups does not guarantee a
better fit of the data. Using the limited data of
Taiwan, we also found similar results. We sus-
pect similar results might occur in birds when
using species compiled from all over the world.
The second problem is associated with the
domain limitation that each specific model can
predict. Those species in specific taxonomic
groups tend to have smaller body size ranges.
An equation derived from such a data set can
only predict those species that have body
lengths falling within this domain. It is erro-
neous to extrapolate the data outside the
domain.

Avian body mass varies according to time of
day, season, and sex (Clark, 1979). Many
species of birds vary in size across their geo-
graphic range (Dunning, 1993). Such varia-
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tions may reduce the validity of using the data
in model building. We evaluated the geograph-
ic variation issue by comparing Dunning’s data
with an independent data set from Taiwan.
Except for one species, the results are reason-
able. Despite this, our data set still needs some
improvement. Three-fourths of the Taiwan res-
ident bird data in Dunning (1993) have sample
sizes of less than 30. The data from Meyer de
Schauensee (1984) also need some updates. It
is apparently that higher quality data are need-
ed in the future to derive better and more accu-
rate models.

With continuing efforts of long-term ecolog-
ical research (e.g., Chou et al., 1994), museum
collection (C. W. Yen, pers. comm.) and bird
banding studies (e.g., Shiu, 1996) in Taiwan, it
is expected that more data on body mass and
body size for bird species will be readily avail-
able in the near future. We expect to refine the
models presented in this paper when these data
become available.
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Appendix 1. Body mass data extracted from Dunning (1993) used in this study. Original data as

ranges or as different sexes were arithmetically averaged.

Common name Scientific name Chinese name n Mean body
mass (g}
Little Grebe Podiceps ruficollis 7N 50 201.0
Brown Booby Sula leucogaster RS 133 1093.0
Cattle Egret Bubulcus ibis T B 9 338.0
Little Heron Butorides striatus e 34 212.0
Eastern Reef Egret Egretta sacra 5 2 356.0
Chestnut Bittern Lxobrychus cinnamomenus SN 1 106.0
Yellow Bittern Lxobrychus sinensis we/ [N 2 98.0
Black-crowned Night Heron Nyeticorax nycticorax e 5 883.0
Mandarin Duck Aix galericulata g 2 570.0
Besra Sparrowhawk Accipiter virgatus REE 13 122.0
Black Kite Milvus migrans HIE 30 827.0
Crested Serpent Eagle Spilornis cheela PN NA 1072.0
Mountain Hawk-Eagle Spizaetus nipalensis HEE NA 3000.0
Osprey Pandion haliaetus fafE 24 1486.0
Formosan Hill Partridge Arborophila crudigularis GEILITT 2 265.0
Chinese Bamboo Partridge Bambusicola thoracica ik NA 270.0
Blue-breasted Quail Coturnix chinensis /NERER 8 31.0
Swinhoe’s Blue Pheasant Lophura swinhoii EZ NG 2 1100.0
Common Pheasant Phasianus colchicus B 7137 1396.0
Mikado Pheasant Syrmaticus mikado i HE 4 1158.0
Barred Buttonquail Turnix suscitator i —Hts NA 58.0
Small Buttonquail Turnix sylvatica Sl NA 40.0
White-breasted Water-hen Amaurornis phoenicurus R 2 173.0
Common Moorhen Gallinula chloropus (ANTERIS 213 303.0
Ruddy-breasted Crake Porzana fusca FERRLEE NA 60.0
Slaty-legged Crake Rallina eurizonoides TR A 2 110.0
Water Rail Rallus aquaticus fliisis 50 120.0
Slaty-breasted Rail Rallus striatus T Mok g NA 110.0
Pheasant-tailed Jacana Hydrophasianus chirurgus TR 8 178.5
Greater Painted Snipe Rostratula benghalensis il 34 121.0
Kentish Plover Charadrius alexandrinus BRI 38 41.4
Commeon Sandpiper Tringa hypoleucos ik 38 51.7
Brown Noddy Anous stolidus ¥ e 12 198.0
Little Tern Sterna albifrons 7NHEES 30 57.0
Roseate Tern Sterna dougallii AL HEEE 299 110.0
Black-naped Tern Sterna sumatrana EEE NA 100.0
Green-winged Pigeon Chalcophaps indica ARG 14 124.0
Rock Pigeon Columba livia ES 78 355.0
Red Cuckoo Dove Macropygia phasianella RREIE 7 180.0
Spotted Dove Streptopelia chinensis L) 343 159.0

76




Oriental Turtle Dove

Red Turtle Dove

Lesser Coucal

Grass Owl

Collared Owlet

Brown Hawk Owl
Collared Scops Owl
Common Scops Owl
Mountain Scops Owl
Tawny Owl

Savanna Nightjar

House Swift

Fork-tail Swift
White-throated Needletail
Common Kingfisher
Gray-capped Woodpecker
White-backed Woodpecker
Gray-headed Woodpecker
Oriental Skylark

House Martin

Barn Swallow

Greater Striated Swallow
Pacific Swallow

Plain Martin

Large Cuckoo-shrike
Gray-chinned Minivet
Bronzed Drongo

Black Drongo
Black-naped Oriole
Maroon Oriole
Large-billed Crow

Gray Treepie

Eurasian Jay

Furasian Nutcracker
Eurasian Magpie

Blyth’s Parrotbill
Vinous-throated Parrotbill
Black-throated Tit

Coal Tit

Green-backed Tit

Varied Tit

Eurasian Nuthatch
Gould’s Fulvetta
Streak-throated Fulvetta
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Streptopelia orientalis
Streptopelia tranquebarica
Centropus bengalensis
Tyto capensis
Glaucidium brodiei
Ninaox scutulata

Otus bakkamoena

Otus scops

Otus spilocephalus
Strix aluco
Caprimulgus affinis
Apus affinis

Apus pacificus
Hirundapus caudacutus
Alcedo atthis

Picoides canicapillus
Picoides leucotos

Picus canus

Alauda gulgula
Delichon urbica
Hirundo rustica
Hirundo striolata
Hirundo tahitica
Riparia paludicola
Coracina novaehollandiae
Pericrocotus solaris
Dicrurus aeneus
Dicrurus macrocercus
Oriolus chinensis
Oriolus trailli

Corvus macrorhynchos
Dendrocitta formosae
Garrulus glandarius
Nucifraga caryocatactes
Pica pica

Paradoxornis nipalensis
Paradoxornis webbianus
Aegithalos concinnus
Parus ater

Parus monticolus

Parus varius

Sitta europaea

Alcippe brunnea

Alcippe cinereiceps
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Gray-cheeked Fulvetta

Alcippe morrisonia

White-throated Laughing Thrush Garrulax albogularis

Formosan Barwing

Pygmy Wren Babbler

Rusty-cheeked Scimitar Babbler

Streak-breasted Scimitar Babbler

Rufous-capped Babbler
Black Bulbul

Brown Dipper

Northern Wren
White-browed Shortwing
Little Forktail

Blue Rock Thrush
White-tailed Robin
Plumbeous Redstart
White-browed Bush Robin
Scaly Thrush

Island Thrush
Brown-flanked Bush Warbler
Bright-capped Cisticola
Zitting Cisticola

Striated Prinia
Yellow-bellied Prinia
Tawny-flanked Prinia
Snowy-browed Flycatcher
Black-naped Blue Monarch
Ferruginous Flycatcher
Vivid Flycatcher

Japanese Paradise Flycatcher
Alpine Accentor

White Wagtail

Long-tailed Shrike

Tufted Myna

Plain Flowerpecker
Scarlet-breasted Flowerpecker
Japanese White Eye
Black-headed Munia
Spotted Munia
White-rumped Munia
Gray-headed Bullfinch
Eurasian Tree Sparrow

Russet Sparrow

Garrulax canorus
Proepyga pusilla
Pomatorhinus erythrogenys
Pomatorhinus ruficollis
Stachyris ruficeps
Hypsipetes madagascariensis
Cinclus pallasii
Troglodytes troglodytes
BI‘I&ICI’I‘YPIEF‘}JX Hontana
Enicurus scouleri
Monticola solitarius
Cinclidium leucurum
Rhyacornis fuliginosus
Erithacus indicus
Zoothera dauma
Turdus poliocephalus
Cettia fortipes

Cisticola exilis

Cisticola juncidis
Prinia criniger

Prinia flaviventris
Prinia subflava
Ficedula hyperythra
Monarcha azurea
Muscicapa ferruginea
Niltava vivida
Terpsiphone atrocaudata
Prunella collaris
Motacilla alba

Lanius schach
Acridotheres cristatellus
Dicaeum concolor
Dicaeum ignipectus
Zosterops japonicus
Lonchura malacca
Lonchura punciulata
Lonchura striata
Pyrrhula erythaca
Passer montanus

Passer rutilans
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