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Bycatch and Discards in 
Indian Ocean Tuna Fisheries

Public awareness and concern over the environmental impact 
of food production and security is rising rapidly. Whether real 
or perceived, scientifically justified or completely false, these 
perceptions can shape fisheries by influencing marketing, 
demand and product flow. In the fisheries sector, impacts can 
include overexploitation of both target and non-target stocks, 
damage caused to the environment by lost or discarded fishing 
gear, “ghost fishing” and pollution caused by discards, as well 
as the “carbon footprint” of fishing and baiting operations.  The 
most recent estimates of non-target, associated and dependent 
species (NTAD) taken by global fisheries is of 7.3 million tonnes 
annually, 63% of which results from trawl fisheries with only 5% 
of the total from all tuna fisheries combined.

There is general agreement that this level of 
waste unacceptable.
Bycatch includes non-target marine organisms (non-target 
fin-fish, cetaceans, sea turtles, sharks, etc.), whether retained 
and sold or discarded (bycatch or incidental catch). Bycatch is a 
feature of virtually all fisheries and can sometimes be mitigated, 
but not totally avoided.

Both target catch and bycatch may be discarded. Discards 
are pernicious as they may represent a waste of edible fish. 
Moreover, discarded organisms are virtually never reported in 
the absence of observers, which results in a distortion of data 
used in stock assessment.

Discards generally consist of:

- species killed in the fishing process, which cannot 
be marketed or for which a viable market does not 
currently exist:

• sharks, rays, triggerfish, seabirds, marine turtles, etc.

• poor anticipated shelf life (e.g. dolphinfish which spoil easily) 
or from salt contamination in seiner wells

• baitfish and accidental catches of associated species while 
fishing bait

- target species:

• sizes too small for the markets

• tuna-like species for which a market does not exist for the 
fishery (kawakawa, frigate and bullet tunas)

• heavy metal contaminants at large sizes (e.g. swordfish)

• crushed by the gear

• spoiled due to long immersion in the sea after death

• depredation damage (predation by sharks, cetaceans or squid)

• discarded due to lack of storage space at the end of a trip

• discarded through the practice of “high-grading”, 
particularly in quota-managed fisheries where only the 
highest value fish are retained1.

1   Longliners routinely discard tunas which are too small for the sashimi market (high 
grading). These vessels used to discard billfish as well, but rarely do so now as the 
value of these species has risen.
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The notion of discards is complicated further by the fact that 
some organisms such as large sharks, marine turtles and 
cetaceans are usually released alive and frequently survive.

Issues to consider in relation to bycatch include:

(a) Is the species truly threatened, endangered or the subject of 
particular concern such as cetaceans, marine turtles, sharks 
and seabirds?

(b) Will reduction of the species stocks have knock-on ecological 
effects (negative or positive)?

(c) What use is made of the landed bycatch?

(d) What measures could be taken to reduce bycatch (including 
exploiting the target species with other fishing methods)?

Some authors consider bigeye and to a lesser extent 
yellowfin tunas as a “bycatch” of the surface fisheries2. 
These species are longer lived, reproduce later and are thus 
more susceptible to over-exploitation. These two species 
are also targeted by longline fisheries when they have a far 
higher value in the sashimi markets. There is thus an issue 
of interaction between the longline, purse seine and gillnet 
fisheries. Finally, the capture of small fish can contribute to 
“growth overfishing” and to a reduction of the reproductive 
potential of the stocks.

By far the largest fishery for tunas in the Indian Ocean are the 
drift gillnet fisheries concentrated largely in the Arabian Sea, 
with catches of the order of 650,000 t annually, more than 
the industrialised fisheries combined. As in most small-scale 
fisheries, all the catch is consumed and may be considered to 
be target catch. Although there are no discards, ecologically 
sensitive species are certainly heavily impacted, with estimates 
ranging up to 110,000 t of sharks, 150,000 sea turtles and 
50,000 dolphins caught annually. Iran has the largest reported 
fleet, with nearly 6,000 boats, ranging from 10 m to 40 m LOA. 
Many of the Iranian gillnetters are also registered in Pakistan, 
where their catch of sharks is landed3. Despite the UN General 
Assembly ban on drift nets measuring more than 2.5 km in 
length, it is reported that the smallest boats use 5 km nets and 
that some nets measure up to 30 km.

Indian Ocean longline fisheries have far higher levels of bycatch 
than pole-and-line or purse seine fisheries. Bycatch consists of 
87 species or species groups, including sharks, seabirds and 
turtles, many of which are listed by IUCN as being threatened or 
endangered.

Reporting of bycatch is extremely inconsistent depending 
on the fleets concerned, with only retained catch reported 
in most cases. An attempt was made to estimate the missing 
data using the nominal CPUE4 provided by observers or from 
those fleets which were thought to have reported accurately, 
notably the Japanese and Spanish longline fleets. The catches 
estimated for less reliably reported fleets using these data 
give totals for blue and shortfin mako which are roughly 
three times the reported landings, at respectively 13,775 and 
1,583t, compared to 5,340 and 525 t. Some of the unreported 
catches of sharks may have been released alive. Out of a total 
longline catch of 228,500t (2012), reported bycatch amounted 
to 32,700 t, 14%, to which unreported bycatch should be 
added, as well as fish depredated from the lines by sharks and 
toothed whales.

Bait used by longliners should be considered a “discard”, 
although the bait – saury pike for tropical fisheries targeting 
tuna and squid for those targeting swordfish – is caught in 
completely different fisheries.  No records were found on bait 
use in Indian Ocean longline fisheries, but on the assumption 
of an average bait weight of 100 g per hook, some 45,000 t of 
bait would be needed annually, bringing the bycatch total to 
half as much as the total recorded catch of longliners in this 
ocean.

The total reported catch of oceanic purse seiners in the Indian 
Ocean in 2012 was 240,400 t, with a further 131,600t landed 

by coastal seiners. The bycatch of coastal seiners is virtually 
all landed for human consumption and is therefore important 
only as regards ecologically sensitive species. Oceanic seiners 
have two fishing modes, setting on free-swimming schools, or 
on floating objects, FADs and sea mounts (associated sets). 
Bycatch on free-school sets are negligible, at 1.1% of the catch. 
Associated sets have higher bycatch, at 5.3% of the catch. The 
bycatch rate for the two modes combined is at 3.55%, for a total 
of 9,600 t a year. Over half of this bycatch is of tunas, mainly 
neritic tunas5. Catches of sharks and rays amount to less than 
1,000 t a year, with many of the larger specimens released alive. 
Marine turtles are also occasionally caught in purse seine sets, 
almost all as juveniles; 90% are released alive with an estimate 
of 300 mortalities in the 5 years sampled. However, cases have 
been occasionally observed where turtles were snagged in the 
old netting used as attractant material on FADs and drowned.  
Trials are actually being carried out using “ecological” FADs 
(with no netting), which should lead to elimination of this type of 
mortality.

On oceanic seiners which have small crews and make very 
large individual catches (sometimes over 600 t in a single set), 
it is impossible to sort out small bycatch species. Large sharks 
and sea turtles are however released alive where possible. It 
is estimated that 90% of the turtles survive, but shark survival 
may be as low as 20%. Catches are sampled on landing 
and the catch sorted by species and size on arrival at the 
canneries.

In 2012, pole-and-line catches, mainly from Maldives and 
Lakshadweep islands, totalled 86,200 t, with 2,137 t of neritic 
tunas, 4.5% of the catch. Bait used for fishing however amounted 
to 11.6% of the tuna catch and should be considered as discards. 
The total bycatch per tonne of target species of this fishery is 
thus double that of the purse seiner fishery.

Bycatch mitigation
Little can be done to reduce bycatch levels in drift gillnet 
fisheries as the organisms snagged are virtually all dead 
when the nets are recovered – air-breathing cetaceans and 
marine turtles drown when unable to surface and fish unable 
to swim cannot oxygenate themselves. Strict observance of 
the UNGA ban on nets longer than 2.5 km would certainly 
reduce NTAD mortalities, but this would render the fishery 
uneconomic, depriving hundreds of thousands of fishers 
of their livelihood and coastal populations of vital animal 
protein.

In pole-and-line fisheries, all the oceanic and neritic tunas are 
utilised, such that the main area of improvement might be 
in reducing bait use and discards of unused bait at the end 
of each day’s fishing. Tropical baitfish are extremely fragile, 
however, and sophisticated bait-holding techniques would 
need to be developed to reduce mortality. At this time, there 
is little incentive for fishers to achieve this result as bait fishing 
is virtually all by light-attraction of pelagic species which are 
considered plentiful.

Longline fisheries are probably where bycatch mitigation 
measures might be the most meaningful.   Seabird mortalities 
can be reduced through the use of tori lines, setting lines at 
night, below the waterline or along the side of the longliner, 
line throwers, discharging offal from areas on the vessel that 
discourage birds from the baited hooks, dying the bait blue, 
weighting branchlines, thawing baits and puncturing the swim 
bladders of baitfish so that baits sink faster.

Turtle morality can be reduced by using circle hooks instead 
of J hooks. Catch rates of several species, including sharks, 
are lower on nylon than on wire leaders, probably because 
those animals often escape by biting through the nylon 
leaders. The La Réunion longliner fleet which uses nylon 
leaders has 80% less blue sharks than other fleets using 
wire leaders. On the wire leaders used by the Portuguese 
fleet, a high proportion of the mako, silky, whitetip and 

thresher sharks are dead when the lines are recovered, 
while 75% of blue sharks (which are a target species) and 
most rays survived. The fate of escaped animals is not 
known, although large sharks are more likely to survive than 
are small ones. By contrast, catch rates of valuable bigeye 
tuna (Thunnus obesus) are higher on nylon than on wire 
leaders as they are probably able to see wire leaders and 
avoid those hooks. Increased costs for the replacement of 
hooks lost was more than compensated by the increased 
catch value, added to the fact that unwanted catches did 
not need to be dealt with. The use of hooks incorporating 
rare earth metal and magnetic deterrents6 on a variety of 
shark species may offer even better prospects of reducing 
longline shark catches.

The practice of shark finning is widely condemned and, with 
prices for dried fins ranging from US$ 900 to $1,300 per 
kilogramme on some markets, fishers have a strong interest in 
harvesting sharks. IOTC regulations currently limit the weight 

of shark fins on a longliner to 5% of the weight of carcasses. 
The tendency is however to oblige fishers to land sharks with 
the fins attached, in which case many longliners might favour 
use of nylon leaders or releasing hooked sharks alive, rather 
than having to freeze the shark carcasses.

In the purse seine fishery, one avenue of mitigation of 
turtle and shark snagging has been to promote the use of 
“ecological” FADs with two objectives: 1) construction from 
non-entangling materials to avoid meshing and 2) construction 
of FADs from biodegradable materials to reduce impacts 
of nylon and other plastics in the environment. Several 
approaches are also being tested that examine bycatch 
reduction in three stages: on arrival at a FAD using acoustic 
instruments to avoid sets on schools of small fish or with many 
associated non-target species, how to remove bycatch from 
the encircled FAD prior to loading, release of bycatch during 
the loading process and survival and condition of post-
released animals.  

2 Purse seine, pole-and-line and gillnet fisheries
3  Sharks cannot be landed in Iran
4 Catch per Unit of Effort

5   Considered target catch under IOTC, such that the non-tuna bycatch is only 1.63% or 
4,400 t.

6   Sharks are very sensitive to electric and magnetic fields.

Table 1: IOTC 2012 tuna main fishery catches in tonnes (excluding cetaceans, seabirds  and sea turtles where available estimates are in 
numbers – figures in Italics estimated from various sources)

NB: Gillnet catches are all assumed to be landed

Fishery Total catch Target 
catch Sharks Bycatch 

(reported)
Bycatch 

(unreported)
Discards 
(incl.bait)

Landed 
bycatch

Drift gillnet 650000 110000 50065

Oceanic longline 237,442 228,504 35,016 32,662 15,358 60,358 32,662

Purse seine (oceanic) 240,400 238,135 1,000 2,271 6,263 negligible 8,534

Purse seine (coastal) 114,356 114,313  43 negligible 43

Pole-and-line 86,211 84,074 negligible 2,137 10,000 2,137

Total 1,328,409 665,026 146,016 87,178 21,621 70,358 43,376
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IOC-SmartFish is a regional fisheries programme 
managed by the Indian Ocean Commission, funded by 
the European Union and co-implemented by the Food 
and Agriculture Organization of the United Nations.   
IOC-SmartFish, which operates in twenty countries 
throughout the Indian Ocean Region, Southern and 
Eastern Africa, focuses on fisheries governance, 
management, monitoring control and surveillance, trade, 
and food security. 

Blue Tower, 5th floor, Rue de l’Institut - Ebene - Mauritius  
Tel: (+230) 402 6100 - Fax: (+230) 466 0160
E-mail: smartfish@fao.org - smartfish@coi-ioc.org
Web sites: www.smartfish-coi.org
www.fao.org - www.coi-ioc.org

Prepared by
David Ardill, SmartFish Consultant

This publication was prepared by the Indian 
Ocean Commission with the contribution of 
the Food and Agriculture Organization of the 
United Nations. The contents  are solely the 
responsibility of the author. Neither the Indian 
Ocean Commission nor the FAO can not be held 
responsible for the use that could be made of the 
information contained in this document. Extracts 
of this publication, excluding pictures, may be 
reproduced without authorization, provided that 
the source is clearly mentionned. 

Use made of landed bycatch and fish waste
Because of salt penetration in the brine tanks of purse seiner 
wells, the fish is not considered suitable for direct consumption. 
A new generation of tuna purse seiners are now draining the 
wells after initial freezing to -18°C and storing the fish dry, a 
technique used in Japanese seiners which limits damage to 
the fish and should permit consumption of the better bycatch 
species such as wahoo and dolphinfish7.

In the Indian Ocean purse seiner fisheries, 85% of the fish 
is landed or transhipped in Seychelles. During this process, 
most of the bycatch is sorted out and either removed by the 
stevedores for fresh consumption, or processed as fish meal and 
oils. The production of fish meal averages 30,400 t annually in 
Seychelles, which includes 30-35% waste generated from the 
tuna canned or loined in the country, plus the landed bycatch 
and also undersized or damaged target catches, estimated at 
some 7,100 t.

Most of the 163,000 t transhipped in Seychelles is processed in 
Mauritius. Only some 50 t of bycatch a year, mostly neritic tunas 
missed in the sorting at transhipment, enter Mauritius. This fish, 
together with about 50,000 t of waste from the canneries, is 
transformed into fish meal and oils.

Bycatch landings in Antsiranana, Madagascar, have been 
estimated at 750 t a year. This fish is marketed by the fish 
workers and consumed directly. As such, it represents a much-
needed source of protein for the local populations, while, at the 
same time, competing with the production of small-scale fishers.

In the longline fisheries, finfish are estimated to make up some 
9,000 t of the total estimated bycatch of 37,400 t, a substantial 
proportion of which may be discarded. Of these, 1,700 t are 
landed and consumed directly in Mauritius, representing all 
the NTAD on board of longliners landing. Some 7,200 t are 

presumably landed elsewhere or discarded by those longliners 
not transhipping in Mauritius. It should be noted that blue shark 
is a retained target species in the Spanish and Portuguese 
longliner fleets.

On the understanding that the driftnet fisheries are artisanal 
in nature and that discards may consist only of species where 
landing is prohibited (sharks in Iran) or which are protected by 
custom (dolphins in Iran and Pakistan), the overall picture is 
nevertheless of massive removals of sharks, turtles and dolphins 
in comparison with the other fisheries reported on in this study. 
The main issue is therefore related to removal of endangered 
species, associated presumably with inaccurate reporting of 
catches, rather than of wastage through discarding of edible 
fish.

Longliners have the second highest bycatch in the Indian Ocean 
tuna fisheries, again with a strong impact on ecologically-
sensitive species. Recovery of NTADs not landed in Mauritius 
may therefore depend on the availability of markets in the 
other ports where landings or transhipments occur. The level of 
discarding may therefore be fairly modest.

Pole-and-line bycatch levels are roughly equal to those of 
the oceanic purse seine fishery, but for one third of the tuna 
production. With an average annual total bycatch estimated 
at 9,588 t (3.55% of the landed tuna PS catch), oceanic purse 
seining is confirmed as being one of the lowest sources of 
fishing mortality for tuna-associated species.

 7 These species are often consumed fresh by the crews.
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