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INTRODUCTION

This manual has been prepared for the Indian Ocean Tuna Commission (IOTC) Regional
Observer Scheme (ROS), as outlined in Resolution 1ar@Hthe report of the expert review
workshop on standards for the IOTC Regional Observer Schem@&2018&WPDCS5

Rev_2. The manual will constitute an integral part of the training documentation issued to
observers during preparation, and will also bal used for reference purposes when they
are in the field. Notwithstanding this, observers should be familiar with IOTC Resolution
11/04 On a Regional Observer Scheane all the Conservation and Management Measures
(CMMs) linked to this Resolution.

TheROS manual provides reference material along with instructions detailing observer tasks,
including observational requirements; sampling protocols; data entry protocols; and

reporting procedures for observers deployed in the longline, purse seine;gmaléine, and

gillinet fisheries operating in the IOTC area of competérithis manual should be

O2y aARSGMNBRR20&YSY(d GKFG oAttt OKFy3aS | a GKS
incorporation of new recommendations from the Scientific Committee, based oadhiee

of the Working Parties and observers returning from the field.

1 http://iotc.org/cmm/resolution-1104regionatobserverscheme
2 http:/fiotc.org/about-iotc/competence
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THEDEVELOPMENT ®REGIONAIOBSERVESCHEMES

Worldwide, scientific observer schemes are used in fisheries management to provide
WAYRSLISYRSY (G Q ol &St Ay Sis panfctl@lIiivipodakt 2nythe @age off A & KS N
Regional Fisheries Management Organisations (RFMOSs), like the Indian Ocean Tuna

Commission (IOTC), which manage highly migratory species and where member states

comprise distant water fleets as well as domestictBegvhich include artisanal fisheries

(exploiting coastal waters, within 200n of the shore).

Regional observer schemes perform a valuable role in verifying catch and effort data
collected through vessels logbooks. However, the observers training aediexpe also
facilitates them providing more detailed scientific information that is not captured in
logbooks that can contribute towards the assessment of stocks for management and
conservation.

The development of moderday observer schemes was identifign the United Nations
Convention on the Law of the Sea of 10 December 1982, Part 5, and Articles 6a%0 65
contributing to the conservation and management of marine living resources. The 1982
Convention laid the foundation for a new era in interna@bfisheries law that was followed

by several major agreements that were drawn up to enhance the legal status of the
management and conservation of marine living recourses, the most important of these were
(Figurel):

1 1993 FAO Compliance Agreement;
1 1995 FAO Code of Conduct for Responsible Fisheries; and
1 1995 UN Fish Stocks Agreement (UNFSA).

1982 UN Conventionon the
Law of the Sea (UNCLOS)

1995 Code of
EIEI LAY Conduct on 1995 UN Fish Stocks 2001 FAO IPOA-

Responsible Agreement Iuu
Fishing

Compliance
Agreement

Figurel - Primary internationalinstruments under UNCLOS that play a role in RFMOs
G¢KSaAaS GKNBS AyadNHzySyda O2YLX SYSyd I yR Ydzid
pivotal role of Regional Fisheries Management Organisations (RFMOSs) in establishing a

responsible international fishies regime to promote and enhance datallection and the
exchange of data for assessing high seas resource potentials and developing profiles of all



target and nontarget stocks. Within these agreements, the framework was set for
meaningful advances Afa KSNA S& YI yIF 3SYSyid FyR SaidlofAaKka
A0KSYS&a F2NJ Y2YAU2NAY3IS O2yGNBE | yR adz2NBOSAf f

UNITED NATIONS
CONVENTION ON TH

—

LAW OF THE SEA
Territorial Sea Exclusive Economic Zone High Sea
(U NCLO §) (12 nautical miles (up to 200 naut. miles from baseline) ?
from baseline)

Contiguous Zone
h (up to 12 miles)

The Law of the Sea
Convention defines the
rights and responsibilities
of nations with respect to
their use of the world's
oceans, establishing

i - Area
guidelines for businesses ! Continental Shelf (deep sea bed)

the environment, and the Figure2c! b/ h[ h{ RSTAYAGAZY 2F g2N

management omarine natural resources.

Key to managing the wor@® oceais was defining specific areas and ttegulationand
responsibility of these areas, these include:

1 TERRITORIAL SEA AND CONTIGUOUS ZONE

It is set at 12 nautical miles (22 224 meters), counted ftoenbaselinglow-water line)

or from the archipelagic baseline for archipelagic States. In the territorial sea, the coastal
State has sovereign rights, as in its own territory and inland waters, to exercise all its
laws, regulate all uses and exploitr@sources; the State must however authorize the
passage of warships and merchants in transit, provided that they do not theri8tate

do not threatenits safety and do not infringés laws:this is known aghe right of

innocent passage.

1 EXCLUSIVE EGCIDMIC ZONEEEZ)

Each coastal State may decide whether or not to establish an EEZ; it may then arbitrarily
set its width, but the EEZ may not extend beyond @60counted from the baseline. In
the exclusive economic zone, the coastal State has:

Article 56:Rights, jurisdiction and duties of the coastal State in the exclusive economic
zone

® TheUnited Nations Convention on the Law of the Sea (UNGs. @) international agreement that resulted
from the third United Nations Conference on the Lawlué Sea (UNCLOS lIl), which took place between 1973
and 1982.

10



Sovereign rights for the exploration and exploitation, the conservation and
management of biological or nemiological natural resources, waters overlying
the seabed, sealzband subsoil, as well as other activities aimed at the
exploration and exploitation of the area for economic purposes, such as the
production of energy from water, currents and winds;

Jurisdiction with respect to the establishment and use of artificiahtds,
facilities and structures, marine scientific research, protection and preservation of
the marine environment.

Article 61:Conservation of the living resources;
Article 62:Utilization of the living resources;

Article 63:Stocks occurring within éhexclusive economic zones of two or more coastal
States or both within the exclusive economic zone and in an area beyond and adjacent to
it;

Article 64:Highly migratory species.

Articles 61 to 64 specify that UNCLOS signatories have an obligatiohst® amid
conserve living resources, to monitor fisheries, to collect relevant data for their
management, to prevent and deter illegal fishing (IUU), as well as provide
Observers and specify fisheries research programmes and guidelines. In particular
this relates to the UN Fish Stocks Agreement on highly migratory species and also
on stocks of a transboundary nature (see below).

1 CONTINENTAL SHELF

The continental shelf of a coastal State includes the seabed and subsoil thereof to the
outer edge of the contiantal margin or up to 200 nautical miles from the baselines

when that outer edge is at a shorter distance. In this area coastal States have sovereign
rights over the exploitation of the soil and subsoil resourcetgbly ofhydrocarbon
resources).

1993FAO COMPLIANCE AGREBRT

The 1993 FAO Compliance Agreenfempplies to all fishing vessels that are used

intended for fishing on the high seas. A contracting Party is required to take such measures
as may be necessary to ensure that fishing vessels entitled to fly itdlagt engagen any
activity that undermines the effectiveness of international conservatiot management
measures. In particular, no Party shall allow any fishing vessel entitled to fly its flag to be
used for fishing on the high seas unless it has been authorized to be so used by the

‘Isa binding agreement.
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appropriate authority or authorities of that Party. A fishwgssel so authorized shall fish in
accordance with the conditions of the authorization.

FAO CODE OF CONDWOR RESPONSIBLE EFSHES

The United Nations Food and Agriculture Organization (FAQYedithe FAO Code of

Conduct for Respondi Fisheries on 31 October 19é&with a view to ensuring the

effective conservation, management and development ofdmoiatic resources with respect

for ecosystems and biodiversityThe code of conduct servestag basis for ecosystem

based fisheries management. Within the framework of this agreement, International Action
Plans (IAPs) have been developed for the protection of seabirds and sharks, as well as for the
fight against 1UU fishing.

UN FISH STOCKS ABRENT (UNFSA)

The Agreement for the Implementation of the Provisions of the United Nations Convention
on the Law of the Sea of 10 December 1982 relating to the Conservation and Management
of Straddling Fish Sto&and Highly Migratory Fish Stolks a nultilateral treaty created by

the United Nations to enhance the cooperative management of fisheries resources that span
wide areas, and are of economic and environmental concern to a number of nations. The
Agreement adopted in 1995, came into force in 2@&hd has been ratified, of December

2016, by 84 parties, which includes 83 states and the European Union.

The Agreement under Article 18: Duties of the flag Statdudes the basis for the
establishment of observer programs

Articles under the UNFSA relevant to Scientific Observer Programmes include:

1 Article 5:Agreement General Principles;

The duties and responsibilities of States in relation to the conservation and management
of straddling and highly migratory fish stocksibparagraphs;

(f) minimize pollution, waste, discards, catch by lost or abandoned gear, catch-of non
target species, both fish and ndish species, (hereinafter referred to as fiarget
species) and impacts on associated or dependent species, inufgaréndangered
species, through measures including, to the extent practicable, the development and
use of selective, environmentally safe and ed&tctive fishing gear and techniques;

> http://www.fao.org/filagreem/codecond/codecon.asp

®|s a voluntary agreement

’ https://en.wikipedia.org/wiki/Straddling_Fish_Stocks_Agreement

® Straddling stocks are fish stocks that migrate through, or occur in, more than one exclusive economic zone.
Straddling fish stocks are especially vulnerable to overexploitation because of ineffective management regimes
and noncompliance by fishing intetes

o Highly migratory fish refers to fish species which undertake ocean migrations and also have wide geographic
distributions, and usually denotes tuna and tulilee species, shark, marlin and swordfish.
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(g) protect biodiversity in the marine environment;

(j) collect andshare, in a timely manner, complete and accurate data concerning
fishing activities on, inter alia, vessel position, catch of target aneta@et species
and fishing effort, as set out in Annex I, as well as information from national and
international research programmes; and

(I) implement and enforce conservation and management measures through effective
monitoring, control and surveillance.

1 Article 18:Duties of the flag State

Paragraph 1. A State whose vessels fish on the high seas shall takeeasthres as may
be necessary to ensure that vessels flying its flag comply withegiitmal and regional
conservation and management measures and that such vessel do not engage in any
activity which undermines theffectiveness of such measures;

Paragraph2. A State shall authorize the use of vessels flying its flag for fishing on the
high seas only where it is able to exercise effectively its responsibilities in respect of such
vessels under thConvention and this Agreement;

Paragraph 3. Measures to bakien by a State in respect of vessels flying its flag shall
include:

(i) to apply terms and conditions to the licence, authorization or permit sufficient to
fulfil any subregional, regional or global obligations of the flag State;

(g) monitoring, controand surveillance of such vessels, their fishing operations and
related activities by, inter alia:

(ii) the implementation of national observer programmes and-gedfional

and regional observer programmes in which the flag State is a participant,
includingrequirements for such vessels to permit access by observers from
other States to carry out the functions agreed under the programmes

RATIONALE FOR THEGCBEGIONAL OBSERVEREME

Taking into account the objectives of the agreements above and in teritsrofssion as an
intergovernmental organisation under Article XIV of the FAO constitution, the mandate of
the IOTC is to manage tuna and tdile species in the Indian Ocean and adjacent seas. In
order to achieve these objectives, the Commission hastified the following functions and
responsibilities, in accordance with the principles expressed in the relevant provisions of the
United Nations Convention on the Law of the Sea:

1. to keep under review the conditions and trends of the stocks;

13



2. to gather, amlyse and disseminate scientific information, catch and effort statistics
and other data relevant to the conservation and management of the stocks and
fisheries based on the stocks covered by the IOTC Agreement;

3. to encourage, recommend, and coordinate rasgh and development activities in
respect of the stocks and fisheries covered by this Agreement, and such other
activities as the Commission may decide appropriate, including activities connected
with transfer of technology, training and enhancement, Imgvilue regard to the
need to ensure the equitable participation of Members of the Commission in the
fisheries and the special interests and needs of members in the region that are
developing countries;

4. to adopt, on the basis of scientific evidence, conaépn and management
measuregCMMs)to ensure the conservation of the stocks covered by this
Agreement and to promote the objective of their optimum utilisation throughout the
Area;and

5. to keep under review the economic and social aspects of the fishieaissd on the
stocks covered by this Agreement bearing in mind, in particular, the interests of
developing coastal states.

The aim of the IOTC ROS isit®@ 2 f £ SOG4 OSNAFASR OF §OK RFGE |y
the fisheries for tuna and tunlike species in the IOTC area of competéfcePhis will

provide independent, reliable, verified and accurate information on catch, effort, fishing
practices and the fate of netarget species for a sample of all types of vessel operating

within the IOTC area of competence. This information is esdetttifisheries managers,

research organisations and environmental agencies for stock assessments and the
responsible management and conservation of living marine resources. The I0OTC Regional
Observer Scheme was adopted in Resolution 11/04 to support timen@xsion in meeting

these obligations and functions.

The framework of the IOTC ROS, is centred around five key components that aim to tackle
each of the key issues that currently undermine the collection and analysis ofjhadity

data to contribute tostock assessment and management advice. The five components seek
to resolve these issues through the development of new technologies, tools, standards and
processes and their operationalisation in selected voluntary CPCs.

1 Component 1: addresses the problemh establishing observer programmes where
there are few resources, expertise and experiences to draw on through the
development of a full observer training programme package.

10 Paragraph 1 of IOTC Resolution 11¢04 a regioal observer scheme
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1 Component 2: aims to tackle the issues with poor data reporting through the
dewelopment of an electronic reporting tool which will facilitate the submission of
data at both the national and regional level, improving the quality of data through
error-checking procedures and creating tireaving efficiencies for CPCs and the
IOTC Sectariat.

1 Component 3: consists on the development of a regional database to host observer
data and the population of thidatabase with historic data that has been submitted
in nonstandard formats or has not yet been submitted at all due to various reasons

1 Component 4: entails the development of Electronic Monitoring Systems (EMS) for
smaltscale fisheries, specifically gillnet fleets, in the Indian Ocean.

1 Component 5: involves the development of data collection protocols for port
sampling to complement da collected by EMS and onboard observers.

Components 1 and 2 of the IOTC ROS will be met through the development of a full observer
training programme package (@odinators and Field Observers), establishment of observer
programmes and training, and thmloting of IOTC ROS Electronic tools and methods in
voluntary CPCs. Components 3, 4 and 5 will be met through complementary programmes
managed by the IOTC and implemented by participating CPCs.

15



PART AENSURING FISHERIBSTAINABLE MANAGEMEN

BACKGROUND TTBOPICATIUNAFSHING IN THERDIANOCEAN

¢K§ Ly-ﬁf\ly. hogly' x X S A Z A NLT_ N AN X S x AT
largest ocean, covering over 70 millior

. . ATLANTIC & MEDITERRANEAN
square kilometres, from east Africa to OCEAN
the southern tip of Asia, and alotige » PAC
western Australian coastt is one of 10% 705)
0KS ¢g2NI RQa Yz2al n
important fishing areas accounting for 19.5 %

upto 20 percentofi KS ¢ 2 NI R
production of tunamakingit the
second largest region for tuna fishing Figure3- World map of large pelagic fishing (© OVPOI)
after the western and Central Pacific OcEan

INDIAN OCEAN

Tuna and tundike species represent the most widely shared marine resource in the Indian
Ocean basin and are among the most important marine species for the global economy. As a
result, the Indian Ocean region furs abundant and highly prized fishery resources
intensively harvested by Asian and European fleets as well as artisanal fisheries from coastal
countries. In general, the production of coastal species is much higher than that of mcean
species, suchsatunas, yet the southwestern Indian Ocean has the peculiarity that oceanic
and coastal fisheries contribute productionroughly to the same extent

Neriticor coastalkpecies generally predominate in coastal country catches (with some
notable exceptios of the Maldives, Sri Lanka and Indonesia), while the distant water fishing
nations target tropical and temperate oceanic tunas and, to a lesser extent, billfish (mainly
swordfish). Two industrial fleets share the catches of thesgelpelagic fish: th&opical

tuna purseseine fleet (main} European) and the industriaita longline fleet (mainly

Asian).

Despite lover coastal catches, fisheries and related economic activities are often important
to local economiesvhere tuna is of major importance fdood security and constitutea

major socieeconomic pillarlt is estimated that 60% of the industrial tuna fishery in the
Indian Ocean is carried out on the high seas outside the cofEXpf a given country. For
this reason, several international dmegional agreements exist to promote the sustainable
management ofhe resources of the Indian Ocean:

I The 1982 United Nations Convention on the Law of the Sea (UNCLOS);
1 The FAO Code of Conddict Responsible Fisheries in 1995;

1 ISSF. 2019. Status of the world fisheries for tuna. Mar. 2019. ISSF Technical Repoit. 2069national
Seafood Sustainability Foundation, Washington, D.C., USA.
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1 The 1994 Convention féhe establishment of a Regional Fisheries Body to manage
Southern Bluefin Tuna (SBT), the Commission for the Conservation of Southern
Bluefin Tuna (CCSBT);

1 The 1996 Agreement for the establishment of a Regional Fisheries &xtjamito
manage Tuna and fea-like Resources in the Indian Ocean, the Indian Ocean Tuna
Commission (IOTC);

BASIGCCONCEPTS GFSHERIEBANAGEMENT

To understand the objectives of the IOTC in the management of the tuna fishery in the Indian
Ocean it is necessary to understand the basinciples of fisheries management.

‘GeneraIOoncepts
2 KId Aa P? aCAaKSNEE

A fishery is an organized effort by humans to catch fish or other aquatic species, an activity
known as fishing.

o
Depending on the scale, degree of sophisticatiogesrs, % \
and on the method of fishing used, fisheries can be
subdivided into:

M artisanal;
1 semitindustrial; and
9 industrial fisheries.

Fisheries are a huge global business and provide income
millions of people and continue to be culturally important

for many communities.

ip} How many fish are there?

Unlike trees, which can be counted, fish are effectively invisible.
= Initially it was thought that the resources of the sea were unlimited
ﬁ & and fishing was done without control. Over time, the reduction in

catches and in the average size of the fish made it possible to
highlight problems of:

1 overfishing;

1 the impacts of fishing on the ecosystem; and

o b )

2 Groeneveld, J. and Heinecken, C. SWIOFP Observer Manual. SWIOFP, 2
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1 economic and social impacts.

In order to improve knowledge

on the catches, size and Governmentcollects
L . . . information from
distribution of fish populations, ']
governments (Ministries of )" :
; : : P : | Commercial Research Fisheries
Fisheries), universities, public fishing logs Vessels Observers

research, and private and
international research
companies collect information
through the use of commerdia
fishing logs, research vessels,
or the deployment of Fisheries

Scientists analyse the data
collected and assess the
status of fish stocks.

L Precise information Poor/falsified data
Observers. Scientists use these Good decisions Bad decisions
data to conducfFishery ;EE;E ==
Research £

2 KFd Ad GCAAKSNE wSaSl NOKéK
Fisheries studies allow us to understand the factors that influence the bionwak (
biologicd weight of a certain species in in a managed st@éKish populations (recruitment,

growth, natural mortality / fishing, etc.), to try to give an integrated picture of the fishery
and how it affects fish populations.

Scientists use statistical methods

- - - and models to analyse the data
inii:taz:;g it - = d;:rcet;:;g collected and assess the status of

o »)@P >® o~ fish stocks. These assessments

e I recriiinen: @ vorsiny o require precise information since
- C—P&’( - poor or falsified data can have an

- | Growth vield ! >ap extremely serious impact on the

o p > & @P >®  management of a certaifishery
- ‘” i — >d@P and may lead to erroneous

decisions in the implementation of
Figure4 - Factors that influence the biomass of fish populations. — the rules of'Fishery Management".

2Kl G Ad GCAAKSNASA {OASyOSeK

Fisheries science is the academic discipline of understanding and managing fisheries. It
draws on the disciplines @iiology, ecology, oceanographyeconomicsand managementto
provide an integrated picture of fisheries, and how it affects fish populations
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It focuses on the different modes of exploitation and management (fishing, aquaculture) of
living species (plant or anat) in all aquatic environments (sea and fresh water). It tends
gradually to integrate new dimensions such as:

the availability of fish to catcloyerfishing);

development ofsustainable fisheries

the management of the resourcer even its restoration;
fisheries managemenfeconomic impact) and

the impact of fishing on the environmentsuch as b¢atch.

= =4 4 A4 A

2 KFG A4 AGCAAKSNASaA al yl3aSySyidék
Fisheries Managemens often referred to as a governmental system of
'\ management rules based on defined objectiaesl a mix of management
2‘\' means to implement these rules. Fisheries management involves regulating
when, where, how, and how much fishermen are allowed to catch to ensure
that there will be fish in the future.

The objectives of fisheries management mayudel the following:

secure and increase employment in certain regions;

secure protein production and food supply;

maximise sustainable biomass yield and /or economic yield;
increase income from export;

prevent overfishing while achieving optimum yield;

be based upon the best scientific information available;
manage individual stocks as a unit throughout their range;
minimize bycatch or mortality from bycatch;

promote ecosystenbased management (EAF); and

promote safety of human life at sea.

= =4 4 4 45 8 5 45 -2 -9

In most countries, fisheries departments are responsible for fisheries management within

their "Exclusive Economic Zone" (EEZ) andP@lelCIES \d REGULATIONMNS tools for

managing their fisheries. These are often based on the internationally agreed sudess

GKS ' YAGSR bldidAz2ya a/2RS 2F [/ 2yRdzOG FT2NJ wSalL
Convention on the Law of the Sea (UNCLOS).

International agreements are also required to regulate fisheries taking place in areas outside

national control knowrashigh seas areasThese are undertaken by Regional Fisheries
Management Organisations (RFMOSs).

International protocols and the basis from which RFMOs and other maritime issues are
managed are described in the Law of the Sea, in the treaty known adNB& OS, 1995, New
York Treaty.
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In turn, RFMOs give rise to a range of conventions establishing conditions for fisheries
management, incidental catches of seabirds, cetaceans, turtles and sharks, and combating
IUU (lllegal, Unregulated and Unreported) frehi

[l0TCFisheries Concepts Relevaimt Scientific Observer Wolk

Certain fisheries concepts vary from country to country and sometimes even in country,
from one organisation to another. Here we list fisheries concepts relevant to Scientific
Observer worlas defined by the IOTC. These include the concept of

catch;

target catch (and species);
bycatch (and species); and
by-product (or retained catch)

Target Catch By-product
(bycatch with commercial value, retained)
Incidentally taken species
_ (by-catchwith NO commercial value,
discarded)

= =4 4 A

Incidentally affected species
(accidental captures, released, such as
birds, mammals, turtles, some sharks

Target species
A species that is, or has been, specifically targeted and is, or hasaeer

significant component of a fisheryhe target species will be listed in the
permit provided by its flag State (vessels authorisation to fish). *H

Bycatch species

All species, other than the 16 species listed in Annex B of the IOTC
Agreement, caught or intacted with by fisheries for tuna and tudike
species in the IOTC area of competence. A bycatch species includes 1 OO e o
non-IOTC species which are (a) retaineggroduct), (b) incidentally - % -
taken in a fishery and returned to the sea (discarded); onjientally pagin. g«
affected by interacting with fishing equipment in the fishery, but not

taken.

wfnay Jomilire /é%

By-product
Bycatch with commercial value are ntarget species which are retained
These can be sent to the kitchen, prepared by crew members, given tc N

BloTC glossary of scientific terms, acronyms and abbreviations, 2015



dockers, disarded, sold to specialized companies. They can include marlins, dorado
dolphinfish, juvenile tunas, etc. and can represent an important part of the global catch.

Incidentally taken species

Bycatch species of no commercial value suctishsspecies, crustaceans
or other nontarget organisms without commercial interest, not 0(
marketable for reasons of size (immature, juvenile), prohibited from '
fishing, or from being hauled dmoard.

Incidentally affected species R

Bycatch species that accidatly interact with fishing equipment in the \

. Lot}

fishery, that are not taken but released to the sea (cetaceans, seals,

turtles, birds, etc.). Some of these species may be considered protecte *v&{
endangered or threatened (PET).

IOTC Species of Special IntereS§() .
Species of Special Interest include all marine turtles, all marine mammr ,.@ “
all seabirds, shark species with a retention ban: whale sharks (Res 13 fﬁ(
oceanic white tip sharks (Res 13/06) and thresher sharks (Res 12/09.) : 4
billfish species incluakin Res 18/05: striped, black and blue marlin and '

=
Indo-Pacific sailfish (IOT2018&SC2¢RI[E]). A’,\

Discards
Any part of the catch that is returned to the sea, whether dead or alive

Retained catch
Any part of the catch that is retained dooard. It can be sdrio the % ﬁ
kitchen, prepared by crew members, given to dockers or sold to

[ ]
specialized companies. : 1-[’ 'vul

Fish aggregating device (FAD)

Anchored, drifting, floating, swimming or submerged object or group of objects, of any size,
that has or has not been deployed, tha living or noHiving, including but not limited to

buoys, floats, netting, webbing, plastics, bamboo, logs, whales and whale sharks that fish
may associate with.

_\ "lvl;yl'"] il
| i
— In |" ‘\‘ll 1

o, ilmh

FADs can be:
1 natural floating objects (logs), or.

1 artificial [manmade]
o anchored (aFAD)

21



- coastal aFAD (A);
- archipelagic aFAD (B)
o drifting (dFAD)C)

A. B. C.
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Figure5 - Schematic drawing of three FADs. (A) Coastal anchored FAD; (B) Archipelagic anchored FAD; (C) Drifting oceanic

FAD (© Bush, S. R., Blol, A. P. (2014)Governing in a placeless environment: Sustainability and fish aggregating

devices.

Anchored Fish Aggregating Device (AFAD)

lye WC!5Q gKAOK Aa | yOK2NBR (02 GKS &adzadNF dd

Drifting fish aggregating device (DFAD)
' y& WC! 5Q anmchofe®ti theisabstsatani, but left to drift freely in ocean currents.

Freeschool
A school of fish which are not associated with any object (FAD).

Associated school
A school of fish which is associated with an object (FAD).

Unfit for human consumption
"Unfit for human consumption™ are fish that:

Unfit for
human
- is meshed or crushed in the purse seine; or 0 AR
- is damaged due to depredation; or
- has died and spoiled in the net where a gear failure has
prevented both the normal retrieval of the net and catch, and
efforts to release the fish alive

)




"Unfit for human consumption” does not include fish that:
- - is considered undesirable in terms of size, marketability, or species
composition; or
- - Is spoiled or contaminated as the result of an act or omission of the crew of
the fishing vessel.

23



THE INDIAN OCEAN TAJROMMISSION (I0TC)

Geography andPolitical
Dimensionof the Indian Ocean
Region

Thelndian Ocean Tuna Commission
(IOTC) ithe main body responsible for
the management of tuna and tudike
species in the Indian Ocean and share
these objectives with four other tuna

RFMOs covering the ocean regions of Figures - The six REMOSs that manage tuna and tuna like speci
the world (Figureb).

Its main objective is to promote the sustainable use ofwatla and tuna likdishery
resources in théndian Ocean

Another tunaregional fisheries management bgpthat co-exists with the I0TGn the Indian
Oceanis theCommission for the Conservation of Southern Bluefin Tuna (C@BB TS
main objective is to ensure, through appropriate management the conservation and
optimum utilisation of southerrmluefin tuna.

éCCSBZ\REA OKJOMPETENCE

The CCSBT area of competence extends over ¢
national waters and the high seas, where
southern Bluefin tuna are found. Members of the
Extended Commission comprise: Austrathie,
European Union, the Fishing Entity of Taiwan,
Indonesia, Japan.gRublic of Korea, New Zealanc
and South Africa. Cooperating NMembers
comprise: the Philippines.

IOTCAREA OKCOMPETENCE

The area of competence of the Commission
extends over national waters and the high seas
the Indian Ocean, defined for the purpose of the
Agreement as being FAO Statistical Areas 51 ar
57, and adjacent seas, north of the Antarctic
Convergence, insofaisat is necessary to cover
such seas for the purpose of conserving and




managing stocks that migrate into or out of the Indian Ocean.

In 1999, the Commission extended the western boundary of the IOTC statistical area from
30°E to 20°E, thus eliminating tlgap in between the areas covered by the IOTC and ICCAT.

Background tdOTQC Structure, Membersand Dynamics

ESTABLISHMENT

The IOTC is an intergovernmental organisation that was established by the FAO Council in
Rome in 1993 and came into force in 1996. The objective of the Commission is to promote
cooperation among itsnemberswith a view to ensuring, through appropriate mayement,

the conservation and optimum utilisation tifna and tunalike stocks covered by the IOTC
Agreement and encouraging sustainable development of fisheries based on such stocks
(I0TC ROSWOV1.2, 2015.

éIOTC]\/IEI\/IBERSHIP

‘The Commission is open to aimgian Ocean coastal countries and to countries or regional
economic integration organisations which are members of the United Nations (UN) or one of
its specialised agencies, and are fishing for tunas or-lilseaspecies in the Indian Ocean.
Currently December 2022), there are B Contracting Parties anohe Cooperating Non
Contracting Parties, collectively termed CPCs.

Tablel: Current membership of the IOTC Commission
IOTC Cooperating Contracting Parties (CCP)

Australia Japan Philippines
Bangladesh Kenya Seychelles
China Korea, Republic of Sierra Leone
Comoros Madagascar Somalia
Eritrea Malaysia South Africa
European Union Maldives Sri Lanka
France Mauritius Sudan

India Mozambique Tanzania
Indonesia Oman,Sultanate of Thailand

Iran, Islamic Rep. ol Pakistan

United Kingdom

Yemen
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IOTC Cooperating Ne@ontracting Parties (CNCP

Liberia

. ORGANISATIONATRUCTURE OF THETC

‘The IOTC Commission is supported by three committees that inaprdesentatives of each
Member State and a permanent Secretarigigure7). The Commission is the primary
decisionmaking body and supporting committees include the:

1 Scientific Committee (supported by a number of specialised working parties);
1 Compliance Committeend
1 Standing Committee on Administration and Finance

WPTT
Working Party on Tropical Tunas

WPT

Secretariat Working Party on Temperate
Tunas

WPT
Working Party on Neritic Tunas
Scientific . .
. Working Parties
Committee
WPB

o0 o Waorking Party on Billfish
Commission

WPDCs

. Working Party on Data Collection and
committee Statistics

Compliance

WPM

Working Party on Ecosystems and
Bycatch

Committee on
Administration and
Finance

Figure7: Schematic diagram of the IOTC organisation.

. THECOMMISSION

Representatives of the Contracting Parties make up the Commission at its annual meetings
and this is themain decisiormaking body. Subsidiary bodies set up by the Commission
(Figure7) analyse different types of data and information. These associatdibdave

specific functions and are responsible to the Commission and refer their conclusions and
recommendations back to the Commission for final decisi@king.
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At each Session of the Commission, Members may adopt Conservation and Management
Measures (CMMs) concerning the management of tuna and-tikeaspecies under the IOTC
mandate as well as the fisheries which target them. These decisions are passed imthe fo
of either Resolutions or Recommendations.

The Commission is the only body authorised to take decisions that are published as IOTC
Resolutions, which are binding on Members. It is the responsibility of Members to ensure
that action is taken under themational legislation to implement CMMs, which become
binding on it.

Recommendations adopted by the Commission concerning conservation and management
of the stocks for furthering the objectives of the IOTC Agreement, are not binding and are
acceded to on aoluntary basis by Members. The Members of the Commission are also
expected to cooperate in the exchange of information regarding any fishing for stocks
covered by the Agreement by nationals of any State or entity, which is not a Member of the
Commission.

A permanent Secretariat provides the administrative support for the Commission and its
subsidiary bodies. The IOTC Secretariat consists of the Executive Secretary, appointed by the
Director-General of the Food and Agriculture Organisation (FAO) withgheoaal of the
Commission, and staff appointed by him/her to support the Commission in the

implementation of policies through administration activities, data management, capacity
building, scientific and other support activities as requested by the Conunjghe

Scientific Committee and the Working Parties.

Function andResponsibilities*

The Commission has four key functions and responsibilities which enable it to achieve its
objectives. They are drawn from the United Nations Convention on the Law &ethe
(UNCLOS), and are:

1 to keep under review the conditions and trends of the stocks and to gather, analyse
and disseminate scientific information, catch and effort statistics and other data
relevant to the conservation and management of the stocks arfésheries based on
the stocks;

1 to encourage, recommend, and coordinate research and development activities in
respect of the stocks and fisheries covered by the IOTC, and such other activities as
the Commission may decide appropriate, such as transfezatfrtology, training and
enhancement, having due regard to the need to ensure the equitable participation of
Members of the Commission in the fisheries and the special interests and needs of
Members in the region that are developing countries

1 http://www.iotc.org
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1 to adoptc onthe basis of scientific evidencgConservation and Management
Measures (CMM) to ensure the conservation of the stocks covered by the Agreement
and to promote the objective of their optimum utilisation throughout the Area,;

T to keep under review the economand social aspects of the fisheries based on the
stocks covered by the Agreement bearing in mind, in particular, the interests of
developing coastal States.

. THESCIENTIFICOMMITTEE

The Scientific Committee (SC) advises the Commission on research andl@atzon and,

on management issues and the status of stocks. The meetings of the Scientific Committee
are held some months prior to the meetings of the Commission. In addition, the Commission
has established a number of Working Parties for specificquep Figure?).

The most common objective of the Working Parties is to provide the Scientific Committee
with analyses of the status of the stocksdguossible management actions, while some
Working Parties (such as the Working Party on Data Collection and Statistics) were
established to analyse and provide recommendations on specific technical problems.

. THESECRETARIAT

;The Secretariat is a fully staffed office that is run throughout the year. The Executive
Secretary, who is appointed by the Commission manages the Secretariatayt@aday
basis. The offices of the IOTC Secretariat are located in Victoria, Seychelles.

The mission of the Secretariat is to facilitate the processes required to implement the

policies and activities of the Commission whose goal is to achieve the objectives stated in

the IOTC Agreement. In essence, these processes include the acquisitmesging and
RAZASYAYIFGAZ2Y 2F AYyTF2NX¥IFGA2Y OGKIF G O2yaidAdadzi s
well as supporting the actions taken by the Members and Cooperating Parties to implement

those decisions effectively.

In order to provide support to thecientific activities of the Commission and its subsidiary
bodies there is close cooperation between the data section and the science section in the
production of datasets and analyses that will assist the Scientific Committee and its Working
Parties to brmulate its advices to the Commission.

Similarly, the data section and the compliance section cooperate in the maintenance of the
databases needed to monitor the effectiveness in the implementation of the measures
adopted by the Members.

The Secretariat also involved in the implementation of projects that further the objectives
of the Commission. With respect to providing public information, the Secretariat has
developed a website in which comprehensive information resources converge.
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The website, with is found under www.iotc.org pools resources such as reports, and
databases (complete with welbased query interfaces), in order to provide CPCs with all the
information they may use in order to honour their duties under the agreement.

National scientits analyse
data at Working Parties &
Scientific Committee

Countries collected data
from their own fisheries
& reported it ot 10TC

issues advice
Domestic legislation Commission adopts
is modify to ensure resolutions by consensus
effective implementation or by two-thirds majority

Figure8 ¢ Process for the establishment and implementation of IOTC Conservadioth Management Measures

MAIN SPECIEEINDEROTCOMANAGEMENT

‘Sixteen (16) species are under the management mandate of the IOTC. In addition, the
Commission has instructed the IOTC Secretariat to collate data ctarnget, associated and
dependent species affected by fisheries targeting tuna and-ikeaspecies ithe IOTC area
of competence. Note that one of the 16 species (Southern Bluefin tuna) was signed over to
the Commission for the Conservation of Southern Bluefin TG&EBT) for management
purposes.

Conservation andManagement Measures Relevatd ScientificObservers

The full compendium of IOTC CMMs can be downloaded from the website at:
http://www.iotc.org/cmms and may be subject to change by the IOTC at future meetings of

the Commission. Observers needdd @S | 00Saa (2 GKSaS FyR NBEJA
as they become available.

Below are a number of resolutions, the content thereof that observers should be aware of.

éGENERARESOLUTIONS
'JOTC Resolution 11/60n a Regional Observer Scheme

IOTC Resolution 11/d2n a Regional Observer Schemthe mandate that provides the
foundations of the development IOTCdRenal Observer Scheme and covers the
requirements which are binding on all CPCs. It is important for observers to be fully
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http://www.iotc.org/cmms
http://www.iotc.org/cmm/resolution-1104-regional-observer-scheme

conversant with this Resolution as it provides the mandate for them to be onboard a vessel
and specifies their role and tasks thave to be accomplished in meeting the objective of
the Resolution.

At the 13th Session of the Commission (S13), the IOTC Commission adopted Resolution
09/04 on a Regional Observer Schemich was superseded in 2010 by Resolution 10/04,
and again in 201by Resolution 11/04. In the adoption Besolution 11/04n aRegional
Observer Scheméhe IOTC Commission recognised that observer programs are used
successfully at both the national and Regional Fisheries Management Organization (RFMO)
level for the puposes of collecting scientific information.

It further acknowledged the United Nations General Assembly Sustainable Fisheries
Resolution 63/112, which encourages the development of observer programs by regional
fisheries management organizations andaengements to improve data collection in their
area of management.

The Commission also emphasised that in terms of Articles IX and Xl of the IOTC Agreement,
Contracting Parties and Cooperating NOantracting Parties (hereinafter CPCs) have the
obligation b fully comply with the IOTC Conservation and Management Measures and are
required to furnish, on the request of the Commission, any available statistical, biological
and other scientific information needed for the purposes of the Agreement in maintaining

the resources of tuna and tudike fishes of the Indian Ocean.

Further acknowledging, that the adoption of this measure is intended to assist in the
increase of information to help support IOTC scientific research for tuna andilna
species and thenplementation of Conservation and Management Measures in order to
improve the management of the tuna and tutike species fished in the Indian Ocean.

Paragraph2 ¥ (1 KS wSa2f dzi A 2 tfiat &ENICEE idtS itnpleinedbatiohad A O f f &
observemprogramin order to improve the collection of scientific data, on at lea% 6f the

number of operations/sets for each gear type by their fleet while fishing in the IOTC area of
competence, on vessels of 24 meters overall length and over (withinHsotExclusive

Economic Zone (EEZ) and on the high seas), and for vessels under 24 meters if they fish
2dz0 AARS GKSANI 99 %od¢

Paragraph2 ¥ (G KS NBX & 2f dzGPCRshallNB Ij dzA NBa G KI G a

a) Have the primary responsibility to obtain qualified observers. Each CPC anag th
use either deployed national or nortional of the flag State of the vessel on which
they are deployed;

b) Endeavour that the minimum level of coverage is met and that the observed vessels
are a representative sample of the gear types active in tlest;

c) Take all necessary measures to ensure that observers are able to carry out their duties
in a competent and safe manner;
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d 9YRSIF@2dzNJ 12 SyadzaNS GKIG G0KS 20aASNIBSNARQ |
Observers are not to perform duties, othlean those described in paragraphs 10 and
11 below;

e) Ensure that the vessel on which an observer is placed shall provide suitable food and
lodging during the observer's deployment at the same level as the officers, where
possible. Vessel masters shall eedinat all necessary cooperation is extended to
observers in order for them to carry out their duties safely including providing access,
4 NBldZANBR:E (2 GKS NBUGFIAYSR OFGOKXEZ IyR O

Paragraph 9equires thatd / t / aprodideltoftife IOTC Executive Secretary and the IOTC
Scientific Committee annually a report of the number of vessels monitored and the coverage
I OKAS@PSR o6& 3ISFN) GellsS Ay | O0O2NRIyOS ¢6AGK GKS

Paragraph 1®utlines the tasks afhe observer while onboard and include specifically:
GhoaSNBSNE akKkffty

a) Record and report fishing activities, verify positions of the vessel,

b) Observe and estimate catches as far as possible with a view to identifying catch
composition and monitoring disads, bycatches and size frequency;

c) Record the gear type, mesh size and attachments employed by the master;

d) Collect information to enable the cresBecking of entries made to the logbooks
(species composition and quantities, live and processed weighbeaition, where
available); and

e) Carry out such scientific work (for example, collecting samples), as requested by the
Lhe¢/ {OASYGATAO /2YYAlGSSoé

It is important that the training provides comprehensively the observer with the skills to
achieve these objestes.

Paragraph 1tequiresd ¢ KS 20 aSNIWSNJ aKIff>X gA0GKAY on RI &2
I NBLRNI G2 dGdKS /t/&a 2F 0KS @SaasSt o¢

Observers must be fully aware of the need to prepare and write these reports at the
completion of each trip and reques them to maintain a continuous record of events that
occur throughout a trip to meet this requirement.

In order for the observer to fully achieve the objectives of Resolution 11/04 it is highly
recommended that observers are also aware and conversat tvé Resolutions outlined
below and are at any time confident in consulting most up to date KO&@npendium of
ACTIVE CMMs and where relevant can accurately cross reference these in their reports.
Although observesare not deployed as compliance offfean terms of this scheme,
awareness of these Resolutions will assist in their reporting on vessels compliance or non
compliance and the effectiveness of vessels conforming to the Resolutions.
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IOTC Resolution 15/0®n thevessel monitoring systeifYMS)programme

Paragraph 4Each Contracting Party and Cooperating Montracting Party (CPC) shall

adopt a satellitebased vessel monitoring system (VMS) fovedisels flying its flag 24 metres

in length overall or above or in case of vessels less than 24 meters, those operating in waters
outside the Economic Exclusive Zone of the Flag State fishing for species covered by the IOTC
Agreement within the IOTC arehanmpetence.

IOTC Resolution 16/07: On the use of artificial lights to attract fish to drifting fish aggregating
devices

Paragraph 1:FFishing Vessels inding support and supply vessels flying the flag of an IOTC
Contracting Parties or Cooperating NGontracting Party (collectively CPCs) are prohibited
from installing or operating surface or submerged artificial lights for the purpose of
aggregating tuna ad tunalike species or netarget, associated or dependent species on
drifting Fish Aggregating Devices (DFADS).

Paragraph 2:.CPCs shall prohibit their flagged vessels from intentionally setting a purse seine
net around a DFAD equipped with artificiahlior the purpose of attracting fish under the
mandate of IOTC and in the IOTC area of competence.

Paragraph 3DFADs equipped with artificial lights, which are encountered by fishing vessels
operating in the IOTC area of competence, should as far as possible be removed and brought
back to port.

IOTC Resolution 17/07: To prohibit the use of laggale driftnets on the high seas in the
IOTC area

Paragraph 2:The use of largscale driftnet$’ on the high seas within the IOTC area of
competence shall be prohibited. The use of lasgale driftnets in the entire IOTC area of
competence shall be prohibited by 1 January 2022.

IOTC Resolution 18/03: @stablishing a list of vessels presumed to have carried out illegal,
unreported and unrequlated fishing (IUV) in tH@&T Garea of competence

Observers should be on the lookout for any vessel suspeftédU fishing activity or any

vessel currently listed on the IUU vessel list. Any information regarding those activities or
those vessels can be reported to the IOTC Secretariat through the national observer program
coordinator.

IOTC Resolution 19/02: Procedumsa fish aggreqgating devicdsADsmanagement plan

Paragraph 1Definitions

Lol I-8BBES RNATlOySGaégd FINB RSTAYSR F+a 3IaftysSia 2N 20KST
kilometres in length whose purpose is to enmesh, entrap, or entangle fish by drifting on the surface of, or in,
the water column.
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http://www.iotc.org/cmm/resolution-1503-vessel-monitoring-system-vms-programme
https://iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_16-07_en.pdf
https://iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_16-07_en.pdf
https://www.iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_1707_0.pdf
https://www.iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_1707_0.pdf
https://www.iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_1803.pdf
https://www.iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_1803.pdf
https://www.iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_1902.pdf

For the purpose of this Resolution:

a)

b)

d)

f)

9)

h)

j)

Fish Aggregating Device (FAD) means a permanent;gEmianent or temporary
object, structure or device of any material, riaade or natural, which is deployed
and/or tracked, for the purpose of aggregating target tuna species for consequent
capture.

Drifting Fish Aggregating Devices (DFADs) means a FAD not tethered to the bottom of
the ocean. A DFAD typically has a floating structure (such as a bamboo or metal raft
with buoyancy provided by buoys, corks, etc.) and a submerged structure (made of
old netting, canvass, ropes, etc.).

Anchored Fish Aggregating Devices (AFADs) means a FAD tethered to the bottom of
the ocean. It usually consists of a very large buoy and anchored to the bottom of the
ocean with a chain.

Instrumented buoy means a buoy with a clganarked with a unique reference
number allowing identification of its owner and equipped with a satellite tracking
system to monitor its position.

Operational buoy means any instrumented buoy, previously activated, switched on
and deployed at sea on aiffing FAD or log, which transmit position and any other
available information such as esounder estimates.

Activation of a buoy means the act of initializing satellite communication service,
which is done by the buoy supplier company at the requesieofessel owner or
manager.

Deactivation of a buoy means the act of cancelling satellite communications service,
which is done by the buoy supplier company at the request of the vessel owner or
manager.

Buoy owner means any legal or natural person, grditbranch, who is paying for the
communication service for the buoy associated with a FAD, and/or who is authorized
to receive information from the satellite buoy, as well as to request its activation
and/or deactivation.

Reactivation: the act of renabling satellite communications services by the buoy
supplier company at the request of the buoy owner or manager.

Buoy in stock means an instrumented buoy acquired by the owner which has not been
made operational.

Paragraph 2:This Resolution shall appty CPCs having purse seine vessels and fishing on
Drifting Fish Aggregating Devices (DFADs), equipped with instrumented buoys for the
purpose of aggregating target tuna species, in the IOTC area of competence. Only purse
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seiners and associated supply opgart vessels are allowed to deploy DFADs in the IOTC
Area of Competence.

Paragraph 3:This resolution requires the use of instrumented buoy, as per the above
definition, on all DFADs and prohibits the use of any other buoys, such as radio buoys, not
meeting this definition.

Non-entangling and biodegradable FADs

Paragraph 17To reduce the entanglement of sharks, marine turtles or any other species,
CPCs shall require their flagged vessels to usentamgling designs and materials in the
construction of ADs as outlined iAnnex V

Paragraph 18To reduce the amount of synthetic marine debris, the use of natural or
biodegradable materials in FAD construction should be promoted. CPCs shall encourage their
flag vessels to use biodegradable FADs in accordance with the guidelines at Annex V with a

view to transitioning to the use of biodegradable FADs, with the exception of materials used

for the instrumented buoys, by their flag vessel from 1 January 2022. CPCs shall, from 1

January 2022, encourage their flag vessels to remove from the water, ogtaoard and

only dispose of in port, all traditional FADs encountered, {a@se made of entangling

materials or designs). The reference year prescribed above shall be reviewed in light of the
{OASYGATAO /2YYAUGSSQa NBOBOAHBBAAD A 2y LJdzNEB& dz
experimental project.

FAD Marking

Paragraph 20A new marking scheme shall be developed by theadFAD working group
and shall be considered by the Commission at its regular annual session in 2020.

Paragraph 21Until the marking schemeeferred to in paragraph 20 is adopted, CPCs shall
ensure that the instrumented buoy attached to the DFAD contain a physical, unique
reference number marking (ID provided by the manufacturer of the instrumented buoy) and
the vessel unique IOTC registratmmmber clearly visible

ANNEX 'V PRINCIPLES FOR DESIGN AND DEPLOYMENT OF FADS

EXAMPLE OF NEEINTANGLING FAD NYLON OR CANVAS
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materials such as ropes or canvas sheets.

IOTC Resolution 19/06: @stablishing a programme for transhipment by latgale fishing
vessels

Paragraph 1Except undethe programme to monitor transhipments at sea outlined below

in Section 2, all transhipment operations of tuna and tHike species and sharks caught in

association with tuna and tunbke fisheries in the IOTC area of competence (hereinafter

referredtol & Gldzyt FyR ddzyll €A1S aLISOASa yR &aKIl NJ

Paragraph 2:The flag Contracting Parties and Cooperating {amtracting Parties

(collectively termed CPCs) shall take the necessary measures to ensure that large scale tuna
vessel¥ (hereafterNE FSNNBR &4 (GKS a[{¢+&aé0 FteAay3d G(KSA
out in Annex | when transhipping in port.

Paragraph 3 Transhipment operations within the Maldives between pole and line fishing
vessels, and collector vessels flaggethe Maldivesand registered on the IOTC Record of
Authorized Vessels shall be exempted from the data reporting requirements specified in
Annex | and Annex lll. Such transhipment operagba#i conform to the criteria set forth in
Annex |bf this resaltion.

SECTION 2. PROGRAMME TO MONITOR TRANSHIPMENTS AT SEA

Paragraph 4The Commission hereby establishes a programme to monitor transhipment at
sea which applies only to largescale tuna longline fishing vessels (hereafter referred to as the
a[ { ¢ [ +théadier vegskls authorised to receive transhipments from these vessels at
sea. No afsea transhipment of tuna and tudike species and sharks by fishing vessels other
than LSTLVs shall be allowed. The Commission shall review and, as appropriatthisevis
Resolution.

SECTION 4. JEA TRANSHIPMENT

Paragraph 11Transhipments by LSTLVs in waters under the jurisdiction of the CPCs are
ddzo0 2SO0 (2 LINA2NI I dziK2NRAFGA2Y FNRY (GKS /21 &

Regional Observer Programme:

Paragraph 19Vessels shall be prohibited from commencing or continuirsgat
transhipping in the IOTC area of competence without an IOTC regional observer on board,
SEOSLIi Ay OFLasSa 2F aF2NDOS Yl 28dz2NBé¢ RdzZ & y20A

16Large Scaleuha Vessel (LST¥jishing vessels targeting tuna and tuna like species that are over 24m LoA
and are on the IOTC Record of Authorized Vessels.
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Paragraph 191n the case ofhe eight Indonesian wooden carrier vessels listed on the IOTC
Record of Authorised Vessel prior to 2015 and listed in Annex V, a national observer
LIN2EINFYYS YI@ 0S dzaSR Ay LIXIOS 2F Iy 20aSNWS

Rays

]OTC Resolution 19/03: On the conservatiomobulidrays caught in association%
with fisheries in the IOTC area of competence ~

Paragraph 1:This Resolution shall apply to all fishing vessels flying the flag of a Contracting
Party or Cooperating Ne@Gontracting Party (hereinafter referred to collectively as CPCs), and
on the IOTC record of fishing vessels or authorized to fish for tuna antkieispecies

managed by the IOTC.

Paragraph 2:.CPCs shall prohibit all vessels from intentionally setting any gear type for
targeted fishing of mobulid rays in the IOTC Area of Competence, if the animal is sighted
prior to commencement of the set.

Paragaph 3:CPCs shall prohibit all vessels retaining onboard, transhipping, landing, storing,
any part or whole carcass of mobulid rays caught in the IOTC Area of Competence.

Paragraph 5:CPCs shall require all their fishing vessels, other than those gaoutin
subsistence fishery, to promptly release alive and unharmed, to the extent practicable,
mobulid rays as soon as they are seen in the net, on the hook, or on the deck, and doitin a
manner that will result in the least possible harm to the indivisigalptured. The handling
procedures detailed iAnnex | while taking into consideration the safety of the crew shall be
implemented and followed.

Paragraph 6:Notwithstanding paragraph 3, in the case of mobulid rays that are

unintentionally caughtbyan N2 1T Sy & LI NI 2F | LJz2NBES &aSAiys$s
must surrender the whole mobulid ray to the responsible governmental authorities, or other
competent authority, or discard them at the point of landing. Mobulid rays surrendered in

this mannemay not be sold or bartered but may be donated for purposes of domestic

human consumption.

Paragraph 8:CPCs shall report the information and data collected on interactions (i.e.

number of discards and releases) with mobulid rays by vessels through kegbhabor

through observer programs. The data shall be provided to the IOTC Secretariat by 30 June of
the following year, and according to the timelines specified in Resolution 15/02 (or any
subsequent revision).

Paragraph 9:.CPCs shall ensure that fishemare aware of and use proper mitigation,
identification, handling and releasing techniques and keep on board all necessary equipment
for the release of mobulid rays in accordance with the handling guidelines of Annex 1.
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Paragraph 14Scientific observehall be allowed to collect biological samples of mobulid
rays caught in the IOTC Area of Competence that are dead abaeky provided that the
al YLt Sa NS | LI NI 2F | NBaSHNODK LINB2SOU

ANNEX 1
1. Prohibitthe gaffing of rays.
2. Prohibit the lifting of rays by the gill slits or spiracles.

3. Prohibit the punching of holes through the bodies of rays, {®.gpass a cable
through for lifting the ray).

4, Rays too large to be lifted safely by hand shall be, to theng¢xtossible, brailed out
of the net using best available method such as those recommended in document
IOTE012WPEBOSNFO7.

5. Large rays that cannot be released safely before being landed on deck, shall be
returned to the water as soon as possible, pratidy utilizing a ramp from the deck
connecting to an opening on the side of the boat, or if no such ramp is available,
lowered with a sling or net.

| SHARKS

JOTC Resolution 12/6®n the conservation of thresher sharks (family B
Alopiideg caught in association with fisheries metlOTC area of competence

Paragraph 2Fishing Vessels flying the flag of an IOTC Member or Cooperating Non
Contracting Party (CPCs) are prohibited from retaining on board, transhipping, landing,
storing, selling or offering for sale any part or wholeceas of thresher sharks of all the
species of the family Alopiidae, with the exception of paragraph 7.

Paragraph 7:Scientific observers shall be allowed to collect biological samples (vertebrae,
tissues, reproductive tracts, stomachs, skin sampleslsgilves, jaws, whole and

skeletonised specimens for taxonomic works and museum collections) from thresher sharks

that are dead at hauback, provided that the samples are part of the research project
approved by the IOTC Scientific Committee (or IOT&IMyd?arty on Ecosystems and

Bycatch (WPEB)). In order to obtain the approval, a detailed document outlining the purpose

of the work, number and type of samples intended to be collected and the spatiotemporal
distribution of the sampling work must be ind&d in the proposal. Annual progress of the

work and a final report on completion of the project shall be presented to the IOTC WPEB and

the IOTC Scientific Committee.
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http://www.iotc.org/cmm/resolution-1209-conservation-thresher-sharks-family-alopiidae-caught-association-fisheries-iotc

IOTC Resolution 13/0®n the conservation of whale sharl&h{nocodon g £
typus) SRR
Paragraph 3:CPCs shall require that, in the event that a whale shark is unintentionally
encircled in the purse seine net, the master of the vessel shall:

a) take all reasonable steps to ensure its safe release, while taking into consideration the
safety of the crew. These steps shall followtibet practice guidelines for the saf
release and handling of whale shadeveloped by the IOTC Scientific Committee;

b) report the incident to the relevant authority of the flag State, with the following
information:

i) the number of individuals;

i) a short description of the interaction, including details of how and why the
interaction occurred, if possible;

iii) the location of the encirclement;
Iv) the steps taken to ensure safe release;

v) an assessment of the life status of the animal on release, inguwduether the
whale shark was released alive but subsequently died.

Paragraph 7:.CPCs shall report the information and data collected under paragraph 3(b) and
paragraph 4 through logbooks, or when an observer ibaard through observer programs,

and povide to the IOTC Secretariat by 30 June of the following year and according to the
timelines specified in Resolution 10/02 [superseded by Resolution 15/02] (or any subsequent
revision).

 {

IOTC Resolution 13/0@©n a scientific and management framework on the conservation of
shark species caught in association with IOTC managed fisheries

Paragraph 4:.CPCs shall require fishing vésdlying their flag and on the IOTC Record of
Authorised Vessels or authorised to fish for tuna anddikeaspecies managed by the IOTC

on the high seas to promptly release unharmed, to the extent practicable, of oceanic whitetip
sharks when brought atmside for taking ofboard the vessel. However, CPCs should
encourage their fishers to release this species if recognised on the line before bringing them
on-board the vessels.

Paragraph 5 CPCs shall encourage their fishers to record incidental catshvesll as live
releases of oceanic whitetip sharks. These data shall be kept at the IOTC Secretariat.
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Paragraph 7 Scientific observers shall be allowed to collect biological samples (vertebrae,
tissues, reproductive tracts, stomachs, skin samples, spiras, jaws, whole and

skeletonised specimens for taxonomic works and museum collections) from oceanic whitetip
sharks taken in the IOTC area of competence that are delaauhback provided that the
samples are a part of a research project approvethbylOTC Scientific Committee (SC)/the
IOTC Working Party on Ecosystems and Bycatch (WPEB). In order to obtain the approval, a
detailed document outlining the purpose of the work, number of samples intended to be
collected and thepatiattemporal distritution of the sampling effect must be included in the
proposal. Annual progress of the work and a final report on completion shall be presented to

the SC/WPEB.
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handling practices

IOTC Resolution 17/05: On the conservation of sharks
caught in association with fisheries manadsdiOTC:

Paragraph 2:.CPCs shall take the necessary measures to
require that their fishermen fully utilise their entire catches
of sharks, with the exception of species prohibited by the
IOTC. Full utilisation is defined as retention by the fishing
vessel of all grts of the shark excepting head, guts and
skins, to the point of first landing.

Paragraph 3bSharks landed frozedn: X 0 @ / t / & 0 K|

currently do not require fins and carcasses to be offloaded
together at the point of first landing shall take the
necessaryneasures to ensure compliance with the 5 %
ratio through certification, monitoring by an observer or
other appropriate measures.

Paragraph 4in fisheries in which sharks are unwanted
species, CPCs shall, to the extent possible, encourage the
release ofive sharks, especially juveniles and pregnant
sharks that are caught incidentally and are not used for
food and/or subsistence. CPCs shall require that fishers are
aware of and use identification guides (el@TC Shark

and Ray Identification in Indianc@an Fisheries) and

CI

<l o

M
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IOTC Resolution 18/02: On management measures for the conservation of blue shark caught
in association with IOTC fisheries

OCPCs shall implement data collection programmes that ensure improved reporting of

accurate blue shark catch, effort, size and discard data to IOTC in full accordance with the
Resolution 15/02 on the Mandatory statistical reporting requirements for |0 Ti€aCtimy

Parties and Cooperating Nén2 y G N> OGAy 3 t I NIASa o/ t/ avs 2NJ |

. SEABIRDS

]OTC Resolution 12/0@©nreducing the incidental bycatch of seabirds in longline
fisheries

Paragraph 1:.CPCs shall record data on seabird incidental bycatch by species, notably
through scientific observers in accordance with Resolution 11/04 and report these annually.
Observersiwll to the extent possible take photographs of seabirds caught by fishing vessels
and transmit them to national seabird experts or to the IOTC Secretariat, for confirmation of
identification.

éTURTLES
. - . b
IOTC Resolution 12/00On the conservation of marine turtles k\_./“/

Paragraph 3:CPCs shall collect (including through logbooks and observer programs) and

provide to the IOTC Secretdne later than 30 June of the following year in accordance with
wSaz2ftdziAz2y mnknH 02NJ lFyeé adzaSldsSyid NBOAAAZ2Y
marine turtles. The data shall include the level of logbook or observer coverage and an
estimationof total mortality of marine turtles incidentally caught in their fisheries.

Paragraph 6:CPCs shall require fishermen on vessels targeting species covered by the IOTC
Agreement to bring aboard, if practicable, any captured marine turtle that is comatose or
inactive as soon as possible and foster its recovery, including aiding in its résuscita

before safely returning it to the water. CPCs shall ensure that fishermen are aware of and use
proper mitigation, identificationhandling and déhooking techniqueand keep on board all
necessary equipment for the release of marine turtles, in accordancéavithing

quidelines in the IOTC Marine Turtle Identificgaii@ards

Paragraph 7:.CPCs with gilinet vessels that fish for species covered by the IOTC Agreement
shall:

a) Require that operators of such vessels record all incidents involving marine turtles during
fishing operations in their logbooks1 and report sucidemnts to the appropriate
authorities of the CPC.
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Paragraph 8:CPCs with longline vessels that fish for species covered by the IOTC Agreement
shall:

a) Ensure that the operators of all longline vessels carry line cutters ahdakers in order
to facilitate the appropriate handling and prompt release of marine turtles caught or
entangled, and that they do so in accordance with IOTC Guidelines. CPCs shall also ensure
that operators of such vessels follow the handling guidelines in the IOTC Marine Turtle
Identification Cards;

Paragraph 9:.CPCs with purse seine vessels that fish for species covered by the IOTC
Agreement shall:

a) Ensure that operators of such vessels, while fishing in the IOTC area:

i.  To the extent practicable, avoid encirclement of marine turtlad,iha marine
turtle is encircled or entangled, take practicable measures to safely release the
turtle in accordance with the handling guidelines in the IOTC Marine Turtle
Identification Cards;

ii.  To the extent practicable, release all marine turtles obskerdangled in fish
aggregating devices (FADSs) or other fishing gear;

iii.  If a marine turtle is entangled in the net, stop net roll as soon as the turtle comes
out of the water; disentangle the turtle without injuring it before resuming the net
roll; and to the extent practicable, assist the recovery of the turtle before
returning it to the water;

iv.  Carry and employ dip nets, when appropriate, to handle marine turtles.

CETACEANS
: IOTCResolution 13/040n the conservation of cetaceans ‘

Paragraph 2:Contracting Parties and Cooperating NGantracting Parties (collectively,

CPCs) shall prohibit their flagged vessels from intentionally setting a purse seine net around a
cetacean in the 1A area of competence, if the animal is sighted prior to the commencement
of the set.

Paragraph 3:CPCs shall require that, in the event that a cetacean is unintentionally encircled
in a purse seine net, the master of the vessels shall:

a) take all reasonald@ steps to ensure the safe release of the cetacean, while taking into
consideration the safety of the crew. These steps shall include followiig the
practice gudelines for the safe release and handling of cetaceleveloped by the
IOTC Scientific Committee;
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b) report the incident to the relevant authority of the flag State, with the following
information:
1) the species (if known);
i) the number of individuals;

lii) a short description of the interaction, including details of how and why the
interaction occurred, if possible;

iv) the location of the encirclement;
v) the steps taken to ensure safe release;

vi) an assessment of the life status of the animal on release, ingludiether the
cetacean was released alive but subsequently died.

Paragraph 4 CPCs using other gear types fishing for tuna and-likpaspecies associated
with cetaceans shall report all interactions with cetaceans to the relevant authority of the
flag Sate and include all the information outlined in paragraph 8tifi.

Paragraph 7:.CPCs shall report the information and data collected under paragraph 3(b) and
paragraph 4, through logbooks, or when an observer ibaard through observer programs,
and povide to the IOTC Secretariat by 30 June of the following year and according to the
timelines specified in Resolution 10/02 (or any subsequent revision).

. MARLINS

- IOTC Resolution8105: On conservation measures for striped marlin, blackh-(
marlin and blue marlin

Paragraph 1:To ensure the conservation of the striped marlin (Tetrapturus audax), black

marlin (Makaira indica), blue marlin (Makaira nigricans) and Raaific sailfish (Istiophorus
platypterus) stocks in the Indian Ocean, Contracting Parties and Cooperathigpmoscting

Parties, (CPCs) whose vessels catch those species in the IOTC Area of Competence undertake
at least the following national management measures as described below are in place to
support the sustainable exploitation of these stocks in line wgh@TC Agreement

objectives of ensuring the conservation and optimum utilization of stocks by undertaking the
following:

Other Management Measures

Paragraph5: Pending advice from the Scientific Committee on a joint andspegies
specifiominimum consaration size, notwithstanding Resolution 17/04, CPCs shall not retain
on board, transship, land, any specimen smaller than 60 cm Lower Jaw Fork Length (LJFL) of
any of the species referred to in paragraph 2, but shall return them immediately to the sea in

42


https://www.iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_1805.pdf
https://www.iotc.org/sites/default/files/documents/compliance/cmm/iotc_cmm_1805.pdf

a manner that maximizes postlease survival potential without compromising the safety of

crew'’.

Paragraph6: In addition, CPCs may consider the adoption of additional fisheries
management measures to limit fishing mortality such as: releasing any spetiraught

alive onboard or alongside for taking on board the vessel; modify fishing practices and/or
fishing gears to reduce juveniles catches; adopting spatial/temporal management measures
to reduce fishing in nursery grounds; limiting days at sea arf#bing vessels exploiting
billfishes.

Recording, Reporting, and Use of the Catch Information

Paragraph 7:.CPCs shall ensure that their vessels catching Striped Marlin, Black Marlin, Blue
Marlin and Indepacific Sailfish in the IOTC Area of Competence record their catch in
accordance with the requirements set out in Resolution 15/01 on the recording of oalch a
effort data by fishing vessels in the IOTC area of competence or any Resolution superseding
it.

Paragraph 8:CPCs shall implement data collection programmes to ensure accurate reporting
of Striped Marlin, Black Marlin, Blue Marlin and Ifgiific Sailsh catches, released alive
and/or discarded, together with effort, size and discard data to IOTC in full accordance with
the Resolution 15/02 on the Mandatory statistical reporting requirements for IOTC
Contracting Parties and CooperatiNgn-ContractingParties (CPCs), or any Resolution
superseding it.

. TUNADISCARDS

<

IOTC Resolutiord105: On a ban on discards of bigeye tuna, skipjack tuna, yellowfin tuna,
and a recommendation for netargeted species caught by purse seine vessels in the IOTC
area ofcompetence

RETENTION OF TARGETED TUNA SPECIES
Paragraph 1:Contracting Parties and Cooperating NGantracting Parties shall require all
purse seine vessels to retain on board and then land all bigeye tuna, skipjack tuna, and

yellowfin tuna caught, excepish considered unfit for human consumption as defined in
paragraph 4b (i).

RETENTION OF NORNRGETED SPECIES

o Notwithstanding paragraph 5, in the case of billfish, when purse seiners unintentionally catch such Bmall fis
and freeze them as a part of a purse seine fishing operation, this does not constituongsliance as long as
such fish are not sold.
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Paragraph 2:Contracting Parties and

Cooperating NotContracting Parties shall requirt N
all purse seingessels to retain on board and the LEULN
. . R e
land, to the extent practicable, the following ron — -

Y XXX AXAAA
NSXYSYYYY VY LXXK XL AA

targeted species or species group; other tunas, \Cs..,,__“
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rainbow runner, dolphinfish, triggerfish, billfish,
wahoo, and barracuda, except fish considered
unfit for human consumjpdn as defined in
paragraph 4b (i), and/or species which are
prohibited from retention, consumption, or trade
through domestic legislations and international

Image © Marine Stewardship Council

obligations.

Paragraph 3:Contracting Parties and
Cooperating Noi€Contracting Parties using
other gear types not provided for in paragraph
and 2 of this resolution, which are targeting
tuna and tuna like species in the IOTC area of
competence should encourage their vessel to:

a) take all reasonable steps to ensure w\' P{'l' s
the safe release of narargeted /
species taken alive, to the extent
possible, while taking into
consideration the safety of the crew;

b) retain on board and then land all
dead nontargeted species except B
those considered unffor human 1
consumption as defined in paragrap o R
4h(i) and/or are prohibited from fay L SN
retention through domestic
legislations and international
obligations.

Paragraph 4:Procedures for the implementation of full retention requirements include:

a) No bigeye tunaskipjack tuna, and/or yellowfin tuna caught by purse seine vessels
may be discarded after the point in the set when the net is fully pursed and more than
one half of the net has been retrieved. If equipment malfunctions affect the process of
pursing and r&rieving the net in such a way that this rule cannot be complied with,
the crew must make efforts to release the tuna as soon as possible.
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b) The following two exceptions to the above rule shall apply:

i) Where it is determined by the captain of the vessel thaa (bigeye tuna,
skipjack tuna or yellowfin tunand the nortargeted species as listed in Para 2
caught are unfit for human consumption, the following definitions shall be
applied:

"Unfit for human consumption" are fish that:
- is meshed or crushed inglpurse seine; or
- is damaged due to depredation; or

- has died and spoiled in the net where a gear failure has prevented both
the normal retrieval of the net and catch, and efforts to release the fish
alive;

"Unfit for human consumption" does not include fish that:

- is considered undesirable in terms of size, marketability, or species
composition; or

- is spoiled or contaminated as the result of an act or omission of the
crew of the fishing vessel.

i) Where the captainfoa vessel determines that tuna (bigeye tuna, skipjack tuna or
yellowfin tuna)and the nortargeted species as listed in Para@re caught
during the final set of a trip and there is insufficient storage capacity to
accommodate all tuna (bigeye tuna, skigk tuna or yellowfin tunaand the non
targeted speciesaught in that set. This fish may only be discarded if:

- the captain and crew attempt to release the tuna (bigeye tuna, skipjack tuna
or yellowfin tuna) alive as soon as possible; and

- no further fisling is undertaken after the discard until the tuna (bigeye tuna,
skipjack tuna, and/or yellowfin tun@nd the nortargeted speciesn board
the vessel has been landed or transhipped.

NONRETENTION

Paragraph5: Where the captain of the vessel determineattfish should not be retained on
board in accordance with Clause 4.b (i) and (ii), the captain shall record the event in the
relevant logbook including estimated tonnage.

OBSERVERROGRAMS INSHERIEBANAGEMENT

Observer Programmes include:
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1) Monitoring Control and Surveillance (MCS) that include sea Inspection and control
programmes;

2) Hsheries programmes (science and complianaayl

3) Scientific programmes.

There are some fundamental differences in the objective and legislative mandate obeach
these programmes that include differences in tiade, appointment, training,

responsibilities and tasks eémard between compliance officers/inspectors, controllers,
fisheries Observers (science and surveillance) and scientific Obsd¥igene9).

¢ OBusecTivES ) ? Inspection by
: o Fishery inspectors with

enforcement powers

1 Ml

3
23
W To monitor legal matters Control Observer programme
%0 (primary for surveillance but
z° basic scientific data are also

= \ collected)

2
ns
g & To collect scientific data S )
w § and conduct surveillance Fisheries OP
-3 Observer doesn't have (Science+
w § enforcement powers / Surveillance)

s / \

& /[

/ \
T / Scientific \

w / \
g To collect / F? Emetver \
“6' scientific data / rogramme \
@

//
\
l / \\

Figure9 Comparative description of different objectives between scientific and compliance observers.

SeaBased Inspectiomnd Control Programme¢MCS)

Sea based inspection and control programmes have a primary objective to enforce fishery
governance and to monitor fisheries from a legal aspect. Inspection programmes are
restricted to the reporting on adhereedo compliance measures stipulated in licence
conditions (e.g.: quotas/species limitation, fishing areas, gear size and usage), while Control
programmes collect control data and fisheries data (mainly catch and effort information).

Fisheries Inspectofalso called compliance officers) andntrollersare appointed by the
countries fisheries authorities and have a legal mandate to enforce the fisheries laws of the
country. Inspectors are also referred to as Fishery Control Officers (FCO) and are not
therefore defined as Observers herein. Inspectors have the authority to collect evidence and
take legal action against a vessel acting in contravention to fishing methods; gear used or
landed catches, in terms of its fishing permit conditions issued to it liagsstate. When
justified, inspectors may have the power to arrest a vessel at sea and have it return to port.
FCOsnay be deployed onto vessels for the duration of the trip to monitor fishing activities
directly and report on adherence to compliance reaees stipulated in licence conditions
issued by the State. Alternatively, Inspectors may operate independently from a patrol
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vessel and board and inspect fishing vessels at sea or on lasdaAtspection includes
monitoring gear and catch eboard.

Fisheries Controllergre also appointed by the countries fisheries authorities and are

ISy SNI t t & They areé déjfoydd yrito vessels for the duration of the trip to report
on adherence to compliance measures stipulated in licence condj@msalso collect

fisheries dataControllerggenerally do not have the power to arrest a vessel at sea and have
it return to port.

Fisheries Observer ProgrammeScfence & Compliange

Fisheries Observer programmes have the primary objective to collbeetigs information at

sea (mainly catch and effort). Additional tasks often include monitoring and reporting on the
environmental impacts of the fishery on other marine fauna such as bycatch, seabird, marine
mammals and, Endangered, Threatened and Prote¢{ET P) species.

Fisheries Observease generally appointed by the countri@sheries authorities, but can
also be supplied by private Obsen&rviceProviders(OSP)Fisheries Observers do not
have any powers to enforce or arrest. While they may réepa compliancassuesthey
haveno legal mandate to enforce these

Scientific Observer Programmes

Scientific Observer programmes are restricted to the collection of scientific data required for
fisheries managementcientific Observeese generally appointed by research and fisheries
management institutes or supplied by independent ObsefS&viceProviders(OSP)A

scientific Observer also records catch, bycatch, discards and effort information but in
addition, conducts biometric sarfipg. For example, catch, bycatch, discards composition of
species, lengtfirequency, weight, sex, maturity stage, stomach content and the collection of
otoliths and biological samples.

The accuracy of data collected by Scientific Observers is of paramc
importance to the success of good fisheries management.
Inadequate or falsified data are at the root of poor fisheries
management measures and can have a very serious impact on
decisicns made by scientists on fisheries management.

Thus, falsifying data is much more serious than not recording it.

PART B: GENERIC OBEER TRAINING

DEFININGHEad h . { 9w+ 9 w¢E

®\When someone is sworn in, they make a formal promise to be honest or ioyatourt of law.
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Scientific (fisheries) observers are independent specialist, deploydxbard conmercial

fishing vessels in accordance with a mandated regional fisheries observer programme.
Within this mandate observers can be used to record unbiased data and report on technical,
regulatory, scientific and economic aspects relating to the operatisidal of the fishing
industry*®.

Scientific observers working on fishing vessels during normal operations are in a position to
verify and record accurate, in situ data on the location, catch composition and gear
configuration of fishing operations, and ausually the only independent source of this
information.

Scientific observers are not employed in an enforcement role, as their main purpose is to
collect accurate data to support effective management of the marine resources, which is to
the longterm advantage of the fishing industry. However, as this takes place alongside the
standard data collection protocols, the presence of the observebbaard inherently allows
recording the level of compliance within the fishery.

An individual is only considered #TC recognised observer when employed by a service
provider approved by the CPC to provide observer services. CPCs will provide a list of
observers to the IOTC Secretariat and each observer will be allocated an IOTC registration
number that must be inclded on reported data. This will lead to the development of a
regional pool of observers trained according to IOTC standards.

Qualifications andPrerequisites

Scientific observers working at sea are in a unique position, as they are not affiliated with
the vessels personal and are required to work alone often for long periods, without direct
supervision or assistance from their controlling organisation. To be successful in this
environment, they required a high level of integrity and personahselfivationand will

need the academic qualifications and training to optimally accomplish the detailed tasks and
responsibilities assigned to them.

IOTC minimum preequisites for the registration of Observes standards should apply as
prerequisites prior to employent and training of observers. These include:

1. Minimum age of 21 years

2. Physically capable of carrying out observer duties attested by a valid Certificate
of Medical Fitness (STCW or equivalent) issued by an authorised medical
practitioner.

3. Clear police reord. History of strong socially acceptable ethical standards in the
areas of honesty and public behaviour.

Y As per IOTC R@®server Manual (Version 1.2 2015)
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8.

Evidence of proficiency in literacy and numeric competency in the languages of
the national project (holder of a Secondary School Certificate oivatent)

Valid passport

Valid STCW Basic Safety Training Certificate (or equivalent)

Certificate of successful completion of a Basic Observer Training Course based
on IOTC training guidelines and curriculum.

Acceptance of the code of conduct.

CPCs must snire that their observers are trained and their certificates of fithess and safety
& survival training meet the requirements of foreign vessels on which they may be deployed.

ObserverDuties andRequired Competencies

Scientific Observers are able to acdetg verify and record in situ data on the location,
composition of catches and configuration of gear during fishing operations. Their role is to
collect accurate data for the effective management of marine resources, the aim of which is
to ensure the sustinability of the fishing industry. The duties of the Scientific Observer are

to:

1 ensure their own safety at sea;

1 collect information and data needed to complete the observation forms;

(0]
(0]
(0]

(0]
(0]

nature of the fishing operations;

catch composition of fish brouglainboard;

size composition, sex ratio and reproductive status of target spéifies
requested)

by-catch mortality and discard component;

general trip details describing the target species, permit holder and areas
fished;

vessel specifications, fishing aaléctronic equipment;

additional data on oceanography, weather and interactions with seabirds and
marine mammals;

information on vessel transhipmentand

record adherence to MarPol regulations;

1 enter observation data into databag# required) to be preided to their responsible
authorities, who will forward it to the IOTC Secretariand

1 writing deployment, weekly, preliminary and final trip reports to be sent to the
responsible authorities.
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To achieve the broad range of tasks assigned to an obs&uEmtific Observers will need to
acquired / maintain a standard level of basic competency.

As Scientific Observer competency should be standard throughout the IOTC ROS,
independently of the organisation(s) in charge of training and manage CPCs ohservers

The following list of basic observer competency standards has been approved:

1.

Understand the importance of personal physical and mental-b&ilhg to safety and
morale and of maintaining effective communication and good working relationships on
the vessl.

Able to comply with emergency procedures and to correctly use different types of life
saving appliances. Demonstrate knowledge of abandon ship procedures and sea survival
techniques. Able to operate an EPIRB or equivalent.

Capable to identify common health issues experienced onboard and fishing operation
risks. Understand the importance of following safe working practices and wearing
appropriate protective clothing and equipment as well as of following safety protocols
and d being aware of emergency communication procedures.

Able to use vessel electronic equipment to fix a vessel position, to calculate vessel
estimated position and time of arrival at a given point; and to collect parameters of
meteorology and oceanographiractical knowledge of the Beaufort scale.

Capable of using VHF/HF radios and send distress messages.

Understand the concept of target species; bycatch species:itaget species, retained
catch, discarded catch, overfishing, FAD, associated and fneelsemproper for human
consumption as defined by the I0OTC.

Have satisfactory knowledge of the IOTC CMMs relevant to scientific observers;

Understand observer duties, code of conduct, status and procedures to follow onboard.
Aware of the role & importace of the fisheries observer for the monitoring and
management of tuna fisheries in the Indian Ocean.

Understands common nautical terminology. Recognises industrial tuna fishing vessels
basic layout. Familiar with working and observation areas and comiimginng
operational scenarios for the fisheries in question.

10.Familiar with the species of special interest that interact with industrial tuna fisheries,

most common intefactions and strategies to avoid and mitigate such interactions.

11.Capable of identifiywg and distinguishing between the main tuna species, in their adult

and juvenile forms and to use standard identification guides to identify species of billfish,
sharks and other bycatch including marine turtles, seabirds and sea mammals.
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12.Able to accuratly measure and weight fish and to collect biological samples accordingly
to IOTC ROS standard procedures.

13.Aware of IOTC ROS data gathering processes and priorities.

14.Capable of collecting and estimating catch weight, volumes, ratios according to ROS
standard procedures. Conscious of the need to check consistency with entries made in
the logbook and assist with logbook fulfilment.

15.Capable of collecting, formatting and accurately recording mandatory and recommended
information as prescribed under the schem

16. Familiar with IOTC trip report data requirements and timelines for submission.

VObserver Code ofonduct

Observers are required to conform goCode of Conduct approved by the Commission
become certified and should sign an affidavit with their ses\provider that they
understand and will conform to the Code.

Code of conduct

1) Observers may not participate in any activity which would cause a reasonable person to
guestion the impartiality or objectivity with which the Regional Observer Scheme is
administered

0 observers may not have direct financial interest in the observed fishery, other
than the provision of observer services including, but not limited to, vessels or
shoreside facilities involved in the catching or processing of the produdtseof
fishery, companies selling supplies or services to those vessels orstiere
facilities, or companies purchasing raw or processed products from these vessels
or shoreside facilities. the interests of a spouse or minor child are considered
those of he observer;

0 observers may not solicit or accept, directly or indirectly, any gratuity, gift, favour,
entertainment, loan or anything of monetary value from anyone who conducts
activities that are regulated by TC or who has interests that may be
substantially affected by the performance or rbdS NF 2 NY' I y OS 2 F G KS
official duties;

0 observers may not solicit or accept employment as a crew member or an
employee of the vessel or sheside processor in any fishery while employed as
an observe

0 observers may not serve as observers on any vessel or at anysberacility
owned or operated by a person who previously employed the observer in any
capacity;and
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0 a person may not serve as an observer in a fishery during the 3 consecutive
months bllowing the last day of his/her employment as a paid crew member or
employee in that fishery

2) OO ASNBSNE YIe& y20 LI NIHAOALIGS Ay Fye I OlA@)
perform his/her duties. This includes, but is not limited to
0 engagimg in drinking of alcoholic beverages while on duty
0 engaging in the use or distribution of illegal substaneesl
o becoming physically or emotionally involved with vessel personnel

3) Observers may not participate in any activity which could adverselytatiecefficient
FOO0O2YLX AaKYSyid 2F: 4KS {OKSYSQa YAaairzy
0 observers must refrain from engaging in any illegal actions according to the laws
and regulations of the flag State that exercises jurisdiction over the vessel to
which the observer is assigned

0 obsewrers must avoid any behaviour that could adversely affect the confidence of
the public in the integrity of observers, the IOTC Regional Observer Scheme or the
IOTC

0 observers must record all scientific data accurately and honestly

o if the observer choose® report any suspected violations of regulations relevant
to conservation of marine resources or their environment that they observe, it
must be done honestlyand

0 observers must preserve the confidentiality of the collected data and observations
made onboard the fishing vessels, in accordance with Resolution 12/02, and shall
treat as confidential all information with respect to the fishing operations of the
vessel on which they are deployed.

4) Observemprotocol while onboard a vessel include:
0 observers shll respect the hierarchy and general rules of behaviour which apply
to all vessel personnel, provided such rules do not interfere with the duties of the
observer under this scheme;

o in all aspects involving vessel operations and safety at sea the obsahvial
under the authority of the captain;

0 scientific observers will have no authority to advice or direct any of the vessel
operational activities or have any authority over any of the vessel personnel;

0 scientific observers should have access to adrapponal areas of the vessel
necessary to complete their work including the bridge, navigation and
communication equipment, however, the observer should attempt to secure co
operation with officers to ensure that their work does not interfere with normal
fishing and operational activities.
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ObserverSatus andConventions

OBSERVER STATUS

The status of the Observer on board the fishing vess®dsild bethe same as that of the
officers onboard Observers should be allowed on thedge and on the worbridgesso
they can conductthe missign 1 KS& Q@S oOBsenyer actiofsdhiddndt,S R
however, interrupt or interfere with normal fishing operations and the observeush
abide by the rules and pace of work of the vessel.

The attitude and conducbf the observer will have a major influence on bagreception

on board the fishing vessel, and the results and valutsefork. The master of the fishing
vessel and crew will quickly asses you by your actions and conduct. If they see they are
dealing with a professional they will both respect you and be more willing to voluntary
provide assistance.

Observemust always condudgtselfin a courteous, polite and professional manner with all
members of the crewNaturally, the crew and the captain must respect the functions and
culture of the Observer, who must inform his superior of any difficulty he may encounter or
any unpleasant behaviour to which he might be subjected. Observer must be able to behave
correctly in all situations, in particular concerning questions of hierarchy, work and
confidentiality, presentation and culture. The Observer must be aware of and sensitive to
the cultural practices of crew members.

. OBSERVER CONVENTIONS

‘The Observer shall respgdbe followingconventionswhile onboard.

1. Unless specified, Scientific Observers are not employed in an enforcement role and their
overall function is to collect information to assist in the efficient management of fisheries
resources. Bwever, the natue of the work and the information collected will inherently
include compliance related data. At no stage the Observer should confront the vessel
master or any of the crew about any compliance issues or advise them or provide
consent to any operation that ay have compliance implications.

2. The Observer will have no authority to advise or direct any of the vessels operational
activities or have any authority over vessels personnel

3. The Observeshould have access to all operational areas of the vessel negdssar
complete their work including the bridge, navigation and communication equipment,
however, the observer should attempt to secureaoeration with the officers to ensure
that their work does not interfere with the normal fishing and operational aiiisi

4. The Observer shall treat as confidential all information with respect to the fishing
operations of the vessel on which they are deploy&lllinformation collected o#board
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a vessel must be treated in the strictest confidenteno case shall he rka copies of it
or report it to any person other than the master of the boat on which he is embarked
and the persons in charge of the data collection programparticular, the Observer
shall notshare any informationdspecially catch information frontteer vesselsand
never discuss particulars of other vessels with any of the personbbard or
communicate any information on the position of the vessel or its catches to another
vessel or to an observer on board another ship

5. The Observer shall kedymself, its accommodation and weflace clean and neat at all
times.
a. never wear foul weather or protective clothing on the bridge or in the
accommodation. [boots, eikins or dirty overalls];

b. change into clean or appropriate clothing for meals and if gib at the officers
table ask permission before sitting down, [every time] and excuse yourself when
leaving;

c. always be on time for meals and it you cannot make a formal meal time due to
your sampling work then advice the galley of this;

d. keep your accommaation clean and neat at all times and do not leave clothing or
any of your personal items lying around as besides this being a safety issue it is
not expected of a professional;

e. keep your work space clean and pack away your computer and papers when you
are not working with them;

f. when sampling, keep your space tidy and if using any bins or gear then wash and
stow these securely when you finished; and

g. never leave any equipment unsecured as lose equipment is quickly damaged and
can be a safety hazard to eveand the vessel.

6. The observer should never forget that:
a. the accuracy of data collected by fishery observers is of paramount importance to
the success of good fisheries management;

b. inadequate or falsified data are at the root of poor fisheries management
measures and can have a very serious impact on decisions made by scientists on
fisheries management; and

c. thus, falsifying data is much more serious than not recording it

SAFETY, HEALTH, ATENT AND INJURY
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Internationally the sea fishing sector is recoguisvorldwide as the most hazardous industry
to work in, accounting for significantly higher rates of fatal and/or serious accidents when
compared to other sectors such as agriculture or constructfon.

As such Observers are also exposed to these risksapdlfizshing vessels and need to be
constantly aware of the dangers around them while working onboard.

Compulsory outsourced STCW training Safety training includes:

1 SURVIVAL AT SEA;
1 FIRST AID; and
1 FIRE FIGHTING

These all emphasise theactionaryprocedures to be followed when there is an accident or
imminent danger to the crew and vessel. The objective of this section in observer training is
to emphasisgre-emptive measures to prevent accidents from occurring in the first place.
More importantlyis the need to develop a positive and responsible attitude to health and
safety when it comes to wearing safety apparel such as a hard hat and personal floatation
device (PFD) when working on the upper deck.

It is also important for observers to maintaarhigh standard of health at all times.

Observers must have-ate inoculations for tetanus, typhoid and, in some areas, yellow
fever. Carry malaria prophylactics on board in case the vessel docks in a port in the tropics.
Observers must be able assisemselves if they get ill or sustain a minor injury while on
board. Each observer should be issued a personal first aid kit to meet these incidents. The
observers should initially attempt some sdifignosis and utilise the remedies available to
them.

Survival and firefighting training provide instruction on how to deal with
emergency. Equally importantasvarenessandattitude towards safe
working practices.

PREVENTATIVE ACTIGNBO PREVENT ACCIDENTS FROM HAPPEN
THE FIRST PLACE

Observersare issued with equipment to maximize their chances of survival in an emergency
situation. In most instances these should be provided by the vessel operators. However, due
to variable safety standards maintained in different countries, unless it can sigvaty
ascertained that the vessel is fully equipped with all the compulsory survival equipment, it is
always advisable for observer controlling authoritiesssueobservers with the following

survival equipment:

2 Extract from the Irish Sea Fisheries Board Health and Safety Authority.
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1 Immersion Suit (a);

Personal Floatatiodevice (b);

Personal Emergency Position Indicating Radio Beacon (406 MHz EPIRB with integral
GPS navigation receiver) (c);

Strobe Light (d);

Signal Mirror (e);

Personal First Aid Kit; and

A satellite phone that will allow the observer to make emergeratis és also highly
recommended.

= =4

=4 =4 4 A

a. b. C. d. e.

Health and SafetyVhen Working Onboard

The tasks and duties assigned to observers will require them to be either monitoring fishing
activities or undertaking biometric sampling from various vantage points both on the upper
deck and between decks. These are likely to expose them to a wide oddgagers that
includeinter alia:

i falling overboard

1 injury from moving equipment, line haulers, overhead derricks, or winch cables;
7 fish or sharks on the deck; and

1 other crew working with knives, gaffs or harpoons.

When sampling in a processing area beltecks, risks include:

1 machinery and moving conveyor belts;
1 crew manoeuvring heave crates; and
1 open hatches

All these risks are further accentuated from the continuous vessel movement, which can
become severe in adverse weather conditions.

. RISKASSESSMENT

The first responsibility of the observer would be to do a risk assessment of the areas they
will be standing or working. Initially this will becanscious proces&specially when moving
to a new vessel, but with time will become almastunconscious pycess. However, it is
always important to then avoid the risk of complacency and not following a dedicated risk
assessment process.
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Arisk Assessment is a careful examination of what, in the workplace, could cause harm to
people so that preventive measurean be taken. The aim is to reduce the risk of injury and
illness associated with work. There are three steps to carrying out a Risk Assessment:

Step 1: Identify the Hazards
The observer must consider all the possible hazards in and around the areasdfidyave
to work

A hazard is anything with the potential to cause harm in terms of human injury or ill
health, such as moving machinery, work methods/practices, overhead objects, cable

ropes under tension, or exposure to harm such as live sharkBstr just landed and
slippery decks.

Step 2: Assess the Riskow or what is thdikelihoodon an injury
The observer must assess what is the likelihood of an injury occurring, the possible severity,
and how it may occur.

A risk is the likelihood that somebody will be harmed layhazard.

Step 3: Put Control Measures in Place

Taking into consideration th2 6 a S Na3IKs NiE&ymust consider measures to prevent or
reduce a risk to prevent an accident. This process maylesgtiing up protective barriers
against moving fish or machinery or selecting a safer working area. Note wearing safety
clothing or a PFD does not necessarily reduce the risk, it may only reduce the danger of
injury.

Control measures are thprecautions taken to ensure a hazard will not injure someon

. PROTECTIVELOTHING

Observer should be issued with adequate protective clothing and must wear the appropriate
gear for working on the upper deck or in the factory deck when the vesstaming or
engaged in fishing operations. These include:

T 1 FNR I'Id 6aLYRdzaAGONRLFE {FFSGe 1StyYSié¢ G2 9
Safety Boots with protective steel toe and ankle guard(b);

Reflective Jacket (d)

1
1
1 Protective eyewear (e)
1 Working Gloves (f)

1

Safeyy Harness and Safety line (c)

a. b. C. d. e. f.

57



A _Eh M

Don't become a statistic

Drowning and hypothermia are the most common causegook-relateddeath to fishermen
Always wear a Personal Flotation Device or lifejacket and be safe

rHeaIth andinjury

Observers must report any accident, no matter how minor or sickness to their controlling
authorities immediately. The progress of recovery or continuation of any symptoms must be
reported to thecaptainand the observei&ontrolling authority withany deterioration of
condition or at least every 24 hours.

Common ilinesses and injuries are:

sea sickness;

diarrhoea and food poisoning;
flues and colds; and

cuts, bleeding and aberrations.

= =4 =4 4

. SEASCKNESS

| ° Observers with prior experience of working at s&hl know if they are prone to
9 . motion sickness and need to take a supply of motion sickness medication w
them.

Sea Sickness occurs when the body, inner ear and eyes all send different si
to the brain. Agitated by this perceptual incongruity thaibrresponds by
releasing stresselated hormones that can lead to a cold perspiration,
headaches, dizziness, nausea and vomiting. Seasickness usually occurs in
12 to 24 hours after sailing and can also be weather dependant. Should
symptoms persit for longer than 24 hours together with vomiting be aware o
dehydration and drink sufficient water to replenish lost fluids.

Methods to prevent or alleviate sea sickness include:

i avoiding alcohol and fatty and spicy foods and try eating dry crackers
plain toast or cereals;

9 drink plain bottled water or natural low acid juices with a low sugar
content and avoid citrus juices, milk and coffee;

9 avoid confined spaces and stay in fresh air and breathe deeply;

9 focus on the horizon as it helps to stabilthe visual conflict in your
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brain;
1 stay busy and keep your mind occupied.

. COLDS ANIFLUES

Colds and flues often occur within a week or so after sailing. New crew joini
the vessel after being flown in from other parts of the world and although not
showing symptoms can carry infectious bacteria or viruses against which otr
persons orboard have no resistance. Although uncomfortable the symptoms
a cold or flu can be overcome within a few days without having to resort to
antibiotics.

Observers are encouraged to take extra flu remedies, pain pills and vitamin
supplements.

Should flu symptom persist there is always the danger of developing pneumc
and observers are cautioned to report immediately if they are not showing ar
signs of recovering from flu symptoms and continue coughing.

DIARRHOEA AND FOODI®@NING

6

Diarrhoea is an abnormal increase in the frequency and liquidity of the stools
can be caused by a virus or bacteria or from food poisoning.

Symptoms can be acute lasting for only one or two days or chronic lasting fo
week or more.

These symptoms arnot uncommon, but if they persist for more than 24 hours
specific diagnosis and treatment may be required. In this event it is importan
report your condition to both theaptainof the vessel and your controlling
agency.

Warning signs where medicassistance will be necessary are:

if symptoms persist for longer than a week;

1

1 blood, pus or yellow mucus appears in the stools;

i inability to dink or hold down water due to vomiting; and
1

advent of dehydration which symptoms include excreting small amout
of dark urine, dry mucus membranes and drowsiness and the skin als
starts to lose its elasticity.

Diarrhoea can be treated by:
T YSRAOFIGA2ya NS | @FLAf+roftS FyR |
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added to your first aid Kit;

1 drinking extra fluids witlsmall amounts of salt and sugar added to
replace lost salts;

1 maintain a high standard of hygiene; and

i try to eat normally as soon as you feel better and your appetite return:

éACCIDENTS

[
' )

Always get medical attention, no matter how small the injury. Obsesr should
be able to assist themselves for small injuries using their own first aid kit
however, be aware of the possibility of infection.

All wounds should be thoroughly and regularly cleaned with an antiseptic
solution (or with soap and water) and diged with clean plasters or bandages
prevent infection.

All accidents and or injuries must immediately be reported todaptainand

the observercontrolling agency. In the event of a serious injury or when inju
fail to respond to early treatment it is important to communicate all the detail
to the captain and your controlling agency.

In extreme situations of illness or injury it may be necessary to arrange for tt
evacuation of the observer to the nearest port or onto a suitable vessel retur
to Port. In thesesituations,the necessary logistics will be taken over by the
controllingagency ashore.

. FATIGUE

Lack of sleep can be extremely dangerous and cause serious problems for i
observer. Fatigue can result in poor decisions and slow readiabgreatly
increase the risk of accidents and or injurifhe only solution is to atbept to
sleep uninterrupted for between six to twelve hours.

To preventfatigue, it is suggested that observers plan their work schedules tc
able to sleep uninterrupted for at least one fourgochour period out of every
24 hours.

Other health riskshat observers should be aware of are: prolonged exposure
sunlight (sunburn); hypothermia (working in refrigerated holds); and noise

How can | Tell if I'm Suffering with Fatiguelere are a few questions to ask
yourself:
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Alertness/Sleepiness Mood

1 Do Ifeel tired and/or yawn all the time® | Do | feel stressed?
91 Do I fall asleep for small amounts of § Am | more irritable than usual

time? 1 Am | easily frustrated by tasks
! Do | work on automaticand without 9 52 L FS8S8ft G(KI i
thinking? bothered?
f Am | having difficulty concentrating? q§ 52 L FS8St GKI i
1 Am | forgetting to do things more and to cooperate with others?
more?

1 Am I finding it increasingly difficult to
perform more than one task at once?

Remember though that people apeor judges of their own level of fatigue.

. PERSONAHYGIENEQUSTOMS ONBOARD VASBE

| ... Observers are expected to be aware of their own personal hygiersard
"-:“-:"@' vessels. Adequate washing and shower facilities are expected to be availab
all vessels.

In tropical conditions it may be necessary to change your clothes daily. Enq
as to the washing and drying facilities-bonard and make use of these.

Washing clothes and hanging them out to dry in your cabin is not hygienic.
Washing and hanging clagk up in the showers or bathrooms may also be
offensive to others.

SafetyAt-Sea

By working onboard fishing vessels Observers are exposed to the same risks as professionals
from the sea fishing sector. Unfortunatelgbservers sometimes face additional safety

issues during the fishing trip. These may take several forms but can include intimidation,
harassment, interference, bribery, and violence. On occasion this safety issues have been
serious enough to endangé@bseners lives and have even led @server casualties.

The need to protecbbservers whilst at sea has been recently recognized by multiple
RFMOs, including the IOTTo ensure the safety and security@serversa safety-at-sed
standardhas beerapprovedby the IOTC

?! Safetyat-sea beingrethe procedures established to guarantee that Observers are deployed on
safe/seaworthy vessels, and thats¢a observer emergencies and reports on issues of safety
(including instances of harassment, intimidation, or assault) are immediately and effedtamaled.
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This standard requirethat CPCs and their Observer Programmes ensure that:

1. Observersanduct regular vessel safety checks using a standard form containing a
list of minimum safety requirements in line with those of the Commission

2. Ay 9 SNEBSy Oe ! Oliskrepiace tofadcofminodatd any réported
Observer emergency.

éVESSES&FET\O—!ECK
1 +854S8t {FLFSGe /KSO1l o6x{/0 AGQA I LINE OSSRz
and safety equipment, established to guarantee that Obees are deployed on

safe/seaworthy vessels. The VSC procedureiesi all vessels onto which abbserver is
embarked; including any vessels used to tran€lieservers.

VSCStandard Operating Procedures

1. Before each boarding, as soon as possible, and prior to the vessel leaving port or getting
underway, the Observer, Observer Coordinator, or a NOP designated officer shall
conduct a presea VSC inspection and familiarisation tour of the vessel, againsDie
list of minimum safety requirements, usil@TCVSC fornfAnnex?2).

2. Inthe case of an asea transfer of an Observey a vessel embarking abserver for the
first time, the Observer Programmis to endeavour to okain copies of the relevant
safety documents from the transfer vessel operators in advance of the transfer taking
place.

3. Should there be any major deficiency recorded in the safety standards onboaiithad
vessel does not comply with tH®Tdist of minimum safety requirementshe Observer
will not be permitted to embark on the vessel.

4. The details of the prsea VSC inspectiare be reported to the Observer Coordinator
immediately by the most direct means of communication available. In the case that the
Observerdoes not boardhe vessel due to safety reasons a full repstte submittedby
the Observer to theDbserver Coordinatg who will transfer itto the Vessel Operator
and other relevant entities.

5 ¢KS aStSOiA2y 2F AGSYa RSaAIYyFHGSR Fa aaAyai
gAff 0SS LISNNAGUGSR -séa2vSCivspdctdd orghingx Jlskie LINS
GYAYAYdzY NBIdZANBYSyGag F2NI Iy 20aSNIISNI G2
vessel.

6. Observersare not authorized to boardf the VSC highlights that the vessel does not
comply with expected standards or if they consider a vdgeebe unsafe.
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. EMERGENCACTIONPLAN

~An Emergency Action Plan (EAP) is a written procedure detailing the appropriate response
to Observer emergency situations at sea, and outlining required responses for Observers,
Observer Coordinators, vessel Master/Captain, vessel Operators/Owners, and Coastal
States and Flag States.

ObserverEmergency Situations ASea

The EAP shall provide fali observer emergencies and include different scenarios on fishing
vessels. Observers, Observer Coordinators, vessel Master/Captain, vessel Operators/Owners
and relevant entities are to be provided with a checklist covering each emergency and the
steps neessary to prepare for and control the emergencies when it arises.

Observer Emergency Situatipmmeans any critical incident or situation where the safety of
the observer is compromised, including but not limited to:

Attempted Suicide

Death of observer adea

Depression/ Anxiety (Suspected Mental Disorder)

Kidnap/ Intimidation/ Assault/ Harassment/ Attempt to bribe
Observer missing out at sea

Observer overboard

Serious illness and injury

= =4 4 -4 48 -8 -

Observer Restriction Situatignmeans an incident or situationwherel y 2 6 &8 SN SN a
NOT in dangerdriven by restrictions/impediments imposed by the vessel to observer work,
safety and and/or wellbeing. Including but not limited to:

1 Work safety
1 Obstruction
1 Wellbeing

Responsibl@odies foithe Application othe EAPand their Roles

The EAPshall contain standard operating procedures (SOP) for key personnel or entities to
deal with at sea emergency situatignend describe the general responsibilities of the key
personnel.

The responsible bodies for the applicationtioé EARNclude interalia:
1 At the central command centre:

0 The Observer Coordinatothrough the Observer Management Authority, whom
assumes the role as the central command centre to ensure that the safety of the
Observer is guaranteed.
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0 The vessebperator/owner, whom assumes the role as the last communication
mean to establish contact with the Observer/Vessel.

o0 TheRegional Maritime Rescue Coordination Centre (RMRG@B»m assumes
the role to:

A receive, acknowledge and relay notification of distrgesn vessels on a
24hour basis;

A establish and implement the National Maritime Search and Rescue (SAR)
Plan;

A coordinate the activities of organisations engaged in SAR operations both
at the coast and inland waters;

A enforce the SAR plan for the national aegjional area of responsibility;

A request assistance from other Maritime Rescue Coordination Centres
6Gaw// Qauv & FLILINBLNAXIGS®

0 TheCoast Guardwhomassumes the role of undertaking maritime SAR actions
on the country territorial waters;

o TheNavy, whomassumes the role of undertaking maritime SAR actions on the
country EEZ and international waters.

i Atthe scene of the incident:

o0 TheMaster/Captainof the fishing vesselvhomassumes the role as the person
in charge, who gives immediate strategic difent or best course of action to
mitigate the risk and is responsible for notifying the Observer Coordinator and
relevant authorities. However, this is subject to the incident that is occurring as
the Master/Captain/Crew might be responsible for the inciteself.

o TheObserverdeployed on the fishing vessethomassumes the role of the
person at risk and is responsible for notifying the Observer Coordinator of risks
and incidents due to Master, Captain or crew actions or refusing or failing to act.

1 Folloving the incident:

o TheObserver Management Authoritywhomassumes the role of complainant
FYR AdQa NBalLlRyaAofS F2N y2aAFeAy3 GKS
of the incident and of requesting for the conducting of investigations andviollo
up actions on the incident in question.

o0 Thevessel Operator/Owner, Flag States, Coastal States, Port Statbem
assumes the role of investigation and reporting actions taken to the Observer
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Management Authority and relevant parties and authoritiesJuding the IOTC
Secretariat.

Observer Programme staff including Observers, vessels Captain/Master, vessels
Owner/Agent and Search and Rescue Institutions are to be informed of the role they play on
the EAP and of their responsibilities.

Procedures

To guarantee that atsea Observer emergencies and reports on issues of safety (including
instances of harassment, intimidation, or assault) are immediately and effectively handled
the ProgrammeEAPis to include as a minimumagreedsafety-at-seaproceduresdetailed
under the IOTC ROS Standards and Guidelines

Procedures shall include:

- Communicatios protocol
- Appropriate contact information

- Standard Operatig Procedures to deal with reported observer emergencies including
o Follow up responses
0 Remediahction
o Completing of the EAP protocols
o0 Reporting to national authorities and RFMOs

Communication®rotocol and Appropriate Contact Information

A communications protocol igo0 be established and shall include routine reports
(deploymentreport and five-day status repor), and a24-hr emergency servicensured by
the Observer Management Authority vimteralia, the maintainingof a device capable of
receiving a signal fronan independent tweway satellite communication devict® be
allocated to deploye®bserversTemplates are providednder Annex 3and Annex4.

Standard Operating ProceduresDeal withReported ObserverEmergencies

Standard Operation Procedures (S@R) to bedevelopedby the, andfor the, Observer
Programmeto ensure thatObservers are able to work in an environment that is free from,
obstruction, harassment, intimidation, assaults and other threats, and that provides them
with adapted work and living conditionhese are to includenstructions on déllow up
response¥’, remedial actio’, the @mpleting of the EAP protocdfsand reporting? in case

of an Observer emergendsestriction situation at-sea. An example of SOPs to deaith

2 procedure to initiate contact with the Observer, the vessel, and, if necessary, the appropriate enforcement
authority of Flag CPC and relevant Coastal CPCs.

 Procedures for addressing issues related to the safety of Observers. These oieardactions to be taken in
the event of various emergencies.

?* Appropriate measures for addressing violations made against observers.
?®procedure to report incidents involving observers to ttagional authorities and RFMOs
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reported Observer emergenciés provided unde”Annex5.
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PART C: NAVIGATIOMEATHER AND ELECTRGN

Most of the information collected by observers requires the geographical position where it
was recorded. Observers, therefore, need to know where to get this information and have a
clearunderstanding of how positions are determined, the format in which they are recorded
and be sure that recorded positions are correct (verified). In addition, observers record the

use of electronic aids used in finding fish that can affect the effort usdadcate and catch
fish.

This section provides a brief description of the range of electronic navigation systems that
are all or partly found on a vessel. It is important for the observer to recognise the electronic
navigation equipment and understand tihdéunction. However, it is advised that at no stage
should anObserver ever attempt to personally operate any of the vessels equipsaart

always solicit one of the vessels officers to assist if they require information from any of the
equipment.

Navigaton andPositioning

Recording accurate positions are an essential component to support sampling data collected
at sea. To understand what a position is and how to record it an observer requires some
basic understanding of the practical elements of navagatirhe requirements to achieve

this standard include:

1 aknowledge of the standard units of measurements for length and speed for both
the metric and imperial units;

1 6S o6fS (2 dzyRSNRAGIYR YR @OASg (GKS RAQDAAA
latitude and longitude measured in degrees; and

1 the basic mathematical theory relating to working with circles and angles and
measurements in degrees and minutes.

. STANDARIINITS OMEASUREMENT

| Determining and recording geographic positions and catch, efiadtsampling requires an
understanding of units of measurement and their abbreviated symbols.

Symbols
T Millimetres = mm I Fathom =fm
1 Centimetres = cm 1 Nautical miles = Nm
1 Meter=m 9 Nautical miles per hour = knot
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T Kilometres = km

1 Kilometres per hour =km /h
1 Inches =in

1 Feet=ft

Length Units and Conversion Factors

1 1 centimetre = 10 millimetres
1cm = 10mm

1 1 meter = 100 centimetres
1m = 100cm

Weight Units

1 Thousand grams = Oif#) kilogram
1000g = 1 Kg

Speed Units

1 Knot = Nautical mile per hour
Nm/h

Circles & Angles

= =4 =4 -

Grams =g
Kilograms = kg
Tonnes =t

Hours = h

1 kilometre = 1000 metres

1km =1000m

1 nautical mile = 1852m E852km
1mn = 1852m = 1.852km

Thousand kilograms = Ofjg)tonne
(metric)

1000 Kg = 1t

Kilometre per hour
km/h

A circle is dine equidistant from a fixed central point. The centre point is the centre of the
circle. When two straight lines are drawn from the centre to the outside, they form an angle
and its size is measured in degrees from 0 ° to 396té:

1 acircle is dividethto 360 degrees (°);

1 one degree is divided into 60 minutes ('); and
1 one minute is divided into 60 seconds (").

. POSITIONATITUDE ANDONGITUDE

:The earth has the shape of a sphere (ball) whicl

revolves around a central axis through tRerth

and SouthPoles The earth rotates around its axis

once every 24 hours in relation to the sun.

lye LlRaAdGArzyxs

Longitude.

ye g KSNJ
can be referenced in degrees of Latitude and

Latitude & Longitude

Prime Meridian
s, (Longitude)

Equator

‘Latitude) - Point of Origin
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Principals that must be understood are:

1 the axis of rotation othe earth passing through the North and South Poles;

1 theequatoris a line around the earth exactly half way between the North and South
poles, which divide the earth intoreorthern and southern hemisphere

1 parallelsare circles parallel to the equator and perpendicular to the line of the Poles;

1 meridiansare half circles passing through the poles and perpendicular to the
equator; and

1 the prime meridianalso calledsreenwichmeridian or meridian zerserves as a
reference to locate the other meridians. It passes thro@ykeenwich(London
Observatory).

Latitude

The Equator (OLatitude) is exactlpalfwaybetween the North and South poles, dividing the
earth into two equal halves, the Northern
Hemisphere and the Southn Hemisphere.

Neeth Pole
¢tKS tAYySa 2F fFGAGdZRS 2 dzNF I OS
parallel to the equator and are used to record a
position north or south of the equato©n a chart the

lines of latitude are the imaginary horizontal lines -,

shown running easto-west.

0" Latitude
The measurement of latitude is an angle measured
degrees ranging from 0° at the equator (low latitude
to 90° (high latitude) at the north and south poles.
South Pole

The poles are 9drom the plane of the equator and
maximum latitude that can be recorded

Longitude

Longitudemeridians, are lines that run north to south from pole to pole. All lines of
longitude cross at the pole& navigation lines of longitudecord a position east or west
from the prime meridian. On a chart the lines of longitude are the imaginary vertical lines
shown running north to south.

Nocth Pole

The prime meridian (Greenwich Meridian), is the lin
of longitude that passes through the Royal
Observ#ory, Greenwich, in England, has been
internationally chosen as the Oo Longitude.

Longitude can be measured East (E) or West (W) o
the prime meridian (OLongitude) to a maximum of

South Pole )



18 longitude. The 180ongitude is also called thaternationaldate ine. The Greenwich
Meridian and 180line of longitude divides the earth into an Eastern and Western half.

(0° to180° East and ©to 180° West =36002 @S NA y 3

surface.)
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Remember latitude and longitude are measured in degrees and minutes (and poil
YAYydziSA0d C2NJ SEI YLXnSY1 cn socn domrdind 1 Q ol 20/

Navigation Charts

I Y1 @AALF A2y OKI NI

aKzga I

a Y| brientatsd sakhat2

iKS

the top of the chart points towards the North. Lines of latitude and longitude are straight
lines, with lines of latitude running horizontal across the chart and lines of longitude running
vertical up and down. Lines of latitude and Ilinge are therefore perpendicular (8pto

each other.

The units of Latitude (degrees) are shown on the sides of the chart with the Latitude

increasingowards the poles

T T T T T
35°0'0"S 34°0'0"S 33°0'0"S 32°0'0"S 31°0'0"S

T
36°0'0"S
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]
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Units of Longitude (degrees) are shown along the top and bottom of a chart vatartgle
increasingrom the East to Wedftowards the rightjn the Indian Ocean region.
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The scale of a chart is indicated under the chart heading. It is given in the form of a fraction
whose numerator is 1. In the example opposite the scale of the miap385 000, that is to
say that 1 cm on the map represents 375 000 cm or 3750 m on the earth.

¢2 NBO2NR | LRaAGAZ2Y 2y | OKIFENI 6S®3dY mMdcan

1 For latitude; draw a line across horizontally from & Slatitude graduation on the
side of the chart.

1 For longitude draw a vertical line from tieo p ¢ grad@afion on the top of the
chart.

CKS LRaArAldA2yY ombpecnnQ{T nopcnnQ90 Aa G GKS A

SomeNavigationTerms
Course

A line drawn beween two positions plotted on a chart will be tleeursefrom the start

position to the end position. The course of a vessel is the direction towards which it is

steering on the compass. A course is referenced in the thgege notation from 000 to

360and is read off theompass ros¢hat is marked on the chart.

Distance

Ly ylFdziaAOFrt GSNXY& RAAGFEYOS A& YSIadz2NBER Ay ay
LISN) K2dzNE oly20a0v®d hyS ylLdziaAOFrt YAES Sldz t &
By definition one (1) nautéd mile is equal to one (1) minute of latitude and can be measured
using the latitude scale on the side of the chatowever,it is important to note that due to

the projection (Mercator projection) of a standard chart, distage@notbe measured from

the longitude scale.

Speed

A vessels speed is measuredkinots: Nautical Miles per Hour.
One Knot = One Nautical Miles per H@ne nautical Mile equals 1.852 Kilometres)

Speed times Distance

The distance covered by a vessel, its speed or the time that it will take to travel from one
position to another, can be calculated fraispeed time distancegquations.

If Then

Speed S Speed
S = D/ T nautical miles per hour (knots)
Time T

Time
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Distance D T=D/S Time in hours and /or/ minutes
(hr:min)

Distance
D = S x T Nautical miles (nm)

If you have information of any two of these factors you can calculate the third factor.

For example: if you have the distance travelled and the time it toatover that distance
you can calculate your speed.

It takes you 5 hours to travel 100 nm. What was your speed?

Speed = Distance/Time
100 km / 5 hours
20 nm/hr (knots)

It is unlikely that for observers to be involvedexactnavigation calculations. However, in
their verification of vessel recorded information, if the difference in coordinates of two
positions compared to the times recorded indicates that the vessel had to travel at
impossible speeds then it would need to dpestioned.

For example; a pursgeiner shoots its net in a positiddd® H 1 Q  { °H4GERit 1800
and 6hours later makes a second set in a positli00 Sand 08N N1 Q9 | i H |

The difference in latitude between the two positons BN Q g KA OK A& |
nautical miles. To cover this distance in six hours the vessel would have travelled ¢
36 knots. Is this possible?

Time and Time Zones @

UTC/GMT

Greenwich Mean Time (GMT) is the mean solar time at the Royal Obsgriratéreenwich,
London. GMT was formerly used as the international civil time standard, now superseded in
that function by Coordinated Universal Time (UTC), defined by a whole number of hours

0! ¢/ bmH ( Zhe |OTC riswmrequires that all times reseot on data forms or in the
electronic database must be UTC time. The best method to make sure you using the correct
UTC time is to always wear, while-board, a watch synchronized with the UTC time.

Standard time

Standard time is the synchronization ddcks within a geographical area or region to a
single time standardl'he world is divided up into 24 time zones. A time zone is a specific
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number of whole hours from UTC. These time zones are either 0 to 12 hours ahead of
Greenwich or 0 to 12 houtsehind Greenwich.

A time zone is basically 16f longitude that is equal to 1 hour of the suns passage around

the earth. The rotation of the earth relative to the sun determines time zones. This comes

down to the earth rotating 1° in-+in and 15°in onehour. However, to accommodate the
GFNEAY3 91aG 2S5ald RAYSyaazya 2F RAFTFSNByad O2
exceed 150 of longitude.

Ships time

On some vessels all the times recorded of fishing events relate to the zone time of their flag
State or company headquarter$Vhen inspecting logbooks and fishing event times, check

or query the time zone that the vessel is working in and if the vessel changed time zones.
This would have to be taken into account when comparing fishing times atetitf

positions.

Local time

Local time is also determined by the rotation of the earth and is based on the sun passing
82dz2NJ YSNARALY SEFOGfte G Munn OYARRF&O | f &z
difference between local and ships time can haveplications on some of the seabird

mitigation measures with respect to line setting operations

Time and Mitigation

In some fisheries there are seabird mitigation requirements that require the vessel to only
asSid tAySa Fad yAIKGP Na@idhvudk ndl Nautical Dasat 1¢ KSRBS0 § iINE
therefore three more terms to learn:

sunset and sunrise
civil twilight;

nautical twilight; and
astronomical twilight.

= =4 A

Sunrisas the time in the morning when the first part of the sun appears above the horizon.
Sunseis the time in the evening when last part of the sun disappears below the horizon.

Civil Twilightat dawn (in the morning)

starts when the sun's disk is 6 degrees
below the horizon and ends at sunrise.
At dusk (In evening) civil twilight starts
when the sun sets and ends when the sunset horizon sunrise
sun is 6 degrees below the horizon

Day




Nautical Twilightat dawn starts whenhe sun is 12 degrees below the horizon and ends
when the sun is 6 degrees below the horizon. In the evening nautical twilight starts when the
sun is 6 degrees below the horizon and ends when the sun is 12 degrees below the horizon.

Astronomical Twilighat dawn starts when the sun is 18 degrees below the horizon, and
ends when the sun is 12 degrees below the horizon. In the evening it starts when the sun is
12 degrees below the horizon and ends when the sun is 18 degrees below the horizon.

To comply witha measure that stipulates line setting may only take place between nautical
dusk and nautical dawn would therefore mean that the sun must be more than 12 degrees
below the horizon before start of setting in the evening or that the setting operation must
be completed before the sun is 12 degrees below the horizon be completed before nautical
dawn in the morning.

However, as this is determined by the suns position it is basddaath time(i.e., with
reference to the suns position to the longitude of thesgel), which may differ significantly
from the time the vessel is working on.

There are various means to determine the actual ship time for nautical dawn and dusk. A
simple calculation using the vessels exact longitude position can be used to deterthaing
time difference from the ships time or zone time.

To determine ship time for Nautical Dawn and Dusk

The time for nautical dawn and dusk together with sunrise and sun set times are displayed in
the nautical almanac, ilocal timeunits for a specific ate and latitude, anywhere in the

world. Unless a vessel is working on local timigich is highly unlikeJythese times need to

be converted to the zone time used by the vessall. yessels should have onboard a nautical
almanag.

Basic theory: The earh rotates 360 degrees (of Longitude) in 24 hours, 15 degrees in 1 hour
or 1 degree in 4 minutes.

If you take youtongitudefor any position on the earths it can be converted to time ahead or
behind Greenwich in minutes for up to a maximum of 180 degoee®0 minutes (12

hours). By either adding or subtracting this time from the local time extracted from the
nautical almanac you would, in theory, have converted the local time to GMT. To convert
from GMT to the standard time used by the vessel you mddt@ subtract the whole

number of hours to get back to the ships time used by the vessel.

For example:Position: On 1 October 2019 you are fishing in positio S86uth and 49
East.

U Local Time Nautical Dusk The local time for Nautical dusk from the alnaanis
18:32
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U Convert your Longitude to Time 40°x 4min of time = 160 minutes (2 hours 40
minutes (02:40)

U Convert local time to Greenwich time  Your position is Eas$p,you are ahead of
Greenwich so you must subtract to get to GMT

18:32¢ 02:40 = 15:52

The vessel is working on South African Standard time that is GMhier2fore, the time of
Nautical Dusk on the ships clock will be:

15:52 + 02:00 = 17:52

Note this is 40 minutes earlier than the time given in the nautical almanac, which for an
impatientshipper is a long time.

. BRIDGE ANBLECTRONINAVIGATIONSYSTEMS

Essentially all information collected by observers requires the geographical position where it
was recorded. Observers, therefore, need to know where to get this information and have a
clearunderstanding of the format in which they are recorded and be sure they are correct.

In addition, observers record the use of electronic aids used in finding fish that can affect the
effort used to locate and catch fish.

This section provides a brief degxtion of the range of electronic navigation systems that

are all or partly found on a vessel. It is important for the observer to recognise the electronic
navigation equipment and understand their functidtiowever,it is advised that at no stage
shouldan observeeverattempt to personally operate any of the vessels equipment and
always solicit one of the vessels officers to assist if they require information from any of the
equipment.

Compass and Direction

The compass gives a basic value for the dwamf the magnetic or the real north. The
compass is graduated in degrees from 0 to 360, (O ° and 360 ° constitute the same p
and is also divided into cardinal points, North, South, East, West, SE SW NW NE.

1 North (N) = 000° 1 Northeast (NE) = 045°
1 East (E) = 090° 1 Northwest (NW) = 315°
1 South(S) = 180° 1 Southeast (SE) = 135°
1 West (W) =270° 1 Southwest (SW) = 225°

Observers must crogeference the information of these two systems according to the
RIGF G2 0S RSaAONAOGSR® C2NJ ANBF G§SNI Of-I »
digit degree notation is used. However, wind direction of the sea is oftenresfersing
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the cardinal system except when entering the direction into an electronic data base.

Remember, there are two main types of compasses,
electronic compass and magnetic compass. Magn=tic Rele
electronic compass relies on a powers supply and is s
to alwaysindicate True North which is the point throug|
which the earths axes passes. Most vessels electronic
navigation equipment, are integrated to an electronic
compass and reference true north.

North Pole

0"

MAQENED
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Magnetic North. To some extent the magnetic fields of the vessel and equipment
surrounding a magnetic compass also affect the direction shown by a magnetic comy

Global Positioning System (GPS) 7
Satellites in orbit around the eartire used to determine exact L]
positions on the surface of the earth using the Global Positioning D ‘e 3
System (GPS).

Note: GPS units record the positions in degrees, minutes and tenths of minutes. The
of a minute can be converted to secondsvimitiplying by 60. Otherwise, the seconds ce
be converted into tenths of a minute by dividing them by 60.

For example
- 30" =30/60 = 0.500 of one minute

- 20 "=20/60 = 0.333 of one minute
- 50 "=50/60 = 0.833 of one minute

GPS Plotter

A GPS chart plotter is an electronic chart. The position of the shij
shown on the map and moves as the ship navigates from one pc
to another. In addition, a (+) cursor on the map can be moved on
map to display the Latitude and Longitude of a stdd point or a
plotted position.

Note that it is then the position of the cursor that is displayed on the screen, and NO”
POSITION OF THE VESSEL.

A common source of errors recorded in positions occur when an observer records a
position from aplotter and has not verified if it is the vessels position or a plotted posit

Note: If the decimals do not change and the ship is moving, you are probably looking
cursor position.
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Echosounder

Transducer located beneath the hull transmitsaund wave

downwards which is reflected on the bottom (echo) to return to tt
hull and indicate the depth of water. The sound waves are reflect
also from fish and can help the captain to spot the schools of fisk
The depth on an echo sounder can be meadieither in meters (m)
or fathoms (fm) and it is very important to note in which units the
depth is recorded Remember: 1 fathoms = 1.83 m (1

Sonar

Sonar [similar to an echsounder] uses sound waves that are

directed horizontally from the boat tdetect shoals of fish around : —
the vessel. The sonar direction can be controlled to detect shoals - «

o
fish relative to the vessel and by angling the sonar beam up and “"«:‘*‘

-

down the depth of the shoal can be determined.
Auto Pilot

The auto pilot is used to steéne vessel on a specified course. Th :] a
auto pilot electronically reads the compass or direction from a GF * crrrrrrrrs t
and controls the steering mechanism that controls the rudder. |

Radar

Radar sends out and receives radio waves horizontally from the
vessel. Whethe radio waves reflect off objects the reflection is
shown on the radar screen. These can show thetigad position [
of objects around a vessel in darkness of in fog when they cannc

’ g |
normally be seen visually Ii e L

For observers to be able to communication is an essential tool required in modern day
observer programs having several vital functions:

health and safety;

observer weklbeing;
operational requirements; and
1 emergency situations.

= =4 =

Observers worlalone at sea without direct supervision or support from their controlling
agencies. Reliable communication allows the controlling agency to monitor the wellbeing of
the observer and at the same time keep up to date on their work. Similarly, the obsarver c
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report back to their controlling agency if they have any personal or safety issues onboard
and request guidance in achieving their tasks.

Clearly the prime function of communication is to be able to send out a distress signal in the
event of an emergencthat threatens the vessel and lives of personal onboard.

[The Global Maritime Distress and Safety System (GMDSS)

The Global Maritime Distress and Safety System (GMDSS) is the technical, operational and
administrative structure for maritime distress andey communications worldwide. It was
established in 1988 by the International Maritime Organization (IMO) which adopted a
revised text of Chapter IV of the International Convention for the Safety of Life at Sea, 1974,
(SOLAS)dealing with Radiocommunitians - and was implemented globally between 1992
and 1997.

The GMDSS establishes the radiocommunications equipment that all vessels from counties
aligned to the United Nations and IMO are required to carry, how this equipment shall be
maintained and howit is used, and provides the context within which governments should
establish the appropriate shofleased facilities to support GMDSS communications.

GMDSS is therefore an international system which uses improved terrestrial and satellite
technology andlsip-board radio systems. It ensures rapid alerting of sHosieed rescue
and communications authorities in the event of an emergency.

From 1st February 1999 all commercial vessels over 300 tonnes and fishing vessels operating
on the High Seas are requiremlcomply with international GMDSS standards.

The main components for GMDSS are:
1 EPIRBEmergency Positiemdicating Radio Beacoe®06 MHz;

T NAVTEX an international, automated system for instantly distributing maritime
navigational warnings, weathéorecasts and warnings, search and rescue notices
and similar information to ships;

1 Inmarsat Inmarsat Satellite systems operated by the Inmarsat, overseen by
IMSO, International Mobile Satellite Organization are important elements of the
GMDSS. The type$ lmmarsat ship earth station terminals recognized by the GMDSS
are: Inmarsat B, C and F77;

1 HF Radio The GMDSS includes High Frequency (HF) radiotelephone and radio
telex (narrowband direct printing) equipment, with calls initiated by digital selective
cdling (DSC). Worldwide broadcasts of maritime safety information are also made on
HF narrowband direct printing channels;
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1 SART These devices may be either a ra@&RT (Search and Rescue Transponder),
or an AISSART (AIS Search and Rescue Transmitteusaceto locate survival craft
or distressed vessels by creating a series of dots on a rescuing ship's 3 cm radar
display; and

1 DSC The IMO also introduced Digital Selective Calling (DSC) on MF, HF and VHF
maritime radios as part of the GMDSS system. E&BeQuipped ship, shore station
and group is assigned a uniqu&ligit Maritime Mobile Service ldentity.

EPIRB

“ leopho‘o S:‘\;Zi)

7~
AREAA3 >
A 7
7 AREAA2 < AREAA1
/4 4
/ Approx 150NM /. Approx 25NM

Figurel0- Global Maritime Distress and Safety Syst€@MDSS) Sea Areas.

GMDSS sea areas have been defined to describe areas where GMDSS services are available,
and to define what GMDSS ships must carry. Prior to the GMDSS, the number and type of

radio safety equipment ships had to carry depended upon its tonnage. With GMigSS, t

number and type of radio safety equipment ships have to cdegyend upon the areas in
which they operat® ¢ KS YIFNAGAYS | dziK2NRAGASA 2F + ©@Saa
areas applicable to their vessels.

Sea Area AlAn area within the radiotephone coverage of at least one VHF coast station in
which continuous digital selective calling (ch70) alerting and radiotelephony services are
available. Such an area could extend typically 30 to 50 Nautical miles from the Coast Station.

Sea Area A2An aea, excluding Sea Area Al, within the radiotelephone coverage of at least
one MF coast station in which continuous DSC (2187.5 kHz) alerting and radiotelephony
services are available. For planning purpose this area typically extends to up to 150 nautical
miles offshore, but would exclude any Al designated areas. In practice, satisfactory
coverage may often be achieved out to around 400 Nautical miles offshore.
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Sea Area A3An area, excluding sea areas Al and A2, within the coverage of an INMARSAT
geostatonary satellite in which continuous alerting is available. This area lies between about
latitude 76 Degree NORTH and SOUTH, but excludes Al and/or A2 designated areas.

Sea Area A4An area outside sea area Al, A2 and A3 is called Sea Area A4. Thigdialgssen
the POLAR Region, NORTH and SOUTH of about 76 Degree of Latitude, but excludes any

other areas.

‘GMDSS Communication Equipmeartd Use

Radio VHF Radio HF
As part of their GMDSS requirements the vesst
ﬁ = T “ will be fitted with several types of radios that
Ean e eo @gmmm" transmit at different frequencies. Two main type
e of radios are used:

1. RadioVHF (Very High Frequency) has limited range used for local communications u
approximately 25 miles; and

2.RadioMF & HF (Medium & High Frequency) for communicatieer longer distances ove
1000 miles.

Fleet 77 &tellite telephone NAVTEX

Marine safety
information receipt,
including
meteorological
bulletins

MF / HF transmitter VHF DSC transmittereceiver metric wave

for radiocommunications
range: about 20 miles

for radio communications
from 2 to 25MHz

Emergency Position Indicating Radio Beacon
The EPIRB are managed by the COSARSAT satellite system. This system operates
offshore and over the entire surface of the globe. They transmitsatellite, a distress alert
to ground stations connected to control and mission centres that validate and distribute
alert data to competent rescue centre3hey exist in two versions:
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- A handheld - Emergency positioimdicating
Personal Locator radio beacon stations (EPIRS)
Beacon (PLB): housed in a container with a |
portable, with hydrostatic width, which can be _* |
manual stat. switched on manually or _W
automatically. - S
Inmarsat B: Satellite communication Inmarsat C: Telegatellite communication,

telephone, telex, Email Email and fax transmission

Emergency Communication

Onboard foreign flagged vessels the chances are that in an emergency situation your
knowledge of English or local conditions may put you in the situation where you wliebe
most qualified to send off a distress message or communicate with rescue vessels. It is
therefore important that you familiarize yourself with the Global Maritime Distress Safety
Systems (GMDSS) equipment. Take specific note of where the radiosiatedsand how

to operate them. The emergency frequencies that must be remembered are:

 VHF Channel 16;

i SSB High Frequency  2182.0 kHz; and

i SSB Medium Frequency 4125.0 kHz
LYYFNBEIFIG ¢SNX¥YAYylIfa KFE@S I aairAy3atsS LNBaaé
seconds to send out an automatic distress signal.

¢
>
ax

Note listening times or silent periods on distress frequencies specifically to allow for the
maximum opportunity of a MAYDAY being picked up by a listening vessel.

Also keep in mind that as a listeningsgel a distress call received on VHF or HF may mean
that due to the limited range of these frequencies you are the closest vessel to the vessel in
distress and as such are obliged to respond.

. PRACTICAUSE

‘The Observer shall not use radiotelephony or make adjustments without the permission of
an officer of the ship, but the Observer should understand the practical use of the
equipment, follow the communication procedures anddéicessaryensure the transmison
and reception of messages relating to the safeguarding of human life at sea (in the event
that no other person can do so).
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VHFControls

e VoL
w50 ®
I @ 16
12 | B m{:w‘ @
1.3 > o] v [ sot
[ R 1

— 1.6

1.7

1.1 Selection and control of channels

16

1.4

1.6

= =4 =4 4 -4 -4 -2 -9

This can be a rotary knob, "Up" ani
"Down" keys or keys

DO,

A button or key with marker 16 for
direct access to channel 16.

Dual standby devices ancontrols.
A button called "DUAL" or "DW"
(DualWatch) makes it possible to
watch over the distress channel
while being positioned on another
chosen channel.

Squelchcontrol. Device for

adjusting the sensitivity of receptiol
of the VHF. It forces the receiver tc
be silent when it receives no signal

How to adjust:
move to the channel 16

1.2

1.3

1.5

1.7

Output power control. A button,
usually called "Hi / Lo" (High / Low).

Connection A "ON / OFF" button
(POWER) is used to activate and
deactivate the device.

Volume control.A generally rotary
knob adjusts the BF reception level
(volume).

Alternating control. The handset
connected to the fixed telephone ha
a PTT (Push To Talk) key that allow
you to aternate send and receive.
While holding down this key, the
machine is in the transmit mode anc
it is possible to talk; By releasing thi:
button, the unit is in the receiving
mode and it is possible to listen.

setthe squelch to a minimum: high blast noise
gently resume the adjustment in reverse order until complete silence

turn back slightly

when the loudspeaker emits only a "cloc” from time to time, the setting is perfec

keep watch on channel 16

respond to commuitations (no distress) on other paths

To facilitate the reception of messages relating to the safeguarding of human lifi
at sea (SVH), emissions on the international call and distress frequency (chann:

16) shall be reduced to a minimum.
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CommunicatiorProcedures

Use of the International Phonetic Alphabet

The International Phonetic Alphabet makes it possible to reinforce the understanding of
words (name of ship, indicative, abbreviation) transmitted by radiotelephony. One spells out
words or numbers bynatching each letter to an agreed word whose first letter is the same
as that of the word to be spelled.

Example: the word "MARTIN" will be spelled "MIKE, ALFA, ROMEO, TANGO, INDIA,
NOVEMBER".

Tablel - Table of spelling of the liernational Phonetic Alphabet

A | alpha ['zlfa] alfa U uniform ['junifom] | younifom
B | bravo [bra'vo] bravo v victor ['vikta] vitd

C | charie ["Yali] charli w whiskey ['wrski] ouiski

D | delta ['delta] delta X x-ray [eks're] éksré

E |echo ['eko] ekd Y yakee ['janki] yannki

F | foxtrot ['fokstrot] foxtrot z zulu ['zulu] Zoulou

G | golf [golf] golf 0 Zero [ziro] zird

H | hotel [ho'tel] hotel 1 one [wan] ouann

| |india ['tndi.a] inndia 2 two [tu] tou

1| juliett [d3uli'et] djuliet 3 three [tri] tri

K | kilo ['kilo] kild 4 four [foa] foé

L |lima ['limal] lima 5 five [fajf] faif

M | mike [majk] maik 6 six [s1ks] siks

N | november [no'vemba] ndvemmb 7 seve ['seven] sevenn
0O | oscar ["2sk] 0sca 8 eight [et] eit

P | papa [pa'pa] pepa 9 nine ['naja] naineu
Q | quebec [ke 'bek] kebek virgule | comma [coma] komeu

R | romeo ['romi.o] rémid 100 hundred ['handred] | hanndred
S |sierra [si'era] siera 1000 thousand | [tav'sand] | Taoussannc
T |tango ['tango] tanngd

83



Distress Call Procedure

(Remain calm and speak slowly and clearly)

1

=A =4 =4 =4 -4

1

MAYDAY, MAYDAY, MAYDAY (repeated three times)
Vessel Name (repeated three times)
Position (check the GPS if possible)
Nature of Emergency

Number of Crew

Vessel Description

Transmitting frequency

Repeat as often as possible allowing a reasonable time interval for a reply.

[P EC R N PR A AR i

‘Wind Direction and Speed

Wind has a largeffecton conditions at sea that that affect fishing operations and large
number of oceanic conditions such as currents and water temperature. Essentially wind is
the horizontal movement of air from lsigh-pressuresystem to

alow-pressuresystem.

The atmospheric pressure (barometric pressure) at any locat
on the Earth, caused by the weight of the column of air above
it. Pressure is and is measured in millibars (mbérg average

pressure at sea level is (1013.25 mbair pressure is measured

using a barometer.

A higher pressure occurs when air heavier due to
lower temperatures is sinking downwards
(descending). A lower pressure occurs when air is
warmed up by the sun or higlvater temperatures
and the warm air rises. The horizontal movement of
air from the high pressure to low pressure creates
the wind. Globally the main wind systems are the
trade winds that move cool air from the high
pressure religions of the higher latitudes to the low
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pressure region near the equator where the more dirsghlight causes the air to warm up
and rise.

The rotation of the earth causes the wind to be deflected to the west. This deflection
(Coriolis force) result in south east trade winds in the southern hemisphere and north east
winds in the northern hemispher

The strength of the wind is determined by the pressure gradient. A steep gradient caused by
a rapid change in pressure over a short distance will result in a stronger wind.

The wind direction is always recorded as the direction that it is coming ffbarefore,if
you are looking into the wind and facing east it will be an-edst.

TheWind Directioncan be expressed in either cardinal units or in degrees.

For example:
_\ = 6@\)
1 South Easterly WIindSE or 125 degrees

2z / N

Q/\)\__’//

1 Westerly Wind W or 270 degrees
TheWind Sped can be expressed in a number of units:

1 Beaufortwind scale geeAnnex ) (force number using the Beaufort wind scale 1
12),

knots (nautical miles per hour);

kilometres per hour (Km/h);

meters per second (m/s); or

described in words.

= =4 -4 A

The standard measurement at sea is eith@otsor Beaufort Wind Scal@orce number). By
observing the sea state an estimation of the wind speed can be determined.

Sea state andwell (Heightand Direction)

Sea waves are waves generated locally by the prevailing wind and move in the same
direction as the surface wind. Larger wind waves often break and have foaming crests.

Swell are waves that have been generated elsewhere and have travelled out of the area
where theywere generated and have no relation to the prevailing wind direction. A swell
never breaks or has a foaming crest.

Waves of both types appear to travel in groups consisting of a number of waves of varying
height with the higher wave occurring in the cemwf the group. A relatively flat area
consisting of a number of distinctly smaller waves separates groups or sets of waves.
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Wind waves have an irregular form while swell waves will have a more regular form. Note a
large swell can often be present wilittle or
no wind blowing and no sea waves present.

Wave period
Sea directionis expressed as the direction b ot
from which the sea is coming. Cardinal poin
or degrees are also used to record the e length
direction of the sea, similar to wind direction.

Sea height is e)pressed in meters and is
the height from the trough to the crest of the
wave. This heightanbe estimatedoy looking at an object on the sea surface (for example a
bird or white patch from a recently broken wave) and watch it move as a number of waves
pass and attempt to estimate the height of its vertical movement. As the heights vary from
wave to wave an average is estimated. With time and experience you will become more
accurate with your estimations. The wave height and sea conditiorf@isoa closs

reference to estimating wind strength.

Swell direction and height

Swell direction and heiglare estimated in the same way as determining sea height and
direction. However| &ag¢gStft gAff YySOSNI oNBIF] 2N KIFIgS |
prevailing wind. In many cases the swell direction will be different from that of the

prevailing sea. If two wave forms are observed and their movement is in the direction of the
surface wind, the system, which has the longer distance between crests anceaegolar

form, is considered to be the swell.

CurrentSystems of the Indian Ocean

Acurrentis a displacement of sea water characterized by its direction, speed and flow. The
force of wind on the sea surface causes the surface water to move in the same direction as
the wind.Note: A current direction is recorded in the direction it is flowingatds.

Similar to wind, currents are influenced by the rotation of the earth (Coriolis force), which
results in ocean currents turning in an antockwise direction in the southern hemisphere
and a clockwise direction in the northern hemisphere. Thesecalled ocean gyre€urrent
directions and temperature have a major influence on the tuna fishery in the Indian ocean.

¢tKS LYRAFY hOSIFYy A& GKS GKANR fFNBSad 20SlIy
Because much of the Indian Ocean lieswmitthe tropics, this basin has the warmest surface

ocean temperatures (2030°C).However, the extent of the Indian ocean basin north of the
equator is limited by the Asian landmass and currents in this region do not follow the same
pattern as other ocan basins such as the Atlantic and Pacific.
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A major characteristic of all ocean currents (gyres) is that water flowing away from the
equator (southwards in the southern hemisphere and northwards in the northern

hemisphere) are warm
currents.Currents flowng
towards the equator are cold
currents.

The major currents at the
equatorarethe south
equatorial currents, flow
towards the west parallel to
the equator.

The South Equatorial Curren
splits into a soutklowing
arm, becoming th&outh
East Madagscar Current

and the Mozambique
Current. A portion of the
south equatorial current also

(NOV-MAR)

S Somall
‘$p.\> Current
c.,° (JUN-OCT) £
"“@- Indian Ocean
KENYA <
j South Equatorial
Return Current
§ Seychelles
TANZANIA =
5 Aldara
(Seychelles)
Comoros Islands
f South Equatorial
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o é"f
o Oé’ 7 Mauritius
2= Mozambique 5’ Reunion
SWAZILAND S s (France)
' §
LESOTHO ¥ <
SOUTH
AFRICA ]
o
“M Agulhas
Return Current

turns north forming theNorth East Madagascar Current and tBast African Coastal
Current. The latter flows as far as the Somali Current, after which its directi@ndspn

the season.

. MONSOONSEASON AND AFFECT

'Monsoon season and winds are
caused by the projection of the
Indianlandmass into the in the
Indian ocean. A monsoon is a
seasonal reversal in the prevailing
wind direction and weather. A °°
warm air mass with low pressure
at the surface forms over the
continent as it is warmed by the
sun. Air from the relatively cooler
andhigherpressureair mass over
the ocean then flows toward the

20 °N

0%

low pressure over land. In winter  acc aguinas

this process is reversed as the air EACG East African Coastal Current
MC¢ Mozambique Current

NEMGC North East Madagasc&urrent

over the land becomes cooler,
developing into a high pressure

20 %

| > ;\A k. e
\ : Indla ‘//' N/
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and winds blow ofshore towards the low pressure caused bg tielatively warmer ocean.
These conditions also influence the strength and direction of coastal currents.

During the SouttWest monsoon (June to September, northern hemisphere summer) the
flow of the East African Coastal Current and is increased by 4 kndtits range extends
further north becoming the Somali Current and later joins the Indian Monsoon Current.
During the NorthkEast monsoon the northerly flow of the East African Coastal Current is
reduced to less than 1 knot in places and its coursalisexted eastward flowing back into
the Indian Ocean and becoming the Equatorial Counter Current.

Upwelling occurs along the Somali and Arabian Peninsula where nutitbnivater provides

a source of nourishment for phytoplankton which feeds the zoopkankThe massive
concentration of sardine and other small pelagic fish, which feed on the zooplankton form
the basis of the seasonal and highly productive fishery in this area. Most of the other parts
experience dowrwelling and the surface water is gendyahutrient poor.

Sea surfacdemperature andColour

Sea surface temperature (SST) in an important parameter measured in the tuna fishery.
Vessels target thermal fronts where there is a sudden change in SST.

Also associated with water temperature is thater colour. When cold, nutrientich,

oxygenrich water is upwelled there is an increase in primary activity (phytoplankton
of22Ya0 FYyR Fy AYONBIaS Ay O2yOSyiN}rGA2YVa
of chlorophyll). This is often clearlysdernible from the warm clear blue oceanic water.
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PART D: VESSEL OPHEAS

‘KeyPersonneI

Captain

Fishing
Master

Mate

Factory
Manager

Bosun

Chief
Engineer

Cook

Thecaptainis a certified officer that is in overall command of the vesse
and is responsible for operation and safety of the vessel and all its cre

All official documents that involve the vessel, must be signed by the
captain

The Observer also has to preparpraliminary report at the end of the
cruise and this should be given to thaptainwho should sign a copy to
acknowledge receiving the report.

On some vessels a Fishing Master is responsible for all fishing operat
The Fishing Mastanay have no formal certificates and is a company
appointee to take charge of fishing operations.

Note: thecaptainis sometimes called the Master if he carries out both
tasks.

The mate is also a ticketed officer second in command tac#painand
is often in charge of the fishing operations on the deck.

The factory manager is responsible for the factory and all the handlinc
processing of the catch.

The bosun is below the mate and is often in charge of the fishing geat

The chief engineer is responsible for all mechanical equipmettoamd.

¢tKS 0221 FTSSRa &2dzp 52y Qi dzZLJaSi

NauticalTerms

Galley

Mess hall

The galley is the compartment of a vessel where food is prepared a
cooked.

¢tKS okMSaaE Aa | GSNY az2vySaaysSa
where the crew eats and can relax.
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Accommodatio
n

Bunks

Fairleads

Anchor

Scupper

Bollards
Propeller
Rudder

Bow thrusters

Accommodation is the area or deck where the crew sleep and ablut
are situated.

A bunk is term for a bed eboard a vessel.

Fairleads are guides for ropes or cable passing over the side of the
vessel.

¢tKS yOK2NJ A& dzaSR (2 al yOK2NJ
down the engines.

I a0dzLILISNI Aa (GKS a3dziGSNE 2y
from the deck to ruroff directly over the side back into the sea.

Strong points onto which ropes can be tied.
Propels the vessel through the water.
Used to steer the vessel.

Propeller situated in the bow that issed to manoeuvre the vessel
when it is stopped or moving too slow to be effectively steered by tt
rudder.

VesselSructure

Hull

Main Deck
Upper-decks
Lowerdecks

Superstructure

Bridge
/ Wheelhouse

Bows/Stern

The hull is the outer layer of the vessel and determines its size and
overall buoyancy.

Hull material can be steel, wood oiagsfibre reinforced plastic (GRP)

A deck on a vessel is the horizahpartitioning of the vessel’he main
deck is the most continuous deck above the water line running from
the bows to the stern. Alecks below the main deck are termed

Gf 26 SNJ RS01a¢ F+FtyR +fft RSO1a Io
RSO14a¢ 2N F2N)¥ LI NI 2F GKS aad
¢KS . NAR3IS 2NJ GdoKSSt K2dzaS¢ A a
controlled and isqormally situated on the highest point of the
superstructure and provides an unobstructed view ahead of the ves
¢CKS FTNRYyG 2F (KS @S adoSvarR 4 andk &
YR GKS 6101 A& OFfftSR (G4KS aai
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Port /
Starboard

Engine room

Chart Room
table

Hatches &

Hatch covers

Bulkhead &
Bulkhead doors

Bilges

Hauling staton

If you stand in the centre of the abeam

vessel and face the bows the j StRIbOEIG Sk
side on your right hand is the
GadGrNb2F NRe aAa
82dzNJ t STa Aa

transom

port side

The engine room is located near the bottom, and at the rear, or aft,
of the vessel. It usually comprises a few compartments that contair
the main engine that drives the vessel and auxiliary engines and
generators to provide power for the machinery and refrigeration on
board.

The chart room on the bridge ised for plotting on navigation charts
and is often where the skipper will keep and fill in his logbooks.

Il aKIGOKe¢ A& +y 2LISYyAy3 o0SGeSS
movement in a vessel. For example, a hatch would be found from 1
factory deck down to the hold where the fish are stored. Cargo and
productareloaded or unloaded through hatches.

| K& 0§ OK 02 @S Nhatchit i®ism@dant Bohdte thatk S
hatches below the main deck or hatches exposed on the main deck
YySSR (2 0SS agkGSNI GAIKGE Ay Ol

Bulkheads are vertical partitions between dedBalkheads in a vessel
serve several purposes:

1 increase the structural rigidity of the vessel;

1 divide functional areas into compartments;

1 creates watertight compartments that can contain water in th
event the hull is breached or any other leak occurg] an

{1 can contain a fire or gas leak.

Bulkheads and bulkhead doors, especially in lower decks are often
watertight. In these instances, the bulkhead doors will have severa
clips around the doors edge that seal the door into its frame.

The bilges aréound at the bottom of the vessel. Wastewater from th:
engine room and the holds normally drains into the bilges. An obsel
may be required to monitor the discharge of bilge water to see if it
contains oil or any other possible pollutants.

On a vessel operating longlines or traps the position from where the
line is hauled oboard isOF £ £ SR (1 KS aTkKe hazfingy 3
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station on most vessels is situated forward on the starboard side sc
that the skipper from the bridge can view thiee coming orboard. On
large tuna Pursseiners the net is hauled back on the port side.

Hold /freezer/ ¢ KS GK2f R¢ 2y | ©@SaaSt Aa 6KSN
ice/ Wells can be refrigerated to keep fish on ice at OorGrozen products at
[orine freezing] & 6 St 2@ €30°Q)

hy tdz2NBES {SAYSNER FAaK I NB adz2N
brine and the water is cooled to st#ero temperatures [as low as (
20°C).

Vessel identification andlarkings

¢KS aC! h {QAIFYARIINIRA 2{y1dS F2NJ 0KS alNJAy3a | yR
provides minimum requirements to which vessels must comply

Vessel name The vessels name is usually written up on the bows and across th
stern.

Port of The port ofregistration is normally written across the stern below tt

Registration vessels name.

Registration The registration number is written below the name on the bows.

number

Call sign On fishing vessels, the call sign is often required to be shown in la

letters alongg&le or above the bridge.

While FADs are used in a range of industrial, artisanal and recreational fisheries, this fishing
practice is most widespreagland most developed in industrial purse seine and pole and
line fisheries.

hoaSNISNRa ¢gAff 0SS NBIdZANBR (2 NX

In 2019, the IOTC Commission adopted IOTC Regional Observer Scheme Minil
Reporting Standard Data Fields that request for observers to collect information
the types and conduration of FADs used (e.gFAD markings, construction
materials, design, entanglement incidents). This information is important fc
scientists to assess the efficiency of different designs in reducing F/
entanglements.
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Natural Floating Objects

Naturalfloating objects include natural logs of plant (branches, trunk, palm leaf, etc.) and
animal origin (carcasses, live whale sharks); and logs resulting from human activity related or
not to fishing activities (nets, wreck, ropes, washing machine, oil &tok, These can be
equipped or not with a satellite or instrumented buoy.

Artificial Fish Aggregating Device

ANCHOREBISHAGGREGATINBEVICESAFADS)

Anchored FADs are used by a wide range of industrial, artisanal and recreational fisheries,

mostly in ®astal and archipelagic regions and within a relatively short distance from shore.
b23S GKIG C!54 INB OFffSR WLIel2aQ Ay Ay GK
Anchored FADs can float at the surface or lie below the surface to avoid detection and

hazards such as weather and ship traffic.

Anchored FADs can be split into coastal anesbhiire or archipelagic aFADs depending on
where they are used.

Coastal aFADs are primarily intended to improve the catch rates of subsistence and small
scale fishershut may also be utilised by recreational fishers in some areas to enhance their
catches. These smaller, less robust aFADs tend to be anchored close to shore, typically
within the range of small motor boats and canoes, and attract neritic tunas and other
medium-sized pelagic species.

Off-shore aFADs are used most extensively by industrial pole and line fisheries to target
skipjack and other tuna species, these aFADs tend to be large robust structures, designed to
last at sea for several years, and may belared reasonably far offshore at depths of over
2,000 m. However, the use of edhore and archipelagic aFADs, may overlap with-semi
industrial and artisanal operations.

KeyFeatures

1 Used by a wide range of industrial pole and line fleets, artisanarfeshand
recreational fishers.

1 Anchored inshore (A) or offshore at depths of up to 2,500 m (B)
1 Coastal anchored FADs can be constructed with high or low technology materials:

o0 the raft can be made from steel, aluminium or fiberglass, and equipped with
radar reflectors and solar powered lights; or

o the raft can be made of bamboo, and large metal buoys or large Styrofoam
blocks.
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1 Off-shore and archipelagic anchored FADs can also be constructed from different
materials using different levels of technologheV can consist of:

o very large buoy, anchored to the bottom of the ocean with a chain attached
(such as aFADS installed in Reunion Island); or

o0 a raft made of bamboo and large metal buoys or large Styrofoam blocks and
sometimes have houses on them for wateén;

1 Industrial and recreational aFADs are usually stateled and owned, with private
use agreements in place in some regions.

Sructure
1 typically varied lighter, lower cost 1 heavy and semeavy designs ranging
(<US$300) designs; between relatively low (<US$1000) at

M small surface floats built from very high cost (>US$1 million);

recovered buoys or cheap materials  § large steel or PVC surface buoy, or
(e.g, bamboo, cork, vegetation); multiple smaller buoys;

71 anchored using rope usually at depth: § anchored using heavy duty chain or

of less than <1000 m. cable wire at depths up to 3000 m;

{ deployed permanently or seasonally, 9§ deployed permanenl or seasonally
but may break up after several month and usually robust enough to last mau
if not maintained. years.

DRIFTINGAISHAGGREGATINBEVICE$DFADS)

Fish aggregating devices not tethered to the bottom of the ocean (C). Most drifting artificial
FADs have three main components: a floating structure (such as a bamboo or metal raft with
buoyancy provided by buoys, corks, etc.), a submerged structure (ofaald netting,

canvass, ropes, etc.) and a satellite buoy. The most sophistid&#®Ds include sonar so that

the fish population under the FAD can be estimated.

It has been estimated that 81,0a21,000 dFADs were deployed globally in 2013 and that in
the Indian Ocean, where dFAD use has increased by 70% since the early 2000s, the number
of annual dFAD deployments may now be between 10,500 and 14,500 (MRAG, 2017).

KeyFeatures

1 Used almost exclusively by industrial tuna purse seine fleets.
1 Deployed inoffshore oceanic waters throughout most of the tropical Atlantic, Indian
and Pacific Oceans.
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1 Low-cost construction, made from floating rafts of bamboo or plastic fitted with

AYyadNHzYSydSR odzea O2ydlAyAy3d ald$ttAads

finding.

1 Owned by the vessel that deploys them, although in practice a fisher will fish on any

dFAD that is encountered.

Sructure

Raft

(FAD
surface
structure)

Tail

(FAD
submerged
structure
also called
underwater
extension

The floating structure is usually made
with bamboo canes laced together
and/or other floatingmaterials (e.g.
cork floats or hermetically sealed PVC

pipes).

Often called "rafts", floating structures

R, e W, 4§
are usually wrapped in a net to hold the LAY AWAY YAVE |9
LA YA LIS
components together, as well as to A IN NN X
L X YWY X AN
TANEN) 9,

camouflage the FAD. The floating r) Any ""V .
Y & 7

structure is often rectangular (fromté i""’A’/‘ ,‘ﬁ%{‘i,l,‘:e" A
/it LA /A

6 square meters) but other forms are < & [T &

T 7~
also used (e.gcylindrical).

The form of FADs, construction
techniques and materials used vary
considerably.

Attached to the floating raft, the
underwater extension (also called "tail”
generally consists of a section of purse
seine net weighted at the base to rema
almost vertical while the FAD drifts.

¢KS adlGF Af é twdGsBsya I

- attract fishy and Figurel1 ¢ Drifting FAD structure (©ISSF)
- Sow FADdrift.

These sections of net can hang at dept
ranging from a few meters below the
surface to more than one hundred
meters.
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Radio and Today, all tuna pursseiners operating

satellite in the Indian Ocean arequipped with —N
. . i v
buoys instrumented buoy® and a reception ?\‘\af')
system (INMARSAT or IRIDIUM). This %f;ﬁ{*

receiver system displays the position al
drift of the FADs, the temperature of the
water under the FADs and buoys
batteries condition. Some instrumented
buoys are equiped with an echo
sounder capable of transmitting data,
which allows captains to check the
quantities of fish near the FAD.

Figurel2 ¢ Instrumented buoy equipped
with a sonar (adapted from a CPS image)

Ecologica8ructures

In 2013, the IOTC adopted resolution 13/08,
that contained regulations and
recommendations regarding the use of ron
entangling FADs by purse seine fleets,
superseded by Res. 15/08 in 2015 and in 201
08 wSaomtknyyY dat NBOSI
management plan idading limitation on
number of fads, more detailed specifications ¢
catch reporting from FAD sets, & developmen
of improved designs to reduce incidence of
entanglementofnorl F NES (G &LISO)

Figurel3 ¢ Ecological (norentangling) FAD structure
(OISSF)

Annex Il of IOTC Res. 17/08 provides the

principles for thedesign and deployment of

ecological mammade drifting FADs.

Furthermore, this resolution requires that all

fl d fishi Is in the IOTC f painted on the buoy are the identification codes
agged fishing vessels in the area o added by buoy owner.

competence to be marked in accordance with

detailed markng scheme, e.gincluding FAD

marking or beacon ID.

Raft (surface structure) The surface structure of the FAD should not be covered, or (
covered with noameshed material (burlap, canvas of sisal, th

*|OTC Res. 17/08 defines iastrumented buoy as a buoy with a clearly marked reference number allowing its
identification and equipped with a satellite tracking system to monitor its position.
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fabric, tarpaulin, raffia, canvas claustharticultural felt, etc.).

Tail (submerged If used, it should not be made from netting but from non
structure) meshed materials such as ropes or canvas sheets.

Biodegradable materials To reduce the amount of synthetic marine debris, the use of
natural orbiodegradable materials (such as hessian canvas,
hemp ropes, etc.) for drifting FADs should be promoted.

Biodegradable no®entangling FADS are constructed exactly |
other nonentangling FADS, but using only natural and/or
biodegradable materials, funer reducing the environmental
impact of DFADs on the oceans.

Markings All artificial FADs deployed or modified by fishing vessels in
IOTC area of competence are to be marked with a unique
identification number, easy to read and applied in such a
manrer that it will not become unreadable or disassociated
with the artificial FAD.

IOTC fisheries are categorised on the basis of geographical, scientific, technical and
economic characteristics. These are defined by using the following criteria:

1 Type of fishing craft involved and type of fishing gear/s used: fishing crafts are usually
classified according to their shape and size; the type of gear used is related, in most
cases, to the type of vessel and its size.

1 Gear configuration, fishing mode and target species: fishing gears are usually
configured in different ways depending on thge of species targeted.

1 Type of operation: these are related to the scale of the fishing operations and can be
broadly classified as:

0 Industrial/ semiA Y RdzA G NA I f 6@3S&aaSft xHnY 2@SNIff
0 Artisanal (vessels <24m fishing witltEZ).

Four main fisheries (defined by gear typ@ygeting tuna and tundike speciesare
described in theOTC Regional Observer Scheme Observer Manual (Version 1.2 2015), these
are:

1 purse seine
1 longline
1 gillnet; and
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1 pole and line

TunaPurseSeineFishery

BACKGROUND ANFESSELHOTC2015)

Purse seining for tuna is a technique used by industrial and-selustrial fleets throughout
the Atlantic, Pacific and Indian Oceans that enables fishers to catch and freeze large
guantities of tuna. Purseeine vessels fish either by spotting fre@imming schools of tuna
or by utilizing floating objects that attract fish, either with natural or manmade objects.

Tuna purseseining is an active fishing technique that targets tuna andik&afishes above
the thermocline, in the surface and sghrface zone down to 300 m depth. The industrial
fleets of super seiners which can be up to 110 m long, are highly mobile and can change
oceans regions rapidly in response to fishing conditions and market demandsoMbs
modern tropical tuna purse seiners fishing in the waters of the Indian Ocean have nets of
around 1,5001,850 m long and with a depth of 2&80 m.

Tuna purse seine vessels commonly target fish at depths@fB®, sometimes reaching up
to 300m depth, although setting below 15@ is rare. As the purse seine catches fish above
the thermocline, tuna and tundke fish inhabiting the surface and sshrface zone (mixing
area) are the target of this technique, whose fishing grounds range from theshaghto

areas near the coast.

These vessels can catch large volumes of fish, in average 20 to 30 tonnes per fishing set, that
they freeze in refrigerated brine (water and salt solution) and store in fish welBEDa€C. A

tuna purseseiner can catch anileeze up to 800 / 1200 Mt of fish before returning to port

to unload or tranship its catch.

. BASILAYOUT

' Layout of large oceanic Tuna Pussgners are all very similar. These vessels usually have the
bridge and accommodation placed forward of the workspace. At the centre of the deck, a
crows nest is placed at the top of the mast. A very heavy boom is &ttdte mast to carry
the hydraulic power block. A tee-drum purse winch returnthe main seine line by the
stern after the fish are inside the net and a hydraulic power block to haul back the net on the
port side. Fish are also brailed from the net on guet side. The power block is also used to
stack the net on the stern of the vessel, with the float line stacked on the starboard side and
the chain weights on the port side. Vessels are normally equipped with a skiff located on top
of the net or at the tern ramp of the vessel.

Below the upper deck is the well deck that runs down the full length of the vessel. The brine
storage wells are situated on either side of the deck. On most vessels a conveyor belt runs
down the centre of the deck and leads fisbrfr the chute where the brail is emptied to
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designated wells for brine freezing @0 °C), each with a capacity of 20 to 40 metric tonnes
(total 800 to 2000 metric tonnes). Some vessels also possess dry storage that allows to
preserve fish at40°C.

Figure 15- Layout of a Tuna Pursseiner.

hy GKS dzLJLJSNJ 6 NAR3IS +faz2 OFftSR adzY YSNJ 6 NAR3

1 All antennas (radio, radar, satellite, GPS, Gonio),
1 The mast supporting the navigation lights (known as the Christmas tree)

AtthedzLJLJSNJ RSO1a 69X C3X 50 ¢SQff FAYRY

1 The bridge (D)

i The kitchen, cabins and crew space (E)

1 The cabins and the officers' quarters, as well as the infirmary (F)
1 The console for controlling the operation of the winches.

'd GKS YIFIAYy RSOl oDu ¢SQff TFTAYRY
1 The baclkdeck (A) used to store the seine and the skiff;
1 ¢KS YIAY YlIald ¢gKAOK SyRa gA0GK I ONRsQa VY
1 The powetblock (C), fixed on a long horn, used to raise the seine;

w»

At the level of the lower deck (H):

1 The engine room and the navigatibar on the back,
9 The fish holds and the well to the chains of the mooring anchors, in the centre and on
the front.
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. FISHING GEAR ANRELATEEQUIPMENTDESIGNANDSPECIFICATION'S

Purseseine Purse seine tackle is made up of a trapezoid shaped net consisting
(the net) series of horizontal and vertical panels with different sized mesh net

making up different parts of the gear. The middle area of the net is
called the central body or bag. This isRad by panels of thicker mesf
0KFG F2 N (o rf§)todh® stainiaSdNide prehafer and
GOKF FSNE wlftaz2 GSNNYSR aGodzyié 2
fish once the final bag of the purse seine is formed.
At either end, the gear habe necessary struts to steer the net to the
aGSNYy FyR G2 0Of2asS GKS ySi4 G2
material used to make the panels of netting is usually dyed nylon or
other kinds of synthetic fibres (Kevlar) and nets are made both avith
without knots [knotless net]. The size of the mesh usually varies
between 110150 mm stretched length (Doc. Int. HFEEDC 2007).

Bunt or Chafer

The region in the purse seine net where the catch is accumulated
before brailing is called the bunt becausithe excess strain it has to
withstand. It is made up of heavier netting. The bunt is placed in the
centre or at the end of the wall of the netting depending on the type
operation. The bunt should be at least as long and deep as the leng
the bod.

Main body

The main body of the net extends from one end to the other end of
net, except the bunt region. It is the largest part of the net and
facilitates surrounding of the fish shoal during operations. It is made
joining together large sectianof netting of appropriate mesh sizes to
catch the target fish. The material used should have high specific gr
to increase the sinking speed during setting. Twisted knotless nettin
YR aGwl aOKSté¢ O0NFARSR ySOdAyrae
seines. Knotted net is more recently preferred over knotless net,
because of the difficulty to repair knotless net when damaged.

Selvedges or guarding

Selvedges are strips of strong netting and are used for strengthenin
the main netting and to proteat from damage during operations. It is
provided in the upper, lower and side edges of the main body of the
net. It consists of few rows of large meshes of thicker twine. The up

*"p. Pravin Purse Seine and its operation Central Institute of Fisheries Technology&<yapuri, Cochin
682 029.
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selvedge is attached to the float line also called the head rope and t
lower selvedge to the lead line or chain foot rope as chain
reinforcement. It is also attached to the side ropes or gavel lines. Le
line is usually longer than float line by 10 %.

Figurel6- Tuna purseseine net components

1. Bunt (chafer or sack) 2. Mid-net (main body or shoulder) 3. Wing

4. Float line 5. Lead line (chain foot rope) 6. Gavel lines (bridle)

7. Pursing wire (purse line) 8. Pursing ring (seine ring) 9. Floaters

Purseline ! LJzZNES fAYyS A& adSSt 6ANBS NEL

Most seiners have purse lines at leastc120 % longer than the total
length of their seines. The purse line is passed through the metal rir
[purse rings or ringbolts], which, whenalwn on, cinches (purses) the
lower portion of the net closed to trap the fish from below.

To close the net, at the bottom, there is a series of or ringbolts held
chain running from strut to strut, through which a steel cable runs,
known as the lacing

Lead Line A weighted bottom rope [lead line or footrope], is crucial to take the
net down as fast as possible to encircle the school of fish.

Spindle shaped lead sinkers may be threaded onto the lead line to
attain 1-3 kg. per metre for small purseines and for large tuna purse
seines. Lyer tuna purse seiners often use a heavy chain up to 8 kg
meter to weigh down the foot rope.

The lead line is usually longer than float line by 10 %.

Float line The buoyant head rope or float line is impantdo keep the head rope
on the surface at all times and prevent fish escaping over the top of
net. The float line consists of cylindrical or spindle shaped plastic or
high-density plastic foam floats stung onto a rope to form a float line
which thenetting is hung directly.
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Usually, double float lines are used [one rope with right hand twist a
the other with a lefthand twist], which prevents it from twisting and
distorting the top section of the net.

Braided rope is very good for float line laerse once stretched it does
not kink twist (turn around itself) or twist.

The total buoyancy of the float line should be maintained at 1.5 to 3
times the total under water weight of the purse seine net and its
appurtenances. Higher buoyancy is providedhe bunt or chafer area
in order to counteract the sinking force due to weight of heavier nett
in this area and the weight of fish while concentrating the catch.

Usual extra buoyancy of floats is 2 to 4 times the weight of foot rope
with sinkers.

eSS s
Floatline P - oa .“..

et

ol
.y R .’,.
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Purse-seine stored under an
orange tarpaulin, with the
pursing line, the metal rings and
chains clearly visible (© SPC)

Purse-seine net
Floating line

The purse-seine deployed with ‘
the float line and the floaters
clearly visible (© SPC)
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Power block

The winch and
the seine
arrow

Skif

Brailer

A hydraulic power block
attached to the end of an
extended boom is used to
haul the net back and
restack it in at the stern of
the vessel ready for the
next set.

The purse seine winch is
used to return the main
seine line. The cable
enters the blocks on the
seine arrow which leads
them to the winch while
pursing and haulinthe
net.

Powerful boat of 8m with
an engine of 600CV, usec
to assist irsetting the net
around a school of fish.

Large scoomet with a
capacity of up to 10
tonnes.

The braileris used to
scoop the fish out of the
net and empty it into a
chute leading down to the
lower deck, where the fist
is channelled into the
brine tanks for freezing.

Figurel9¢The seine arrow (left) and the winch (right)

(adapted from FAO image)

T

Figure20¢The winch(adapted from FAO image)

i =

A1 ]
A S =
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Figure21 ¢ Theskif

Figure22 ¢ A full brailer

Py

Long handle brail (Image adapted from SPC) Heavy framed brail (Image adapted SPC)

Figure23 ¢ Different types of brailers
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TARGETPECIESIOTC2015)

‘Tuna purseseiners target species include adult and juvenile Yellowfin and Bigeye tuna,
Skipjack tuna and small tudie fish such as Frigate tuna and Kawakawa in tropical waters.
In temperate waters juvenile and adult Bluefin tuna are targeted whileifegedn baitfish or
spawning (adults). Purse seine vessels are also occasionally used to harvest albacore in
temperate waters, generally at night when they are feeding higher in the water column.

Purseseine fisheries notargeted catch or bycatch can inde a range of oceanic species
such as marlins, pelagic sharks, other pelagic fish and PET species such as turtles, whale
sharks and even whales or dolphins (more common in the Atlantic and Pacific Oceans).

. FISHINGOPERATIONS

‘Tuna purse seine operationseadivided into two phases:

1. the search and detection of the fish schools, and
2. the fishing event itself.

Search andetection

The search for tuna schools by the industrial tuna purse seiners can be either direct or
indirect.

Indirect Search anbetectionMethods

The indirect search for tuna schools involves evaluating a range of environmental
parameters and factors that influence the spatial and temporal distribution of tuna and
abundance. These include:

water temperature

depth of the thermocline

water oxygen content

water colour and transparency

amount of total suspended matter

presence of chlorophyll and macrophytes and
currents

=4 =4 4 4 45 -5 2

The combination of these parameter values is used by skippers to decide on the fishing
location in order to maximise ehchance of finding schools of tuna.

Direct Search anbetectionMethods

Methods used to directly search for and detect of tuna schools include the use ef high
performance binoculars, bird radar, echo sounder, sonars and instrumented buoys attached
to artificial and natural FADs.
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High
performance
binoculars

Bird radar

Acoustic sonar
and depth
sounders

Instrumented
satellite buoy
system

FADUsage

Pre-1980s

The search phase is an activity that can occt
the crew for more than 12 hours a day, from
sunrise to sunset. Spotters equipped with
powerful binoculars (20X) are positioned in tl
ONR g Qa v Scamgtery dhovélthelséa t
search for indicators of fish in the immediate
vicinity of the vessel.

Purse seine vessel also are equipped with hi
frequency and longange radars that can
detect concentrations of feeding seabirds an
in certain conditions, can detect the agitation
on the sea surface from feeding fish.

The use of acoustic sonar and depth sounde
are reserved for fishing. The fine use of thes
vertical sensing devices allows detecting shc
of fish in the immediate vicinity of the vessel.
These are also used to assess the school
before setting the netinforming the captain of
the composition and distribution of the tuna
school.

GPS satellite buoy system allows for the
position, speed, course and drift of each buo
to be received by the vessel. Other optional
features include the reception of
meteorological, oceanographic and sounder
data (chlorophyll levels, water temperature u
to 150 meters, shear flow in the water colum
up to 150 meters, and surface wind speed).

1990s to Today
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Fishers have long known that fish, such as tuna, congregate around naturally occurring
floating objects such as logs or a dead whale and that by mimicking this effect fish
aggregation could be exploited. This aggregating behaviour is used in industadisiueries

S0 as to concentrate fish around Fish Aggregating Devices (FADSs) a highly effective way to
improve catch rates and reduce operating costs, especially when compared to the practice
of targeting free swimming tuna schools.

As a consequence, smthe early 1990's, purse seine drifting FAD fishing for tropical tunas
has rapidly expanded and experienced a large number of innovations that have made fishing
more effective over timeToday, drifting FADs used in the open ocean play an important role
in industrial tuna purse seine fishery, with puiseiners deploying thousands of dFADs in all
tropical oceans to catch tropical tuna¥he association of tunas with dFADs is highly
advantgeous to industrial tuna pursseine fishing as:

7 allow fishing opportunities to be focused intsmallnumber of predictable locations;

o dFADs equipped with instrumented buoys can be tracked, which minimises search
time and vessel operating costs;

o dFADs quipped with most recent generation of buoys equipped with echo
soundersallow to confirm tuna school presence and size. And by considering
information from many active buoys allows to select productive areas to visit.

0 supply vessels allied with one or negpurse seine vessels, used to deploy and
monitor dFADs further optimising searching efficiency.

1 aggregate sparsely distributed schools, which makes them easier to spot than schools
swimming freely beneath the surface;

1 stabilise tuna schools and reduce thgeed at which they travel, making them
comparatively easy to catch (Dagorn et al., 2012);

Consequently, fishing around floating objects is associated with a higher successful haul, or
WaSiQ>x NIGS GKFEYy dGFNBSGAY3T FTNBS agAYYAy3d &aoK

FishingBvent - Deployment andRetrieval of thePurseSeineNS (1 SSdi & EZ2SNJ (i0é 8

Tuna purseseining involves surrounding a tuna school with a net, impounding the fish by

pursing the net, and drawing up the catch by hauling the net so that the fesbrawded

into the bunt of the net and can then be brailed out of the water using a brailer and emptied

into a chute on the deck leading down to the wedick where they are channelled into the

brine tanks for freezing! a &S G ¢ 2 NJ &S O fefig deplayed latdris whéhS y (1 K S
the net is hauled back onto the deck. This is an intensive activity taking no more than a few

hours depending on thquantity of fish caught. There are a few distinct passes in a single

fishing event:

1 setting the net
1 circlingthe school of fish
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1 pursing the net
1 haul back or hauling the neind
1 brailling out the fish

Shooting

1. Once the presence of a tuna school is confirn
by the sonar, the fishing vessel circles until its port s
is facing the school (most of the tuna purse seiners
have deck arrangement for operating from the port
side).

2. At the release signal ordered by tekipper, the -
skiff is deployed with the end of the seine attached t

its rear. Adapted fromFAQOmage

Circling

3. The skiff is used to hold the net during the
encircling of the school. He serves as a fixed point
while the purseseiner encircles the school at
maximum speed. This action lasts betwekto 8
minutes

4, Once the fish encircled, the skiff finishes the
loop, then passes each of the cables to the purse
seiner, which starts to close the net.

Adapted fromFAGQimage
When FAD fishing and during the execution of this operation, it is frequent to place a
vessel inside the circle formed by the net, next to the FAD to keep the tuna school or
optimum position so that it does not escape before the circling is ctedple

When fishing for a free school, the speed vessel keeps the school of fish grouped by
circumventing.

Pursing

5. Once the encirclement is completed, the end «
the net attached to the skiff is transferred to the purs
seiner and the two ends of the puréiee cable are _
hauled in with the winch as rapidly as possible to clo: [
the bottom of the net- this is called "pursing". NG

seines.

Adapted fromFAGQimage
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Hauling

6. The net is then pulled aboard the purse seinei 3 —
with a hydraulic power block attached to the end of a / ‘
boom above the deck. = s Whe N

The net is hauled until the fish are concentrated into - .

the bunt or chaffer of the net. el
Barring incidents, the operation should tabout an B

hour.

7. Then comes the delicate moment of "making

the pocket". As the pocket is reduced, the captured f
concentrate in an increasingly restricted volume.

It is from this moment that a correct estimate of the
catchcan be made and that the brailing begins.

Brailing

8.  When most of the purse seine has been
retrieved, and the tuna are concentrated within the |
bunt on the portside of the vessel. The fish are scooy

out using a largsecoopnet called the "brailer".

9. The duration of brailing depends on the quant
of fish in the net (1 to 2 hours).

10. The tunas are then emptied into a specialised
chute on the main deck and channelled from the upp

deck to fishwells below. N

> f\\
11. The crew condects a first onsite. Rejections are o fi\s% :
returned to the sea using the rejection conveyer it {i? u "\ff\
are grouped in bins or nets and discharged at the en (iﬁ; TN
of sorting. .|

12.  Sorted tuna are preserved on brine (refrigerat
sea water) tanks af ° before being frozen at5 °.
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Shifting

13. Some ships make "sashimi quality" tuna.
This practice requires additional manipulation
called "shifting".

14.  Shifting corresponds to the passage from
brine tank ¢17 ° C) to a dry dock4Q ° C). Shifting
can take place during the day or night, during
which a second sorting takes place.

Figure24 - Shifting large tuna from brine
tanks to a deepfreeze tank.

Unloading

15. Tunapurse seiners land at port. Upon

arrival at the port, the fish is landed by flotation,
that is to say that the stevedores do not go dowr
in the tanks. By maintaining the level of the brine) ~u }
at the top of the tank, tle fish rises to the surface ;.
Fa AdQa tAIKGSNI GKEy (@™
have to transfer it from the tank to the unloading /:/’ AN
nets, using a conveyer belt. N

j nl

Figure25 ¢ Unloadingtuna at port using nets.

1/

Preservation of the&atch

Once fished, the tuna is loaded on board as soon as possible € » |
the quality of fish caught in tropical waters (23° to 30°C) ‘ wﬂ]ﬂﬂl]
deteriorates very quickly. ,'.ff,j” % % || I

. . . vt (D @B
There can be 20 to 30 tanks on an industrial purse seiner rangi |\ @ @ - ..
in size fronR20 to 40 metric tons. The total capacity of a purse .WHW QD 7 s
seiner varies between 700 and 2500 tonnes. L —

Tuna purseseiners are equipped to preserve fish in two ways:

ChilledBrine

Practical and economic cooling method, in which the fish is immersed whole- (non
processed) in tanks containing sea water cooled to a temperature of 0° C. Once the
temperature of the tank, falls to 0° C the tank is emptied and the chilled water is replaced by
brine (seawater preparation in which the salt content has been increased dottiea
temperature can be lowered t€l8 ° C). The number of tanks varies from 12 to 27 depending
on the vessel, and their volume varies according to their location in the hull. The use of this
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refrigeration method eliminates the need of purchasing ice,verdgs bruising and crushing
the fish and allows to fish a large quantity of tuna in a short time. Brine tuna is mainly used
for canning.

Frozen at40 ° C

In order to avoid any type of cold burn, tunas are first immersed in agate brine bath {
15°C).Once frozen, they are sorted and the big ones are shifted (transferred) into deep
freezer hold and frozen a40° C. Frozen whole fish is processed into loins, steaks, steaks,
cubes without being thawed adding value to the vessel catch.

HSHERYMPACTS ON THEEOSYSTEMS ANDTERACTIONS

Despite the clear benefits of dFADs to the industrial tuna pgesee fishing industry, their

use is associated with several potential negative impacts, including the catch of small tunas,
bycatch of vulnerable netarget species, modification of tuna habitat, potential damage to
coastal habitats.

IOTC has recognised the increasing use of FADs in IOTC fisheries, notably for tropical tunas,
and Resolution 15/09 has established an ad hoc working group on FADsde tssanpact

they may have on the species composition and on the rates-chlgh associated with

fishing on FADS. Concern has also been raised about the impact of FADs on the incidental
mortality of sea turtles and sharks through entanglement, .and easghis now being

placed on the use of environmentally friendly materials in FAD construction (MRAG, 2017).

Ecologicalmpacts
1) Impacts on tuna stocks

a) catching too many fish that prejudices reproduction (recruitment overfishing);
b) catching too many smdilsh and reducing the number that reach maturity;

2) The capture/entanglement of netarget species (bycatch);

a) retained bycatchlfy-produci);
b) incidentally taken in a fishery and returned to the sea (discarded);
c) incidentally affected by interacting with fistgrequipment in the fishery, but not
taken (released);
3) Damage to marine and coastal habitats and marine litter, when FAD structures are
lost or abandoned, in fragile marine habitats like coral reefs;

4) Ghost fishing, the accidental capture of marine life ibliihg gear lost or discarded at
sea that continues to entangle animals;

For conservation and management measures put in place by the IOTC to limit the capture of
juvenile tunas, to avoid the capture/entanglement of Species of special interest (SSI), to
investigate, limit and avoid ecological impacts of FADs and of {saige fishing, please
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consult the most recent version of the Compendium of Active Conservation and
Management Measures for the Indian Ocean Tuna Commission.

Interactions

SPECIES IMPACT MITIGATION
Marine 1 entanglementin FADs use of ecological FADs;
turtles 1 encircled by the purse turtle should be encouraged to swim
oo~ P seine net. out of the net; or
5‘!.!__/) a brail or a large dipet can be used to
pick up the turtle from the net;
usage of thegroper techniques to
handle and release bycatch species
such as turtles.
Cetaceans 1 encircled by the purse small speeeboats can be used to chas
(various seine net. the cetacean(s) out of the net before i
species) is fully closed.

Sharks, rays,
marlins and
other large
fish

D e
<~

Whale sharks
and whales

1 entanglement in FAD;
1 encircled by the purse
seine net;

i encircled by the purse
seine net;

a side of the net cabe lowered to
allow the cetacean(s) to escape
small explosive devices can be used 1
chase the animals out of the net befor
AlQa TFdzZfeée Oft 23SR

use ofecological FADs;

a brail can be used to pick large
individuals from the net and to attemp
to release them directly, by tipping on
edge of the brailer, into the ocean;
usage of the proper techniques to
handle and release bycatch species,
such as Sharksays, marlins and other
large fish

interdiction of setting a purse seine ne
around the animal if sighted prior to
the commencement of the set (IOTC
Res. 13/04 & 13/05);

usage of the proper techniques to
handle and release bycatch species,
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such as Whale sharks and whales.
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Pelagic Longline Fishery

BACKGROUND ANFESSELHOTC2015)

Longlining is a passive fishing technique using baited hooks to attract and catérefesdic
longlines (surface or drifting longline) are not anchored and typically drifts with the ocean
currents while fishing. It consists of a mainline, kept near the surface by buoys or float and
branch lines with baited hooks suspended from the main dnheegular intervals along its
length.

The method is typical of high seas fisheries, and is also widely used in the national waters
within coastal states exclusive economic zones, EEZ. Large Scale Tuna Longline Vessels
G[{¢[ £0 2 NI & A-Ny/FSdeEENINI fy ABdzyAly taZhiyf B FTNRY onY
25 crew (and smaller vessels less than 15m sometimes having only four to six crew.

Pelagic longlines target fish at or near the surface and can target fish much deeper than
surface fishing methodpurse seine and pole and line). The depth that hooks are set at will
often influence the catch.

Some of the larger industrial LSLTVs can set their hooks down to 300 m depth, to target
larger yellowfin, bigeye and southern bluefin tuna (also termed eeager or midwater
longlining).

The primary characteristics of these vessels are:

1 capacity (fuel, water, accommodation, crew, etc.) to reach distant fishing grounds and
operate on high seas in extreme conditions, for months at a time without return to
port; and

1 facility to freeze and store high quality fish at low temperatures for the entire time
that they are at sea.

. BASIC LAYOUT

Longline fishing entails two main operations setting of the line and hauling the line back,
which predominantly influence thiayout of the vessel.

A wideopen hatch generally present across the stern from which the line is set.

The working deck is generally closed on the port side and open on the starboard side from
where the line is hauled, and the fish are landed. The $reauled back by a line hauler
positioned forward on the working deck on the starboard side and landing door is present on
the same side just aft of the line hauler. A blast freezer is situated either aft or forward of
the work deck and the fish are stor@ithe main hold below the workspace.
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Most longline vessels have the bridge set aft of the workspace so that the fishing master can
view the line being hauled and the fish being landed.

Figure27 - Large Scale Tuna Longliner Figure28- Tuna Longliner less than 20m

CONFIGURATION ANBEAR(IOTC2015)

A pelagic longline (drifting longline) consistsa mainline that is held near the surface or at a
certain depth by regularly spaced buoys or fldag(re29). Branch lines (also known as
droppers,snoods or ganglions) with baited hooks are suspended from the main line at
regular intervals along its length. The entire line can extend from 20 to over 120km.

The attachments of branch lines, hooks and buoys onto the main line and measurements
requiredfor data collection are shown in the figure below.

Float
Number of hooks between floats /

Float lime

Distance
between
| hookd=—

Mainling Hook deplh%{max.]

\ Branch line
Hook

Figure29 Longline gear configuration@TC ROS Observer Manual, 2p15

I
|
i
!
v
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The longline is set from the
stern where the branch lines
and buoylinesare attached
during the setting
operations

The line is then hauled back )
on the starboard side from ¢ =

the hauling deckwhere fish . STARBOARD VIEW  * AFT VIEW
are landed and processed.

Throughout the hauling process the gear is made up and stored ready for the next set.
Longline Geabescription (I0OTC, 2015)

Mainline

The main line forms the backbone of the longline from which the branch lines are suspended
and the buoylines are attached to keep the line close to the sea surfedoe mainline

materials can vary from country to country and on vessels of difference size, construction
and layout.

However, three main categories of can be distinguished:

1. tarred 4strand twisted cord (6 to 8 mm diameter);
2. nylon monofilament (6 mm); and
3. braided nylon mondilament (8mm)

Longline systems can also be distinguished into two categories, separated by the
specifications and storage method of the mainline:

4
o AT

1 The first system uses mubkirand or g = y f}i‘% ,3 5
braided nylon monofilament that is stored T AN

\K,

in largecoils or is layered down in a large
bin or storage well).

I The second system (sometimes termed
Gazy2¢ aeaiusSyYuv dzaSs
mainline approximately 6mm in diameter
that is stored on a large drum or reel.

Figure31¢ Drum orreel on deck
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Branchlines

The branch lines are clipped onto the main line when setting and the hooks are baited at the
same time.

A typical branch line can vary between 3@ar60 m in length and are attached to the
mainline with a stainlessteel tuna clip. A large range of branch line configurations exist,
varying from vessel to vessel and country to country. Observers are required to record the
length and material that makup the different sections of the branch lines used on the
vessels they observer.

Simple branch lines can made out of one type of line material (normally filamoent
nylon), between the tuna clip and the hook. Vessels using a single monofilament mainlin
generally use these type of branch lines.

¢tKS ONIyOK fAySa INB fFr@8SNBR Aya2 fFNBS NBOi
the other with the hooks and clips arranged around the edge of th€figure 31)On

vessels using shorter longlingee branch lines and buoy lines may be wound up into large

baskets (Figur82), or on to reels one on top of the other.

Figure32Y o0 NJ yOK fAySa fI &@SNBR Ay Figure33 buoy lines wound up into large baskets

— [ FNBSNJ f2y3tAyS @gSaasSta o[ {c¢][ =
branch lines with multiple types of line and swivels
attached.

Multiple materials usually include an initial section of
nylon / polyester braid combinations which is then
SE°T"°"2 attached to a length of monofilament leading to a hook.

SECTION 1

Barrel swivels are used to connect sections, some of which

i "g may be weighed with lead.

v — SECTIoN3  Theconstruction of the branch line often determines the
0 species being targeted and the depth to which the bait is

SECTION4 | set.

(leader) i

Figure34 ¢ Multiple section and
material branch line
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Bulletbuoy / Hardfloats / Radiebuoy /Light-buoy

Buoy linesare used to keep the main line close to the surface.
Two main buoy types exist:

- Hard floats:made from a rigid plastic that can withstand a
high pressure should a large fish pull them under

- Bulletbuoysare made of a soft polyurethane foam materia

The buoys and floats are attached to the mainline with
buoylines of various length. The spacing of the buoys are
dependent on the number branch lines attached between the
and the buoyance requad to keep the line close to the surface

Marker-buoys GPS beacons, radio buoys, light buoys and rac
reflectors (highflyersare attached to the longline at intervals
dividing the longline up into sections.

A predetermined number of buoys are attachtedthe line
between marker or radio buoys. Their prime function is to
determine the location of the fishing gear and assist in locatin
the ends of the line if it is accidentally broken.

Buoys are generally stored on top of the superstructure near-
stern where they can be easily accessed when setting the line
Radio buoys are stored in fixed holders on the main deck to
prevent them getting damaged and to recharge or replace the
batteries between sets

OtherGear andEgquipment

Hook types  Different stapes and sizes of
hooks are used depending on
target species. Hooks can be
made out of stainless steel or
hardened steel that is
galvanised. The observer will

ISYSNI tf 2.

Hard float

Bullet-buoys

£~

Marker-buoy

be required to record hook type during their observations.
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Line setter A line setter / shooters situated on the stern and
is used to pull mainline from the storage drum or
its storage bin. It deploys the mainline at a L*
consistent speed during setting, recorded in
meters per second (m/s). By varying the line 3 ¥
setter speed to the vessels settingesul the iL
depth of the hooks can be controlled.
Bait Casting  The bait casting machine is used to cast the ba™
Machine away from the vessel outside of wake zone. It i =
(BCM) generally situated on the stern rail on the port
side of the line setter.

—————

LineHauler Mainline haulerg uses hydraulic motor to assist with
retrieving the main line. The line hauler is used
predominantly on vessels that use a nugtrand rope
or braided monofilament nylon mainline, which is
stored in layers in a large bin or storage wélie line
hauler is generally positioned on the starboard side.

Vessels that use a monofilament nylon mainline use
the storage drum to retrieve the line.

Branch line A branch line hauler/coileg winds branch lines into tight, I i
hauler/coiler  consistent cds and assist in quickly recovering and packmg.
branch lines for the next set. ‘;,;

Electric An electric cable attched to a steel ring is used the slide F
Shocking down the branch line to shock and subdue large fish and;
sharks to facilite hauling them in.

Light Sticks ~ Two types of light sticks can be used, chemicz
(disposable) light sticks and battrey operated | |
lightsticks that are reusable. &

Lightsticks are used mostly to selectivly target o

ll tric l;Jl

swoardfish or sharks. gt

Target Species (IOTC, 2015)

Longline fishaes target fish in relatively deep water compared with surface fishing methods
such as purse seine and pole and line operations.

Primary target species in the IOTC Convention area are:

1 bigeye and yellowfin Tuna; and
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1 swordfish.

Oil fishand some shark species as well as a range of other oceanic species that are retained
can be classified as commerciatdstch.

The depth at which hooks are set influences the species and size composition of the catch.
Some of the larger industrial longérs can set their hooks down to 3@0depth to target

larger, mature individuals of Yellowfin, Bigeye and southern Bluefin tuna (termed deep
water or midwater longlining). Shark mortality, through bycatch or direct targeting, often

for fins, can be a cdantious issue in this fishery.

FSHINGOPERATIONBOTC2015)

Fishing Strategy

Various methods are available to Fishing Masters to determine the position of thermoclines
FYR GFNRYy(Ga¢ oS0 oS, Sviferedinedsdioult! ye Ratisheridstinfodniation
systems can provide vessels with satellite information onsseface temperature (SST),
phytoplankton densities or sea height. In addition;myard echo sounders and

temperature recorders are used to detect fish and deterenthe positions to set lines.
Longliners from some companies may also work together and share information to follow
schools of fish.

Setting

A longline is typically deployed from the stern of the vessel and-
operationistermedd SG G Ay 3 2 NJ dfivecewA y 3 ¢
members are required for the operation.

The line is paid out from the aft storage wells on the upper deck
through a series of PVC pipes and a hydraulic line feeder, situat
on the lower deck amidships, at a rate of about 6 to 8 meters pe
seond, (approximately 450 m per minute, 27 km per hour).

On larger industrial longlinestypical set will consist of 200 or
more units or "baskets" 4 to 15 brandines in a basket, setting a
total of about 3 000 hooks on a line. The vessel steams at betwse
9.5 knots and 11.5 knots and the whole operation can take abot
five to six hours.

Branch lines are stored separately in baskets or tubs and attach
to the main line while setting the line. A buoy is then attached a
intervals between baskets or following a fixed number of branch
lines. The makep of the branch lines in each baslan vary with
respect to their position from the buoy.




A radio buoy is attached after every (approximately) 20 baskets, dividing the line up into

sections that correspond to the number of radio buoys set. The rate at whiclclhtanes

and buoy lines are attached to the mainline, and therefore the space, is controlled from the
GKSSt K2dzaS o0& I aeyOKNRy2dza GAYS aASNRARSa 2F

The depth where the hooks are set in the water column is a crucialegigrand this can be
regulated mainly by modifying the length of the main line set Adapted froma SPC imag
between buoys, through varying the vessel speed and line setter

speed as well as by adjusting the length of fitia¢ and to a lesser extent, by modifying the
length of thebranchlines.

Each hook is baited just before being set. Common bait species used are horse mackerel,
milkfish or squid. The baited hooks are cast out either by hand or using a bait casting
machine.

After the last radio buoy iset,the lineislefttod a2 1 ¢ F2NJ I LINBRSGSN)AY!

A

K2dzZNE aGaz2l {1 GAYSé 0SF2NB (K a0l NI 2F GKS KI

Hauling

Hauling longlines usually takes at least a full day (11 hours and
more) depending on the number of hooks set and the catch rate.
The last radio buoy set is usually the first to be hauled on board.

The radio buoy is located with the help of the radio diren finder
or by radar, and is hauled on board and detached from the
mainline. ,

On vessels where the mainline is stored in a bin on the upper de
the mainline is threaded over roller guides and through the
hydraulic mainline hauler. A crew member cani$rthe speed of
recovery.

Linehauling is conducted at a slower speed than setting, being

influenced by the sea state and the rate of fish capture. The vess
steams along the mainline at an average speed of about 6 knots
with the line retrieved over the starboard side, at a rate of betwe gl
150 and 250 m per minute. Pjiiiin=e

The mainline coils under its own tension from the hauler onto a
conveyor belt which carries it across the deck from starboard to
port side. Tangles in the mdime are removed as it moves along on
the conveyor belt.On vessels using the monoline system the main

Adapted froma SPC image
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line hauled and wound up on the dram at the same time.

Branch lines are unclipped off the mainline as they come over the side of the vessel or after
they go through the line hauler. The snoods are coiled, either by hand or with an automatic
coiler, and are tied off around the hook with a loop of the line near the clip, then packed
back into baskets ready for setting. These bundles or baskets and the bumplaced at
intervals onto a conveyor belt on the port side of the vessel. This takes them to the crew
member who is packing the mainline into the aft wells and they are then stacked at the stern
ready for the next set.

/

Hooked fish are brought alongs, gaffed and hauled aboard by the
crew. All large tuna, billfish and sharks are landed using gaffs and
harpoons attached to bamboo poles, targeting the moutthead of
the fish to minimise damage to the trunk.

Processing

Target species are handled wiheat care, processed and preserved accordingly to the
final market destination. Fish can kegiscerated and gilletheaded and gillecheaded,
gilled and finnd. Fish can also be cut into pieces or cut into filets or loins, with or with
bones, with or without the skin. Fish destined to the heglality Japanese are
meticulously cleaned to remove any traces of blood or viscera and then weighed pric
freezing.

Hold capacity is determined by vessel size. An average sized industrial LSTLV has a
average storage capacity of 200 MT of catch. Longliners will unload their catch in pol
at sea to refrigerated carrier vessels.

E
Adapted froma SPGmage

Preservationof the Catch

Fresh fish storage
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Longliners targeting and landing fresh fish keep -
the product on ice. The fish are often first chilled g
by putting them into an ice slurry before packing

Jg:%

them in the hold with ice. A r z?
Il freshly chilled fish must be stored at Adapted from a SPC image

temperatures below 4.4 °C, but must not be
frozen. The ideal temperature for refrigerated fish is 0 °C. Fish can be kept fresh on ice for
several weeks before landing ashore.

Fresh fish production is mostly dona emaller longliners 15 to 30 meters.

Freezing

Frozen whole fish or loins must be stored on board at | ?;-4 3 el R s ,r :

2 y T s ]
minus 18°C, or at a lower temperature. Freezingl&8C is | “== f ’i 'A)l" i “”“}r)ll-
mostly done on board smaller longline vessels (15 to 30" ) | )

Adapted from a SPC image
meters).

Deep freezing

To preserve the quality of the fish, deep frozen tunas ar
rapidly frozen in blast freezers6°C t0-65°C) y
immediately after processing. After blast freezing, they
are transferred to the hold storage at#0o Cto -50°C).
Deepfreezing mainly occurs on larger industrial LSTLV<
fishing on the high seas (vessels oveirdéter).

Adapted from a SPC image

. FISHERYMPACTS ON THEEOSYSTEMS ANDTERACTIONS

Ecologicalmpacts
1) The capture/entanglement of netarget species (bycatch)

a) retainedbycatch (byproduct)
b) incidentally taken in a fishery and returned to the sea (discarded)
c) incidentally affected by interacting with fishing equipment in the fishery, but not
taken (released)
i) seabirds
i) turtlesand
iii) endangered sharks and marlins

For conservatiomnd management measures put in place by the IOTC to avoid the
capture/entanglement of Species of special interest (SSI), please consult the most recent
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version of the Compendium of Active Conservation and Management Measures for the
Indian Ocean Tuna Conmsgion [(ittps://www.iotc.org/cmms).

Interactions

SPECIES IMPACT MITIGATION

Marine 1 entanglement in the 1 use circleinstead of J or the

turtles line; Japanese hooks;

4::v' P 1 hooked. 1 use fish baits;

H 1 set gear belowurtle-abundant
depths;

1 reduce gear soak time; retrieve in

daytime;

1 avoid hotspots near breeding
colonies; and

1 use efficient handling & release
methods to increase survival rates

Sea birds 1 hooked. 1 night setting with minimal bridge
- lighting;
,’ 1 bird scaring devices ("tori lines"); ani

s

E]

weighted traces.

1 have onboard line cutters and de
hookers in order to facilitate the
appropriate handling and prompt
release of marine turtles caught or
entangled.

1 use efficient handling & release

methods to increase suival rates

Cetaceans i predation; and as a 1 have onboard line cutters and de
(various result hookers in order to facilitate the
species) 1 hooked; prompt release of marine mammals
ﬁ 1 entangled in the line. caught or entangled.

Sharks, rays,| § entangled; 1 have onboard line cutters and de
and marlins | { hooked. hookers in order to facilitate the

LINE YLIG NBfSIas 2
+_( are prohibited from retaining on
board (whitetip sharks, thresher
M sharks);
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1 have onboard line cutters and de
hookers in order tdacilitate the
prompt release of striped marlin,
black marlin and blue marlin;

1 use efficient handling & release
methods to increase survival rates
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Poleand-line fishery

BACKGROUND ANYESSELS

Poleandline is an active fishing method where tunas aaeight oneby-one using a hook
attached to a line and pole (IPNLF). This fishery requires live baitfish (i.e., small pelagic,
coastal and coral reef varieties), which are cast intog4ka to attract tuna schoolBole
and-line vessels fish either kspotting freeswimming schools of tuna, tuna schools
associated to natural floating objects or by utilising nmaade floating objects that attract
fish (drifting FADs or anchored FADS). Ruoid-line fishing grounds range from near the
coast (bait and tunéishing) to the high seas (tuna fishing).

 BasidAYOUT

Poleandline vessels range from 20 to 40 m in length and may be artisanakiséusitrial,

or industrial. Vessel layout varies with vessel type: in some vessels (Baltieesvessels),

the bridgeand accommodation are located in the front third of the vessel, while in other (as
the Indonesiarvessels), are located in the back third of the vessel.

According to vessel layout, fishing will be conducted from the rail fore of the vessel (as in
Indonesan vessels) or from the side abaft amidships and around the stern of the vessel (as
in Maldivian vessels), either directly from deck or from steel racks mounted on the vessel
just above the surface of the water. The fish tsoédelocated under the declwhere the

catch is stored using various refrigeration methods. The storage method often determines or
is dependent on the range of the vessel. Live bait is stored in tanks filled with seawater.
Powerful pumps are used to circulate the water, and each taskalight (above or

underwater.

Maldives poleand-liner (©J. Lowe) Indonesia poleand-line vessel
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FHSHING GEAR ANRELATEEQUIPMENTDESIGN AND
. SPECIFICATIONS

Poleandline Fishing Gear

A poleandline consists of a line attached to a pole at thi
extremity of which may hang a feathered jig mounted or
a barbless hook. Poles can be made of wood (including.«\ :
bamboo), of fiberglass and increasingly of carbon fibre.

Manud poles

Manual poles are usually held and operated by one fisher. In order to bring on board large to
very large fishes, a unique line can be attached to 2 poles held by 2 fishermen (exceptionally
3) or, even, the extremity of the pole can be attached tope hauled by another fisherman
when additional strength is needed.

// // //
// // / //
/ // //

A/ o A A

One pole attached to one line, oranique line can be A line attached to a pole at the extremity of which hasg
attached to 2 poles held by 2 fishermen a feathered jig mounted on a barbless hook.

Automatic poles
In the last decade, new polend-line systems that improve the mechanisation of the fishing
operation have been developed.

Automatic poles are held by an articulated support that is fixed onto the gunwale. The pole
is connected to a pulley that is in turn connected to a spool run by a motor that reels and
unreels the line, which is controlled via a progréogic controller.

\ 2 4

Automatic pole articulated support Automatic pole button panel ~ Poleand-line fishing with automatic poles
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(adapted from AZTI photo) (adapted from AZTI photo) (adapted from AZTI photo)

¢CKS aKALIQa OFLXiIAYy OFy O2yisRdéniniHd inthg G A NS | d.
bridge. The system is complemented by a button panel that the fisher can use to reproduce

pre-set variables including: pole size, fishing and reeling position, reeling and unreeling

speed and position correction (AZTI, 2019).

Hooksand jigs

A wide variety of hooks and jigs are used in the fole-line fisheries as both hook size and
type of jig depend on the species being targeted. The only thing that is common across all
pole-andHine fisheries is the use of barbless hooks fockuwatch and release.

Fisheries targeting skipjack tend to make their one hooks and jiggers (as in Indonesia, in
Maldives and possibly in India). Hooks used to target larger tuna species (as albacore and
yellowfin) are commercially produced, but the langajority of the associated jiggers are
made by the fishers ehoard the vessels.

Observers will be expected to collect information on hook type and size as veellj@gers

used.
“’ % ;
Artisanal barbless jigs (Indonesia and South Afric . .
Barbless lure (adapted from CapMarine photos) Artisanal barbless hooks (Indonesia

(adapted from G. Moreno photos)

BaitFishing Geaf

A wide variety of net types are used to collect tuna baitfish, both by the tuna fishing vessels
themselves and by other fisheries that supply live baitfish to Jaolé-line operations. The

most common baitfish nets used by pedad-ine vessels include beh seines, boat

operated seines (lampara nets, purse seimg®y net9, drivein type nets, and many styles

of lift net. The most critical factor relates to mesh size, which must be small enough to avoid
gilling a large proportion of the haul while remaig efficient for pursing and hauling.

The type of net used and whether it is hauled in the day or at night depends on several
factors:

A depth of the fishing ground
A bottom type (smooth or rough)

BLYGSNYFGAZ2YEE {SHTF22R {dAdlAYylIoAfAGe C2dzyRIGAZY | yR
guidebook to poleand-ine fishing best practices. Version L.@pril 2019. ISSF & IPNLF.
FAO fishing gear typéittp://www.fao.org/fishery/geartype.
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A behaviour of targeted baitfish species

Drivein type nets

Fih can be caught by driving them into a fishing gear of any type. Most of them are caught
also without driving, but in small quantities. There are some stationary gears which catch
only when the fish are driven into them by swimming or diving fishers drdpytening lines,
among other methods. This gear is used to capture the fish, usually in shallow waters, by
driving them into the netting by noise and other means. These gears can be used from the
shore or from a boat.

Lift nets

Lift nets consist of Aorizontal netting panel framed by wood or metal bars or a bag shaped
like a parallelepiped, pyramid or cone with the opening facing upwards. Often, depending on
target species the catching process is supported by lights (in cases, a series of powesful one
or simply some bait.

Stationary Lift Nets These lift nets, which can be relatively large, are usually
gy ‘L‘:;\; operated from stationary installations situated along the
k‘{wﬁ"{ N4 shore. After being submerged at the required depth, the ne:

are lifted or hauled ouof the water by hand or mechanically
sometimes with the use of lights.

© FAO

Boatoperated Lift Nets These lift nets are hauled out by hand or mechanically from
one or more boats. To operate a large lift net and maintain
open, several long poles on one or the of two sides of the b
are, in general, necessary. A number of pulleys and/or sma
winchesare used to dip and haul the lift net.

" ©FAO

Boatoperated seines (lampara nets, purse seines, ring nets)

Lampara nets The lampara net is a surrounding net (without purse lines),
shaped like a dustpan or a spoon (the lead line is much shc
than the float line) with two lateral wings and a central bunt
with small mesh to retain the catch. The net is mostly used
a baat seine and operated by a single vessel. Once the sho
fish has been surrounded, the two wings are hauled up at tl
same time, in general, by hand by several crew members.

Ring nets A ringnet is a purse seine net made of a long wall of nettinc
framed with float line and lead line (usually, of equal or long
length than the former) and having purse rings hanging fror
the lower edge of the gear, through which runs a purse line
made fliom steel wire or rope which allow the pursing of the
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net. The ring net can be operated by one or two boats and i
set around a detected school of baitfish. After that, the net i
closed underneath the school by hauling the purse line runt
through therings (pursing).

A seine net is a very long net, with or without a bag in the
centre, which set either from the shore or from a boat for
surrounding a certain area and is operated with two (long)
ropes fixed to its ends (for haulimond herding the fish). Two
types of gear can be distinguished in this category: beach
seines and boat seines. While, no specific gear handling
equipment is required for beach seine operations, the probl
for manoeuvring seine nets in general consistst,fin hauling
the long ropes attached to the ends of the net: this is done
either by hand (Beach seines) or with a winch (Boat seines’
When seine nets are used from boats, rope drums can be L
for storing the long ropes, a power block can also help for
bringing the net on board. Seines are usually set from a boi
surround a certain area and are hauled either from the shor
(beach seines) or from the boat itself (boat seines).

. TARGETPECIES

TunaHRshing

Poleandline fisheries operating in the Indian Ocean, typically target skipjack and small
yellowfin tuna, as well as tuAike species occupying the upper surface waters, while small
bigeye tuna are also targeted at dawn and dusk. In temperate waters athatore tuna is
also targeted. Nonetheless, poling vessels also have the ability to catch larger tuna >40kg.

Poleandline fishing for tuna is a very selective technigue, with very low levels of bycatch
compared to other major tuna fishing methodsi(ldr et al. 2017b). Yet, as bdishing is an
integral part of poleand-ine fishing, ecosystem impacts of bfghing must be considered,
including the bycatch of netarget species an&TPsmainly turtles species (ISSF/IPNLF,
2019).

BaitFshing(IPNLF/ISSF, 2019)

The composition of baitfish species that paled-line

fisheries use depends on the target tuna species and the

location of the fishery:

1 Higher latitude poleand-ine fisheries that target the
temperate tuna species (albacore and bluefin tunas)
generally harvest a small number of hardy baitfish

Adapted from a G. Moreno photo.
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species.
1 Temperate water fisheries often rely on one or two dominant species.

1 Tropical fisheries targeting skipjack and yellowfin tuna rely on a large assdrtrhen
nearshore and reefssociated species that are often delicate and difficult to maintain in
captivity. Tropical bait fisheries may encounter over 15 useable species per haul,
although the catch is normally dominated by fewer than five species.

. TUNAFISHINGOPERATIONS

‘PoleandHine fishing operations include:

1. Tuna fishing operations; and

2. Bait fishing operations.
Poleand-ine tuna fishing operations are divided into two phases:

1. the search and detection of the fish schools;
a. free-swimming schools;

b. associated schools.
i. Logs;
ii. anchored FADs; and
iii. drifting FADs
2. the fishing event itself, including:
a. the chumming of baitfish/water spraying; and

b. the poling of the fish.
Search andDetection

Direct Search anbetectionMethods

Methods by poleandHine vessel$o search for and detect of tuna schools may include:

1. the use of higkperformance binoculars to search for:
a. free swimming tuna schools or changes in-sadace that indicate their
presence;
b. seabirds, schools of dolphins or other marine mammals assocrgtbduna;
c. natural floating objects (LOGSs); and occasionally
d. drifting FADSs;

2. the use of longange radars that can detect concentrations of feeding seabirds;

3. the use of acoustic sonar and depth sounders to detect shoals of fish in the
immediate vicinityof the vessel,
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4. visiting anchored FADs.

High The search phase is an activity that can
performance occupy the crew for more than 12 hours a
binoculars day, from sunrise to sunset. Spotters

equipped with binoculars (ofarious range),
search for indicators of fish in the vicinity of
the vessel.

Acoustic sonar The use of acoustic sonar and depth sound
and depth are reserved for fishing.

sounders ] , , )
The fine use of these vertical sensing devic

allows detecting shoals of fish in the
immediate vicinity of the vessel. These are
also used to assess the school before start
chumming, informing the captain of the
composition and distribution of the tuna
school.

Bird radar Poleandline vessel can be equipped with
high frequency and lorgange radars that
can detect concentrations of feeding seabir
and, in certain conditions, can detect the
agitation on the sea surface from feeding
fish.

Anchored F&  Anchored FADs are used most extensively
semtindustrial and industrial pole and line
fisheries to target skipjack and other tuna
species (e.gIndonesia and the Maldives).

Fishing can become crowded and contentic
when vessels compete for the bestea close
to an anchored FAD (ISSF/IPNLF, 2019)

FADUsage

Tunasare naturally attracted to any floating object in the open ocearhether natural
(such as a log or dead floating whale), from human origin (like a wooden palette or a pile of
discarded rope) or mamade (artificial dFADs and aFADS).

Some poleandline vessels utilize floating objects to achieve more productive fishing and
some fisheries depend almost entirely on anchored FADs (aFADS).
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With large numbers of drifting FADs (dFADSs) set by purse seine fleets in most tropical
regions, they can drift into EEZnd thus provide fishing opportunities to coastal paiet
line fishers.

The association of tunas with aFADs is highly advantageous to industrial pole and line
fisheries as it:
1. allows fishing opportunities to be focused into a small number of predictabkions;

o The known position of anchored FADs reduces the time required for searching;

o the construction of an array of anchored FADs, aids the identification of
promising fishing areas;
2. aggregates sparsely distributed schools, which makes them easpotdhan schools
swimming freely beneath the surface;

3. stabilises tuna schools and reduce the speed at which they travel, making them
comparatively easy to catch (Dagorn et al., 2012);

4. NBRdzOSa GKS Naxal 27F | y2iKS NMulths dezssls areWKA 21 O
fishing competitively in close proximity

Consequently, fishing around floating objects is associated with a higher successful haul, or
WaSiQsxs NI GS GKIYy GFNBSGAY3I FTNBS agAYYAy3da aok

Figure35 ¢ Anchored FADs used by timle-and-line fisheries

Fishingevent
¢tKS aaSié 2N aS@Syiaé¢ adlrNIa oKSYy GKS FTANBOG f
comes out of the water. If the vessel stops fishing for a period of at least 10 minutes then it

should be considered that the fishing event ended, even if fisisig restart shortly
afterwards on the same school.

Although poleand-line fisheries in the world can present different vessel configurations and
fishing techniques, there are some common features fie-line fishing, these include:

1 Chumming
1 Sprayingand
1 Poling
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Chumming

The scattering of live baitfish onto the surface of the water
(chumming), to create a feeding frenzy, when a school of tu
is located.

Spraying®
The fishing area is sprayed with water to obscure the fishing

line and the hook and further excite tuna, creating the illusio
and sound o# large school of small fish near the surface

Poling

The action of catching fish with poles (that can bdlifferent
materials, dimensions, operated manually or mechanically k
one or more fishers).

Fishing3rategyWhen Fishing on &ree-swimming® Shool

1. When a freeswimming school is sighted, the vessel will attempt to intercept the lead
portion of the schooht full speed;

2. The sonar indicates whether tunas are present as well as the size of the fish and the
density of the school, while the echo sounder indicates the depth of the school. Both
devices are monitored closely throughout the operation.

3. As soon athe vessel is positioned above the school, the sprayers are turned on and
chumming commences (or visersa). The combination of the spray agitating the
surface and chum are used to get the fish into a feeding frenzy.

4. Fishing commences when the tunas af®eserved near or on the surface, starting
with live bait. Feathered jigs can sometimes replace live bait when a feeding frenzy is
induced.

5. Hooked fish are pulled from the water rapidly and landed on the vessel.

FishingStrategies When Fishiog anAssoated™ School

A. FEishing on an anchored FAdvery different from fishing on a freevimming school.
In this type of fishing, consideration also needs to be given to other vessels due to
limited manoeuvring and fishing area around the floating object (IPNLF/ISSF, 2019).

*Modern poleand-ine vessels are equipped with higiessure seawater lines that lead to spray nozzles
mounted along the gunwale or hull.

% Schools of tuna found ithe open ocean and not associated with any structure or floating object are called
G FNBS& 2aN2 Gaddeyi SRé a0K22f ao

% Schools of tuna associated to a floating object (FAD), being this floating object of natural origin (log), of
human origin, an artifial anchored FAD or an artificial drifting FAD.
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6.

At the arrival to the aFARhe sonar or echo sounder is/are used to assist with
school location and chumming strategy. Additionally, the activity of birds, visual
cues, or trial and error can help locate the fish;

As a general rule, vessels approaching a FAD give way to a \iesssdy éishing

the object, and thereafter take turns making drifts or approaches. Fishing can
become crowded and contentious when vessels compete for the best area close
to a FAD;

As soon as the vessel is positioned above the school, the sprayers ard aurne
and chumming commences (or vigersa).

Fishing commences when the tunas are observed near or on the surface.

When fishing on a FAD, the initial catch normally consists of rainbow runner and
dorado. These fish occupy the top layer and have to beddrmkfore the
yellowfin and skipjack are caught.

At times fishing may be halted before the school is exhausted.

B. Fishing on logdlfating objects of natural or mamade origin)

1.

At the arrival to the log, the sonar or echo sounder is/are used to asglst
school location;

Live bait is casted ahead or to the side of the log as it tends to produce a strong
biting response from associated tuna schools and the sprayers are turned on (or
viceversa);

Fishing commences when the tunas are observed near ¢gnesurface.

When fishing on a log, the initial catch normally consists of rainbow runner and
dorado.

At times fishing may be halted before the school is exhausted.

The boat will then drift with the school while various methods might be used to
encouragemore tuna to aggregate under the boat until fishing recommences.
Aggregation methods can include:

Fishing for short intensive periods.

Turning on water sprayers and chumming between fishing sessions.
Drifting day and night.

©O O O O

Turning on powerful deck lightt night.

Preservation of th&€atch (IPNLF/ISSF, 2019)

Vessels that operate single day trips may simply rinse their catch prior to landing to fresh fish
markets. If the fish are for international markets, they will generally be kept on ice until
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offloading. For multiple day trips, an array of storage techniques can be implemented to
maintain high quality fish until unloading at port:

Ice

Storage in ice reduces the core
temperature of tuna quickly to maintain a
high-quality product.

IceBrine

A mixture of seawater and crushed ice
(durry) cools tuna far quicker than ice
alone and also acts as a cushion to
crushing and abrasion. Ice brine is
commonly stored in emptied bait holds ol
purposebuilt insulated holds. The ice
brine system can keep tuna in decent
condition for about four day, after which
quality reduces rapidly.

Figure36 - Storage hold where the fish are kept in a solutior
of seawater and ice, 2013 (adapted from a IPNLF photo).

RefrigeratedXoils RefrigeratedSeawater)

Refrigeration

Fish holds can be lined with metal coils
cooled with a compressed refrigerant
such as ammonia or Freon. Vessels
equipped with this type of system can
refrigerate and freeze fish. The coils ca
maintain seawatem refrigerated
seawater (RSW) systems for fresh
sashimi markets, as well as for canned
products.

Freezing

Freezer coils can also chill a hysatine
solution of seawater and salt that

remains in a |IC]UId state but is CO|C.1 unloading sashimyuality blastfrozen skipjack in Yaizu, Japan
enough to freeze the whole tunsolid. (adapted from aD. Itanophoto published bythe IPNLF:

Figure37 - Japanese distantvater pole-and-line boat

Whole tunaistransferred to the brine freezing wells that circulate the hignsity brine at

bmyc/ G2 buHnc/ ® 2KSY (KS oNARYS K2fR Aa FAfES
the fish kept in a dry, frozen state usually at a lower tenguret either in the same hold

or sorted and transferred to other refrigerated holds.
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SprayBrine Systems

Fish can be also frozen in storage wells using a simple spray brine system: refrigerated brine
solution is recirculated from the bottom of the welhd sprayed over the top of the fish. The

catch is loaded whole from the capture deck, and chilled brine runs by gravity over the fish,
GKAOK FTNBST S &a2fAR G GKS GSYLISNY Gdz2NB 2F GKS
for canninggrade tuna.

Air Blast Dry Freezers

Large Japanese pesndline vessels use dilylast freezing technology to preserve high

quality frozentunaatanultdd 2 6 G SYLISNI G dz2NS 6! [ ¢0 2F bnpc/
be held for extended periods while maintaining suitaguality for sashimi, seared tuna and

high-grade markets.

Use of NanéMulti-lce (NMI)

New technology that is currently being trialled in the Maldivian peote-line fishery. NMl is

a very fine silky ice solution that is proving to be effective in bringang temperatures of
pole-and-line caught tuna down quite rapidly. It has several refrigerating benefits with
substantial time savings (up to 20aster cooling of fish), much improved fish quality, small
size, light weight, extremely low refrigeracharge and relatively low power consumption.

. BAITHSHINGOPERATIONS

Poleandine fishing requires live baitfish (i.e., small pelagic, coastal and coral reef varieties),
which are cast into the sea to attract tuna schools. Pole and line vessels spgnifiaasit

amount of time catching live baiiThe highseas tuna fishing grounds are often far from the
sheltered bait fishing ground, presenting some unique challenges to this fishing technique.

Poleandline vessels either capture their own baitfish, poiase baitfish from other
fisheries, use cultured baitfish, or get a baitfish supply through a combination of these
activities.

For example:

A Maldivian tuna boats capture their own wild baitfish similarly to how the foie-
line boats of the Azores, Candsjands, Lakshadweep, Brazil, Indonesia in some
areas, and others.

A In Japan, baitfish are purchased from separate bait fishing operations, which can be a
component of larger fisheries harvesting the baitfish species for various purposes,
including human @ansumption.

A Some poleandine fisheries, including the Indonesia p@ad-line fishery, may
obtain bait through a combination of the two methods.
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Baiting operations can be generally divided into: - — = ————— |

A Daytime methodswhich are the most
common. Beach seine or surround nets
and drivein nets are usually operated
during daylight hours.

A Nighttime activities where the use of
artificial baitattraction lights is needed. 7
Lift netsare an example of nets often Figure38 ¢ Bait fishing during the day with a

used at night. surround net in the Azores poland line fisheries
(adapted from aphoto by FranklinTavare3.

»

2

The type of net and whether it is hauled in the
day or at night depnds on several factors, such
as:

A depth of the fishing ground
A bottom type (smooth or rough)

A behaviour of targeted baitfish species

Once Caught’ _the fish are car.efully ha_deEd 0 Figure39 - Anchovy livebait circling in a bait well
reduce mortality. Some species, particularly tho: (adapted from a photo byD. Itano).
harvested in cool waters dtigher latitudes with -

aGNRy3Ife FRKSNByd aol -

with dipnets and quickly transferred to the bait
wells. Yet, delicate species, such as the ones
harvested in tropical waters, need to be loaded
within buckets of seawater, taking caretrto
overcrowd each bucket.

Survival and condition of night caught baitfish
that are allowed to settle, or calm down in the

Fran®lie W. T ouRes

Figure40c [ A oAl 68SAyS3

net, and are loaded during daylight hours are dipnets for transfer to the bait wells (adapted
higher than for nighloaded bait. from a photo by Franklin Tavares).

Using cultured fish for potand-line chum may ban option as an environmentally

responsible alternative to harvesting wild coastal species or when wild baitfish are not
seasonally available. Projects and studies on the effectiveness of cultured chum peaked in
the 1970s but were discontinued when peded-line fisheries declined as purse seining
became the predominant surface tuna fishing method worldwide. There is renewed interest
in culturing baitfish species in some regions to support faole-line fisheries as an
environmentally responsible alternagvo wild baitfish harvest. This can relieve pressure on
wild stocks and nearshore resources.
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. FISHERY IMPACTS ONEEBOSYSTEMS ANDTERACTIONS
TunaFishing

Ecologicalmpacts

Despite the clear benefits of FADs to the patetline fisheries, their use mssociated with
several potential negative impacts, including the catch of small tunas, bycatch of vulnerable
non-target species, modification of tuna habitat, potential damage to coastal habitats and
interference with other maritime activities.

IOTC hasecognised the increasing use of FADs in IOTC fisheries, notably for tropical tunas,
and Resolution 15/09 has establishedahhocworking group on FADs to assess the impact
they may have on the species composition and on the rates-ochlgh associatedith

fishing on FADS.

Concern has also been raised about the impact of FADs on the incidental mortality of sea
turtles and sharks through entanglement, and emphasis is now being placed on the use of
environmentally friendly materials in FAD constructidRAG, 2017).

1) Impacts on tuna stocks

a) catching too many fish that prejudices reproduction (recruitment overfishing);

b) catching too many small fish and reducing the number that reach maturity
(growth overfishing);

2) The capture/entanglement of netarget specis (bycatch);
a) retained bycatch (byroduct);
b) incidentally taken in a fishery and returned to the sea (discarded);

c) incidentally affected by interacting with fishing equipment in the fishery, but not
taken (released);

3) Damage to marine and coastal habitats andrine litter, when FAD structures are
lost or abandoned in fragile marine habitats like coral reefs;

4) Ghost fishing, the accidental capture of marine life by fishing gear lost or discarded at
sea that continues to entangle animals

For conservation and nmagement measures put in place by the IOTC to limit the capture of
juvenile tunas, to avoid the capture/entanglement of Species of Special Interest (SSI), to
investigate, limit and avoid ecological impacts of FADs and of satigse fishing, please
consultthe most recent version of the Compendium of Active Conservation and
Management Measures for the Indian Ocean Tuna Commission
(https://www.iotc.org/cmms).
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Interactions

SPECIES IMPACT MITIGATION
Marine 1 entanglementin FADs 1 use of ecological FADs.
turtles, 1 usage of the proper techniques to

Sharks, Birds ;&‘L')’ ,"é *-( handle and release bycatch species

such as turtles, sharks, and birds.

BaitHshing

Ecologicalmpacts

Many baitfish species used by paad-ine fisheries display relatively high productivity and
resilience to fishing due to their high fecundity, high turnover due to rapid growth, and
relatively short life spans. However, bait fishing can still havefgignt environmental
impacts (IPNLF 2012; Gillett 2012), such as:

1) Reduction in the amount of forage available for larger fish
2) overexploitation of some baitfish species, and
3) bycatch of norarget species

a) retained bycatchify-product);

b) incidentally takenn a fishery and returned to the sea (discarded);

c) incidentally affected by interacting with fishing equipment in the fishery, but not
taken (released).

Management of bait fisheries as well as the ongoing collection of data on bait fishing
activities (spe@s composition, total catch, catgber-unit-effort) are key components for
ensuring this aspect of polend-line fisheries is sustainably managed.

Interactions

SPECIES IMPACT MITIGATION

Marine 1 encircled/ caught on 9 turtle should be encouraged to swim
turtles bait fishing nets. out of the net; or

@" 1 alarge dipnet can be used to pick ug
[ 4 ) the turtle from the net;

1 usage of the proper techniques to
handle and release bycatch species
such as turtles.

Cetaceans | § encircled/ caught on 1 aside of the net can be lowered to
ﬁ bait fishing nets allow the cetacean(s) to escape

Sharks, rays, 9§ encircled / caught on 1 usage of the proper techniques to
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marlins, bait fishing nets. handle and release bycatch species
whale sharks such asharks and others.

and other
large fish

GillnetFishery

BACKGROUND AND VESSEL

Gillnets or driftnets consist of a series of net panels that
are suspended in the water column. It ipassive method
of fishing that does not use bait to actively trap fish. The
fish swim into the net and become entangled. Gillnets ¢
be broadly classé#d into several categories: set nets
(anchored); and drift nets (uanchored).

A trammel net is a combination of gillnets of different
mesh sizes consisting of three layers of net. A slack, sr
mesh, inner panel of netting sandwiched between two
outer layers of netting, which are taught and have a larg
mesh size. The inner panel may be made of multiflame
or monofilament nylon, whilst the outer panels are
generally made of multi filament material.

Figure42 - Trammel net

Gillnets and trammel nets are widely used all ove torld, both in inland and in the

marine environment, especially with artisanal fisheries. Driftnets were used extensively on

0KS KAIK aSlra oé | ydzYoSNI 2F O2dzydNAS&a Ay (K
associated with high numbers of idental capture of marine mammals and turtles.

The use of drift nets longer than 2.5 kilometres on the high seas was banned by the United
Nations in 1991. In 1993, the United Nations banned gillnets in international waters, but
their use is still permittd at the discretion of the coastal states within their exclusive
economic zone.

On the current (2019) IOTC list of vessels 1306 gillnet vessels are regist8reguntries
(1295 from Iran;10 from Pakistan; antl from Francg However, taking the artenal
component of gillnet vessels, 21 countries are reportedly carrying out gillnet fishing in the
|IOTC are¥.

% |0TC report; (IOFE017-WPEB13.8)
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The length over all (LOA) of vessels and area of operation are main factors depicting the
classification between artisanal and industrial gillaatd compliance with IOTC resolutions:

1 vessels with LOA greater than 24m are classified as industrial both within their EEZ
and on the high seas.

1 vessels with LOA greater than 15m that operating on the high seas outside their
counties EEZ are classifiedirdustrial vessels;

1 vessels less than 15m operating within their countries EEZ are classified as artisanal.

The main IOTC Resolution governing gillnets is Resolufi@7 fo prohibit the use of large

scale driftnets in the IOTC Convention area basedefJnited Nations General Assembly
(UNGAYesolution 46/215 which calls for a global moratorium on large scale driftnet fishing
on the high seasGillnet fishing is also subject to IOTC Resolutions governing statistical
reporting and marine turtle conseation, (IOTC Resolution 12/04yishing operations

involving gillnets contribute around 35% to the IOTC nominal catches These catches amount
630 thousand tons of fish. It arises as the most important single fishing gear in terms of
volume of catches.

- 1 «‘}—T‘ :
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Figure43: Gillnet vessels operating in the Indian Ocean.

. BASICLAYOUT OF GILLNEWVESSEL

“Gillnet vessels layout can vary depending on the size and construction of the vessel. Larger
purposebuilt gillnet vessels (15m plus) have hydraulic powered drums positioned on the
bow from where the nets are hauled and the net is then stored either on the deck fdrwar
or in forward holds The fish are processed on the deck aft of the net haulers. The bndbe a
accommodation are positioned aft of the vessel.

Figure44: Large purposebuilt gilinet vesselwith hydraulic powered drums positioned on the bow
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Alternative layouts can be found on multipurpose vessels that may opeititer longlines
or gillnets. On these vessels the nets are often set and hauled from the starboard side. A
long roller is mounted on the starboard rail to facilitate setting and hauling the net.

Figure45: Multipurpose vessehauling a gillnetfrom the starboard sideusing along roller mounted on the starboard.

Larger industrial size vessels\(),often converted from previous industrial longlinessels
set the net from the stermnd haul itfrom the starboard sideforward of the bridge

Figure46: Y hauling the gillné.  Fig47: Drum mounted on a winch Figure48: Net hauling drum

They usean elongated drum mounted on a winch and open on one sileoller is extended
over the side to assist in guiding the net to the hauling drum. A shute or channel is used to
guide the net from the hauling point back to the stern where it is ready t@again.

. FISHINGGEAR ANDRELATEIEQUIPMENTDESIGN ANISPECIFICATIONS

Gillnets are generally made up out of a series of panels with a weighted "footrope” attached
along the bottom, and a "headline", to which floats are attached. The net material can
consistof either monofilament nylon or multifilament twine materials.
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