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ABSTRACT 
 

Little has been documented about delphinid communities in the Nigerian coastal waters. This paper 
gives baseline information about the delphinid community sighted off-shore Lagos, Nigeria. A dedicated 
survey of the living resources of Nigerian coastal waters (6°08’N and 2042’W to 6o 13’N and 3o  27’W ) took 
place from the Nigeria/Benin boarder along Badagry area to the western part of Ondo State between 17th 
march and 6th June 2009 and included systematic visual searching of marine mammals. A total effective effort 
of 264 hours was logged. The boat moved along designated transect lines at a cruising speed of 9.2 km/h. 
Sighting rate for delphinids was obtained by processing visual data obtained at Beaufort wind scale of 2.5 to 4 
nautical miles in visibility, using Distance 2.2  software. Species were identified through Photo-identification 
method. Fifteen (15) schools of 746 individual’s sightings were made. Four (4) schools of 25 individuals 
representing 3% of total sightings were classified as “Unidentified”, while 11 schools of 721 individuals (97%) 
were identified and classified into five (5) species. The pantropical spotted dolphin (Stenella attenuate)  with 
two (2) schools of 150 individuals, (Stenella frontalis)  with one (1) school of  54 individuals, bottlenose 
dolphin (Tursiops trucantus)  with one (1) school  of 32 individuals, Common dolphin (Delphinus delphis )  
with four (4) schools of 452 individuals and (3) schools of Atlantic hump-backed dolphin  (Sousa teuszii) of 32 
individuals. Sighting rate of 5.7 x 10-2 school/hr was estimated for schools while the sighting rate for 
individuals was estimated at 2.83 individual/hr. The results suggested that the Lagos coast is rich in delphinid 
biodiversity, which needs to be quantified more accurately during further research. 
© 2014 International Formulae Group. All rights reserved. 
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INTRODUCTION 

Delphinids (ocean dolphins) are 
medium sized Cetaceans species that are 
migratory. They are generally fast, 
streamlined animals, and have cone-shaped 
teeth and range in size from about five to 
about thirty feet in length (Williams et al., 
2012). Delphinids have a wide range of 
habitat, from coastal to pelagic areas (Peter et 
al., 2013).  Ocean dolphins are long-lived, 
highly mobile animals, sensitive to 

anthropogenic stressors. They are considered 
as a good indicator-species, serving as an 
important barometer of the health of the 
ecosystem (Caroline et al., 2011). They have 
a long history of association with humans in 
coastal waters since the Greeks and are easily 
recognizable (Elwen et al., 2011). Their 
cosmopolitan distribution and frequent 
presence in coastal areas allows them to be 
the better-studied cetaceans in the world 
(Weir, 2011). They occur in a variety of 
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habitats from inshore, coastal, shelf to 
pelagic oceanic waters, exhibiting a mixture 
of degrees of residence that range from 
transient to year-round residency (Hyot, 
2011).  However, the environmental 
plasticity of the delphinids leads to a range of 
intra-specific variations in site fidelity, 
individual and group movements, group 
composition, and behaviour patterns that 
make worldwide generalizations difficult 
(Marijke, 2010). Ecological features related 
to habitat type that influence food resources, 
such as sea surface temperature, depth, slope, 
seabed aspect and productivity are some of 
the factors influencing distribution of 
delphinids around the world (Stensland et al., 
2007).  

The social structure of delphinids is a 
dynamic unit, continually changing in size 
and membership, with some individuals 
maintaining long-term associations with each 
other and others more fluid within the group, 
in a fusion-fission style (Carreta et al., 2007). 
Group size of these units commonly ranges 
between 2 and 15 individuals in coastal areas 
but groups of hundreds or thousands do occur 
in offshore waters (Ballow et al., 2003). 
Environmental factors related to food 
resources, social factors, including mating, 
and strengthening bonds influence group size 
of delphinids (Appler et al., 2004). 
Behavioural patterns of common ocean 
dolphins, such as travelling, 
foraging/feeding, socializing and resting 
respond to a complex array of temporal, 
environmental and social factors, such as 
time of day, season, tides, depth, group size 
and group composition (Ballance, 1992).  

The development and over-
exploitation of coastal regions have resulted 
in significant environmental degradation of 
marine habitats of cetaceans (Hammond et 
al., 2008). Due to its coastal habitats, close to 
human activity, delphinids are vulnerable to 
various threats such as by-catch, direct 
hunting, habitat degradation, acoustic and 

chemical pollution, marine debris, physical 
habitat destruction and tourism (Hooker & 
Gerber, 2004). Several populations around 
the world risk a decline or outright extinction 
(Bearzi et al., 2009). 

In Nigeria, little is known about the 
population trends of delphinids, although 
incidental catch, hunting, habitat degradation, 
and oil exploration may be threats to the 
occurrence of these marine mammals. 
However, few studies carried out in the gulf 
of Guinea have established that the region 
has a diverse cetacean fauna, which includes 
at least 28 known species (Van Waerebeek et 
al., 2009; Weir, 2010). Despite this richness, 
these areas are poorly studied and historical 
information about cetaceans in the region 
comes from whaling activity that dates back 
to the 19th century when humpback whales 
and other baleen whales were hunted 
(Carvalho et al., 2011). Recent scientific 
research has been undertaken almost 
exclusively on humpback whale (Carvalho et 
al., 2011) and information about small 
cetacean species is still very sparse (Picanço 
et al., 2001; Weir, 2011). São Tomé and 
Príncipe archipelago seems to be an 
important marine area for small cetaceans 
probably due to prey abundance and the 
existence of shallow and protected bays 
(Picanço et al., 2009a). Other small cetaceans 
of priority such as the bottlenose dolphin and 
pantropical spotted dolphin seem to have 
year round occurrence (Picanço et al., 
2009b). However, there is paucity of 
information about the status of cetaceans in 
the gulf of guinea (Reynolds et al., 2009). 

The main priorities in developing 
countries are economic development and the 
feeding of growing human populations. This 
is also true for Nigeria with a fast population 
growth, and limited industrial and 
infrastructural development. Growing 
demands for fish, urbanisation and 
anthropogenic activities along the coastal 
areas have resulted in depletion of some 



G. W. OLAKUNLE and W. B. AKANBI / Int. J. Biol. Chem. Sci. 8(6): 2578-2587, 2014 

 

2580 

 

types of resources in many areas (Debrah et 
al., 2010) and environmental considerations 
often have low priority. There is a critical 
need to investigate the status of dolphin 
populations and the factors that threaten them 
in the West African region (IWC, 2010). 
Information on cetacean distribution plays an 
important role in the identification of suitable 
boundaries for marine protected areas, but is 
also crucial for developing management and 
monitoring programmes (Van Waerebeek et 
al., 2009).                      

Information about delphinid 
populations in Nigeria is relatively scarce, 
despite ongoing   research work in 
neighbouring countries like Benin, Ghana, 
Côte d’Ivoire and Cameroun. The lack of 
estimates for some of these species does not 
indicate that they are not present; rather it 
indicates the lack of sufficient or systematic 
studies that can yield data suitable for 
generating occurrence, biodiversity and 
abundance. This paper is principally to 
address this shortfall.  

The main objective of this study is to 
identify the various species of delphinid that 
occur in Nigeria waters and suggest 
appropriate scientific approaches for adaptive 
management. The results of the research 
work are relevant to the development and 
subsequent implementation of local 
management policies/conservation initiatives 
for the protection of these and other coastal 
cetacean species in Nigeria.   
 
MATERIALS AND METHODS 
Study Area 

The study covers an area of 182.2 Km 
from the Nigeria/Benin boarder to the 
western part of Ondo State, offshore Lagos 
(6°08’ N 2042’W to and 6o 13’N and 3o 

27’W) (Figure 1). 
 
 

Methodology 
        The survey covered an area of 185.2 km 
from the Nigeria/Benin boarder to the 
western part of Ondo State, Nigeria on board 
a commercial fishing vessel- F.T. Susainah 
(LOA 25, capacity 540 Hp). Eleven transects 
were   sampled with seven stations on each 
transect line. Each transect line was 10 
nautical miles (18.52 km) apart and the total 
distance between the first and the last transect 
was 100 nautical miles (185.20 km) 
(Figure1). Handheld Global Positioning 
System (GPS) receivers were used to record 
the position of animals sighted and the tracks 
of the research vessels while in the study 
area. During the surveys, the research vessel 
followed the predetermined track lines at 9.2 
km/hr. Scientists searched the sea surface for 
cetaceans from the upper deck of the vessel 
(height of around 6 m from the sea surface). 
The search was with naked eyes and 
sometimes with the aid of binoculars. When 
cetaceans were sighted, the vessel 
approached the animals in order to identify 
species, count school size, observe surface 
behavior, and take photographs for 
identification of species or individual. 
Photographs were taken at the maximum of 
individuals possible and its dorsal fins for 
individual recognition and confirmation of 
group size and group composition, with 
digital cameras equipped with 75–300 mm 
zoom lenses.  Surveys took place in sea states 
of Beaufort wind scale of 2.5 to 4 nautical 
miles in visibility to capture all cetaceans 
present at the surface, within a 500 m wide 
swath (250 m on either side of the vessel). 
However, any cetaceans not at the surface 
would likely go unaccounted. While this bias 
will have relatively little impact on 
observations of surface-dwelling cetaceans, it 
is likely to lead to an under-recording of deep 
and long diving species. Species 
identification was through Photo-
identification method, which is the utilization 
of computer-assisted matching software for 
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the identification of known species (Morten, 
2000). The species and school size for each 
encounter as well as the number of schools 
and individuals was recorded. Classification 
of schools was based on numbers per group; 
small (< 30), medium (31-60) and large (> 
60).  In order to have a value of occurrence of 
dolphins relative to the sampling effort 
(hours), a number of sightings per unit of 
effort (SPUE), expressed as the number of 
sightings per hour of search effort at sea was 
calculated. Time (hours) was the unit of 
effort rather than distance.  

Delphinid diversity was determined 
with the Shannon-Weaver index (Frontier & 
Viale, 1995), by using all on-effort sightings: 
H = - Σ (Nk/Nt) Log2 (Nk/Nt) where, Nk is 
the number of observed individuals 
belonging to species k and Nt is the total 
number of observed delphinids. 
 
Statistical analysis 

Information from the Biota  on  record 
of Sighting forms   were subjected to 
descriptive Analysis, correlation and 
Analysis of variance (ANOVA) at p=0.05. 

 

 
 

Figure 1: Map of study area. 
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RESULTS 
           Surveys took place during 22 non-
consecutive days over 4 months, with 
observers present on-board FT-Susainah 
fishing vessels during17th march to 6 June 
2009. Two hundred and sixty-four (264) 
observer-hours at sea were logged. Delphinid 
sighting survey recorded five identified 
species of 11 schools with 721 individuals and 
4 schools of un-identified species with 25 
individuals. Four (4) schools of Common 
dolphin (Delphinus delphis) of 452 
individuals were sighted representing more 
than half of total sighting. Pantropical spotted 
dolphin (Stenella attenuate) was sighted in 
one (1) school of 150 individuals, Atlantic 
spotted dolphin (Stenella frontalis) was 
sighted in  one (1) school with 54 animals, 
Bottlenose dolphins (Tursiops trucantus) was 
sighted only in  one (1) school with 33 
animals,  and Atlantic hump-backed  dolphins 
(Sousa teuszi) with 33 individuals from three 
schools (Table 1). Delphinus delphis, 
represents the largest freqency  of the sighted 
species with 54%, followed by  Stenella 
attenuata comes with 29%. Stenella frontalis 
with 6% comes third, followed by Tursiops 
trucantus and Sousa teuszi   with 4% 

frequency each. Four (4) schools of 25 
individuals representing 3% of total sightings 
were classified as “Unidentified”. Sousa teuszi 
were sighted in small schools with less than 
thirty animals, Tursiops trucantus and 
Stenella frontalis were sighted in medium 
sized schools of between 31 to 60 animals 
while   Stenella attenuata  and Delphinus 
delphis occurred in large schools with more 
than sixty animals per group. 
      Sighting per unit effort (SPUE) value of 
5.7 x 10 -2 school/hr was estimated for schools 
while   2.83 ind/hr was estimated for 
individuals (Table1).  Diversity Index was 
3.36 (Table 2). The sighting survey could not 
covered the entire study zone because 
insecurity occasioned by the Niger-delta 
militia. 
       Behavioural data collected for sightings 
showed that the reaction of the animals to the 
observation vessel varied from no response to 
interaction. Predominant types of boat-related 
behaviours were approaching (46%), 
bowriding (21%), and scouting (20%) and no 
response (13%). Data suggested that there was 
no association between observed behavioural 
categories and school size (χ² = 5.04, df = 10, 
p = 0.05).  

 
 
Table 1:  Delphinids species and sighting per unit effort (SPUE). 
 
Common Names Scientific names School individuals School/hr ind./hr 

 
Bottlenose dolphin 

 
Trusiops truncatus 

 
1 

  
0.0038 

 
0.1212 

Atlantic spotted dolphin Stenella frontalis 1 0.0038 0.2045 

Pantropical spotted dolphin Stenella attenuata 2 150 0.0076 0.5682 

Atlantic hump-backed dolphin Sousa teuszi 3 33 0.0114 0.125 

Common dolphins Delphinus delphis 4 452 0.0152 1.712 

Un-identified spp.  4 25 0.0152 0.0947 
      
Total  15 746 0.0568 2.826 
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Table 2:   Diversity index of dephinids sighted.   
 
Species NK Nt Nk/Nt log2(Nk/Nt) (Nk/Nt)log2(Nk/Nt) 
 
 Trusiops truncatus 

32 746 0.04 -4.64 1.86 

Stenella frontalis 54 746 0.07 -3.84 0.27 

Stenella attenuata 150 746 0.20 -2.32 0.46 

Sousa teuszi 33 746 0.04 -4.64 0.19 

Delphinus delphis 452 746 0.61 -0.71 0.43 

Un-identified spp 25 746 0.03 -5.06 0.15 

Total 746  1.00 -21.22 3.36 
Nk is the number of observed individuals belonging to species k  
 Nt is the total number of observed delphinids.  
H = - Σ (Nk/Nt) Log2 (Nk/Nt) is the diversity index 

 
 
 

 
 
Figure 2: Behavioural response of delphinids to survey vessel. 

 

Bowriding 
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Figure 3: Sighting frequencies of identified and Un-identified delphinid species. 
 
DISCUSSION  
           Studies of marine mammal distribution 
in dedicated surveys are time consuming and 
expensive. An alternative is to use 
opportunistically collected sightings data from 
observers placed on ferries or fishing boats so 
that other activities could be ongoing 
concurrently as it was in this study. Clearly, 
this tends to result in imperfect survey 
designs, with non-random distribution of 
survey effort, so that variation in survey effort 
must be taken into account in the model-
building process. In addition, when fishery 
observers collect data, the efficiency of 
detection of marine mammals is inevitably 
reduced (especially when the catch is being 
sampled).  Nevertheless, data obtained are 
potentially informative in the absence of data 
from sophisticated dedicated survey. There 
are few published studies about marine 

mammal distribution in Nigeria waters.  This 
study bridges some of the gap of knowledge 
in Nigeria by assessing the status of ocean 
dolphins in the Lagos coast by studying their 
species composition, behaviour, relative 
abundance and social structure.  
     In spite of a modest survey effort, five 
species of the delphinidae family were 
identified in comparison to four species 
recorded off- Akwa Ibom coast by Olakunle et 
al. (2014). However, this is less than the 
number of species recorded by studies carried 
out in the coastal waters of neighbour 
countries like Benin, Togo, Ghana Côte 
d’Ivoire, (Ofori-Danson et al., 2003; Samba et 
al., 2013) and Saotome & Principe (Pereira, 
2012 ). The short duration of the survey (22 
days) might be responsible for the number of 
species encountered.  Both diversity and 
individual sighting rate appear to be quite 
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moderate. This result is in agreement with the 
anecdotal information from fisherfolks 
reported by Solarin et al. (2010). 
            
           Behavioural patterns of delphinids in 
response to the survey vessel showed that the 
most observed activities were approaching, 
bowriding and scouting. The high values of 
response could be explained as reaction to 
short term disturbance, which can become 
more serious long-term impact, like the 
abandonment of important habitat, habituation 
to detrimental behaviour, or physiological 
conditions such as nutritional stress or 
reduced reproductive success. In time, the 
viability of the whole population can be at risk 
(Constantine et al., 2004).  The group of 
dolphins sighted demonstrated low to 
moderate association values, with an average 
of 50 ind/school. Factors that influence 
association pattern are the age and sex of the 
individuals. Schooling aggregation behaviours 
observed suggest synchronous behaviours and 
'tight' groupings during travelling, tactile 
contact as an important aspect of social 
interactions, and cooperative behaviour during 
play as also observed by (Steckener et al., 
2012). 
        The dominance of delphinus delphis can 
be attributed to the abundance of small 
schooling fish as well as squid and 
crustaceans in the surveyed area as reflected 
in the catch composition of fish samples from 
the survey.  However, there have been no 
detailed studies of stomach contents analysis 
studies to establish this supposition, but 
previous studies by Ohizumi et al. (1998)   
corroborates this supposition.  
       Understanding the behaviour and ecology 
delphinids in this area is essential to 
developing management and conservation 
strategies. This study represents a baseline 
assessment of delphinids in the Lagos coast, 
demonstrating the presence of these animals 
in Nigerian waters.   Most sightings occurred 
in some of the most intense fisheries areas and 
other areas associated to boat traffic. 
Incidental entanglement and/or deliberate 
catch, disturbance, boat-strikes and alteration 
or loss of critical areas could pose a threat, 

which could lead to a downward tendency in 
delphinids abundance, especially the resident 
species. Further research along this line is 
imperative. Identification and subsequent 
protection of habitats and critical areas are 
ways of ensuring a sufficient amount of space, 
shelter and food for these marine mammals.  
 
Conclusion  
        The result obtained might not completely 
capture all the species, possibly due to the 
short survey period (22 days). 
Notwithstanding, these preliminary results 
also corroborate a trend of delphinid 
occurrence and distribution along the gulf of 
Guinea. The result shows that Nigerian waters 
shelter an abundant and diverse population of 
dephinids. Therefore, additional surveys are 
required to provide an accurate knowledge of 
each species status to promote long term 
monitoring for the conservation of the 
delphinid populations.   
 
REFERENCES 
Appler J,  Barlow J,   Rankin S. 2004. NOAA 

Technical Memorandum on the 
conservation of marine mammals NMFS-
SWFSC. Report No.572: p.359. Available 
from http://swfsc.noaa.gov. 

Ballance LT. 1992. Habitat Use Patterns and 
Ranges of the Bottlenose Dolphin in the 
Gulf of California, Mexico. Marine 
Mammal Science, 2(8): 262-274. 

Barlow J. 2003. Preliminary Estimates of the 
Abundance of Cetaceans Along the U.S. 
West Coast. 2001. SWFSC-NMFS Admin 
Report LJ, 3(03): 33-35 . Available from 
http://swfsc.noaa.gov. 

 Bearzi G, Fortuna CM, Reeves RR. 2009. 
Ecology and conservation of common 
bottlenose dolphins Tursiops truncatus in 
the Mediterranean Sea. Mammal Review. 
39: 92–123.  

Brito C, Picanço C, Carvalho I. 2010. Small 
cetaceans off São Tomé (São Tomé and 
Príncipe, Gulf of Guinea, West Africa): 
Species, sightings and abundance, local 
human activities and conservation. IWC - 
SC/62/SM8. Bull. Inst. Afr. Noire xxxvi 
Ser. B (9):327-329.  



G. W. OLAKUNLE and W. B. AKANBI / Int. J. Biol. Chem. Sci. 8(6): 2578-2587, 2014 

 

2586 

 

Carretta JV, Forney KA, Muto MM, Barlow J, 
Baker J, Lowry M. 2007. Stock 
Assessments of U.S. Marine Mammals. 
African J.  Mar. Sci., (33) 91–97. 

Carvalho I, Brito C, dos Santos ME, 
Rosenbaum, HC. 2011. The waters of São 
Tomé: a calving ground for West African 
humpback whales. NOAA Technical 
Memorandum., (398) 312-313. Available 
from http://swfsc.noaa.gov.   

Constantine R., Brunton DH,  Dennis T. 2004. 
Dolphin watching tour boats change 
bottlenose dolphin (Tursiops truncatus) 
behaviour. J. Biol. Cons., 117(3): 299-
307. 

Debrah JS, Ofori-Danson PK, Van Waerebeek 
K. 2010. An update on the catch 
composition and other aspects of cetacean 
exploitation in Ghana. Scientific 
Committee document SC/62/SM10: 
p.123. 

Elwen SH, Findlay KP, Kiszka J, Weir CR. 
2011. Cetacean research in the southern 
African subregion: a review of previous 
studies and current knowledge, African. 
Journal of Marine Science, 33(3): 469-
471. 

Hammond PS, Bearzi G, Bjørge A, Forney K, 
Karczmarski L, Kasuya T, Perrin WF, 
Scott M.D, Wang JY, Wells RS, Wilson 
B. 2008. Tursiops truncatus. (Online) 
IUCN Red List of Threatened Species, 2: 
7-8.  

Hooker SK, Gerber LR. 2004. Marine 
Reserves as a tool for ecosystem-based 
management: the potential importance of 
megafauna. J. BioScience, 54: 27-39. 

Hoyt E. 2011. Marine Protected Areas for 
Whales, Dolphins and Porpoises: A 
Worldwide Handbook for Cetacean 
Habitat Conservation (2nd edn). London 
Earthscan Press: London; 35-37. 

Lemon M, Lynch TP, Cato DH. Harcourt RG. 
2006. Response of travelling bottlenose 
dolphins (Tursiops aduncus) to 
experimental approaches by a powerboat 
in Jervis Bay, New South Wales, 
Australia. J. Biol. Cons., 127(4): 363-372. 

 Marijke ND. 2010. Cetacean distribution and 
relative abundance in offshore Gabonese 

waters. J.  Mar. Biol. Ass, UK., 90(08): 
1613. 

 McArthur C, David SJ. 2001. NOAA 
Technical Memorandum NMFS-SWFSC 
p.359. Available from http://swfsc.noaa. 
gov 

Ofori-Danson PK, VanWaerebeek K, Debrah 
S. 2003. A survey for the conservation of 
dolphins in Ghanaian coastal waters. 
Journal of the Ghana Science Association, 
5(2): 45-54. 

Ohizumi, H., M. Yoshioka, K. Mori, N. 
Miyazaki. 1998. Stomach Contents of 
Common     Dolphins (Delphinus Delphis) 
in the Pelagic Western North Pacific. J. 
Marine Mammal Science, 14(4): 835-844.  

Olakunle GW, Myade EF. 2014. Effect of 
Seismic operation on Cetacean Sightings 
off-shore Akwa Ibom state, south-south, 
Nigeria. Int. J. Biol. Chem. Sci., 8(4): 
1570-1580. 

Pereira A. 2012. Behavioural ecology and 
habitat use of bottlenose dolphin 
(Tursiops truncatus) in São Tomé and 
Príncipe. MSc. Thesis. University of 
Lisbon, Lisbon, Portugal, p. 87. 

Peter TM, Marc L, Danuta W,  Kristian B. 
2013. Nasal sound production in 
echolocating delphinids (Tursiops 
truncatus and Pseudorca crassidens).  J. 
Exp. Biol., 216: 4091-4102. 

Picanço C, Carvalho I,  Brito C. 2009. 
Occurrence and distribution of cetaceans 
in São Tomé and Príncipe tropical 
archipelago and their relation to 
environmental variables. J. Marine Biol. 
Ass.  UK, 89: 1071–1076.  

Reynolds JE, Marsh H., Ragen TJ. 2009. 
Endangered Species Research. Journal of 
Marine Mammal Conservation, 7: 23-28.  

Salorin BB,  Williams AB, Ambrose EE, 
Bolaji DA, Myade EF, Orimogunje RO, 
Obienu J,  Adegbide MO, Ajulo AA, 
Abbas M, Ukkenu SU, Olakolu FC, 
Omogoriola HO, Olakunle G, Mbawuike 
B, Hamzat MB. 2010. Trawl Survey and 
Turtles Bycatch in Nigerian Coastal 
waters. J. Sci. Tech. Envir., 10(1&2): 8-
15. 



G. W. OLAKUNLE and W. B. AKANBI / Int. J. Biol. Chem. Sci. 8(6): 2578-2587, 2014 

 

2587 

 

Samba TD, Idrissa LB, Abdoulaye W, Falilou 
N, Houanye KCM, Oesouassi E, 
Richmond G, Johanny T, Toussaint KA, 
Biban JN, Bello ML. 2013.  Cetacean 
sighting survey in the Coastal zone of 
Gabon and Gulf of Guinea (Ivory Coast, 
Ghana, Togo and Benin).   COMHAFAT 
Report, A(4): 56-65.   

Steckenreuter A, Möller L, Harcourt R. 2012. 
how does Australia’s largest dolphin-
watching industry affect thebehaviour of a 
small and resident population of Indo-
Pacific bottlenose dolphins. Journal of 
Environmental Management, 97(0): 14-
21.  

Stensland E, Berggren P. 2007. Behavioural 
changes in female Indo-Pacific bottlenose 
dolphins in response to boat-based 

tourism. Marine Ecology Progress Series 
332: 225–234. 

Van Waerebeek K, Perrin WF. 2007. 
Conservation status of the Clymene 
dolphin in West Africa. 
CMS/ScC14/Doc.5. CMS Scientific 
Council Report No. 84: 14-17.  

Van Waerebeek K, Ofori-Danson PK, Debrah 
J. 2009. The cetaceans of Ghana: a 
validated faunal checklist. W/A J. Applied  
Ecol., 15: 61-90. 

Weir C. 2011. Distribution and seasonality of 
cetaceans in tropical waters between 
Angola and the Gulf of Guinea. African 
Journal of Marine Science, 33(1): 1-2. 

William FP, Bernd Wursig JGM. 2012. 
Encyclopedia of Marine Mammals (4th 
edn). Oxford Press: Oxford. 

 


