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SUMMARY

We report the results of the first rapid amphibian survey in the Atewa Range Forest Reserve. 

We recorded a total of 32 species, but predict that overall species richness of the area can 

be expected to reach 40-50 species. The amphibian community of the Atewa Range is ex-

ceptional in that it comprises a) almost exclusively forest species and hence indicates a very 

intact forest ecosystem, b) a species mixture including species that, prior to our survey, were 

known only from either east or west of this site, c) a very high percentage of species that are 

endemic to the Upper Guinea forests or even much smaller parts of these forests, and d) an 

extremely high proportion of threatened species (almost one-third are ranked as threatened 

on the IUCN Red List). For one Critically Endangered species (Conraua derooi) the Atewa 

Range is likely to harbor the largest remaining populations. In summary, the Atewa Range 

clearly represents an exceptional site for the maintenance of West African amphibian diversity 

in particular and outstanding biodiversity in general. We urgently recommend an upgrading 

of its protection status to a national park and conclude that any exploitative activity in this 

area would have devastating effects to this irreplaceable ecosystem of national and regional 

importance.

INTRODUCTION

The Guinean Forests of West Africa rank as one of 34 global biodiversity hotspots (Bakarr et 

al. 2004). Within the western part of this region, mountainous forests are under particular 

pressure as montane habitats are a) extremely restricted in extent and b) almost all the focus 

of actual or planned mining activities. Within the Upper Guinea Highlands, larger areas of 

mountain forest are limited to eastern Sierra Leone, northern Liberia, south-eastern Guinea 

and western Côte d’Ivoire. These montane forest areas are unique ecosystems with exception-

al species richness and high levels of endemism in general (Bakarr et al. 2004), and for am-

phibians in particular (Guibé and Lamotte 1958, 1963; Laurent 1958; Lamotte 1971, Rödel 

et al. 2004). In-between the Upper Guinea Highlands and the Cameroon Highlands, an-

other hotspot of amphibian diversity (Gartshore 1986), only the Atewa Range in Ghana, the 

Volta Highlands in the Ghanaian/Togolese border region, and the Jos Plateau in Nigeria har-

bor significant upland forest patches. However, of these three areas, moist evergreen forest is 

found only in the Atewa Range (Swaine and Hall 1977). This area was designated a national 

forest reserve in 1925 and has recently been designated as a Globally Significant Biodiversity 

Area (GSBA), as well as an Important Bird Area (IBA) (Abu-Juam et al. 2003). The Priority-

Setting Workshop for Upper Guinea ranked the Atewa Range Forest Reserve (Atewa) to be 

of “Very High” priority for overall biodiversity conservation. The participants recommended 

updating the scientific information of this area through surveys. An improved protection of 

the area seemed to be desirable (Bakarr et al. 2001). Although the scientific knowledge of the 

Atewa Range is still fragmentary, it has recently been the focus of mineral exploration, mak-

ing a comprehensive survey of the biological richness more pressing than ever.

 Atewa (23,665 ha) is located in the Eastern Region of Ghana and comprises a third of 
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the remaining closed forest there (Mayaux et al. 2004). The 

mountain range (highest peak 842 m a.s.l.) runs roughly 

from north to south with numerous plateaux separated by 

steep gorges. The misty conditions on the plateaux are the 

basis for a unique floristic composition here known as Up-

land Evergreen Forest (Swaine and Hall 1977). Hence, many 

plant species have their only Ghanaian record from Atewa 

and several butterfly species are endemic to the range (Larsen 

2006). The northern part of the reserve is situated in the wet 

semi-equatorial climatic zone, with two wet seasons from 

May to July and from September to October/November 

with an annual precipitation of about 1650 mm. In addition 

to the upland forest, seasonal marshy grasslands, swamps 

and thickets are also thought to be nationally unique (Hall 

and Swaine 1981). Although most parts of the forest reserve 

are still in good condition, disturbance-indicating invasive 

species like Chromolaena odorata can be found along roads 

or other artificial openings of the forest.

 This survey focused on the amphibians of Atewa, as 

this group generally seems to allow for a reliable judgment 

of the status of West African forests (Rödel and Branch 

2002, Ernst and Rödel 2005, Ernst et al. 2006). Because 

standardized methods exist for estimating amphibian species 

richness, they are accurately assessable in a short time and 

with comparatively less effort (Heyer et al. 1994, Rödel and 

Ernst 2004). Furthermore, in tropical forests throughout 

the world, amphibians (i.e. anurans) comprise a significant 

portion of the vertebrates, and in these ecosystems they are 

important, both as predators and as prey (Inger 1980a, b; 

Duellman 1990). The whole taxonomic group is especially 

threatened by habitat degradation and conversion (Stuart 

et al. 2004). Recent amphibian surveys in Ghana revealed 

much higher species diversity than expected, including vari-

ous recently or still undescribed taxa (Rödel and Agyei 2003, 

Rödel et al. 2005a, Leaché et al. 2006). Prior to our survey, 

the Atewa Range had not previously been sampled for am-

phibians.

METHODS

Our survey was undertaken from 6-22 June 2006 and 

covered three different areas within the Atewa range: Ati-

wiredu (06º12’22.7” N, 0º34’39.2” W, 817 m a.s.l.) was 

visited from 7-10 June, Asiakwa South (06º15’44.3” N, 

0º33’18.8” W, 783 m a.s.l.) from 11-16 June, and Asiakwa 

North (06º16’16.1” N, 0º33’52.7” W, 814 m a.s.l.) from 

17-22 June. Amphibians were mainly located opportunisti-

cally during day and night by visual and acoustic encounter 

surveys (Heyer et al. 1994, Rödel and Ernst 2004) of all 

habitats by two people (NGK, COB). Additional search 

techniques included refuge examination and dip-netting in 

all types of waters. As our sampling design provides only 

qualitative and semi-quantitative data we calculated the es-

timated species richness (and hence our sampling efficiency) 

with the Chao2 and Jack-knife 1 estimators (software: Esti-

mateS, Colwell 2005). These estimators are incidence based, 

with calculations made using the presence/absence data of 

the daily species lists (13 days) for 32 species. To avoid order 

effects we performed 500 random runs of the daily species 

lists. Some voucher specimens were collected and killed us-

ing 1,1,1-Trichloro-2-methyl-2-propanol hemihydrate and 

preserved in 70 % ethanol. Vouchers and tissue samples 

are currently deposited in the research collection of M.-O. 

Rödel at Würzburg University, Germany and will be inven-

toried in the collection of the Natural History Museum Ber-

lin later on (Table 9.1). Specimens not retained as vouchers 

were released at their original sites. The taxonomy is accord-

ing to Frost et al. (2006).

RESULTS

Species richness

We recorded a total of 32 amphibian species, comprising 

one caecilian, Geotrypetes seraphini, and 31 anurans (Table 

9.1). Richness of recorded species was highest in Atiwiredu 

(26 spp.), followed by Asiakwa South (23 spp.). Species rich-

ness was lowest in Asiakwa North (6 spp.). The overall spe-

cies richness of Atewa hence was higher than that of known 

sites in the Volta-Togo region (Rödel and Agyei 2003, 

Leaché et al. 2006), but lower than in the Ankasa Con-

servation Area in western Ghana (Rödel et al. 2005a) and 

various other sites in Côte d’Ivoire and Guinea (Rödel and 

Branch 2002, Rödel et al. 2004). Although there seems to 

be a real gradient in amphibian species richness, with species 

numbers rising from the eastern to the western part of the 

Upper Guinean forests (Rödel and Agyei 2003; Rödel et al. 

2004, 2005a), it can be taken as certain that we have not yet 

comprehensively assessed the Atewa amphibians. More in-

tensive surveys, especially in areas and microhabitats not yet 

investigated, will result in an increasing number of species. 

Further species likely to be recorded in Atewa are Leptopelis 
occidentalis, Amietophrynus superciliaris, Hydrophylax albola-
bris, Afrixalus dorsalis, Hyperolius concolor and H. laurenti. 
The occurrence of Astylosternus sp., Cardioglossa leucomystax, 
Leptopelis macrotis, Hyperolius viridigulosus, H. torrentis, 
Phlyctimantis boulengeri, Hydrophylax occidentalis, Phryno-
batrachus annulatus, P. liberiensis and P. villiersi also seems 

possible. We therefore estimate that the real number of am-

phibian species living in Atewa will probably be 40-50. This 

is also supported by our two species richness calculations 

(Figure 9.1). According to the Jack-knife 1 estimator 44.0 ± 

4.7 species should occur in the area. The Chao2 estimator 

calculated 43.3 ± 8.8 species for Atewa. We hence recorded 

about 72.7% or 73.9% of the local species pool, respectively.

 The huge differences in species richness between the 

three RAP sites are most likely due to differences in habitat 

variability. Whereas we searched many different microhabi-

tats suitable for amphibians in Atiwiredu and Asiakwa South 

(small puddles, larger ponds, rivers, waterfalls and dense 

vegetation as well as partly broken canopy), the sites inves-

tigated in Asiakwa North were generally more uniform and 

relatively dry (i.e. no rivers, ponds or puddles present and 

almost exclusively inhabited by the direct-developing Arthro-
leptis sp. A and Phrynobatrachus tokba). In only a few valleys 
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Taxa Voucher / photo / calls Atiwiredu Asiakwa South Asiakwa North

Gymnophiona
Caecilidae

Geotrypetes seraphini JP 0028 x

Anura
Arthroleptidae

Arthroleptis sp. A JP 0012 x x x

Arthroleptis sp. B JP 0019, JP 0027 x x

Leptopelis spiritusnoctis JP 0004 x x

Bufonidae

Amietophrynus maculatus acoustic x

Amietophrynus togoensis JP 0026 x

Dicroglossidae

Hoplobatrachus occipitalis visual x

Hemisotidae

Hemisus sp. JP 0030 x

Hyperoliidae

Acanthixalus sonjae JP 0017 x

Afrixalus nigeriensis JP 0021, JP 0042 x x

Afrixalus vibekensis JP 0048 x

Hyperolius baumanni
JP 0008, JP 0018, JP 0020, JP 0043, 

JP 0044
x x

Hyperolius bobirensis JP 0005, JP 0007, JP 0047, JP 0050 x x

Hyperolius fusciventris JP 0009 x x

Hyperolius guttulatus JP 0045 x

Hyperolius picturatus JP 0010, JP 0011 x x

Hyperolius sylvaticus JP 0006 x x

Kassina arboricola JP 0049 x x

Petropetedidae

Conraua derooi JP 0041.1-3 x x

Phrynobatrachidae

Phrynobatrachus accraensis JP 0023 x

Phrynobatrachus alleni JP 0013 x

Phrynobatrachus calcaratus JP 0024 x x x

Phrynobatrachus ghanensis JP 0015 x

Phrynobatrachus gutturosus JP 0014 x x

Phrynobatrachus plicatus JP 0016 x x

Phrynobatrachus tokba JP 0022 x x x

Pipidae

Silurana tropicalis JP 0025 x x

Ptychadenidae

Ptychadena aequiplicata JP 0002, JP 0004 x x x

Ptychadena bibroni JP 0001 x

Ptychadena longirostris JP 0003 x x

Ranidae

Aubria subsigillata JP 0051 x

Rhacophoridae

Chiromantis rufescens photos x x

Total species (32) 26 23 6

Table 9.1. List of all amphibian species recorded during the Atewa RAP survey. For every species we indicate whether records are supported by a voucher 
(JP number), photos, or only call records, and at which sites the respective species was recorded. Amietophrynus is a new name for some African Bufo, 
this name and family assignation is according to Frost et al. (2006).
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here, shallow rills flowed over a number of very large granite 

rocks. After rainfall the water level here increased consider-

ably to fast flowing creeks. Then Conraua derooi could be 

captured near or under the rocks.

Habitat requirements

The vast majority of the recorded species were forest special-

ists or at least species that require forest conditions (Table 

9.2), hence representing a typical and intact forest fauna 

(compare e.g. Rödel and Branch 2002, Ernst and Rödel 

2005, Ernst et al. 2006). All four species that never occur in 

closed forest conditions, Amietophrynus maculatus, Hoploba-
trachus occipitalis, Phrynobatrachus accraensis and Ptychadena 
bibroni, were only recorded in Atiwiredu, hence showing 

that this area has already partially suffered from habitat deg-

radation. On the other hand Atiwiredu showed high poten-

tial for amphibian diversity by harboring the only records for 

such forest specialists as Amietophrynus togoensis, Acanthixa-
lus sonjae, Phrynobatrachus alleni and P. ghanensis. The oc-

currence of species that are dependant on fast-flowing waters 

in intact forest (Amietophrynus togoensis, Conraua derooi) is 
encouraging, as similar habitats seem to be decreasing in the 

Volta-Togo region, and recently the respective species could 

not be recorded (Rödel and Agyei 2003, Leaché et al. 2006) 

or were only found to be present in isolated sites that are 

threatened by human activities (Conraua derooi: A. Hillers et 

al. unpubl data).

DISCUSSION

Most recorded species (75%) do not occur outside West Af-

rica (defined as the area West of the Cross River in Nigeria, 

Table 9.2), and are often restricted to smaller parts of West 

Africa. Half of all recorded species are endemic to the Guin-

ean Forest zone. This percentage of endemicity is well within 

the upper range of other West African sites of outstanding 

importance to amphibian diversity (Rödel and Branch 2002, 

Rödel et al. 2004), higher than in other Ghanaian sites 

(Rödel and Agyei 2003, Rödel et al. 2005a), and may even 

increase with an increasing completeness of the recorded 

fauna (compare above). Two taxa were previously known 

only from eastern Ghana and western Togo (Hyperolius bau-
manni, Conraua derooi), one was known only from Ghana 

and eastern Côte d’Ivoire (Phrynobatrachus ghanensis), and 

two others are endemic to Ghana (Hyperolius bobirensis, H. 
sylvaticus sylvaticus; Schiøtz 1964, 1967, 1999, Hulselmans 

1971, Hughes 1988, Rödel and Agyei 2003, Rödel et al. 

2005a, Assemian et al. 2006, Leaché et al. 2006).

 Several species have their easternmost record in Atewa: 

Acanthixalus sonjae, Afrixalus vibekensis, Hyperolius bobirensis, 
H. picturatus, Kassina arboricola, Phrynobatrachus ghanensis 
and P. tokba (compare Perret 1985, 1988; Rödel et al. 2002, 

2003, 2005b). This is the third record of H. bobirensis (see 

Photos), and the fifth record of Afrixalus vibekensis (Schiøtz 

1967, Rödel and Branch 2002, Rödel et al. 2005a). For Hy-
perolius baumanni and Conraua derooi, Atewa represents the 

westernmost locality of their known range. For Amietophry-
nus togoensis the Atewa reserve is the closest known locality 

to the type locality in Togo and therefore the record likely 

will contribute to resolve the taxonomic situation of these 

forest toads (Rödel and Bangoura 2004). The Arthroleptis 
spp. might represent taxa endemic to the Atewa area but this 

needs further investigation (compare general comments on 

West African Arthroleptis in Rödel and Bangoura 2004). This 

also applies to the Hemisus sp. (compare Rödel and Agyei 

2003). Atewa is the only known site were H. baumanni and 

H. picturatus live in syntopy, thereby confirming Rödel and 

Agyei (2003) that the first is not only a subspecies of the sec-

ond (compare Schiøtz 1967, 1999).

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12 13
days

# 
of

 s
pe

ci
es

accumulation
Chao2
Jack1

Figure 9.1. Species accumulation curve and estimated amphibian species richness of the Atewa Range 
Forest Reserve, Ghana. We recorded 32 different species in the course of 13 survey days and calculated that 
about 44 species can be expected for this forest reserve.
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 The amphibian species composition of the Atewa 

Range, comprising both species usually restricted to western 

or eastern parts of the Guinean Forest zone, is unique.

THREATENED SPECIES

Almost one-third of the recorded species (28%) fall into one 

of four IUCN Red List categories (Table 9.2). Five species 

are Near Threatened, one is Vulnerable, two are Endangered 

and one is Critically Endangered (Conraua derooi). Such a 

high percentage of threatened amphibian species is outstand-

ing for West Africa. As the fauna can be assumed to be in-

completely known and unrecorded species (see above) most 

likely comprise rarer species, the real percentage of threat-

ened species may be even higher. For at least one species 

(Conraua derooi, see Photos), Atewa might harbor the most 

important remaining populations. This may also apply for 

Hyperolius bobirensis. Conraua derooi was originally described 

Taxa Distribution
Habitat

Red List

F FS S

Geotrypetes seraphini occidentalis UG x x

Arthroleptis sp. A UG? x? x?

Arthroleptis sp. B UG? x? x?

Leptopelis spiritusnoctis WA x x

Amietophrynus maculatus A x x

Amietophrynus togoensis UG x NT

Hoplobatrachus occipitalis A x x

Hemisus sp. UG? x?

Acanthixalus sonjae UG x x NT

Afrixalus nigeriensis WA x NT

Afrixalus vibekensis UG x NT

Hyperolius baumanni EGT x

Hyperolius bobirensis EG x EN

Hyperolius fusciventris burtoni WA x x

Hyperolius guttulatus A x

Hyperolius picturatus UG x x

Hyperolius sylvaticus sylvaticus EG x

Kassina arboricola UG x x VU

Conraua derooi EGT x (x) CR

Phrynobatrachus accraensis WA x x

Phrynobatrachus alleni UG x NT

Phrynobatrachus calcaratus A x

Phrynobatrachus ghanensis UG x EN

Phrynobatrachus gutturosus WA x x x

Phrynobatrachus plicatus WA x x

Phrynobatrachus tokba UG x x

Silurana tropicalis WA x x

Ptychadena aequiplicata A x

Ptychadena bibroni A x x

Ptychadena longirostris WA x x

Aubria subsigillata A x

Chiromantis rufescens A x x

Total (32 species) A = 8; WA = 8; UG = 12; EGT = 2; EG = 2 22 (25) 19 (22) 5 9

Table 9.2. Distribution, habitat association and IUCN Red list categories (according to the Global Amphibian Assessment; 28 October 2006) of the Atewa 
amphibian species. Distribution: A = distributed also outside West Africa; WA = only in West Africa West of the Cross River; UG = endemic to the Upper Guinea 
forest zone (rainforest West of the Dahomey Gap); EGT = endemic to eastern Ghana and western Togo; EG = endemic to Ghana; Habitat: F = forest; FS = forest 
and secondary growth; S = savanna; Red list: CR = Critically Endangered; EN = Endangered; VU = Vulnerable; NT = Near Threatened; ? = taxonomy not clari-
fied and respective placement hence not certain, but likely.
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from western Togo (Hulselmans 1971) and apart from there 

is only known from a few Ghanaian sites, close to the Togo-

lese border (Schiøtz 1964 as C. alleni). Until very recently 

it had never been found again, although numerous suitable 

habitats were searched (Rödel and Agyei 2003, Leaché et 

al. 2006). Sites at which this species has previously been re-

corded are all close to human settlements and hence the per-

sistence of the species in these areas is uncertain (A. Hillers 

et al. unpubl. data). Atewa seems to still hold large and vi-

able populations of this Critically Endangered species in the 

fast flowing forest streams. Preliminary analyses showed that 

these are genetically distinct from those in the Volta region, 

again underlining the uniqueness of the Atewa range.

CONSERVATION RECOMMENDATIONS

Atewa is one of Ghana’s few remaining intact forests which 

has survived the recent onslaught of forest destruction and 

degradation throughout the country as a whole (FAO 2006). 

It is recognized to hold one of the highest levels of biodiver-

sity in Ghana, for some taxa even the highest (Larsen 2006). 

Similar results were obtained for amphibians throughout this 

survey. The overall composition of amphibians in Atewa is 

exceptional, because of a) the presence of species that have 

their center of distribution in eastern or western Ghana, 

b) the very high percentage of species that are restricted to 

forest environments and c) the outstanding percentage of 

threatened species, including some that most likely have 

their highest population numbers within Atewa.

 It has been shown that amphibians are very sensitive 

to comparatively minor forest degradation, such as selec-

tive logging, with reactions including altered species com-

position, changes to community structure and the loss of 

particular functional groups (Ernst and Rödel 2005, Ernst 

et al. 2006). Ghanaian studies revealed dramatic negative 

effects of forest fragmentation on bird species composition 

(Beier et al. 2002) and local climatic conditions (Hill and 

Curran 2003). We observed similar effects on amphibian 

communities in forest fragments in western Côte d’Ivoire (A. 

Hillers et al. unpubl. data). All these studies underline the 

importance of maintaining larger intact forest blocks. Losses 

of particular species, and more importantly losses of particu-

lar functional groups, most likely also result in a decrease 

of resistance of a given ecosystem to disturbances, such as 

invasive species (Symstad 2000, Xu et al. 2004, Ernst et al. 

2006). 

 In addition, mountain ranges are known to have played 

a significant role in maintaining biodiversity throughout 

times of higher temperature and drought (Amiet 1987, 

Moritz et al. 2000, Plana et al. 2004, Wieringa and Poorter 

2004). They could also most likely play this role as refugias 

in the future. The Atewa Range holds the only larger Upland 

Evergreen Forest between the Upper Guinea Highlands and 

the Cameroon Mountains. The forests of Atewa hold large 

numbers of endemic and threatened species (e.g. the data 

presented herein, Swaine and Hall 1977, Larsen 2006, We-

ber and Fahr 2007 – see Chapter 11 of this report). If the 

Atewa Range were to be subject to development activities 

involving the wholesale removal of vegetation or riparian 

habitat, it is certain that the majority of specialized forest 

amphibians would be lost. We therefore recommend the 

following for long-term protection of Atewa’s exceptional 

biodiversity:

• Undertake further surveys of Atewa to complete the 

amphibian inventory;

• Conduct in-depth studies focusing on threatened, rare 

and endemic species, i.e. Conraua derooi and Hyperolius 
bobirensis; 

• Involve local communities in the management and 

conservation of the Atewa Range, including intensive 

capacity building in the knowledge of local biodiversity 

and sustainable use of forest resources;

• Prevent further illegal logging through involvement 

with local authorities;

• Strictly protect the watersheds of Atewa in order to 

secure water quality for the local biodiversity and water 

supply for surrounding communities as well as for 

Accra;

• Upgrade the protection status of Atewa, preferably to a 

national park, in recognition of Atewa's global signifi-

cance for biodiversity conservation, as shown by its 

status as both a Globally Significant Biodiversity Area 

and as a result of the findings of the RAP survey;

• Decline all plans for the future development of Atewa 

in recognition of the outstanding nature of Atewa’s bio-

diversity as, in the case of Atewa, impacts from develop-

ment cannot be adequately mitigated (Phillips 2001, 

Dudley and Stolton 2002, Abu-Juam et al. 2003).
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