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Foraword

It is our pleasure 10 offer this Field Manual to all people engaged in collecting and
compiling statistics and biological samples of tunas and nna-like fishes in the Atlantic
Ocean. The objectives of ICCAT (Insemational Commission for the Conservation of
Atlantic Tunas) are the conservation and maximum whilization of tunas and tuna-like
[fishes. With such objectives in mind, ICCAT is endeavoring to evaluate the present
condition of populations of unas and tuna-like fishes. Fishery statistics and biological
information on them are essentil in order fo carry out such studies. However, obraining
such data is a rather difficult rask because of the many varicties of fishing gears, fishing
areas, species, seasons, operational pattern and nany other factors differ from one country
o anather. Also, the quality and quantity of irained technicians differ widely in the
varigus fisheries involved.

- Considering all these factors, the Standing Committee on Research and Statistics of
ICCAT set up guidelines for sampling and collecting statistics. Following the guidelines
thus agreed upon, this volume has been prepared 1o help scientists, statistical officers, field
technicians, fishermen and industry.

 Since the original edition was issued in 1972, the Manual has fulfilled irs objectives
satisfactorily. However, as researcis has been progressing, there have been some changes
in the requirements, criteria, etc., in collecting staistics and sampling. Also, as biostatistical
srudies have advanced, more appropriate advice has become available for sampling
schemes at each pon.

| Accordingly, revisions of the Field Manual are essential for the Commission. The
first| revision was made and the Second Edition was published in 1977. This present
volume corresponds to the Thind Edition and contains some addirional revisions which
became necessary since 1977. Therefore, any changes made in this edition supersede those
contained in the previous editions,

The Manual is published in the three official languages of the Commission, English,
French and Spanish. Copies are obtainable by writing to the Secretariat,

O. Rodr{guez Mantin
Executive Secretary
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Chapter 1. INTRODUCTION

L1 Foreword

This is the Third Edition of the "Field Manual for Statistics and Sampling Atlantic
Tunas and Tuna-like Fishes". The original edition was issued in 1972, and the Second
Edition was published in 1978 and included some later studies on the sampling of
tunas, The purpose of the Manual is to provide guidelines for the collection of fishery
statistics and for biclogical sampling of Adentic tunas and tuna-like species. It has
been useful for biologists and ficld technicians who are working on tunas and tuna-like
species rescarch, and in collecting statistics and designing and carrying out biological
sampling.

Our knowledge 'and experience on Atlantic tunas and tuna-like species has
improved and grown in the last decade. The Standing Committee on Research and
Statistics recommended revising this Manual, updating all the techniques and
requirements, based on the latest theories, kimowledge and experience.

The author of the Field Manual was asked by the Inda-Pacific Tuna Development
and Management Programme (IPTP), in 1985, to develop a similar manual for the
Indian Ocean and that version was published by IPTP in May, 1987, co-authored with
Mr. T. Sakurai, IPTP Programme Leader. As the catch by artisanal fisheries is very
important in that area, an entire chapter was devoted to that fishery. The Atlantc
Occan Manual has now been totally revised, includipg the multi-purpose sampling
theory and special guidelines for artisanal fisheries.

For the pational officials who are responsible for data collection and reporting to
ICCAT, this Mamal describes;

. Objectives for collecting fishery statistics and carrying out biological sampling.
Data requirements set by ICCAT. ‘

Design and method of establishing a system of data collection and of biological
sampling.

Actual techniques and methods of data collection and of biological sampling.
Instructions for filling out reporting férms.

Keys 1o identification of tunas and tuna-like species {Chapter 4).

Short descriptions of species concerned, including some biological features
{Chepter 4).

Lol all o
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‘8. Standard, scientfic and common pames of tunas and tuna-like species

. (Chapter 3).

19, Instructions for recovered tags {Chapter 6).

10. ICCAT codes to be used (Appendices 2 and ).

11. Definitions of some of the technical terms used in this Manual {Appendix 7).

1.2 Objectives for collection of Ashery statistics and biclogical sampling

'Various fishery management plans may be based on different principles, e.g.
maintaining the maximum biological yield, producing maximum economic yield, ete.
Haévever, unless we know the biological status of a certain fish population of interest,
none of these objectives can be achieved. Therefore, population studies are essential
for| establishing a fishery management plan, no matter the objective of the manage-
ment, _
' The basic concept of a population study includes:

i) Estimating the present size and age structure of a stock, Here a stock means a
- biologically independent unit of fish population subject to management.

u’) Predicting how the stock would react to a given amount of fishing effort {which
| is also age specific).

’ m) Estimating the optimum size of the stock (in terms of age) which can support
' the maximum yicld in the long run, and the optimal effort needed to make that
maximum Yield.

f'I'lJ: information essential for carrying out such a study is as follows:
'a) Totel amount of fsh removed from a stock

Tn order to study the impact of a fishery on a stock, one has to know the total
amount of sh removed from a stock, which comprises the catch, discards, and
. the amount of fish which escape from the gear but are killed.

b) Estimation of abundance indices

A series of catch-per-unit-of-fshing effort (CPUE) data is generally used as an
index for Gsh abundance. Consequently, in addition to the catch data, we need
effective fishing effort statistics. Since fishing efficiency increases as more modern
equipment is developed and new fishing techniques are introduced, some

associated information on the gear and fishing efficiency should be collected
together with fishing effort data.

c) Estimation of growth of fish and age composition of stock

The age composition of the fish stock is generally cstimated from the age
composition of catches. Unfortunately for tunas and tuna-like species, direct
methods of determining age (such as otolith reading, ete) are either costly and
time consuming or not yet verified. Therefore, the most cost-effective and
practical way to estimate age composition is to convert the size of fish into age
using a growth curve which is also estimated from the size of fish.

In order to achieve these objectives, we have to establish a proper system
through which data are adequately collected, stored and used.

13 Data requirements set by ICCAT

The responsibility for collecting data for the ICCAT data base lies with nationa!
governments and scientists, However, in order to achieve an Atlantic-wide data base,
collected data are to be harmonized with standard concepts and definitions, so that
the statistics collected will be consistent and, can be compiled in an integrated data
base. They arc kept strictly confidential but summaries are very useful for scientists,

‘adnrinistrators and industries.

Tuna statistics to be collected from the countries in the ICCAT Convention area
by national offices can be divided into three categories:

TASK I (Nominal annual catch)
Annual nominal catch by species and gear type, and the number of fshing crafts

aperated by gear type (Chapters 2 and 3)

TASK II (Catch and effort)
Catch and fishing effort by gears and time-erea strata (Chapter 4)

TASK I (Size)
Size frequency data by gears and time-area strata (Chapter 5)



Chapter 2. ANNUAL NOMINAL CATCH DATA (TASK )
2.4 Objectives

To estimate the total removal of fish from the stock, we have to know the
annual amount of fish caught by each fishery. The total catch indicates the magnitude
of removal and later, together with other information such as the size of the fish, the
effect pf the fishery on a stock can be analyzed.

22 Data requirements

The Commission requests that the total catch (in live round weight) of tuna and
tuna-like spccics be rcponed by the fshing vessels which made the catch, by flag,
species, major arcas, and major fshing gcan for the entire Atlantic Ocean (including
the Mediterranean Sca).

The preliminary estimate of the previous year's catch should be submitted by
March 15, as an interim report, and final estimates should be reported by April 30,
as Lhc{ regular report. ICCAT Form 1-1 (Appendix 1) should be used for both
OCC-aSlDﬂS.

'I‘aslr. { data received at ICCAT are validated and entered into its data base. They
are rcportcd in the "ICCAT Statistical Bulletin.”

23 Ipstructions for reporting annual nominal catch (Task Y) nsing YICCAT Form 1-1
Catch '

Record the estimated total annual nominal catches of tunas and tuna-like specie
in thc Atlantic Ocean. The catch data showid include all quentities. caught by units
of the domestic fleet of the reporting country, and eventuslly either discarded at
sca, mmsslnppcd or landed not only in domestic harbors of the reporting country,
but also in foreign harbors. The data should exclude or separate quantitics caught
by fnrmgn fishing craft and landed in domestic harbors of the reporting countries
(scc sections "Country” and Flag country™),

i any particular branch or sector of the national tuna fishing industry cannot be.

covcrcd by the data provided (e.g., landings by the national ﬂag boats at foreign
pons or by the artisamal fishery), mention such exclusions in the footnates
acwmpanymg the compieted forms and, wherever possible, give an indication of
the estimated or recorded magnitudes of the quantitics not reported.

The fish may have been processed on board (e.g., head removed, ete.), then the
landing quantities should be adjusted to the live round weight using the conversion
factors in Appendix 6. If this cannot be done for some reason and the weight
given on the reporting form is other than round live weight, it should be
foomoted.

Couniry
Write the name of the country for which statistics are prepared and reported.

All catch statistics should be prepared by the flag country, in principie, even
though its fishing craft may be separated under a fshing Lcense of a foreign
country and land their caich in foreign harbors under a joint-venture agreement.

In maost cases, therefore, the reporting country is the flag country. There i an
exception when the statistics are collected only by the licensing country or by a
country which chartered the foreign boats and fish with its own crew and capital
In such cases, the country which chartered the boat is encouraged to report the
catches but the catches should not be mixed with those made by the national flag
boats. This is very important in order to avoid double reporting of the same
catches by charterer and the flag country.

Flag counny

Flag country means the country in which a boat is legally registered. The flag
country may be different from the country which issues the fishing license,

Person in charge, Address of agency

Fill in the pame and address of the person who can be contacted later if
clarification of the data is needed.

Unis of effor
Indicate in what unit the effort is given (see 4.2.2.)
Year
Insert the last two digits of the calendar year (January 1 - December 31) during

which catches are made and statistics are collected. Note that there may be some
discrepancies between year of catch and year of landing, The catch should be



rieportcd accarding 1o the year in which the actual catch was made rather than
when the fish were landed. Jf for any reason the year is not the calendar year or
the year of the catch, footnote on explanation.

Carcjl or landing

Chcr:k whether the data are for catch or lahding. See detailed discussion in Section
2.42. Catch data are much preferred to landing data,

Wetg{:t or number of fish

Check whether the reported catches are in weight (and in what umt) or in qumber
of fish. Weight is requested, however, in Tatk I statistics, If weight is reported but
estimated from the number of fish caught, indicate what conversion factor (or
average weight of fish) was used for the estimation.

Raund weight or other measure
léluu: if the weight of catch reported is in round live weight or in dressed weight
(gilled and gutted, head removed, etc.). K it is oot round weight, indicate the

condition of the fith when the weight was taken and if the conversion to the round
weight is kmown, fill in the appropriate column.

Th: catch should be reported by major regions in the Atlantic. Appendix 5 shows
the regions and codes for which the catch of cach species must be reported.

Gear;
Scc Appendix Z for gear definition and codes.
In case it is not possible 1o separate catch statistics by gear, list all gears which
were used 10 make the corresponding catches and footnote the estimated
proportion of catches (percent) made by each type of gear.

Eﬁ'oré

If the fisking effort corresponding to the catch is known, it should be reported (see
Section 4.2.2.)

10

Caich by species

Insert catch by species, (by type of fishing gear). The species cavered by this form
as well as other forms include tunas and tuna-lke fishes. Chapters 8 and 9 of this
Manuat will help in identifying species and lists all the species which should be
included. For the three alpha identifiers and species codes, refer to Appendix Z,
although it is not required to report the catches with species codes. Only major
species are listed on the form, If there are specics other than those listed, they
should be reported in the blank column

Reporting in vernacular names often causes problems in mixing up the species
(e.g, bonito for skipjack). Unless reparted by ICCAT standard names, it is
recommended that scientific names be added to the vermacular names.

If the catch is recorded for mixed species and cannot be separated, footnote the
species included and the proportion of each species.

On this form, the catch should cover all areas fished by a country and all types
of fishing vmits catching tunas and tuna-like species. If national statistics caver only
part of the area or fishipg units, an estimation should be made of the total.

2.4 System to collect annoal nominal catch siatisties (Task I)

In prirciple, there are two data collection methods, Le., complete enumeration and
sampling. A frame survey or fishery cemsus is generally conducted by complete
enumeration. For estimating the total annual catch, complete enumeration is highly
recommended; but for a coastal artisanal fistlery, this may require much funding and
time. For such cases, establishing a proper sampling system is the next best solution.

24.1 Total catch estimation through a loghock system

If an edcquate logbook systom is cstablished for a fishery, it would produce catch
and effort data by small time-area strata (see Chapter 4). By merely summing up all
the catches in each time-area stratum, the total annual catches can be estimated.

In estimating the total nominal catches from logbook data, however, the following
two elements must be considered: the rate of data coverage and the accuracy of
estimates. Logbook coverage is generally not 100 percent and the catch data bave to
be raised to 100 percent using the known coverage rate (detalled information on
estimating the coverage rate is given in Chapter 4 for catch and effort by time-area
strata). For cxample, if the logbook caverage rate is B0 percent and if the sum of the

1



r.a:chcs reportcd in the logbook is 100 MT, then the total estimated catch would be
100/.8 = 125 MT.
A second source of errar is the fact that the catches reported in the logbook are
those ‘estimated by the captains, and these estimates are usually nat very accurate. In
order to make an accurate estimate of the total catch, the landing data often
supplement the logbook information. They will serve to cross-check as well as to make
adjustmcnu to captains’ estimates with the more accurate landing weight (weighed on
a smlc) {Detailed information is provided in Chapter 4.)

242 sEm.mam:g total catch from landing data

thn logbook data are not available, or the coverage of the logbook is low or
not known, the landing quantity is frequently used to estimate the total amount of
catchqs In many fisheries, the amount of fish landed is available in the form of
market records, landing records at the ports, sales slips, transshipment records, export
custom recards, ete.

Landmgs, however, are not necessarily equal to the catch. Catch mesps fish
removed from the water by a fishing gear, while landing means the fish unloaded by
a boat. Table 1 cxplams the concepts of catches and landings. The difference between
catch and landing is generally accounted for by the following:

Fish caught are generally kept until the end of the trip and may be unloaded at
a port far from where the catch was made (particularly in the case of industrial-
ized fisheries). In this case, the area and time of ianding may be quite different
from those of the catch (e.g, some catches made in the Atlantic Ocean can be

unloaded in the Pacific or Indian Ocean ports the year following the year of the
catchcs )]

F:sh may be processed to some extent on board the vessels (Le., dressed, filleted,
gilled-and-gutted, frozen or even canned).

Figh may be ecaten at sea by the crew or discarded at sea for various reasons.

Thcrcforc, caution should be taken on various jtems if landing data are used for
the total catch estimates. In which unit are the records kept? Are they in weight (kg
Ibs, short tons, metric tons) or in number of fish? Are they in round live weight or
gilled-and-gutted weight? If they are not in round weight, they should be coaverted to
round ;weight If they are in pounds ar short tons, they shonld be converted to the
metric! system, Conversion factors which may be useful in tuna statistics are given in
Appendix 6.
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- Again, the coverage rate of data always has to be taken into consideration,
because even though sales slips were used which supposedly cover all the fish, there
may be some fish caught but not sold in the market. There could be some minor parts
aor markets which might not bave reported the sales. The portions not covered by the
survcy have to be investigated, and a coverage rate should be estimated on which the
landing data must be extrapolated to the total,

2-;‘.3 Total catch estimation through sampling

When adequate logbook records or landing data are not available, a sampling
system has to be designed to estimate the total amount of the catch. Sampling is a
tcchmque to obtain information on only a part of the catch and to estimate the total
based on that partial data.

Since samplmg for the size of fish has to be carried out, these two objectives can
be combined in actual .'.amplmg. Specially designed multi-purpose sampling theories
and techniques are discussed in Chapter 6.

2.5 Potential problems in total annusl catch statistics

Somc possible problems are discussed in  Tabie 2. The major problems are dis-
cussed belaw.

2..?‘.1 Staristical system

- As can be noted, many of the difficulties relate to the fact that the country has
no proper statistical system. Since establishing a good logbook system or lsnding
statistics system requires time and is costly, perticularly for artisanal fisheries where
an enormous pumber of boats are involved, the quitk and effective solution is to
estabhsh a multi-purpose sampling system at major fish landing sites as discussed in
CJ;nptcr 6.

252 Statistical office vs. scientiss’ estimates

. For ICCAT Task I statistics, if there are any discrepancies between scientists’ best
estimates of catches and the official statistics reported by national statistieal offices,
the former is used.

. Such discrepancies are not limited to countries which have inadequate statistical
systcms but also include those with adequate systems. It is mostly due to the persons
ini charge in the 'regional swmtistical offices and/or in the central office being
statisticians and/or administrators who are not necessarily familiar with fisheries or fish
biglogy. As a result, statistics are collected rather mechanically without understanding

14

the nature and limitations of the data, One solution to these problems is the inclusion
of biologists on the statistical team, or that the statisticians seek advice from biologists
actually engaged in studies of these Bsheries.

Tabla 1, Preblems relating to

collection of Tazk | statistics

Problems

Examples

Selutions

I} SPECIES BREAKDOWN

1. Species reported together.
—The same prices per umit of
weight paid,

2. Misidentifcation or un-
identifiable species.
—Lack of easy, clear iden-
tification key.

3. Cenfusion in local
vermnacufar names.

4. Groups of species reported
together,
—Ne column provided on
the reporting forms to
report a certain species.

—Portuguese Islands fisheries,

—Eastern Atlantie tropical
surface fisheriea (FIS,*
Japan, Korea, U.S, atc)
bigeye vi. yellowfin.

—USS.R. longline fishery
{all big tunas are combined).

~Young yellowfin vs. bigeyo
tuna,

—Spanish names for albzcore
(bonijto), yellowfin (atdn)
—Japanese, Korean and Chi-

nese names for marlins
(black marlin locally called
white matlin, blue marlin
called black mardin)
—Portuguess names for tunas
(albacore, bigeye claisified
by size but not by species).

«Many countries whem tuna
fisheries are of minor im-
portance or where one
species of tuna is minor to
the other,

i) INADEQUATE COVERAGE

1. Landings at some ports are
- missing,
—Survey system does not
caver them.

2, Certain flcets (most Jikely
very localized) are minsing.

—Many countries.

—Many countries

* FIS = French + Ivorian - Sencgalese flect.

—Encourage, educate, instruct
andfor oblige fishermen to
repost catch by species.

—Carry out sampling and
examine sample species
compasition in order to
estimate caich species com-
position.

—Find easy key and inform
fishermen,

—Carry out sampling to esti-
mate total species compo-
sition.

—Biologists become involved
in centra] statistical office so
that persons respansible for
statistics realize problems
and correctly identify specics
reported by local names.

—~Trin [ocal statistical staff
and fishermen to report
using correct names.

—Add 3 column on rgpm:n‘ng
form to report species in
question.

—Expand survey system,
—~Make occasional visits to
those ports for landing

estimmtes,

—Raite catches to 100 %
coverage, wiing ratio of
no. of boals covered 10
those pot covered.



Problems

Exampler

Solutions

3 hndmp at foreign ports
are uul covered.

4, CJ.II:h was used for family
ccmsumplwn or not sold
thraugh matkels,

5. Calch is sold on the black
rkel.

6. &u:h is classified and. re-
ported mixed with non-
tuna | species,

7. Catch is trapsshipped at
sea from a fishing vessel to
another fishing or catgo
vessel of the same or dif-
ferent flag.

8, Catch is landed at a cus-
toms zone and from there
exporied o a foreign coun-
try (i?ﬂcn alter caoning).

9. Cateh is processed on the
motherboat and is landed
at ca:nned product,

oD FLAGS

1. Double reporting by flag
country, couatry which
lu:znm the boats, importer
of catch andfor country
wh:rc ﬁsh are transshipped.

1. No ltportmz for boan
where different nationali-
ties n[ owners, openrators,

crew, investons, licensers,
ppmucn, elg., are
involved,
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—Panamanian flests,

~Almost all countries.

—~Many countries, in the
Medilerranean, Africa,
South America, and
Carbbean Sea,

—U.5,, Spain, Japan,
USSR, (7), ete.

—Many African ports,
—Foreign flag vessels unload-
ing at Canary Islands.

—Japan, US.S.R.

—Fleets of Korea, Panama,
Japan, Ghana, atc., landing
at Africa ports.

—Panamanian flag vessels.

-:-Oblige caplains of boats to
report catches by law.

—~Make sample survey to
estimate such amoupl

—~Make survey by team of
nog-govemnmental persoanel
to make estimates,

~Establish system (and for-
mat) to report tuna.
—Sample mixed species.

--QOblige captains to repart
catches regardless of landing
or transshipping.

—Check [anding ports {e.g.
Puerto Rico)} for cargo and
foreign transshipments.

—Check landings at custom
zones (do not use through-
custom statistics),

—QOblige captain to repont
catches instead of using
landing statistics.

—People involved should
realize the problem.

--Each country invoived
shouid repnrl calches by
flag.

— Secretariat monitors the Row
of fsh and flects.

~Gavernment of operators of
boats could encourage or
request reporting of catch
of such foreign flag boals
(catch should be reported
separately by flag to avoid
confusion).

253 Uncertainty in species identification

Even if the total catches are accurate, often it is found that species are mixed up

or incorrectly reported. There are several reasans for such misreporting.

a)

b)

o)

Vemacular names are confusing. Vernacular names may be different or the same
vernacular names refer to different species in different countries or even between
regions of the same country. This causes confusion in reporting catches by species.
Accompanying vernacular names with scientific names is highly recommended.

Problems arise with the reporting forms. Often reporting forms used at the
national level require anly major species for that country. As there is no column
for certain individual species, they arc combined with others when the form is
flled out, even though the original data were available by each individual species.

When species identification is difficult between two or more specics, they are
reported together under one species. In such cases, proper sampiing for species
composition is essential (see Chapters 5 and 6).

When the same value is paid for more than one species, fishermen do not have
to separate them by species and they are reported as one specics. Again proper
sampling for species composition is essential (see Chapters 5 and 6).

When fishery regulations are implemented, deliberate misreporting may take place.

2.6 Summary

The total catch in round live weight must be reported, by species, gear, flag of

fishing vessel, and by major ocean arca. ICCAT Form 1-1 may be used. The year and
area should be those of the catch but not necessarily those of landing.

17



Chapter 3. FISHING CRAFT STATISTICS (TASK 1)
3.1 Objective and method of collecting fishing craft statistics

As explained in previous sections, effort data are very important in studying
current fisheries as well as the status of stocks and in forecasting future stock trends.
However, if adequate effort data are not available, fishing craft statistics will give at
least some indication of overall trends in fishing power, and are essential in predicting
future effort trends for industrial planning. ‘

These data are summarized and published in the ICCAT Siatistical Bulletin.

32 Data reqnirements

ICCAT Form 1-2 (Appendix 1) requires reporting the tatal number of fishing craft
which are actually engaged in tuna and tuna-like fisheries in the Atlantic Ocean during
the respective year, by class categories (size) and by the type of fishery.

The deadline for reporting fishing craft statisties is April 30 of the following year.

3.3 Instructions for reporting fishing craft statistics (Task I) using ICCAT Form 1-2

'Reﬁimhg countmy{Fiag country/Year

See instructions for Form 1-1. {Also see Section 2.3).

Type
Fill in all types of gears {sec Appendix 2 for classification and codings) under

which the fishing boats are classified. If a boat is used in two different types of
fishing in the same year, e.z, longline (January-July) and pole and line (baitboat)
(August-December), the boat should be doubly counted; once for longline and
once for pole and line, {Also s=z Section 3.4 for definition of fishing craft).

Z}pe and size class of boat
The number of Bshing boats are also to be counted by type of gear and type and
size class of boat. The form has the class criteria adopted by the ICCAT.

Boats which are only partially engaged in tuna fishing should also be included.

Such boats are: those engaged iz the tuna fisheries only for a part of the year for
various reasons (e.g., fishery is seasonal or the boat sank, ete.); and the boats
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which catch tuna as a by-catch while fishing for something else. In some fisheries,
assistant boats are used, such as baitboats to attract fish while a purse seiner is
setting & nct. These baitboats may not take the fish in but they shonld be included
in the statistics. ‘

Boats which work together with other fishing boats or fishing units for the purpose
of carrying the fish caught by these other boats or fishing vnits should be
contidered to be fishing craft, even though they are not directly engaged in taking
fish, Fish-carrying boats in a two-boat type seining operation, mother-ships for
longliners, and carriers for trap fisheries belong to this category. However, a
transshipper which comes occasionally only to pick wp catches from the fishing
vessels shounid not be included in the fishing craft category:

3.4 Method of colleciing fishing craft statistics

In most countries, registration of all boats is required by law, and in most cases,
fishing boats are so identified in the registration, From such registration, specifications
of boats (size and often fshing gears) can be found. It might be difficult, however, to
identify which boats are actually engeging in tunas and tuna-like fisheries; they should
be cross-checked by the following methods.

In a country where a fishing licensing system is established, the license statistics
can be used for collecting fishing craft statistics. Also, if the Iandings statistics {and,
of course, logbooks) are collected together with boat names, they can be used for the
purpose of knowing which boats fish tunas and tuna-like species.

The biggest problem in collecting fishing craft statistics is the artisanal fleets (such
as dugout canoes) and sport fishing boats. A sampling survey is essentiai in such cases.
Rough sampling might be made by the "length of coast line™ muitiplied by the "number
of boats found per unit of length of coast line surveyed.” In the same way, the number
of boats per coastal capita, number of boats per coastal village, number of boats per
landing site, number of boats per market can be used as the basis for estimation. If
the amount of fish landed is known, and the catch per boat per year iz surveyed, the
number of boats engaged in the fishery can also be estimated. ICCAT can provide
consultation for designing a sampling system for such a survey,

35 Summary

The pumber of fishing vessels engaged in tupa fshing in the Atlaptic must be
reported by gear type, size classes and by flag. ICCAT Form 1-2 can be used.
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Chapter 4. CATCH AND EFFORT DATABY SMALL TIME-AREA
STRATA (TASK I

4,1 Objective of collecting catch and effort data

As explained in previous sections, catch and effort data are essential for calculating
catch-per-unit-of-effort (CPUE), which is used as an index of fish abundance. Also,
catch and effort data by small time-area strata have to be used for studying stock
strucmrc. fish migration, gear interactions, and many othar important h:olngml studies.
When estimating calch by age, information on catch by time-area strata is essential,
as the total catch has to be subdivided into the strata to which the size data are
matched and raised {see Chapter 5}.

42° I}atl requirements
421 fS:ram in which the carch and effort should be reported

For longline fishery: Catch (in number of fsh and/or in weight of fish) and cffort

‘ (in number of hooks) should be reported by month and by

55" area.

P;or surface fishery: Catch (in weight) and effort (oumber of fishing dayx) should

be reporied by month and at Jeast by 5%5° area and
preferably by 1°x1° area.

The coding system for 1°%1® or 5°5° areas is expiained in F:gure L

The data should be combined by fishery {type of gear), species, and flag countries,
and shuuld cover ail national fisheries,

Smcc the purpose of collecting these data is to estimate the total catch and effort
na gtvcn time-area stratwm, the data coverage should be reasonably good, but not
necessarily 100 perceat, as the data can be raised to the total catch (ie, if the total
catchE is known by another survey).

422 Data submission
'I‘hc deadline for submitting the data is July 31 of the following year. The data can
be rcportcd on Form 2 (Appendix 1), or as a computer printout, on computer

d:skr.ttes or on magnetic tapes. If the latter methods are used the following
spemﬁcatmm should be observed:
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The code for area is made up of seven digits.
XX XXX

X x e e e N— - ———
4 4 4 -
Size Quadsant Latitude Longitude
Digit Representing Code
1 Sizz of rectangle
1* %1 5
" x5 1
5" % 10° 1
10° x 20° 2
10* » 10" 3
20° x 20° 4
No square available 0
2 Quadrang
- NE 1
SE 2
SW k)
Nw 4

34 Latitude ! (expressed in 2 digits)
57 Longitude (expressed in 3 digits)
1 Esgch rectangular area should be repmenled by

the latitude md longitude of the comer of the
square closest to 0* latitude and 0° Jongitude

4 NORTHWEST NORTHEAST 1

SOUTHWEST SOUTHEAST 2

3

Fro. 1.— System for identifying statistical rectangies.
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i%) Magnetic tape

f['he data should be copied onto the tape in the form of a file of records, rather
than in the form of a table. The tape should be prepared as:

= 9 wack, odd parity

- Density 1600 bpi

- EBCDIC or ASCI

- Formatted files with fixcd-length records containing unpacked fields
- Unlabeled

';[’hc tape specification and format in whigh the data are prepared, as well as a
description of the codes used (especially for non-ICCAT codes), should accompany
the tape. Bytes/record, records/block or bytesblock and number of records/file
should also be indicated. The maximum acceptable block size is 65532 bytes and
the maximum acceptable record size is 9995 bytes.

b) Diskette (floppy disk)
i!ccords must be in files rather than in tables. Specifications are:

- 3 1/4 inches

- CPM or MS-DOS
- Single-sided or double-sided

- Double-density or high density
- ASCl

Diskette specifications, as well as a description of the records format and codes
used, should accompany the diskette. A diskette file entered in word processing
software (e.g, Wordstar) cannot be accepted., If non-ICCAT codes are uged, they
should be explained fully. ‘

The data received at ICCAT are entered into the data base. The data catalogue

and summaries are published periodically in the ICCAT Data Record and the entirs
or a part of the data base can be copied and provided to the scientists of the member
countries, as long as the data are not confidential, and if the request is made through
praper nationsl channels.

43 [ostructions for reporting Task II catch and effort statisties (JCCAT Form 2)
(Reporting) Counzry
Sec the section on catch statistics (2.3).
Flag country
See the section oo catch statistics {2.3).
Gear
See Appendix 2 for classiffcation and codings.
Unit of effort
Describe the unit in which the effort data are reported (see Effort),

Coverage (%)

Insert the coverage rate of the data reported on this form (not the coverage rate
inm the originel survey). Data recorded on this form will supposedly come from
logbooks or surveys at landing centers: 100 percent coverage of catches in the
survey is not generally expected. If the data recorded have already been rm_sed to
100 percent coverage of catches, enter 100. If pot raised, fill in the estimated
coverage rate of the survey, K the data coverage rate is unknown but not 100

percent, enter XXX in the percent column.

Year

See the section on catch statistics (2.3}

Catch or landing

Sec the section on catch statistics (2.3).

Unit of catch

Report the unit in which catches are recorded, ie., metric tons, 100 kgs., number
of fish, etc, (See the section on catch stadstics (T.1)).



Moﬁ:h

Fﬂl in the month dunng which catches were taken, usmg the corresponding

numcral.-. (i.c., January is 01, February is 02, . December is 12).

A‘.reé

Arca whete fish are caught is to be classified preferably into 1° latitude by 1°
!ongrrudc areas for the surface fishery and at least into 5° latitude by 5° longitude
an:as for the longline” fisheries (See Section 4.2.1 and Figure 1 for coding).

Ej ﬂ’an'

chort the number of units of effort employed in the corresponding time and area.
Evcn though no catch is made, if effort is employed, it should be reported.

Effort data must to be reported in numbrer of hooks for longline and in fishing
days for surface fisheries, However, if this is not practical, the unit of effort should
bc chosen ta reflect the eifort directly made to harvest the corresponding catch,
Rccommcndcd units of effort are listed below in descending order of preference
fur cach type of fishing gear.

;onganc

1. Total number of effective hooks used (excluding hooks which were not effective
. in fishing)

2, Total pumber of hooks used

3. Total number of sets of longlines

4 Total number of boat-days Hshing

5. Total number of boat-days at sea (out of port)

6. Total number of trips (cruises) made

? Total number of boats actually engaged in fshing

};’ale and line (baitboat)

1. Total number of boat-days fishing (including searching days, whether or not fish
were actvally -canght), The number of boat-days spent baiting should be
excluded, but can be recorded separately for use in assessing baijt stocks

2. Total number of boat-days at sea

3. Total number of fishing poles used; that is, the number of crew engaged in
fishing with a pole

4, Total number of trips {cruiscs) made
5. Total number of boats actually engaged in fishing

Purse seine, ring net, lift net (bag net), seine net, gill ner, rawl

1. Total number of boat-days fishing (including searching days, whether or not fish
were actually caught)

2 Total number of boat-days at sea

3, Total number of trips (cruises) made

4, Total number of boats actually engaged in fishing

Trolling handline

1. Total number of hook- (or line-) days fishing

2 Total number of boat-days fishing

3. Total number of boat-days at sea

4, Total number of trips {cruises) made

5, Total sumber of boats actually engaged in Gshing

Traps

1. Total number of trap-days (trap units multiplied by days at sea)
Z. Number of trap units in operation

Catch by species

Record catches in the unit specified above.

Only major species are indicated on the form because species are so varied
according to the type of gear and the cougtry. Please specify any additional names
of species using the blank columns, according to the statistics obtained. See
Appendix 2 for the species codes.

Reporting in vernacular names often cause problems in species mix-up (e.g. bonito
for skipjack). Unless reported by ICCAT standard names, it is recommended that
scientific names be added to the vernacular names,

If a catch is recorded for mixed species and cannot be separated, a foomote
should be added to explain the name of species included and the portion of cach

species, etc.






