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 Abstract.- The skull of a striped dolphin Stenella coeruleoalba (Meyen, 1833) was found in the Indus delta 
creek system of Pakistan during a beach survey. The subsequent morphometric investigations revealed that the skull 
was that of a juvenile/subadult striped dolphin. Coincidentally, a video of two live individuals and pictures of an 
entangled animal of the same species were captured in the open sea by the crew of a tuna fishing vessel off the same 
general area where the skull was retrieved. This video clearly depicts the species’ unique colour pattern and supports 
the skeletal evidence of presence of striped dolphins in Pakistani waters. In addition, three videos of a small pod of 
rough-toothed dolphins Steno bredanensis (G. Cuvier in Lesson, 1828) were received from a captain of another tuna 
fishing vessel. This account documents the only records of these two species from Pakistan. Other records from the 
Indian Ocean region are discussed. Issues pertaining to conservation in Pakistan such as rampant and illegal use of 
very long gillnets by tuna fishers and overfishing are examined.  
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INTRODUCTION 
 

 The striped dolphin Stenella coeruleoalba 
(Meyen, 1833) is known to occur in tropical, 
subtropical and warm temperate waters of the world 
in both hemispheres (Archer and Perrin, 1999; Van 
Waerebeek et al., 1999). The species can be seen in 
the deeper waters, including those that are close to 
the coastline. The species belongs to the family 
Delphinidae and is generally gregarious in nature; 
however, smaller group sizes are recorded from the 
Mediterranean (Notarbartolo di Sciara et al., 1993). 
The species is usually observed in deep offshore 
waters (Perrin et al., 1994; Gannier, 2003). The 
literature reveals that striped dolphins may be more 
susceptible to pollutants, heavy metals and parasite 
infestations (Aguilar, 2000; Cardellicchio, 2000) 
which make them important for conservation and 
management studies.  
 Several stocks but no subspecies are 
identified throughout its range (Mitchell, 1975; 
Perrin, 1975; Mead and Brownell, 1993). The genus  
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Stenella is considered paraphyletic according to 
recent genetic analyses, therefore there is a 
possibility that this species might be moved to a 
different genus (Leduc et al., 1999). The IUCN Red 
List of Threatened Species classifies the species as 
‘Of Least Concern’ (Hammond et al., 2008). The 
species is listed in Appendix II of Convention on the 
International Trade in Endangered Species (CITES) 
which means, that the species is not necessarily 
threatened with extinction at present but it may 
happen unless the trade is carefully controlled.  
 The rough-toothed dolphin is found in 
tropical and subtropical waters from the western 
Pacific to the Mediterranean in deeper waters, rarely 
seen beyond 40° N and 35° S (Jefferson, 2002). The 
species is reported from semi-enclosed waters and 
also shallow coastal waters in some areas, for 
example off Brazil and West Africa (Ritter, 2002; 
Hammond et al., 2012).  The IUCN Red List of 
Threatened Species classifies the species as ‘Of 
Least Concern’ (Hammond et al., 2012). The 
species is also listed under Appendix II of CITES.  
 No previously documented records of 
occurrence and/or strandings of either of these 
species are known for Pakistan (de Boer et al., 
2002). Although de Silva (1987) mentions the 
rough-toothed dolphin as a species occurring in 
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Pakistani waters based on several stranding records 
provided by Dr. Farooq (ex-Director of the 
Zoological Survey Department of Pakistan), but 
later Dr. Farooq confirmed that these records were 
not reported by him and their inclusion in de Silva 
(1987) is erroneous. Miyazaki and Perrin (1994) 
also mentioned the presence of rough toothed 
dolphin in waters of the Pakistan coast, but no 
verification is available (Van Waerebeek et al., 
1999).  
 

MATERIALS AND METHODS 
 

Recovery of skull of striped dolphin from the Indus 
delta 
 A dolphin skull was collected from a beach 
between Chhan east mouth and Khuddi creek 
(24°38′229N, 67°11′825E) of the Indus delta during 
a 11.94 km long beach survey on 15 April 2009 
(spring inter-monsoonal period) (Fig. 1). 
 The skull was identified using guidelines by 
Perrin (1975). The identification is made on the 
basis of measurements and morphological features. 
Literature consulted and used for comparison: Van 
Waerebeek et al., 1998; Ott and Danileewicz, 1996; 
McFee et al., 1998. In addition, the species 
identification was also confirmed by W. F. Perrin at 
the Southwest Fisheries Science Center in La Jolla 
California, USA. The skull was photographed and 
archived in the laboratory at the Centre of 
Excellence in Marine Biology, University of 
Karachi (Fig.1).   
 Measurements were made using a vernier 
calliper and ruler. Methods developed by Perrin 
(1975) for measurement of skull morphometrics 
were followed. 
 
Sightings of striped dolphins as supporting evidence 
 A live sighting of 2-3 striped dolphins was 
recorded  by  a captain of a tuna fishing vessel (Gul-
e-Muhammad No. 14623-B) off the Indus delta in 
the Swatch area (23°18.750′N 67°12.566E) on 20 
December, 2012 at 1350 PM (Fig. 2a). An animal of 
the same species became entangled and died in a 
tuna gillnet in deep waters off the Indus delta well 
beyond the shelf (GPS coordinates: 20° 49.172′N 
65°16.150E) on 16 January 2013, also shown in 
Figure 2b. 
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 Fig. 1. Skull of striped dolphin: (a) dorsal 
view, (b) ventral view, (c) lateral view and (d) 
posterior cranial view. Note: the lack of distal 
fusion of pre-maxilla and maxilla shows that the 
specimen was a juvenile/subadult (Calzada et 
al., 1997 and W. F. Perrin, pers. comm.). 

 

Rough-toothed dolphin  
 Three short videos by a tuna fishing vessel 
(Al-Saira No. 10319-B) depict  a small pod (6 
animals) of rough-toothed dolphins in deep waters, 
well beyond the continental shelf edge, on 21 
January 2013 (21°47.141′N 65°21.416′E) at 11 AM. 
 

RESULTS 
 
Striped dolphin  
 No lower jaw bones or any other parts of the 
skeleton were recovered. The skull showed a series 
of small serrations/ cuts visible at 1/4th length of the 
upper jaw on both right and left sides.  
 The skull measurements revealed it to be a 
juvenile or subadult striped dolphin. A total of 32 
measurements were taken (Table I).  
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Table I.- Measurements and meristics (in mm) for striped dolphin (Stenella coeruleoalba) skull compared with reported 
ranges (McFee et al., 1998). 

 
S. No.  Measurements  (mm) Range 
    
1 Condylobasal length - from tip of rostrum to hindmost margin of occipital condyles 437 442-479 
2 Length of rostrum - from tip to line across hindmost limits of antorbital notches 257 233-293 
3 Width of rostrum at base - along line across hindmost limits of antorbital notches 114 93-120 
4 Width of rostrum at ¼ length of rostrum  69 N/A 
5 Width of rostrum at mid length 63 51-67 
6 Width of premaxillaries at midlength of rostrum 29 N/A 
7 Width of rostrum at 3/4 length, measured from posterior end 45 36-54 
8 Distance from tip of rostrum to external nares (to mesial end of anterior transverse margin of right 

nares) 
314 N/A 

9 Distance from tip of rostrum to internal nares (to mesial end of posterior margin of right pterygoid) 309.5 N/A 
10 Greatest preorbital width 184 178-213 
11 Greatest postorbital width 198 189-233 
12 Least supraorbital width 182 N/A 
13 Greatest width of external nares 51 N/A 
14 Greatest width of internal nares 55 N/A 
15 Greatest width across zygomatic processes of squamosal 198 193-227 
16 Greatest width of premaxillaries 85 77-92 
17 Greatest parietal width, within postemporal fossae 187 147-200 
18 Vertical external height of braincase (from midline of basisphenoid to summit of supraoccipital) 114.5 N/A 
19 Internal length of braincase from hindmost limit of occipital condyles to foremost limit of cranial 

cavity along midline 
121 N/A 

20 Greatest length of left posttemporal fossa, measured to external margin of raised suture 60 N/A 
21 Greatest width of left posttemporal fossa at right angles to greatest length 40 N/A 
22 Major diameter of left temporal fossa proper 36 N/A 
23 Minor diameter of left temporal fossa proper 31 N/A 
24 Projection of premaxillaries beyond maxillaries (tip of rostrum to line across foremost tips of 

maxillaries) 
21 N/A 

25 Distance from foremost end of junction between nasals to hindmost point of margin of 
supraoccipital crest 

30.1 N/A 

26 Length of left orbit-from apex of preorbital process of frontal to apex of postorbital process 54 N/A 
27 Length of antorbital process of left lacrimal 55 N/A 
28 Greatest length of left pterygoid 82 N/A 
29 Length of upper left tooth row - from hindmost margin of hindmost alveolus to tip of rostrum 227 216-254* 
30 Number of teeth - upper left 46 39-53 
31 Number of teeth - upper right 47 N/A 
32 Deviation of skull from symmetry in dorsal view, in degrees  8° N/A 
    
* =(Perrin et al., 1981) 
 
The evidence provided for sighting of striped 
dolphin was a video which is available as 
supplementary material for reference with lead 
author of this publication. According to information 
gathered from the captain, more than 50 dolphins 
were around the boat at various distances. The 
identification of the more distant animals is not 
confirmed.  
 
Rough-toothed dolphin  
 Three short videos by a tuna fishing vessel 

(Al-Saira No. 10319-B) depict  a small pod (6 
animals) of rough-toothed dolphins in deep waters, 
well beyond the continental shelf edge, on 21 
January 2013 (21°47.141′N 65°21.416′E) at 11 AM 
(Fig. 3). The videos are available as supplementary 
material for reference with lead author of this 
publication. The dolphins can be seen swimming 
very actively just under the surface and skimming 
through the water. They stayed close to the slow 
moving tuna fishing boat for more than an hour and 
engaged in bow-riding most of the time. The 
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animals remianed in a tight group formation 
exhibiting a synchronous swimming and surfacing 
pattern with frequent tactile associations. 
 

 
 

 Fig. 2: a) A striped dolphin in the Swatch, 
20 December 2012 (photo: M. Ismail) and b) A 
dead striped dolphin that that died due to 
entanglement in a tuna gillnet in  deep waters, 
16 January 2013 (photo: Shahzameen Khan).  

 

 
 

 Fig. 3. Rough-toothed dolphin (Photo: 
Shahzameen Khan).  

 
 Rough-toothed dolphins have white 
colouration on their undersides, lower jaws and lips. 
A darker marking extends over the eyes to the upper 
part of their flanks. Additionally, a very obvious and 

distinct feature is the shape of head, which slopes 
gently to the beak tip. This character is diagnostic if 
the dolphins  are observed at a close distance, but at  
a distance they may be confused with bottlenose 
(Tursiops sp.), spinner (Stenella longirostris) or 
pantropical spotted (Stenella attenuata) dolphins. A 
map showing the locations of recovery of skull and 
sightings of both species are given below (Fig. 4). 
 

 
 

 Fig. 4. Map showing location of recovery 
of skull and sightings of  striped dolphin and 
rough-toothed dolphin.  

 

Review of previous records in Indian Ocean 
 Striped dolphin  
 The striped dolphin is well known from all 
the ocean basins particularly the Mediterranean Sea 
(Reeves and Notarbartolo di Sciara, 2006). 
However, the information on this species from the 
Indian Ocean is very limited due to absence of 
species-focused research. This may also be due to 
the preference for the oceanic domain by this 
species that makes it difficult to study. The areas in 
the Indian Ocean from where the information is 
available on the striped dolphin include Australia 
(Bannister et al., 1996; Ross, 2006), Thailand 
(Chantrapornsyl et al., 1999; de Boer et al., 2002), 
Maldives (Ballance, et al., 1996; Ballance et al., 
2001; Anderson, 2005), Sri Lanka (Mead, 1986; 
Alling, 1986; de Silva, 1987; Alling, 1988; 
Leatherwood and Reeves, 1989; Dayaratne and 
Joseph, 1993; Ballance, et al., 1996; Ilangakoon, 
1997 and 2002; De Vos et al., 2012), India 
(Ballance et al., 1996; Kumaran, 2003; Afsaal et al., 
2008; Kumaran, 2012 and references therein), Iran 
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(Braulik et al., 2007; Braulik et al., 2010), Oman 
(Alling, 1983 and 1986; Leatherwood, 1986; 
Ballance and Pitman, 1998; Gallagher 1991; 
Ponnampalam, 2009), UAE (anecdotal reports), 
Somalia (Ballance, et al., 1996; Ballance and 
Pitman, 1998), Seychelles (Ballance and Pitman, 
1998), Mauritius (Corbett, 1994) Madagascar 
(Ballance et al., 1996), Kenya (Wamukoya et al., 
1996), Mozambique (de Boer et al., 2002; Everet et 
al., 2008),  South Africa (Ballance et al., 1996). 
Ballance et al. (1996) reported sightings from south 
of Socotra and in the Arabian Sea. Ballance and 
Pitman (1998) reported that S. coeruleoalba was the 
second most abundant species sighted in the western 
tropical Indian Ocean (14% of all cetaceans) in their 
survey. Striped dolphins are rare in the Gulf of 
Oman and the Arabian Sea and appear to be more 
common in northern and central Indian Ocean 
according to Baldwin (2003). However, recently a 
mass stranding (73 striped dolphins) was reported 
that occurred on October 24, 2007, 60km west of 
Jask port, southern Iran. In addition, a striped 
dolphin skull (reported from the same vicinity) is 
archived at the Department of Environment, Jask, 
Iran (Braulik et al., 2010). This species is not known 
through sightings and/or strandings but expected to 
be present in the territorial waters of Indonesia, 
Malaysia, Myanmar, Bangladesh, Yemen, Union of 
Comoros, Mayotte (France), Tanzania and Reunion 
Island. There are extralimital records from the 
Persian Gulf and the Red Sea (J. Gordon and C. 
Smeenk, pers. comm. in Frazier et al. 1987; 
Hammond et al., 2008).  
 
 Rough-toothed dolphin  
 The status of information on the rough-
toothed dolphin in the Indian Ocean is not very 
different from that for the striped dolphin. Although 
it is known from the Indian Ocean, only a handful of 
records of sightings are available. Most of the 
information comes from beach-cast remains from 
many of the coastlines bordering the Indian Ocean. 
No active research is being carried out in any of the 
regional nations on this species, possibly due to its 
offshore distribution. The available records from the 
Indian Ocean include Australia (Bannister et al., 
1996; V.M. Peddemors and R. Harcourt 2006 pers. 
comm.), Indonesia (de Boer et al., 2002), Thailand 

(Chantrapornsyl et al., 1995; Chantrapornsyl et al., 
1996; de Boer et al., 2002), Maldives (Ballance et 
al., 2001; Anderson, 2005); Sri lanka (Leatherwood 
and Reeves, 1989; Dayaratne and Joseph, 1993; 
Illangakoon, 2002); India (Blanford, 1888-91; 
Leatherwood, 1986; De Silva, 1987; Afsaal et al., 
2008; Kumaran, 2012), Oman (Ballance et al., 
1996; Leatherwood, 1986; Ballance and Pitman, 
1998; Van Waerebeek et al., 1999; Minton, 2004; 
Ponnampalam, 2009, Minton et al., 2011, Oman 
Whale and Dolphin research Group unpublished 
data), Iran (Braulik et al., 2010), South of Socotra 
(Ballance et al., 1996), Gulf of Aden and Red Sea 
(Hershkovitz, 1966; Miyazaki and Perrin, 1994; 
Frazier et al., 1997), Seychelles (Ballance and 
Pitman, 1998), Madagascar (Ballance et al., 1996), 
Tanzania (Chande et al., 1994; Berggren et al., 
2001), Zanzibar (Berggren et al., 2001), 
Mozambique (Peddmors et al., 1997), South Africa 
(Peddmors, 1999). There is no evidence of rough-
toothed dolphins occurring in the Persian Gulf, and 
it is unlikely that this is suitable habitat for this 
deep-water species (Robineau, 1998). Though 
occurrence of this species is unknown in Malaysia, 
Myanmar, Bangladesh, UAE, Yemen, Somalia, 
Kenya, Comoros, Mauritius and Reunion, but it is 
expected to be present in their territorial waters.  

 
DISCUSSION 

 
 Knowledge on marine cetaceans in Pakistan 
has improved considerably since 2005 when a 
dedicated cetacean research project, Cetacean 
Conservation Pakistan (CCP), was initiated jointly 
by the Centre of Excellence in Marine Biology 
(CEMB), University of Karachi, World Wildlife 
Fund (WWF)-Pakistan and University Marine 
Biological Station Millport (UMBSM), Scotland. As 
a result, information on already known species from 
Pakistan was updated with more recent knowledge 
(Gore et al., 2012), and in addition three new 
species, sperm whale Physeter macrocephalus 
(Gore et al., 2007a), Cuvier’s beaked whale Ziphius 
cavirostris (Gore et al., 2007b) and pantropical 
spotted dolphin have been confirmed to occur in the 
Pakistani EEZ (Kiani et al., 2011). Since completion 
of the CCP project in 2008, an action plan has been 
prepared (Gore, 2008) and efforts have been 
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directed to ensure the continuity of research on 
marine cetaceans of Pakistan to facilitate the process 
of development of a proper national cetacean 
conservation policy and also for promoting their 
sustainable use through whale and dolphin watching 
ecotourism by highlighting the need for their 
conservation. As an extension of such efforts regular 
beach surveys are organized by CEMB of the 
University of Karachi along different sections of the 
Pakistan coastline for collection of first-hand 
information on beach cast remains of cetaceans. 
Information on threats being faced by local marine 
cetaceans, causes of mortality and areas of conflict 
with fisheries is also collected.  
 
Striped dolphin 
 The area from where the skull of a striped 
dolphin was retrieved is very near to a famous deep 
water area “the Swatch” along the Sindh coast 
(Figure 1). This area is very interesting as it spans 
over the Indus river delta with a total length of about 
117 km, having depth ranging from ca. 41 to 727 m. 
The Swatch starts ca. 12 km from the coast. This 
area attracts deep-water species of fish, cetaceans 
and other large marine vertebrates (Ahmed, 1985; 
Mikhalev, 1997 and 2000; Aziz Agha, a local game 
fisher, pers. comm.). Large whales such as the 
famous but endangered Arabian Sea humpback 
whale (Megaptera novaeangliae) are well known 
from this area, specifically from Russian illegal 
whaling data (Mikhalev, 1997 and 2000). It is 
possible that the striped dolphins may be using “the 
Swatch” area for their nearshore incursions in order 
to benefit from the rich food resources offered by 
rich mangrove ecosystem of the Indus delta. This is 
in agreement with Archer (2002) who states that the 
habitat of the striped dolphin is mainly oceanic but 
some occurrences over the continental shelf are also 
recorded throughout the range of the species. 
Moreover, the depths found in the Swatch area fall 
in the preferred foraging and diving range of the 
striped dolphin i.e. 200-700m. However, species’ 
diving and foraging behaviour has not been 
extensively studied (Archer, 2002). Its distribution 
also seems to be associated with areas where 
seasonal changes in thermocline depth occur, as 
reported from the eastern tropical Pacific (Reilly 
and Fiedler, 1993). The literature also indicates that 

striped dolphins are commonly recorded from 
riverine mouth areas, which is in line with findings 
of the present study (Perrin, 1975 and references 
therein). Striped dolphins are known to feed on a 
wide variety of small, midwater and pelagic or 
benthopelagic fish, especially lanternfish 
(Myctophidae), cod (Gadus morhua) and 
cephalopods (Archer, 2002). Lanternfish and squids 
are present in the Pakistani EEZ (FAO, 2011) and 
thus can support a striped dolphin population.   
 The pattern of wind driven circulation in the 
Indus delta favours deposition of dead cetaceans, 
and their remains, on the beaches just before the 
start of the turbulent southwest monsoon (mid June 
to September) which is thought to wash these 
specimens from the beaches. Fishing activities also 
decrease considerably during this period, which 
reduces the chances of cetaceans and other large 
marine vertebrate entanglements in fishing gear. 
The present specimen was found before the onset of 
the SW monsoon in the spring intermonsoonal 
period (March to May). Salm (1991) states that 
many beaches are swept clean during the annual SW 
monsoonal period and the peak abundances of dead 
dolphins and other taxa on the Arabian Sea coasts 
are just before the onset of the SW monsoon.  
 The skull measurements were compared with 
those in MeFee et al. (1998) and were found to be 
within the reported range. Though it is difficult to 
establish the cause of death of this dolphin, a series 
of serrations on rostrum are visible which may be an 
indication of negative interaction with fisheries (e.g. 
entanglement and/or a propeller strike). This pattern 
of injuries is similar to those found in some other 
dead dolphins found during beach surveys (Kiani, 
M.S. and Pervaiz, I., unpublished data). The Swatch 
area is one of the most important fishing grounds 
along the Pakistan coastline, being very productive 
due to its close proximity to the nursery grounds 
found in the world’s largest arid mangrove 
ecosystem. Due to this reason fishers come from 
several different locations to this area, e.g. from 
Karachi to Keti Bunder (Indus delta) and from India 
as well. This results in concentration of more fishing 
activities in a small area during the peak fishing 
season, i.e. predominantly during the northeast 
monsoon (November to February) and increases the 
chances of entanglement of cetaceans and other 
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large marine vertebrates in fishing gear.  
 Some commonly practiced fishing methods in 
this area include gillnets of various kinds/sizes and 
trawling. There is no or little information that 
shrimp trawling is associated with cetacean by-catch 
in Pakistan (Niazi, 1990; M. Moazzam Khan, ex-
Director General Marine Fisheries Department of 
Pakistan MFD, pers. comm.). The gillnets are the 
most harmful fishing gear for cetaceans in Pakistani 
waters, as reported from other parts of the world 
(Jefferson and Curry, 1994; Perrin et al., 1994).  
The lengths of medium (100-120mm) and large 
mesh (150-240mm) sized gillnets, used for catching 
pomfrets, groupers, snappers, grunts, queenfish, 
seabreams, shads, catfish, croakers, tuna and other 
scombrids respectively in shelf and high seas, 
exceed the limits set by the United Nations General 
Assembly Resolution 44/225 1991 (M. Moazzam 
Khan, pers. comm.). According to the resolution, the 
length of gillnets should not exceed 2.5km on the 
high seas. However, the nets being used in Pakistan 
range from 7 to10 km in length and can be up to 26 
km long (M. Moazzam Khan, pers. comm.). These 
nets are functioning as “walls of death” and causing 
mortality of cetaceans of all sizes, turtles and other 
non-target species. Striped dolphins are not 
frequently associated with tuna and thus small 
numbers are killed in tuna fisheries (DeMaster et al., 
1992; Perryman and Lynn, 1994). The live sighting 
reported in this paper (Figure 2a) and a dead 
specimen that died as a result of entanglement 
(Figure 2b) were recorded by a captain of a boat 
catching large pelagic fish, including tuna. This 
demonstrates that the species may get entangled in 
the large gillnets being used by such boats in 
Pakistani waters and that striped dolphins are 
getting affected by tuna fishing operations in 
Pakistan. The extent of this issue is still to be 
studied.  
 
Rough toothed dolphin 
 The absence of information on rough-toothed 
dolphins in Pakistan is possibly due to lack of effort 
in deep offshore waters previously as well as in 
recently conducted surveys by the CCP project. As 
in the case of the present sighting, it is possible that 
the fishers fishing in offshore waters interact with 
this species frequently but due to lack of experience 

in proper species identification none of the fishers 
mentioned having seen them in a comprehensive 
fisher community interviews conducted by the CCP 
project 2005-2008 (Gore et al., 2012; Kiani, Ph.D. 
thesis). Such close interactions with fishing vessels 
render this species vulnerable to entanglements in 
fishing gear as well as boat strikes. Although no 
information on by-catch levels of this species are in 
hand, the animals may be getting killed in deeper 
waters and the carcasses may be sinking at sea 
instead of reaching the coastline due to the great 
distances involved. This may be the reason for 
absence of this species in beach cast remains data 
(Kiani, M.S. and Pervaiz, I. unpublished data). The 
first record of this species is a new consideration for 
Pakistan’s Biodiversity Action Plan and for future 
development of a proper strategy for cetacean 
conservation in Pakistan since this new record is 
reported by a tuna gillnet fishing vessel which are 
cause of high levels of by-catch of non-target 
species specifically marine turtles and cetaceans (M. 
Moazzam Khan, pers. comm.). Proper mitigation 
measures are required for their future survival.   
 Strict implementation of relevant laws to 
disperse the concentration of fishing activities, 
particularly in the Swatch, is important for 
conservation of cetaceans in Pakistan. Data on by-
catch have not been accumulated by any of the 
relevant departments, and observer programmes by 
the Marine Fisheries department are not effective in 
recording cetacean interactions, being focused only 
on monitoring illegal fish catch and enforcement of 
fishing area restrictions. Detailed observations on 
the status, diversity, distribution of marine 
mammals, especially offshore cetaceans should be 
done extensively with the collaboration of relevant 
departments of the country and regionally active 
research groups.  
 

ACKNOWLEDGEMENTS 
 
 Funding from Higher Education Commission 
of Pakistan (HEC) under 5000 Indigenous 
Fellowship Scheme is gratefully acknowledged. 
Technical and logistic assistance provided by the 
Centre of Excellence in Marine Biology (CEMB), 
University of Karachi is highly appreciated. W. F. 
Perrin reviewed the manuscript and offered 



M.S. KIANI ET AL.  1120

suggestions for its improvement. The authors also 
recognize the inputs of the anonymous reviewers. 

 
REFERENCES 

 
AFSAL, V.V., YOUSUF, K.S.S.M., ANOOP, B., ANOOP, 

A.K., KANNAN, P., RAJAGOPALAN, M. AND 
VIVEKANANDAN, E., 2008. A note on cetacean 
distribution in the Indian EEZ and contiguous seas 
during 2003–07. J. Cetacean Res. Manage., 10: 209–16. 

AGUILAR, A., 2000. Population biology, conservation threats 
and status of Mediterranean striped dolphins (Stenella 
coeruleoalba). J. Cetacean Res. Manage., 2: 17-26. 

AHMED, M., 1985. Marine Fisheries of Pakistan. Status paper. 
Centre of Excellence in Marine Biology University of 
Karachi and PARC, Islamabad. 150pp. 

ALLING, A., 1983. A preliminary report of marine mammal 
fisheries in Djibouti, Oman and Sri Lanka. Paper 
NARA/SMMIO/SP32 presented to the Symposium on 
Marine Mammals of the Indian Ocean, Colombo, Sri 
Lanka (unpublished). 4pp.   

ALLING, A., 1986. Records of odontocetes in the northern 
Indian Ocean (1981–1982) and off the coast of Sri 
Lanka (1982–1984). J. Bombay nat. Hist. Soc., 83: 376–
94. 

ALLING, A.K., 1988. A preliminary report on the incidental 
entrapment of odontocetes by Sri Lanka’s coastal drift 
net fishery. J. Bombay nat. Hist. Soc., 85: 538–50. 

ANDERSON, R.C., 2005. Observations of cetaceans in the 
Maldives, 1990– 2002. J. Cetacean Res. Manage., 7: 
119–136. 

ARCHER, F.I., 2002. Striped dolphin Stenella coeruleoalba. In: 
Encyclopaedia of marine mammals (eds. W. F. Perrin, 
B. W¨ursig and J. G. M. Thewissen). Academic Press, 
San Diego, CA, pp 1201–1203. 

ARCHER, F. I., II. AND PERRIN, W.F., 1999. Stenella 
coeruleoalba. Mammalian Species, 603: 1-9.  

BALDWIN, R., 2003. Whales and Dolphins of Arabia. Mazoon 
Printing Press L.L.C., Muscat, Oman. 116p.FAO 
Fisheries and Aquaculture Report.  2011. No. 971. 
Karachi, pp. 58. 

BALLANCE, L.T. AND PITMAN, R.L., 1998. Cetaceans of 
the Western Tropical Indian Ocean: distribution, 
relative abundance, and comparisons with cetacean 
communities of two other tropical ecosystems. Mar. 
Mammal Sci., 14:429-59. 

BALLANCE, L.T., ANDERSON, R.C., PITMAN, R.L., 
STAFFORD, K., SHAAN, A., WAHEED, Z. AND 
BROWNELL, Jr. R.L., 2001. Cetacean sightings 
around the Republic of the Maldives, April 1998. J.  
Cetacean Res. Manage., 3:213-218. 

BALLANCE, L.T., PITMAN, R.L. AND FIEDLER, P.C., 
2006. Oceanographic influences on seabirds and 
cetaceans of the eastern tropical Pacific: a review. Prog 

Oceanogr, 69:360–390. 
BALLANCE, L.T., PITMAN, R.L., REILLY, S.B. AND 

FORCE, M.P., 1996. Report of a cetacean, seabird, 
marine turtle and flying fish survey of the Western 
tropical Indian Ocean aboard the research vessel 
Malcolm Baldridge, March 21 – July 26, 1995. NOAA 
Technical Memorandum NMFS (NOAA-TM-
NMFSSWFSC- 224), pp. 132. 

BANNISTER, J.L., KEMPER, C.M. AND WARNEKE, R.M. 
1996. The action plan for Australian cetaceans. 
Australian Nature Conservation Agency. Wildlife 
Australia. 242 pp. 

BERGGREN, P., AMIR, O.A., STENSLAND, E. AND 
JIDDAWI, N.S., 2001. Marine mammals in Zanzibar: A 
resource in need of conservation and management. 
Paper Presented at the Wiomsa Second Scientific 
Symposium, 22 – 25th October 2001, Karimjee Hall, 
Dar es Salaam, Tanzania. 

BLANFORD, W.T. 1888–91. Order: Cetacea. In: The fauna of 
British India, Ceylon and Burma (ed. W.T. Blandford). 
9. Taylor and Francis, London. pp.564–591. 

BRAULIK, G.T., RANJBAR, S., OWFI, F., AMINRAD, T., 
DAKHTEH, S.M.H., KAMRANI, E. AND 
MOHSENIZADEH, F., 2010. Marine mammal records 
from Iran. J. Cetacean Res. Manage., 11:49–63. 

BRAULIK, G.T., SEDIGHI, O., FADAKAR, S., 
MOHAMMADI, H., BROWNELL, R.L., Jr., REEVES, 
R.R., NABAVI, S.M.B. AND FERNANDEZ, A., 2007. 
A retrospective investigation of two dolphin mass 
mortality events in Iran, autumn 2007. Zool. Middle 
East, vol. missing. 

CALZADA, N., AGUILER, A., LOCKYER, C., GRAU, E. 
1997. Patterns of growth and physical maturity in the 
western Mediterranean striped dolphins Stenella 
coeruleoalba (Cetacea: Odontoceti). Canadian J. Zool., 
75: 632-637. 

CARDELLICCHIO, N., GIANDOMENICO, S., RAGONE, P., 
AND DILEO, A. 2000. Tissue distribution of metals in 
striped dolphins (Stenella coeruleoalba) from the 
Apulian coasts, Southern Italy. Mar. Env. Res., 49: 55-
66. 

CHANDE, A.I., MTOKA, G.F., MHITHU, H.A. 1994. Marine 
mammals and fisheries interactions in Tanzania. 
Tanzania Fisheries Research Institute. Unpublished 
Report to UNEP. 39 pp.  

CHANTRAPORNSYL, B.S., ADULYANUKOSOL, K. AND 
KITTIWATHANAWONG, K., 1996. Records of 
cetaceans in Thailand. Phuket mar. biol. Cent. Res. 
Bull., 61: 39-63.  

CHANTRAPORNSYL, S. AND ANDERSEN, M., 1995. The 
small cetaceans in Thai waters. Working paper 
UNEP/SEA95/WP11 presented at the United Nations 
Environment Programme Workshop on the Biology and 
Conservation of Small Cetaceans and Dugongs of 
Southeast Asia, 27-30 June, Dumaguete, Philippines. 



STRIPED AND ROUGH- TOOTHED DOLPHINS IN PAKISTANI WATERS 1121

CORBETT, H.D., 1994. The occurrence of cetaceans of 
Mauritius and in adjacent waters. Rep. Int. Whal. 
Commn., 44:393-97. 

CULIK, B., 2003. Stenella coeruleoalba (Meyen, 1833). Review 
on Small Cetaceans: Distribution, behaviour, Migration 
and Threats. [Online]. Available 
from:http://www.cms.int/reports/small_cetaceans/data/S
_ceoruleoalba/s_coeruleoalba.htm.  

DAYARATNE, P. AND JOSEPH, L., 1993. A study of dolphin 
catches in Sri Lanka. Bay of Bengal Programme, 
Madras BOBP/REP/56: 47pp. 

DE BOER, M.N., BALDWIN, R., BURTON, C.L.K., EYRE, 
E.L., JENNER, K.C.S., JENNER, M.N.M., KEITH, 
S.G., MCABE, K.A., PARSONS, E.C.M., 
PEDDMORS, V.M., ROSENBAUM, H.C., 
RUDOLPH, P., AND SIMMONDS, M.P., 2002. 
Cetaceans in the Indian Ocean Sanctuary: A Review. 
Whale and Dolphin Conservation Society Science 
Report, pp. 1-52. 

DE SILVA, P.H.D.H. 1987. Cetaceans (Whales, Dolphins and 
Porpoises) Recorded off Sri Lanka, India from the 
Arabian Sea and Gulf of Aden and from the Red Sea. J. 
Bombay nat. Hist. Soc., 84: 505-525. 

DE VOS, A., CLARK, R., JOHNSON, C., JOHNSON, G., 
KERR, I., PAYNE, R. AND MADSEN, P.T., 2012. 
Cetacean sightings and acoustic detections in the 
offshore waters of Sri Lanka: March–June 2003. J. 
Cetacean Res. Manage., 12: 185–193.  

DEMASTER, D.P., EDWARDS, E.F., WADE, P. AND 
SISSON, J.E., 1992. Status of dolphin stocks in the 
astern tropical Pacific. In: Wildlife 2001: Populations 
(eds. D. R. McCullough and R. H. Barrett).  Elsevier 
Applied Science, London, pp. 1038-1050 

EVERETT, B.I., VAN DER ELST, R.P. AND SCHLEYER, 
M.H., 2008. A natural history of the Bazaruto 
Archipelago, Mozambique. 118 pp. Special publication, 
no 8. 110-111. 

FANNING, L.P., KHAN, M.W., KIDWAI, S. AND 
MACAULEY, G.J. 2011. Surveys of the offshore 
fisheries resources of Pakistan – 2010. FAO Fish. 
Aquacult. Circ. No. 1065. Karachi, FAO. 87 pp. 

FRAZIER, J.G., BERTRAM, G.C. AND EVANS, P.G.H., 
1987. Turtles and Marine Mammals. In: Red Sea (eds. 
A.J. Edwards and S.M. Head). Pergammon Press, 
Oxford, pp. 288-314. 

GALLAGHER, M.D., 1991. Collections of Skulls of Cetacea: 
Odontoceti from Bahrain. United Arab Emirates and 
Oman, 1969-1990. In: Cetaceans and cetacean 
research in the Indian Ocean sanctuary (eds. S. 
Leatherwood and G. P. Donovan). Marine Mammal 
Technical Report No. 3. UNEP, Nairobi, Kenya, pp. 90-
97. 

GANNIER A., 2000. Distribution of Cetaceans off the Society 
Islands (French Polynesia) as obtained from dedicated 
survey. Aquat. Mamma., 26: 111-126. 

GORE, M., 2008. Action plan for the conservation of marine 
cetaceans of Pakistan. Report for DEFRA Darwin 
Initiative Programme, 26pp. 

GORE, M., AHMAD, E., ALI, Q.M., CULLOCH, R.M., 
HAMEED, S., HASNAIN, S.A., HUSSAIN, B., 
KIANI, S., SHAIK, N., SIDDIQUI, P.J. AND 
ORMOND, R.F., 2007a. Sperm whale, Physeter 
macrocephalus, stranding on the Pakistani coast. J. 
Mar. biol. Assoc. U.K. 87:363-364. 

GORE, M.A., AHMED, E., ALI, Q.M., CULLOCH, R.M., 
HASNAIN, S.A, HUSSAIN, B., IQBAL, P., KIANI, S., 
MACLEOD, C.D., PARSONS, E.C.M, SIDDIQUI, 
P.J., ORMOND, R.F. AND WAQAS, U., 2007b. 
Cuvier’s beaked whale, Ziphius cavirostris, remains 
recovered on the Pakistani coast. J. Mar. biol. Assoc. 
U.K. JMBA2 Biodiversity records online, 5920, Pdf.   

GORE, M.A., KIANI, M.S., AHMAD, E., HUSSAIN, B., 
ORMOND, R.F., SIDDIQUI, J., WAQAS, U. AND 
CULLOCH, R., 2012. Occurrence of whales and 
dolphins in Pakistan with reference to fishers’ 
knowledge and impacts. J. Cetacean Res. Manage., 12: 
235–247. 

HAMMOND, P.S., BEARZI, G., BJøRGE, A., FORNEY, 
K.A., KARCZMARSKI, L., KASUYA, T., PERRIN, 
W.F., SCOTT, M.D., WANG, J.Y., WELLS, R.S. AND 
WILSON, B., 2012. Steno bredanensis. In: IUCN 2012. 
IUCN Red list of threatened species. Version 2012.2. 
<www.iucnredlist.org>. Downloaded on 09 March 
2013. 

HERSHKOVITZ, P., 1966. Catalog of living whales. Bull. U.S. 
Nat. Mus. Nat. Hist., 246: 1-259. 

ILLANGAKOON, A., 1997. Species composition, seasonal 
variation, sex ratio and body length of small cetaceans 
caught off the west, south-west and south coast of Sri 
Lanka. J. Bombay nat. Hist. Soc., 94: 298–306. 

ILLANGAKOON, A., 2002. Whales and Dolphins of Sri lanka. 
WHT Publications, Sri Lanka. 99pp. 

JEFFERSON, T.A., 2002. Rough-toothed dolphin Steno 
bredanensis. In: Encyclopaedia of marine mammals 
(eds. W.F. Perrin, B. Wursig. and J.G.M. Thewissen). 
Academic Press, New York, pp. 1055-1059. 

JEFFERSON, T.A. AND CURRY, B.E., 1994. A global review 
of porpoise (Cetacea: Phocoenidae) mortality in 
gillnets. Biol. Conserv., 67: 167–83. 

KIANI, M.S., 2013. Studies on marine cetaceans of Pakistan 
with a special emphasis on the Indus delta Indo-Pacific 
humpback dolphin, Sousa chinensis (Osbeck, 1765) in 
the Indus delta creek system of Pakistan. Ph.D. thesis, 
University of Karachi (in progress). 

KIANI, M.S., PERVAIZ, I. AND SIDDIQUI, P.J.A., 2011. 
First confirmation of occurrence of the pan-tropical 
spotted dolphin, Stenella attenuata in Pakistani waters 
through a mass stranding event. Mar. Biodiv. Rec., page 
1 of 3.  Marine Biological Association of the United 
Kingdom.doi:10.1017/S1755267211000601; Vol. 4; 



M.S. KIANI ET AL.  1122

e60; published online. 
KUMARAN, P.L., 2003. First confirmed record of striped 

dolphin, Stenella coeruleoalba (Meyen, 1883) from 
India. J. Mar. biol. Assoc. India, 45: 115–20. 

KUMARAN, R.P., 2012. Cetaceans and cetacean research in 
India. J. Cetacean Res.  Manage., 12: 159–172. 

LEATHERWOOD, S., 1986. Whales, Dolphins and Porpoises 
of the Indian Ocean Sanctuary. A catalogue of available 
information. Hubbs Marine Research Centre Technical 
Report No. 87-197. San Diego: Hubbs Marine Research 
Center. 207pp.  

LEATHERWOOD, S. AND REEVES, R.R., 1989. Marine 
mammal research and Conservation in Sri Lanka 1985-
1986. Mar. Mammal Tech. Rep. No. 1, UNEP, Nairobi, 
Kenya.  

LEDUC, R.G., PERRIN, W.F. AND DIZON, A.E., 1999. 
Phylogenetic relationships among the delphinid 
cetaceans based on full cytochrome b sequences. Mar. 
Mammal. Sci., 15:619-648. 

MCFEE, W.E., ROBERTSON, K.M. and LUX, C., 1998. 
Records of the striped dolphin, Stenella coeruleoalba 
stranded in South Carolina. J. Elisha Mitchell scient. 
Soc., 114:119-124. 

MEAD, J., 1986. U.S.N.M. computerized specimen catalog. 
MEAD, J.G. AND BROWNELL, Jr. R.L., 1993. Order Cetacea, 

In: Mammal species of the world: A taxonomic and 
geographic reference (eds. D.E. Wilson and D.M. 
Reeder), Smithsonian Institution, Smithsonian Press, 
Washington, D.C. pp. 349-364 

MIKHALEV, Y., 1997. Humpback whales Megaptera 
novaeangliae in the Arabian Sea. Mar. Ecol.  Progr. 
Ser., 149: 13-21.  

MIKHALEV, Y.A., 2000. Whaling in the Arabian Sea by the 
whaling fleets Slava and Sovetskaya Ukraina. In:. 
Soviet Whaling Data (1949–1979). (eds. A.V. 
Yablokov, V.A. Zemsky and D.D. Tormosov), pp.141–
181. 

MINTON, G., 2004. Population ecology and conservation of 
cetaceans in Oman, with particular reference to 
humpback whales, Megaptera novaeangliae (Borowski 
1781). Ph.D. Thesis, University of London. 

MINTON, G., COLLINS, T., FINDLAY, K. AND BALDWIN, 
R., 2010. Cetacean distribution in the  coastal waters of 
the Sultanate of Oman. J. Cetacean Res. Manage. (in 
press). 

MINTON, G., COLLINS, T.J.Q., FINDLAY, K.P. AND 
BALDWIN, R., 2011. Cetacean distribution in the 
coastal waters of the Sultanate of Oman. J. Cetacean 
Res. Manage., 11: 301−313. 

MITCHELL, E.D., 1975. Porpoise, dolphin, and small whale 
fisheries of the world: status and problems. Int. Union 
Conserv. Nat. nat. Res.,  3:1-129. 

MIYAZAKI, N. AND PERRIN, W.F. 1994. Rough-toothed 
dolphin – Steno bredanensis (Lesson, 1828). pp. 1-21. 

In: Handbook of Marine Mammals Vol. 5. The First  
Book of Dolphins (eds. S.H. Ridgway and R. Harrison). 
Academic Press, London and San Diego.416pp. 

NIAZI, M.S., 1990. Information on fisheries of Pakistan. Paper 
SC/O90/G30 presented to the IWC Symposium on 
Mortality of Cetaceans in Passive Fishing Nets and 
Traps, La Jolla, California, October 1990 (unpublished). 
8pp + Add. [Paper available from the Office of this 
Journal]. 

NOTARBARTOLO DI SCIARA, G., VENTURINO, M.C., 
ZANARDELLI, M., BEARZI, G., BORSANI, F. AND 
CAVALLONI, B., 1993. Cetaceans in the central 
Mediterranean Sea: distribution and sighting 
frequencies. Boll. Zool., 60: 131-138. 

OTT, P.H. AND DANILEWICZ, D., 1996. Southward range 
extensions of Steno bredanensis in the Southwest 
Atlantic and new records of Stenella coeruleoalba for 
Brazilian waters. Aquat. Mammals, 22: 185–189. 

PEDDMORS, V.M., 1999. Delphinids of southern Africa: a 
review of their distribution, status and life history. J. 
Cetacean Res. Manage., 1: 157-165.  

PEDDMORS, V.M., 2006. Personal Communications. 
Graduate School of the Environment, Macquarie 
University, Sydney. 

PEDDMORS, V.M., BEST, P.B., FINDLEY, K.P., GOVE, D., 
RAKOTONIRINA, B., ROSSAUW, A. AND 
SEKIGUCHI, K., 1997. Small cetaceans of the 
Southwest Indian Ocean. Paper SC49/SM33 presented 
to the IWC Scientific Committee. 

PERRIN, W.F., 1975. Variation of spotted and spinner porpoise 
(genus Stenella) in the eastern tropical Pacific and 
Hawaii. Bull. Scripps Inst. Oceanogr., 21: 1-206. 

PERRIN, W.F., DONOVAN, G.P. AND BARLOW, J., 1994. 
Report of the workshop on mortality of cetaceans in 
passive fishing nets and traps. In: Gillnets and 
cetaceans (eds. W.F. Perrin, G.P. Donovan and J. 
Barlow). Rep. Int. Whal. Commn. (Special Issue 15), 
pp. 1-72 

PERRIN, W.F., MITCHELL, E.D., MEAD, J.G., CALDWELL, 
D.K. AND VAN BREE, P.J.H., 1981. Stenella clymene, 
a rediscovered tropical dolphin of the Atlantic. J. 
Mammal., 62: 583–598.  

PERRYMAN, W.L. AND LYNN, M.S., 1994. Examination of 
stock and school structure of striped dolphins (Stenella 
coeruleoalba) in the eastern Pacific from aerial 
photogrammetry. Fish. Bull. U.S., 92:122-131. 

PONNAMPALAM, L.S., 2009. Ecological studies and 
conservation of small cetaceans in the Sultanate of 
Oman, with special reference to spinner dolphins, 
Stenella longirostris (Gray, 1828). Ph.D. thesis. 
University of London. 

REEVES, R. AND NOTARBARTOLO DI SCIARA, G., 2006. 
The status and distribution of Cetaceans in the Black 
Sea and Mediterranean Sea. IUCN Centre for 
Mediterranean Cooperation, Málaga, Spain, pp. 137. 



STRIPED AND ROUGH- TOOTHED DOLPHINS IN PAKISTANI WATERS 1123

REILLY, S.B. AND FIEDLER, P.C., 1993. Interannual 
variability of dolphin habitats in the eastern tropical 
Pacific. I. Research vessel surveys, 1986–1990. Fish. 
Bull (Wash DC), 92:434–450. 

RITTER, F., 2002. Behavioural observations of rough toothed 
dolphin (Steno bredanensis) off La Gomera (Canary 
Islands) with a special reference to their interaction with 
humans. Aquat. Mammals, 28: 46-59. 

ROBINEAU, D., 1998. The cetaceans of the Arabo-Persian 
Gulf: a review. Paper SC/50/SM1 presented to the IWC 
Scientific Committee, April 1998 (unpublished). 15pp. 

ROSS, G.J.B., 2006. Review of the conservation status of 
Australia's smaller whales and dolphins. Page(s) 124. 
[Online]. Report to the Australian Department of the 
Environment and Heritage, Canberra. Available 
from: http://www.environment.gov.au/coasts/publicatio
ns/pubs/conservation-smaller-whales-dolphins.pdf. 

SALM, R.V., 1991. Live and beached cetacean observations, 
Sultanate of Oman: Scientific Results of the IUCN 
Coastal Zone Management Project (CZMP4:F14). 

Report prepared for the Ministry of Commerce and 
Industry, Sultanate of Oman. (Unpublished). 26 pp. 

VAN WAEREBEEK, K., FELIX, F., HAASE, B., PALACOIS, 
D.M., MORA PINTO, D.M. AND MUNOZ 
HINCAPIE, M., 1998. Inshore records of the striped 
dolphin, Stenella coeruleoalba, from the Pacific coast 
of South America. Rep. Int. Whal. Comm., 48:525-532.  

VAN WAEREBEEK, K., VAN BRESSEM, M.F., ALFARO-
SHIGUETO, J., SANINO, G. P., MONTES, D. AND 
ONTON, K., 1999. A preliminary analysis of recent 
captures of small cetaceans in Peru and Chile. In: IWC 
Scientific Committee document SC/51/ SM17. Grenada, 
p. 12. 

WAMUKOYA, G.M., MIRANGI, J.M. AND OTTICHILLO, 
W.K., 1996. Report on the marine aerial survey of the 
marine mammals, sea turtles, sharks and rays. KWS 
Tech. Ser. Rep., 1: 1-22.  

 
(Received 4 May 2013, revised 10 June 2013) 

 

 


