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ABSTRACT 

For four centuries now, southern Ghana has been known to be seismically active, and there is no clear geological ex- 
planation for the cause of the seismicity. By evaluating new field data and information with re-interpreted historical 
earthquake data of southern Ghana, the nature of the seismicity of southern Ghana has been elucidated. The mutual 
connection between the earthquake epicentres and the remote causes by Mid-Atlantic transform faults and fracture 
zones has been established. The seismic regions of southern Ghana have been linked separately to tectonic faults and 
activities of the St. Paul’s and Romanche transform-fracture zone systems offshore in the Gulf of Guinea to onshore. It 
is concluded that the seismicity of southern Ghana is due to tectonic activities of the St. Paul’s and Romanche trans- 
form-fracture systems. The Accra region earthquakes originate from reactivation of faults in the Romanche trans- 
form-fracture zone, and propagate onshore through Accra and environs. The Axim region earthquakes come from re- 
activated faults linked to the St Paul’s fracture zone, which go through southern Cote D’Ivoire to Ghana. Seismotec- 
tonic movements along the St Paul’s transform and fracture zones have quieted since 1879. But movement along the 
Romanche Transform fault and Fracture zone is active, causing ongoing seismicity of southern Ghana. 
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1. Introduction 

Earthquakes are natural crustal stabilization phenomena 
caused by lithospheric faulting and adjustments that help 
maintain the crustal stability and spheroidal structure of 
the Earth. Southern Ghana in West Africa is far away 
from any major present-day tectonic inter-plate bounda- 
ries, active tectonoseismic or volcanogenic regions of the 
world, yet for centuries the region is seismically active. 
A number of significant earthquakes have struck south- 
ern Ghana and West Africa in the past, some with de- 
structive effects [1-7]. Seismic activities, including major 
and minor ones, have been going on quite regularly over 
the centuries to the present [7]. Previous recorded dam- 
aging and destructive earthquakes had been reported in 
places wide apart in southern Ghana, notably from the 
southwest in the districts of Axim and Elmina to the  

southeast in the Accra through to the Ho districts [4,6,7]. 
Recent seismicity in southern Ghana has heightened 

the need to find explanation for the causes of the earth- 
quake activities in Ghana. Until now, there is no clear 
geological explanation for the previous and current on- 
going seismicity of the Accra region and southern Ghana. 
Most of the discussions in the literature of the seismicity 
of Ghana have focused predominantly on earthquakes of 
the Accra-Ho seismic region at southeastern Ghana, and 
seem to generalize that for the whole country [e.g. 6-8], 
inherently suggesting a common cause for the seismicity 
of the entire southern Ghana. This generalization over- 
simplifies the nature and understanding of the phenome- 
non in Ghana. 

The objectives of this paper are to establish and ex- 
plain the nature and causes of the earthquake phenome- 
non and seismicity of southern Ghana, and then differen- 
tiate and correlate seismic activities in southern Ghana to  *This paper is dedicated to Norman Ross Junner. 
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causative tectonic fault systems. 

2. Methods 

The study gathered and evaluated new tectonic and geo- 
logical information from the field, and reassessed his- 
torical record of seismic activities and data in southern 
Ghana. Re-interpretation based on new tectonic and struc- 
tural data and information on the local and regional ge- 
ology of the region was done, using also the re-inter- 
preted data of the well documented 1939 Accra Earth- 
quake. Field work results on the geology and tectonics 
were used with existing 1939 Earthquake parameters in 
constraining baseline characteristics and causes of the 
seismicity of the region. My hypothesis is that the epi- 
centres of earthquakes in Ghana are located both onshore 
along the coastal regions of Ghana and her neighbouring 
countries and offshore in the Gulf of Guinea, hence, the 
causative forces and faults must be acting from that whole 
region. Major faults in southern Ghana were traced off- 
shore and vice versa onshore. Historical earthquake events 
were correlated with the transform and fracture zones to 
deduce the zones of seismic activity and the tectonic re- 
lations. 

3. Geological Setting 

Figure 1 shows the study area of southern Ghana as part 
of continental West Africa in the equatorial Atlantic set- 
ting of Mid-Atlantic ridge and transform-fracture sys- 
tems. Geologically, Ghana consists of the Proterozoic 
Birimian province of the West African Craton, at its west 
part, and the Dahomeyide Orogen at the southeast of 
mainland Ghana, both partially covered by the Neopro- 
terozoic Voltaian cover sequence [1,9-12]. These two 
terranes are separated by a major NE-SW tectonic bound- 
ary, along which the Dahomeyide Orogen with its meta- 
sedimentary Akwapimian cover sequence is thrust west- 
ward onto the eastern margin of the West African Craton. 
The boundary zone is characterized by three boundary- 
parallel tectonic units, namely, the eastern margin of the 
crystalline Birimian crust as the western block, the nar- 
row middle meta-sedimentary Akwapimian block, and 
the external crystalline granulite Dahomeyide terrane block 
to the east, all separated by clear lithotectonic boundaries 
[1,9,10,13,14]. 

Offshore in the Atlantic Gulf of Guinea, three main 
WSW-ENE trending structures are recognized, namely, 
St. Paul’s, Romanche and Chain transform faults and 
fracture zones (Figure 1; [15]), which are stable tectonic 
flow lines [16]. 

A transform fault is an active tectonic intra-plate bound- 
ary where a fault or set of parallel strike-slip faults has 
cut across a mid-ocean ridge and offset the ridge during 
seafloor spreading, in which tectonic plate fault-bounda-  

 

Figure 1. Showing Google Earth satellite image of the Study 
Area in southern Ghana (West Africa), the mid-Atlantic 
Ridge and its transform faults and fracture systems, including 
St. Paul’s (P), Romanche (R) and Chain (C) transform 
faults and fracture zones (Modified after Source: [15]). 

 
ries slide past each other in opposite direction and uniquely 
define the direction and sense of motion between offset 
ridges of two bounding plates [17]. According to Condie 
(1997) [17], there are three types of transform faults: the 
ridge-ridge, ridge-trench, and trench-trench types. The 
ridge-ridge type is most common globally, and such 
types tend to maintain their length constant over time. 
The other two types decrease or increase their length as 
they evolve. The St. Paul’s, Romanche and Chain trans- 
form faults are the ridge-ridge type. Transform faults 
may evolve and develop extensions beyond the zone of 
the offset ridges, where they produce large structural dis- 
continuities in the seafloor crust and topographic breaks 
and highs known as “fracture zones” [17]. The fracture 
zones mark locations of progressed extensions of trans- 
form faults, where plate boundaries move in the same 
direction. Fracture zones occur across and often extend 
away from transform faults or mid-ocean ridges usually 
towards continents (Figure 1) or tectonic trenches. A 
fracture zone, therefore, is an elongate zone of prominent 
irregular topographic faults, breaks or mountain range 
that cuts across the ocean floor and major features there- 
on, and separates regions of different crustal depths de- 
veloped during the construction and migration of the 
crust in seafloor spreading. A typical fracture zone is 
about 60 kilometres wide and several hundred kilometres 
long, and is characterized by high-angle strike-slip faults 
[18]. Series of such ridge-ridge type transform faults and 
fracture zones characterize the Atlantic seafloor of West 
Africa and Ghana, where they form straight to arcuate  
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lineaments from the Mid-Atlantic Ridge to the African 
continent (Figure 1). The Ghana part of this region is 
influenced in its evolution by the St. Paul’s, Romanche 
and Chain transforms and fracture zones (Figure 1). The 
Romanche Transform and Fracture Zone and two bound- 
ary fault-splays are known to reach onshore Ghana [11, 
19]. The question is: “What is the cause and nature of the 
seismicity of southern Ghana?” 

4. Results 

The results of the study, presented in Tables 1 and 2 and 
Figures 2-6, show that the ridge-ridge type transform 
faults and fracture zones of the Atlantic seafloor of West 
Africa reach Ghana and play a major role in earthquake 
activity in Ghana and West Africa. Table 1 outlines the 
major earthquakes so far experienced in Ghana, their 
locations, maximum intensities and magnitudes. In 1636 
a strong magnitude 5.7 earthquake hit Axim. But before 
then in 1615, Elmina had experienced the first docu- 
mented earthquake in Ghana [4]. In 1862 and1872 major 
earthquakes hit the same Accra region. In 1906 a magni- 
tude 6.2 earthquake struck Ho and Accra. Another major 
earthquake struck Accra on 22nd June 1939, some 74 
years ago, and became known as the 1939 Accra Earth- 
quake [1]. The Accra events of 1862 and 1939 were the 
severest reported, and had been assigned maximum seis- 
mic intensity IX and magnitude 6.5 [1,3,6]. Table 2 
shows key historical earthquake data for only western 
Ghana and Cote D’Ivoire separately, as basis for com- 
parison with the greater majority at southeastern Ghana. 

Over these last 400 years of seismicity, the greater 
majority of epicentral earthquakes have occurred in south- 
eastern Ghana, none in central mid-belt and northern 
Ghana, and only a few earthquakes have struck the south- 
western part of Ghana and southern Cote D’Ivoire (Ta- 
bles 1 and 2). And for almost two and half centuries now, 
since the last major event in Cote D’Ivoire in 1879, the 
southwestern part of Ghana has been seismically quiet, 
while the southeast region is active to the present day. 

The results in Figure 2, reconstructed from Figure 1, 
show the present tectonic and structural configuration of 
the Atlantic crust, Mid-Atlantic Ridge, and the equatorial 
transform and fractures zones, obtained from tracing of 
southern Ghana faults into offshore fracture zones and 
vice versa. 

The Romanche transform fault and its zone constitute 
the most prominent of these tectonic features. It is a typi- 
cal long ridge-ridge transform offset with a longer frac- 
ture zone. The present-day transform offset is roughly 
888 kilometres long and the adjoining fracture zone is 
1890 kilometres (Figure 2). The main eastern end of the 
Romanche fracture zone fault reaches onshore near Goi- 
Sege some 100 km east of Accra. Adjacent to the Ro- 
manche system is the St. Paul’s system to the north, and 
to the south is the Chain system (Figure 2; [21]). Figure 
3 shows the map of the trends and patterns of the St. 
Paul’s and Romanche faults systems, their splays, and 
cross-cutting relations in southern Ghana. Figure 4 shows 
field evidence of faults traced from sea into the Accra 
Boundary fault on land, while Figure 5 presents ground 
evidence of the cross-fault at Kokrobite (Accra Coastal 
Boundary Fault-ACBF and Akwapimian Fault-AKF), lo- 
cated west of Accra. Two generations of faults, charac- 
terized by isoclinal shear fractures over 100 metres wide, 
cross cut at Kokrobite, the earlier Akwapimian Fault 
(AKF) having fault plane attitudes ranging from 280˚/ 
90˚ to 326˚/76˚E, and the later generation Accra Coastal 
Boundary Fault (ACBF) having fault plane attitudes rang- 
ing from 060˚/80˚E to 090˚/85˚E (Figures 4 and 5). 

The St. Paul’s fracture zone is traced onshore into the 
Ivory Coast Fault which continues into southwest Ghana 
and passes north of Axim (Figure 3). In southwest Ghana, 
the fault has been identified in gravity surveys [10]. This 
major fault has carved out a large fault-crafted basin 
south of it just along the Atlantic Gulf of Guinea coast, 
where the larger portion occurs in Cote d’Ivoire as the 
Abidjan Basin (Figure 3), and the tapered east end forms 
the southwest corner of Ghana, referred to as the Apol- 
lonian Basin. This constitutes the onshore Tano Basin, 
with its ~3500-metre thick Upper Cretaceous (100 - 65 
Ma) marine sedimentary sequence, including the fos- 
siliferous Nauli limestone, which sequence is confirmed 
by drilling [10,22]. The larger basin, which deepens west- 
ward into Cote d’Ivoire, was sunken in its formation, and 
later upthrown; this may explain the onshore formation 
of the limestone deposit (located some 50 kilometres 
west of Axim) and the general stratigraphic sequence. 
Structurally, the shelly limestone formation and the host 
strata dip generally 2˚ - 5˚ south to southwest [10]. This 
basin and the Axim-Elmina region have experienced earth- 
quakes in the past (Table 2). 

 
Table 1. Key Historical Earthquake Data and Time Intervals of Southern Ghana. 

Year 1615 1636 1862 1872 1906 1939 1969 

Intensity VIII IX IX VII VIII IX VI 

Magnitude 5.7 (MS) 6.5 (ML) 4.9 6.2 (ML) 6.5 (MR) 4.8 

Location Elmina Axim Accra Accra Ho-Accra Accra Accra 

Period, Yrs  21 247 10 34 33 30 

MS - Surface wave magnitude, ML - local magnitude, MR -Richter scale magnitude, Yrs - period in years. (Data sources: [1-7]. 
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Table 2. Key Historical Earthquake Data of western Ghana 
and Cote D’Ivoire. 

Year 1615 1636 1879 

Intensity VIII IX VIII 

Magnitude 5.7 (MS) 5.7 (ML) 

Location Elmina Axim Abidjan 

Period, Yrs  21 243 

 

 

Figure 2. Map showing Western Africa, the mid-Atlantic 
Ridge and St. Paul’s, Romanche and Chain transform faults 
and fracture zones (Sources: Redrawn after Tout sur Google 
Earth, 2008, Figure 1 [15]; and Flashearth, 2009 [20]). 

 

 

Figure 3. Map of West Africa showing the regional tectonic 
framework of the St. Paul’s, Romanche and Chain transform 
faults and fracture zones. 

 
Figure 6 is map of southern Ghana showing the com- 

posite plot of epicentres of the historical earthquakes in 
Table 1 in relation to the causative faults linked to At- 
lantic fracture zones of the St. Paul’s and Romanche, 
respectively, which define two seismic regions, A and B, 
in Ghana, together with the seismic hazard zones of south- 
ern Ghana based on the matching of historical seismic 
intensities and magnitudes in relation to fracture zone 
fault. 

5. Discussion 

The earthquakes in Ghana so far were all shallow-focus 
genetically tectonic earthquakes [1,23-25], caused by re- 

 

Figure 4. Showing the subveritical sinistral strike-slip Accra 
Coastal Boundary fault at Kokrobite (Accra West, a splay 
of the Romanche FZ), in strongly brecciated Akwapimian 
quartzite; trending east offshore in the Gulf of Guinea 
(Photo taken facing east). 

 

 

Figure 5. Showing Accra Coastal Boundary Fault (ACBF) 
trending east parallel to coastline, and the Akwapimian 
Fault (AKF) trending offshore north-south. 

 

 

Figure 6. Map showing the Axim-Elmina (A) and Accra- Ho 
(B) seismic regions, plot of major earthquake epicentres, 
and the general earthquake risk-level zones of southern 
Ghana. 
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activation of old regional faults. Characteristically, they 
were accompanied by considerable foreshock and after- 
shock productivity [1], confirming them as shallow earth- 
quakes [26]. The most representative and well-docu- 
mented one was the 1939 Accra Earthquake of magni- 
tude 6.5, which had epicentral location 40 km offshore to 
the SE of Accra at approximately 5˚11'N, 0˚8'W, in the 
Gulf of Guinea [1]. Its depth of focus was 13.4 km depth. 
The causative fault was a high-angle strike-slip NNE- 
trending fault. Junner et al. (1941) [1] gave the trend of 
the actual en echelon fissures on the ground between Fete 
and Weija in the Accra region as N30˚E (030˚) in a gen- 
eral direction that swung between northeast (045˚) and 
N60˚E (060˚) indicates a sinistral subvertical seismic 
shear faulting of the Accra region, which sense is consis- 
tent with the trend and sense of the Equatorial Atlantic 
transform and fracture zone systems of the St. Paul’s and 
Romanche systems onshore (Figures 2 and 3). 

Traced trends and correlation of historical earthquake 
epicentres with the transform fracture systems revealed 
patterns of seismic activity, the tectonic relations among 
them and two distinct seismic regions in Ghana. The re- 
sults show that the Axim-Elmina earthquakes are due to 
activity of the St. Paul’s transform-fracture zone system, 
while those of the Accra-Ho region are related mainly to 
activities of the Romanche transform-fracture zone sys- 
tem (Figure 3). Because the St. Paul’s transform-fracture 
zone system comes onshore through Cote D’Ivoire and 
swings to the east to intersect the splay of the Romanche 
entering the Accra seismic region, its activities partially 
influence seismicity of the Accra region when it activates. 
This fault system, consisting of splays of the Romanche 
and the easterly deflection of the St. Paul’s systems, has 
been linked to several historical earthquakes in the Accra 
region. Subvertical transcurrent or strike-slip faults were 
linked to tectonic activity along the Atlantic fracture zones, 
including the Romanche Fracture Zone [11,19]. Fracture 
zones, especially those elevated, are tectonically active 
fault zones undergoing displacement [18]. Fracture zones 
may not be just simple strike-slip faults, but zones of 
complex network of splays of shear faults [17], hence 
they are not characterized by large vigorous and frequent 
seismic activity, but rather intermittent small, medium 
and large earthquake activities, mostly generated along 
the transform faults and fracture zones [18,27]. In the 
coastal region of Ghana, this network system of splays 
and interfering faults occur, illustrated in Figure 3, where 
the St. Paul’s and Romanche systems form a network and 
interfere as cross-faults to structurally configure southern 
Ghana, and cause on-going seismicity of the region. For 
instance, the Accra-block boundary faults cross-cut one 
another to form cross-faults west of Accra at Kokrobite 
(Figures 4 and 5). The south-western region of Ghana is 
essentially affected by tectonic movements of the St. 

Paul’s fault system, and not affected by the Romanche 
and Chain systems. 

Though most of the discussions of the seismicity of 
Ghana in the literature have focussed on events in the 
Accra-Ho region, and do generalize those for the entire 
country saying little or nothing about the causes of the 
seismic activity in the Axim-Elmina area [7,8], the tec-
tonic causes attributed to the seismicity of the Accra-Ho 
region are different from those for the seismicity of the 
Axim-Elmina region. The statistics in Table 1, supported 
by data of Table 2 and Figure 2, reveal a clear time and 
regional pattern of occurrence; that there are two distinct 
seismic regions in Ghana, namely, the Axim-Elmina and 
Accra-Ho regions. From these results it is clear that the 
seismic activities of the Axim-Elmina and Accra-Ho re- 
gions have separate causes. Figure 6 shows the two main 
seismogenic zones of Ghana as the Axim-Elmina (A) and 
Accra-Ho (B) regions. The Axim-Elmina region earth- 
quakes come from reactivated faults in the St Paul’s 
transform-fracture zone system offshore in the Gulf of 
Guinea propagated through Cote D’Ivoire to Ghana. The 
Accra-Ho region earthquakes come from reactivated faults 
in the Romanche transform-fracture zone system offshore 
in the Gulf of Guinea, and propagated onshore through 
the splays of the Accra Coastal Boundary fault and Ak- 
wapimian fault northeastwards. The earthquake shocks of 
Accra are also felt in Ho, and sometimes in Lome (Fig- 
ure 3) located just to the southeast of Ghana in the Re- 
public of Togo. Similarly, earthquake shocks of Axim 
are also felt in Elmina, and most probably Abidjan in 
Cote D’Ivoire. Generally Cape Coast remains as the sta- 
ble low seismic zone between these two high seismic 
regions of southern Ghana (Figure 6). 

The nature of the stress patterns affecting the crust of 
southern Ghana seems to be related to the Atlantic crust 
tectonic stresses, activities and trends. These stress pat- 
terns are mirrored by the distribution of earthquake foci 
and epicentres. In West Africa the pattern would suggest 
a NE-SW shear stress configuration in sinistral strike-slip 
fault geometry. Yarwood and Doser (1990) [28], in evalu- 
ating the 1939 Accra Earthquake, used waveform inver- 
sion of the teleseismic P waves to assess the nature of the 
earthquake. They considered that the earthquake-causing 
tectonic movement occurred along the Romanche and 
Chain fracture zones, partly in agreement with the Chain 
fracture zones argument of Burke [8], and concluded that 
the event consisted of two shocks: a smaller magnitude 
6.1 shock followed 9.5 seconds later by a larger magni- 
tude 6.4 shock. The smaller shock apparently occurred 
on-land immediately north of the intersection of the Ak- 
wapim fault and the Coastal Boundary fault (i.e. cross 
fault at Kokrobite), and the larger shock seemed to have 
occurred along a strike-slip fault parallel to the Ghana 
coast (Accra Coastal Boundary fault). They further indi- 
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cated that the waveform inversion results obtained and 
the trend of the historical earthquakes epicentres (and 
foci) indicate that not all the tectonic movement along 
the Romanche and Chain fracture zones is being trans- 
mitted inland along the Akwapim fault, but that some of 
it was deflected tangentially along a fault that is parallel 
to the NE-trending Ghana coastline [28]. From this study, 
the Akwapimian and Accra boundary faults are fault 
splays of the fracture zone system emanating from the St. 
Paul’s and Romanche fracture zones (Figure 3), which 
splays interact as interference cross faults and serve as 
boundary faults of the Accra-Ho seismic region. 

The seismicity of southern Ghana does not seem to be 
an isolated series of tectonic events, but rather is a more 
complex on-going activity involving several fault sets and 
fault systems, some volcanic activities, and local factors 
of crustal adjustments and settling. According to Okal 
and Stewart [27], active submarine volcanism and sea- 
mounts are known to occur in the periphery of the Ro- 
manche system. The Romanche transform fault and frac- 
ture zone are influenced by complex asthenopheric vol- 
canism and activities of emplacement of new oceanic 
crust materials, especially in the vicinity of the mid- 
ocean ridge; responsible for lubricating faults, and so 
smoothing and slowing seismic activities along the trans- 
form faults. They mediate the occurrence of slow earth- 
quakes along the active transform fault; and their absence 
causes occurrence of fast regular earthquakes along the 
passive more rigid fracture zone. The region of southern 
Ghana is clearly experiencing movements along the St. 
Paul’s and Romanche fracture zones. The seismic activ- 
ity is characterized by a fairly wide distribution of multi- 
ple-fault focal centres. The faults responsible for the earth- 
quakes may be old or ancient faults, Pan African or at 
least 65 Ma old formed during the opening of the Equa- 
torial Atlantic oceanic region in the Cretaceous [29], that 
are only being reactivated by present-day tectonic move- 
ments. Clearly, the creation of the onshore Ivory Coast 
and Tano basins were related tectonically and co-inci- 
dentally Cretaceous in age apparently coeval with the 
opening of the Atlantic mid-ridge and ocean. 

Seismotectonic movements along the St. Paul’s trans- 
form and fracture system have quieted significantly over 
the last thirteen decades (Table 2); but movement is quite 
active even in the present-day along the Romanche Trans- 
form fault and Fracture zone, causing ongoing seismicity 
of southern Ghana in the Accra-Ho region. Thus the seis- 
mic activity of southern Ghana emanates from a system 
of Atlantic fracture zones dominated by the Romanche 
and St. Paul’s fracture zones and their splays. Two seis-
mogenic regions of Ghana are recognized: Axim-Elmina 
seismic and Accra-Ho seismic regions. Of these two, the 
Axim-Elmina region, influenced by the St. Paul’s trans- 
form and fracture system, has quieted over the last 130 

years. The Accra region remains seismically active and 
the causative forces are responsible for most of the past 
and current seismicity of Ghana. The Accra-Tema corri- 
dor of the Accra-Ho seismic region is the most active and 
most hazardous earthquake zone in Ghana. 

6. Conclusion 

Earthquakes and seismicity of southern Ghana are ge- 
netically tectonic, caused by reactivation of old, high 
crust, regional oceanic-continental faults. They are shal- 
low earthquakes related to sinistral subvertical strike-slip 
faults. The seismicity of southern Ghana emanates from 
fault systems of the Atlantic fracture zones dominated by 
the Romanche and St. Paul’s fracture zones. The creation 
of the Ivory Coast-Tano basins and the opening of the 
Atlantic mid-ridge and ocean both occurred in the Creta- 
ceous and were most likely tectonically related to the 
seismic fault systems. Two seismogenic regions of Gha- 
na are recognized, as the Axim-Elmina seismic and Ac- 
cra-Ho seismic regions. The Accra-Ho region earthquakes 
come mainly from reactivated faults in the Romanche 
fracture zone with some influence from the St. Paul’s 
fracture zone system. The Axim-Elmina region earth- 
quakes come from reactivated faults in the St Paul’s 
fracture zone system offshore in the Gulf of Guinea 
through Cote D’Ivoire into Ghana. Seismotectonic move- 
ments along the St Paul’s transform and fracture zones 
have quieted significantly in the last century; but move- 
ment is taking place even in the present day along the 
Romanche transform-fracture zone system, causing on- 
going seismicity of southern Ghana. The Accra-Ho re- 
gion remains seismically active and the causative forces 
are responsible for most of the past and current seismic- 
ity of Ghana. The Accra-Tema corridor of the Accra-Ho 
seismic region is the most active and most susceptible 
earthquake area in Ghana. 
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