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Summary
This is a report of findings of an avifauna survey conducted in February and March 2017 in Mangea
hill forest commonly refered to as Mwangea by the locals. This work was motivated by works by
Burgess (1998) on the status, endemism patterns and the potential of key coastal forests. However,
of interest was, of all the forests listed therein, a lot of research and follow up has been done in most
of the forests listed but not in this particular forest. This follow ups have led to the listing of some
of these forests as Important Bird Areas (IBAS). This in turn has seen all conservation efforts being
directed towards the conservation of these forests and in turn ensured protection of the biodiversity
therein. This survey mainly sought to document the bird species composition in this forest,
document the threats as well as raise awareness for the conservation of this forest. We used three
(3) complementary methods in our sampling i.e. point counts (PCs), Timed species counts (TSC) ,
and opportunistic observations- to assess bird species composition across the sampling stations that
were designed to capture all the different habitat types in-order to cover a representative spatial
sample of Mwangea hill forest, Kilifi County, Coastal Kenya (-3° 15' 9.17" 39° 43' 12.12").
A total of 1697 individuals belonging to 125 species from 41 families were recorded.. Species
accumulative curves indicated that a complete avian community may not have been captured and
species predictive curves supported this by postulating a possibility of close to 200 species (189 to be
precise) could have been recorded had more sampling effort been employed. Of these, the Zanzibar
Greenbul Andropadus importunes was the most common species recorded in this forest. Similarly,
seventeen (17) birds classified as biome species were recorded (East African Coastal biome species
(9) , Somali-Masai Biome species (8)). Another twenty four (24) bird species considered to be
migrants were also recorded (.afro-tropical migrants (9) Palearctic migrants (14). Interestingly, four
(4) species listed in the IUCN red list were recorded in this forest (Steppe Eagle Aquila nepalensis,
Sokoke Pipit anthus sokokensis (Endangered), Martial Eagle Polemaetus bellicosus vulnerable and
Southern Banded Snake Eagle Circaetus fasciolatus near threatened. Sokoke Pipit Anthus sokokensis was
the only range restricted species to be recorded in this forest
Although the forests offers a huge diversity of birds, it has its fair share of threats which if not put in
check could lead to extirpation of the biodiversity therein and/or migration which would mean an
imbalance in the ecosystem and some of the ecosystem services being enjoyed could be lost. The
main threats recorded in this forest were charcoal burning, poaching, encroachment and illegal
logging. It is a forest of conservation concern since it is home to birds of conservation concern that
may be lost if no conservation actions are taken.
Results of this study indicate that Mwangea hill forest is rich in avifauna. These findings are very
important for two reasons. First, it is among the first studies of its kind in this area and secondly
these results provide an important baseline for subsequent studies for this area in the future. We are
hopeful that this information will accord this forest a conservation value and priority as other areas
where similar works have been done. The Future of this forest is tied to proper management and
constant monitoring otherwise, the existing fragments will be dissipated and result into a loss of this
important Key biodiversity area which contributes to the Eastern Africa coastal forests biodiversity
hotspot. Special consideration should be given to this forest for enlisting as an Important Bird area.
Since this could be one of the ways, it can realize protection and rehabilitation, which will eventually
lead to the whole forest being restored.
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1.0. Introduction
Forest destruction has been on the rise in the last few decades (Skole & Tucker 1993;Farwig et al.,
2008). Caused by natural calamities such as forest fires and drought, forest destruction leads to loss
of biodiversity and most importantly climate change and habitat fragmentation (Andrén & Andren
1994;Krauss et al., 2010). This is most profound in the tropics where most of this destruction is
necessitated by the need to create more land for settlements and agriculture to meet the insatiable
appetite for food and forest products (FAO, 2001; Wright, 2005; Farwig et al., 2008). The
conversion of pristine forests into degraded landscapes results into the loss of biodiversity more so
those that are very sensitive to habitat transformations (Tilman et al. 2001).
Tropical forests are known to be home to half of the worlds animal and plant species (Skole and
Tucker 1993). However, these habitats are slowly being degraded as this quest to satisfy the needs of
the ever growing population increases. In the tropics for instance, there are well known “ endemic
islands,” which are known to have an intrinsic biodiversity value e.g. Lowland forests of east
Africa/Coastal East Africa forests; whose biodiversity is poorly understood in selected areas
(Burgess et al. 2007). In Kenya for instance, Coastal forests have a high level of endemism (Burgess
1998). These endemics have a narrow distributional range, often exhibiting single-site endemism or
with scattered or disjunct distributional patterns. They are best interpreted as relicts and not the
result of recent evolution. It is thus important to understand and document the biodiversity of
undocumented areas in order to have a comprehensive list of the biodiversity therein and where
such had been done before to update the findings to be up to date.
Although some work has been done at the Kenyan Coast, some areas have still not been surveyed to
capture its biodiversity in the recent times (Burgess 1998) e.g. Mangea hill Forest. This forest is
located between, Mida creek, Arabuko sokoke, Dakatcha woodlands and Boni & Dodori which are
all considered to be Important Bird Areas (IBAs) (Bennun & Njoroge, 1999). It is one of the coastal
forests considered to still contain small populations of the Golden-rumped elephant shrew
(Rhynchocyon chrysopygus) listed as Endangered (Fitzgibbon 1994). The other places where this species
is found are only the expansive Boni Dodori and Arabuko sokoke forests. This is an indicator
species that spends most of its time in leaf litter. It’s presence in such places is indicative of a
pristine forest that needs protection.
As a pristine forest, understanding the biodiversity therein is very important since this will form any
basis for any conservation efforts. With little information, there is only so much one can do to
1

conserve such a forest where the only works done in the recent past is by Fitzgibbon (1994) and
Burgess (1998) and have not focused on avifauna. Birds for example are known to be good
indicator species used to tell an ecosystems well-being (Whelan et al., 2008). As members of any
given ecosystem, they play very many roles that benefit both humans and the environment. These
roles ranging from pollination, scavenging, predation, and seed dispersion makes birds good
ecosystem engineers too (Sekercioglu 2006). However, without any proper information on the birds
of a given place, a lot can happen without being noticed especially in areas considered remote by
researchers and collectors who are more biased to areas considered accessible and secure such as has
been the case with the most forests along the Kenyan coast e.g. Arabuko Sokoke forest, Dakatcha
woodlands etc.
With this in mind, we sought to document the Avifauna found in this pristine forest known by the
locals as Mwangea hill. Overall, the Avifauna of Mangea hill forest, status, and threats are not
understood. Here we present our findings of a survey carried out in February and March 2017 of
birds of Mangea hill forest. It is a little known hill forest found in Kilifi County. We sought to
document birds found in Mangea hill an island within the lowland coastal forests for future
conservation actions as was done for Mida creek, Arabuko sokoke, Dakacha woodlands and the
Sabaki river mouth which are all in close proximity to this forest. We specifically sought to:1. Document the birds species composition in Mangea hill
1. Species richness and abundance
2. Species of conservation concern i.e. Biome species, ranges restricted species, species in
the IUCN conservation red list status, etc.
2. To describe the habitat types found in Mangea hill forest
3. Assess the current and potential threats to birds found in Mangea hill and their habitat
4. Raise awareness regarding the importance of conserving this forest and its benefit to
biodiversity therein and the area in general.
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2.0.

Material and Methods

2.1. Study Area
The study took place between February 2017 and March 2017 in Mwangea hill forest, Kilifi County,
Coastal Kenya (-3° 15' 9.17" 39° 43' 12.12") (fig 1.0 a & b). Mwangea Hill forest located ca. 40km
from Kilifi Town is an island rising 200-500 m above sea and forms part of the coastal lowland
forest biodiversity hotspot.
Since this hill forest lies on the southward extension of the Somali Arid belt it receives an annual
rainfall of about 250 mm(Lack 1968). It is also characterized by two rainy seasons i.e. in November
–December and March May followed by a dry season from January to March (Period during which
the survey was conducted) (Leuthold & Leuthold 1978). It is a fragmented forest with the most
notable tree species being Afzelia quanzensis, Julbernadia magnistipulata, Brachyleana huillensis, manilkara
sulcate. It is surrounded by small holder farms and the Tsavo East National Park.
It is also located adjacent to four important bird areas (IBA’s) i.e. Mida creek, Arabuko sokoke,
Dakatcha woodlands and Boni & Dodori forests

Figure 1.0 (a) Map showing Mwangea hill forest in relation to Kenya’s protected areas
3

Figure 1.0 (b) Topo Map showing exact position of Mwangea hill forest and the sampling points
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2.2.

Methods

2.2.1. Study design
Sampling was done early morning to mid-morning and late evening when birds were most active
(Bibby et al, 2000). We used three (3) complementary methods in our sampling i.e. point counts
(PCs), Timed species counts (TSC) , and opportunistic observations- to assess bird species
composition across the sampling stations that were designed to capture all the different habitat types
in-order to cover a representative spatial sample of Mwangea hill forest.

2.2.1.1.Point Counts
The point count technique is commonly used for surveying bird populations especially bird densities
and vegetation variable. On each visit, counts of all birds during a 10-minute period were made;
birds clearly outside the habitat in which the point was located were excluded. All birds seen or
heard within a 25 m radius were recorded. We also relied much on vocalization because most species
detections of birds in forested habitats are based on vocalizations (Hayward et al., 1991, Skirvin
1981). Sample points were chosen to represent major habitat types within the forest
It has been shown that fixed width point counts (with distance sampling) are not as comprehensive
as TSCs in building species lists but are ideal for future monitoring purposes and for making
comparisons with habitat variables around each point. We systematically set up point counts along
permanent transects, set at least 200m from the next (fig 1a & 1b). Along each transect, point counts
were conducted at intervals of 200 m and each point permanently marked with a GPS for consistent
future monitoring of the birds species. At every point observers waited for 1 minute (settling-in
period) before counting all the birds seen or heard within a 25m radius for the next 9 minutes.

2.2.1.2.Timed species count
Timed species Counts (TSCs) have been found to provide some useful data for assessing the relative
abundance of birds in conservation studies more importantly in species rich areas and mainly in the
tropical habitats (Freeman 2003). It is also an ideal method for building complete species lists
quickly, and to establish the relative abundance of canopy and mid-level bird species(Pomeroy &
Tengecho 1986). TSC’s also offers the freedom to investigate any microhabitats that may occur
within the forest and surrounding areas. Each session lasted 40 minutes, during which repeated
species lists were made every ten minutes i.e. each species was recorded every time it was positively
5

identified either by sight or sound (Bennun & Howel, 2000). For each count, species were scored
according to when they were first recorded to give a ‘commonness index’ (4 if in the first ten
minutes, 3 if in the next ten minutes and so on ). During the species counts pairs of binoculars (8 X
42), field guides and previous experience of the birds’ calls were used to aid identification.

2.2.1.3.Opportunistic observation
While the team traversed from one point to the other and or back to the campsite, any bird that was
seen or heard was recorded. This helped build into the species list of Mangea hill forest. Similarly,
Nocturnal birds or birds of prey sighted out of the sampling period were also recorded

2.2.2. Data Analysis
2.2.2.1.Species accumulation curve
The cumulative number of birds seen daily from all methods was used to plot a species
accumulation curve. The daily totals were computed every evening. This was meant to assess the
completeness of the bird species list.
We then fitted an asymptotic linear dependence model as described by (Soberón & Llorente 1993;
Gaidet et al, 2005) to our species accumulation curve. This is practical for relatively less diverse
assemblages of well-known groups such as mammals and birds (Moreno & Halffter 2000). In this
model, the predicted number of species S(p) added to the list decreases linearly as number of days
sampled (p) increases:
S(p) = a/b [1‐exp(‐b*p)]
where the parameter a represents the increase rate at the beginning of the sampling period and a/b is
the asymptote (Gaidet et al. 2005; Soberón & Llorente 1993).
We had one model based on one value of a i.e. increase rate of species over the initial 5 days
including the 1st day (i.e., days 1to 5).
2.2.2.2.Diversity Indices
Shannon's index accounts for both abundance and evenness of the species present (Shannon and
Weaver 1949). The proportion of species I relative to the total number of species (pi) was calculated,
and then multiplied by the natural logarithm of this proportion (lnpi). The resulting product was
summed across species, and multiplied by -1:
6

𝑛

H = ∑ pi ln 𝑝𝑖
𝑖=1

Shannon's equitability (EH) was then calculated by dividing H by Hmax (here Hmax = lnS).
Equitability assumes a value between 0 and 1 with 1 being complete evenness.

EH=H/Hmax=H/ln S
Birds of conservation concern have been grouped based on the IUCN red list of conservation
concern. Similarly, regionally threatened, Biome Species and Range restricted species have also been
grouped based on the IBAs of Kenya criterion (Bennun and Njoroge 1999). Threat status of this hill
has been classified based on the guidelines that have been listed by (Bennun and Njoroge 1999;
table1.0)
Table 1.0. Summary of threatened bird species used to calculate scores from category A1 for
priority-Setting Purposes
Table of scores
Points
Critically Endangered
3
Endangered
2
Vulnerable, or Data deficient
1
Near threatened
0.5
Regionally threatened
0.1
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3.0.

Results

3.1. Bird Species Composition
A total of 1697 individuals belonging to 125 species from 41 families were recorded (appendix 1).
Species accumulation curves indicate that a complete avian community may not have been captured
during the study (Fig. 2). Species predictive curve modeled however revealed that with more effort
species expected in Mwangea hill are at least 189 bird species (Fig. 2). Mwangea hill forest is a highly
rich forest. The fact that the birds species diversity index (H') was 2.37 suggests that this is a diverse
habitat despite birds being restricted to particular habitats/fragments that remain (table 2). The
habitat patches also seem to have similar species that are uniformly distributed across the patches as
was demonstrated by the species equitability/evenness EH of 0.56 (table 2). Among the commonest
bird species recorded here were the Tropical Boubou Laniarius aethopicus Zanzibar Greenbul
Andropadus importunus being recorded at almost all the points sampled, while the least observed
species were the African Pied Wagtail Motacilla aguimp and White-throated Bee-eater Merops albicollis
(table 3)
cummulative

predictive

200
180
Number of Species (n)

160
140

120
100
80
60
40
20
0
0

20

40
60
Number of days (Sampling Effort)

80

100

Figure 2.0 Species accumulation curve based on an asymptotic model using nonlinear regression
procedures for successive survey days in Lotikippi National Reserve and its environs.
Table 2.0 Species diversity at Mwangea hill forest
Species richness (S)
Species diversity (H')
70
2.37

Species Evenness
0.56
8

Table 3.0 Most Common Birds Species
Common Name
1 Zanzibar Greenbul
2 Tropical Boubou
3 Common Bulbul
4 Yellow-bellied Greenbul
5 Red-fronted Tinkerbird
6 Barn Swallow
7 Common Drongo
8 Spotted Flycatcher
9 Amethyst Sunbird
10 Bearded Scrub Robin
11 Black-crowned Tchagra
12 Emerald-spotted Wood Dove
13 Collared Sunbird
14 Grey-backed Camaroptera
15 Brown Snake Eagle
16 Yellow-fronted Canary
17 Eastern Nicator
18 Red-billed Quelea
19 African Pied Wagtail
20 White-throated Bee-eater
3.2.

Scientific Name
Andropadus importunus
Laniarius aethopicus
Pycnonotus barbatus
Chlorocichla flaviventris
Pogoniulus pusillus
Hirundo rustica
Dicrurus adsimilis
Muscicapa striata
Chalcomitra amethystina
Cercotrichas quadrivirgata
Tchagra senegalus
Turtur chalcospilos
Hedydipna collaris
Camaroptera brachyura
Circaetus cinereus
Crithagra mozambica
Nicator gularis
Quelea quelea
Motacilla aguimp
Merops albicollis

Relative Abundance Score
3.857142857
2.857142857
1.857142857
1.857142857
1.571428571
1.428571429
1.428571429
1.428571429
1.357142857
1.214285714
1.214285714
1.142857143
1.071428571
1
0.785714286
0.785714286
0.714285714
0.714285714
0.571428571
0.571428571

Bird of conservation importance

3.2.1. Migrants
A total of twenty four (24) bird species considered to be migrants were recorded. Of the twenty four
(24) species recorded, nine (9) are considered to be afro-tropical migrants and fourteen (14) were
Palearctic (table 4)
Table 4.0 Afro-tropical migrant (Am), Palearctic migrant (PM). When the letters are in lower case it
means that they may also occur alongside the resident population in that area (Checklist 2009)
No. Common Name
Species Name
Status
1 Wahlberg's Eagle
Aquila wahlbergi
am
2 Yellowbill
Ceuthmochares aereus
am
3 Grey-headed Kingfisher
Halcyon leucocephala
am
4 White-throated Bee-eater
Merops albicollis
AM
5 Madagascar Bee-eater
Merops superciliosus
am
6 Northern Carmine Bee-eater
Merops nubicus
AM
9

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

African Paradise Flycatcher
Red-billed Quelea
Golden Pipit
Black Kite
Steppe Eagle
Booted Eagle
Common Cuckoo
Blue-cheeked Bee-eater
Eurasian Bee-eater
Red-backed Shrike
Isabelline Shrike
Eurasian Golden Oriole
Barn Swallow
Lesser Striped Swallow
Common Rock Thrush
Spotted Flycatcher
Tree Pipit
Common Buzzard

Terpsiphone viridis
Quelea quelea
Tmetothylacus tenellus
Milvus migrans
Aquila nepalensis
Aquila pennata
Cuculus canorus
Merops persicus
Merops apiaster
Lanius collurio
Lanius isabellinus
Oriolus oriolus
Hirundo rustica
Cecropis abyssinica
Monticola saxatilis
Muscicapa striata
Anthus trivialis
Buteo buteo

am
am
AM
am, pm,
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

3.2.2. Biome species
A total of seventeen (17) birds classified as biome species were recorded. Of these, nine (9) are
classified as East African Coastal biome species whereas 8 are classified as Somali-Masai Biome
species (table 5)
Table 5.0 Biome Species East African Coast Biome and Somali-Masai Biome species
Common Name
Species Name
Biome Species
Circaetus fasciolatus
East African Coast
1 Southern Banded Snake Eagle
Poicephalus cryptoxanthus
East African Coast
2 Brown-headed Parrot
Pogoniulus simplex
East African Coast
3 Green Tinkerbird
Batis soror
East African Coast
4 Pale Batis
Phyllastrephus strepitans
East African Coast
5 Northern Brownbul
Turdoides squamulata
East African Coast
6 Scaly Babbler
Cyanomitra veroxii
East African Coast
7 Mouse-coloured Sunbird
Chlorophoneus viridis
East African Coast
8 Gorgeous Bushshrike
Anthus sokokensis
East African Coast
9 Sokoke Pipit
Pterocles decoratus
Somali-Masai
10 Black-faced Sandgrouse
Tockus deckeni
Somali-Masai
11 Von der Decken's Hornbill
Trachyphonus erythrocephalus
Somali-Masai
12 Red-and-yellow Barbet
10

13
14
15
16
17

African Bare-eyed Thrush
African Grey Flycatcher
Golden Palm Weaver
Golden Pipit
Pangani Longclaw

Turdus tephronotus
Bradornis microrhynchus
Ploceus bojeri
Tmetothylacus tenellus
Macronyx aurantiigula

Somali-Masai
Somali-Masai
Somali-Masai
Somali-Masai
Somali-Masai

3.2.3. Range-restricted species
Only one species classified as range-restricted was recorded in Mwangea hill. In one of the morning
transects, two individuals were spotted singing up the tree canopy and this was the only record of
this species during the entire survey period (table 6)
Table 6.0 Only range restricted species found in Mangea Hill forest
Common Name Species Name
Range- Restricted
1 Sokoke Pipit
Anthus sokokensis
East African Coastal forests EBA
3.2.4. IUCN red list species
Mwangea hill is a haven for species that are considered to be under the IUCN list of threatened
birds. A total of four species considered to be threatened were recorded. The Steppe Eagle Aquila
nepalensis and Sokoke Pipit anthus sokokensis classified as Endangered were recorded. The other two
species were the Martial Eagle Polemaetus bellicosus and Southern Banded Snake Eagle Circaetus
fasciolatus (table 7).
Table 7.0 Species Listed in the IUCN Red List

1
2
3
4

Common Name

Species Name

Steppe Eagle
Sokoke Pipit
Martial Eagle
Southern Banded Snake Eagle

Aquila nepalensis
Anthus sokokensis
Polemaetus bellicosus
Circaetus fasciolatus
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IUCN status
Endangered
Endangered
vulnerable
Near Threatened
Total score

Threat
score
2
2
1
0.1
5.1

3.2.5. Forest dependency
Based on the criterion by (Bennun et al., 1996) of categorizing forest birds, it was observed that this
forest has some intrinsic value base on the number of birds recorded here regarded to be indicative
of a pristine forest which is under threat.
Table 8.0 Forest dependent birds found in Mwangea Hill forest (FF-forest specialist, F-forest
generalist, f- forest visitor)
Forest dependency Status
Number of Species
FF
4
F
15
f
23
Non-F
83

3.2.6. Number of Birds per Habitat Type
Our survey yielded two habitat types namely farmland and forest. Based on this criterion, more bird
species were recorded in the forest that in the neighboring farmlands. More bird species were
recorded in the forest compared to the farmlands. Similarly, more individual birds were also
recorded in the forest than in the farmland (Figure 3.0.)
300

Birds Composition

250
200
150
100
50
0
Farm

Forest

Farm

Abundance

Forest

Species richness
Habitat Types

Figure 3.0 Comparison of bird species recorded in the farmlands and in the forest
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3.3.

Threats to the forest and the biodiversity therein

3.3.1. Agricultural Expansion and intensification
Throughout our survey it was evident that the forest was under the threat of fragmentation. Looking
at most parts of the hill there are lots of patches indicative of land clearing to pave way for land for
growing crops. There were annual crops in small holder farms especially at the hill’s crest. Small
patches can be seen all over the hill (Fig. 4)

Figure 4.0 Image showing some areas where land clearing has been done.
3.3.2. Residential and commercial development
People have settled on parts of the Hill forest. The risk of expansion which in turn will lead to the
clearing of more land is imminent as more populations continue to inhabit this hill forest (Fig 5.0)

13

Figure 5.0 Shows areas where habitation has taken place.
3.3.3. Over-exploitation, persecution and control of species
Traps had been set up/ snares in parts of the forest. Our local guide suggested that they traps are for
trapping Shrews with a special interest to the golden-rumped Shrew and the 3-toed shrew

14

A
B
Figure 6.0. (A&B) Snares set up to catch elephant Shrews
3.3.4. Charcoal burning and Logging
Charcoal burning and Logging as well as gathering of plants some of which are regarded as
medicinal was witnessed in this forest. The situation has been made worse by the fact that Arabuko
sokoke and Tsavo East are protected areas. This leaves Mangea Hill forest to bear the brunt of overexploitation from loggers and harvesters since the area is not protected. Some of the tree species
that were recorder here are fzelia quanzensis, Julbernadia magnistipulata, Brachyleana huillensis, manilkara
sulcate.

15

A

B

Figure 7.0 (A&B) Images of bags of Charcoal awaiting transportation to the market captured in the
forest.
3.3.5. Human intrusion
A considerable number of people have invaded the forest in the quest for palm wine harvesting as
well as habitation/Settlements. Tracts of land have been cleared leaving small patches/fragments
which as has been shown are important for the birds that live therein. This has been made worse by
the existence of palm trees at the top of the hill. Here many foot paths have been created by the
palm wine harvesters from all sides of the hill as each strives to get the shortest route possible to get
the top of the hill and harvest the precious commodity.
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Figure 8.0 Images of Palm trees and foot paths that have been

17

3.3.6. Severe weather and Drought
By the time of conducting the field work phase of this work, the area was witnessing a severe
drought. Most of the vegetation was dry apart from the woody vegetation which was also scarce and
sparse.

18

4.0. Discussion
Results of this study indicate that Mwangea hill forest is rich in avifauna. These findings are very
important for two reasons. First, it is among the first studies of its kind in this area and secondly
these results provide an important baseline for subsequent studies for this area in the future. We are
hopeful that this information will accord this forest a conservation value and priority as other areas
where similar works have been done.
Although the sampling effort and time was limited, species recorded were enough to run a model
that predicted the number of species that could have been encountered had the sampling effort been
increased. Suffice to say that the various methods used to assess bird species compositions did help
attain the overall objective and number of bird species. This is to mean that with constant
monitoring and increased surveys, the number of birds could be more than the predicted 200 species
(fig 2.0). Similarly, the species evenness obtained is suggestive of the importance of all the species in
that forest. Moreover, our results could also suggest that there exists other birds of conservation
importance that were not captured during the dry season and had probably migrated to other areas
which may have acted as refugia during this time. This school of thought is premised on the fact that
this survey was conducted during the dry season. And just like human beings when the conditions
are hostile, birds move to other areas where they can get e.g. food, better breeding grounds.
Despite the conditions at the time of this survey being extremely dry it was interesting to record
migratory birds as well as other birds of conservation concern. With 24 migratory species being
recorded during this survey, it is evident that there is enough food for this birds and could even be
much more food when the conditions are right. These findings are suggestive of a safe haven for
migratory birds as a wintering or dispersal area for migratory birds as they look for food and other
needs. Food is the primary resource that wintering birds in Africa look out for in any given habitat
(Lack 1968). However, whether these birds had chosen this site as their wintering grounds or were
in transit to the more expansive Tsavo East National Park is worth investigating. The movement
and feeding of palaearctic landbirds has been studied and shows that Tsavo East National Park is
one of the wintering grounds from this landbirds (Lack 1968). This forest is located in close
proximity to Mida creek, Arabuko Sokoke forest, Gede forests, Lake Jilole, Dakatcha woodlands
which are all regarded as important bird areas (Bennun and Njoroge 1999). This hill forest is thus
important and worth all the necessary conservation efforts. There is need for concerted efforts in
ensuring that it is conserved and protected.
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In addition to migratory birds, we also recorded other bird species of conservation concern which
under the Important Bird Areas (IBA’s) Criterion are important. Here we recorded (17) Biome
restricted, (1) Range-restricted, and (4) globally-threatened bird species. In fact, these numbers
shows that this forest is indeed exceptionally important since these birds depend upon it and would
qualify as an important bird area. However, these species numbers are very low when compared to
the other neighbouring important bird areas such as Tsavo East National Park , Arabuko Sokoke
forest etc. (Bennun & Njoroge 1999).
We also recorder other animals that give this forest important conservation value. We recorded
tracks and foot print of what was suspected to be an elephant shrew (fig 6). Although Burgess
(1998) had indicated that this was one of the forest areas where the Golden-rumped Elephant shrew
had been sighted, it needs to be ascertained for sure since most of the potential habitats of this
species are very few and our guide who is well conversant with this area suggested that the track
marks we saw could have been those of a four-toed elephant shrew petrodromus tetradactylus Based
on these findings, Mangea hill forest is very critical for the long term viability of naturally occurring
birds and other wildlife where some of them are only found in this region such as the Sokoke Pipit.
As effective indicators of biodiversity and an ecosystems health, they can be used to assess the wellbeing of this forest in the future.
Unless, the threats in this forest are reduced, the well-being of this forest is under serious threat. The
threats witnessed/recorded here could lead to even more deforestation that essentially leads to
habitat fragmentation. This fragmentation could lead to the emergence of small islands that could
result in the forested areas being smaller and more isolated. The burning of charcoal and clearing of
land for agriculture results in the creation and increase in patches, decrease in patch size (as this
trade continues) as well as increase in the isolation of this patches (Fahrig 2003). Similarly, with the
isolation, the small “islands” created go on to hold endemics such as the elephant shrews and other
small mammals which are then subjected to more pressure of poaching as was evidenced by the
snares . When such threats go unchecked, they could then culminate into changes in the biodiversity
in the small patches that will have emerged and further cause local extirpations of some of the
endemics that are found in this area with the worst being a total habitat loss as this forest is
converted into other land use types such as agricultural and settlements (Goodman and
Rakotondravony 2000).
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5.0. Conclusion
Mwangea hill holds a considerable population of species of conservation concern which include
those listed in the IUCN Red List, Regional threatened/range restricted, Biome-restricted species,
migrants and many ecologically important species. Its proximity to Arabuko Sokoke forest and
Dakatcha woodlands all listed as important birds area makes it important refugia for species moving
in between the areas. Similarly, its proximity to Tsavo East National Park and the farmlands makes
this area an important habitat for birds of prey. Mwangea hill forest is exceptionally important for
biodiversity conservation.
Previous works conducted in this forest indicated that it was indeed a pristine and intact forest.
Although limited, there was an indication that there was continued pressure on such coastal forests
with human influence especially increased fires and the clearing of land for farming and settlement
would also have contributed to the loss of forests in a generally drying environment. Comparing our
checklists of birds to that of neighbouring known protected areas such as Arabuko Sokoke and
Tsavo East, this is indeed a good habitat worth protecting. It could be home to many more bird
species with the correct timely conservation interventions.
With proper rehabilitation and restoration it can provide a refuge for birdlife and other wildlife.
With proper forest demarcation and clear boundaries by Kenya forest service and the County
Government of Kilifi, the biodiversity therein stands a chance of surviving. The Future of this forest
is tied to proper management and constant monitoring otherwise, the existing fragments will be
dissipated and result into a loss of this important Key biodiversity area which contributes to the
Eastern Africa coastal forests biodiversity hotspot. Special consideration should be given to this
forest for enlisting as an Important Bird area. Since this could be one of the ways, it can realize
protection and rehabilitation, which will eventually lead to the whole forest being restored.
5.1.

Recommendations


Establish a command and control center aimed at managing the forest and keep away
Loggers and collectors of firewood and medicinal plants.



Establish a rehabilitation programme for the forest as well as initiate a re-afforestation
programme for this area.



Carry out an environmental education programme using the ecosystem services approach to
create awareness of the importance of this resource sensitizing the community against
logging and hunting
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Conduct more surveys especially to the neighbouring Dzikunze Hill which could also be a
dispersal area for some of the birds that originally inhabited this forest.



There were anecdotal signs of the four-toed elephant shrew as well as the golden-rumped
elephant shrew, surveys on small mammals should be conducted to confirm the presence or
absence of these species.



With the continued logging and charcoal burning, there is need for an urgent mapping and
assessment of vegetation in this forest to avert further effects of these threats.



Detailed analysis of threats and biological importance to be undertaken to set priorities for
action. Identify key floral and landscape features that need to be protected or sustainably
utilized
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6.0. Appendices
Appendix 1.0.Checklist of all bird species seen (n=125) during the study. It shows their Biome-characteristic species, migratory status (AM
= Afrotropical migrant; PM = Palaearctic migrant) forest dependency category (as forest-specialist (FF), forest generalist (F), forest visitors (f),
or non-forest species (Non-F)), feeding guild, and their threat status (Check-list of the Birds of Kenya, 2009)
EA#

K'09
#

Common Name

Species Name

Status

IUCN status

Range- Restricted

Biome
Species

Forest
Dependency

Phasianidae: quails, francolins, spurfowl and allies

177.5

4.5

183

6

190

12

60.5

72.5

62

75

158.5

110.5

160

125

95.5

129.5

99

134

Bat Hawk

Macheiramphus alcinus

102

137

111

149

Black Kite
Black-chested Snake
Eagle

112

150

113

Coqui Francolin

Francolinus coqui

R

Crested Francolin

Francolinus sephaena

R

Non-F
Non-F

Bostrychia hagedash

R

Non-F

Falco biarmicus

R

Non-F

Threskiornithidae: ibises and spoonbills
Hadada Ibis
Falconidae: falcons
Lanner Falcon

Accipitridae: diurnal birds of prey other than falcons

F

Milvus migrans

R
am,
pm,

Circaetus pectoralis

R

Circaetus cinereus

R

151

Brown Snake Eagle
Southern Banded Snake
Eagle

Non-F
Non-F

Circaetus fasciolatus

R

125

162

African Goshawk

Accipiter tachiro

R

130

165

Little Sparrowhawk

R

137

170

Lizard Buzzard

Accipiter minullus
Kaupifalco
monogrammicus

138

172

Common Buzzard

Buteo buteo

PM,

142

175

Augur Buzzard

Buteo augur

R

147

178

Tawny Eagle

Aquila rapax

R

148

179

Steppe Eagle

Aquila nepalensis

PM

150

182

Wahlberg's Eagle

Aquila wahlbergi

am

152

183

African Hawk Eagle

Aquila spilogaster

R

Non-F

Near
Threatened

R

Endangered
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East African
Coast

F
F
f
f
Non-F
Non-F
Non-F
Non-F
Non-F
Non-F

153

184

Booted Eagle

Aquila pennata

PM

Martial Eagle

Polemaetus bellicosus

R

Vanellus lugubris

R

Pterocles decoratus

R

Non-F
Non-F

vulnerable

158

186

262.5

230.5

282

236

348.5

328.5

350

331

353.5

333.5

368

334

Feral Pigeon

Columba livia

R

373

344

Streptopelia capicola

R

359

346

Ring-necked Dove
Emerald-spotted Wood
Dove

Turtur chalcospilos

R

357

348

Tambourine Dove

Turtur tympanistria

R

361

349

Namaqua Dove

Oena capensis

R

377.5

351.5

379

359

Psittacidae: lovebirds and parrots
Poicephalus
Brown-headed Parrot
cryptoxanthus

R

403.5

371.5

410

378

Common Cuckoo

Cuculus canorus

PM

421

386

Yellowbill

Ceuthmochares aereus

am

422

390

White-browed Coucal

Centropus superciliosus

R

429.5

392.5

432

394

African Scops Owl

Otus senegalensis

R

439

401

Verreaux's Eagle Owl

Bubo lacteus

R

444

403

African Wood Owl

Strix woodfordii

R

African Barred Owlet

Glaucidium capense

R

Non-F
Non-F
Non-F
F

Caprimulgus pectoralis

R

Non-F

Charadriidae: plovers
Senegal Plover

Non-F

Pteroclidae: sandgrouse
Black-faced Sandgrouse

Somali-Masai

Non-F

Columbidae: pigeons and doves

Non-F
Non-F
f
F
Non-F
East African
Coast

F

Cuculidae: cuckoos and coucals

Non-F
F
Non-F

Strigidae: typical owls

443

406

447.5

409.5

448

414

463.5

424.5

Apodidae: swifts

469

429

African Palm Swift

Cypsiurus parvus

R

479

436

Little Swift

Apus affinis

R

Non-F
Non-F

479.5

438.5

480

439

Colius striatus

R

Non-F

Caprimulgidae: nightjars
Fiery-necked Nightjar

Coliidae: mousebirds
Speckled Mousebird

26

Urocolius macrourus

R

Non-F

Grey-headed Kingfisher

Halcyon leucocephala

am

Striped Kingfisher

Halcyon chelicuti

R

f
Non-F

468

Meropidae: bee-eaters
White-throated Beeeater

Merops albicollis

AM

502

469

Blue-cheeked Bee-eater

Merops persicus

PM

503

470

Madagascar Bee-eater

Merops superciliosus

am

501

471

Merops apiaster

PM

504

472

Eurasian Bee-eater
Northern Carmine Beeeater

f
Non-F
Non-F
f

Merops nubicus

AM

Non-F

524.5

474.5

527

477

Pheoniculus purpureus

R

Non-F

532.5

481.5

543

482

Crowned Hornbill

Tockus alboterminatus

R

545

484

Tockus nasutus

R

540

487

African Grey Hornbill
Von der Decken's
Hornbill

f
Non-F

Tockus deckeni

R

Somali-Masai

552.5

493.5

559

498

Green Tinkerbird

Pogoniulus simplex

R

East African
Coast

564

501

Red-fronted Tinkerbird

R

582

514

Red-and-yellow Barbet

Pogoniulus pusillus
Trachyphonus
erythrocephalus

583.5

515.5

585
1008.
5

522
541.5

1011

547

Forest Batis

1014

550

1020.5

554.5

1025

555

Pale Batis
Batis soror
R
Malaconotidae: helmetshrikes, bushshrikes, tchagras
and puffbacks
White-crested
Helmetshrike
Prionops plumatus
R

1027

557

Retz's Helmetshrike

482

441

485.5

448.5

486

449

491

451

500.5

460.5

505

Blue-naped Mousebird
Alcedinidae: kingfishers

Phoeniculidae: wood-hoopoes
Green Wood-hoopoe
Bucerotidae: hornbills

Non-F

Capitonidae: barbets and tinkerbirds

Indicatoridae: honeyguides
Scaly-throated
Honeyguide
Indicator variegatus

R

Somali-Masai

FF
Non-F
Non-F
f

R

Platysteiridae: batises, wattle-eyes and relatives
Batis mixta

Prionops retzii

FF

R

East African
Coast

F

Non-F
f

R

27

1029

590

Northern White-crowned
Shrike

Eurocephalus rueppelli

R

1059

559

Grey-headed Bushshrike

Malaconotus blanchoti

R

1056

563

Gorgeous Bushshrike

Chlorophoneus viridis

R

1047

569

Black-crowned Tchagra

Tchagra senegalus

R

1064

578

Tropical Boubou

Laniarius aethopicus

R

1070

575

Slate-coloured Boubou

Laniarius funebris

R

1072
1029.
5

571

Black-backed Puffback

Dryoscopus cubla

R

587.5

Laniidae: shrikes

1032

591

Red-backed Shrike

Lanius collurio

PM

1033
1084.
5

592

Isabelline Shrike

Lanius isabellinus

PM

602.5

1085

603

Eurasian Golden Oriole

Oriolus oriolus

PM

1087
1081.
5

608

Black-headed Oriole

Oriolus larvatus

R

f
f

608.5

1082

610

Dicrurus adsimilis

R

Non-F

996.5

611.5

1007

615

am

Non-F

1091.5

618.5

1093

620

House Crow

Corvus splendens

R

1095

622

Pied Crow

Corvus albus

R

Non-F
Non-F

649.5

632.5

660

640

Barn Swallow

Hirundo rustica

PM

657

643

Wire-tailed Swallow

Hirundo smithii

R

669

646

Common House Martin

Delichon urbicum

R

Lesser Striped Swallow

Cecropis abyssinica

PM

Non-F
Non-F
East African
Coast

F
Non-F
f
Non-F
F
Non-F
Non-F

Oriolidae: orioles

Dicruridae: drongos
Common Drongo

Monarchidae: monarch flycatchers
African Paradise
Flycatcher
Terpsiphone viridis
Corvidae: crows and allies

Hirundinidae: saw-wings, swallows and martins

Non-F
Non-F
Non-F
Non-F

667

647

892.5

672.5

924

702

Tawny-flanked Prinia

Prinia subflava

R

947

714

Apalis melanocephala

R

933

722

Black-headed Apalis
Grey-backed
Camaroptera

f
FF

Camaroptera brachyura

R

f

Cisticolidae: cisticolas and allies

28

Pycnonotidae: bulbuls

697.5

725.5

729

726

Common Bulbul

708

736

Zanzibar Greenbul

726

739

Yellow-bellied Greenbul

714

742

735

750

736.5

801.5

746

809

Rufous Chatterer

Turdoides rubiginosa

R

741
1098.
5

813

Scaly Babbler

Turdoides squamulata

R

819.5

1111

822

775.5

846.5

820

853

755.5

856.5

788

872

786

874

Turdidae: thrushes
African Bare-eyed
Thrush
Turdus tephronotus
R
Muscicapidae: chats, wheatears and Old World
flycatchers
Cercotrichas
Bearded Scrub Robin
quadrivirgata
R
White-browed Scrub
Cercotrichas
Robin
leucophrys
R

813

893

Common Rock Thrush

Monticola saxatilis

PM

845

898

Pale Flycatcher

Bradornis pallidus

R
R

Pycnonotus barbatus
Andropadus
importunus

R

f

R
R

Northern Brownbul

Chlorocichla flaviventris
Phyllastrephus
strepitans

Non-F
F

Eastern Nicator

Nicator gularis

R

East African
Coast

R

f
F

Timaliidae: illadopses, babblers and chatterers

Sturnidae: starlings and oxpeckers
Greater Blue-eared
Lamprotornis
Starling
chalybaeus

Non-F
East African
Coast

Non-F

R

844

899

African Grey Flycatcher

Bradornis
microrhynchus

829

901

Spotted Flycatcher

Muscicapa striata

PM

836
1130.
5

903

Ashy Flycatcher

Muscicapa caerulescens

R

910.5

1140

916

Collared Sunbird

Hedydipna collaris

R

1143

920

Olive Sunbird

Cyanomitra olivacea

R

1144

921

Mouse-coloured Sunbird

R

1149

923

Amethyst Sunbird

Cyanomitra veroxii
Chalcomitra
amethystina

1150

924

Scarlet-chested Sunbird

Chalcomitra

R

Non-F

Somali-Masai

Non-F

f
Non-F
Non-F
Non-F
SomaliMasai

Non-F
Non-F
F

Nectariniidae: sunbirds

F
F
East African
Coast

f
f
Non-F

R

29

senegalensis
1152

944

Variable Sunbird

Cinnyris venustus

1166

939

1183.
5

946.5

Purple-banded Sunbird
Cinnyris bifasciatus
R
Passeridae: sparrow weavers, Old World sparrows and
petronias

f
Non-F

R

R

Non-F

Amblyospiza albifrons

R

Black-necked Weaver

Ploceus nigricollis

R

970

Eastern Golden Weaver

Ploceus subaureus

R

1216

974

Golden Palm Weaver

Ploceus bojeri

R

1232

981

Village Weaver

Ploceus cucullatus

R

1248
1267.
5

996
1011.
5

Red-billed Quelea

Quelea quelea

am

Non-F
f
Non-F
Non-F
Non-F
Non-F

1303

1020

Estrilda astrild

R

Non-F

1309

1027

Common Waxbill
Red-cheeked Cordonbleu

Uraeginthus bengalus

R

1293

1036

Red-billed Firefinch

Lagonosticta senegala

R

1322

1039

Cut-throat Finch

Amadina fasciata

R

1318

1044

Spermestes cucculatus

R

1319
1322.
5

1045
1047.
5

Bronze Mannikin
Black-and-white
Mannikin

Non-F
Non-F
Non-F
Non-F

Spermestes bicolor

R

f

1330

1051

1328
672.5

1049
1056.
5

673

1062

African Pied Wagtail

Motacilla aguimp

R

679

1063

Golden Pipit

Tmetothylacus tenellus

AM

Somali-Masai

696

1066

Pangani Longclaw

Macronyx aurantiigula

R

Somali-Masai

689

1073

Tree Pipit

Anthus trivialis

PM

692
1331.
5

1077
1078.
5

Sokoke Pipit

Anthus sokokensis

R

956

Grey-headed Sparrow

1187
1192.
5

958.5

1203

963

Grosbeak Weaver

1209

968

1213

Passer griseus

Ploceidae: weavers, bishops and widowbirds

Somali-Masai

Estrildidae: waxbills

Viduidae: Parasitic Weaver, indigobirds and whydahs
Eastern Paradise
Whydah
Vidua paradisaea
R
Pin-tailed Whydah

Vidua macroura

Non-F
Non-F

R

Motacillidae: wagtails, longclaws and pipits

Endangered

Fringillidae: canaries, citrils, seedeaters and relatives

30

East African Coastal
forests EBA

East African
Coast

Non-F
Non-F
Non-F
f
FF

1335

1085

Yellow-fronted Canary

Crithagra mozambica

Non-F

R

31

