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Northern Mozambique’s ‘sky-island’ mountains have become increasingly recognised for their Afromontane birdlife. Despite
growing ornithological coverage, however, several Mozambican mountains remain poorly known. We present results from a
three-week survey of three such mountains: the Njesi Plateau, Mount Chitagal and Mount Sanga (collectively termed the Serra
Jeci/Njesi highlands) in Niassa, north-western Mozambique. These mountains had received little/no previous biological surveys,
but are the only known locality of the endangered Mozambique Forest-warbler Artisornis sousae (formerly Long-billed Tailorbird
A. moreaui sousae). We recorded 159 species, including several range-extensions of both conservation and biogeographical
importance (e.g. Dapple-throat Arcanator orostruthus), and 15 Afromontane biome-restricted species, including two species
new for Mozambique (Montane Nightjar Caprimulgus poliocephalus and Dark Batis Batis crypta). We found good numbers of
Mozambique Forest-warblers on all three mountains, extending the distribution of this little-known and highly range-restricted
taxon. Combining our data with previous surveys (collectively totalling 184 species), we critically appraise the Njesi Important Bird
Area (MZ015), based on the occurrence of 26 Important Bird Area (IBA) trigger species, correcting previous errors in its assessment
and suggest extensions that include Mount Sanga to the north, and extensive miombo woodland to the west. The site also qualifies
as a Key Biodiversity Area (KBA) and Alliance for Zero Extinction (AZE) site. Finally, we review all published ornithological
literature from Mozambique’s mountains and discuss emergent biogeographical patterns in their Afromontane avifauna, while also
highlighting key sites that require ornithological surveys. We find that the Njesi highlands are more biogeographically linked to
Tanzania, than to mountains farther south in Mozambique and Malawi. Collectively, our results illustrate the critical value of even
small Afromontane forests on remote highlands for some of Africa’s least known, and most threatened avifauna.

L’avifaune, la conservation et la biogéographie du plateau de Njesi, dans le nord du Mozambique,
avec une synthèse des oiseaux afromontains du pays.
Les «îles dans le ciel» du nord du Mozambique sont de plus en plus reconnues pour leurs oiseaux afromontains. Malgré
l’augmentation de la couverture ornithologique, plusieurs montagnes mozambicaines restent mal connues. Nous présentons
les résultats d’une étude menée pendant trois semaines sur trois de ces montagnes: le plateau de Njesi, le mont Chitagal et
le mont Sanga (appelés collectivement les hautes terres de Serra Jeci/Njesi) à Niassa, dans le nord-ouest du Mozambique.
Ces montagnes n’avaient reçu que peu de prospections biologiques, mais sont la seule localité connue de la Couturière de
Moreau du Mozambique, une espèce menacée, Artisornis sousae. Nous avons répertorié 159 espèces, y compris plusieurs
extensions d’importance tant pour la conservation que pour la biogéographie (par exemple, Modulatrice grivelée Arcanator
orostruthusI. Nous avons également observé 15 espèces restreintes au biome afromontane, dont deux espèces nouvelles
pour le Mozambique (Engoulevent d’Abyssinie, Caprimulgus poliocephalus et Pririt obscur Batis crypta). Nous avons trouvé
un bon nombre de Couturière de Moreau du Mozambique sur les trois montagnes, ce qui a permis d’étendre la distribution
de ce taxon peu connu et fortement limité en aires de répartition. En combinant nos données avec des enquêtes précédentes
(totalisant 184 espèces), nous évaluons de manière critique la zone des oiseaux importants de Njesi (MZ015) en fonction de
la présence de 26 espèces déclencheurs de ZICO, corrigeant les erreurs précédentes dans son évaluation et suggérant des
extensions incluant le mont Sanga au nord et les vastes forêts de miombo à l’ouest. Le site est également qualifié de site clé
pour la biodiversité (KBA) et de l’Alliance pour l’extinction zéro (AZE). Enfin, nous avons examiné l’ensemble de la littérature
ornithologique publiée sur les montagnes du Mozambique et discuté des schémas biogéographiques émergents dans leur
avifaune Afromontane, tout en soulignant les sites clés nécessitant des études ornithologiques. Nous constatons que les
hautes terres de Njesi sont plus liées biogéographiquement à la Tanzanie qu’à des montagnes plus au sud, au Mozambique et
au Malawi. Ensemble, nos résultats illustrent la valeur critique des forêts d’Afromontane, même de petites parcelles sur des
hautes terres isolées, pour certains des oiseaux les plus menacés d’Afrique.
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Introduction
The birdlife of Mozambique north of the Zambezi River is
poorly known. Much of the area was inaccessible during
the country’s civil war (mid-1970s to early 1990s), before
which few expeditions studying the region’s avifauna had
been undertaken (e.g. Vincent 1933; Vincent 1936; Benson
1946a). In recent years, however, northern Mozambique’s
mountains, a series of isolated inselbergs, have received
increased attention from biologists. Surveys focussing on
the evergreen forests of these mountains have documented
the conservation importance of their avifauna (Ryan 1999;
Spottiswoode 2008; Dowsett-Lemaire 2010), particularly
in light of ongoing degradation of similar habitats in
neighbouring Malawi (Dowsett-Lemaire and Dowsett 2006;
Bayliss 2007). The biological value of Mozambique’s
montane forests has been documented across taxonomic
groups, prompting suggestions that they warrant recognition
as a distinct ecoregion, because of the unique species
assemblages present (Bayliss 2014). To date, ornithological
survey data have been published from seven key highlands/
mountains in Mozambique (see Table 1 and Figure 1).
Despite increases in ornithological survey effort on these
mountains, substantial gaps in our knowledge remain, with
several mountains in the region remaining poorly surveyed,
or entirely unexplored by ornithologists. This is despite several
urgent calls for research to be undertaken on the region’s
Afromontane fauna (Collar and Stuart 1985; Stattersfield
1998; Parker 2001; Spottiswoode 2008). Some of the most
extensive and least known highlands in north-western
Mozambique lie to the north of the provincial capital, Lichinga,
at the Njesi Plateau (Figure 1). Here, in 1941, Jali Makawa
made a collection of 29 bird species on behalf of Con Benson
(Benson 1946a, Benson 1946b). Based on Makawa’s records,
the Njesi Plateau was designated an Important Bird Area (IBA
number MZ015) by BirdLife International (Parker 2001).
Makawa’s collections were particularly important for their
discovery of a new subspecies (sousae) of the Long-billed

Forest-warbler (Artisornis moreaui), a bird previously known
only from a very restricted range on the Amani Plateau in
the East Usambara mountains of north-eastern Tanzania
(Benson 1946b; BirdLife International 2017a, 2017b).
These populations are separated by some 950 km with
no evidence of populations anywhere in between (see
Baker and Baker 2002). Recent taxonomic changes have
suggested that the Mozambican population of Long-billed
Forest-warbler is a distinct species, Artisornis sousae,
Mozambique Forest-warbler (BirdLife International 2017b;
del Hoyo 2018) and classified as ‘Endangered’, with the
Njesi highlands encompassing their entire known population.
The continued presence here of Mozambique Forestwarblers was confirmed almost 60 years after Makawa’s
collections by Ryan and Spottiswoode (2003). Ryan and
Spottiswoode (2003) observed only a single pair, but
speculated that the forests on these highlands may harbour
substantial populations of the Forest-warbler, with potential
implications for the species’ conservation status. In addition
to rediscovering the Forest-warbler, Ryan and Spottiswoode
(2003) also published a preliminary avian inventory,
based on their three-day visit and Jali Makawa’s findings,
comprising 94 species. These included a mixture of species
typical of Afromontane and of miombo woodland habitats.
To the north of the sites visited by Jali Makawa (Benson
1946a) and Ryan and Spottiswoode (2003) are several
remote peaks with Afromontane forest that have received
no ornithological surveys. Most notable are Mount Chitagal
and Mount Sanga, which form part of a ridgeline running
northeast of the Njesi Plateau (Figure 1). Mount Chitagal
is located roughly 30 km from the Njesi Plateau, with
Mount Sanga an additional 25 km from Mount Chitagal.
Little is known of these mountains, but they may harbour
additional populations of Mozambique Forest-warbler,
as well as other biome and range-restricted Afromontane
species. Furthermore, they occupy an intriguing position

Table 1: Published literature from avifaunal surveys of Mozambican mountains (for locations, see Figure 1). Mountains are ordered from
north to south
Site (location)
Mount Mecula
(12°01′50.67″ S, 37°40′36.00″ E)
Njesi Highlands (aka Serra Jeci) – inclusive of the Njesi Plateau,
Mount Chitagal and Mount Sanga
(12°35′34.78″ S, 35°15′25.87″ E)
Mount Inago
(15°05′00.04″ S, 37°24′14.33″ E)
Mount Namuli
(15°22′40.79″ S, 37°02′27.52″ E)
Mount Mulanje
(15°54′54.80″ S, 35°38′36.80″ E)
Mount Mabu
(16°16′33.77″ S, 36°21′12.76″ E)
Mount Chiperone
(16°29′03.80″ S, 35°42′29.70″ E)
Mount Gorongosa
(18°24′37.12″ S, 34°05′01.74″ E)

Reference
Parker (2005); Spottiswoode et al. (2016)
Benson (1946a); Benson (1946b); Ryan and Spottiswoode (2003); Jones
and Jamie (2017)
Bayliss et al. (2010); Fishpool and Bayliss (2010)
Vincent (1933); Ryan et al. (1999); Timberlake et al. (2009); DowsettLemaire (2010)
Dowsett-Lemaire and Dowsett (2006); Dowsett-Lemaire (pers.comm.)
Spottiswoode et al. (2008); Dowsett-Lemaire (2010); Timberlake et al.
(2012); Bayliss et al. (2014)
Benson (1950); Timberlake et al. (2007); Spottiswoode et al. (2008)
Irwin (1956); da Rosa Pinto (1959); Oatley and Tinley (1989)
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Figure 1: Mountains in northern Mozambique and south-eastern
Malawi surveyed for montane avifauna. For respective survey
references see Table 1. Mounts Mulanje and Thyolo are included
here to show their respective locations for biogeographical
comparisons of avifauna, as presented in Supplementary Table S2

biogeographically, lying to the south of Tanzania’s Eastern
Arc Mountains and to the north of the mountains of
north-central Mozambique.
Here we present results from a three-week survey in
November 2016 of the Afromontane birdlife of the three
key highlands in this mountain chain: the Njesi Plateau,
Mount Chitagal and Mount Sanga. We combine our findings
with the results of previous survey efforts and review all
published work on Mozambique’s montane avifauna. We
do so with three aims. First, to illustrate the conservation
importance of these little-known mountains, highlighting
important ornithological records and critically reappraising
the Njesi Plateau IBA (Parker 2001), based upon IBA ‘trigger
species’. Second, to discuss emergent biogeographic
patterns from Mozambique’s Afromontane birdlife and
placing the conservation importance of Niassa’s highlands
in the broader context of the region’s Afromontane habitats.
Finally, to stimulate additional work in the country, we
review the avian literature from Mozambique’s mountains,
highlighting areas that contain evergreen forest and that
have still received very little to no ornithological surveying.

Fieldwork and study sites
Study site locations (south-north; Njesi Plateau:
12°49′37.89″ S, 35°11′28.10″ E, Mount Chitagal:
12°35′58.34″ S, 35°15′32.10″ E, and Mount Sanga:
12°23′18.66″ S, 35°20′10.51″ E, see Figure 2) were
identified via Google Earth satellite imagery, based on
the presence of accessible evergreen forest patches on
the massifs. Surveys were undertaken in November 2016
on Mount Chitagal (6–12th), Mount Sanga on (13–19th)
and the Njesi Plateau (19–25th). We camped in areas
of evergreen montane or riparian forest, and timed our
visit to coincide with the start of the rainy season when
bird detectability/activity was at its peak. Rain only fell
on one day of our expedition, but contrary to Ryan and
Spottiswoode’s (2003) dry season visit, we found water
sources on each mountain typically in the form of small
streams from a spring. Here we provide brief descriptions
of the habitat on each mountain (full logistical details are
provided in Jones et al. 2017).
Njesi Plateau
Forest patches were plentiful on the Njesi Plateau
(1 843 m), but there was little continuous closed canopy
forest. Few large trees dominated and ‘forest patches’ were
made up of thick/tangled vegetation, typical of edge or
possibly historically disturbed habitats (see Congdon 2010).
Between these forest patches, high grassland was most
common where recent burning had also occurred (similar to
that on Mount Chitagal), although some patches of shorter
grassland were also present.
Mount Chitagal
Evergreen forest on Mount Chitagal (1 784 m) appears to
be naturally patchy, with the largest block on the summit of
the mountain. This had a particularly high canopy (>30 m)
and apparently old growth trees. Below the summit are
numerous run-offs that form strips of riparian forest, some
with running water. Surrounding each forest strip were
large areas of high grassland/scrub that, during our visit,
had been recently burnt, and were interspersed with rocky
outcrops.
Mount Sanga
Forest on top of Mount Sanga (1 782 m) was patchy and
limited to a series of distinct blocks at higher elevations
(above ~1 450 m). Forest edges were thick and tangled with
smaller amounts of high canopy forest, and overall, a lower
canopy height than Mount Chitagal. The main summit is a
rocky plateau with a sheer rock escarpment on its western
edge. Mount Sanga is isolated from the other mountains
in the ‘chain’ by 25 km from Mount Chitagal, There was
evidence of recent burning on the slopes of the mountain
and its rocky plateau.
The slopes of all three mountains were covered in
Brachystegia-dominated woodland (hereafter ‘miombo’ or
‘miombo woodland’) that was generally pristine, dependent
on proximity to human habitation. Hereafter, we refer to all
three sites collectively as ‘Njesi’, or the ‘Njesi Plateau IBA’,
dependent on context.
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Figure 2: Map of the Njesi Plateau region showing the locations
of previous surveys (white crosses) and the locations of our 2016
survey (open white triangles). The location presented for Benson
(1946a, 1946b) is presumed to be on the Njesi Plateau, based
on habitat descriptions and species recorded (see Ryan and
Spottiswoode (2003) for details), though original coordinates were
east of the plateau (12°45′ S, 35°20′ E). The existing IBA (MZ015)
presented in Fishpool and Evans (2001) is presented, as well as
the proposed extension

Avian surveys
Survey effort focussed on the evergreen and riparian
forests on all three peaks, with less time in the miombo
woodlands. Surveys used the following methods:
Dawn chorus recordings/vantage surveys
Surveys, following methods in Herzog et al. (2016), were
undertaken on almost all mornings at each site between
04h30 (first light) and ~06h00 (when vocal activity
decreased). Recording sites were selected arbitrarily within
the focal habitat, and were situated at least 120 m apart
(typically ≥200 m). Recordings were made using Sennheiser
ME66 directional microphones for a total of 15 minutes. The
first eight minutes of the recording were spent rotating 90°
at one-minute intervals (resulting in two complete rotations),
starting by facing the area of greatest vocal activity. After
these rotations, the remaining seven minutes were spent
obtaining recordings of species not yet recorded during the
session, or better recordings of species already recorded
irrespective of their direction from the observer.

SEIJ and GAJ reviewed these recordings to check for
species missed during the initial surveys. Additionally, these
recordings were reviewed by Françoise Dowsett-Lemaire
(internationally known authority on birds) to further validate
identifications.
Mist-netting
Mist-nets were erected within evergreen and riparian
forests. We used combinations of two to four nets
(1 × 6 m, 2 × 9 m and 1 × 12 m) for a total of 88 hours
and 15 min of cumulative net time across the three sites.
This comprised 33 hours and 45 minutes at Mount Chitagal
(over three days/54 m total net effort), 32 hours at Mount
Sanga (over three days/84 m total net effort) and 22 hours
and 30 min at Njesi (on one day/36 m total net effort). All
captured birds were fitted with coloured rings, measured,
aged where possible, and examined for breeding condition.
Blood and feather (innermost primary) samples were taken
under permit from the Natural History museum in Maputo.
Additional details are available in Jones and Jamie (2017)
and blood/feather samples are available on request.
Opportunistic surveying and species lists
We birdwatched extensively on an opportunistic basis at
various locations at each site. Specific effort was made
to document species presence by sound recordings or
photographs for verifiable ‘digital voucher specimens’ for
more significant records, following Lees et al. (2014).
We combined our survey results with those of previous
surveys (Benson 1946a; Ryan and Spottiswoode 2003)
to produce a species list per mountain and for the three
mountains collectively (Supplementary Table S1). The
precise locality of Jali Makawa’s 1945 visit is not clear, but
is likely to have been on the southern portion of the Njesi
Plateau (see Ryan and Spottiswoode 2003 for description
and also Figure 2). Therefore, we include his records in
the ‘Njesi Plateau’ list. Ryan and Spottiswoode’s three-day
survey occurred in a forest just south of Mount Chitagal.
Accordingly, their records are included in the ‘Mount
Chitagal’ list. No previous records existed of birds from
Mount Sanga. We identified range extensions and new
national records as species not mapped or documented
for the region/country in Sinclair and Ryan (2010) and
Parker (2005), and further validated these against recently
published literature from Mozambican mountains (see
below) and conversations with other ornithologists.
Njesi Plateau IBA reappraisal
The current Njesi Plateau IBA was critically revaluated by
comparing results and species criterion to those in Fishpool
and Evans (2001). The Njesi Plateau IBA is currently
not inclusive of Mount Sanga (see Figure 2). Species of
conservation concern (criterion ‘A1’) were defined as all
species not listed as ‘Least Concern’ on the IUCN Red
List, and ‘Range-restricted’ and ‘Biome-restricted’ (criterion
‘A2’ and ‘A3’, respectively) species, as defined for IBAs in
Fishpool and Evans (2001).
Literature review
We conducted an exhaustive literature search for all
published (and some unpublished) papers, reports and
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checklists on the avifauna of Mozambique’s mountains.
From these checklists, we created a presence/absence
table of all avifauna and Afromontane avifauna from the
Njesi Plateau (including Mt Chitagal and Mt Sanga), and
mounts Mecula, Inago, Namuli, Mabu, Mulange, Thyolo,
Chiperone and Gorongosa (see Figure 1 and Table 1).
This builds on data presented in Dowsett-Lemaire (2010)
by adding observations from additional mountains (Njesi
Plateau, Mounts Mecula, Inago and Gorongosa), as well
as, including additional Afromontane-restricted species. We
defined Afromontane restricted species according to the
classifications by Birdlife International (species restricted
to biome ‘Afrotropical highlands A07’ in in Fishpool and
Evans 2001). The full presence/absence table of all bird
species recorded from each mountain is presented in
Supplementary Table S2. Throughout this manuscript and
all literature reviews, we adopt taxonomy as defined by
BirdLife International/Handbook of Birds of the World (see
https://www.hbw.com).
Results
Overall results
We recorded 159 species on our 2016 survey, 92 species
of which had previously not been recorded at Njesi
(Supplementary Table S1). When combined with previous
surveys of Njesi (Benson 1946a; Ryan and Spottiswoode
2003), the total avifauna recorded across the three mountains
comprises 184 species (Supplementary Table S1). This
includes seven species of conservation concern, four
range-restricted species and 25 biome-restricted species.
Of the biome-restricted species, 15 are restricted to the
‘Afrotropical Highland’ biome (A07), seven to the ‘Zambezian’
biome (A10), two to ‘East African Coast’ biome (A09) and one
to the ‘Sahara-Sindian’ biome (A02). Mount Chitagal has the
highest recorded species richness (128 species) of the three
mountains, followed by Mount Sanga (109 species) and the
Njesi Plateau (89 species). Mount Chitagal also harbours
the most species of conservation concern (6), the most
range-restricted species (4) and the most biome-restricted
species (20) of the three peaks (Table 2). For five species,
Njesi represents their only known localities in Mozambique
(Montane Nightjar Caprimulgus poliocephalus, Dark Batis
Batis crypta, Mozambique Forest-warbler, African Forestwarbler Artisornis metopias and African Hill-babbler Sylvia
abyssinica) and one of two sites for Olive-headed Bulbul
Arizelocichla striifacies.

An annotated checklist with details of all species
observed in 2016 is available in Jones and Jamie (2017),
together with details on breeding records (nests, birds in
breeding condition and juvenile birds) and blood samples
collected. Initial totals in Jones and Jamie (2017) are
revised here in light of some re-identifications. We include
six species that were not conclusively identified (see
Supplementary Table S1), but retain them, because they
represent distinct species.
Species of conservation concern
Seven species of conservation concern have been recorded
from Njesi: Mozambique Forest-warbler (‘Endangered’),
Dapple-throat Arcanator orostruthus (‘Vulnerable’), Bateleur
Terathopius ecaudatus, Crowned Eagle Stephanoaetus
coronatus, Sooty Falcon Falco concolor, Stierling’s
Woodpecker Dendropicos stierlingi and Olive-headed Weaver
Ploceus olivaceiceps (all ‘Near Threatened’) (Table 3). Of
these, the two highest threat species (Mozambique Forestwarbler and Dapple-throat) are also highly range-restricted
and limited to the ‘Afrotropical Highland’ biome. From a
conservation perspective, these are the two most important
species present at the Njesi Plateau IBA. Dapple-throat is a
highly localised endemic to the Eastern Arc Mountains and
known from only two other localities in Mozambique (Mount
Mabu and Mount Namuli) with the discovery of this population
filling a gap in its distribution. Njesi comprises the entire
known global population of Mozambique Forest-warbler.
Of ‘Near Threatened’ species, both Stierling’s Woodpecker
and Olive-headed Weaver were not recorded during our
surveys, but were recorded by both Benson (1946a) and
Ryan and Spottiswoode (2003). Sooty Falcon (a single 1st
calendar year bird seen during our 2016 survey heading
south over Mount Sanga) was almost certainly a passage
migrant, whereas Crowned Eagles and Bateleur are likely
residents. Crowned Eagles were seen displaying over
suitable breeding habitat on both Mount Chitagal and Mount
Sanga, although none were seen at the Njesi Plateau.
Significant records and range extensions
Our survey documented range-extensions of varying
significance for ten species: Montane Nightjar, Eastern Green
Tinkerbird Pogoniulus simplex, Dark Batis, Mozambique
Forest-warbler, Yellow-streaked Greenbul Phyllastrephus
flavostriatus, Eurasian Blackcap Sylvia atricapilla, Dapplethroat, Green Twinspot Mandingoa nitidula, East African
Citril Crithagra hyposticta and Vincent’s Bunting Emberiza

Table 2: Species totals at the three study sites, combining Benson (1946a), Ryan and Spottiswoode (2003)
and our survey. Species are broken down into those of conservation concern (IBA trigger ‘A1’- IUCN Red
List status of ‘Near threatened’, ‘Vulnerable’, ‘Endangered’ or ‘Critically endangered), range-restricted (‘A2’
criteria) and biome-restricted (‘A3’ criteria)

Total number of species
Species of conservation concern
Range-restricted species
Biome-restricted species
Afrotropical Highlands (A07) species

Njesi
Plateau
89
3
2
13
9

Mount
Chitagal
128
6
4
20
12

Mount
Sanga
109
3
1
12
8

Total
(all sites)
184
7
4
25
15
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Table 3: Species of conservation concern (IBA trigger criterion ‘A1’-including threat status if not Least Concern), Range-restricted (IBA trigger criterion ‘A2’) and Biome-restricted (IBA trigger
criterion ‘A3’, including the biome) occurring at the Njesi Plateau, Mount Chitagal and Mount Sanga. IUCN Red List Threat status is taken from the Red List at time of writing and A2/A3 criteria
taken from Fishpool and Evans (2001)

Species

Range-restricted
(A2)
X

Biome-restricted (A3)
Afrotropical Highlands (A07)

NT
NT
NT
NT

E

X
X

VU

X

NT

East African Coast (A09)
Zambezian (A10)
Sahara-Sindian (A02)
Afrotropical Highlands (A07)
East African Coast (A09)
Afrotropical Highlands (A07)
Zambezian (A10)
Afrotropical Highlands (A07)
Afrotropical Highlands (A07)
Zambezian (A10)
Afrotropical Highlands (A07)
Afrotropical Highlands (A07)
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Montane Nightjar Caprimulgus poliocephalus
Bateleur Terathopius ecaudatus
Crowned Eagle Stephanoaetus coronatus
Eastern Green Tinkerbird Pogoniulus simplex
Stierling’s Woodpecker Dendropicos stierlingi
Sooty Falcon Falco concolor
Dark Batis Batis crypta
East Coast Batis Batis soror
White-tailed Crested Flycatcher Elminia albonotata
Cinnamon-breasted Tit Malaniparus pallidiventris
Mozambique Forest-warbler Artisornis sousae
African Forest-warbler Artisornis metopias
Stierling’s Wren-warbler Calamonastes stierlingi
Olive-headed Bulbul Arizelocichla striifacies
African Hill-babbler Sylvia abyssinica
Orange Ground Thrush Geokichla gurneyi
Kurrichane Thrush Turdus libonyanus
White-starred Robin Pogonocichla stellata
Miombo Rock-thrush Monticola angolensis
Arnott’s Chat Pentholaea arnotti
Dapple-throat Arcanator orostruthus
Forest Double-collared Sunbird Cinnyris fuelleborni
Bertram’s Weaver Ploceus bertrandi
Olive-headed Weaver Ploceus olivaceiceps
Red-faced Crimsonwing Cryptospiza reichenovii
Yellow-bellied Waxbill Coccopygia quartinia
East African Citril Crithagra hyposticta

Conservation
concern (A1)
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capensis vincenti. The trinomial epithet of Vincent’s Bunting is
used here, because of the distinctiveness of this taxon from
the Cape Bunting E. capensis (see Ryan 2019).
New species for Mozambique
Montane Nightjar and Dark Batis are first records for
Mozambique. Montane Nightjar was previously known
from highlands in north-east Zambia, Malawi and Tanzania
(Dowsett-Lemaire and Dowsett 2006; Dowsett 2008). The
taxonomic status of the species is unresolved, with other
races (e.g. C. p. ruwenzorii/guttifer) occasionally treated as
distinct taxa, but none of this species complex had previously
been recorded in Mozambique. We recorded several
Montane Nightjars (probably three to four individuals) calling
over montane forest and grassland at Mount Chitagal only.
Dark Batis was previously known only from the Eastern
Arc Mountains in Tanzania and extreme NW Malawi
(Fjeldså 2006). We captured a female with a brood patch in
evergreen forest on Mount Chitagal, which is a southward
(~130 km) range extension.
Significant range extensions
Records of Dapple-throat and Vincent’s Bunting are
substantial extensions to their known distributions. Records
of Dapple-throat from Mount Chitagal significantly extend
(both north and south) the disjunct range of this localised
and threatened Afromontane species. Dapple-throats
examined in the hand had limited reddish-brown tones
in the tail and flight feathers, appearing to be of the race
sanjei, known from the Udzungwa Mountains, Tanzania
(Urban 1997).
Vincent’s Bunting is often considered a separate species
from Cape Bunting and known predominantly from Zambia
and Malawi, but also extreme south-western Tanzania (Ryan
2019). Its Mozambican distribution is known from Zobué
on the Mozambique-Malawi border (Vincent 1936), Mount
Inago (Fishpool and Bayliss 2010), and Mount Mecula
(Spottiswoode 2016) and Mount Mariri (Spottiswoode,
pers. comm.) in the Niassa National Reserve. Accordingly,
our records of birds on both Mount Chitagal and Mount
Sanga comprise the 4th and 5th localities for the species in
Mozambique, connecting their Mozambican range.
Minor range extensions
Records of Eastern Green Tinkerbird, Mozambique Forestwarbler, Yellow-streaked Greenbul, Eurasian Blackcap,
Green Twinspot, and East African Citril comprise small
extensions to the known distributions (Mozambique Forestwarbler is discussed separately below).
Eastern Green Tinkerbirds were recently found on Mounts
Mecula (Spottiswoode 2016) and Namuli (Dowsett-Lemaire
2010), extending their known distribution in Mozambique
to the west. They are known from few isolated sites away
from their predominantly coastal distribution in East Africa
(predominantly Tanzania) (Baker and Baker 2002).
Yellow-streaked Greenbul has been found on numerous
other mountains in north-central Mozambique (see
Supplementary Table S3), and is distributed widely
throughout Tanzania (Baker and Baker 2002). We found
this species only on the isolated Mount Sanga, extending its
distribution into north-western Mozambique.
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Green Twinspot has been recorded previously from
Mounts Mabu (Dowsett-Lemaire 2010) and Mulanje
(Dowsett-Lemaire and Dowsett 2006) and has a widespread
distribution throughout sub-Saharan Africa (Sinclair and
Ryan 2010). We recorded it on Mount Chitagal, extending
their known range into northern Mozambique.
Eurasian Blackcap has only been recorded on two
previous occasions in Mozambique with several birds from
Mount Namuli in December 2010 (Melo et al. in litt.) and
Mount Gorongosa (Gary Allport, BirdLife International,
pers. comm.). We encountered multiple birds on the Njesi
Plateau in forest edge habitat. This species is a common
wintering migrant in Tanzania, but recent records suggest
their wintering distribution probably extends southward into
highland forests in Mozambique.
East African Citril is relatively widespread throughout
Tanzania (Baker and Baker 2002) and Malawi, but
recorded in few localities in northern Mozambique (see
Supplementary Table S3).
Mozambique Forest-warbler
Mozambique Forest-warblers were common (multiple
territories observed daily) in suitable habitat at all three
sites survey sites. The territories of ~10 pairs were marked
at each site. Their presence on Mount Sanga is particularly
notable, extending their distribution 28 km northwards.
Mozambique Forest-warblers were observed at altitudes
between 1 430 and 1 850 m, the upper limit representing
the highest altitudes we reached. At all three sites, birds
were found in the mid-storey and canopy (never the
understorey) particularly in gaps or forest clearings (e.g.
tree falls) and dense vine tangles. Birds occurred both in
riparian forest, as well as in taller evergreen forest patches
on both Mounts Sanga and Chitagal.
Mozambique Forest-warblers were highly vocal and
territorial, and displayed duetting behaviour in territorial
defence. We extensively documented their vocalisations,
archived at Xeno-Canto (e.g. XC345928, XC345932
and XC345939). We captured 12 individuals (obtaining
blood/feathers samples) across the three sites (see
Supplementary Figure S1). Approximate territory sizes of
seven territories were mapped with a mean territory size
(± SD) of 1 531 (± 971) m2 (range 366–3 500 m2). A more
thorough analysis on territorial duetting behaviour and
extent of population size is in preparation.
Reappraisal of the Njesi Plateau IBA
The original designation of the Njesi IBA (MZ015) by
Parker (2001) was based on the presence of 12 trigger
species from Jali Makawa’s 1945 records (Benson 1946a)
(at the time the only published ornithological records from
Njesi). However, Parker (2001) erroneously included two
species as occurring at the Njesi Plateau IBA; Thyolo
Alethe Chamaetylas choloensis and Spot-throat Modulatrix
stictigula. Neither species was recorded in Benson (1946a)
or has subsequently been recorded at Njesi. Accordingly,
both should be removed from the Njesi Plateau IBA list
(furthermore, the Spot-throat should not be considered
as part of the Mozambique avifauna, because no known
records exist elsewhere in the country). Parker also records
Fischer’s Greenbul (Phyllastrephus fischeri) as occurring
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at Njesi, but this predominantly coastal species has been
reclassified as Cabanis’s or Placid Greenbul (P. cabanisi/
placidus, respectively). The taxon this refers to at Njesi is
Placid Greenbul (Benson 1946a) and is not an IBA trigger
species. One IBA trigger species, the African Hill-babbler
(A3 biome-restricted, Afrotropical Highlands (A07)), was
also overlooked in Parker’s IBA designation from Makawa’s
original collection.
Combining the total known avifauna from Njesi, Tables
2 and 3 present an updated list of IBA trigger species from
the Njesi plateau IBA. There are some mismatches in Red
List status and IBA trigger species in this list, as a result
of both taxonomic and Red List changes. Finally, several
species were not included in Table 3 that may warrant
upgraded IBA trigger status in light of potential taxonomic
changes (e.g. Vincent’s Bunting).
Discussion
Despite the relatively small area of Afromontane habitats
present at our study sites, our surveys yielded several
important results. We found good numbers of Mozambique
Forest-warblers on all three mountains (multiple territories
encountered daily) and two species hitherto unrecorded
in Mozambique (Montane Nightjar and Dark Batis).
Additionally, the presence of Dapple-throat at Mount
Chitagal fills an important gap in its distribution. Overall, the
presence of several threatened species, range restricted
species and the documentation of new ranges highlights
the region’s importance from both a biogeographic and
conservation perspective.
Building on two brief previous surveys, we significantly
increased knowledge of the avifauna of the Njesi Plateau
region. The majority of the disparity between our and the
other surveys is likely a product of us spending significantly
more time in the area and, because of time of year, the
presence of Palearctic migrants species during our survey.
Perhaps most significantly, however, we did not record
two important miombo species, Stierling’s Woodpecker
and Olive-headed Weaver, despite records from both
previous surveys (Benson 1946a; Ryan and Spottiswoode
2003). The reason is probably the limited effort spent in
miombo woodland during our surveys. Although extensive
and pristine miombo woodlands are present at Njesi, we
encourage follow up surveys to clarify the status of these
species in the region.
We also recorded more Afromontane forest species
than both previous surveys. The two previous surveys at
Njesi were to the south of Mount Chitagal (see Figure 2)
in areas where forest patches lack continuous closed
canopy forest (see Ryan and Spottiswoode 2003; Jones
2017). It is likely then, that the richest Afromontane bird
communities at our surveys sites are restricted to forest
patches at higher elevations. This may be particularly the
case for more habitat specific species, such as the Dapplethroat (see Dowsett-Lemaire 2010) and we urge future
surveys at Njesi or in similar sites to sample multiple forest
patches at different elevations. This said, we often made
similar observations to Ryan and Spottiswoode (2003), that
in some forest patches, we encountered species not typical
of Afromontane forests.
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Biogeography
Before our expedition, just three ornithological reports had
been published on the highlands of Mozambique’s Niassa
Province: one from the isolated Mount Mecula in the Niassa
National Reserve (Spottiswoode 2016), and two from the
Njesi area (Benson 1946a; Ryan and Spottiswoode 2003)
(see Table 1, Figure 2). On Mount Mecula, Spottiswoode
et al. (2016) and Parker (2005) report only two species
characteristic of Afromontane forest habitats (Lemon
Dove Aplopelia larvata and Olive-headed Bulbul), which
Spottiswoode et al. (2016) attributed to the mountain’s
geographical isolation from similar highlands. By contrast,
the avifauna of Njesi contains important assemblages of
Afromontane forest bird species. Njesi is now known to
support five Afromontane species not known from elsewhere
in Mozambique (Montane Nightjar, Dark Batis, African
Forest-warbler, Mozambique Forest-warbler and African
Hill-babbler), and a sixth species (Olive-headed Bulbul)
known from Njesi and Mount Mecula. Njesi represents the
southernmost known locality for each of these. Five of these
species are known from Tanzania (where Mozambique
Forest-warbler is replaced by its congener, Long-billed
Forest-warbler), suggesting a biogeographical link between
the mountains of Njesi and those farther north.
There are several Afromontane specialists known from
the Livingstone mountains over the border in Tanzania
(approximately 200–300 km north) (data from Baker and
Baker 2002), currently not known from Mozambique, but
could potentially occur in suitable Afromontane habitat
particularly in north-western Mozambique. Likely candidates
to occur are Spot-throat Modulatrix stictigula, Spotted
Ground-thrush Geokichla guttata and Streaky Seedeater
Crithagra striolata. Others, such as the Mountain Buzzard
Buteo oreophilus, Shelley’s Greenbul Arizelocichla
masukuensis and Sharpe’s Akalat Sheppardia sharpei,
probably require more extensive forest habitat than is found
at Njesi and in north-west Mozambique. Whereas Montane
Widowbird Euplectes psammacromius and Slenderbilled Starling Onychognathus tenuirostris require specific
habitats for breeding (highland dambos and waterfalls,
respectively) that are absent from the area (DowsettLemaire pers. comm.)
Njesi apparently lacks 10 of the 17 Afromontane and all,
but two of the five East Coast biome specialist species that
are present on mountains farther south in Mozambique,
such as Mounts Inago, Namuli and Mabu (Supplementary
Table S3). It may be that additional surveys discover
some of these at Njesi, although many are likely genuinely
absent, particularly those that do not occur farther north
in Tanzania: Thyolo Alethe, Olive-flanked Robin-chat
Dessonornis anomalus, Namuli Apalis Apalis lynesi and
Malawi Batis Batis dimorpha (Supplementary Table S3).
Furthermore, no species known from farther south in
Mozambique appear to reach their northernmost range
limit at Njesi (except Vincent’s Bunting, see Supplementary
Table S3). Overall, this pattern suggests that the Njesi
Plateau Afromontane avifauna shares more affinities with
that of southern Tanzania than it does with the nearest
mountains farther south in Mozambique. Njesi is situated
350 km north-west of Mounts Namuli and Inago and 400
km north-west of Mount Mabu (Figure 1). There is little if
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any suitable Afromontane forest in between, and it seems
increasingly likely that a real biogeographical divide exists
between the mountains of north-central Mozambique and
those in the extreme north. Indeed, similar patterns have
been shown in the montane butterfly taxa of the region
(Congdon 2010). Taken together, our results support the
conclusions of Bayliss et al. (2014) that the mountains
of north-central Mozambique (the Mabu-ChiperoneNamuli-Inago group: see Figure 1) comprise a distinct
biogeographical unit to those farther north in the country.
They are also biogeographically somewhat distinct from
Mount Gorongosa to the south, supporting species, such
as the Bar-tailed Trogon Apaloderma vittatum, Namuli
Apalis, Placid Greenbul, Thyolo Alethe and Forest
Double-collared Sunbird Cinnyris fuelleborni, which do
not occur at Gorongosa. By contrast, Barratt’s Warbler
Bradypterus barratti and Cape Batis occur at Gorongosa,
but not farther north. Cape Batis is replaced farther north by
Malawi Batis, which itself is replaced by Dark Batis at the
Njesi Plateau (Supplementary Table S3).
Within the three highlands of Njesi, differences were
noted between the isolated Mount Sanga and Mount
Chitagal/the Njesi Plateau. Of Afromontane forest species,
African Forest-warbler was absent on Mount Sanga
despite being common at the more southerly peaks, and
Yellow-streaked Greenbul was common on Mount Sanga,
but absent from southerly peaks. Yellow-bellied Waxbill
Coccopygia quartinia was only recorded on Sanga, where
Red-faced Crimsonwing Cryptospiza reichenovii was
absent (but present on the Njesi Plateau/Chitagal). African
Hill-babbler and Dapple-throat were also absent from
Mount Sanga, but present at the Njesi Plateau and Mount
Chitagal, respectively. Most of these species were readily
detectable, so likely reflect genuine differences between the
species assemblages of these mountains.
Conservation
Our findings highlight Njesi to be of even greater
conservation importance for Afromontane avifauna than
previously recognised. The presence of several important
bird species, such as the Dark Batis, African Forest-warbler,
Olive-headed Bulbul and Dapple-throat, together with the
entire known population of the Mozambique Forest-warbler,
underlines that even small areas of Afromontane habitat
can be of significant conservation value. This complements
other findings of threatened and poorly known Odonata
(Jocque et al. 2018) and mammals (van Berkel et al. 2019)
also from Njesi.
Anthropogenic pressures
Of the three mountains surveyed, Mount Chitagal
appears to be of the greatest conservation importance,
but the Njesi Plateau appeared to be under the greatest
anthropogenic pressure. We found an extremely high
density of snares on the Njesi Plateau, compared with
little evidence of disturbance on the other two mountains.
Snares seemed primarily designed to catch mammals, but
ground dwelling birds may also be targeted, and numbers
of singing Hildebrandt’s Francolin Pternistis hildebranti
were noticeably fewer on the Njesi Plateau than on Mounts
Chitagal and Sanga. The Njesi Plateau was also the only
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site where Crowned Eagle was not recorded, perhaps,
because of the lack of any suitable mammal prey, as
revealed by our survey (van Berkel et al. 2019). The forest
blocks on the summit of Mount Sanga appeared to be under
little pressure from humans. There is a small village at the
base of the mountain, but we were told that it is unusual
for people to climb the mountain and enter the forest.
Mount Chitagal was the most remote of the sites. We found
evidence of light hunting pressure here, but no evidence
of anthropogenic disturbance to its forests. A buffalo skull
(presumably hunted) was found on a small platform during
our hike towards the mountain, and one large snare was
found close to the summit. Ryan and Spottiswoode (2003)
reported commonly observing signs of African Elephant
Loxodonta africana during their survey near Mount Chitagal
in 2001. However, during our fieldwork we found no signs
of elephants, in accordance with the high levels of poaching
reported from the area and adjacent Niassa National
Reserve (Booth and Dunham 2014), although signs of other
large game, such as Buffalo Syncerus caffer, were evident
(but likely more prevalent in the wet season) (see van
Berkel et al. 2019).
We observed extensive burning in the miombo woodlands
on the slopes of all study sites, and at lower elevations to
the west of the plateau (see Figure 2 and Supplementary
Figure S2). Seasonal fires in miombo woodlands are a
common and natural process, although may have been
exacerbated to aid poaching. Evidence of recent fires
was observed on the summits of all study sites, although
never inside either riparian or evergreen forest patches.
Accordingly, the impact of burning on miombo specialist
species is unknown and our time in these habitats was
limited.
Njesi plateau IBA extension, Key Biodiversity Area (KBA)
and Alliance for Zero Extinction (AZE) site
The current Njesi Plateau IBA only incorporates the
Njesi Plateau itself and Mount Chitagal (Figure 2).
Given the presence on Mount Sanga of three species of
conservation concern, one range-restricted species and
12 biome-restricted species (including eight Afromontane
biome species) (Table 2), we suggest an extension of
the Njesi IBA to also include Mount Sanga 25 km to the
north-east.
Eight of the IBA trigger species are Zambezian (A10)
biome-restricted species (two of which are also ‘A1’
conservation concern species; Stierling’s Woodpecker and
Olive-headed Weaver) that require miombo woodland.
Despite this, the limits of the original IBA incorporate
virtually no miombo woodland (see Supplementary
Figure S2 for aerial map). Accordingly, if the IBA is to
retain Zambezian (A10) trigger species, we also suggest
a westerly extension to the IBA (see Figure 2) to include
an extensive area of miombo woodland. Although these
proposed limits are in part arbitrary and surveyed, they
represent the areas of least disturbance/intact habitat
and are free of roads and human habitation. Without the
inclusion of suitable habitat for miombo specialists, the IBA
should remove these trigger species and only include a
northbound extension to montane forests of Mount Sanga.
Finally, because the three mountains in our survey
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sites comprise the entire known global population of the
Mozambique Forest-warbler the Njesi Plateau IBA also
qualifies as a KBA and AZE site. Dapple-throat is also a
KBA qualifying species, but an accurate assessment of
their population size here is challenging, because of few
records. Additional details of this assessment are available
in the online Supplementary material.
Mozambique Forest-warbler
Mozambique Forest-warblers are certainly the most
important species present at Njesi in terms of conservation
importance. Although we follow taxonomy as per del Hoyo
et al. (2018), currently there is not universal agreement
on whether they warrant full species status. Based on
phenotypic and distributional characteristics (see Tobias
2010), del Hoyo et al. (2018) split Mozambican Forestwarblers from Long-billed Forest-warblers in Tanzania,
although the differences in phenotypic characteristics
between the two are marginal (see del Hoyo 2018). The
two putative taxon display distinct genetic differences
(Bowie et al. 2018), but these authors suggested that a
formal taxonomic reassessment should not be undertaken
until more vocal and morphological evidence is available.
Superficially the vocal characteristics of the two are
similar, and Long-billed Forest-warblers in Tanzania
have been observed responding to Mozambique Forestwarbler playback (Monte Neate-Clegg pers. comm.).
We are in the process of pooling our data for taxonomic
reassessment, but we concur with the conclusions of Bowie
et al. (2018) that that the two Forest-warblers should be
managed separately irrespective of potential taxonomic
revisions. If additional taxonomic assessment suggests
that Tanzanian and Mozambican birds are one species,
the Njesi populations remain critically important, given
that Long-billed Forest-warblers in Tanzania are highly
threatened (Critically Endangered) and may number fewer
than 250 individuals (BirdLife International 2017a).
In Tanzania, Long-billed Forest-Warblers typically
occupy the understorey, rather than the canopy (however,
see McEntee 2005). This, as well as the highly disjunct
distribution, has been suggested to be a product of
competitive exclusion by African Forest-warblers and Bleating
Camaropteras Camaroptera brachyura that are not present at
the Amani Plateau, but are at Njesi (Stuart 1981). On Mount
Sanga, where African Forest-warblers were not present
and Bleating Camaropteras were uncommon, Mozambique
Forest-warblers still foraged in the canopy. This observation
agrees with recent genetic evidence, indicating that there
has been long-term coexistence between Mozambique and
African Forest-warblers at Njesi, and that genuine ecological
differences occur. As such the two species that may require
separate management strategies (Bowie et al. 2018), but
additional research is required to thoroughly assess their
specific ecological requirements at Njesi.
Survey priorities on Mozambique’s Afromontane
avifauna
In north-central Mozambique, ornithological surveys
are still lacking from the massifs in the region of
Ribáuè (14°53′26.3″ S, 38°18′47.7″ E) and require
urgent attention, because of apparently high degrees
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of forest loss there (Conradie 2016). Similarly, no
ornithological records are available from Mount Secone
(15°44′09.5″ S, 37°17′19.5′′ E), but has apparently recently
received biological surveys. Mount Chiperone (see
Figure 1) has received limited survey efforts (Timberlake
2007; Spottiswoode 2008), particularly in comparison to the
better-surveyed Mounts Namuli and Mabu. Farther to the
south, Mount Morrubula (17°27′56.8″ S, 35°23′15.9″ E) may
also merit future fieldwork. In the region surrounding Njesi,
several highland areas may harbour Afromontane habitats.
Additional surveys here are particularly important in order
to establish whether Mozambique Forest-warblers occur
on nearby mountains. Their presence on Mount Sanga is
encouraging, because it may mean that they occur on similar
isolated mountains in the vicinity. We encourage additional
surveys in the highlands surrounding Chiconono, and in
close proximity to the Tanzania border north-east of Cobue
(see Ryan and Spottiswoode 2003 for details). Finally, Mount
Yao (12°26′22.2″ S, 36°31′13.3″ E) remains unsurveyed,
although its geographic isolation may render it of little note
for Afromontane species (e.g. see Spottiswoode 2016).
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