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要

黑枕黃鸝 Oriolus chinensis 是黃鸝科（Oriolidae）鳥種，分布於
亞洲東部、南部與東南亞各國，因遷移性或留棲性、繁殖地、外型特
徵與鳴聲差異分為 20 多個亞種，台灣的黑枕黃鸝目前被歸屬於
Oriolus chinensis diffusus 亞種(以下簡稱黃鸝)。主要棲息於疏林地帶，
以植物果實、昆蟲為主食，多於樹林上層活動，築巢於樹梢末端。為
了解其繁殖生態與棲地需求，建立本種在台灣的基礎生態學資料，在
2004 到 2006 年的繁殖季與 2004 和 2005 的非繁殖季，在屏東穎達生
態休閒農場與花蓮新光兆豐休閒農場進行定點行為觀察。這三年間共
錄製到黃鸝的三種鳴聲類型共 22 種音節，兩研究地點間有明顯的方
言差異。黃鸝繁殖季節在 3~7 月，以 4 到 6 月為高峰，一對黃鸝一年
通常生 2 窩蛋，雌鳥獨立負責築巢與孵卵，而雄鳥負責警戒，幼鳥孵
化後則由雙親共同餵食。三年間在穎達共發現 43 個巢，而觀察到成
功離巢之幼鳥 10 隻，繁殖成功率為 23.3%，在兆豐共發現 22 巢，成
功離巢之幼鳥 4 隻，繁殖成功率為 18.2%。巢材均使用附近的草莖、
樹皮、葉片及少許人工材料。屏東穎達的築巢樹種以麻六甲合歡
(Albizia falcate)為主(81.4%)，花蓮鳳林以黑板樹(Pachira macrocarpa,
63.7%)為主。屏東穎達的繁殖失敗原因包括天敵掠食及氣候造成的損
害，花蓮鳳林則以遊客干擾及獵捕為主要威脅。亞成鳥在非繁殖期可
能與雌鳥一起活動，繁殖期可能參與繁殖。黃鸝喜好在同一棵樹的不
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同枝條同一方位築巢。黃鸝的巢附近常有大卷尾(Dicrurus
macrocercus)的巢，兩者有共同防禦的行為。
關鍵字：繁殖生態，繁殖成功率，棲地利用，黑枕黃鸝。
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Abstract
Black-naped Oriole (Oriolus chinensis), Oriolidae, Passeriformes, is
a member of old world songbirds. It has a wide distribution all over the
eastern Asia, and is divided into 18 to 20 subspecies by differences in
breeding sites, residents or migrants, morphological characters and songs.
The populations breeding in Taiwan are classified as subspecies Oriolus
chinensis diffusus. Black-naped Orioles inhabit in wooded habitats with a
preference for tall secondary forests and disturbed wooded habitats and
the staple foods of Black-naped Orioles are fruits, larvae, pupae and
imagines of insects. This study was intented to understand the habitat
preference and to explore the fundamental ecological data of Black-naped
Oriole in Taiwan. Breeding seasons of Black-naped Oriole started from
March and ended in July, and reached its peak from April to June. Most
of the birds had two broods each year. Females built nests and incubated
for 17-21 days alone, and males shared feeding and protecting juveniles
after hatching. The birds of Pingtung population often built their nests on
tall Albizia falcate and those of Fenglin population on Pachira
macrocarpa. The breeding success was 23.3% in Pingtung and 18.2% in
Fenglin. The breeding failure were due to human disturbance, climate,
and poaching. The materials used for nest were bark, grass, leaves, and
some artificial materials. Black-naped Orioles prefer to build nests at the
same tree but on different branches. The nests were often closed to nests
of Dicrurus macrocercus. Cooperative defenses between these two birds
were observed.
Keywords: breeding biology; breeding success; habitat preference; Black-naped
Oriole.
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Introduction
Black-naped Oriole (Oriolus chinensis), Oriolidae, Passeriformes is
a member of old world songbirds (Milwright 1998, Zhang 2000). It has a
wide distribution all over the Eastern Asia and is divided into 18 to 20
subspecies by differences in breeding sites, residents or migrants,
morphological characters and songs (Meinertzhagen 1923, Sibley and
Monroe 1990, Dickinson 2000). The summer residents breed north to
Inner Mongolia, Manchuria, and North China, south to South China and
to Szechwan, Gansu, and Shanxi in the west. The residents occur
southeastern Asia, Hainan, and southeastern Yunnan (Clements 2000).
According to records from Wild Bird Federation Taiwan the Black-naped
Oriole is resident in Taiwan, and migrants from northern Asia were rarely
seen.
Black-naped Orioles inhabit in wooded habitats with a preference
for tall secondary forests and disturbed wooded habitats (Coates and
Bishop 1997). Rarely staying at ground, single or paired Black-naped
Orioles often perch in the canopy layer and occasionally mix with other
species in fruiting trees. Readily they would fly across an open area from
one group of trees to another (Wu 1986, Coates and Bishop 1997).
Black-naped Orioles mainly eat fruits, larvae, pupae and imagines of
insects (Zhao 1985, Cai 1987). In India and China, breeding season of
Black-naped Oriole starts from April to June (Meinertzhagen 1923).
Females were reported to incubate 14-16 days alone in Mount ChangBai,
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China (Zhao 1985). The fledglings leave nests about 16 days after
hatching and still stay near nests 1-2 days begging for food from parents
(Zhao 1985, Cai 1987).
Although there are some records from field observations of
Black-naped Oriole, the factors affecting habitats selection and breeding
success are still unclear. Many tree- and ground-nesting birds typically
lose 50% or more nesting attempts to predators each year (Martin 1993).
With such high risk, it is expected that natural selection favors the choice
of safe nesting site; numerous studies have confirmed that microhabitat
around nests differs from random and reduces visits by predators (Bekoff
et al. 1989, Martin 1992). In general, many factors would affect the
preference of nest site selection of birds (Hildén 1965). Vegetation
structure was considered as the major factor (Collins 1983), and other
factors such as predation risk (Lindstrome 1990), food availability
(Holmes and Schultz 1988), and body size (Winkler and Leisler 1985)
can affect birds’ selection of perch or nest site (Chen 2003). A higher
nesting site and sparse vegetation can help to increase food availability
(Wu 2003) and lookout for predators.
Breeding success is an important parameter to study the
development and breeding potential of bird population (Robertson 1995).
Growth rate of chicks (Lack 1968), age of first reproduction (Cole 1954),
lifespan (Ghalambor and Martin 2000), duration of breeding season
(Cody 1971) and clutch size (Lack 1954) all closely related with breeding
2

success. Nest failure occurred exclusively during the incubation and
nestling stages (Martin 1993, Ojeda 2004). The nest site selection is an
important factor directly affecting breeding success and individual fitness
if the nest can provide enough cover to avoid predators (Lack 1968,
Martin 1992, Yao 2002). For species in harsh environments, the aspect
and cover around nest sites may also aid thermoregulation. Studies of a
wide variety of species have attributed the arrangement of structural
cover to protection from the wind or sun (Walsberg 1985, Wiebe and
Martin 1998), and hence the nest building can also affect the breeding
success. The distance between nests to forging areas also indirectly affect
breeding success because of parental caring decreasing as the distance
increases (Yao 2002).
Occasionally ecological descriptions about Black-naped Oriole in
Taiwan were shown in some technical reports of biodiversity
investigation, and also in the magazines issued by local conservation
groups, such as the Bulletin of Wild Bird Federation Taiwan. But the
information is still pretty incomplete because of the small population size
of Black-naped Oriole and no scientific investigations were reported.
According to experienced bird-watchers, Black-naped Orioles were
common in woods of bamboo and plowland 60 years ago, compare to the
rarity now. The reasons that population of Black-naped Oriole declined in
the past 50 years could attribute to: artificial hunting, because their
beautiful color and melodious songs; incautious caught by net around
3

orchards for catching frugivorous birds, although Black-naped Oriole is a
insectivorous bird and treated as a beneficial bird (Zhao 1980, Cai 1987);
the fragmentation and disappearance of habitats; human disturbance
causing breeding failure.
Black-naped Oriole has been declared as a rare species in Taiwan.
The study is trying to establish fundamental ecological data about
Black-naped Oriole. We plan to understand (1) phenology of Black-naped
Oriole by observation and record the breeding behaviors in detail; (2)
factors affecting breeding success through analyzing sympatric flora and
avifauna and (3) habitat requirement by measuring the environmental
factors.
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Methods
Study areas
The study was conducted at two places, both with stable breeding
population of Black-naped Oriole. The Inda Eco-friendly Farm (22°39’N,
120°37’E, Fig.1), Wanluan, Pingtung is situated between Mount Liding
and Huwei River, with an area about 50 ha and an altitude of 100 m
above sea level. Originally designed as a golf course, Inda Farm has
mounds, shallow pools, rows of trees of Albizia falcata, Cassia siamea
and Fraxinus griffithii (see Appendix 1), and a lawn with grass Cynodon
dactylon or Chloris barbata periodically mowed. Shrubs or herbs such as
Ixora chinensis, Alocasia macrorrhiza, Chromolaena odorata and
Mikania cordata scattered around trees. There are also fruit trees such as
mongo (Mangifera indica) and lychee (Litchi chinensis), rows of
pineapples, domestic goats, horses and wild boars in the area after it was
switched to the Eco-friendly Farm. Without many travelers, Inda Farm
tends to attract various wild birds. The area with nests of the bird and
where we obtained the behavior data is about 500 m x 600 m. The
avifauna of sympatric birds is listed in Appendix 2.
The other study site is Shin-Kong Chao-Feng Ranch & Resort
(23°48’N, 121°27’E, Fig. 2) in Fenglin, Hualien, situated between
Shoufeng River and Provincial Highway 9 with an area about 200 ha and
100 m above sea level. With extensive plantation surrounded, Chao-Feng
Ranch is a recreational ranch with restaurants, log cabins and campsite,
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stores, gardens, orchards, a zoo and pastures in the main ranch. The area I
obtained the behavior data is within a small plantation about 400 m x 700
m inside the main ranch, where there are fewer people and it is easier to
make observations of breeding behavior. Trees mainly comprised of
Alstonia scholaris, Terminalia boivinii, Pashira macrocarpa and
Koelreuteria henryi (see Appendix 1) were planted with 5 m interval. The
dominant herb species of vegetation at the study area are Ipomoea
obscura, Pennisetum alopecoider, Chloris barbata and Bidens pilosa, and
in the deer park are Ageratum houstonianum and Oxalis corniculata.

Data collection
The study was conducted during three breeding seasons, from the
beginning of March to the end of July, of 2004-2006. Behavioral
observations usually were made 6-16 h including dawn or dusk hours
with a 10 x 25 mm binoculars, and the songs of birds were recorded with
a Sony NetMD walkman MZ-N1 and a Sony ECM-G7M Electret
Condenser microphone. In early spring, daily focal observations were
made on general behavior and any territorial defenses. Nests were located
by following birds with building behavior (e.g. adults carrying nesting
material) and by searching for trees potentially being used for nests in the
study areas. We recorded breeding behaviors each week after a nest was
found until fledging or failure. Other data recorded include songs of
parents, dates of egg laying, incubation, hatching, fledging, and times of
6

feeding the nestlings. As for the nests, I measured their height and
direction (Ściborska 2004). The height and dbh of the nest trees and tree
species within a 20 m x 20 m area, canopy cover, and vegetations and
distance from the nearest foraging area (Ściborska 2004) were also
recorded at the end of breeding season.
Data were collected from 65 nests, of which 43 were found in Inda
Farm and 22 in Chao-Feng Ranch. The nests were initially found at
different stages: 17 during nest building, 30 during the incubation period,
four with chicks hatched, two with fledglings stood near the nest and 12
without any birds.
We took two nests from the Inda Farm and two from Chao-Feng
Ranch when the nests were verified to be empty. Then the measurements
of nests were made (taken with a caliper to the nearest 0.05 mm) which
included: (1) depth of cup; (2) height of cup; (3) internal and external
diameter; and (4) weight percentage of nest materials.
In order to study the relationship between air temperature and egg
laying dates, I used the weather data of March. It is because the averaged
air temperature of approximately 30 days before the start of egg laying
had been shown to be the best predictor of date of egg laying in birds
(Perrins and McCleery 1989, van Noordwijk et al. 1995, Fargallo and
Johnston 1997). All the weather data of Hualien County and Pindtung
County were obtained from website of Central Weather Bureau (Figs 3
and 4, http://www.cwb.gov.tw/V5/index.htm).
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Because the nests of Black-naped Oriole were built quite high in
trees and they were easy to be abandoned when we tried to approach or
climb the nest trees, we could not know exactly how many eggs or
nestlings there were in the nests. The dates of egg laying and hatching
were estimated by behavior of parents. The percentage of successful
hatching and fledging could not be calculated directly, so we defined the
breeding success as nest success:

Breeding Success =

nests with fledging successfully
×100%
all nests we found

Statistical Analysis
Statistical software SAS (V9.1, SAS institute Inc.) was used for data
analysis. Statistical tests were conducted with a significance level of
p=0.05, with all tests being two tails unless stated to the contrary. Means
and standard deviations were used to describe continuous variables, and
percentages for categorical variables. Sound data were analyzed using the
Avisoft-SASLab Pro 4.39.
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Results
Song and daily life
Twenty-two syllables (Catchpole and Staler 1995) of Black-naped
Oriole were recorded. They can be classed into three types: (1) song
syllables (Fig. 5) like whistles with song length 1.1±0.3 sec, highest
frequency 2130.5±116.1 Hz and lowest frequency 1505.4±121.2 Hz.
Song syllables were usually used in territorial announcement and
courtship; (2) call syllables (Fig. 6) are multi-harmonic with song length
1.0±0.2 sec, dominant frequency 1915.1±168.9 Hz, highest frequency
4484.1±491.8 Hz and lowest frequency 1538.4±133.9 Hz. Call syllables
were usually used to threaten and drive out other birds or people; and (3)
trill syllables (Fig. 7) are combined by several short notes and used in
communication between mates, or parents and offspring in short range.
Song and trill syllables were used mostly in breeding season (Fig. 8 and 9,
song-call X2=28.3, p<0.0001, trill-call X2=78.7, p<0.0001). Only few of
these 22 syllables were used in both populations (Table 1). The frequency
range and the behaviors before or after singing were similar between
these two population.
According the syllables and behaviors we observed (Fig. 10, 11 and
12), the daily life of Black-naped Oriole can be separated into five
periods:
(1) The dawn chorus began at about 0530 till 0830 hrs, and was
mainly composed of song syllables by males in both study areas.
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After one bird sang, others would response with the same
syllable; and if one changed its syllable and others would
change to the same syllable. Signers usually changed their
singing positions to interact with neighbors.
(2) Usually after 0800 hrs, movement and singing frequency
decreased gradually because predators like hawks were active
after 0930 hrs. From 0800 to 1100 hrs, foraging was the major
activity. The using frequency of call syllables didn’t decrease
because there were more territorial behaviors during this period.
(3) During 1000-1500 hrs, females stayed mostly in nests to protect
eggs or nestlings from predators and overheating. Males
guarded near nests and sometimes communicated with their
mates by shorter songs or calls. Fig. 13 shows the percentage of
females’ total time stayed in or out of nests in each hour during
incubation. The total time of females stayed in nests during this
period is significant higher than other periods (Table 2, ANOVA,
F3,230=146.4, p<0.0001).
(4) After 1500 hrs, song and movement frequency increased. It was
another foraging period with less danger from predators, and
hence parents fed their offspring more often. When one parent
prepared to go back to the nest with food, it would sing trill
syllables to notify the other.
(5) The dusk chorus began about 1630 till 1830 hrs with the same
10

mode as the dawn chorus but the percentage of syllable
composition were different (Fig. 10, X2=28.8, p<0.0001 at Inda
Farm, X2=32.8, p<0.0001 at Chao-Feng Ranch).

Reproductive and territorial behavior
Various reproductive behaviors of Black-naped Oriole were
observed during breeding seasons from 2004 to 2006. Black-naped
Orioles were in dispersal distribution during non-breeding season. The
individual space were large (83.8±23.3 m, n=6) and no apparent
territorial behaviors was observed during non-breeding season. A
Black-naped Oriole would chase a bird when the bird flying straightly
towards it or fighting for food during the non-breeding season.
After aggregation, males remaining close to their mates to prevent
extrapair attempt (EPCA, Mota and Hoi-Leitner 2003) from other males
(n=13). When an extrapair male flew toward a paired female, the female
would not reject with flew away or pecked the extrapair male except used
call syllables to threaten the intruder and alert her mate. The mate would
sing call syllables and chase out the intruder.
For all the nests built by females alone, there were competitions for
nesting territories between females before nest building. When a female
flew near the boundary of two territories, the owner of the other territory
would fly to the intruder and stop at the same tree (n=8). Both of them
would sing the threatening call syllables (n=8) and peck each other
11

sometimes (n=5). When one flew to another tree, the other would chase
and repeat yell-peck behavior till one flew away from the boundary. The
average distance from conflict site to both nests of these two females is
41.0±7.4 m (n=16).
One pair of Black-naped Orioles raised two broods each year but
there were more than three nests a female built during the breeding
season. A female Black-naped Oriole usually built two or three nests at
the same time and chose one to lay eggs. The other nests were taken apart
by herself or other sympatric birds like Eurasian Tree Sparrow (Passer
montanus). These nests are noted as fake nests or abandoned nests.
Sometimes the nest was not ripped off and the male would stand beside
the nest to cheat the predators. And sometimes the abandoned nests are
used by other bird species. When building the second nest, female
sometimes reused the materials of the first nest or abandoned nests.
The courtship and copulation were observed before nest building.
The Black-naped Oriole is monogamous and sustained lifelong
association. A male always copulated with the same female in different
years (n=6, personal observation). The courtship display initiated by male
before copulation. When a male wanted to copulate with his mate, he
would fly as a sign of infinity (∞) with special composition of song
syllables (n=7).
After laid eggs, females incubated them alone. Incubation bouts
lasted 18.4±12.6 min (ranged 3.5-87 min, n=157), and time out of the
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nest 9.8±9.2 min (ranged 1-52 min, n=121). During incubation and
nestling stages, the territory of a pair was narrowed around the nest.
Males would guard upon trees near the nest tree with an average distance
12.7±4.5 m (n=12), and fly to protect beside the nests when females left
for foraging (n=87). When a foreign bird approached to the nest, both
parents would chase out the intruder. Females usually chased 11.2±3.3 m
(n=12) and then flew back to protect her eggs or offspring. Males usually
chased the intruders with a longer distance of 34.3±8.3 m (n=15,
p<0.0001).
Few days before hatching, females spent more time sitting in nests,
and males would bring food to their mates (n=39). Females fed hatchlings
with those food items (n=24) or consumed the food herself (n=15) if no
chicks hatched. After hatching, females also spent much time sitting in
nests to protect nestlings, and both parents removed faecal sacs (n=21) or
eggshells (n=17) after feeding. Males fed the nestlings more often (57.5%,
n=424, p=0.002), but the percentages are not significant in different hours
(Fig. 14). Females usually stayed beside nests after feeding the hatchlings
and sometimes sat in nests especially after hatchlings were just hatched.
Males would stay beside nests only few seconds after feeding. Nestlings
normally begged food only in the presence of parents, otherwise would be
still and inconspicuous in the nest. Young birds were fed by direct feeding
without regurgitation with deliveries increasingly brief and speedy.
Within other bird species (Appendix 2), Black Drongos (Dicrurus
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macrocercus) had special relationship with Black-naped Orioles. The
nests of Black Drongos were always close to the nests of Black-naped
Orioles, even at the same tree at Inda Farm. The cooperative defenses
between these two birds were observed. Black Drongos would yell and
chase any creature approaching their nests and Black-naped Orioles
would fly away and sing far from the nests to draw away the predators or
people. We had recorded three cases that other bird species including
Eurasian Tree Sparrow, Black Bulbul (Hypsipetes madagascariensis) and
Black Drongo used the nests abandoned by Black-naped Orioles.

Phenology
Birds were observed active the whole year at Inda Farm but showed
for the first time in the middle of March at Chao-Feng Ranch during
2004-2006. Usually males showed up earlier than females, and after
several days territorial pairs were observed. Black-naped Orioles usually
would spread out in winter and aggregate before the beginning of
breeding season (Fig. 15).
At Inda Farm, Black-naped Orioles started aggregation at the end of
February. The competition for nesting territories (n=8), courtship (n=7)
and copulation (n=6) occurred during March and early April during
2004-2006. Two breeding cycles were observed (Fig. 16) which lasted for
17 weeks and included: (1) 3-4 days of nest building: Females started
building nest at the beginning of April; (2) 3-4 days of eggs laying; (3)
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18-21 days of incubation; (4) 16-21 days of parental care of nestlings; (5)
5-8 days of parental care of fledglings, and females built the second nest
at latter 3-4 days (n=5). The fledglings stayed with their father when the
mother was busy to build the second nest; (6) 3-4 days of eggs laying; (7)
18-21 days of incubation: During the second cycle of breeding, the
juveniles of first brood would stand beside the second nest and were fed
by their father; (8) 16-21 days of parental care of nestlings; (9) Parental
care of fledglings till they dispersed to winter quarters. After failure or
fledging of second brood, parents would lead their young hid away their
nest to avoid visiting from predators. Except dawn and dusk chorus,
sounds in daytime were decreasing during this stage. Usually at the end
of September, parents started to leave breeding habitats with juveniles. I
could not follow where the juveniles that were born last year flew.
However, some of them followed their parents back to the study areas
before the beginning of breeding season. If juveniles had not dispersed at
the onset of the following breeding season, parents would become hostile
and would chase them out from their territories (n=7). We didn’t find
their nests at study areas in the following breeding season.
Taking into consideration of all recorded nests, the first recorded
nest building dated from January 1st is negatively correlated with average
temperature in March (R=-0.954, F1,3=30.3, p=0.012, Fig. 17a). It still
revealed negative correlation if the Chinese calendar was used (R=-0.820,
F1,3=6.2, p=0.089, Fig. 17b). It’s noticeable that March average
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temperature in 2005 was about 2℃ lower than that of 2004 and 2006, and
the date of the first nest built delayed two weeks. It was also observed
that the March average temperature during 2004-2006 in Hualien County
was about 2℃ lower than that of Pingtung County and the date of the first
nest built at Chao-Feng Ranch also delayed two weeks.

Breeding success
A total of 14 nests with juveniles fledged successfully within all 65
nests in three years, and the breeding success was 21.5% (Table 3).
Without nest visiting directly, the clutch size was not able to obtain. I
checked three nests directly, each with 3-4 eggs, and other four nests,
each with 3-4 nestlings. For all successful nests, there was only one
juvenile fledging no matter how many eggs hatched. The reasons for
breeding failure were different at the two study areas. At Inda Farm, the
losses were caused mostly by predators and Typhoon. The predators I had
recorded included Asian Crested Goshawk (Accipiter trivirgatus, n=3),
Large-billed Crow (Corvus macrohynchos, n=2) and Himalayan Tree Pie
(Dendrocitta formosae, n=7). With a total of 43 nests, there were 10
fledged successfully, nine fake nests, 13 destroyed by typhoon and 12
abandoned because of human disturbance or without apparent reasons. At
Chao-Feng Ranch, the losses were caused mostly by poaching and human
disturbance. With a total of 22 nests, there were four fledged successfully,
three fake nests, five abandoned because of human disturbance and 10
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stolen by hunters with eggs or hatchlings inside.

Nests and habitat environment
A total of 43 nests were recorded at Inda Farm during 2004-2006
(Fig. 18) and 22 nests at Chao-Feng Ranch during 2005-2006 (Fig. 19).
At Inda Farm, same pairs tended to build nests at the same tree in
different years. This phenomenon was not obvious at Chao-Feng Ranch.
It was because zoo was under construction in the study area, and the
density of trees and vegetation changed greatly due to the disturbance
during study period. But pairs still tended to build nests in the same area.
The second nest was built near the first nest by the same pair at both
study areas, even it was built upon the same tree at Inda Farm. The
average distance between second nest and first nest is 44.5±32.1 m
(n=16). With a total of 43 nests at Inda Farm, 35 nests were built on
Albizia falcata (81.4%) and eight on Fraxinus griffithii (18.6%), while 14
nests on Alstonia scholaris (63.7%), six on Pachira macrocarpa (27.3%),
one on Bombax malabarica (4.5%) and one on Terminalia catappa (4.5%)
with a total of 22 nests at Chao-Feng Ranch.
The shape of the nest looks like a bowl hanging on a fork-like
branch with a mean angle of 69.25±4.35° and covered with leaves from
above (Fig. 20). The direction of nest was defined as the direction of
opening of the branch fork (Fig. 21). The measurements of the four nests
are as followed: inner diameter 95.7±1.3 mm; outer diameter 131.6±5.5
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mm; inner depth 67.8±2.1 mm; and outer height 79.2±0.9 mm . The
materials used for nests are shown in Fig. 22. All the materials were easy
to get in the vicinity. Using artificial materials such as man-made sponge
and nylon means Black-naped Orioles have good fitness to highly
disturbed environments.
The mean height of the nests is 3.1±3.1 m below the top of the tree
at Inda Farm and 0.8±0.5 m at Chao-Feng Ranch (Table 4). The nest trees
are significantly higher than surrounding trees in both study areas (Fig. 23,
p<0.0001 at both study areas). All the measurements of the nests and
trees around nests were not significantly different at Inda Farm measured
during 2005-2006, but were mostly different at Chao-Feng Ranch
because the zoo construction. Between two study areas, the height of
vegetation is different because the manager of Chao-Feng Ranch did not
use herbicide and pesticide.

Diet
Because Black-naped Orioles were barely seen at the breeding sites
during the non-breeding season, the data of foraging were recorded only
during breeding season. The staple food of Black-naped Orioles was
larvae or pupae (47.0%) of insects and imagines including Diptera
(10.9%), Orthoptera (10.4%), Lepidoptera (7.7%), Hymenoptera (7.1%)
and Odonata (3.8%). The remaining 13.1% is fruits. Fig. 24 shows the
percentage of food of females, males and they fed juveniles in two study
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areas.
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Discussion
Phenology and behavior
All the behaviors were recorded during breeding season, and data in
non-breeding season were incomplete. At Chao-Feng Ranch, almost no
Black-naped Orioles were present during the non-breeding season.
According to experienced bird-watchers, Black-naped Orioles would hide
in dense forest at higher altitude, supposed to keep warm in winter.
Although some Black-naped Orioles were observed at Inda Farm in
winter, they hid in trees and rarely sang. Foraging or territorial behaviors
were hardly seen during the non-breeding season.
Generally, there is a global tendency in temperate bird species to
delay the onset of the breeding season as latitude increases (Immelmann
1971, Fargallo and Johnston 1997). According to reports from mainland
China (Zheng 1973, Zhao 1985, Cai 1987), the aggregation date of
migrants delayed as latitude increases. As shown by many authors
(Perrins 1965, Fargallo and Johnston 1997) the onset of egg-laying
correlates with air temperature. The availability of caterpillars, the main
prey for feeding nestlings, is also closely correlated with temperature
(Perrins and McCleery 1989, van Noordwijk et al. 1995, Fargallo and
Johnston 1997). Temperature tend to influence the development of the
leaves and the associated phytophagous arthropod fauna which is the food
resource of many insectivorous birds (Perrins and McCleery 1989,
Fargallo and Johnston 1997). The phenomena of delayed laying date of
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the population breeding in Chao-Feng Ranch, and both populations in
2005, were probably due to the temperature factor, and hence the late
peak in food availability (Blondel et al. 1987, Blondel et al. 1993,
Fargallo and Johnston 1997).
The duration of incubation and parental care of nestlings recorded
in this study are a little longer than those in of mainland China (Zhao
1985, Cai 1987). Those migrants in China were reported to leave
breeding habitats before the end of September, earlier than the breeding
populations in Taiwan. Hence they have a shorter breeding season. There
may be different breeding strategies at higher latitudinal habitats, such as
shortening the duration between aggregation and nest building, increasing
the duration of females’ total time staying in nest, or increasing the
feeding frequency.
Mate guarding has been documented in many species and is
particularly frequent in birds, where social monogamy predominates
(Birkhead 1998, Birkhead and Møller 1992). It is characterized by a male
remaining close to his mate and following her movements, during the
period when fertilization of her ova is likely (Mota and Hoi-Leitner 2003).
According to my observation, Black-naped Oriole seems to be a socially
monogamous bird, and mate guarding was often seen. This may suggest
that males have large pressure to assure their paternity from extrapair
copulation attempts (EPCA, Mota and Hoi-Leitner 2003). The extrapair
behavior did exist but was not frequently observed. In 2006, I observed a
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few EPCAs in both study areas. All the EPCAs were successfully
defended by the mate. In mid March, one male, whose mate was found
dead, attempted to approach other paired females. It suggests that a male
Black-naped Oriole will make EPCAs only when it loses its mate or has
none.
Life-history theory predicts that variation in parental risk taking
should reflect differences in the proportion of resources allocated towards
reproduction (Curio 1988, Montgomerie and Weatherhead 1988,
Clutton-Brock 1991). Adults of shorter-lived, less fecund species should
be less willing to place their offspring at risk compared with themselves
because investment in current reproduction is high and future breeding
opportunities are limited (Ghalambor and Martin 2000). The Black-naped
Oriole made large investment in parental care behavior when both
egg-predators and adult-predators were present. There was one occasion
when a pair of parents attacked a Crested Goshawk (Accipiter trivirgatus)
who took a nestling from their nest, completely ignored the potential fetal
attack from the goshawk. The lifespan and age-specific survivorship of
Black-naped Oriole are still unkown, but the underlying trade-off
between reproduction and survival suggests that there might exist a high
annual mortality.
Identification of individual birds was made by observer’s
recognition without any artificially recognizable markers. I failed to catch
Black-naped Orioles by mist net because they tend to fly higher than the
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net. The only pair I caught were banded with plastic color rings and
aluminum rings. However, they pecked off plastic color rings. The similar
morphology of female and male birds makes sex differentiation difficult.
Hence there are many data excluded from analysis because I can’t
differentiate the sex. I consider that the songs are mostly made by males
for courtship. But I usually heard the sound without seeing the birds most
of the time. Therefore, I could not differentiate songs made by different
sexes. The allocation of foraging and feeding between different sexes is
also unknown.

Factors of habitat and nesting site selection
The study areas we choose to observe the breeding behaviors of
Black-naped Orioles are the two most stable breeding habitats of the birds
in Taiwan. These two areas have similar characters: (1) elevation; (2)
cover of trees; (3) density of tree; (4) monthly rainfall and (5) artificially
controlled area close to orchards. The orchards and horticultural trees
surrounded constitute the best foraging places because the trees tend to
attract insects. The height and species of the trees may not an important
factor for Black-naped Orioles choosing breeding habitat.
Martin and Roper (1988) had advanced 6 hypotheses about nest site
selection for avoidance from nest predation: (1) nest concealment
hypothesis: better concealment brings higher breeding success; (2) nest
inaccessibility hypothesis: more accessible, lower breeding success; (3)
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nest height hypothesis: when a nest is higher or a lower than other nests
would have higher breeding success; (4) mid-height hypothesis: when a
nest is higher or a lower than other nests would have lower breeding
success; (5) edge distance hypothesis: closer to the edge, lower breeding
success and (6) distance to human activity hypothesis: closer to the area
of human activity, higher breeding success. In this study, all nests were
built on horticultural trees, and the height of nests are significantly higher
than the other trees (p<0.0001). This seems agree with the nest height
hypothesis. The factors such as cover percentage (nest conceal
hypothesis), distance from nest to tree truck (nest inaccessibility
hypothesis) and height of nest/height of nest tree (mid-height hypothesis)
are not significantly different between fledging nests and failed nests at
both study areas and do not seem to affect breeding success. Both study
areas have high degree of human activities. Without controlled no human
disturbed sites, the hypotheses of distances to the edge or that to human
activity can not be tested.

Breeding success
Clutch overlap is when parents start the second brood but still need
to take care of the juveniles of first brood. It is a way to increase effective
clutch size in bird (Burley 1980). The number of success broods of a pair
raised during one breeding season will define individual yearly
productivity and lifetime productivity (Lack 1954, Newton 1991). One
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who raises more than one brood will have more offspring than one raises
only one brood during a breeding season. But usually, the breeding
success of second brood is lower than that of the first brood (the
double-brood effect, Smith and Roff 1980). The breeding success of first
broods of Black-naped Oriole at Inda Farm from 2005-2006 was not
different from the second broods. At Chao-Feng Ranch, the first broods
failed or were stolen by hunters, and hence the breeding success of the
second broods was significantly higher than that of first broods in 2006.
Those who had successful second brood had a failed first brood because
parents have more ability to take care the second brood without a juvenile
need to be cared.
Before switch to adult plumage, Black-naped Orioles may remain
juvenile plumage more than two years. Within six breeding pairs at Inda
Farm in 2004, one bird had apparent juvenile plumage, and this bird also
bred in 2006 with a little juvenile plumage still remained. Within five
breeding pairs at Chao-Feng Ranch in 2005, one bird had apparent
juvenile plumage. The breeding experience and foraging ability of parent
closely relate with age (Clutton-Brock 1988). Broods of birds with
juvenile plumage failed in this study should relate to the lack of breeding
experience.
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Table 1. Comparisons of syllables used by Oriolus chinensis at two study areas.
Call syllables
Song syllables
Trill syllables

Shared syllables

Chao-Feng population only

Inda population only

C1i
W2ha, W2ia

C2ha, C2hb, C2hc, C2hd, C4h
W2hb, W4h, W5h, W6h
G4h, G6h, G9h

C2ia, C2ib, C3i
W2ib, W4i, W5i
G5i

Table 2. Average of females’ total time in one hour stayed in nest at different periods. Females significantly spent more time
stay in nest during 10:00-15:00 (P=0.0001, Tukey’s multiple comparison procedure, means with different letters are
significantly different).
Hours
06:00-08:00
08:00-10:00
10:00-15:00
15:00-18:00
a
b
c
Total time (mins)
36.1 ±4.4
41.6 ±3.1
49.7 ±4.2
35.9a±5.9
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Table 3. Breeding success of Oriolus chinensis at Chao-Feng Ranch and Inda Farm, from 2004 to 2006.
Chao-Feng Ranch
Inda Farm
Brood All nests found Succeed nests Breeding success (%) All nests found
Succeed nests Breeding success (%)
2004 1st
8
1
12.5
nd
2004 2
7
1
14.3
st
5
0
0
9
2
22.2
2005 1
nd
4
1
25.0
5
1
20.0
2005 2
st
8
0
0
9
4
44.4
2006 1
nd
5
3
60.0
5
1
20.0
2006 2
Total
22
4
18.2
43
10
23.3

Table 4. Average measurements of vegetation of nests and trees around nests at Inda Farm and Chao-Feng Ranch in 2005
and 2006.

Average Height of Nest tree (m)

2005 Inda
(n=14)

2006 Inda
(n=14)

p (between
two years)

2005
Chao-Feng
(n=9)

2006
Chao-Feng
(n=13)

p (between
two years)

p (between
two sites)

26.6±4.9

25.3±5.5

0.519

7±2.5

8.9±2.0

0.062

<0.0001
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Average Height of Nest (m)
22.7±5.5
Average Cover Percentage of Trees (/400 ㎡)(%) 24.7±13.3

23±5.1

0.874

6.4±2.4

8.1±2.1

0.089

<0.0001

24.7±12.3

0.995

47.3±24.9

16.2±11.5

0.001

0.421

Average Height of Surrounding Trees (m)

10.2±3.0

10.6±2.8

0.716

5.0±1.3

6.5±1.7

0.045

<0.0001

Average Height of Herbs (m)

0.3±0.4

0.4±0.2

0.317

0.3±0.2

0.7±0.4

0.008

0.006

Average Density of Trees (/400 ㎡)

10.5±5.2

10.1±4.4

0.816

10.4±3.4

7.8±2.0

0.035

0.238

Average Distance to foraging Area (m)

31.7±11.0

31±8.0

0.845

26.8±4.7

28.8±6.7

0.437

0.152

Figure 1. Location of the Inda Eco-friendly Farm.
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Figure 2. Location of Shin-Kong Chao-Feng Ranch & Resort.

Figure 3. Average temperature recorded from February to August during
2004-2006.
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Figure 4. Monthly total rainfall recorded in (a) Hualien County and (b) Pingtung
County during 2004-2006.
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Figure 5. Various song syllables of Black-naped Oriole recorded at two study
areas.
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Figure 6. Various call syllables of Black-naped Oriole recorded at two study
areas.
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Figure 7. Various trill syllables of Black-naped Oriole recorded at two study
areas.

39

Figure 8. Percentage of syllables recorded at (a) Chao-Feng Ranch and (b) Inda
Farm each month during 2004-2006.

Figure 9. Using frequency of three syllable types recorded each month during
2004-2006.
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Figure 10. Percentage of syllables recorded at (a) Chao-Feng Ranch and (b) Inda
Farm each hour during breeding season.

Figure 11. Using frequency of three syllable types recorded each hour during
breeding season.
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Figure 12. Activities frequency recorded each hour during breeding season.

Figure 13. Percentage of females’ total time stayed in or out the nests in each
hour during incubation.

Figure 14. Percentage of females and males fed the nestlings in each hour.
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Figure 15. Average population size of adults and juveniles recorded at (a) Inda
Farm and (b) Chao-Feng Ranch each half month. (2004-2006)
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Figure 16. Durations of nest building, incubation, and parental caring recorded
at (a) Inda Farm (n=43) and (b) Chao-Feng Ranch (n=22).

44

Figure 17. The first recorded date of nest building is negatively correlated with
average temperature in March. (n=5) (a) Slope of days after New Year’s Day is
significantly correlated to temperature. (b) Slope of days corrected with Chinese
calendar is not significant.
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Figure 18. Nests found at Inda Farm. (2004-2006, n=43)
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Figure 19. Nests found at Chao-Feng Ranch. (2005-2006, n=22)

Figure 20. Nests of two study areas.
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Figure 21. Directions of nests found at two study areas.

Figure 22. Compositions of nest materials at two study areas.
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Figure 23. Average heights of nest trees, nests and surrounding trees X ± SD
(
). At both study areas, nest trees are significantly higher than
surrounding trees (p<0.0001 at Inda Farm and p=0.0007 at Chao-Feng
Ranch).
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Figure 24. Diet compositions of females, males and nestlings at two study
areas.
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Appendix 1 Flora of trees at two study areas.
Family Name

Scientific Name

Horticultural Species

Inda Farm

Chao Feng Ranch

Casuarinaceae

Casuarina equisetifolia L.

Ulmaceae

Zelkova serrata (Thunb.) Makino

●

Moraceae

Artocarpus incisus (Thunb.) L. f.
Ficus microcarpa L. f. var. microcarpa
Ficus religiosa L.
Ficus sarmentosa B. Ham. ex J. E. Sm.

●

●

*

●
●
●

*
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Lauraceae

Cinnamomum camphora (L.) Presl.

●

Hamamelidaceae

Liquidambar formosana Hance

●

Leguminosae
=Fabaceae

Acacia confusa Merr.
Albizia falcata Bacher ex Merill
Bauhinia purpurea L.
Cassia siamea Lam.
Delonix regia (Boj.) Raf.
Leucaena leucocephala (Lam.) de Wit
Pongamia pinnata (L.) Pierre

●
*
*
*
*
*

●
●
●
●

Rutaceae

Citrus maxima (Burm. f.) Merr. f. hakuyu Hort.

*

●

Euphorbiaceae

Bischofia javanica Bl.

●
●
●
●

Macaranga tanarius (L.) Muell.-Arg.

●

Meliaceae

Swietenia macrophylla King

*

Anacardiaceae

Mangifera indica L.

*

●
●

Sapindaceae
Bombacaceae

Koelreuteria henryi Dummer
Litchi chinensis Sonn.

●
*

Bombax malabarica DC.
Pachira macrocarpa (Cham. & Schl.) Schl.

*

Myrtaceae

Syzygium samarangense (Bl.) Merr. & Perry

*

Combretaceae

Terminalia boivinii Tul

*

●
●
●
●
●

Terminalia catappa L.
Oleaceae

Fraxinus chinesis Roxb.

●
*

Fraxinus griffithii C. B. Clarke
Osmanthus fragrans Lour.

●
●
●

53

Apocynaceae

Alstonia scholaris (L.) R. Brown

*

●

Bignoniaceae

Spathodea campanulata Beauv.

*

●

Gramineae=Poaceae

Arundinaria graminea (Bean) Makino

Palmae=Arecaceae

Areca catechu L.
Trachycarpus wagnerianus Becc.

●
*
*

●
●

Appendix 2 Fauna of sympatric birds at two study areas.
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Family Name Scientific Name

Popular Name

Ardeidae

Bubulcus ibis
Egretta garzetta
Egretta intermedia
Gorsachius melanolophus

Cattle Egret
Little Egret
Intermediate Egret
Malayan Night Heron

Accipitridae

Accipiter trivirgatus

Crested Goshawk

Falconidae

Falco tinnunculus

Eurasian Kestrel

Phasianidae

Bambusicola thoracica
Coturnix chinensis
Phasianus colchicus

Chinese Bamboo Partridge
Blue-crested Quai
Ring-necked Pheasant

Amaurornis phoenicurus

White-breasted Water-Hen

Gallinula chloropus

Common Moorhen

Chalcophaps indica
Columba livia
Treron formosae
Treron sieboldii
Streptopelia chinensis
Streptopelia tranquebarica

Emerald Dove
Rock Dove
Formosan Green Pigeon
White-billed Pigeon
Spotted Dove
Red-turtle Dove

Cuculidae

Centropus bengalensis

Alcedinidae
Coraciidae

Rallidae
Columbidae

Conservation Level

Ⅱ

Inda Farm

Chao-Feng Ranch

●
●
●
●

●
●
●

●
●
●

Ⅱ

●
●
●
●

●

●

●
●
●
●
●
●

●
●
●

Lesser Coucal

●

●

Alcedo atthis

Commorv Kingfisher

●

Eurystomus orientalis

Dollarbird

●

Ⅱ
Ⅱ

Capitonidae

Megalaima oorti

Black-throated Barbet

●

●

Picidae

Dendrocopos canicapillus

Gray-capped Pygmy Woodpecker

●

●

Barn Swallow

●

●

Hirundo striolata
Hirundo tahitica

Striated Swallow
Pacific Swallow

●
●

●

Dicrurus leucophaeus
Dicrurus macrocercus

Ashy Drongo
Black Drongo

●
●

●

Oriolidae

Oriolus chinensis
Oriolus trailli

Black-naped Oriole
Maroon Oriole

Corvidae

Corvus macrorhynchos

Jungle Crow

●

Dendrocitta formosae

Himalayan Tree Pie

●

●

Alcippe morrisonia
Garrulax canorus
Pomatorhinus ruficollis

Grey-cheeked Fulvetta
Hwamei
Streak-breasted Scimitar Babb

●

●
●
●

Hirundinidae Hirundo rustica

Dicruidae
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Timaliidae

Pycnonotidae Hypsipetes madagascariensis Black Bulbul
Pycnonotus sinensis
Light-vented Bulbul
Pycnonotus taivanus
Styan's Bulbul
Turdidae

Monticola solitarius

Blue Rock Thrush

Myiophoneus insularis
Phoenicurus auroreus
Turdus chrysolaus
Turdus pallidus

Formosan Whistling Thrush
Daurian Redstart
Brown-headed Thrush
Pale Thrush

Ⅱ
Ⅰ

●
●

Ⅱ
●
●
●
III

●

●
●
●

III

●
●
●
●

Turdus obscurus

Eye-browed Thrush

●

Zoothera dauma
Prinia flaviventris
Prinia subflava

Scaly Thrush
Yellow-bellied Prinia
Plain Prinia

●
●
●

Muscicapidae Hypothymis azurea

Black-naped Monarch

●

Motacillidae

Anthus hodgsoni

Olive-backed Tree Pipit

Motacilla alba
Motacilla cinerea
Motacilla flava

White Wagtail
Grey Wagtail
Yellow Wagtail

Laniidae

Lanius cristatus
Lanius schach

Brown Shrike
Long-tailed Shrike

Sturnidae

Acridotheres tristis
Acridotheres javanicus
Sturnus cineraceus

Common Myna
White-vented Myna
White-cheeked Starling

●

●
●
●

Zosteropidae Zosterops japonica

Japanese White-eye

●

●

Ploceidae

Eurasian Tree Sparrow

●

●

Sylviidae
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Passer montanus

●
●
●

III

●

●
●
●

●

●
●

Appendix 3 Typhoon activity in Taiwan during 2004-2006.
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NO.

Chinese Name

English Name

Alert period

Strenth

Way

Max wind velocity (m/s)

200613
200609
200608
200605
200604
200603
200601

珊珊
寶發
桑美
凱米
碧利斯
艾維尼
珍珠

SHANSHAN
BOPHA
SAOMAI
KAEMI
BILIS
EWINIAR
CHANCHU

09/14～09/16
08/07～08/09
08/09～08/10
07/23～07/26
07/12～07/15
07/07～07/09
05/16～05/18

medium
light
medium
medium
light
strong
medium

--------

48
25
48
38
25
51
45

200519

龍王

LONGWANG

09/30～10/03

strong

2
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200518
200515
200513
200510
200509
200505

丹瑞

09/21～09/23

卡努
泰利
珊瑚
馬莎
海棠

DAMREY
KHANUN
TALIM
SANVU
MATSA
HAITANG

09/09～09/11
08/30～09/01
08/11～08/13
08/03～08/06
07/16～07/20

medium
medium
strong
light
medium
strong

--2
-1
1

25
43
53
25
40
55

200427
200424
200421
200420
200417
200413

南瑪都
納坦
米雷
海馬
艾利
蘭寧

NANMADOL
NOCK-TEN
MEARI
HAIMA
AERE
RANANIM

12/03～12/04
10/23～10/26
09/26～09/27
09/11～09/13
08/23～08/26
08/10～08/13

medium
medium
medium
light
medium
medium

6
1
-4
1
--

38
43
40
18
38
40

200409
200407
200404

康柏斯
敏督利
康森

KOMPASU
MINDULLE
CONSON

07/14～07/15
06/28～07/03
06/07～06/09

light
medium
medium

-4
--

20
45
33
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