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A new species of Strix owl from Oman

Magnus S Robb, Arnoud B van den Berg & Mark Constantine

For the past decade, the authors have been
recording owls for a new book by The Sound
Approach about Western Palearctic (WP) owls. In
the process, they have become well informed
about variations in sounds of owl taxa in the WP,
including those in the Arabian Peninsula (for ‘new’
WP boundaries, see, Martins & Hirschfeld 1994,
1998, Roselaar 2006, Gantlett 2008). As a conse-
quence, they were quickly aware of the signifi-
cance of unknown owl sounds registered in north-
ern Oman in 2013, which appeared to concern an
undescribed taxon in the genus Strix.

Course of events

March 2013

In late March 2013, Magnus Robb, together with
René Pop, spent seven nights studying Pallid Scops
Owls Otus brucei at Al Jabal Al Akhdar, the central
part of the Al Hajar mountains, northern Oman.

They heard the first pair of Pallid Scops in a flat-
bottomed wadi containing a few scattered trees,
situated among high cliffs and steep mountain
slopes from ¢ 500 m above sea level, and this was
where they concentrated all subsequent efforts.
Most nights, at least one set of sound recording
equipmentwas in continuous use, usually position-
ed up a tree where the pair had previously been
active. MR would leave it for up to 6 h at a time. It
took until 24 March before MR came anything
close to a ‘direct hit’, with two male Pallid Scops
hooting from different trees on either side of the
tree containing the microphones. After they fell
quiet, he decided to move in. Putting on the head-
phones, he became aware of a different owl-like
sound at much greater distance. Its four notes had
the rhythm of the start of Richard Wagner’s famous
wedding march Treulich gefiihrt (Here comes the
bride) from the opera Lohengrin. MR started
recording the mystery sound immediately. This

372 Study area visited in March-July 2013 by teams of The Sound Approach, Al Jabal Al Akhdar, Al Hajar mountains,
Al Batinah, Oman, 24 July 2013 (Cecilia A W Bosman/The Sound Approach). Overlooking wadi from base of cliffs;

[Dutch Birding 35: 275-310, 2013]

road was under construction in early 2013 and ready to be used by late July.
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hooting sounded very much like an owl but not
like any that MR had heard before. The mystery
owl in fact sounded like nothing that was already
known to breed in the Arabian Peninsula or the
WP. The compound structure of its hooting suggest-
ed a Strix owl but one with a voice even deeper
than Ural Owl S uralensis. As MR continued to lis-
ten, he became aware of a second individual hoot-
ing in a similar compound rhythm much further
away, on the other side of the stereo image. Soon,
two other kinds of vocalisations could be heard:
rhythmic bursts of almost identical lower-pitched
hoots from one side of the wadi and a single
upward-inflected, nasal-sounding call from the
other. The former strongly recalled a similar vo-
calisation of male Ural, while the latter recalled
the typical ‘contact’ or ‘begging calls’” of various
Strix owls. The next night, nothing more was heard
from the mystery owl and so RP and MR then
followed their plan of spending a night in another
area. However, they returned to spend the first part
of their last night again in the wadi. MR left one set
of equipment recording in the same tree as before
and took another set with him to an area 750 m to
the north. Every now and then, he imitated the
‘compound hooting’ heard previously, in the hope
of a response. RP stayed and listened from the car,

not far from the first set of equipment. Just when
MR was returning, he heard the ‘pulsed hooting’
again, at closer range than before. He started
recording at the base of the cliff where the sound
was coming from. Over the next half hour, MR
made good recordings of compound hooting,
pulsed hooting and a series of upward-inflected
contact calls, all just like a Strix owl but not any
species he knew. By now, RP was also hearing it
from the car ¢ 100 m away. Despite using both of
their powerful torches, it proved impossible to see
any bird on the cliff. Eventually they had to go to
the airport in the early hours of the morning, with
the owl still hooting on the cliff.

April 2013

Seeing and photographing the mystery ow! now
became a Sound Approach priority. A month later,
on 23-30 April 2013, MR was back, this time with
Arnoud van den Berg. For several nights, they
listened and recorded at the original location and
up to 1 km to the north. No Strix owl called in this
part of the wadi during the entire April visit. On the
fifth night, 28/29 April, AvdB and MR decided to
try playback at new locations heading south. Just 2
km down the road, there came a reply. AvdB, who
was listening and recording through headphones,

373 Study area visited in March-July 2013 by teams of The Sound Approach, Al Jabal Al Akhdar, Al Hajar mountains,
Al Batinah, Oman, 23 May 2013 (Cecilia A W Bosman/The Sound Approach). Looking up towards steep cliffs.
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heard it immediately but not MR, who was listen-
ing with the unaided ear. After some frantic hand
signals from AvdB, MR heard it too and realised
that the faint hooting was coming from the top of a
peak ¢ 250 m to the south-east. The bird was giv-
ing both compound and pulsed hooting but in a
deeper and gruffer voice than before, suggesting
that it was a different individual, possibly of the
opposite sex. They drove slightly closer and, after
further playback, it descended to a spot ¢ 40 m
above the road. By torchlight, they could see a
plain-looking owl perched on a large rock. It had
the shape of a Strix owl, lacking ear-tufts and
appearing slightly smaller-headed than a Tawny
Owl § aluco. As it was facing them, only its face
and underparts could be seen, which looked rather
featureless except for the presence of a dark breast
band, and AvdB noted obvious longitudinal stripes.
It was only two nights later, on 30 April/1 May, that
the new individual was located again. On this oc-
casion, it called less than 500 m south of where it
had been seen and heard on 28 April. Once again,
it gave both types of hooting in a deeper, gruffer
voice than MR had heard at the original March
site. This night, the owl proved impossible to see
on the cliff face.

May 2013
From 17 to 31 May 2013, AvdB and Cecilia Bos-
man went for a fortnight to the Strix wadi to obtain
photographic documentation and more sound-
recordings. Expectations were low, as there had
already been a reduction in vocal activity from
March to April, and temperatures had risen sharp-
ly, ranging from 30°C up to even 44°C at night.
Remarkably though, Pallid Scops Owls were more
vocal than they had been in March-April, hooting
in many corners of the wadi and even up the slopes
for hours each night. In this context, it was less of
a surprise to find that the Strix owls were vocal as
well. At the site discovered on 26/28 April, hooting
could be heard on many nights from the evening
of 19 May onwards, with two individuals hooting
simultaneously during the early hours of 21 May.
Efforts to hear Strix owls again at the site of the
original discovery in March were unsuccessful un-
til the evening of 21 May, when one responded to
playback. Later that night, at a third location with
a steep cliff, halfway between the two known sites
2.2 km apart measured along the wadi road, an-
other individual responded to playback, while the
birds at the April site were vocal shortly afterwards
as well. This meant that there were at least three
territories, each 1.1 km apart. It should be noted
that the birds always remained high up the cliffs,

A new species of Strix owl from Oman

so far that their vocalisations were hardly ever
audible to the naked ear, only with the aid of
microphones and headphones. By 23 May, all ef-
forts to lure the Strix owls down from the very steep
cliffs, involving both playback and human imita-
tions, had remained unsuccessful. So, there was
no other option but to clamber up to the base of
the cliffs. High on the slope below the cliffs of the
original March site, under bright moonlight in the
early hours of 24 May, a bit of playback of the April
song did the trick. Eye-shine revealed one bird
perched up on the cliff. Later, this or another bird
descended low enough to perch on a dead tree
stump where AvdB captured the first photograph.
During the rest of that night, several close encoun-
ters took place along the base of the cliff but torch-
light seemed to startle the owl and it never stayed
long enough at one spot for more photographs.
Two nights later, on 25/26 May, AvdB and CB
heard for the first time loud alarm calls in over-
head flight. When one bird landed in low vegeta-
tion between rocks at 15 m distance and then
jumped up onto a rock to perch for a few minutes,
it became apparent that torchlight was no longer a
reason to fly off, and many 10s of photographs
could be obtained, also of the bird in flight. During
the entire night of 27/28 May, long sequences of
hooting and various calls of two individuals were
recorded at the same spot. Playback no longer had
the same effect and no bird came close. This
month’s last recording concerned a bird alarm
calling in flight during the early hours of 30 May.

July 2013

During Ramadan in 2013, AvdB and CB visited
the Strix area twice, on 10-12 July and 22-25 July.
Temperatures were high, most birds had fallen
silent and not a single Pallid Scops Owl could be
heard. During the night of 11/12 July, after many
fruitless attempts to hear the Strix owls at the
known sites, the ones at the March site finally
called and hooted an hour before dawn. During
the night of 22/23 July, a playback response came
from the April site only, albeit from a huge dis-
tance, with hooting barely audible even by use of
microphones and headphones. During the night
of 23/24 July, one bird was seen twice in bright
moonlight high up at the March site, first just be-
fore and then after midnight, when it came close
enough on the cliffs for more photographs and
sound-recordings to be obtained. Based on sound
and plumage, this concerned the same individual
as the one photographed two months earlier; its
plumage looked more tattered though, possibly
being in moult.
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Material and methods

Photographs

AvdB used a Nikon 500 mm/5.6 lens, D800 cam-
era and SB-800 flash to photograph the owls. All
photographs were taken and stored in Nikon’s raw
image format, Nikon Electronic Format (NEF),
which offers the highest possible image quality
with minimally processed data. The purpose of
raw image formats is to save, with a minimum loss
of information, data obtained from the camera
sensor, and the conditions surrounding the captur-
ing of the image. By definition, a raw file (ie, a
digital negative) is not directly usable as an image
but it has all of the information needed to create
an image in a viewable format through a process
of converting it into, eg, JPEG or TIFF formats. By
storing images as raw (NEF) files, the unaltered in-
formation of the captured image is preserved,
original colours can be retrieved, and manipula-
tion is made even harder than it would be with
analog photographs (cf McKay 2013).

In ‘Results’, we present a detailed description of
the Strix owl holotype, based on all available pho-
tographs. In ‘Diagnosis: morphology’, we discuss
the morphological comparison with owl genera
other than Strix, the separation from other Strix
owls and, more specifically, the morphological
differences from Hume’s Owl S butleri.

Sounds
The Strix owl of the Al Hajar mountains has a rep-
ertoire of rather understated, low-pitched sounds,
and might have remained undiscovered for much
longer were it not for the use of high quality sound
recording equipment. On several occasions, even
when expecting a response after the use of play-
back, we could not hear it at a distance of 300 m,
unless we listened to an amplified signal through
headphones. For this, we used pairs of omni-di-
rectional Sennheiser MKH-20 condenser micro-
phones in a Crown SASS (Stereo Ambient Sampling
System) casing. This gives a binaural listening ex-
perience, as if the listener’s head were positioned
exactly where the microphones are, with the dif-
ference that the signal can be amplified at will.
On the night of the second encounter in March, a
Telinga ProV stereo parabolic microphone had to
be used, because the SASS with Sennheisers was
not at hand. The recorder on all occasions was a
Sound Devices 722, and the headphones were
semi-open Beyerdynamic DT-990.

We used Raven Pro 1.5 to analyse our record-
ings and to make sonagrams for publication. When
analysing sonagrams, it is necessary to take meas-
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urements from the centre of the sonagram trace
rather than its outer limits, since the thickness of
the line varies with the settings used. On zoomed-
in sonagrams, we measured frequency by putting
the selection tool in the vertical centre of the trace
at the desired point in time. Similarly, we measur-
ed duration between the horizontal centres of two
traces, which were typically the faint, near-vertical
‘limbs’ with which a vocalisation starts and ends.
In the onomatopoeic descriptions of sounds, capi-
tal letters are used to indicate accented or louder
syllables, where marked contrasts in accent are
present.

We made a total of 137 sound recordings of the
Strix owl: 15 in March 2013 (MR); 10 in April
2013 (AvdB and MR); 91 in May 2013 (AvdB); and
21 inJuly 2013 (AvdB). These were recorded with-
in 5 km of one another and most relate to five in-
dividuals in three territories. Two owls from a
fourth territory are very faintly audible in record-
ings from the very first night but their hooting is
insufficiently clear in sonagrams, so only a con-
tact call of one of them, ie, a sixth individual, has
been included in the analysis.

The vocal analysis is divided as follows. In
‘Results’, we describe the four vocalisations. In
‘Diagnosis: vocalisations’, we present sections
devoted to individual and presumed sexual varia-
tion as well as phenology and compare the vo-
calisations with the only other Strix owl of the
Arabian Pensinsula, Hume’s Owl, which we be-
lieve to be the closest relative of the new owl.
Then, we compare with other Strix owls up to
3500 km distant. We demonstrate not only the
distinctiveness of the sounds of the new owl but
also the existence of clear vocal homologies be-
tween members of the genus Strix. Finally, we dis-
cuss provisional vocal sexing based on compari-
son with other Strix species.

Results

Proposed new species

Vocalisations and plumage characteristics dem-
onstrate that the owls sound-recorded and photo-
graphed in the Al Hajar mountains represent a
new species, which we propose to name:

Strix omanensis sp nov
Omani Owl|

Holotype

The holotype concerns the individual shown in
plate 374, which is a presumed adult male, photo-
graphed by Arnoud B van den Berg at Al Jabal Al
Akhdar, Al Hajar mountains, Al Batinah, Oman
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374 Holotype of Omani Owl / Omaanse Uil Strix omanensis, Al Jabal Al Akhdar, Al Hajar mountains, Al Batinah,
Oman, 24 May 2013 (Arnoud B van den Berg/The Sound Approach)

(type locality 23°18’N, 57°41'E; see plate 372-
273), on 24 May 2013. The same individual was
photographed two days later at the same locality
(plate 375-380) and again two months later (plate
381). Sonagrams of its vocalisations are shown in
figure 1. Besides a minimum of 35 recordings
from the holotype, another 52 made at the same
location showed characters of the same individual
by pitch, timbre and length of compound hooting
as well as the rate of delivery of the notes of puls-
ed hooting.

The original raw image format (NEF) photo-
graphs and the original sound recordings from
which the sonagrams were made have been de-
posited at the Macaulay Library, Cornell Labora-
tory of Ornithology, Ithaca, New York, USA (sound
recordings with accession number ML163395-
163399). Mp3 versions of the corresponding
recordings can be listened to at www.dutchbird-
ing.nl and/or www.soundapproach.co.uk.

The holotype was last observed on 23 July 2013,
and is presumed to be still alive at the time of writ-
ing. Based on comparison of recordings, we be-
lieve that it concerns the first individual to be no-
ticed when the species was discovered on 24
March 2013.

Search for a museum specimen

We did a search for specimens of Omani Owl in
zoological museums. On 14 July 2013, AvdB and
CB were allowed to check the collection and
freezers of the National History Museum at Mus-
cat, Oman, where no Strix specimens appeared to
be present. No specimen was present at the
Natural History Museum, Tring, England, or to the
best of our knowledge anywhere else (Weick
2006, cf Ornis database www.ornisnet.org). We
considered the possibility that there could be
museum specimens of Hume’s Owl that were in
fact Omani. However, Goodman & Sabry (1984)
checked virtually all museum specimens of
Hume's for their paper on the first record for Egypt
and the African continent. They did not mention
the features of Omani in any of the specimens of
Hume's they studied and described, although they
noted in the specimens of Hume’s that ‘the ground
colour of the body feathers shows considerable
variation, from chocolate-brown [in central Saudi
Arabia] to rufous-red in the type specimen’.
Importantly, it appears that the museum speci-
mens originate from areas where the occurrence
of Hume’s has been confirmed by photographs
and sound-recordings. The only exception con-
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375-377 Omani Owl / Omaanse Uil Strix omanensis, Al Jabal Al Akhdar, Al Hajar mountains, Al Batinah, Oman,
26 May 2013 (Arnoud B van den Berg/The Sound Approach). Same individual as holotype in plate 374.
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378-379 Omani Owl / Omaanse Uil Strix omanensis, Al Jabal Al Akhdar, Al Hajar mountains, Al Batinah, Oman,
26 May 2013 (Arnoud B van den Berg/The Sound Approach). Same individual as holotype in plate 374.
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380 Omani Owl / Omaanse Uil Strix omanensis, Al Jabal
Al Akhdar, Al Hajar mountains, Al Batinah, Oman,
26 May 2013 (Arnoud B van den Berg/The Sound
Approach). Same individual as holotype in plate 374.

cerns the type specimen at the Natural History
Museum, Tring (see below).

Hume’s Owl type specimen

According to Hume (1878), the type specimen of
Hume’s Owl was given to him by E A Butler, who
‘procured it for me through one of his friends, Mr.
Nash, | believe from Omara [sic], on the Mekran
Coast.” Ormara, the correct spelling, is in south-
western Pakistan (often referred to as southern
Iran). This eastern location raises the question
whether it in fact could have concerned an Omani
Owl. If it did, the scientific name now used for
Hume’s would become the scientific name of
Omani while another scientific name would have
to be chosen for Hume’s.

Therefore, in June 2013, AvdB and CB examin-
ed and photographed the three specimens of
Hume’s Owl in the Natural History Museum at
Tring, which include the ‘rufous-red’ holotype.
The other two are a female from Wadi Qelt,
Judaean desert, ‘Palestine’, on 28 March 1938,
and a male from Mahd Dhahab, 400 km north-
north-east of Jeddah, Saudi Arabia, on 16 August
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381 Omani Owl / Omaanse Uil Strix omanensis, Al Jabal
Al Akhdar, Al Hajar mountains, Al Batinah, Oman,
24 July 2013 (Arnoud B van den Berg/The Sound
Approach). Same individual as holotype in plate 374.

1950. The latter was collected by Mr Adams
(Meinertzhagen 1954, cf Garfield 2007). The state
of the specimens does not allow much study of
feather details of the head (see plate 382-384).
However, all three show horizontal bars on the
underparts, a feature not shown in Omani Owl,
and just a few short longitudinal lines. The three
specimens of Hume’s in Tring differ from each
other in colour (the one from ‘Palestine’ being
palest and the one from Jeddah darkest) and mark-
ings (the type specimen showing a few short lon-
gitudinal dark lines on the underparts). The differ-
ences in ground colour of the body feathers be-
tween the three specimens illustrate the consider-
able variation in Hume’s described by Goodman
& Sabry (1984).

Goodman & Sabry (1984) highlighted the
vagueness of Allan Octavian Hume’s type locality.
This, combined with the lack of later records, led
them to believe that the assumed locality was in-
correct, and that the type specimen was collected
elsewhere. This idea is corroborated by the lack of
records in recent years; Scott & Adhami (2006)
and Roselaar & Aliabadian (2009) do not mention
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382-383 Hume’s Owls / Palestijnse Bosuilen Strix butleri, Natural History Museum, Tring, England, 20 June 2013
(Arnoud B van den Berg/The Sound Approach; © Natural History Museum, Tring). Left to right:
female collected at Wadi Qelt, Judaean desert, ‘Palestine’, on 28 March 1938; male collected at Mahd ahd Dhahab,
Al Madina, Hejaz region, 400 km north-north-east of Jeddah, Saudi Arabia, on 16 August 1950; type specimen,
collected at Ormara, Makran, Balochistan, Pakistan (locality uncertain) on unspecified date.
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384 Hume’s Owls / Palestijnse Bosuilen Strix butleri, Natural History Museum, Tring, England, 20 June 2013 (Arnoud

B van den Berg/The Sound Approach; © Natural History Museum, Tring). Upper to lower: female collected at Wadi

Qelt, Judaean desert, ‘Palestine’, on 28 March 1938; male collected at Mahd ahd Dhahab, Al Madina, Hejaz region,

400 km north-north-east of Jeddah, Saudi Arabia, on 16 August 1950; type specimen, collected at Ormara, Makran,
Balochistan, Pakistan (locality uncertain) on unspecified date.

any record for Iran, and Rasmussen & Anderton
(2005) do not for Pakistan (contra, eg, the map in
Hiie & Etchécopar 1970).

Description of holotype: morphology
The description is based on photographs made by
AvdB on 24 and 26 May and 22-23 July 2013.

STRUCTURE Medium-sized owl with rounded head lack-
ing ear-tufts, with facial disc and obvious rim, and large
eye. Leg long. Tail short. Wing projecting slightly beyond
tail.

HEAD Facial disc grey, darkest grey above eye, forming
distinct dusky ‘brows’, paler between eyes, around bill
and on chin. Rim shaped like outline of apple sliced
vertically through core, blackish on inside and whitish
on outside, with dark streak broadly edged white com-
ing down on forehead almost until between eyes.
Crown, nape, collar and throat buff-brown with small
blackish spade-shaped bars on back of head and black-
ish streaks on throat.

UPPERPARTS Mantle, scapulars, back, rump and upper-
tail-coverts dark grey-brown with buff and whitish
spots.

UNDERPARTS Breast buffish white with short longitudi-
nal stripes. Whitish belly not demarcated from breast but
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paler with longer thin blackish longitudinal (vertical)
stripes. Flank pale as belly with few slightly thicker and
longer longitudinal blackish stripes. Abdomen, under-
tail-coverts and thigh greyish white.

WING Remiges greyish brown with pale bars. On up-
perside, remiges mostly dark brown, with broad dark
brown bars and narrow pale brown bars and top. Alula
dark brown-grey. Greater coverts brown, three outer
ones with large white spot near top. Median coverts
brown, two outer ones with white spot near top. Lesser
and marginal coverts brown. Greater, median and lesser
primary coverts dark blackish-brown. On underside,
remiges whitish at base and greyish at top, from inside to
outside of wing dark bars becoming wider, rendering
outer primaries largely dark; inner primaries white at
base with dark bars becoming broader towards top and
broad dark top, and secondaries white with narrow
dark bars and broad dark top. Greater, median, lesser
and marginal underwing-coverts greyish white. Greater
under primary coverts blackish brown, median under
primary coverts white, and lesser under primary coverts
greyish white.

TAIL Rectrices whitish with white base on underside and
with two broad blackish bars caudally, equal in width to
white in between and on top, and two vague narrow
dark bars distally.



BARE PARTS Pupil black, iris orange-yellow surrounded
by black; eyelid black. Bill pale green-grey. Tibia, tarsus
and toes feathered whitish, somewhat greyish on front of
tibia, possibly because of wear. Claws pale greyish.

Description of holotype: vocalisations

We identified four types of vocalisations. These
include two ‘song types’ that we describe as com-
pound hooting and pulsed hooting, as well as an
alarm call and a contact call. Compound hooting
has a fixed rhythm of notes and spaces between
them. Pulsed hooting consists of bursts of virtu-
ally identical notes. Various authors have studied
vocalisations of Strix owls before but most studies
have been of a single species, and the names cho-
sen for the various vocalisations are often appro-
priate only for that species, due to peculiarities of
the sounds or associated behaviours. We have
attempted to choose more neutral names that
work for a variety of species, if not all. To facili-
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tate comparisons, table 1 indicates names used
by other authors.

The following description is based on 35 record-
ings of the holotype, which AvdB obtained while
taking photographs on the nights of 23/24 May,
25/26 May and 22/23 July.

Compound hooting

This is the louder of the two types of hooting (see
figure 1A), and can be written as HU...........
HWA....ha-HA. It can be heard in three parts, and
there are usually just four notes. The first two parts
consist of a single note each while the third part
consists of two notes, the last one being the longer
of the two. The first, second and fourth notes are
approximately equidistant from one another while
the third forms an ‘upbeat’ to the fourth. The first
note is lower, the second rises slightly in pitch and
the final two stay at or close to this higher pitch.

TABLE 1 Relationship between names used for vocalisations of Strix owls in this paper and in existing literature.
Names only included here where accompanying descriptions and/or sonagrams leave no doubt about homology.

Species Authors Compound hooting Pulsed hooting Alarm call  Contact call
S aluco
Cramp 1985 advertising call bubbling call alarm call ~ contact call
Glutz von Blotzheim Reviergesang Roller Warnruf Kontaktruf
& Bauer 1980
Scherzinger 1980 Reviergesang Kollern/Nestlocken Warnlaut Kontaktlaut/
Weibchenbetteln
Svensson et al 2009 song ‘xylophone trill’ kewick
S butleri
Cramp 1985 advertising call hu-hu-hu-hu-hu-
hu-hu-hu-hu
Konig et al 2008 song booming bu notes
Svensson et al 2009 song defensive call female begging

S occidentalis

Forsman et al 1984,
Van Gelder 2003

four-note location call

series location call contact call

S varia

Odom & Mennill 2010

one-phrased hoot
(usually doubled:
two-phrased hoot)

ascending hoot female begging

S uralensis

Cramp 1985

Glutz von Blotzheim
& Bauer 1980
Lundberg 1980
Scherzinger 1980

Svensson et al 2009

advertising call
Reviergesang (male),
Revierruf (female)
territorial call
Reviergesang

song

contact-alarm call ~ alarm call  soliciting call
Nestlocken Weibchenruf
alarm call contact call
Nestlocken Warnlaut Kontaktlaut/

Weibchenbetteln
alternative song alarm
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TABLE 2 Omani Owl Strix omanensis and Hume’s Owl S butleri compound hooting (which consists of three parts):

univariate summary statistics (mean =+ standard deviation, range). N means number of st