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Species limits in the House Bunting

complex

Guy M Kirwan & Hadoram Shirihai

he ‘House Bunting complex’ Emberiza striolata

sensu lato has traditionally been viewed as a single
polytypic species comprising five or six subspecies
(Vaurie 1956, 1959, Cramp & Perrins 1994, Byers et al
1995, Dickinson 2003). The overall range of the com-
plex spans north-western India discontinuously west
through Iran, Arabia and the Levant to coastal north-
eastern Africa, south to northern Kenya, thence dis-
junctly through the Sahara to Morocco (Cramp &
Perrins 1994, Byers et al 1995). The subspecies com-
prise two discrete groups, one in southern and western
Asia and north-eastern Africa (Striated Bunting, striolata
group), and the other in north-western Africa east to the
central Sahara desert (House Bunting, sahari group).
Due to the relative lack of ornithological work in much
of the Sahara, the boundary between the groups is
unclear but was mapped as being possibly in western
Sudan or Chad by Byers et al (1995). Certain general
differences in plumage and behaviour have been noted
between the two groups but there has been no detailed
attempt to review their systematics, although Vaurie
(1956) notes that the ‘two are very distinct’, and
Svensson et al (1999) consider it likely that they would
be considered separate species in the future, unlike
Cramp & Perrins (1994) who, in contrast, consider
geographical variation within House Bunting to be
‘rather slight’. The latter view has almost certainly
assisted in quelling interest in this group among field
observers. In fact, like several other subspecific taxa
considered by Vaurie in his work on Palearctic birds to
be unusually well delimited, recent work by ourselves
and others suggests that these might be better treated as
species (eg, Shirihai et al 2001, Kirwan 2004, Shirihai
& Svensson in prep).

Here, we review differences between the two sub-
species groups, comprehensively detailing the plumage
characters, at all ages and seasons, that discriminate
them, present sonagrams and written analysis of the
differences in vocalizations, critique the diagnosability
of all taxa within the complex, present and statistically
analyse mensural data from most taxa, and thereby re-
evaluate the species’ taxonomy.

Material and methods

We studied all available material relating to these taxa
held in the Natural History Museum (NHM, Tring,
England), namely: 139 specimens of striolata, seven
(including the type specimen) of dankali, 37 (including
the type specimen) of jebelmarrae, two (including the
type specimen) of saturiator, 44 of sahari and four
(including the type specimen) of theresae. Specimens
were generally sexed according to label data but these

[Dutch Birding 29: 1-19, 2007)

were checked against literature in the case of suspect
identifications. Additional material was studied as fol-
lows: at the Field Museum of Natural History (FMNH,
Chicago, USA), eight specimens of sahari, three speci-
mens of sanghae (including the holotype) and 10 speci-
mens of striolata; and at the National Museum of
Natural History (NMNH, Washington DC, USA), five
specimens of sahari, three specimens of striolata and
22 specimens of saturiator. The following data were
obtained from each specimen (where possible): wing-
length (flattened), tail-length and culmen-length (to
skull), using a standard metal wing-rule with a perpen-
dicular stop at zero (accurate to 0.5 mm), and dial cal-
lipers (accurate to 0.1 mm). Specimens for which an
incomplete series of mensural data was available were
excluded from statistical analysis, which was restricted
to those specimens analysed at Tring. A broad range of
material, pertaining to all forms held in NHM was
photographed, using a Nikon Coolpix 885 digital
camera, in natural light. Further, we solicited digital
photographs of specimens of sahari, saturiator and
jebelmarrae from the American Museum of Natural
History (AMNH, New York, USA). In addition, we have
extensive field experience of the following taxa: striola-
ta, saturiator and sahari.

North-east African and Asian group

Three subspecies are generally acknowledged for these
birds: nominate striolata (M H K Lichtenstein, 1823),
from India to coastal Sudan and Eritrea, and north to
Israel; jebelmarrae (Lynes, 1920) in western Sudan; and
saturiator (Sharpe, 1901) elsewhere in Sudan, Ethiopia
and south to Kenya. Compared with striolata, jebelmar-
rae (which was restricted to the confines of Jebel Marra
by Byers et al 1995) has darker head and upperparts
streaking, with darker and browner underparts, and is
more heavily streaked above and deeper rufous below
than saturiator. Lynes (Bull Br Ornithol Club 41: 34-35,
1920) considered male jebelmarrae to be larger than
saturiator, with a less noticeable white supercilium and
moustachial stripe than striolata, whilst he regarded the
female as being more richly red-brown throughout than
striolata. To us, jebelmarrae appears consistently more
richly saturated over the entire underparts than either
saturiator or striolata. Byers et al (1995), followed by
Fry & Keith (2004), consider those from eastern Chad
and the lowlands of north-eastern Darfur (Sudan) to be
intergrades with sahari but Meinertzhagen (1954) and
Mackworth-Praed & Grant (1955) regard jebelmarrae
as a synonym of saturiator, a recommendation rejected
by Vaurie (1956) and most subsequent commentators
(see below); in our view, jebelmarrae seems usually
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diagnosable (but see below). Three males of jebelmar-
rae (NHM 1922.12.8.1709-1711), taken from El Mahla
and Jebel Meidab, in northern Darfur, are labelled as
being intergrades with sahari (and were also consider-
ed as such by Traylor (1960), but all appear to be rather
normal examples of jebelmarrae in having deeply
saturated underparts, heavily streaked upperparts and a
weak supercilium, and are within the range of variation
exhibited by this form (see Discussion).

Although Paynter & Storer (1970) also thought that
jebelmarrae might prove to be a synonym of saturiator,
the latter subspecies is usually considered to be more
similar to striolata, being only somewhat larger and
darker, especially on the head (Byers et al 1995), more
heavily streaked (Vaurie 1956) and with narrower
rufous fringes to the tertials, primary coverts and
greater coverts (Fry & Keith 2004). Versus long series of
striolata from north-eastern Africa, we found that in
those held in NHM and NMNH only the heavier head
streaking of saturiator appeared to be a valid character
to separate the two. The head streaking and, indeed,
overall head and upperparts pattern is extremely simi-
lar in saturiator and jebelmarrae, and the two are per-
haps only usually separable on the level of saturation
to the underparts (saturiator is only rarely as dark as
African Rock Bunting E tahapisi), and even here more
research is needed, given that we have examined rela-
tively few specimens. Two males of saturiator (AMNH
447243 and 246426), from present-day Kenya, have
the underparts richly coloured throughout the lower
breast to vent, just like all jebelmarrae we have
examined, and this is also true of some specimens of
saturiator in NMNH. Should it prove that many saturia-
tor display equally identical plumage to jebelmarrae as
the AMNH specimens, this would strongly suggest that
Meinertzhagen (1954), Mackworth-Praed & Grant
(1955), Niethammer (1955) and Paynter & Storer
(1970) were correct to consider jebelmarrae a junior
synonym of saturiator. A complete synonymy of Embe-
riza striolata should also include Fringillaria [Emberiza)
kovacsi Madarasz, 1912, described on the basis of a
single male from Gara Mullata-Tal, Abyssinia, collected
on 12 August 1911, and deemed indistinguishable from
saturiator by Sclater (1930: 832).

We agree with Vaurie (1956) and Cramp & Perrins
(1994) that Asian and African populations of nominate
striolata are best considered as too similar to warrant
use of the name tescicola Koelz, 1954 (described from
Isin, Iran), for southern Iranian and Indian birds, based
on our examination of type material held in FMNH.
Dankali Thesiger & Meynell, 1934, described from
seven specimens (of which we have seen the entire
series) taken at Danakil, Ethiopia, is also inseparable
from nominate striolata. Dankali is considered to have
the ground colour of the head pure white, rather than
buff (being like saturiator in this respect), and the back
is stated to be washed buff, but in practice differs insuf-
ficiently from saturiator and striolata in these features
(or others) amongst those we have examined.

North-west African group

This group comprises two or three taxa: sanghae
Traylor, 1960, in northern Senegal, Mauritania and
southern Mali (but restricted to the latter region by
Byers et al 1995); sahari Levaillant, 1850, from
Morocco across Africa to north-western Libya, and the
doubtful theresae Meinertzhagen, 1939, in south-west-
ern Morocco, the last of which is accepted by Byers et
al (1995), but ignored by Dickinson (2003) because it
had already been discounted by Paynter & Storer
(1970) and rejected as a synonym of sahari by Vaurie
(1956). The subspecific identity of the recently dis-
covered population in northern Mali, in the Adras des
Iforas (Adrar des Ifoghas), appears to be unknown (see
Moulin et al 2001). Members of this group, presumably
all sanghae, have reached The Gambia as vagrants,
most recently on 9 December 2002 (Clive Barlow in
litt) and in November 2004 (three records; Demey
2005). As noted above, several commentators have
expressed doubts as to the validity of theresae (primari-
ly Vaurie 1956 and Cramp & Perrins 1994), and
Borrow & Demey (2001) also mention concerns as to
the diagnosability of sanghae. Meinertzhagen (1939)
described theresae, solely from four fresh-plumaged
males, as being much deeper chestnut below and dark-
er above than those from Algeria and northern
Morocco, but this feature is too variable within sahari,
with some approaching the holotype of theresae (NHM
1965.M.19) in the level of saturation to the underparts,
and there is a degree of variation in this feature even
within the four specimens of theresae. Furthermore,
there is no evidence to suggest that theresae is darker
above when compared with long series of sahari. Byers
et al (1995) add that the contrast between the belly and
breast is better defined than in sahari, which is certain-
ly a recognizable trait, but at least some Algerian speci-
mens of sahari approach theresae in this feature (eg,
NHM 1937.12.28.31) and specimen preparation is also
likely to affect how appreciable it is. Other features that
often vary between taxa of striolata sensu lato, eg, the
upperparts and head streaking and colour of the wing-
coverts, do not differ between theresae and striolata. In
conclusion, we agree with Vaurie (1956) that the rather
extensive (but minor) differences between localized
populations throughout those parts of the Sahara that
have been sampled mean that recognition of such
minor and poorly expressed variation appears unwar-
ranted. We cannot meaningfully add to the rationale
for such a viewpoint already expressed by Vaurie.
Thus, we uphold the decision of more recent authors
(eg, Cramp & Perrins 1994, Dickinson 2003, Thévenot
et al 2003, Fry & Keith 2004) to treat theresae as a
junior synonym of sahari.

Sanghae was described on the basis of an adult male
and an immature male, both from the Bandiagara
region of southern Mali, as being much darker than
sahari, with more chestnut both above and below, but
without the heavy dorsal streaking of jebelmarrae
(Traylor 1960). Byers et al (1995) add to this that the
ground colour of the crown and breast is even darker
grey and the dark streaking overlaying it thus less ap-
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= LJ 4 -
1 Striated Bunting / Gestreepte Gors Emberiza striolata, adult male, Negeyv, Israel, March 2005
(Hadoram Shirihai)

2 House Bunting / Huisgors Emberiza sahari, adult male, Taliouline, Central Anti-Atlas, Morocco, 5 April 2006
(Arnoud B van den Berg)
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3-4 Female (holotype) of Emberiza striolata saturiator, dorsal and ventral views (collected at lake Stephanie
(modern-day lake Chew Bahir), Ethiopia, in December 1899), Natural History Museum, Tring, England, March
2005 (Guy M Kirwan/© Natural History Museum)
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5-6 Male (holotype) of Emberiza striolata jebelmarrae, dorsal and ventral views (collected at Jebel Marra, Darfur,
Sudan, in April 1920), Natural History Museum, Tring, England, March 2005 (Guy M Kirwan/© Natural History
Museum)
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parent than in theresae. Whilst we agree that the adult
male type of sanghae (FMNH 96068) is unusually well
saturated chestnut below, the colour of the upperparts,
including the head, is within the range of variation we
have observed both in the field and museum for sahari.
Recognition of poorly marked taxa on the basis of
potentially inconsistent and rather minor features
seems curiously inadvisable, and we suggest that the
extreme paucity of available material from the pro-
posed range of sanghae must seriously negate the
validity of its diagnosis, particularly as some features
used in its separation appear, to us, non. Thus, al-
though we lack field experience of birds from the rel-
evant regions, we concur with Lamarche (1981) that
sanghae appears to be a rather dubious race (although
it was admitted by Paynter & Storer 1970), which again
apparently shows considerable variability within the
various populations ascribed to its geographical range.
For instance, Traylor (1960) admitted that the plumage
of specimens from nearby areas, such as Timbuktu
(c 250 km north of the type locality; also examined by
us) and the Air mountains, although also dark, is still
obviously closer to sahari, thus partially confirming the
hypothesis that the many isolated Saharan populations
are rather variable in overall plumage saturation. It
should also be emphasized that sanghae is based on
just two specimens, one an immature, and that Traylor
(1960) actually examined rather small samples of other
taxa, eg, just 14 sahari and eight jebelmarrae. Given
such, it would seem impossible under the ‘concept’ of
subspecies we choose to follow here (Barrowclough
1982, Haffer 2003) to recognise such variation nomen-
claturally.

Plumage differences between the two groups

Males

The striolata and sahari groups are obviously similar to
one another in plumage, as well as in structure and
gait, but sahari has overall less marked plumage, and is
slightly larger than striolata with a usually longer bill.
Especially the male is clearly differentiated from the
striolata group by the more uniform head and breast,
which generally appear more evenly streaked. Specific-
ally, the sahari group has a much-reduced, or almost
lacks the dark eye-stripe and moustachial stripe, whilst
the supercilium averages narrower and is usually less
bold and/or less pure white, and the whitish central
crown-stripe and rear ear-covert patch usually appears
broken or diffuse, or almost absent. In addition, the
dark streaking on the crown, throat and breast is nar-
rower and thus less conspicuous in the sahari group.
Typically, the sahari group has a darker, richer rusty-
brown mantle, scapulars and rump, with very poorly
defined/narrow shaft-streaks being confined to the
mantle (which sometimes appears almost unstreaked,
whereas in the striolata group the upperparts are heavi-
ly streaked). Also unlike the striolata group, in the saha-
ri group the wings appear more uniformly and exten-
sively rufous (being virtually concolorous with the
mantle) and usually only the dark tertial centres are

exposed, with there being no trace of any wing-bars.
The underparts in the sahari group are darker and
typically more uniform than in the striolata group, be-
ing rather distinctly set off from the grey breast.

Females

In both groups, females are generally much duller than
males, but despite strong individual variation, sahari
group females are usually still clearly differentiated
from striolata group females by the plainer head and
breast, and more evenly rufous upperparts and upper-
wing, as in males.

Plumage variation

Striolata group

The sexes are usually relatively clearly differentiated
but seasonal variation is rather limited. Head pattern
(especially in male) varies somewhat, including indi-
vidually, and becomes generally more pronounced
with wear.

Spring

Worn plumage, as apparently lacks any pre-nuptial moult.
ADULT MALE Wears greyer on head/breast and acquires
clearer-cut/darker steel grey or blackish head-stripes, purer
white supercilium, whitish-grey submoustachial stripe, and
sometimes partially white ear-coverts and median crown-stripe,
whilst upperparts bleach paler, becoming sandy-rufous to
sandy-grey with more prominent dark streaks.

ADULT FEMALE Usually clearly duller and paler than male,
with even more obscure head markings, dark stripes being
clearly browner and more diffuse, and pale areas, including
supercilium, buffier. Also, more diffuse streaking above and on
breast.

FIRST-SUMMER  As respective adults but displays even more
heavily worn and abraded retained juvenile wing-feathers (al-
though note that adults can wear quite strongly too), and some
perhaps even more distinctive if moult contrast among greater
coverts and tertials is visible. Apparently only a few individuals
undertake limited winter moult, and these are usually first-
years (eg, some with contrastingly new, winter-moulted, single
tertials have been noted at Eilat, Israel), whilst some first-year
males have head markings duller and less boldly patterned,
even somewhat approaching those of females.

Autumn

Adult is evenly fresh following complete post-nuptial moult.
ADULT MALE Much as spring, but after August-October has
broader pale fringes and consequently may appear to have a
more evenly and finely grey- and black-streaked head (pale
ear-coverts mark and median crown-stripe are often obscured),
as well as slightly broader mantle streaking and more uniformly
rufous wings.

ADULT FEMALE As spring plumage, but has broader rufous
fringes to wing-feathers and appears buffish on head, whilst
head and breast are less clearly patterned. Seasonal variation is
less obvious than in males, especially when plumage is fresh,
making separation of brightest older males and dullest (espe-
cially first-winter) females occasionally less straightforward.
Adults (of both sexes) are best aged by being evenly fresh with-
out moult limits in wing. However, Roselaar (in Cramp &
Perrins 1994, also quoted by Byers et al 1995) describes ap-
parently first-year-types that had retained some old inner or
outer primaries or scattered secondaries, although we never
have come across birds with such moult patterns.



FIRST-WINTER Following post-juvenile renewal of head, body,
all lesser and median wing-coverts, and usually most or all
greater coverts and some tertials, as well as all or most tail-
feathers, plumage is generally as respective fresh adults.
Because many birds moult all greater coverts, tertials and tail-
feathers, ageing in autumn (by detecting retained juvenile
flight-feathers and primary coverts, which are only indistinctly
more worn) is difficult, even in the hand. The few that retain
some outer greater coverts and, perhaps, tertials can be aged
without difficulty; some also retain a number of outer rectrices,
which are slightly more worn and more pointed with a more
diffuse rusty tip and edges. Lower mandible also tends to be
duller than in adults and iris more dark olive (but by late
autumn can already appear almost pure sepia-brown, as in
adults). Some first-winter males have head markings and col-
oration less advanced, being somewhat midway between adult
male and female.

JUVENILE Overall browner than subsequent plumages, with
soft fluffy body feathering (generally paler and more non-
descript than similar female), and duller bill.

Sahari group
The sexes are usually easily differentiated but exhibit
rather limited seasonal variation.

Spring

Worn plumage, as apparently lacks any pre-nuptial moult.
ADULT MALE Compared with female, especially note greyer
(sometimes almost ash-grey) cast to head and breast (contrast-
ing with warmer cinnamon-buff underparts) and broader and
blacker streaking on crown, with more pronounced striping on
head-sides.

ADULT FEMALE Duller and paler than male, with strongly
obscured head markings, being generally pale buffish-brown,
including supercilium, with narrower and denser crown streak-
ing. Throat and upper breast hardly contrast with rest of under-
parts (which are also less warm/rich rufous), whilst upperparts
and upperwings are also duller rufous.

FIRST-SUMMER  Much like respective adults but has more
strongly worn and abraded retained juvenile wing-feathers
(usually just primaries and primary coverts, less frequently
some outer greater coverts and tertials, but see below); in some
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first-summer females, head colour to some degree approaches
that of male. Ageing is not easy as most first-years moult all
juvenile median and greater coverts and usually all tertials and
even tail-feathers, whilst adults can also become progressively
more worn in spring. Pre-nuptial moult is not well documented
but it appears that at least some first-years undergo limited (and
sometimes extensive) body moult, eg, one from 30 March has
mostly retained juvenile wings except freshly moulted tertials,
lesser coverts, some median coverts and one inner greater
covert, as well as parts of fore body including head.

Autumn

Adult is evenly fresh, following complete post-nuptial moult.
ADULT MALE Much as in spring but at this season has broader
pale fringes and consequently more diffuse and uniform head
pattern, with paler grey crown and breast.

ADULT FEMALE As spring plumage, but due to broader
fringes, especially to head- and breast-feathers, appears overall
plainer. Both sexes differ from young in appearing evenly
fresh.

FIRST-WINTER Much as respective adults but usually retains
quite a number of juvenile wing-feathers, although outer
primaries perhaps commonly replaced (Kees Roselaar in litt).
Some males have head markings and coloration somewhat
midway between adult male and female, and sexing can there-
fore be difficult.

JUVENILE Body plumage consists of soft fluffy feathering and
is paler and more nondescript than female, with rather rufous
wings and browner head; bill is duller than in adult female.

Morphometric analysis

Measurements of bill (to skull), wing-length and tail-
length were taken, and a summary of these data is
presented in table 1. To investigate the similarity of the
morphometrics, the data were entered into a Principal
Components Analysis (PCA). The average and its stan-
dard error of the first two principal component scores
were calculated (figure 1). Principal component axis 1
was positively correlated with wing-, bill- and tail-
lengths. Principal component axis 2 was positively
correlated with bill-length and negatively correlated

TABLE 1 Mean, standard deviation and sample size (in parentheses) of measurements of the House Bunting complex Emberiza
striolata/sahari (all ages pooled). Sample sizes for other taxa were too small to permit statistical analysis. Specimens of theresae were
included within sahari.

female

male

bill wing tail
dankali 9.8 £0.57 (2) 72.0 £ 1.41(2)
jebelmarrae 10.37 £ 0.41 (11)  76.36 + 2.25 (11)
sahari 10.71 £ 0.42 (20) 74.3 +2.43 (20)
striolata 9.76 £ 0.5(59)  73.14 £ 2.33 (59)

62.0 £ 1.41 (2)
66.73 = 3.0 (11)
66.1 + 4.05 (20)
60.75 + 3.78 (59)

bill wing tail
9.93 +0.1 (4) 74.5 = 2.65 (4) 60.75 + 2.22 (4)
10.61 £ 0.32 (20) 79.6 £2.19 (20) 69.0 + 2.85 (20)
10.93 £ 0.49 (28) 75.96 +- 2.13 (28) 65.89 + 2.64 (28)
9.78 +0.42 (75)  76.54 £2.89 (75)  62.96 + 4.53 (75)

TABLE 2 Bill-depth and bill-width data for different populations of the House Bunting complex Emberiza striolata/sahari. Data in
mm; sexes combined, excluding juveniles.

population mean depth (sample size); range mean width (sample size); range
NW & N Algerian Sahara (sahari) 5.9 (9) 5.5-6.5 6.2(10) 5.4-7.1

S Tunisia (sahari) 5.8 (8) 5.5-6.2 6.3(9) 5.6-7.1

Hoggar (sahari) 5.9 (4) 5.6-6.5 5.8 (4) 5.5-6.3

N & C Sudan (striolata) 5.0 (5) 4.8-5.2 5.5(5)5.3-5.8
Ethiopia (saturation 5.0 (1) 5.8(1)
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7-8 Male (holotype) of Emberiza sahari sanghae, dorsal and ventral views (collected at Bandiagara, southern Mali,
in March 1934), Field Museum of Natural History, Chicago, USA, August 2006 (Guy M Kirwan/© Field Museum of
Natural History)
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9-10 Male (holotype) of Emberiza sahari theresae, dorsal and ventral views (collected at Andja, south-western
Morocco, in November 1938), Natural History Museum, Tring, England, March 2005 (Guy M Kirwan/
© Natural History Museum)
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11-12 Range of variation in upper- and underparts of males of Emberiza striolata saturiator, dorsal and ventral
views (collected by the Childs Frick expedition of 1911-12, principally in modern-day Ethiopia), National Museum
of Natural History, Washington DC, USA, August 2006 (Guy M Kirwan/© National Museum of Natural History)
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with wing- and tail-lengths. The error bars show 1.96x
the standard error of the mean scores and therefore
represent the 95% confidence intervals of the mean
score. Dankali and striolata are more similar in structure
(although sample size is limited, especially for females)
than sahari and jebelmarrae, of which the axis means
are quite distinct. The two last-named taxa are generally
the larger of these four taxa. Within these last two, the
difference in bill-length is less than differences in wing-
and tail-lengths (with jebelmarrae larger). Figure 1 re-
veals that, unsurprisingly, dankali is apparently very
close to striolata, but also sheds no further light on the
interesting position of jebelmarrae (see below). How-
ever, none of the taxa examined via morphometric ana-
lysis is particularly well differentiated from any of the
others. Kees Roselaar (in litt), however, reported that he
had found a marked difference in wing/tail ratio
between sahari and nominate striolata (apparent in
small numbers of the four samples of sahari, from differ-
ent geographical regions, versus three such small sam-
ples of striolata examined), and that the same difference
exists also for tail/bill ratio. In addition, depth and width
at the bill base differs (depth on average 5.9 mm in
sahari, 5.0 in striolata; bill-width at base of lower man-
dible 6.1 in sahari, 5.6 in striolata); see table 2. Future
workers with access to more material relating to saturia-
tor should endeavour to check these characters to
resolve the position of saturatior/jebelmarrae.

Vocalizations

We examined recordings, songs and calls, from virtual-
ly the entire range of the House Bunting complex
(namely from - from west to east - Morocco, Algeria,
Tunisia, Mali, lIsrael, Yemen and Iran), held at the
British Library, as well as those on Chappuis (2000),
with the only significant gap in our understanding be-
ing from north-eastern Africa, particularly the contact
zone between the two groups (see below). Further
vocalization material was presented by Holyoak (in
Cramp & Perrins 1994), wherein data from Jordan,
Saudi Arabia, Oman, India and Pakistan are also
presented.

Songs from within the range of both groups possess a
somewhat Common Chaffinch Fringilla coelebs-like
quality, but those of sahari/sanghae (and presumably
theresae) are distinctly more complex, less simplistic
and stereotyped, appearing more as a compilation of
separate phrases (up to three) than striolata (well exem-
plified by sonagram 2E, where the greater range of
notes is readily apparent, including the nasal sounds,
which appear relatively broader in the sonagram), often
with a noticeable Common Chaffinch-like flourish in
finale, which striolata sensu lato always lacks. Both
sahari/sanghae and striolata give repetitively repeated
songs, but that of sahari/sanghae is less uniform in
structure, and regularly reaches marginally lower
frequencies (below 2 kHz, see sonagrams 2D-E). As
evidenced here (figure 2) and by Holyoak (in Cramp &
Perrins 1994), there is some variation in songs within
the two groups but the differences between the groups
remarked above appear constant both from those
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FIGURE 1 Means and 1.96x their standard errors of
Principal Component scores 1 and 2 in males and
females of the House Bunting complex Emberiza strio-
lata/sahari. Principal Component Analysis is based on
wing-, bill- and tail-lengths of individuals.

recordings we have examined and in the data present-
ed by Holyoak (in Cramp & Perrins 1994).

Holyoak (in Cramp & Perrins 1994) presented an
extraordinarily detailed summation of different calls,
many of them of unknown social function, but like
Byers et al (1995) we find that, on average, the most
common call notes given by the two groups appear to
differ, with those of the sahari group being a distinctly,
if only slightly, higher pitched and squeaker, double-
noted sai-wai (rendered dzw-we in Byers et al 1995),
the whole rather nasal and the second part often slight-
ly prolonged. Similar calls, from lIsrael, of striolata are
much less nasal, with the second part never appearing
slightly drawn.

We have located no recordings of the vocalizations of
jebelmarrae. Lynes (1924) described it as being ‘a small
wheezy, tri-syllabic bunting-like song’, but this is insuf-
ficiently informative to make any positive inferences.
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Enterprising field workers are urged to sound record this
taxon, once the political situation in war-torn Darfur
improves sufficiently to permit ornithological visits.

Discussion

A total nine forms have been named within the House
Bunting complex: striolata, tescicola, dankali, kovacsi,
saturiator, jebelmarrae, sahari, theresae and sanghae. Of
these, tescicola and dankali are synonyms of striolata,
kovacsi a synonym of saturiator, whilst theresae and
sanghae are synonyms of sahari, in accordance with
previous work (principally Vaurie 1956) and our own
research (see above). Furthermore, we very strongly sus-
pect that comparison of a larger series of saturiator than
available to us with jebelmarrae will demonstrate that
the latter is a synonym of saturiator. The relationship of
jebelmarrae to saturiator is urgently in need of further
elucidation. We have examined insufficient saturiator
but if, as mentioned above (see Northwest African and
Asian group), underparts coloration is as variable as it
appears to be and a significant number possess deeply
saturated belly and undertail-coverts, then jebelmarrae
must represent a synonym of saturiator.

In plumage, jebelmarrae appears to represent a
‘bridge’ between nominate striolata and sahari, having
more rufous in the lesser and median wing-coverts than
typical striolata, and more deeply saturated underparts
than the latter, but retaining the head pattern of striola-
ta, as well as the more heavily streaked upperparts of
that taxon. Within jebelmarrae, there is some individ-
ual (rather than seasonal or sex-related) variation in the
degree of saturation in the wing-coverts and upperparts
streaking. All three specimens examined by us
that were considered to be intermediate between jebel-
marrae and sahari (see Northeast African and Asian
group), in our opinion fall well within the range of
variation exhibited by jebelmarrae, eg, only NHM
1922.12.8.1709 has deeply saturated smaller wing-
coverts, and all possess head patterns entirely typical of
the striolata group. We have not seen those specimens
(five, held in the Zoologisches Forschungsinstitut und
Museum Alexander Koenig, Bonn, Germany) from the
Ennedi Massif in north-eastern Chad, described by
Niethammer (1955) as being intermediate between
saturiator and sahari, but the details provided leave
some doubt as to whether they are true intermediates,
and we suspect that they merely represent dark sahari
(see the discussion above concerning the validity of the
race sanghae). Indeed, Kees Roselaar (in litt) confirmed
that his examination of these specimens suggests that
they are perfectly diagnosable as sahari.

Differences in the ecology of the two groups have
been cited amongst the rationale for a split. It is ap-

Species limits in the House Bunting complex

parent that the sahari group is broadly commensal, be-
ing relatively tame, and frequently entering houses and
using buildings for nesting, whereas the striolata group
is much less closely associated with man, being more
secretive, favouring uninhabited areas and only com-
paratively rarely seeking food in cultivated areas (see
Byers et al 1995, Svensson et al 1999). Whilst these
ecological differences do offer additional support to the
supposition that two species are involved, it should be
noted that, in both Morocco and Tunisia, sahari may be
found breeding well away from habitation, in wild
rocky areas typical of striolata (Schneider 2005, and
references cited therein). Lynes (1924) found those
birds that he considered intermediate between sahari
and jebelmarrae (see above for discussion of this issue)
to be somewhat commensal, in that they were ‘always
near villages and cultivation’, with one nest being
placed in the roof of a building, demonstrating that the
striolata group may also occur in close proximity to
man, although Koelz (1983) mentions that, in India and
Persia, he only found it in barren landscapes or breed-
ing in proximity to abandoned buildings.

Conclusions

We consider that only three taxa within the House
Bunting complex are certainly diagnosable, namely
striolata, sahari and saturiator/jebelmarrae, with further
research being necessary to determine whether jebel-
marrae is a synonym of saturiator or a diagnosable
taxon in its own right. Furthermore, on the basis of
morphology, vocalizations and, to a large extent, eco-
logy, we consider that striolata (including the subspe-
cies saturiator/jebelmarrae) and sahari represent two
species-level taxa, although whether they have progres-
sed beyond the level of allospecies status as discussed
by Helbig et al (2002) requires further work, principally
molecular research. The two-species theory seems to
be reinforced by scoring the differences between the
two groups under the more qualitative system for
assigning species rank being developed by Collar
(2006) and co-workers. It is clear that, in the central
and eastern Sahara, striolata and sahari are relatively
close morphologically, with the form saturiator/jebel-
marrae of striolata being rather close in appearance to
sahari, which in turn appears rather darker on the
upperparts and head, at least locally, in parts of the
southernmost and easternmost points of its range.
These facts hint at a relatively young speciation event
but in contrast with previous authors, who have point-
ed to the existence of small numbers of apparent inter-
grades between the sahari and striolata (jebelmarrae)
groups as evidence for maintaining the complex as a
single species, we consider that at least some of the

FIGURE 2 Sonagrams of taxa of the Hous