I0TC-2022-WPEB18-24

Bycatch of deep dwelling cetacean in gillnet fisheries of Pakistan

Muhammad Moazzam
WWE-Pakistan, 35-D, PECHS, Block-6, Karachi 75400, Pakistan
(mmoazzamkhan@gmail.com)

ABSTRACT

Gillnet being deployed for catching tuna and tuna like species is known to be marred with high
bycatch of non-target species including cetaceans. Studies have indicated that small cetaceans
mainly dolphins frequently get entangled and die in gillnets that are placed on the surface of
the sea. However, introduction of subsurface gillnetting (placing net 2 m below sea surface)
led to major reduction in the entanglement of cetacean. This mode of gillnet operation was
adopted by entire tuna gillnet fleet in Pakistan which eliminated mortality of cetaceans in
Pakistan. Studies have, however, revealed that subsurface gillnetting is not effective against
deep dwelling cetaceans. Species belonging to family Delphinidae (Risso’s dolphin), Family
Kogiidae (dwarf sperm whales and pygmy sperm whales) and Family Ziphiidae (Longman’s
beaked whale, Mesoplodon sp. and Cuvier's beaked whale) were reported to get entangled in
gillnets placed on both surface and subsurface of sea. These deep dwelling species dive to deep
sea (possibly deeper than 300 to 500 m) to feed mainly on meso- and bathypelagic cephalopods,
fish and crustaceans. It seems that while surfacing, these cetaceans cannot avoid gillnet placed on
surface or even subsurface. The study further revealed that entanglement of Risso’s dolphin (Grampus
griseus), dwarf sperm whales (Kogia sima) and pygmy sperm whale (Kogia breviceps) has an
increasing trend since 2015 till 2019. Main entanglement of these species were observed during
Pre-Southwest Monsoon Period (March and April) whereas limited entanglements were
observed in other parts of the years. Study has further revealed that the entanglement of all
deep dwelling cetaceans were more frequent between 1,000 and 2,000 m. The study also reports
for the first time entanglement and release of Longman’s beaked whale Indopacetus pacificus,
an unidentified species of Mesoplodon sp. and Cuvier’s beaked whale (Ziphius cavirostris) in
subsurface gillnets deployed along Pakistan coast. The study also suggests that Murray Ridge
and continental slope along Indus Swatch seems to be hotspot of deep dwelling cetaceans.

INTRODUCTION

Gillnets are important fishing gear being used for catching tuna and tuna like fisheries globally
and are known for high bycatch of non-target species including cetaceans (Anderson et al.,
2020; Kratzer et al., 2020; 2021; Northridge, 1984; 1990; 1991; Vidal, et al., 1994). Cetaceans
were also observed to be important part of the bycatch of tuna gillnet fisheries in Pakistan
(Kiani et al. 2022; Kiszka, et al., 2021; Moazzam, 2013; 2021; Moazzam and Nawaz, 2013;
2014; Nawaz and Moazzam, 2013; Niazi, 1990). Studies have reported major entanglement of
small cetaceans including dolphin species along the coast of Pakistan (Kiszka et al., 2021;
Moazzam, 2013; 2021; Moazzam and Nawaz, 2013; 2014; Nawaz and Moazzam, 2013).

Kiani et al. (2022), Kiszka et al. (2021), Moazzam (2013; 2021), Moazzam and Nawaz (2013;
2014) and Nawaz and Moazzam (2013) reported presence of deep dwelling cetaceans in the
bycatch of the tuna gillnet fisheries of Pakistan. Kiszka, et al. (2021), Moazzam (2013, 2021),
Moazzam and Nawaz (2013, 2014) and Nawaz and Moazzam (2013) reported entanglement of
Risso’s dolphin (Grampus griseus) whereas Kiszka, et al. (2021) reported dwarf sperm whale
(Kogia sima) and Kiani et al. (2022) reported Longman’s beaked whale Indopacetus pacificus
and an unidentified species of Mesoplodon sp. as bycatch of tuna gillnet fishing in Pakistan.
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Present provides details of entanglement of deep dwelling cetaceans in the gillnet fisheries of
Pakistan.

MATERIAL AND METHODS

The information presented in the present study is based on the information generated through
WWEF-Pakistan’s Crew Based Observer Programme under which observers were posted on
about 75 tuna gillnetters during October 2012 and September 2019 (Moazzam, 2019). All
records of deep dwelling cetaceans recorded by the observers were examined in detail. Based
on this information, distribution and seasonality of occurrence of these cetacean were reported
in this paper.

RESULTS AND DISCUSSIONS

Six species of deep dwelling cetaceans were reported by WWF-Pakistan’s Crew-based
Observer Programme during October 2012 and September 2019. These include Risso’s dolphin
(Grampus griseus), dwarf sperm whale (Kogia sima), pygmy sperm whale (Kogia breviceps),
Longman’s beaked whale (Indopacetus pacificus), an unidentified species of mesoplodont
beaked whales (Mesoplodon sp.) and Cuvier’s beaked whale (Ziphius cavirostris).

Risso’s Dolphin-Grampus griseus (G. Cuvier, 1812) (Fig. 1-2)

Risso’s dolphin prefer environment off the continental shelf on steep banks, with water depths
varying from 400-1,000 m (Baird, 2009). It is globally distributed in temperate and tropical
waters, preferring deep, steeply sloping habitats over continental slopes and around oceanic
islands (Jefferson et al. 2014). It is known to range extensively across the tropical western
Indian Ocean, including the Gulf of Aden, the Sea of Oman, the wider Arabian Sea and the
Red Sea (Notarbartolo di Sciara et al. 2021). From Pakistan it was reported by Gore et al. 2012;
Kiszka et al., 2021; Moazzam and Nawaz, 2014).

During October, 2012 and September, 2019, a total of 24 cases of entanglements of Risso’s
dolphins were reported from tuna gillnet fisheries of Pakistan. In addition, there was a record
of entanglement of Risso’s dolphin in coastal gillnet fisheries whereas a stranding of this
species was reported from Clifton Karachi which is possibly died due to entanglement in
gillnet.

Fig. 1. Entanglement of the Risso’s dolphin (Grampus griseus) in tuna gillnet on 3 April,
2013.

Distribution of Entanglement

Entanglement of Risso’s dolphin was reported from out continental shelf, along continental
slope, along oceanic ridge and deep oceanic basin along Sindh and Balochistan coast (Fig. 3).
A major part of the entanglements of Risso’s dolphin were recorded from Murray Ridge. This
ridge forms the boundary between the Indian and Arabian plates in the northern Arabian Sea
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(Minshull et al., 2015). Entanglements of Grampus griseous were also reported along
continental slope facing Indus Swatch (Canyon). No entanglement is reported in the coastal
waters.

Fig. 2. Entanglement of the Risso’s dolphin (Grampus griseus) in tuna gillnet on 11
February, 2019.
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Fig. 3. Map of Pakistan showing locations of entanglement of the Risso’s dolphin (Grampus
griseus).

Bathymetric Distribution of Entanglement

Entanglement of Risso’s dolphin in the tuna gillnets is reported from the area that has a depth
between 500 and 3,500 m (Fig. 4). Highest numbers of entanglement were reported from the
areas that have depth between 500 and 2,000 m with maximum entanglement reported from
the area that has depth of 1,000 m with another minor peak at 2,000 m. Risso’s dolphin is
recorded to dive to depths of 600 metres in pursuit of prey (Visser, et al., 2021).

Seasonality of Entanglement

A marked seasonality in the entanglement of Risso’s dolphin (Grampus griseus) was observed
during the present study (Fig. 5). Entanglement of Risso’s dolphin was observed to be high
during Northeast Monsoon (December to February) and Pre-southwest Monsoon calm period
(March and April). Maxima of entanglement was observed in March with another minor peak
in April. No entanglement was reported in May, October and November. It may be added that
June and July are observed as voluntary close season, therefore, no record to entanglement was
observed during these two months. It may be added that Gore et al. (2012) reported occurrence
of Risso’s dolphins along Balochistan coast during Northeast Monsoon whereas during the
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present study only a few records of entanglements of Risso’s dolphins were reported during
Northeast Monsoon period (December to February).

Bathymetric Distrbution of Entanglement of Risso's Dolphin
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Fig. 4. Bathymetric distribution of entanglement of the Risso’s dolphin (Grampus griseus).
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Fig.5. Seasonal changes in the entanglement of the Risso’s dolphin (Grampus griseus).

Year-wise Changes in Entanglement

Fig. 6 presents changes in entanglement of Risso’s dolphin during 2012 and 2019. There seems
to be a gradual increase in the number of entanglements of Risso’s dolphin from 2014 onward.
It may be added that during 2012 and 2014, there were only 4 crew-based observers that were
deputed on fishing vessels and reported the events of entanglements. The number of observers
were increased and reached a level of 75 till the end of 2015. Between 2012 and 2015, only
surface tuna gillnets were used by fishermen whereas sub-surface gear was introduced in 2016
and a major reduction in the entanglement of cetaceans was noticed in subsurface gillnets
(Kiszka et al., 2021, Moazzam, 2019, 2021) whereas a major increase in the entanglement of
Risso’s dolphin was observed in the subsurface gillnet operation during this period.
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Fig. 6. Year-wise changes in the entanglement of the Risso’s dolphin (Grampus griseus).

Dwarf sperm whales Kogia sima (Owen, 1866) and Pygmy sperm whales-Kogia breviceps
(Blainville, 1838) (Fig. 7-8)

Dwarf and pygmy sperm whales have a similar overlapping worldwide distribution in tropical
to warm-temperate waters, particularly over continental shelf and slope waters (Jefferson et al.
2015; Notarbartolo di Sciara et al. 2021). In the western Indian Ocean, dwarf sperm whales are
uncommon but widely distributed; they occur from South Africa to the Gulf of Aden, the Sea
of Oman and the Arabian Seas (Ballance and Pitman 1998; McAlpine, 2018). Gore et al. (2012)
reported Kogia sima from offshore of the Indus Delta in Pakistan whereas Nawaz and
Moazzam (2014) and lyas (2015) mentioned about entanglement of a dwarf sperm whale in a
gillnet in Pakistan. A pygmy sperm whale was reported from Somniani, Pakistan, and is the
only record of this species from the region (Gore et al. 2012). However, it is based on a third
party report, and there are no substantiating photographs or other evidence to conclusively
confirm its occurrence.

Kogia sima and Kogia breviceps were included in various checklists and reports from Pakistan
but these seems to be based mainly on speculation of wider occurrence of these species (Ahmad and
Ghalib, 1975; de Silva,1987; Roberts, 1997). These are, however, found widely over temperate and
tropical waters of the Atlantic, Pacific, and Indian Oceans (McAlpine, 2018), however, of rare
occurrence in Pakistan.

During October, 2012 and September, 2019, a total of 18 cases of entanglements of dwarf
sperm whales (Kogia sima) and 5 cases of entanglements of pygmy sperm whales (Kogia
breviceps) were reported from tuna gillnet fisheries of Pakistan.

Distribution of Entanglement

Entanglement of dwarf sperm whales (Kogia sima) and pygmy sperm whales (Kogia breviceps)
was reported from out continental shelf, along continental slope, along oceanic ridge and deep
oceanic basin along Sindh and Balochistan coast (Fig. 9). A major part of the entanglements of
Kogia sima and Kogia breviceps were recorded from Murray Ridge. Entanglements of dwarf
sperm whales and pygmy sperm whales were also reported along continental slope facing Indus
Swatch (Canyon). No entanglement is reported in the coastal waters.
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Fig. 7. Kogia sima from Khori Great Bank, off Sindh Coast entangled in tuna gillnet on
January 3, 2019.

Fig. 8. Kogia breviceps from Murray Ridge, off Balochistan Coast entangled in tuna gillnet
on March 31, 2018.
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Fig. 9. Map of Pakistan showing locations of entanglement of the dwarf sperm whales (Kogia
sima) and pygmy sperm whales (Kogia breviceps)

Bathymetric Distribution of Entanglement

Entanglement of dwarf sperm whales and pygmy sperm whales in the tuna gillnets is reported
from the area that has a depth between 500 and 3,000 m (Fig. 10). Highest numbers of
entanglement were reported from the areas that have depth between 2,000 and 3,000 m with
maximum entanglement reported from the area that has depth of 2,000 m Entanglements of
pygmy sperm whales (Kogia breviceps) were recorded from the areas which has a depth of 500
and 2,000 m. According to Dunphy-Daly and Heithaus (2007), K. sima can dive to average depth of
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around 250 m the Bahamas whereas according to Baird (2005) both Kogia spp. were sighted most
frequently in deeper portions along the main Hawaiian Islands where mean depth was 1,425 m.
K. breviceps were most frequently sighted in waters ranging from 400 to 1,000 m in depth in
the north-central and western Gulf of Mexico (Dauvis, et al. 1998).

Bathymetric distribution of entanglement of Kogia spp.
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Fig. 10. Bathymetric distribution of entanglement of the dwarf sperm whales (Kogia sima)
and pygmy sperm whales (Kogia breviceps)

Seasonality of Entanglement

A marked seasonality in the entanglement of dwarf sperm whales (Kogia sima) and pygmy
sperm whales (Kogia breviceps) was observed during the present study (Fig. 11). Entanglement
of both species was observed to be high during Pre-southwest Monsoon calm period (March
and April). Maxima of entanglement was observed in March with another minor peak in April.
No entanglement was reported in August, October and November. June and July is observed
as voluntary close season, therefore, no record to entanglement of Kogia spp. was observed
during these two months.

Seasonal changes in the entanglement of the Kogia spp.
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Fig.11. Seasonal changes in the entanglement of the Kogia spp.
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Year-wise Changes in Entanglement

Fig. 12 presents changes in entanglement of dwarf sperm whales (Kogia sima) and pygmy
sperm whales (Kogia breviceps) during 2015 and 2019. No entanglement of both species were
recorded during 2012 and 2014. There seems to be a gradual increase in the number of
entanglements of dwarf sperm whales (Kogia sima) from 2017 onward. It may be added that
sub-surface gear was introduced in 2016 and a major reduction in the entanglement of small
cetaceans was noticed in subsurface gillnets, however, on the contrary a major increase in the
entanglement of Kogia spp. was observed in the subsurface gillnet operation.

Temporal Distribution of Kogia spp. along Pakistan Coast
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Fig. 12. Year-wise changes in the entanglement of the dwarf sperm whales (Kogia sima) and
pygmy sperm whales (Kogia breviceps)

Both Kogia spp. have a balloon-like intestinal structure filled with a reddish-brown slurry. This
may be ejected from anus into the water when these whales are disturbed or threatened
(Staudinger, et al., 2013; Yamada, 1954. Scott and Cordaro, 1987). The cloud produced by
this startle response may cover an area of 100 square meter and serve to temporarily conceal
the animal or operate as a decoy (Scott and Cordaro, 1987). Crew-based observers have
reported that almost all entangled Kogia spp, are covered by a reddish brown slimy liquid like
substance (Fig. 13-14) which has nauseating smell. This slimy liquid is very difficult to wash,
as it sticks to net and ropes. The fishermen have observed that once entangled, most Kogia
specimen struggle hard and get wrapped up in the fishing net (Fig. 13). Since they are under
stress therefore, they release reddish brown slurry. The stench despite cleaning may persist for
a few days making it difficult to work in the area of boat where it was place for disentanglement
and discard. Staudinger, et al., (2013); Yamada (1954) and Scott and Cordaro (1987) have
reported ejection of red-brown slurry from anus into the water when these whales are disturbed
or threatened but it seems that this is also being done to avert predators which is supported by
nauseating smell of the ejected slurry.

Longman’s beaked whale- Indopacetus pacificus (Longman, 1926) and Mesoplodon sp.
(Fig. 15)

On 10 February, 2015, a specimen of Longman’s beaked whale (Indopacetus pacificus) was
entangled in the tuna gillnets (Fig. 16) off the coast of Sindh (depth 1571 m). This was first
record of this species from the Arabian Sea (coast of Pakistan). This was later on detailed by
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Kiani et al. (2021) who reported its length to be 5-6 m. This whale was safely released by the
fishermen. In addition, Kiani et al. (2021) reported an unidentified species of mesoplodont
beaked whales (Mesoplodon sp.) from offshore waters of Pakistan (Fig. 16). First record of
Mesoplodon sp. was reported on March 31, 2017 from offshore waters of Indus Swatch (depth
2,960 m). The entangled whale having a length of about 4 m was released.

Fig. 13. Kogia sima completely rolled up in the net at off Ormara, off Balochistan Coast on
April 20, 2018. Fishermen trying to wash out the slimy slurry before disentanglement
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Fig. 14. Kogia sima covered with slimy slurry at Murray Ridge, off Balochistan Coast
reported by Ghani Gul (Observer) on March 26, 2018.

Fig. 15. Entanglement of Longman’s beaked whale- Indopacetus pacificus in tuna gillnet on
11 February, 2015
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Like other beaked whale, Longman's beaked whales live in generally in about 1,000 m depth
in pelagic waters of tropical and subtropical regions in the Indian and Pacific Oceans. It is
believed to feed on deep dwelling cephalopods like other beaked whales. Mesoplodon sp. also
is beaked whale which is known to be deep divers and suction feeders taking mainly
mesoplagic fish and squid. They are small whales ranging in size from 3.0 to 6.2 m and are
found around the world in offshore waters from the subarctic to the subantarctic. Genus
Mesoplodon currently comprises 15 species of beaked whales, making it by far the most diverse
cetacean genus. However, because of insufficient information, none of Pakistani specimen
could be assigned to any species.
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Fig. 16. Map of Pakistan showing locations of entanglement of Longman’s beaked whale-
Indopacetus pacificus (Longman, 1926) and Mesoplodon sp.

Cuvier's beaked whale- Ziphius cavirostris Cuvier, 1823 (Fig. 18)

Cuvier’s beaked whale (Ziphius cavirostris) was reported Pakistan by Pilleri and Gihr (1972)
based on a vertebra found near Damb, Miani Hor, Balochistan. They very tentatively identified
this as a Z. cavirostris bone. Based on the Pilleri and Gihr (1972) article, both Roberts (1997)
and de Boer et al. (2000) included Z. cavirostris in the checklist of cetacean recorded in
Pakistani waters. Gore et al. (2007) authentically reported this species from Pakistan based on
skull, some vertebrae and ribs from Khobar Creek, Indus Delta. A stranding of Z. cavirostris
was reported from Gwadar Balochistan on 15 August 2017 whose cranial morphology is being
described by Shafiq et al. (2022).

A specimen of Z. cavirostris was entangled in the tuna gillnet on 13 January 2019 from off
Indus Swatch at a depth of 2,574 m (Fig.17). This specimens (Fig. 18) seems to have a length
of 4.3 m was later on released by fishermen. There are two other unauthentic records of
entanglement of Cuvier’s beaked whale in the gillnets which are being examined to ascertain
their identity and record other details.

Cuvier's beaked whales hold the records for both the deepest dive (2,992 m) ever documented
for any mammal and the longest dive ever documented for any mammal (Baird, 2018). Like
other beak whales it also feed on mesopelagic and bathpelagic squids and other cepahlopods
and sometimes fish and crustaceans.
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Fig. 17. Map of Pakistan showing location of entanglement of Cuvier's beaked whale
(Ziphius cavirostris).
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Fig. 18. Cuvier's beaked whale (Ziphius cavirostris) entangled in the tuna gillnet on 13
January 2019 from off Indus Swatch.

DISCUSSION

Gillnet is an important fishing gear being used for catching tuna and tuna like fishes in coastal
and offshore waters of many countries including Pakistan, however, this gear is known to be
marred with high bycatch of non-target species. Cetaceans are reported to be an important
component of the bycatch of gillnets including in the Indian Ocean (Anderson et al., 2020;
Kiszka, et al., 2021; Moazzam, 2013; 2021; Moazzam and Nawaz, 2013; 2014; Nawaz and
Moazzam, 2013).

Most of the studies reported entanglement of small cetaceans including dolphin species already
known to widely distributed along the coast of Pakistan (Kiszka et al., 2021; Moazzam, 2013;
2021; Moazzam and Nawaz, 2013; 2014; Nawaz and Moazzam, 2013). Surface dwelling
cetaceans that includes both baleen whales as well as toothed whales mainly dolphin are highly
prone to entanglement in gillnets which are mainly placed on the surface of the sea (Moazzam,
2013). Experiments were conducted by WWEF-Pakistan on use of subsurface gillnetting
(placing net 2 m below sea surface) yielded positive results and major reduction in the
entanglement of cetacean was noticed (Moazzam and Nawaz, 2017; Kaszka et al., 2021).
Subsurface gillnet was adopted by entire tuna gillnet fleet in Pakistan which eliminated
mortality of cetaceans in Pakistan (Moazzam, 2021), however, it was noticed that some species
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of deep dwelling cetaceans that surface to inhale air but dive to greater depth for feeding were
observed be get entangled in even subsurface gillnets.

Species of cetaceans belonging to family Delphinidae (Risso’s Dolphin), Family Kogiidae
(dwarf sperm whales and pygmy sperm whales) and Family Ziphiidae (Longman’s beaked
whale, Mesoplodon sp. and Cuvier's beaked whale) were reported to get entangled in gillnets
placed on predominantly subsurface. These deep dwelling species feed mainly on meso- and
bathypelagic squid, and also fish and crustaceans, however, cephalopods are their staple diet (Baird,
2009, 2018; Beatson, 2007; Bloodworth and Odell, 2008; Davis et al., 1998; dos Santos and Haimovici,
2001; Jefferson, et al. 2015; Ross 1979; Staudinger, et al., 2013).

It is interesting to note that Murray Ridge and continental slope along Indus Swatch seems to be hotspot
of deep dwelling cetaceans including Risso’s dolphin (Grampus griseus), dwarf sperm whales
(Kogia sima) and pygmy sperm whale (Kogia breviceps), Longman’s beaked whale
Indopacetus pacificus, species of Mesoplodon and Cuvier’s beaked whale (Ziphius cavirostris).
Further studies are required to investigate distribution of these deep dwelling cetaceans in these
areas as well as along the continental shelf and continental slope along Pakistan coast as well
as in the Murray Ridge area and deep Arabian Sea basin.
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