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Background
This study concentrates on Buzzards in Hong
Kong and Thailand, but the results should
represent the situation in the rest of South China
and South East Asia as well. It is based on field
observations, skin studies and examination of
photographs.

Common Buzzard Buteo buteo sensu lato is a
common winter visitor and scarce passage migrant
in Hong Kong. Birds are said to show characters of
japonicus (Carey et al. 2001 ). This taxon is
nowadays treated as a full species Eastern Buzzard
Buteo japonicus in the Hong Kong list (The Hong
Kong Bird Watching Society 2012) and also in
some other literature (eg Dickinson & Remsen
2013, Gill & Donsker 2013). In Thailand, Buteo
buzzards are scarce but regularly seen during
migration and in winter. Himalayan Buzzard Buteo
burmanicus (alternative name refectus) is said to
be a scarce to uncommon winter visitor and also
recorded on passage. Steppe Buzzard Buteo buteo
vulpinus is said to be a vagrant in the north of the
country (Robson 2008). Buteos in photos taken in
Thailand are often labelled as Steppe Buzzard, and
often also called that in discussions and text (eg
Kasorndorkbua et al. 2008) and Steppe Buzzard is
also reported as a migrant (Nualsri & DeCandido
2010).

Our main points in this article are:
- One taxon is clearly the commonest in the area.
- Ageing is crucial when trying to identify
different taxa of buzzards in the area.
- Pale morph adults and juveniles of the
commonest taxon in the area are quite different
from each other.
- Many putative records ofButeo buteo vulpinus in

the area may in fact refer to adults of the
commonest taxon.
- The adults of the commonest taxon are quite
distinct from the typical nominate japonicus from
Japan.

Taxonomy and distribution
The taxonomy and distribution of Asian Buteos is
far from clear. While waiting for more
contributions concerning this issue, the following
is a short summary of the literature.

Steppe Buzzard Buteo buteo vulpinus breeds in
Eastern Europe and Western Asia east to Russian
Altai and Tuva Republic and from there to
northern Tian Shan, and migrates through the
Middle East to winter mostly in Africa (Vaurie
1965, Ferguson-Lees & Christie 2001 ). According
to Cheng (1987) vulpinus has occurred in
Nanchong, Sichuan and Kunming, Yunnan, but he
does not provide any further information. In any
case, it would be quite surprising if the taxon is
anything but a rare vagrant in SE Asia or S China.

The exceptionally variable taxonomic and
nomenclatural treatment of other Asian taxa in
different modern sources is summarised in Table 1 .

The name japonicus is from Japan, but it is
increasingly unclear what name should be used for
the breeders of Korea and Eastern Siberia.
According to Portenko (1929), japonicus sensu
stricto breeds in the Irkutsk area and other places
in southern Siberia. Vaurie (1965) states that
japonicus breeds in Siberia, east of vulpinus, or
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east from about 98ºE. (He also mentions Chinese
and Himalayan locations - he does not accept
taxons burmanicus and refectus at all). James
(1988) restricts japonicus to Japan and treats
mainland birds, also those from Korea, as
burmanicus.

“Common” Buzzards also breed in parts of China
and the Himalayas. Several names have been used.
Often burmanicus (type specimen from Burma,
named by Hume) is regarded as the same as
refectus (from Qinghai and Gansu, named by
Portenko), and the former has priority, but also
refectus has been used in the literature to refer to
Himalayan breeders implying that the same taxon
occurs both in the Himalayas and mountains of
Central China. James (1988) argues that the type
specimen of burmanicus is a wintering bird from
the northern populations, and the correct name for
the breeders in Siberia and northern China.
Dickinson & Svensson (2012) agree with that.
Portenko (1929) (who uses the name Buteo
japonicus saturatus) lists areas in the Himalayas
and mountainous Central China (eg Gansu and
Sichuan). Cheng (1987) (in addition to vulpinus,
referred to above), only lists Nei Mongol
Autonomous Region and North-east Provinces as
breeding areas of Common Buzzard and refers to
these as Buteo buteo japonicus. All Central
Chinese records are classified as passage migrants.

Birds in Japan are mostly or partly resident, while
those breeding in Siberia are clearly migrants,
wintering mostly in South China and South-East
Asia (Ferguson-Lees & Christie 2001 ). Portenko
(1929) regards several Central Asian locations as
being included in the wintering area of japonicus:
Tashkent, Fergana etc. According to Wassink &
Oreel (2007) Eastern Buzzard is an autumn migrant
in southern Kazakstan, with only one winter record
mentioned, but they think it probable that there are
others. There are several Central Asian skins
looking like and labelled as japonicus in the Natural
History Museum at Tring (hereafter NHM).
Himalayan breeders are considered to be residents,
with some records from lowland areas (Rasmussen
& Anderton 2012).

Kruckenhauser et al (2004) studied the morphology
and two mitochondrial genes of all Palearctic taxa
in this group. They found that refectus (Himalayan
and Central Chinese) and japonicus (Japanese and
Siberian) were quite distinct from the western taxa
and even that refectus clustered mostly with Upland
Buzzard Buteo hemilasius. Their refectus samples
were from "North India", Punjab and from "North
Kunsu, Lau-hu-Kou, China". The japonicus
samples were from Japan and China: Shanghai,
"Kuangtun", "Kiantschun" and Kulusutay, Russia
(which is in Zabaykalsky Kray, just north of the
eastern end of the Russian-Mongolian border, with
Chita as the closest larger town.). The place names
in quotes could not be located by us with certainty
(it would be very useful if the publishers of old
label data tried to translate these to modern
transliterations and place names, taking into
account what background information they have,
for example, the language used in the labels and the
collector). In any case, it is clear that their
“japonicus” included “burmanicus” sensu James
(1988).

In this text, we always try to clarify which taxon or
population we are referring to and avoid using the
variably applied names burmanicus and refectus.

Identification
The identification of vulpinus is dealt with in many
publications, for example Forsman (1999) and
Svensson et al (2009), mostly in relation to the
nominate Common Buzzard of Europe and Long-
legged Buzzard Buteo rufinus – not the kind of
buzzards which are of interest here. Japonicus is
dealt with in Brazil (2009) – but they are clearly
typical japonicus of Japan and surrounding areas.
Many birds in South China and Thailand are quite
different from what is described there. Rasmussen
& Anderton (2012) presents burmanicus as a full
species (including both Himalayan and Siberian
birds). Their descriptions of adults and juveniles
start to resemble S Chinese and SE Asian birds.
They write that adult burmanicus are quite rufous,
and similar to many vulpinus, and that juveniles
have a broad brown belly-patch, but are otherwise
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east from about 98ºE. (He also mentions Chinese
and Himalayan locations - he does not accept
taxons burmanicus and refectus at all). James
(1988) restricts japonicus to Japan and treats
mainland birds, also those from Korea, as
burmanicus.

“Common” Buzzards also breed in parts of China
and the Himalayas. Several names have been used.
Often burmanicus (type specimen from Burma,
named by Hume) is regarded as the same as
refectus (from Qinghai and Gansu, named by
Portenko), and the former has priority, but also
refectus has been used in the literature to refer to
Himalayan breeders implying that the same taxon
occurs both in the Himalayas and mountains of
Central China. James (1988) argues that the type
specimen of burmanicus is a wintering bird from
the northern populations, and the correct name for
the breeders in Siberia and northern China.
Dickinson & Svensson (2012) agree with that.
Portenko (1929) (who uses the name Buteo
japonicus saturatus) lists areas in the Himalayas
and mountainous Central China (eg Gansu and
Sichuan). Cheng (1987) (in addition to vulpinus,
referred to above), only lists Nei Mongol
Autonomous Region and North-east Provinces as
breeding areas of Common Buzzard and refers to
these as Buteo buteo japonicus. All Central
Chinese records are classified as passage migrants.

Birds in Japan are mostly or partly resident, while
those breeding in Siberia are clearly migrants,
wintering mostly in South China and South-East
Asia (Ferguson-Lees & Christie 2001 ). Portenko
(1929) regards several Central Asian locations as
being included in the wintering area of japonicus:
Tashkent, Fergana etc. According to Wassink &
Oreel (2007) Eastern Buzzard is an autumn migrant
in southern Kazakstan, with only one winter record
mentioned, but they think it probable that there are
others. There are several Central Asian skins
looking like and labelled as japonicus in the Natural
History Museum at Tring (hereafter NHM).
Himalayan breeders are considered to be residents,
with some records from lowland areas (Rasmussen
& Anderton 2012).

Kruckenhauser et al (2004) studied the morphology
and two mitochondrial genes of all Palearctic taxa
in this group. They found that refectus (Himalayan
and Central Chinese) and japonicus (Japanese and
Siberian) were quite distinct from the western taxa
and even that refectus clustered mostly with Upland
Buzzard Buteo hemilasius. Their refectus samples
were from "North India", Punjab and from "North
Kunsu, Lau-hu-Kou, China". The japonicus
samples were from Japan and China: Shanghai,
"Kuangtun", "Kiantschun" and Kulusutay, Russia
(which is in Zabaykalsky Kray, just north of the
eastern end of the Russian-Mongolian border, with
Chita as the closest larger town.). The place names
in quotes could not be located by us with certainty
(it would be very useful if the publishers of old
label data tried to translate these to modern
transliterations and place names, taking into
account what background information they have,
for example, the language used in the labels and the
collector). In any case, it is clear that their
“japonicus” included “burmanicus” sensu James
(1988).

In this text, we always try to clarify which taxon or
population we are referring to and avoid using the
variably applied names burmanicus and refectus.

Identification
The identification of vulpinus is dealt with in many
publications, for example Forsman (1999) and
Svensson et al (2009), mostly in relation to the
nominate Common Buzzard of Europe and Long-
legged Buzzard Buteo rufinus – not the kind of
buzzards which are of interest here. Japonicus is
dealt with in Brazil (2009) – but they are clearly
typical japonicus of Japan and surrounding areas.
Many birds in South China and Thailand are quite
different from what is described there. Rasmussen
& Anderton (2012) presents burmanicus as a full
species (including both Himalayan and Siberian
birds). Their descriptions of adults and juveniles
start to resemble S Chinese and SE Asian birds.
They write that adult burmanicus are quite rufous,
and similar to many vulpinus, and that juveniles
have a broad brown belly-patch, but are otherwise

quite pale, and similar to japonicus. James (1988)
also makes a clear distinction between Japanese,
Northern Chinese-Siberian and Himalayan
breeders, and his description of plumage variation
resembles that ofRasmussen & Anderton (2012).

When trying to identify Buzzards especially away
from their breeding areas, it should be remembered
that the variation is probably more complex than
the picture we get from the literature. The studied
material is still quite patchy and concentrates too
much on the migration or wintering grounds (as
does the material of this article). In reality, we may
suppose that there are complex secondary
intergradation zones and some hybridisation. So
identification at the individual level often involves
some uncertainty, and even putative names are
sometimes only possible to attribute at the group
level.

Hong Kong and Thailand birds
In addition to our personal field experience, the
descriptions below are based on about 250 photos,
many of which were taken by the authors, but most

were found on different web pages, of which about
60% were of first year birds, the rest of adults.
About 50 skins from Southern China were studied
at NHM.

First-year birds have a pale head, and especially
the throat is pale with black moustachial stripes and
some other streaking. The upper breast is mostly
pale with some variable brownish streaking. The
belly is generally darker. There are often solid
brown flank patches, which may be so large that
they connect to each other on the belly. Or the
central belly may be brown-streaked or the flanks
may be mostly streaked in paler individuals. Birds
with a darker and more uniform belly are normally
darker overall – with a more streaked breast and
underwing-coverts. Vent and undertail-coverts are
whitish. The trousers are most often whitish, but
may even be mostly brown. The underwing-coverts
are mostly pale, there is some streaking on the
lesser coverts and some black patterning on the
greater, and most have solid dark-brown carpal
patches. The rest have black patches on the carpal
area, especially as a crescent on the greater
underwing primary-coverts. The upperwing-coverts
are a cold grey-brown with greater and lesser

Table 1 . Taxonomic treatment of the Eastern Asian Buzzards in different sources.
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Photo 1.

1 . Adult, Hong Kong, February. A uniformly rufous breast and darker brown flank patches are a typical
combination in adults – quite different from most vulpinus. There are often rufous tones on the
undersides of primaries as in this bird.

2. Second-year (3cy). Hong Kong, February. A very pale individual. Some of the primaries and
secondaries are juvenile.

3 . Adult Hong Kong, March. A typical adult with a dark, extensive patch on flanks and belly and dark,
roundish carpal patches.

4. Second-year. October, Thailand. During the second year, the body plumage is of adult type, but often
somewhat less developed, as in this bird and (2.). Note the very rufous upperside of the tail, as in many
Steppe Buzzards.

5. First-year, Thailand, October. Typical HK type bird with pale underwing-coverts, roundish and brown
carpal patches, quite pale head and breast, distinct brown flank patches which join on the belly, pale leg
area. Pale eyes and indistinct darker trailing edge to the wing make ageing easy.

6. First-year, Hong Kong, February. A darker individual with more solid brown areas on the underparts.

7. Buteo buteo vulpinus, first-year, Israel, March. Quite typical individual and different from young HK-
type – birds: dark lesser coverts, non-uniform carpal patch (in an individual this dark) and a distinct
trailing edge to the wing, and a darker area around the legs. Ageing is more difficult than in HK birds –
the plumages of different ages are more similar and the dark trailing edge to wing may be this distinct
(although not clear-cut blackish and there is an element of streaking on the breast).

8. Buteo buteo vulpinus, second-year, Israel, March. Birds of this kind have some resemblance to HK
type birds (most Steppe Buzzards are more different). However, this bird has darker lesser coverts, a less
distinct flank-belly patch, more pale on the carpal area and a broader black trailing edge to the wing than
in HK type birds.
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coverts darker than the pale grey median coverts,
the latter with variegated patterning. The remiges
are pale and finely barred, with the outer primaries
showing black tips so that the protruding fingers are
mostly black. Only some have a suggestion of a
broader band on the tip of the secondaries and inner
primaries forming an indistinct dark trailing edge to
the wing. On the upperwing the secondaries look
dark and there is a pale grey primary patch. The tail
is finely barred, similar in patterning to the
secondaries – for example, about 10 dark bars
which are about as wide as the intervening pale
areas, while the terminal band may be somewhat
broader. The eyes are still quite pale during the first
spring.

Adults look quite different from first-year birds.
They typically have a more or less uniformly
coloured rufous head and breast. The belly and
flanks have a whitish ground-colour and variable
patterning. There is almost always some blackish-
brown barring and variable uniform dark brown
patches on the rear flanks, and those brown areas
may join on the middle belly. The vent and
undertail-coverts are whitish, but a few have some
barring. The lesser underwing-coverts are rufous –
of the same colour as the breast, while the rest of
the underwing-coverts show rufous spotting on a
whitish background. On the carpal area there is a
variable amount of black, some birds show almost
uniform black, roundish carpal patches. The
upperwing-coverts are brown, with paler, slightly
reddish edges. The secondaries have very fine
barring with a blackish terminal band. The tail may
be almost unbarred, or many show fine and uneven
barring, but most show a broader subterminal band.
The uppersides of both the tail and remiges often
have a rufous tinge. The eyes are very dark.

Second-year birds are like adults, but may show
both adult and juvenile type remiges and the body
plumage may still not be of a fully mature type, but
somewhat intermediate.

Although variable, buzzards in both Thailand and
Hong Kong are mostly of the phenotype described
above. There are no wholly dark birds, nor whitish
adults or reddish juveniles. The variation is mostly

in the overall darkness of the plumage, the darker
birds showing more patterning. The type described
here is abbreviated as “HK type” later in the article.

In the collections of NHM, the HK type was
represented by several winter birds from Southern
China: Yunnan, Guangdong, Fujian and Jiangsu.
Photographs of both adults and juveniles were also
easy to find from the provinces of Yunnan,
Guizhou, Guangdong and Fujian. This type is a
winter bird in the southern provinces of China
including photographed individuals and skins dated
between 24 October and 18 April (first-year, n=54)
or 29 October and 10 March (adults, n=36). In
South Thailand, buzzard migration is pronounced:
some dozens passing during the latter half of
October (eg DeCandido et al 2004, Nualsri &
DeCandido 2010, DeCandido et al 2013) and they
are mostly of this type (pers obs.)

The material, especially the skin material, from the
area more to the north of China or Siberia is too
small for a judgement on the status there. The HK
type also occurs in Sichuan, Chongqing and Henan
in winter, both as adults and first-years. In Sichuan,
dark-morph buzzards also occur, but the possibility
of Upland Buzzard makes identification more
difficult. No summer or breeding records or skins
were traced. Even less information was available
for more northerly birds. Photos from Beij ing also
show the same (HK) type, both as first-year and
adult. The male of a breeding pair from Manchuria
(BM 1909.1 1 .20.28a, also mentioned in James
1988), has some of the above described characters,
the female is paler, and resembles some true
japonicus. It could be speculated that Manchuria
might be a meeting zone of japonicus and the
continental taxon with birds having some mixed
characters.

Israeli birds
Steppe Buzzard Buteo buteo vulpinus is an
abundant passage migrant through Israel, including
birds from both the western and eastern parts of the
distribution area (Shirihai 1996), so those birds
represent the typical variation of vulpinus in this

study. In addition to the literature (Forsman 1991 ,
Shirihai & Doherty 1990, Shirihai & Forsman
1991 ) and field experience, about 180 photos were
closely studied.

The extensive variation of vulpinus has been
classified as three main morphs: fox-red, grey-
brown and blackish. Of these, the blackish and
typical grey-brown morph birds are quite different
from the HK type, especially adults. It should be
remembered that the blackish morph and darker
birds of fox-red morphs are thought to be at their
highest frequency in the extreme eastern part of the
breeding range (Shirihai & Forsman 1991 ), and
possibly then they should occur among the
potential Steppe Buzzards to stray into the area
covered here. Still, no such birds do occur in Hong
Kong or Thailand or at least they are very rare.
Moreover, those fox-red vulpinus which have a
uniform reddish underbody, or those with a strong
reddish tinge to all patterning underneath, are quite
different to typical HK birds. So only a smaller
proportion of vulpinus even resembles them. Only
those Steppe Buzzards which most resemble the
HK type are dealt with here. Because of the
extreme variation, it is not easy to compile a
general description of vulpinus and its differences
compared to other taxa.

Among the first-year birds there are some that
resemble the HK type, but the majority are quite
different looking. Israeli birds are more reddish-
brown (not neutral medium-brown), have a darker
and more densely streaked head and breast, more
extensively dark trousers and vent giving a streaked
impression, and a quite well defined white belt
between these areas (over the belly), except in the
individuals at the darker end of the variation (in HK
birds the flanks and belly are darkest, forming a
black belt or patch). The underwing-coverts are
more patterned and the dark trailing edge to the
wing is more distinct. The overall impression of the
underparts is more evenly patterned (not a pale
head and throat and breast, uniform brown belly
patch and pale vent and undertail-coverts as in HK
birds). The underwing-coverts of Israeli birds are
quite similarly patterned and coloured to the carpal-
patch area with the only black as a crescent (less

patterning on HK birds, and the colour and pattern
contrast to the mostly black carpal patch is evident).
On average, Israeli birds have less contrast above,
with darker median coverts, darker bases to the
primaries and a darker head.

An adult vulpinus often shows a reddish-tinged
head and upper breast, but it is streaked or blotched
(not nearly uniform as often found in HK birds) and
normally then the belly (or flanks if the patch is
restricted to that area) is mostly rufous in a similar
tone as the upper breast. This does not occur, or is
rare, among HK type. If the underbody is patterned,
then vulpinus typically shows a more distinct pale
U on the breast (HK adults have a U, but it is
normally quite patterned and blends in with the
similarly patterned centre of the belly). The general
impression of the breast-belly area in most vulpinus
is not uniformly barred, and if it is barred, this
feature is not combined with blackish flank patches.
The black carpal patch of Israeli birds is on average
more restricted, typically to the greater primary-
coverts (while in HK birds there are many blackish
feathers among the lesser primary-coverts as well),
but the carpal patch may be identical in rare cases.
Vulpinus has a broader blackish trailing edge to the
wing. The tail may be identical and similarly rufous
in both, and both may have or lack a dark terminal
band to the tail.

James (1988) lists the differences of these Asian
taxa (japonicus - group in his terminology)
compared to nominate and vulpinus as follows
(with our interpretations of the same characters
compared to the western taxa in parentheses): The
paler individuals – his belted type – are pale buff on
head and cheeks (vs brownish, reddish or sandy),
the pattern on the underside is three-zoned with the
breast broadly streaked, a light gap about the lower
breast and upper belly, with the flanks and lower
belly dark in both streaked and barred types. They
have sharp bold moustachial stripes (vs normally
less distinct moustachial stripes), a creamy wash all
over the underside, unmarked creamy undertail-
coverts (vs often barred if the belly is barred,
otherwise brownish, but may be unmarked pale),
cream colour on the outer web of the primaries,
light patches or windows on the open underwing,
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coverts darker than the pale grey median coverts,
the latter with variegated patterning. The remiges
are pale and finely barred, with the outer primaries
showing black tips so that the protruding fingers are
mostly black. Only some have a suggestion of a
broader band on the tip of the secondaries and inner
primaries forming an indistinct dark trailing edge to
the wing. On the upperwing the secondaries look
dark and there is a pale grey primary patch. The tail
is finely barred, similar in patterning to the
secondaries – for example, about 10 dark bars
which are about as wide as the intervening pale
areas, while the terminal band may be somewhat
broader. The eyes are still quite pale during the first
spring.

Adults look quite different from first-year birds.
They typically have a more or less uniformly
coloured rufous head and breast. The belly and
flanks have a whitish ground-colour and variable
patterning. There is almost always some blackish-
brown barring and variable uniform dark brown
patches on the rear flanks, and those brown areas
may join on the middle belly. The vent and
undertail-coverts are whitish, but a few have some
barring. The lesser underwing-coverts are rufous –
of the same colour as the breast, while the rest of
the underwing-coverts show rufous spotting on a
whitish background. On the carpal area there is a
variable amount of black, some birds show almost
uniform black, roundish carpal patches. The
upperwing-coverts are brown, with paler, slightly
reddish edges. The secondaries have very fine
barring with a blackish terminal band. The tail may
be almost unbarred, or many show fine and uneven
barring, but most show a broader subterminal band.
The uppersides of both the tail and remiges often
have a rufous tinge. The eyes are very dark.

Second-year birds are like adults, but may show
both adult and juvenile type remiges and the body
plumage may still not be of a fully mature type, but
somewhat intermediate.

Although variable, buzzards in both Thailand and
Hong Kong are mostly of the phenotype described
above. There are no wholly dark birds, nor whitish
adults or reddish juveniles. The variation is mostly

in the overall darkness of the plumage, the darker
birds showing more patterning. The type described
here is abbreviated as “HK type” later in the article.

In the collections of NHM, the HK type was
represented by several winter birds from Southern
China: Yunnan, Guangdong, Fujian and Jiangsu.
Photographs of both adults and juveniles were also
easy to find from the provinces of Yunnan,
Guizhou, Guangdong and Fujian. This type is a
winter bird in the southern provinces of China
including photographed individuals and skins dated
between 24 October and 18 April (first-year, n=54)
or 29 October and 10 March (adults, n=36). In
South Thailand, buzzard migration is pronounced:
some dozens passing during the latter half of
October (eg DeCandido et al 2004, Nualsri &
DeCandido 2010, DeCandido et al 2013) and they
are mostly of this type (pers obs.)

The material, especially the skin material, from the
area more to the north of China or Siberia is too
small for a judgement on the status there. The HK
type also occurs in Sichuan, Chongqing and Henan
in winter, both as adults and first-years. In Sichuan,
dark-morph buzzards also occur, but the possibility
of Upland Buzzard makes identification more
difficult. No summer or breeding records or skins
were traced. Even less information was available
for more northerly birds. Photos from Beij ing also
show the same (HK) type, both as first-year and
adult. The male of a breeding pair from Manchuria
(BM 1909.1 1 .20.28a, also mentioned in James
1988), has some of the above described characters,
the female is paler, and resembles some true
japonicus. It could be speculated that Manchuria
might be a meeting zone of japonicus and the
continental taxon with birds having some mixed
characters.

Israeli birds
Steppe Buzzard Buteo buteo vulpinus is an
abundant passage migrant through Israel, including
birds from both the western and eastern parts of the
distribution area (Shirihai 1996), so those birds
represent the typical variation of vulpinus in this

study. In addition to the literature (Forsman 1991 ,
Shirihai & Doherty 1990, Shirihai & Forsman
1991 ) and field experience, about 180 photos were
closely studied.

The extensive variation of vulpinus has been
classified as three main morphs: fox-red, grey-
brown and blackish. Of these, the blackish and
typical grey-brown morph birds are quite different
from the HK type, especially adults. It should be
remembered that the blackish morph and darker
birds of fox-red morphs are thought to be at their
highest frequency in the extreme eastern part of the
breeding range (Shirihai & Forsman 1991 ), and
possibly then they should occur among the
potential Steppe Buzzards to stray into the area
covered here. Still, no such birds do occur in Hong
Kong or Thailand or at least they are very rare.
Moreover, those fox-red vulpinus which have a
uniform reddish underbody, or those with a strong
reddish tinge to all patterning underneath, are quite
different to typical HK birds. So only a smaller
proportion of vulpinus even resembles them. Only
those Steppe Buzzards which most resemble the
HK type are dealt with here. Because of the
extreme variation, it is not easy to compile a
general description of vulpinus and its differences
compared to other taxa.

Among the first-year birds there are some that
resemble the HK type, but the majority are quite
different looking. Israeli birds are more reddish-
brown (not neutral medium-brown), have a darker
and more densely streaked head and breast, more
extensively dark trousers and vent giving a streaked
impression, and a quite well defined white belt
between these areas (over the belly), except in the
individuals at the darker end of the variation (in HK
birds the flanks and belly are darkest, forming a
black belt or patch). The underwing-coverts are
more patterned and the dark trailing edge to the
wing is more distinct. The overall impression of the
underparts is more evenly patterned (not a pale
head and throat and breast, uniform brown belly
patch and pale vent and undertail-coverts as in HK
birds). The underwing-coverts of Israeli birds are
quite similarly patterned and coloured to the carpal-
patch area with the only black as a crescent (less

patterning on HK birds, and the colour and pattern
contrast to the mostly black carpal patch is evident).
On average, Israeli birds have less contrast above,
with darker median coverts, darker bases to the
primaries and a darker head.

An adult vulpinus often shows a reddish-tinged
head and upper breast, but it is streaked or blotched
(not nearly uniform as often found in HK birds) and
normally then the belly (or flanks if the patch is
restricted to that area) is mostly rufous in a similar
tone as the upper breast. This does not occur, or is
rare, among HK type. If the underbody is patterned,
then vulpinus typically shows a more distinct pale
U on the breast (HK adults have a U, but it is
normally quite patterned and blends in with the
similarly patterned centre of the belly). The general
impression of the breast-belly area in most vulpinus
is not uniformly barred, and if it is barred, this
feature is not combined with blackish flank patches.
The black carpal patch of Israeli birds is on average
more restricted, typically to the greater primary-
coverts (while in HK birds there are many blackish
feathers among the lesser primary-coverts as well),
but the carpal patch may be identical in rare cases.
Vulpinus has a broader blackish trailing edge to the
wing. The tail may be identical and similarly rufous
in both, and both may have or lack a dark terminal
band to the tail.

James (1988) lists the differences of these Asian
taxa (japonicus - group in his terminology)
compared to nominate and vulpinus as follows
(with our interpretations of the same characters
compared to the western taxa in parentheses): The
paler individuals – his belted type – are pale buff on
head and cheeks (vs brownish, reddish or sandy),
the pattern on the underside is three-zoned with the
breast broadly streaked, a light gap about the lower
breast and upper belly, with the flanks and lower
belly dark in both streaked and barred types. They
have sharp bold moustachial stripes (vs normally
less distinct moustachial stripes), a creamy wash all
over the underside, unmarked creamy undertail-
coverts (vs often barred if the belly is barred,
otherwise brownish, but may be unmarked pale),
cream colour on the outer web of the primaries,
light patches or windows on the open underwing,
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an olive-brown tail with a dark wide subterminal
band or a chocolate brown tail with obscure dark
bands, feathering of tarsus extending to near or over
half the length of the tarsus (41 -75%, average 58%,
own measurements from skins, n=105,
unfortunately, the feathered part of the tarsus is
often hidden in the field), length of hind claw
usually greater than the length of exposed bill
culmen, equal in vulpinus and buteo.

Japanese birds
Buteos breeding and wintering in Japan should be
typical japonicus. James (1988) made a clear
distinction between Japanese (japonicus) and
mainland (burmanicus) birds, the latter including
birds from Korea. He shows that Japanese birds are
clearly smaller than mainland birds, with Korean
birds between Eastern Chinese and Japanese in size,
but closer to the former. However, to us, most birds
from Korea seem quite similar to Japanese birds –
in colour at least – and we have combined these two
groups. Adults are mostly of the “belted type” of
James (1988), and a few were even approaching
typical HK birds of “barred type”. The samples,
both ours and James's are a mix of breeding,
migrating and wintering birds.

We have some field experience of birds of this
group. In addition to that around 100 photos were
studied as well as 30 skins at NHM from Korea and
Japan.

First-year birds resemble what is described above
for the HK type of the same age, and some may be
impossible to separate. However, they are generally
even paler. Typically they have a more uniformly
whitish breast with at most some neat brownish
streaking (not almost uniform brownish patches on
the neck sides and continuing down from there, as
in most HK individuals). The belly patch is also
smaller on average. The area below the belly patch,
in particular, is mainly uniformly pale (while in HK
birds it is often somewhat spotted). However, even
in very pale Japanese-Korean birds there is
normally still a well-developed uniformly dark
belly patch, while in the palest HK birds it has a

tendency to become only a patch of streaks so that it
is not similarly solid. This seems to be the only
qualitative difference found here, other characters
seem to be related to the amount of pigmentation of
the plumage in general.

Adults are quite similar to first-year birds, but have
darker eyes and a more distinct black trailing edge
to the wing. The tail is either less evenly barred
with less neat patterning, or shows almost no
patterning, or shows barring with a wider
subterminal band. There are more distinct edges to
the upperwing-coverts, and often some marks of
finished or ongoing moult are visible in the
plumage. The general distribution of brown areas
on the underbody is similar to that in first-year
birds, but it may show some element of barring or
spotting. The only birds with even a passing
resemblance to the dominant adult type in Hong
Kong and Thailand are those with the strongest
tawny tinge. Generally they are still clearly paler,
less barred and without a true rufous tone. A few
birds are slightly more rufous and somewhat more
like HK adults, the most pronounced example of
this we have come across is in the NHM collection,
a bird from Yokohama without a date. It is paler
than typical HK adults, but shows similarly uniform
reddish areas on the breast and a dark brown belly
patch with some barring. It clearly resembled the
HK type and highlights the close relationships with
Japanese and HK Buteos.

Himalayan birds
There are breeding Buteo buzzards in the
Himalayas, as well as wintering birds and some
passage migration (eg Spierenburg 2005). We have
field experience of these,and in addition 55 skins
from the Himalayas, concentrated to the east, were
studied at NHM, as well as some dozens of photos.
The problem here is also the scarcity of breeding
season data. There is some from the west (eg James
1988), but even less in the east. For example,
Spierenburg (2005) found no clear evidence of
breeding in Bhutan.

One striking feature of Buteos of the Himalayas is
the existence of a distinct dark morph, and it is
quite frequently observed. Portenko (1929) uses the
name Buteo japonicus saturatus f. plumipes for this
dark morph and mentions locations such as Sikkim,
Darjeeling and also two Chinese sites. This morph
is also well represented in the collection of NHM,
but mostly by wintering birds.

For geographical reasons, it is possible that some
birds in the Himalayas are wintering Steppe
Buzzards Buteo buteo vulpinus, especially in the
west. But based on photographs and skins, it seems
that vulpinus does not normally enter the
mountains, but mostly stays in lowland North
Western India in winter. However, the migration
along the mountain chain, in particular, is thought
to consist of vulpinus (Spierenburg 2005), but
Subedi & DeCandido (2013), referring to Central
Nepal, only list burmanicus, mentioning vulpinus
as a possibility. We did not seriously try to clarify
the status of Steppe Buzzard in the Himalayas.

First-year birds of the light morph in the
Himalayas are quite similar to the HK type birds of
the same age. They are variable, but most of them
are clearly of one type.

Adults of the light morph are more variable. On
average, they are similar, but clearly paler than HK
adults, with a more streaked and less uniform
rufous breast and less extensive dark brown on the
belly. The darkest of them are similar to HK birds,
and those birds are not restricted to the Eastern
Himalayas. One good example of a bird
indistinguishable from HK adults in the NHM
collection is a Biddulph specimen 82.4.1 .1 4, a male
from Gilgit (now Northern Pakistan), 5000 ft asl,
taken 1 1 January 1879 (also listed as refectus in
Table 4 of James 1988). Some – not many – birds
are darker still and could be considered as
intermediates between the dark and pale morphs,
but such birds do not occur in the HK type.

Discussion
Most Buteo buzzards which occur in South China
and South East Asia (at least at the Thailand
migration sites) during winter and migration, are in
fact quite distinct from true japonicus from Japan,
especially the adults. As a group, they also differ
quite clearly from vulpinus, although because of the
large variation, difficult individuals occur. As a
group, HK type adults differ somewhat from
Himalayan adults. So it seems to us that HK type
birds are from Northern China and Siberia, and are
possibly worthy of subspecific recognition.

To us, there seems to be a somewhat clinal pattern
of increasing size and darkening plumage from
Japan to the Himalayas, with lots of variation. It
was not our aim to make any taxonomic
conclusions but probably the most practical
treatment would be this: japonicus as a separate
species from buteo, with the nominate subspecies in
Japan (and one or two additional island subspecies
possibly also recognised), subspecies burmanicus
breeding in Siberia and Northern China, (with the
contact zone with the former in Korea and
Manchuria) and subspecies refectus in the
Himalayas and Central Chinese mountains.

However, many unanswered questions remain.
Where in China do these buzzards actually breed?
Most of China seems to be without breeding
"Common Buzzards" in the published distribution
maps (Cheng 1987, MacKinnon & Phillipps 2000;
also the map in Ferguson-Lees & Christie, 2001 ,
but in the text refectus is said to breed ”in
mountains of West China to Tibet and adjacent
Himalayas”). Do the vulpinus records from China
mentioned by Cheng refer to the same taxon which
is described here occurring in Southern China? –
probably yes. Dickinson & Svensson (2012)
describe a new name hodgsoni which refers to a
dark-morph Buteo of some sort, collected in Nepal.
The authors wanted this to replace the name
plumipes (Hodgson 1836), which cannot be used as
it was already in use for the genus Buteo by Falco
plumipes (Daudin 1800). But what really is
hodgsoni? And why do some Central Asian
wintering adults look (at least superficially) like
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along the mountain chain, in particular, is thought
to consist of vulpinus (Spierenburg 2005), but
Subedi & DeCandido (2013), referring to Central
Nepal, only list burmanicus, mentioning vulpinus
as a possibility. We did not seriously try to clarify
the status of Steppe Buzzard in the Himalayas.

First-year birds of the light morph in the
Himalayas are quite similar to the HK type birds of
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Japanese birds, and less like the HK type, which we
presume also originate from the more northerly
areas? And most of all - because both photos and
specimens from Siberia are scarce, we do have a
very poor knowledge about the variation patterns of
the northernmost buzzards of the japonicus group.
It may be that true japonicus also enters at least
Southern China during the winter, but as first-year
birds, which may be undetectable from the
variation of the more common type. Also, it seems
not to be impossible that very small numbers of
true vulpinus occur in SE Asia, especially at the
migration hot spots of southern Thailand.
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The first record of Eurasian Scops
Owl in Finland
The first Eurasian Scops Owl Otus scops (hereafter
Scops Owl) in Finland was recorded at
Hämeenlinna (Häme, South-central Finland) 21
June–5 July 201 1 (Jutila 201 1 , Lehikoinen et al.
2012). The bird was heard and recorded singing
(the “advertising-call” in Cramp 1985) by hundreds
of birdwatchers, but it was seen only a few times
and invariably very briefly and in poor light
conditions in late evening or at night. Therefore,
the sound recordings played an important part in
the documentation of this vagrant. The Eurasian
Pygmy Owl Glaucidium passerinum (hereafter
Pygmy Owl), which has quite a similar song, is a
common breeder in the area and is the main risk of
confusion.

While the songs of the species of concern are
usually clearly distinguishable to the trained ear,
there is considerable variation in their song. Indeed
there have been records of a few strange Pygmy
Owl individuals in Finland, with traits of Scops
Owl in their song, which have raised discussion
among birdwatchers on the Internet. The purpose
of this study is to provide guidance for the
identification of the two species’ songs, in a setting
where either of the species is a rarity and
straightforward evidence is needed. More
specifically, I aim to recognise what the
distinguishing properties in the songs really are,
how they can be quantitatively measured, and
finally, whether the songs of the two species can be
reliably identified using multivariate analysis. The
original analysis was prepared for the Finnish
National Rarities Committee.

Songs of Scops Owl and Pygmy
Owl
Both species typically sing with a repeated single
whistling element, hereafter referred to as “note”.
In English a note in the song of Scops Owl is
phonetically described as “tyuu” or “kyüü”, while
the Pygmy Owl is described as “dü” (Cramp 1985).
In German, the corresponding description is “dju”,
“djuh” or “djut” for Scops Owl and “üh” for Pygmy
Owl (Glutz 1980), in Swedish “tjo(k)” for Scops
Owl and “hjuk” for Pygmy Owl (Svensson et al.
2009), and in Finnish “kuu” for Scops Owl
(Mullarney et al. 1999) and “hyy” for Pygmy Owl
(Saurola 1995).

In terms of more formal sound descriptions, the
notes of Scops Owl are described as longer and
more slowly repeated compared to Pygmy Owl
(Cramp 1985). Most importantly, the frequency
modulation (rapid drop in pitch) at the beginning of
the Scops Owl call is said to distinguish the species
from Pygmy Owl (Glutz 1980, Cramp 1985).
According to Cramp (1985), there is no consistent
geographical variation in the song within the
European range. Female Scops Owls can give the
same type of call, with a higher pitch and sharper
tone, often in duet with the male (Cramp 1985).

The note of Pygmy Owl is slightly more drawn out,
higher and with a more accentuated end (Svensson
et al 2009). Figure 1 shows spectrograms for
typical individuals of these species and for the
Hämeenlinna bird. In any case, it appears obvious
that the characters mentioned vary a lot and that
one might encounter individuals for which the
above descriptions alone are insufficient for
reliable identification, or at least for individuals for
which identification is not straightforward.

Identifying the songs of Eurasian Scops Owl and

Eurasian Pygmy Owl

ANDREAS LINDÉN

Material and Methods
Sound recording material

The comparison material consisted of 20 Scops
Owls and 1 1 Pygmy Owls, from Europe (and
central Turkey). I used sound files downloaded
from xeno-canto.org, Tarsiger.com and my own
recordings. The species identification was done by
the recorders. Most of the Scops Owl recordings
(80%) were made within its core distribution range
(Italy 6, France 4, Romania 3, Spain 1 , Switzerland
1 , Turkey 1 ), while a few cases were recorded north
of their normal range (Holland 2, Germany 1 ,
Sweden 1 ). However, those records are considered
reliable and have been approved and published by
the relevant National Rarities Committees (except
the recording from Germany, but it is a typical
individual which was also seen). The Scops Owls
were not sexed, but presumably most (if not all) of
them were males. The recordings of Pygmy Owl
were all from the regular distribution range of the
species, with 73% of the samples from Northern
Europe (Finland 4, Sweden 4) and the rest from the
Alps (France 1 , Switzerland 2).

Only recordings of good quality (e.g., quality A or
B in xeno-canto.org) and at least five consecutive
notes with fairly regular intervals between the notes
were included. The latter selection criterion was
applied to get a fair view of the rhythm within a
series of notes, excluding longer pauses.

I first prepared the recordings in the software
Adobe® Audition® CS5.5 Version 4.0 (Adobe
Systems Incorporated). Each recording was
arranged in its own wav-file with five consecutive
notes, sampled down to a sampling frequency of
16,000 smpl / s (samples per second), including
sounds up to 8 kHz. I further filtered out
background noise and flattened out background
sounds between the notes (keeping only the noise),
such as echoes and other disturbances. The exact
procedure varied among the individual recordings.

Sound analysis

In order to extract the variables of interest, as

described in the next section, I performed a semi-
automatic sound analysis in the MATLAB®

programming environment (version 7.6.0 R2008a;
Natick, Massachusetts: The MathWorks Inc.).
Compared to manual measurement of variables
from the spectrogram, the logic for extracting the
variables semi-automatically can be thought to be
somewhat more consistent. Furthermore, with large
amounts of data, this approach can also be less
cumbersome, but it depends on the quality of the
data used and the ease of editing it into an
analysable format.

For all the files I calculated spectrograms using
FFT size 16,000, a Hamming window of length 1
600 smpl (0.1 s) and an overlap of 1 ,520 smpl
(0.095 s) between two consecutive time steps. This
results in rather smooth but sharply displaying
spectrograms, with a high resolution of 1 Hz in
frequency and 0.005 s in time.

From the spectrograms I calculated sound level
pressure envelopes over time (measured in dB), in
the frequency range 1 .0–2.5 kHz. Despite the high
resolution of the spectrogram, these curves are
rather smooth due to a rather wide time window of
length 0.1 s. The sound pressure level was used for
segmentation (i.e. to recognise silences and sounds)
using a dynamic threshold level, according to the
algorithm presented by Somervuo et al. (2006) and
Fagerlund (2006). For every point where the sound
pressure level exceeded the threshold (a sound was
recognised), I estimated the fundamental frequency
(the dominant frequency) using the autocorrelation
method. I made sure that the automatic recognition
process was valid by visually investigating the
result (see example in Figure 2). In the few cases
where I encountered problems due to, for example,
prominent background sounds or echo, I simply
edited the waveform further until I was pleased
with the result. In that sense, the analysis was semi-
automatic. The segmentation and estimation of time
specific fundamental frequencies was enough to
extract all variables of interest.

Variables measured

From each note I measured five variables that
potentially contribute to discriminating between the



Caluta 4 (August 2013)

1 3

The first record of Eurasian Scops
Owl in Finland
The first Eurasian Scops Owl Otus scops (hereafter
Scops Owl) in Finland was recorded at
Hämeenlinna (Häme, South-central Finland) 21
June–5 July 201 1 (Jutila 201 1 , Lehikoinen et al.
2012). The bird was heard and recorded singing
(the “advertising-call” in Cramp 1985) by hundreds
of birdwatchers, but it was seen only a few times
and invariably very briefly and in poor light
conditions in late evening or at night. Therefore,
the sound recordings played an important part in
the documentation of this vagrant. The Eurasian
Pygmy Owl Glaucidium passerinum (hereafter
Pygmy Owl), which has quite a similar song, is a
common breeder in the area and is the main risk of
confusion.

While the songs of the species of concern are
usually clearly distinguishable to the trained ear,
there is considerable variation in their song. Indeed
there have been records of a few strange Pygmy
Owl individuals in Finland, with traits of Scops
Owl in their song, which have raised discussion
among birdwatchers on the Internet. The purpose
of this study is to provide guidance for the
identification of the two species’ songs, in a setting
where either of the species is a rarity and
straightforward evidence is needed. More
specifically, I aim to recognise what the
distinguishing properties in the songs really are,
how they can be quantitatively measured, and
finally, whether the songs of the two species can be
reliably identified using multivariate analysis. The
original analysis was prepared for the Finnish
National Rarities Committee.

Songs of Scops Owl and Pygmy
Owl
Both species typically sing with a repeated single
whistling element, hereafter referred to as “note”.
In English a note in the song of Scops Owl is
phonetically described as “tyuu” or “kyüü”, while
the Pygmy Owl is described as “dü” (Cramp 1985).
In German, the corresponding description is “dju”,
“djuh” or “djut” for Scops Owl and “üh” for Pygmy
Owl (Glutz 1980), in Swedish “tjo(k)” for Scops
Owl and “hjuk” for Pygmy Owl (Svensson et al.
2009), and in Finnish “kuu” for Scops Owl
(Mullarney et al. 1999) and “hyy” for Pygmy Owl
(Saurola 1995).

In terms of more formal sound descriptions, the
notes of Scops Owl are described as longer and
more slowly repeated compared to Pygmy Owl
(Cramp 1985). Most importantly, the frequency
modulation (rapid drop in pitch) at the beginning of
the Scops Owl call is said to distinguish the species
from Pygmy Owl (Glutz 1980, Cramp 1985).
According to Cramp (1985), there is no consistent
geographical variation in the song within the
European range. Female Scops Owls can give the
same type of call, with a higher pitch and sharper
tone, often in duet with the male (Cramp 1985).

The note of Pygmy Owl is slightly more drawn out,
higher and with a more accentuated end (Svensson
et al 2009). Figure 1 shows spectrograms for
typical individuals of these species and for the
Hämeenlinna bird. In any case, it appears obvious
that the characters mentioned vary a lot and that
one might encounter individuals for which the
above descriptions alone are insufficient for
reliable identification, or at least for individuals for
which identification is not straightforward.

Identifying the songs of Eurasian Scops Owl and

Eurasian Pygmy Owl

ANDREAS LINDÉN

Material and Methods
Sound recording material

The comparison material consisted of 20 Scops
Owls and 1 1 Pygmy Owls, from Europe (and
central Turkey). I used sound files downloaded
from xeno-canto.org, Tarsiger.com and my own
recordings. The species identification was done by
the recorders. Most of the Scops Owl recordings
(80%) were made within its core distribution range
(Italy 6, France 4, Romania 3, Spain 1 , Switzerland
1 , Turkey 1 ), while a few cases were recorded north
of their normal range (Holland 2, Germany 1 ,
Sweden 1 ). However, those records are considered
reliable and have been approved and published by
the relevant National Rarities Committees (except
the recording from Germany, but it is a typical
individual which was also seen). The Scops Owls
were not sexed, but presumably most (if not all) of
them were males. The recordings of Pygmy Owl
were all from the regular distribution range of the
species, with 73% of the samples from Northern
Europe (Finland 4, Sweden 4) and the rest from the
Alps (France 1 , Switzerland 2).

Only recordings of good quality (e.g., quality A or
B in xeno-canto.org) and at least five consecutive
notes with fairly regular intervals between the notes
were included. The latter selection criterion was
applied to get a fair view of the rhythm within a
series of notes, excluding longer pauses.

I first prepared the recordings in the software
Adobe® Audition® CS5.5 Version 4.0 (Adobe
Systems Incorporated). Each recording was
arranged in its own wav-file with five consecutive
notes, sampled down to a sampling frequency of
16,000 smpl / s (samples per second), including
sounds up to 8 kHz. I further filtered out
background noise and flattened out background
sounds between the notes (keeping only the noise),
such as echoes and other disturbances. The exact
procedure varied among the individual recordings.

Sound analysis

In order to extract the variables of interest, as

described in the next section, I performed a semi-
automatic sound analysis in the MATLAB®

programming environment (version 7.6.0 R2008a;
Natick, Massachusetts: The MathWorks Inc.).
Compared to manual measurement of variables
from the spectrogram, the logic for extracting the
variables semi-automatically can be thought to be
somewhat more consistent. Furthermore, with large
amounts of data, this approach can also be less
cumbersome, but it depends on the quality of the
data used and the ease of editing it into an
analysable format.

For all the files I calculated spectrograms using
FFT size 16,000, a Hamming window of length 1
600 smpl (0.1 s) and an overlap of 1 ,520 smpl
(0.095 s) between two consecutive time steps. This
results in rather smooth but sharply displaying
spectrograms, with a high resolution of 1 Hz in
frequency and 0.005 s in time.

From the spectrograms I calculated sound level
pressure envelopes over time (measured in dB), in
the frequency range 1 .0–2.5 kHz. Despite the high
resolution of the spectrogram, these curves are
rather smooth due to a rather wide time window of
length 0.1 s. The sound pressure level was used for
segmentation (i.e. to recognise silences and sounds)
using a dynamic threshold level, according to the
algorithm presented by Somervuo et al. (2006) and
Fagerlund (2006). For every point where the sound
pressure level exceeded the threshold (a sound was
recognised), I estimated the fundamental frequency
(the dominant frequency) using the autocorrelation
method. I made sure that the automatic recognition
process was valid by visually investigating the
result (see example in Figure 2). In the few cases
where I encountered problems due to, for example,
prominent background sounds or echo, I simply
edited the waveform further until I was pleased
with the result. In that sense, the analysis was semi-
automatic. The segmentation and estimation of time
specific fundamental frequencies was enough to
extract all variables of interest.

Variables measured

From each note I measured five variables that
potentially contribute to discriminating between the
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Figure 2. Spectrogram and sound pressure level of the Hämeenlinna bird. In the spectrogram (upper panel)
the estimated fundamental frequency for time periods recognised as sound is plotted in red. The sound
pressure level envelope (lower panel) is plotted in red and the automatically chosen dynamic threshold
level that separates sounds from background noise is plotted in blue.

Figure 1 . Comparison of songs visualised as spectrograms. Two left: typical songs of Scops Owl
(Demirkazık, Turkey, © T. Linjama), two middle: the Hämeenlinna owl (© T. Linjama), two right: typical
Pygmy Owl (Kuusamo, Finland, © A. Lindén). The y-axis is limited to 2.5 kHz omitting the possible
harmonics, which are irrelevant in the analysis applied here. Notice that Scops Owl and the Hämeenlinna
owl show u-shaped figures, with a rising dominant pitch around 1 .25–1 .30 kHz. The figure for Pygmy
Owl is almost like that of the Scops Owl flipped upside down with a dominant frequency around 1 .5 kHz.
The “speed lines” after the notes (especially in the Pygmy Owl figure) are reverberation, which is
obviously more a result of the environment than the species. When measuring manually, the
reverberations are easy to dismiss as such, but in automatic measuring the strongest ones may be a source
ofmeasurement error.

two species of concern. All of them should be fairly
iimpervious to recording conditions. For each
individual the mentioned variables were averaged
before the statistical analysis. Figure 3 illustrates
how the variables X1, X3 and X4 were defined. The
measured variables were the following.

X1: Duration. The duration of each note (seconds).

X2: Interval. The time between the start of two
successive notes (seconds).

X3: Initial frequency. Estimated fundamental
frequency in the beginning of a note (kHz). In the
univariate comparisons, I have investigated the
rapid initial modulation in frequency, by looking at
the ratio X3 / X4, as it is one of the most important
characters distinguished by ear. In the multivariate
analysis, which is done using a linear model with
log-transformed variables, this operation is
unnecessary and produces exactly the same result as

if lnX3 and lnX4 are entered into the model as such.

X4: Dominant frequency. Average fundamental
frequency in the notes’ middle 3 / 5 part (kHz).

X5: Frequency change. The logarithmic rate of
change in frequency in one time step (second), in
the notes’ middle 3 / 5 part. This was estimated
using the least-squares linear regression lny = a + b
× time, where y is fundamental frequency. The
variable of interest is then X5 = exp(b).

Statistical analysis

First of all, the variation in all single variables
measured is illustrated using descriptive univariate
analysis, including 95% confidence intervals of the
observations, as well as two sample t-tests, to test
the null hypothesis that the averages to the two
species are equal. The t-tests were done on a log-
scale.

All variables are by definition larger than zero in
the form described above and are likely to behave
in a log-linear manner, for example, with larger
variation associated with higher values. Also
variations in frequency are best analysed on the log-
scale, as audible tones behave multiplicatively (e.g.,
doubling the frequency raises the tone by one
octave). Therefore, all statistical analyses are
conducted on the log-scale, using the natural
logarithm of the original variables. However, in the
univariate plots (Results, Figure 4), the averages
and 95% confidence intervals are transformed back
to the original scale, to facilitate intuitive
interpretation of the results.

The differences between samples of Scops Owl and
Pygmy Owl were investigated using a two-sample
linear discriminant analysis. To test the null
hypotheses that the Hämeenlinna bird could be an
observation from the same population as the Scops
Owl-sample, and the Pygmy Owl-sample,
respectively, I used identification analysis. A
significant result would cast doubt on the
Hämeenlinna bird possibly being a member of the
species tested.

Both methods applied were fitted using ordinary
least squares multiple regression, with a special
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Figure 2. Spectrogram and sound pressure level of the Hämeenlinna bird. In the spectrogram (upper panel)
the estimated fundamental frequency for time periods recognised as sound is plotted in red. The sound
pressure level envelope (lower panel) is plotted in red and the automatically chosen dynamic threshold
level that separates sounds from background noise is plotted in blue.

Figure 1 . Comparison of songs visualised as spectrograms. Two left: typical songs of Scops Owl
(Demirkazık, Turkey, © T. Linjama), two middle: the Hämeenlinna owl (© T. Linjama), two right: typical
Pygmy Owl (Kuusamo, Finland, © A. Lindén). The y-axis is limited to 2.5 kHz omitting the possible
harmonics, which are irrelevant in the analysis applied here. Notice that Scops Owl and the Hämeenlinna
owl show u-shaped figures, with a rising dominant pitch around 1 .25–1 .30 kHz. The figure for Pygmy
Owl is almost like that of the Scops Owl flipped upside down with a dominant frequency around 1 .5 kHz.
The “speed lines” after the notes (especially in the Pygmy Owl figure) are reverberation, which is
obviously more a result of the environment than the species. When measuring manually, the
reverberations are easy to dismiss as such, but in automatic measuring the strongest ones may be a source
ofmeasurement error.

two species of concern. All of them should be fairly
iimpervious to recording conditions. For each
individual the mentioned variables were averaged
before the statistical analysis. Figure 3 illustrates
how the variables X1, X3 and X4 were defined. The
measured variables were the following.

X1: Duration. The duration of each note (seconds).

X2: Interval. The time between the start of two
successive notes (seconds).

X3: Initial frequency. Estimated fundamental
frequency in the beginning of a note (kHz). In the
univariate comparisons, I have investigated the
rapid initial modulation in frequency, by looking at
the ratio X3 / X4, as it is one of the most important
characters distinguished by ear. In the multivariate
analysis, which is done using a linear model with
log-transformed variables, this operation is
unnecessary and produces exactly the same result as

if lnX3 and lnX4 are entered into the model as such.

X4: Dominant frequency. Average fundamental
frequency in the notes’ middle 3 / 5 part (kHz).

X5: Frequency change. The logarithmic rate of
change in frequency in one time step (second), in
the notes’ middle 3 / 5 part. This was estimated
using the least-squares linear regression lny = a + b
× time, where y is fundamental frequency. The
variable of interest is then X5 = exp(b).

Statistical analysis

First of all, the variation in all single variables
measured is illustrated using descriptive univariate
analysis, including 95% confidence intervals of the
observations, as well as two sample t-tests, to test
the null hypothesis that the averages to the two
species are equal. The t-tests were done on a log-
scale.

All variables are by definition larger than zero in
the form described above and are likely to behave
in a log-linear manner, for example, with larger
variation associated with higher values. Also
variations in frequency are best analysed on the log-
scale, as audible tones behave multiplicatively (e.g.,
doubling the frequency raises the tone by one
octave). Therefore, all statistical analyses are
conducted on the log-scale, using the natural
logarithm of the original variables. However, in the
univariate plots (Results, Figure 4), the averages
and 95% confidence intervals are transformed back
to the original scale, to facilitate intuitive
interpretation of the results.

The differences between samples of Scops Owl and
Pygmy Owl were investigated using a two-sample
linear discriminant analysis. To test the null
hypotheses that the Hämeenlinna bird could be an
observation from the same population as the Scops
Owl-sample, and the Pygmy Owl-sample,
respectively, I used identification analysis. A
significant result would cast doubt on the
Hämeenlinna bird possibly being a member of the
species tested.

Both methods applied were fitted using ordinary
least squares multiple regression, with a special
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Figure 3 . Measured variables, illustrated using one note of the Hämeenlinna bird. All variables are based
on the segmentation into sound and intervals and the estimated fundamental frequency of the recognised
sound. The red line shows the fundamental frequency for the first and last 1 / 5 of the note, while that of the
middle 3 / 5 of the note is displayed in green. Variables illustrated here are duration of note (X1 ), initial
fundamental frequency (X3) and dominant frequency (X4), defined as the average fundamental frequency
in the middle 3 / 5 of the note.

coding of group membership in the response
variable and the measured characters (lnX1 to lnX5)
as explanatory variables. While, strictly speaking,
group membership is the explanatory variable and
the multivariate data set of characters is the
response, the inverse design works correctly from a
technical point of view (Flury & Riedwyl 1988).

For both the discriminant analysis and the
identification analyses, I report the multivariate
standard distances (D), which are measures of the
distances between a multivariate sample and an

observation (or another sample). This measure
accounts for both the variation of each variable and
the between-variable correlations in the data,
providing an appropriate effect size to report in
applications like discriminant and identification
analyses (Flury & Riedwyl 1988).

Results
The means and within-species variability of the five
measured variables are presented in Figure 4, along
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Figure 3 . Measured variables, illustrated using one note of the Hämeenlinna bird. All variables are based
on the segmentation into sound and intervals and the estimated fundamental frequency of the recognised
sound. The red line shows the fundamental frequency for the first and last 1 / 5 of the note, while that of the
middle 3 / 5 of the note is displayed in green. Variables illustrated here are duration of note (X1 ), initial
fundamental frequency (X3) and dominant frequency (X4), defined as the average fundamental frequency
in the middle 3 / 5 of the note.

coding of group membership in the response
variable and the measured characters (lnX1 to lnX5)
as explanatory variables. While, strictly speaking,
group membership is the explanatory variable and
the multivariate data set of characters is the
response, the inverse design works correctly from a
technical point of view (Flury & Riedwyl 1988).

For both the discriminant analysis and the
identification analyses, I report the multivariate
standard distances (D), which are measures of the
distances between a multivariate sample and an

observation (or another sample). This measure
accounts for both the variation of each variable and
the between-variable correlations in the data,
providing an appropriate effect size to report in
applications like discriminant and identification
analyses (Flury & Riedwyl 1988).

Results
The means and within-species variability of the five
measured variables are presented in Figure 4, along

with confidence intervals of the observations and
the observed values of the Hämeenlinna owl. Most
variables overlap to some extent between the two
species. With the exception of note duration (X1),
the averages differ significantly for all variables
(Table 1 ). The frequency related variables (X3 to
X5) distinguish the two species fairly well, at least
for the more extreme cases. In general it seems that
these variables show much more variation in the
Scops Owl, certainly when compared to Pygmy
Owl.

The discriminant analysis successfully separated
the two species’ multivariate data sets (standard
distance, D = 6.02) and correctly classified 100%
of the 31 sampled individuals. Naturally, the null
hypothesis of equal multivariate mean in the two
species was rejected (F5,25 = 44.3, p < 0.001 ). All
variables, except for the duration of notes,
contributed statistically significantly to the
discriminant function (Table 2). Along the
discriminant axis the Hämeenlinna owl fits fairly
well within the normal variation of Scops Owl
(Figure 5), but is outside the variation of Pygmy
Owl. Concerning the main frequency and initial
frequency change, the Hämeenlinna owl is a typical
Scops Owl and far from the variation of Pygmy
Owl. The time interval is uncommonly short, just
outside the 95% confidence interval and slightly
closer to Pygmy Owl. In one of the comparison
sample Scops Owls the interval is even shorter.

Using identification analysis I formally tested the
null hypothesis that the multivariate pattern of the
Hämeenlinna owl song does not differ from the
comparison material of the two species of concern.
For the Scops Owl the null hypothesis could not be
rejected (D = 3.04, F5,1 5 = 1 .388, p = 0.284). The
Hämeenlinna bird, however, was clearly different
from the Pygmy Owl sample and the null
hypothesis was rejected with high significance (D =
9.65, F4,7 = 10.25, p = 0.007).

Discussion
While Scops Owl and Pygmy Owl can often be
distinguished by their song, even by ear, all the

variables investigated here show much variation
and some degree of overlap. In general Scops Owl
seems to show a higher degree of variability
between individuals. I cannot rule out that the
comparison sample contained some songs of
females as well, which would explain part of the
larger variation in Scops Owl. The variables
investigated here probably capture the main
characters that can be investigated by ear. Hence,
while the two species might typically not be too
difficult to identify in good circumstances, atypical
individuals can certainly be tricky. Further, in areas
where either of the species is rare (e.g., Scops Owl
in the Nordic countries), there is clearly a need for a
more formal analysis to ascertain the species.

The duration of the notes, which in the literature is
mentioned as a distinguishing character (Cramp
1985), varies a lot, especially in Scops Owl. In the
univariate analysis I could not even find a
significant difference in the averages. Although the
sample size is small, this suggests that the note
duration is really quite useless as a distinguishing
character of the two species.

I showed that the two species can be distinguished
using multivariate statistical methods, and the
results presented for the discriminant analysis can
be used to separate the species from each other. The
variables investigated here were extracted using a
semi-automatic strategy, but can well be measured
manually from spectrograms, still being fairly
comparable.

Based on the results presented here, the
Hämeenlinna bird can be considered a fairly typical
Scops Owl, even if it had uncommonly short
intervals between notes. According to the
discriminant analysis, the bird was well enough
within the variation of the species. Identification
analysis did not reveal evidence against the
hypothesis that the Hämeenlinna bird is a Scops
Owl, and the corresponding analysis revealed
strong evidence against it being a Pygmy Owl.
Even though the bird was neither seen sufficiently
well, nor photographed, these results suggest that it
was sound to judge the bird as a Scops Owl. The
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initial analysis I provided for the Rarities
Committee differed slightly from the one presented
here in that earlier I did not measure the change in
frequency in the middle part of the note (X5).
However, the results and conclusions were very
similar to those of the current analysis.
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Figure 4. Variation of the variables, presented on the raw scale. Filled dots are averages and the vertical
bars are 95% CIs of the observations. The individual observations are indicated as ‘+’ signs.

Figure 5. Results of the discriminant analysis: observations inserted along the discriminant axis. The
distributions of observations for Scops Owl and Pygmy Owl are illustrated using kernel density estimation
(Gaussian kernel, bandwidth 0.1 2). Positive values indicate that the combined variables are in total closer to
Scops Owl. The song of the Hämeenlinna bird fits within the normal variation of Scops Owl, although it is
closer to Pygmy Owl than the average Scops Owl.
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Figure 4. Variation of the variables, presented on the raw scale. Filled dots are averages and the vertical
bars are 95% CIs of the observations. The individual observations are indicated as ‘+’ signs.

Figure 5. Results of the discriminant analysis: observations inserted along the discriminant axis. The
distributions of observations for Scops Owl and Pygmy Owl are illustrated using kernel density estimation
(Gaussian kernel, bandwidth 0.1 2). Positive values indicate that the combined variables are in total closer to
Scops Owl. The song of the Hämeenlinna bird fits within the normal variation of Scops Owl, although it is
closer to Pygmy Owl than the average Scops Owl.
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Table 1 . Descriptive statistics of the variables analysed: X1 note duration, X2 interval, X3 frequency in
beginning of note, X4 dominant frequency, X5 change in middle frequency. Values reported are raw scale
averages, with the associated standard deviations in parenthesis. The t-tests and correlation matrix are
calculated on the log-scale.

Table 2. Results from the discriminant analysis. The discriminant function is scaled such that values
smaller than zero indicate Pygmy Owl (average = –1 ) and values larger than zero indicate Scops Owl
(average = 1 ). The column ‘Estimate’ contains the coefficients of the discriminant function and SE are the
corresponding standard errors. All variables except for duration (lnX1 ) contribute significantly to
discriminating between the species.




