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ABSTRACT

There is a need to develop ‘10TC identification cards’ for identification of marine mammals
which interact with IOTC-managed fisheries. A total of 32 species of cetaceans are
suggested for inclusion in the identification cards. Estimated cost of development and
production is $US 17,000.
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Introduction

The interaction of fishing gears and vessels with marine species, which are not targeted by
fishermen but co-occur together with wanted species, are currently a major issue in the fisheries
management and ecosystem conservation (Northridge, 1984, 199143, b; Alverson et al., 1994; Kock
et al., 1996; Wickens, 1995; Brothers et al., 1999; Hall et al., 2000; Tasker et al., 2000; Jackson et
al., 2001; Gilman et al., 2006, 2007, Reeves et al., 2013, Zydelis et al., 2013, Moore, 2014).
Worldwide development of fisheries and degradation of marine habitats through overfishing or
more complex interplays on ecosystem scales have given rise to growing concerns for the
sustainability of current approaches to the management of marine living resources and
ecosystems. Interactions of fisheries with non-target species can be complex, and may occur in
several principal forms: as bycatch (catch of unwanted species, either lethal for them or not),
habitat alteration, animal disturbance, and depredation (damage of the catch or fishing gears by
unwanted species).

The Indian Ocean tuna fisheries, internationally managed by I0TC, are commonly facing three
types of interactions with cetaceans: bycatch, animal disturbance and depredation (Romanov,
2002, Romanov et al., 2008; Anderson, 2014). In the same time whole of the Indian Ocean area is
covered by the Indian Ocean Sanctuary (I0S, sometimes referred to as the Indian Ocean Whale
Sanctuary, IOWS) established by the International Whaling Commission (IWC) to protect several
large cetacean species from intentional harvesting (Holt, 2012).

Most marine mammal species are long-living animals with slow reproduction rate (Barlow,
Clapham, 1997; Lubetkin et al., 2012). Any interaction that produces additional mortality or
potential decrease in the reproduction rate may result in detrimental effects on their populations.
In particular many stocks of whales that experienced excess whaling pressure during the last
century have still not recovered and their potential recovery remains questionable (Branch et al.,
2007, Schipper et al., 2008).

Species

In recent years cetacean taxonomy has undergone something of a revolution, with the discovery
of several ‘cryptic’ species and the recognition of taxa with uncertain status (species/sub-
species/races etc.). With much uncertainty remaining, it will be impossible to produce a definitive
guide at present, however, we suggest following the most up-to-date taxonomy (Jefferson et al.,
2008; Committee on Taxonomy, 2014; Perrin, 2014).

Classic morphological taxonomy indicate that a total number of marine mammals in the Indian
Ocean region is equal to 54 species: 8 species of baleen whales, 36 species of toothed whales
(including 8 whales and 28 dolphins and porpoises), 1 sirene species (dugong), and 9 pinnipeds
(Annex I) (Jefferson et al., 1983, 2008).

Interactions
Here we summarize interactions reported for major tuna and tuna-like species fisheries in the
Indian Ocean.
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Purse seine fisheries

Intentional or non-intentional sets on whales. Intentional sets on cetaceans are prohibited by EU
regulation (EC, 2007) and by IOTC Resolution (IOTC, 2013). Whale-associated tuna fisheries were
documented in the past for several PS fleets (Cort, 1992; Stretta et al., 1997, Romanov, 2002;
Anderson, 2014) and may reach 9% of fishing effort in certain seasons (Romanov, 2002, Capieto et
al.,, 2012). Currently such fishing practice remains ‘cryptic’ due to legislative collisions with
regulations listed above. Rare documented sets on whales are mostly declared as ‘non-
intentional’. Identification and reporting even such minor ‘non-intentional’ interaction would be
important step in evaluation of cetacean interactions with PS fisheries.

Past studies identified the following species associated with PS tuna fisheries:

Baleen whales: Bryde’s whale B. edeni, sei whales Balaenoptera borealis, fin whale B. physalus,
minke whales B. acutorostrata, and pygmy blue whales B. musculus brevicauda (Romanov, 2002).
Note that the most frequent interactions are likely to be with Bryde’s whales, and the taxonomy
of this taxon is uncertain (Anderson, 2014).

Large toothed whales: sperm whale (Physeter macrocephalus Linnaeus, 1758), while not
associated with tuna, is common species and is commonly recorded in the areas of the tuna
purse-seine fishery. Encounters with common species should be considered to distinguish
interactions from simple presence in the area (Romanov, 2002).

Delphinids or small toothed whales: It is known that tuna associates with dolphins worldwide
(Donahue, Edwards, 1996; Hall, Roman, 2013) and in particular in the Western Indian Ocean (de
Silva and Boniface, 1991, Romanov, 2002; Adam and Jauharee, 2009; Anderson, 2014). Such
associations are commonly used by purse seine fleet (Perrin, 1969; Joseph, 1991, 1994; Hall,
1998) to catch tuna. In offshore regions of the WIO tuna-dolphin associations have been reported
to be rare, and purse seining on them is reported to be uncommon (Romanov, 2002; Anderson,
2014; Escalle et al.,, 2014 in press). However several delphinid species (known for their
associations with tuna schools) might potentially be involved in tuna fisheries-dolphins
interactions: spinner dolphin Stenella longirostris, pantropical spotted dolphins Stenella
attenuata, common dolphin Delphinus delphis, common bottlenose dolphin Tursiops truncatus,
and rough-toothed dolphin Steno bredanensis (Escalle et al., 2014 in press). The latter species is
also known as FAD-associated species (Hall, Roman, 2013).

Longline fisheries

Baleen whales and large toothed whales: Rare accidental non-lethal interactions (entanglement)
have been observed. Entanglements were documented for at least one species: humpback whale
Megaptera novaeangliae (our non-published data), while all species of baleen whales occurs in
the regions as well as sperm whale are potentially susceptible to such type of interaction. While
sperm whale depredation is well-known phenomenon for demersal longline (Kock et al., 2006), no
sperm whale depredation are ever reported for pelagic longline fisheries.

Delphinids or small toothed whales: are commonly involved in two interactions with longlines
gear both as depredating fish caught or bait (sometimes resulting in catch and foul hooking) or by
simple entanglement non-associated with depredation. The following species are known (or
supposing to be known) in interactions with longline gear: killer whale Orcinus orca, false killer
whale Pseudorca crassidens, pygmy killer whale Feresa attenuata, pilot whales Globicephala
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macrorhynchus, Risso’s dolphin Grampus griseus, bottlenose dolphin Tursiops truncatus

(Romanov et al., 2008). Other species like melon-headed whale Peponocephala electra and
smaller species like delphinids are apparently also vulnerable to interaction with longline gear.

Estimated cryptic mortality of target species boosted by depredations may reach in average 12%
of longline CPUE for tuna targeting fisheries (Romanov et al., 2008) and even higher values for
swordfish targeting fisheries (Bach et al., 2011).

Gillnet fisheries

High risk of cetacean mortality was one of the principal reasons of the development of the
Wellington Convention, that established a limit of 2.5 km of legal length of driftnet and UN ban
of large-scale driftnetting using the nets that exceed legal limit (UN, 1991). However gillnet
fisheries are still considered the primary gear responsible for cetacean mortality (Waugh et al.,
2011, MRAG, 2012; Anderson, 2014).

Baleen whales and large toothed whales: Accidental entanglement of baleen whales and sperm
whales in drifting gillnets is known worldwide (Northridge, 1984, 1991a, 1991b, Moore, 2014) and
in the Indian Ocean in particular (Fonteneau, 2011).

Delphinids or small toothed whales: Mortality of delphinds in gillnets is known and well
documented. All species of delphinids inhabiting area of I0OTC responsibility are vulnerable to
gillnets (Northridge, 1984, 1991a, 1991b, Kiszka et al., 2009; Anderson, 2014).

Collateral damage: needs on quantification and identification
Below is a list of principal interactions affecting marine mammals and pelagic fisheries in the area
of IOTC responsibility.

e Bycatch:
o cetacean mortality GILL,
o cetacean injures or (rare) mortality LL, PS.
e Disturbance:
o physical interactions PS (baleen whales),
o physical interactions (to less extend) LL, GILL,
o acoustic interactions, use of acoustic pingers, dolphin dissuasive devices LL, GILL,
o chasing disturbance PS, apparently PL.
e Depredation:
o loss of catch and profit LL, GILL. Ecological impacts due to hypothetical alteration
of natural chasing and feeding behavior. In other oceans known also for
PL/TROLL, not documented for Indian Ocean.

Such wide range of potential interactions including losses is poorly documented and quantified in
major tropical fisheries and in the Indian Ocean in particular. In the need to quantify marine
mammals interaction with fishing gears (including depredation) and evaluate their impact has

! Large-scale driftnets were defined as nets over 2.5 Km in length under the Convention for the prohibition
of fishing with long driftnets in the South Pacific (Wellington Convention); Wellington, 24 November 1989,
which entered into force on the 17th May 1991.
http://www.ecolex.org/server2.php/libcat/docs/TRE/Full/En/TRE-001043.txt ;
http://www.ecolex.org/server2.php/libcat/docs/TRE/Full/En/TRE-001132.txt ;
http://www.ecolex.org/server2.php/libcat/docs/TRE/Full/En/TRE-001133.txt
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been clearly expressed earlier (Romanov, Bach, 2009, Romanov et al.,, 2009, Anderson, 2014;
Escalle et al.,, 2014 in press). However any quantification is impossible without correct
identification of species involved in interaction (Moazzam, 2013). While numerous guides of
marine mammals identifications are available globally and regionally (e.g. Jefferson et al., 1993,
Berggren, 2009) none of them are developed for using in extreme field conditions and not
adapted to non-experienced in marine mammal studies persons such as fishermen or scientific
observers.

Concept:
To cover all species that are potentially exposed to interaction with principal fishing gears used in
the Indian Ocean tuna fisheries.

Gears: PS, LL, GILL, PL/TROLL.

Species: According to Jefferson et al. (1993, 2008) among ~55 species of marine mammals a total
of 42(?) occur in the IOTC area of responsibility. In addition some of them like sirene and
pinnipeds are coastal species that have very limited probability to interact with tuna fisheries.
Therefore we suggest to focus on 32 species of cetaceans (Annex 1). For comparison most
extended IOTC identification cards set (shark identification cards) consists of 45 species pages,
ranging from 6 to 33 species pages for other groups (Table 2).

Card concept: similar to other IOTC cards: colour printing, plastic, spiral binding.

Common name (English, Chinese, French, Japanese,
Spanish, Latin name, and codes are given FAO Alpha 3 code:
Characteristic
1 features are marked rises abruptly out of the back

Three longitudinal ridges on the head

e ey Relative size is shown

.:.f_-_-l_ R (i Colouration: Bryde’s whales are dark grey dorsally and lighter

CL SRV g ventrally. Size: Adults can be up to 15.5 m long, newborns are
T DIt e 7 | about4m External details are
: "% Global distribution described in the text
4 map is useful

Some details for post mortem identification such

Picture of blow and diving
as teeth counts could be useful

profile is presented
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Fig. 1. A conceptual view of IOTC marine mammals identification cards.
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Costs:

Estimated card production cost is presented below (17,700 SUS).

Table 1.

Estimated production and printing costs for 1000 sets of Marine Mammalidentification
cards for fishing vessels operating in the Indian Ocean

Description Unit price Units required Total
Purchase images USS 100 3,200
Contract days USS 350 7,000
Printing plates/plate USS 100 2,000
Printing/1000 sets USS 5500 5,500
Total estimate (USS) 17,700

Table 2.

Volume and production costs of IOTC identification cards (in bold estimated expenses)

IOTC Identification cards Species /1D Pages total Cost Status
pages
Seabird identification cards for
. . . Developed and
fishing vessels operating in the 33 40 ? .
. printed
Indian Ocean
Marine turtles identification cards 12 20 > Devel9ped and
printed
Shark and ray identification in Indian 45 48 5 Developed and
Ocean pelagic fisheries ' printed
Billfish identification in Indian Ocean 6 12 5 Developed and
pelagic fisheries ' printed
|denFIfIC.atI0n.Of tuna apd tgna-llke 24 30 16,200 Devel9ped and
species in Indian Ocean fisheries printed
Terminal gear identification cards
for longline fishing  vessels ? ? 16,200 Recommended
. . ) ) ! by WPEB and SC
operating in the Indian Ocean
Marine mammals identification
cards for fishing vessels operating in 32 ~40 17,700 To be discussed

the Indian Ocean
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Funding:
Option 1: Regular budget IOTC. Not before ... 2016?
iotc ctoi
Options 2. Extra-budgetary funding. Potential funding sources: \
e |UCN — International Union for Conservation of Nature, |UCN
INTERNATIONAL
e |WC - International Whaling Commission, WHALING COMMISSION
O
(&)
e WWEF - World Wide Fund for Nature, "
WWF

e ISSF — International Seafood Sustainability Foundation

e Others...?
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Appendix |

(list of species is based on Jefferson et al., 1993, 2008, Kiszka et al., 2009)

Gear, interaction < 2.
v e v
§ . Common (observed, Tw 3
o Species name observed 5 E § References
< mortality, %’ > 9
potential) ) =
Balaenidae
1. EUA Eubalaena Southern PS, LL, GILL LC
australis right whale
Balaenopteridae
2. BLW Balaenoptera Blue whale PS (disturbance), LL, EN 2,
musculus GILL
3. FIwW Balaenoptera Fin whale PS (disturbance), LL, EN 2,
physalus GILL
4, SIW Balaenoptera Sei whale PS (disturbance, EN 2,
borealis entanglement), L[,
GILL
5. BRW Balaenoptera Bryde's PS (disturbance), LL, DD 2,
edeni (brydei) whale GILL
6. BFW Balaenoptera Antarctic PS (disturbance), LL, DD (LC) 2,
bonaerensis minke whale  GILL
(acutorostrata)
7. HUW Megaptera Humpback PS, LL LC(EN, Thisnote, 1,
novaeangliae whale (entanglement), Arabian
GILL Sea)
(entanglement)
Physeteridae
8. SPW Physeter Sperm whale  PS, LL, GILL \2Y 3,
macrocephalus (entanglement)
Kogidae
9. PYW Kogia breviceps Pygmy sperm  PS, LL, GILL DD 1,
whale (entanglement)
10. DWW Kogia sima Dwarf sperm  PS, LL, GILL DD 1,
whale (entanglement)
Ziphiidae
11. BCW Ziphius cavirostris  Cuvier's PS, LL, GILL LC
beaked (entanglement)
whale
12. BBW Mesoplodon Blainville's PS, LL, GILL DD
densirostris beaked (entanglement)
whale
13.  TGW Mesoplodon Ginkgo- PS, LL, GILL DD
ginkgodens toothed (entanglement)
beaked
2 JUCN, 2014.

> EX —extinct, EW — extinct in the wild, CR — critically endangered, EN — endangered, VU — vulnerable, NT —
near threatened, LC — least concern, DD — data deficient, NE — not evaluated (IUCN, 2012).
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Gear, interaction <
v ° v
§ . Common (observed, 5 Ng S
5 Species name observed &&= References
< mortality, = 59
potential) o =
whale
14. BTW Mesoplodon True's PS, LL, GILL DD 1,
mirus beaked (entanglement)
whale
15.  BNW ? Indopacetus Longman's PS, LL, GILL DD 1,
(Mesoplodon) beaked (entanglement)
pacificus whale
Delphinidae
16. IRD Orcaella Irrawaddy LL, GILL VU
brevirostris dolphin (entanglement)
17. KIW Orcinus orca Killer whale LL (depredation), DD 9,
GILL (entanglement)
18. SHW Globicephala Short-finned  LL (depredation), DD 1,9,
macrorhynchus pilot whale GILL
(entanglement)
19. FAW Pseudorca False killer LL (depredation), DD 1,7,8
crassidens whale GILL
(entanglement)
20. KPW Feresa attenuata Pygmy killer  LL (depredation), DD 1,7
whale GILL
(entanglement)
21. MEW Peponocephala Melon- LL (depredation), LC 1,7
electra headed GILL
whale (entanglement)
22.  DHI Sousa chinensis Indo-Pacific LL (depredation), NT 7
hump- GILL (entanglement)
backed
dolphin
23. RTD Steno bredanensis  Rough- PS (disturbance), LL, LC 1,4,7
toothed GILL
dolphin (entanglement)
24, DRR Grampus griseus Risso's LL (depredation), LC
dolphin GILL (entanglement)
25.  DBO Tursiops truncatus  Bottlenose PS (disturbance), LL LC 1,4,7,10
dolphin (depredation), GILL
(entanglement)
26. DBZ Tursiops aduncus  Indo-Pacif. PS (disturbance), LL, DD 4,7
bottlenose GILL
dolphin
27. DPN Stenella attenuata Pantropical PS (disturbance), LL, LC 1,4,7
spotted GILL
dolphin (entanglement)
28. DSl Stenella Spinner PS (disturbance), LL DD 1,4,7,10
longirostris dolphin (depredation), GILL
(entanglement)
29. DST Stenella Striped PS (disturbance), LL, LC 1,4,7
coeruleoalba dolphin GILL
(entanglement)
30. DCO/DCZ Delphinus Common PS (disturbance), LL Lc/DD  1,4,7
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Gear, interaction <
S (observed Ba, o
S . Common ’ T2 3
5 Species name observed &&= References
= mortality, £ % 9
potential) ) =
delphis/capensis dolphin (depredation), GILL
(depredation,
(entanglement))
31. FRD Lagenodelphis Fraser's PS, LL (depredation), LC 1,7
hosei dolphin GILL
(entanglement)
32.  PFI Neophocaena Finless PS, LL (depredation), VU 7
phocaenoides porpoise GILL (entanglement)
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