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1. BACKGROUND

The Swordfish Workshop was proposed and agreed upon during the 1986
SCRS meeting (Madrid, November, 1986). The termsa of reference are attached
as Appendix 1. Mr. J. C. Rey was nominated as Convener of the Workshop. It
wae obvious that the Workshop would need the basic data files of =all the
catches of swordfish in the Atlantic Ocean (including Mediterranean) broken
down by size, and by reasonable area and tlme strata.

With this in mind, the Secretariat proposed in February, 1987, a work-
ing plan for the preparation of data for the Workshop, requesting the na-
tional scientists to prepare catch-at—length or catch-at~weight files for
their national fisheries.

Unfortunately, only Japan, Spain and the U.S.A. responded to the re-
quest and thelr responses cawe rather late. As of writling this report, the
only data received at the Secretariat were hard copies of Japanese data. The
Japanese dste were too large in volume to enter wmanevally and we are still
walling to receive them on magnetic tape. Most of the Spanish and Brazilian
dats were received eariter at the Secretariat and, therefore, they were
already available in the ICCAT base. The U.S. proailsed tc bring the data to
the Workshep.

Therefore, the data base is still very incompleie. The Secretariat
extracred all the swordfish dats available in the ICCAT base and asssembled
them Iin one file for the Workshop. Mr. Rey wvisited the Secretariat for a
week tc assist in the work and discussed various problems relating to data
substiturions and raising.

As the data base alt the Secretariat iz still very Incomplete and there
are wany alternatives for data substitutlons and raising, and believing thai
the choice should be made by the Workahop rather tham by the Secretariat ov
the Convener, no subetitutlon or raising was done by the Secretariat befere
che Workshop.

1¥. DATA PILES PREPARED

b. Tagsk I cateh data 1la metric tons

Task I catch data for swordfiish are reported ia metvric tons by fishing
gears, by north and south Atlantic {divided at 5° N) and the Mediterranean
Sea, Since they will form the base for creating cstch at length, they were
carefully reviewed and updated. Tables !, 2 and 4 show these figures by
fisheries.
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Since the Task I data have only a north and south separation for the
area, specific ICCAT sampling areas were assigned for the most of the fish-
eries using our experience as a gulde. When a fishery is known to fish in
more than one area, 1t 1s assigned to combined areas,.

2, Task II size data available

Since the Task I catches are reported annually and for large areas,
they could be further broken down into small time-area strata, using Task IL
catch and effort data (in small time-area strata). However, sufficient Task
I1 catch and effort data are available only for a very few fisherles (e.g.,
Japanese longline) and the national scleatists have agreed to provide catch-
by-size files for them. Therefore, the Secretariat decided not to use the
Task II catch and effort base for this purpose.

4 list of size data available in the ICCAT data base was distributed
among Lhe pertinent scientistz in February, 1987. ALl the national sclen~
tists were vequested fo review the Table for any missing dara which might be
found in theirt natfonal files., Since that time, almost no dats have been
added by national sclentists since then.

The Secretariat pulled out all the swordfish size dats from 1ts large
data base and created a small workieg file containing all the swordfish size
data {raised and/or unréised as received from the national offices).

AlY the size data available lu this file zre listed in Tables } and 2
with indications of what measurements were taken, whether vaised or not
raised, and what time—-aves strata are used. Also, when kaown, numbers of
f1sh measured are glven as well. What is not shown ir the Table is the class
intarvala. The iantervals are left as received at the Secretariat; hence,
they vary widely from } cm or 1 kg intervals to 10 cm or 10 kg intervals.

Many discrepancies were found betwsen catch data and slze data. For
exawple, Task I catch dazte are reported for baitboats and size data are
reported for handlines. Im the Table all the eleaments are shown as original-
ly reported but, as will be discussed later, they are matched to what we
believe to be the corresponding gears.

The type of measurements varies widely between countries and years, but
the majority are one of the following:

“Lower jaw te fork length (LJ-F)",
“Eye to fork length (E-F)",
"Dressed weight (DWT)", or

"Round weight (RWT)".

It 1s obvious that there is some confusion Iin the original records
between the eye-fork and lower—)aw fork measurements and slso between
dressed welght and round weight. They were footnoted but not yet corrected
in the file.



If both raised and actual size data are avallable {1.e., Japan and
Spain), only raised size data are listed in the table. For example, even if
the original sampling was done by month and 5° x 10° areas, 1f the raised
catch/size data are compiled by quarter—-ICCAT area, the lattéer f{s shown in
the Table.

In the Tables, Japanese data are listed as 1f they are in the file but
in realiry, the information 1s gathered from the data listings received
preiously. Therefore, we hope that the data on magnetic tape will become
available before the Workshop so that what is shown in the Table will really
be avallable to the Workshop Group.

The listings of the entire size data flle are avallable for reference
on request,

3. Time and area strata #nd units in which data are preseanted

After the Secretariat circulated the working schedule plan, discussions
took place among .the scientists concerned as for which period the data
should be prepared and. in which unit and time~area strata the catch-by-size
files should be prepared. Finally, the following agreements were reached.

UNIT OF MEASUREMENTS

It was agreed that the catch—by-size data may be prepared in whatever
unit{s) the scientists wish. The class intervals are also lefr for the
individual scientists to decide.

PERIOD

It was proposed and agreed upon that initial efforts should be made to
gather data avallable since 1970, Tables 1 and 2 show data availability for
that period. Tt 1s obvious from the Table that it would be almost impossible
to create & cabtch-by-size table for years prior to 1975. )

TIME STRATA

This has been left to the individual ecientists to choose. Among the
catch~by-size data so far received, Brazilian data are by. wmonth, Spanish
Atlantic data are by quarter and Hediterranean data are by year, and Japan—
ege data are by quarter.

AREA STRATA

Most of the discussions have been on this point. Since agreement could
aot be reached until late August, the preparation of the data base has been
delayed. The inlitlial proposal made by the Secretariat in February, 1987, was
to combine data by currvent ICCAT swordfish sampling areas {BIL 91 through 97
which 18 indicated 1o this repert as Areas | through 7). In 1986, the Miami
Swordfish Workshop adopted different areas. The northwest Atlantic was
defined as north of 10°N and west of 35°W and it s much easler to prepare
the North American fisheries data if the srea defined at the Hiami Workshop
is adopred. For European fisheries, however, it is much easier to compile
data according to the current I1CCAT areas.

Pimally, it was agreed that the data should be prepared as far as
poggible In the rcucrent ICCAT sampling areas but BILL 94 (Area 4) should de
further divided s 20% into subareas 4A and 4B (Fig. 1). The 30% dividing
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line was prefevred to 35°W because many oriental longline slze data are by
10%10° racher than $"%xS" areas. Besides, it was found that most of the
catches by the Azores fisheries, although rather minor, are not divided by
the 30°W line but occurred east of 30°W. Also S°N was preferred to lOoN,
since the current division line for Task 1 catch data is at 5 N.

It was recognized that the data from U.S, fisheries for some years
could not be separated between areas 3 and 4 and some Spanish data could not
be separated between 4A and 4B. The final decision on treatment of chese
data is left for the Workshop when all the data are avallable for review,

1t was also agreed that the data for the Areas 1, 2 and 3 may be
presented together, if that is more convenieat.

IIT. ADEQUACY OF SAMPLES

In Tables 1| and 2, the total number of fish measured is shown if avail-
able, For Japan, the sample slzes are further compared wich the number of
fish caught by sampling areas (Table 3). Those figures provide a basis for
studying the adequacy of sampling.

The sample size for Brazil is not known at present. However, the mini-
mum numbers given in the frequency rables are one”s and this indicates that
the raising factors were close to one.

The Japanese sampling rate is also relatively high and proportional to
the catch. For most areas and years, the sampling rate exceeds 15 percent.

Spanish sawmpling is exclusively from the longline fishery (which makes
over 95 perceat of the Spanish catches). For the Atlantie, the sampling rate
is quite adequate and for some years It is extremely high, between 10 and
50 percent. The data for 1985 and 1986 are, however, avallable only for the
fisheries from Algeciras, fishing off the north and western African coast.
The data for the more important fisherles from Galicis {northern Spain)} have
not yet been made avallable.

For the Spanish fisherles iIn the HMediterranean, the sampling rate is
low (1-2 perceat) im earlier years but very high (20 percent} since 1982,
IV, DATA MATCRIKG

1. Task 1 catch matched with size data

In Tables 1 and 2, all the Tssk I catches for the north and south
Atlantic, respectively, are matched with the size data available in the
ICCAT files (see Section I1.2 for Japanese date). The periocd of 1970 through
1386 is covered and all the fisherles for which any catch was reported in
the Task I file are listed.

The catches in metric tons iisted in the Table are from the Task I base
while the catchee in number of fish are from the catch-by-size Table.

As seenr in these Tables, slze dats are not available for most of the
catches, The major fisheries which have no corresponding size data are:

Canada

China~-Taiwan (before 1980)

Cuba (except For 1984 Gulf of Mexico)
Italy

Korea (most of the years before 13882)
Uruguay



2. Suggested data substitution for size

In order to estimate the total swordfish catch-by-size in the Atlantic,
some data substitutions for size informstion are essential. In Tables 1 and
2, sugyestions for data substitutions are made. However, none of the substi-
tutions have yet been made by the Secretariat.

The principles adopted in suggested substitutions are:
a. No substitutions between years.

b. Size data from another fishery which catches similarly sized fish
are chosen whenever possible.

¢, A catch-by-size file should be used for the substitutions, not going
back to the original size data. Therefore, the catch-by-size data of
one fishery as a whole including all time-area strata would be
raised to the catch for which the data are substituted.

d. If two alternative data sets are avallable, the one with better
sampling coverage is chosen.

For pome fisheries, even 1f the size data are available, data substi~
tutions are proposed, recognizing that the sampling rate is extremely low.
No suggestions are made for the fisheries for which no appropriate data were
found for substitution (e.g., Italian catches) in the hope that the data may
become available at the time of the Workshop.

V. RAISING DATA TQ THE CATCH

)., Ralsing existing size data te catch

As described above, for moat of the fisheries for which sufficieant size
data are aveilable, national sclentists have raised or are committed to
ralee the size data to the catch and hence the catch-by-size tables are or
will be avsilable (i.e., Brazil, Japan, Spaiu and wmost likely the U.S.).
Size data for other countries are relatively fragmental snd would be diffi-~
cult to ralse to the catch.

Although some size data (e.g., Talwanese and Korean) are by month and
by 5 x S area, the sampling level 1s not adequate to ralse the data separ-
ately on these strata. Besides, the catches in these strata are not accu-
rately known. Therefore, it 1s suggested that all the size data are combined
into one frequency and ralsed to the total annual catches.

Since catch data are avalilable only ln weight, unless the frequencies
are in welght, the welght of alze samples has to be estimated in order to
raise the size Ffrequencies, using certaln length-weight equation(s). The
choice of equations has to be made by the Workshop before the raising can be
done (see discussion in Chapter VI).

2, Raising substituted dota to the catch

As stated earlier in this report, only the catch-by-slze date are sug-
gested to be used for substitutions and they have to be reé-raised to the
corresponding catch. Of course, in the case where the catch in number of
fish are available, the raising factors are estimated by dividing the catch
(in number) by the total number of fish in the size frequencies used to make
the substitutions,
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However, for wmost of the fisheries, catches are available only in
weight and the factors to raise size to the catch have to be calculated
based on weight. In this case, in principle, there are two distinct methods:

(Total Task I catch (MT) of the fishery to be substituted)
(Total Task I catch (MT) of the fishery whose data be used)

or

(Total Task I catch (MT) of the fishery to be substituted)
(Estimated weight of total number of fish found in the
catch-by-size table which is used for substitutions)

Generally there are some discrepancies between the Task I reported
catch (in weight) and the estimated catch weight (i.e., the total number of
fish multiplied by the average weight). In our experience with bluefin
files, the discrepancies are between 1 to 15 percent. Therefore, the above
two methods would give different raising factors.

The authors propose using the first calculation, The second system
may be more accurate but there are complicated problems in estimating the
weight of catch through length-weight equations. The choice of the equatlon
would affect the results. Since data substitution 18 not a precise procedure
to start with, using a procedure that is only a little more accurate would
not add any precision.

In addition, Task 1 catch data are mostly based on landing data and the
cateh 1in number of fish comes from logbooks. Therefore, similar discrepan-
ciee between catch In welght and number ashould be expecied in other simllar
figheries as well. Thus, it was felt thar applicaticn of the first equation
is justified.

The raising factors are calculated and given in Tables 1 and 2 using
this equation and can be used if this proposal is accepted at the Workshop.

VI, COMVERSIONS BETWEEN DIFFERERT MEASUREKENTS AND WEIGHTS

Table 5 lists the parameters estimated by many sclentists for relation-
ships between various characters (lengths and weights) with thelr sources.
The equations between length and weight would be necessary for ralsing size
data and/or estimating the average welght of fish. The converslon equation
between different measurements would be needed to obtain total catch-by-size
tables.

Some of the original equations have been modified and are given in the
Tables so that the metric system can be used lnstead of the pounds system.
Also, some equatlons have been combined to give length to round welght re-
lationships.

V11, FURTHER WORK TO BE DONE TO CREATE ENTIRE FINAL CATCH-BY-SIZE TABLE

When the Workshop has reached an agreement oun the time and area strata
in which the data are to be combined, the Workshop still has to take the
following steps to create am entire catch-by-size table for the entire
stock(s).



Revise all the catch data and add any size data which become avail-
able after this report is written (e.g., Japanese and U.S. data).

Review the reported catch-by-size data.

Agree on or modify the data substitutions proposed in this report
and decide on substitutions for those for which no proposals have
been made (e.g., Italian catches).

Choose specific length-weight equations ro estimate the welght of
fish sampled from sample size frequencies.

Agree on methods for calculating raising factors.
Substitute and ralse all the data.

Adjust time-area strata which do not match the specifications agreed
upon (e.g., annual frequencies may have to be split ianto quarters or
months or assigned to one period, area adjustments to be made,
monthly frequencies might be combined into quarters, ete.)

Convert data files into the unit agreed upon, using the converslon
equations agreed upon. A new computer program may be required to
coovert frequencles (e.g., E~F and DWT inte LJ-F frequencies or vice
versa).

Convert all the frequencies 1into common class intervals.
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APPENDIX 1

Swordfish Workshop —- Terws of Reference
(SCRS 1986)

The objective of the Workshop will be to assesy the status of the
swordfish 1a the Atlantic in late summer or autumn of 1987 at the ICCAT
headquarters in Madrid. The Workshop will first review the avatlability of
catch data, size frequency samples, age and growth data, catch-effort
information, and all other data of a biological nature germane to the
assessment of the resource. Major topics that will be initially addressed by
the Workshop will include stock structure, methods to establish the age
structure of catches based on size frequencles and growth information,
procedures to estimate catch at size from the avallable data, consideration
of reagonable mortality rates for swordfish, the development of stock abun-
dance indices, and procedures to develop estimates of stock sizes and
mortality rates. The results of these activities will be an estimation of
the exploitation history of the resource facluding stock sizes, mortality
ratez, stock production, and yleld-per-recrult aspects. Since extensive
swordfish fisherieas exist in the Atlantic in both north and south hemi-
spheres and in both the east and west Atlantic, an interest and attendance
by scientists from all countries catching swordfish is critical for workshop
success,
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TABLE 1. SWORDFISH REPORTED CATCHES, AVAILABILITY OF SIZE DATA AND SUGGESTED DATA MATCHING, NORTH ATLANTIC, 1970 ~ 1986

RE
AD
CATCH 17 SILE #FISH SUBSTITUTIONS OR
COUNTRY GEAR YR AREA TIME (HT) NO. s GEAR AREA TIME MEAS.SAMPLE REMARKS R.F.
ALGERIE UNCL 1973 5 YR 160 DATA NOT AVAILABLE
ALGERIE UNCL 1974 [ YR 196 DATA NOT AVAILABLE
ALGERIE UNCL 1975 5 TR 500 "DATA NOT AVAILABLE
ALGERIE UNCL 1976 5 YR 3468 DATA NOT AYAILABLE
ALGERIE UNCL 1977 s YR 370 DATA NOT AVAILABLE
ALGERIE UNCL 1978 5 YR 320 DATA NOT AVAILABLE
ALGERIE UNCL 1979 5 YR 521 DATA NOT AVAILABLE
ALGERIE UNCL 1980 5 YR 550 DATA NOT AVAILABLE
ALGERIE UNCL 1981 5 YR 760 DATA NOT AVAILABLE
ALGERIE UNCL 1982 5 YR 370 DATA NOT AVAILABLE L.
ALGERIE UNCL 1983 5 YR 8717 DATA NOT AVAILABLE
ALGERIE UNCL 1984 S YR B84 DATA NOT AVAILABLE
ALGERIE UNCL 1985 5 YR 890 DATA NOT AVAILABLE
ALGERIE UNCL 1985 5 YR 890 DAYA NOT AVAILABLE
CANADA LLHB 1970 2 I1 4800 DATA NOT AVAILABLE . US 2444 Q DWY
CANADA LLHB 1974 2 11 2 DATA NOT AVAILABLE US 2¢&A Q DWT
CANADA LLHB 1975 2 11 21 DATA NOT AVAILABLE US 2+4A Q DWT
CANADA LLHB 1976 2 II 15 DATA NOT AVAILABLE US 2448 Q DWTY
CANADA LLHB 1977 2 11 113 DATA NOY AVAILABLE US 2442 Q DWT
CANADA LLHB 1978 2 11 2314 DATA NDT AVAILABLE US 2+&A Q DT
CANADA LLHB 1979 2 II 2970 DATA NOT AVAILABLE . US 2+4A Q DNWT
CANADA LLHB 1980 2 11 1794 DATA NOT AVAILABLE : . US 2¢4A Q DNWT
CANADA LLHB 1981 2 11 542 DATA NOT AVAILABLE US 2+4A Q DWT
CANADA LLHB 1982 2 11 542 DATA NOT AVAILABLE UsS 2+4A Q OWT
CANADA LLHS 1983 2 II 960 DATA NOT AVAILABLE US 2+4A Q DWT
CANADA LLHB 1984 2 Ix %65 DATA NOT AVAILABLE US 2¢4A Q DWT
CANADA LLHB 1985 2 11 550 ~ _DATA NOT AVATLABLE US 2+4A Q DWT
CANADA LLHB 1986 2 11 DATA NOT AVAILABLE US 2+44A Q DWT
CANADA UNCL 1980 2 11 31 DATA NOT AVAILABLE US 2+44A Q DWT
CANADA UNCL 1981 2 11 19 DATA NOT AVAILABLE US 2+4A Q DWY
CANADA HARP 1982 T2 I1 12 DATA NOT AVAILABLE US 2+6A Q DWT
CANADA HARP 1983 2 II 128 DATA NOT AVAILABLE US 2+4R § DWT
CANADA HARP 1984 2 II 34 DATA NOT AVAILABLE US 2+&A Q DWT
CANADA HARP 1985 2 11 3s DATA NOT AVAILABLE
CHI.TAIN LLFB8 1370 NGRTH YR 234 DATA NOT AVAILABLE
CHI.TAIN LLFB 19371 NORTH YR 226 DATA NOY AVAYLABLE
CHI.TAIN LLFB 1972 NORTH YR 129 DATA NOT AVAILABLE
CHI.TAIW LLFB 1973 NORTH YR 243 DATA NOY AVAILABLE
CHI.TAIN LLFB 1974 NORTH YR 204 DATA NOT AVAILABLE
CHI.TAIM LLFB 1975 NORTH YR 209 DATA NDT AVAILABLE JAPAN tL N ICCAT @ LJ-F 0.1964 =CHI(MTIZJIPNCMY)
CHI.TAIN LLFB 1976 NORTH R 382 DATA NOT AVAILABLE JAPAN LL N ICCAT Q LJ-F 0.5056 =CHI(MTY/ZJPNCMT)
CHI.TAIN LLFB 1977 NORTH YR 139 DATA NOT AVAILABLE JAPAK LL N ICCAT Q LJ-F  0.3670 =CHICHTI/ZJPNCNT)
CHI.TAI® LLFB 1978 HORTH ¥R 126 DATA NOT AVAILABLE ) " JAPAK LL N ICCAT Q LJ-F  0.2172 =CHICHT)ZJPN(NT)
CHI.TAIW LLFB 1979 NORTH YR 240 DATA NOY AVAILABLE JAPAN LL N XCCAT Q LJ-F 0.5923 =CHLI(HTI/JIPNCHT)
CHI.TAIM LLFB 1980 RORTH YR 103 NO LLFB ICCAT @ E-F 114 JAPAN LL N ICCAT Q LJ-F  0.1338 =CHICMTY/JPN(HT)
CHI.TAIN LLFB 1981 NORTH ¥R 140 NO LLFB ICCAT E~-F 147 JAPAN LL N ICCAT Q LJ~F  0.1413 =CHICMTDI/ZJPNCHT)
CHI.TAIW LLFB 1982 NORTH YR 200 NO LLFB ICCAY Q E~F . 80 JAPAN LL N ICCAT Q LJ-F  0.19382 =CHICHT)/JPN(KT)
CHILTAIN LLFB 1983 NORTH YR 209 NO LLF3 5X5 e} £-F 741 Raising not done.
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LJ4-F
LJ-F

718
681

297
144

E~F to RNWT convarsion could be made using

U.S.

JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN

N
N
N
N
L]
N
N
K

L

At present
Ge Mex.
by Japanese data.
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ICCAT
ICCAT
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NOTHING DONE

LJ-F
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LJ—-F
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ng dona.

ODODOH 0000

LI-F
LJ-F
LJ-F
LJ~-F

0.2632
0.3953
0.7728
Q.4845
0.2916
0.3610
0.2291
0.2517
1.0250

equation (Area 2+¢4A) or Spanish {48).

=CUBA(MT) /S JPNCAT)
=CUBACMT )/ JPNINMT)
=LUBACMYI/ZJPNCMT)
=CUBA(MT I/ JPN(HMT)
=CUBRCHT)I/JPNCMT)
=CUBA(MT )/ JPNCHT)
=CUBACNT )/ JPNCNT)
=CUBACHMTI/ZJIPNCHT)
=CUBA(HT ) /JPN(NT)

If Cuban catch for
able, the rest can be substitutad

0.0067
0.0036
0.6008
0.06033

=FR{MTIZSPROHT)
=FR{NTI/SPNCHT)
=FR{MTI/SPN(HT)
=FR{HTI/SPN(MT)
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105353
11522

8143
15680
19277
212486

8265
11233
15082

DAT
DAT
DAY
DAT
DAT
DAT
DAT
DAT
DAT
DAT
DAT

DAT
DAY
DAT
DAT
DAY
DAT
DAT
DAT

DAY
DAT
DAT
DAT

DAY

& NOT
A NOT
A NOT
A NOY
A NOT
A NOT
A NOT
A NOT
A NOT
A NDY
A NOY

A NOT
A NOT
A NOY
A NOT
A NOT
A NOT
A NOT
A WOV

A NOT
R NOT
A NOT
A NOT

R NOT

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVATLABLE
AYAILABLE
AVAILASBLE
AYATILABLE
AVAILABLE

AVAILABLE
AYVAILABLE
AVAILABLE
AVAILABLE
AVAILASLE
AVAILABLE
AVAILABLE
AVATLABLE

RVAXILABLE
AVATLABLE
AVAILABLE

AVAILABLE
RYAILABLE

I0X2¢
10X20
10X20
10X20
10x20
igxzo
1ox29

TXZEXTIZT XX

DATA NOT AVAXLABLE

YES
YES
YES
YES
YES
TES
TES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
FES

AN
(RN
Lk

ICCAY
ICCAT
ICCATY
ICCAY
ICCAT
ICCAY
ICCAT
ICCAT
ICLAT
ITCAT
JCCAT

DOLODLODDDLDDO

ICCAT
ICLATY
ICCATY
ICCATY
Lcay
ICCAT
ICCAT
I€Lay
ICCATY
ICCAT

OO0 80000 LO

RuT
RWT
E-F
RWT
E-F
RWT
E~F

LJ-F
LJ-F
LJ—F
LJ-F
Li~F
Ld-F
LI-F
LJ—F
LJ-F
Ly-F
LJ~F

LJ—F
LJ-F
LJ-F
LJ-F
LJ-F
[aNEed
La~F
Ly-F
LJ-F
Ld-F

133

1278
1778

NOTHING DONE

NOTHING DONE

MOTHNG DORE

NOTHING DONE

NOTHING DONE

SIZE
SILE
SIIE
SIzE
SIzg
5iie
317E

DATA
DATR
DATA
DATA
DATA
DATA
DATA

SAKPLING
SAHPLING
SAKPLING
SAMPLING
SAKPLING
SAMPLING
SAMPLING
SAMPLING
SAMPL ING
SAKPLING
SAMPLING
19B5SPN NORTH{MT)=TOTAL(MTIXNORTH(#I/TOTALCH)

SAAPLING
SAMPLING
SAFPLING
SAMPLING
SAMPLING
SAMPLING
SAHPLING
SAMPLING
SAMPLING
SAMPLING

COuLD.

CouLo
couLo
CouLd
CauLo
CGuLD
CSuULD

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEYEL
LEVEL
LEVEL
LEVEL

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

8E
8E
BE
BE
BE
BE
BE

AND
AND
AND
AND
AND
AND
AND
AKD
AND
AND
AND

AND
AND
AND
AND
ANDG
AND
AuD
AND
AND
AND

RAISED
RAISED
RAISED
RAISED
RAISED
RALISED
RAISED

CATCHES
CRTCHES
CATCHES
CATCHES
CAYCHES
CATCHES
CATCHES
CATCHES
CATCHES
CATCHES
CATCHES

CATCHES
CATCHES
CATCHES
CATELHES
CATCHES
CATCHES
CATCHES
CATCHES
CATCHES
CATCHES

AFTER
AFTER
AFTER
AFTER
AFTER
AFYTER
AFTER

ARE
ARE
ARE
ARE
ARE
ARE
ARE
ARE
ARE
ARE
ARE

ARE
ARE
ARE
ARE
ARE
ARE
ARE
ARE
ARE
ARE

SIZE~-HGT
SIZE-WGT
SIZE-WGT
SYZE-MGT
STZE~WGT
SIZE-HGT
SIZE-HGT

SHOMN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHONN IR
SHOWN IM
SHOWN IN
SHONN IN
SHOWN IN
SHOWN IN
SHOWN IN

SHOWN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHOMWN IR
SHOWN IN
SHOMHN IN

OEFINED
DEFIRNED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

Wt Wy W ww

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

ol by W W



JAPAN

KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOQREA
KOREA
KOREA
KOREA

MALTA
MALTA
MALTA
MALTA
MALTA
MALTA
MALTA
MALTA
HALTA

- MALTA

MALYA
MALTA
MALTA
MELYA
MALTA
MALTA
HMALTA

MEXICO
KEXICO
MEXICO
MEXICD

LIBERIA
LIBERIA
LIBERIA
LIBERIA
LIBERIA
LIBERIA

MOROCCQ
MORQCCO
MORDCCQO
MORODCCOD
MOROCCO
MORDCCO
MOROCCO
MOROCCD
MOROCCD
MOROCCO

LLHB

LLFB
LLFB
LLFB
LLFB
LLFB
LEFB
LLFB
LLFR
LLF8
LiFB
LLFB
LLF8
LLFB
LLFE
LLFB
LLFB
LLF8

UNCL

UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UKCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCEL

TRAW
UNCL
UNCL
UKCL

UNCL
UNCL
UNCL
UNCL
UNCL
UNCL

1978

1974

1980
1981
1982
1983
1985
1986

1970
1971
1972
1973
1974
1975
1376
1377
1978
1979

NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NDRTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH

LRI G IR RV U T, R T LI R I TR

285 YES L

DATA
DATA
DATA
DATA
NO LL
NO LL
DATA
DATA
DARTA
DATA
DATA
DATA
NG L
NQ L

NO LiL
DATA

DATA
- DATAR
DATA
DATA
DATA
DATA
DATA
DATA
DATA
CATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

DATA
DATA
DATR
GAYA
DATA
DATA

L

NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOY
NDT

NOT

NQY
NOT
NOT
NOY
NOT
NOT
NOY
NOT
ROT
NOT
NDT
NOT
NOT
NOT
ROT
NOT
ROT

NOT
NOY
NOT
NOV

NOT

ICCAT q

AVATLABLE
AVATILABLE
AVATILABLE
AVAILABLE
ICCAT @
ICCAT W
AVAILABLE
AVATLABLE
AVATLABLE
AVAILABLE
AYAILABLE
AVAYTLABLE
SXS @
5X%5 "

ICCAT #
AYAILABLE

AYAILABLE
AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AYAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AYATILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVATLARBLE

AVAILABLE
AVAILABLE
AVAILABLE
AVATILABLE

AVAILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AYAILABLE
AVAILABLE

AVAILABLE
AVATLABLE
AVAILABLE
AYATLABLE
AVAILABLE
AVRILABLE
AVAILABLE
AVAILABLE
AVRILABLE
AVAILARBLE

134
LJ4-F

LJ4-F
LJ—~F

71

268

31
T2

SAHPLING LEVEL AND CATCHES ARE SHOWN IN TABLE 3

NOTHING DONE
NOTHING DONE
NOTHING DONE
NODTRING DONE
DEFINE LENGTH-WEIGHT BEFORE RAISING
384 DEFINE LENGTH-WEIGHT BEFORE RAISING

JAPAH LL
JAPAN LL
JAPAN LL
JAPAN LU
JAPAKN LL
JAPAN LL
JAPAN LL
JAPAN LL
JAPAN LL
SJAPAN ELL

USA AREA
USA AREA
USA AREA
USA AREA

NOTHING
NOTHIKG
KOTHING
HOTHING

SPAIN L&
SPAIN LL
SPALN LL
SPAIN L

SPAIN LL
SPRIN LU

N

ICCAY

N ICCAT

BR2ZREZZIZZ

3

3
3
3

ICCAT
ICCar
ICCAT
ICCATY
ICCAT
ICCay
ICCAT
ICCAT

DHT
DuY
DHT
oMY

DONE
DONE
DOMNE
DENE
SPRIN LL G.GUINEA YEAR LJ-F

ARREA 48
AREA 4B
AREA 48
AREL 48
ARER 48
AREA 43

LJ~F
LJ-F
LJ-F
LJ-F
LJ-F
LJ-F
LJ~F
LJ-F
LS~F
LJ~F

DODDODC O HO

64579 =KOR(MT)/JPNCHT)
1.0505 =KOR{MTI/IPH(KT)
1.0931 =KOR(MTI/JPHCMT)
0.6302 =KOR(MTI/IPNCHTY
0.3588 =KOR(MT)I/JIPR{HT)
021372 =KOR(HTI/ZJPNCHT)
0.1562 =KOR{HTIZIPNCHTY
0.1325 =KOR(MT)I/JIPN(MT)
06777 =KOR(MTI/ZIPNCHT)
00625 =KOR(MTIZJIPNLHT)

0.0041 =HORCHMYI/ZSPN(HT)
8.0040 =HOR(KTI/SPN(HT)
0.0043 =ROR(MTI/ZSPNCMT)
0.0018 =MORCHMTI/SPH{NT)
0.0030 =MOR{MTI/ZSPN(HT)
0.0806 =MDR(MTI/SPN(KMT)



KOROCCO
MOROCCD
MCROCCO
ROROCCO
HOROCCO
MOROCCO
MOROCCD

MOROCCO
MOROCEO
MOROCCO
MORODCCO
MCROTCO
KOROCCO
MOROCCO

MOROCCD
MORDCCO

MORDCCO
MOROCCD
MOROCCO
®OROCCO
MOROCCD
MOROCCO
KOROCCO
MORDCCO
MOROCCO
MOROCCO
HOROCCO
MOROCCO
HOROCCO

HOROCCD
HORDCCO
MORODCCO

RORWAY
NORWAY

PANAKA
PANAMA
PANAMA
PANAMA
PANAMA
PANAMA
PANAMA
PANARA

POLAND
POLAND
POLAND

PORT-AZDR
PDRY-AZOR
PORT-AZIDR
PGRY~KIDR
PORT-AZDR
PORT-AZIDR

TRAP
TRAP
TRAP
YRAP
TRAP
TRAP
TRAP

SURF
SURF

LLna
LiHB
LLHB
LLH3
LLHB
LLH8
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB

TRAP
TRAP
TRAP

LLHB
LiHE

LLFB
LLFB
LLFRB
LeFB
LLFB
LLFB
LLFB
LLFB

UNCL
UNCL
UNCL

UNCL
UNCL
UNCL
L
LL

1972

1975
1976
13717
1978
1979

1973
1978
198¢0

1981
1982
1283
1984
1985
1986

muwwnwmuibnud i v an

(LR Y]

48
48

NORTH
NORTH
NORTH
NORTH
NORTH
NGRTH
NORTH
NORTH

48
48
4B
48

48
48

136
124

91
125

137
178

[
o N W

DATA

GATA
DAT A
DATA

BATA
GATA

GATA
DATA
DATA
JATA
DATA
DATA
DATA
OATA

DATA
OATA
DATA

DATA
GATA
RO LL

NOT
NOT
NOT
NOT
NOT
ROT
NOT

NOT
ROT
NOT
NaY
NOT
NOT
NOY

NOT

NOT

NOY
NOT
NOY

NOT
NOT

AVAILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE

AYAILABLE
AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
RYATLABLE
AVAILABLE
AVAILABLE
AVYAILABLE

AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AVATLABLE

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVAILABLE

AVAILABLE
AVAILABLE
AYAILABLE

AVAILABLE
AVAILABLE

5X5 H

OATA NOY AVAILABLE

WO LL

5X5 L]

DATA NOT AVAILASBLE

LJ-F

L J-F

i35

SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN

SPAIN
SPAIN
SPAIN

SPAIN
SPAIN

SPAIN
SPAIN
SPAIR
SPATHN
SPAIN
SPAIW
SPAIN

JAPAN
JAPAR
JAPAN
JAPARN
JAPAN

SPAIR
SPAIN
SPAIN
SPAIN
SPALN
SPAIN

LL

Ly

tL
it

AREA
AREA
AREA
AREAR
AREA
ARCA
AREA

AREA
AREA
AREA

AREA
AREA

ARER
AREA
AREA
AREA
AREA
ARER
AREA

zZEZZZ

AREA
ARER
AREA
AREA
ARCA
AREA

48

48

4B
4B

Vi WAt W

ICLAT
ICCAT
ICCAY
ICCAY
ICC

AT

LJ-F
La-F
LJ-F
LJ~-F
LJI~F
LJ-F
LJ-F

LJ-F
LI-F
LI—F

LJ-F
LJ-F

LI-F
LI-F
LI—F
LJ-F
LJ-F

DD O DD

LJ-F
Li~F
[
LJ-F
LJ-F
LJ-F

0.0357
0.0309
0.0200
0.0176
0.0123
0.01B4
J0.0222

0.0810
0.0003
0.0001

0.0004
0.00903

2.089%
0.2159
8.2389
0.0328
0.0314
0.0304%
0.58858

£.0235
0.1271
0.0&27
0.1310
6.0592

0.3012
0.50609
0.0004%
0.001%
0.0020

ERR

=HOR(MT)/SPR(MT)
=MOR(MTI/SPNCRKT)
SHOR(MTI/SPNCHT)
=MOR(HTY/SPNOKUT)
=MODR(HT)/SPNCHT)
=MOR(MTI/SPN(NT)
=MDR(MT)/SPN(NT)

=SPNIMTI/ZMOR(MT)
=SPNCHMTI/HOR(KT)
=SPNCHT)/ZMOR(HT)

=SPHNCNT)ZMORCMT)
=SPNCMTI/HOR(HT)

=MOR(MTI/ZSPNCHT)
=HOR(MTI/SPR(RT)
=MOR(MT)I/SPNCHT)
=ROR(MTI/FSPN(NHT)
=MOR(MTI/SPN{HT)
=MORCHTI/ZSPNIMT)
=MHORCHTI/SPHNCHTY

=PANCHY)ZSPNCKRT)
=PANCHAT )/ JPNCHT)
=PANCMT S/ IPN(HT
=PANCHTI/IPRCHT)
=PANLMTI/ZSPNCHT)

=S5PN-LLCHTIZAZ0R
=SPN-LL{KTI/AZ0R
=SPN~-LL{MTIFAZOR
=SPN-LL{AT)ISALOR
=SPN-LLCHTIZAZOR
=5PN—LLC(HMT)I/ZAZOR



PORT-MADE
PORT-MADE
PORT-HKADE
PORT—MADE
PDRT-MADE
PORT-MADE
PORT-MADE
PORT-MADE
PORT-KADE
PORT-MADE
PDRT-MADE
PORT-MADE
PORT-NADE
PORT-MADE
PORT-MAQE
PORY-MADE
PORT-MADE
PORT-MADE

PORT~-HAIN
PORT-MAIN
PORT—-MAIN

ROUMANY

SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIR
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN

SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPRIN
SPARIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN

PS
SURF
HAND

1970
1971
1972
1973
1974
1975
1976
19717
1978
1979
1980
1981
1982
1983
1984
1985
1985
1986

1986
1986
1986

TRAWL1IGTS

LLHB
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB
L1 HB
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB

LLHB
LLHB
LLHB
LLHB
LLHB
LLHE
LLHB
LLRE
LLHB
LLHE
LLKB
LLKE
LLHB
LLK8
LLHB
LLHB
LLB

1970
1971
1972
1973
1974
1975
1976
19771
1978
1979
1980
1981
1982
1983
1984
1985
i986

1970
1971
1972
1973
1374
1375
1976
1977
1978
1979
1980
1981
1382
1982
1984
1985
1986

VI A U ua ARG U o an o

11

3150
3334
3210
3833
2893
3747
2B16
3309
3611
2582
3810
4013
4554%
7100
6315
7431
8600

500
1100
1300
1105

100

89
667
T20
800
750
1120

900
1321
1243
1219
1156

?
42515
33367
43016
50446
38006
60668
66991
65985
125621
109229
?

?

3249
21855
23855
24657
234647
39487
334312

71186
50756

DATA
DATA

DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA

NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT

NO HAND
NO HAND
NO HAND
NO HAND

DATA
DATA

NOT
NOT

NG HAND

DATA
DATA
DATA

DATA

DATA
DATA
DATA
JATA

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

ND

OATA
DATA
DATA
DATA
DATA
DATA
YES
DATA
YES
YES
YES
YES
YES
DATA
YES
YES
DATA

NOT
NOT
NOT

NOT

NOT
NOT
Nay
NOT
NOY
NOT
LL

NOT

NGT
Li
[R5
NOT

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVATLABLE
AYAILABLE
AVATLABLE
AVAILABLE

515 M

5X5 M

SA5 M

5X5 M
AVAILABLE
AVAILABLE

5X5 N

AVAILABLE
AYAILABLE
AVAILABLE

AVAILABLE

AVAILABLE

AVATLABLE

AVAILABLE

AVAILABLE
ICCAT
ICCAT
ICCAT
ICCAY
ICCAT
ICCAT
ICCATY
ICCAT
ICCAT
ICCAT
ICCAT
ICCAT
ICCAT

LDEDODODRDOL ODLEOED

AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILASBLE
ICCAY YR

AVATLABLE

ICCAT VR
ICCAT YR
TCCATY ¥R
ICCAT VR
AYARTLABLE
ICCAT K
ICCAT W
AVRILABLE

LJ-F
LJ-F
LJ-F
LJI-F

LJ-F
LJ-F
LI~F
Li-F
Ly~F
LI-F
LI=F
LJ-F
LI-F
LJ-F
LJ4~F
LJ-F
LJ-F

LJ-F

LJ-F
LJ-F
La-F
Li-F

L$-F
LI-F

19

221
1104
5089

251
5115
4798
7119

35144
8520
40929
22616
2

2

187

TU BE RAISED.

SPAIN LL AREA

FOLLOWING EQUATION SUGGESTED
RHT=.0000034333%LJ~F**3.26231049

48 LJ-F

0.0011 =MADECMT)I/SPN(NKT)

MADEIRA HAND AREA 48 LJ-F 0.1667 =MADE-BB{MT)/HAND

SPAIN LL AREA
SPRIN L1 AREA
SPAIKN LL AREA

TO BE RAISED.

4B LJ-F
48 LJ-F
48 LJ-F

0.0014
0.0635
0.0009

PARTIAL DATA AVAYLABLE FDR SOUTHERN 4B.

SPATK L ARER

5 1978

RAYSED SIZE AVAILABLE



SPAIN
SPAIN
SPAIN
SPAIN
SPAIN

SPAIN

SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN

TRAP
TRAP
TRAP
GIL
PS

1981
1985
1986
1985
1986

TRAWL19T7S

TRAP
TRAP
HAND
HAND
SURF
TRAP
TRAW
TRAW
UNCL

SPAIN-CANABB

TUNISIE
TUNISIE
TUNISIE
TUNISIE
TUNISIE
TUNISIE
TUNISIE
TUNISIE
TUNISIE

TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY

USA
USA
US A
USA
Us A
USA
USA
usa
USA
usa
USA

UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL

UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UNCL
UKRCL

URCL
UNCL
UNCL
UNCL
UKCL
UNCL
UNCL
UNCL
URCL
UNCL
UNCL

1983
1384
1985
1386
1985
1985
1985
1986
1385

1985

1974
1975
1976
1981
1982
1983
1984
1985
1986

W LU VW

L ad
Wit oUW, [+-]

(U T SN

U muvinnnmam g o oan

NINNNNNNMNNDNDNDN

NN e

p
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DATA
DATA
DATA
DATA
DATA

DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RALSED

NOT
NOT
NOT
NOT
NOY

NOT

NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT

NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

AVATILABLE
AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILASLE

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILASLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE

AYAILABLE
AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVALILABLE

AYAILABLE
AVAILABLE
AYAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAIL ABLE
AVRAELABLE
AVAILABLE
AVATLABLE

CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LERGTH
CATCH AT LENGYH
CATCH AT LENGIH
CATCH AT LENGTH

137

SPAIN
SPAINM
SPAIN
SPAIN
SPAIN

SPAIN
SPAIN
SPALR
SPAIN
SPAIN
SPAIN
SPAIN
SPAIK
SPAIN

SPAIN

SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN

PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROYIDED

AREA
AREA
AREA
AREA
AREA

AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREAR

AREA

AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA

U.Sa
U.S.
UeSa
UaS.
UeSe
U.S.
U.S.
UaSa
U.S.
U.S.
V.S

4B
48
48

4B

wmwmmwmununao o

43 YR LJ-F

muunum Uy

LJ-F
LJ-F
LJ~-F
LJ~F
LJ~F

LJ-F
LJ-F
LJ-F
LJ~F
LJ~F
LJ-F
LJ-F
LJ-F
LJ-F

LJ-F
LJ-F
LJ~F
LJ-F
LJ-F
LJ-F
LJ-F
LJ-F
LJ3-F

0.0002
0.0007
0.0002
0.0005
0.06002

0.0008
0.0016
g.0008
0.0017
0.0016
0.0025
0.0008
0.0009
0.0008

0.0001

0.0071
0.0337
0.0562
0.0063
0.0211
0.0114
00121
€.0500
0.0528

=SPN-TRAP(MTI/LL
=SPN~TRAP(HT)I/LL
=SPN-TRAP(MT)/ZLL
=SPN~GILL(MT)/ZLL
=SPN-PS(MT)/LL

=SPN-TRAP(MT)/LL
SSPN~TRAP(MTI)/LL
=SPN-HANDCMT)/LL
=SPN—HANDCHT)I/ZLL
=SPN-HAND(MT)/LL
=SPRN-TRAP(NT}/LL
=5PN-TRUL(HT)I/LL
=SPN-TRWL(MT)I/LL
=SPN-UNCL(MT)/LL

=SPN-CANCMT) 7LL



Usa
UsA
USA
Usa
USA
Usa

USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR

UNCL
UNCL
UNCL
UNCL
UNCL

HARP
HARP
HARP
HARP
HARP
HARP
HARP
HARP
HARP

GILL

UNCL
UNCL

UNCL
UNCL
UNCL
UNCL
UNCL
UNCL

LLHB
LLAB
LLMB
Lime
LLMB
LLMB
LLHE
LLMB
LLMB
LLUMB
Li M8
LLHB

1981
1982

1986

NN

NNNIMNNNNMNNRN

NNNNNNNNN

~N
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RAISED
RALISED
RAISED
RAISED
RAISED

RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED

RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED
RAISED

RAISED

RAISED
RAISED
RAISED
RALSED
RAISED
RAISED
RAISED
RALISED
RAISED

RALSED
RAISED

RAISED
RAISED
RAXLSED
RAISED
RAISE
RAISED

DATA
DATA
DATA
DATA
DATA
DATA
OATA
DATA
DATA
DATA
DATA
DATA
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CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH

CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH

CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT ‘LENGTH
CATCH AT "LENGTH
CATCH AT :LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH

CATCH AT LENGTH

CATCH AT LENGTH
CATCH AT LENGYH
CATCH AT LENGTH
CAYCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH

CATCH AT LENGTH
CATCH AT LENGTH

CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH
CATCH AT LENGTH

D CATCH AT LENGTH

NOT
HOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOY
NOT
NOY

CATCH AT LENGTH

AVAILABLE
AVRILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AYALLABLE
AVAILABLE
AYRILABLE
AVAILLABLE
AVATLABLE

PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED

PROVIDED
PROVIDED
PROVIDED
PROYIDED
PROVIDED
PROVIDED
PROVIDED
PRCVIDED
PROVIDED

PROVIDED
PROYIDED
PROVYIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED

PROVIDED

PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED
PROVIDED

PROVIDED -

PROVIDED

PROVIDED
PROVIDED

PROVIDED
PROVIDED
PROVIDED
PROYIDED
PROVIDED
PROVIDED

JAPAN
JAPAN
JAPAN
JAPAN
JAPAKR
JAPAN
JAPAN

U.Sa
UuSa
UeSa
UsSa
UeSa

UusSa
UsSa
UaSa
UaSo
U.S.
UeSa
UuSa
UaSe
UsSa

U.S.
U.S.
UaS.
U.S.
U.Se
UsSa
U.S.
U.S.
U.S.

U.S.

UuS.

UeSa

U.5a

U.S.

UeSa

AREA
AREA
RREA
AREA
AREA
AREA
AREA

oD DO D

LJ—F
LJ-F
LJ-F
LJ-F
LJ-F
LJ~F
tJ-F

0.0450
0.67T09
0.1838
0.0830
0.0854
0.0668
G.1368

{USSR(MTIAREA4B)/
(JPN{MTI AREA4B)D

JPN(KT) AREA

JPN (MTINGRTH

43 =

2
>

JPN(HNo) AREA4B/

JPHN{Ho) ARERX

NORTH



USSR
USSR
USSR

U3SR
USSR

VENEIUELA
VENEZUELA
YENEZUELA
VENEZUELA
VENEZUELA
VENEZUELA
YENEXUELA
VENEZIUELA
YENEIUELA
VENEZUELA
VENEZUELA
VENEZUELA
VENEZUELA
YENEZUELA
VENEZUELA
VENEZUELA
VENEZUELA

LLMB 19864
LiMB 1985
LLMB 1986
PS 1978
TRAWLLOTE
LL 1970
LL 1971
LL 1972
LL 1973
LL 1974
LL 1375
LL 1976
LL 1377
[RS8 1978
LL 1379
LL 1980
LL 1981
Li i382
LL 1983
(RS 1384
Li 1985
LL 1386

48

43

NN

Wb b W W W

16
13
18

-y

DATA
DATA
DATA

DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

NOT
NOT
NOT

NOT
NOT

NOT

NOY
MODT
NOT
NOT
NOY
NOY
NOTY
NOT

NOT
NOT
NOT
NDT

NOTY

AVAILAALE
AVAILABLE
AVAILABLE

AVATLABLE
AVAILABLE

AVATLABLE
AVAILABLE
AVAILASBLE
AVATLABLE
AVATLABLE
AVAILABLE
AYATLABLE
AYAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AYAILABLE
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JAPAN
JAPAN
JAPAN

JAPAN
JAPAN

Usa ti
USAE LL
Usa Li
USk LL
USA LL
USA LI
Usa Li
USA LL
USA LL
USA L
USA Lo
USA LL
Usa Lt
USA Lt
USA LL

USk 1L

L

Li

LL
Lt

ARER
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
ARER
AREA
ARER
AREA
AREA
AREA
AREA
RREA

AREA
AREA
AREA

AREA
AREA

WWwwwhWwwWwwewwwww

0.069%
0.0329

DWT?
DWT?
DWT?
DHT?
DHT?
DWT?
DWY?
DuT?
DRT?
BWTZ
DHT?
OHT?
DHT?
DW¥?
DWT?
OWTY?
DHT?
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TABLE 2. SHORDFISH CATCHES, AVAILABILITY OF SIZE DATA AND SUGGESTED EATA MATCHING, SOUTH ATLANTIC, 1970 - 1986«

RE
AD SUGGESTED
CATCH 17 STIZE #FISH  SUBSTITUTIONS OR

COUNTRY GEAR YR AREA TIKE (MT) NOD. S GEAR AREA TIME MEAS.SAMPLE REMARKS RuoFa
ANGOLA SURF 1984 7 YR 26 DATA NOT AVAILAALE
ANGOLA SURF 1985 7 YR 228 DATA NOY AVAILABLE
ANGOLA SURF 1986 7 YR DATA NOY AVAILABLE
ARGENTINA LL 1970 6 YR 400 DATA NOT AVAILABLE =ARG(MT)/BR(MT)
ARGENTINA LL 1971 6 YR &3 DATA NDT AVAILABLE BRASIL Lt AREA 6 YR E~F 0.5575 =ARGUMT)I/BR{MT)
ARGENTINA LL 1972 6 YR 100 DATA NOT AVAILABLE BRASIL LL AREA 6 YR E-~F 0.9259 =ARG(MY)I/AER(HT)
ARGENTINA LU 19373 3 ¥R 48 DATA NOT AVAXILABLE BRASIL LL AREA 6 YR E-F 043504 =ARGUHMTI/ZBR{MT)
ARGENTINA LL 1974 & YR 10 DATA NOT AVAILABLE BRASIL LL AREA & YR E~F 0.0287 =ARGIHT)IZ/BR(HMT)
ARGENTINA LL 1975 6 YR 10 DATA NOT AVAILABLE BRASIL LL ARER 6 YR E-F 0.0314% =ARG(MY>/BR{MT)
ARGENTINA LL 1976 6 YR 111 DATA NOT AVAILABLE BRASTL LL AREA & YR E~F 0.2984 =ARGCHTI/BR(NTD
ARGENTINA LL 1917 3 YR 132 DATA NOT AVAYLABLE BRASIL LL AREA 6 YR E~F 0.4000 =ARG(MTI/BR(MT)
ARGENTINA LL 1378 & ¥R 4 DATA NOT AVAILABLE BRASTL LL AREA 6 YR E-F 0.0290 =ARG(MTI/BR(MT)
ARGENTINA URNCL 1982 & YR 20 DATA NOT AYAILABLE BRASIL LL AREA & YR E-F 0.0326 =ARGUMTI/BRCHT)
ARGENTINA UNCL 1985 6 YR 361 DATA NOT AVAILABLE BRASTIL LL AREA 6 YR E~F 247257 =ARG(HTY/BR(HT)
ARGENTINA UNCL 1986 6 YR 31 DATA NOT AVAILABLE
BENIN GILL 1981 T ¥R 18 DATA NOT AVAILABLE
BENIN GILL 1982 7 YR 24 DATA NOT AVAILABLE
BENIN GILL 1984 7 YR 85 DATA NOT AVAILASBLE
BENIN HS 1984 7 YR 1 DATA NOT AYAILASBLE
BENIN GILL 1985 7 YR 90 DATA NOT AVAILAGLE
BENIN GILL 1986 1 YR 39 CATA NDT AVAILABLE
BRAZIL LLHB 1970 6 YR 162 DATA NOT AVAILASBLE
BRAZIL LLHB 1971 5 YR 113 2658 YES LL ICCAT H E~-F
BRAZIL LLHB 1972 ) R 108 2027 YES LL ICCAT M E~F
BRAZIL LLHB 1973 & YR 137 2465 YES LL ICCAT M E~F
BRAZIL LLHB 1974 ] "YR 348 5919 YES iLL ICCAT H E-F
BRAIIL LLHB 1975 6 YR 318 6254 YES LU ICCAT M E-F
BRAZIL LLHB 1976 [ YR 372 4105 YES Lk ICCAT M £~F
BRAZIL LLHB 1977 [ YR 330 4669 YES LL YICCAT R £E-F
BRAZIL LLHB 1978 6 IR 138 3328 YES LL ICCAT M E-F
BRAZIL LLHB 1979 [ ¥R 213 4927 YES LL ICCAT M E-F
BRAZIL LLHB 1980 6 YR 1125 15810 YES tL ICCAY ¥ E-F
BRAZIL LLHB 1981 [ YR 405 7081 YES 1L TICCAT M E~F
BRAZIL LLHB 1982 6 TR 614 5919 YES tL ICTAT N £-F
BRAZIL LLHB 1983 & YR 471 610Y YES LL ICCAT E-F
BRA&ZIIL LLHB 1984 & YR 341 5755 YES LL ICCAT M E-F
BRAZIL LLHB 1985 & YR 148 6§18 YES LL XCCAT M E~-F
BRAZIL LLHB 1986 3 YR
BRAZIL SURF 1977 6 YR 12 DATA NOTV AVAILABLE BRAITIL LL AREA & H E-F 0.0364 =3R(MTI SURF/LL
BRAZIL SURF 1978 [ YR 5 DATA NOY AVAILABLE BRAZIL Lt ARER 6 M E-F 0.0362 =BRUMT) SURF/LL
BRAZTL SURF 1979 6 YR 1 DATA NOT AVATLABLE BRAZIL LL AREA & M E~F 0.0047 =BR{MTY SURF/LL
BRAZIL SURF 1380 6 YR 3 OATA NOT AVAILABLE BRALIL L ARER & M E-F 0.0027 =B3RCHTI SURF/LL
BRAZIIL SURF 1981 & YR 1 DATA NOT AVAILABLE BRAZIL LL AREA & B E-F 0.0025 =BR{KTI SURF/LL
BRAZIL SURF 1982 & YR 1 DATA NOT AVAILABLE BRAZIL LiL ARERZ 6 M E~F 0.0016 =BR{MT2 SURF/LL
BRAZIL SURF 1984 & YR 3 CATA HOT AVAILABLE 3RAZIL LL AREA 6 M E-F 0.0029 =BRIHTI SURF/LL
BRAZIL SURF 1985 6 TR DATA NOT AVAILABLE
BRAZIL SURF 1986 & YR DATA NOT AVAILABLE



BRAS.JPN
BRAS.JPN
BRAS.JPN
BRAS.JPN
BRAS.JPN
BRAS.JPN
BRAS.JPN
BRAS.JPN
BRAS.JPN
BRAS.JPN

BRAS.KDR
BRAS.KOR

BULGARIA

CHI-TAIW
CHI-TAIW
CHI-TAINW
CHI-TAIH
CHI-TAIW
CHI-TAIUW
CHI-TAIM
CHI-TAIW
CHI-TAIW
CHI-TAIN
CHI-TAIW
CHI-TAIY
CHI-TAIH
CHI-TAIW
CHI-TAIW
CHI-TAIK
CHI-TAILN

CUBA
CUBA
CuBA
CUBA
CuUBA
CUBA
cusa
CuBA
CUBA
CLuBa
CUBa
cupa
CUB&
cusa
CUBA
Cusxa
CuBA

GHANA
GHAHA
GHANA
GHANA
GHANA
GHANA
GHANA

LLFB
LLFB
LLFB

LLFB

SURF
SURF
SURF
SURF
SURF
SURF
SURF

1985
1986

(A <20 < S« - N« N« S« N -

o o

SBUTH
SOUTH
SOUTH
SOUTH
SOUTH
SouUTH
SOUTH
SQUTH
S0UTH
SOUTH
50UTH
SO0UTH
SOUTH
SOUTH
SOQUTH
SOUTH
SOUTH

SOUTH
SQUTH
S0uTH
SOUTH
SOUTH
SOUTH
SOuTH
SOUTH
SCUTH
SGUTH
SCUTH
S$QUTH
SouUTH
SOUTH
SOUTH
S0UTH
SOUTH

N

10
155
1713
351
213
364
233
122
227

27
49

985

DATA

DATA

NOT AYAILABLE
NOT AVAILABLE
NOT AVAILABLE
LL ICCAT M
LL 5X5 M
NOT AVAILABLE
LL 5XS M
Ll ICCAT M
NOT AYAILABLE

NOT
NOT

AVAILABLE
AYAILABLE
NOT AVAILABLE
NDT
NOT
NOT
NOT
NOT
NOT
NOT
Nar
NOT
NOT

AVAYLABLE
AYAILABLE
AVAILABLE
AVATLABLE
AYAILABLE
AVAILABLE
AVATILABLE
AVAILABLE
AYAILABLE
AVAILABLE
ICCAT Q
ICCAY
ICCar
5X5
ICCAY
ICCay

[oN ol =3 =3 »3

NOT
NOT
NOY
NOT
NDT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NCT
NOT
Ot
NOY

AVAILASLE
AVAILABLE
AVAILLABLE
AVATLABLE
AYAILAZLE
AVAILABLE
AVAILABLE
AVATLABLE
AVATLABLE
AVATLABLE
AVAILABLE
AYALLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVALILABLE

NOT
NOT
NOT
NOT
NOT

AVAILABLE
AVAILABLE
AVATLABLE
AVAILABLE
AVAXLABLE
AVAILABLE

NOT AVALLABLE

6T4%
176

389
519

548
468

813
1264
1254

BRAZIL Lt AREA 6 M
BRAZTIL LUL AREA 6 M
BRAZIL LL AREA &6 M

E~F SUSPECTED LJ-F.

SUGGESTED FORMULA.
BRAZIL L1 AREA 6 M
RAISING TO BE MADE

RuT=.00001824%LJ~-

BRAZIL LL AREA & M
BRAZIL LL AREA 6 M
JAPAN LL S ICCAT Q
JAPAN LL S ICCAT Q
JAPAN L 5 ICCAT 9q
JAPAN LL 5 ICCATY ¢
JAPAN LL S YCCAT Q
TO BE RAISED USING

USING EXITHER USA
JAPAN LiL § ICCAT Q
TG BE RAISED USING

USING EXTHER USa

JAPAN LL S TICCAT €
JAPAN LL S ICCAT ¢
JAPAN LL § ICCAT ¢
JAPAN Li § ICCAT Q
JAPAN LL S ICCAT Q
JAPAN LL 8§ XCCAT ¢
JAPAN LL S ICCAT C
JAPAN Li 5 ICCAT ¢
JAPAN LL 5 TCCAY ¢
JAPAN LL § ICCAT ¢
JAPAN LL S ICCAY Q

E-F 0.0303 =BR.JP(MTI/BR(NT)
E-F 1.1232 =3RJJPIMTI/ZBRCNT)
E~F 0.8122 =BR.JIP(MTI/BR(HT)

T0 BE RAISED.
R¥T=.00001826%LJ-F~*2.99507
E~F 0.5928 =3R.JP(MT)I/BR(MT)
USING
Fr*2.39501

E~F 0.0726

E-F D.14385

LJ-F 1.6491 =CHICHT)/JPNCHT)
LJ-F 642283 =CHICMT)ZJIPNUMT)
LI~F 1.8736 =CHICHT)/JIPNCHT)
LJ-F 1.7619 =CHI(MTI/JPNCHT)
LJ-F 18790 =CHICHMTI/IPN(HT)

E~F/RWT FORMULA

(2Z+4A3 OR SPAIN (48)

LJ~-F 0.1474 =CHICMTI/ZJPNCHMT)
E-F/RNu

(2¢4A3 DR SPAIN (4B)

LI—~F 8.5688 =CUYA(KHTI/JIPN(HT)
LJ-F 324457 =CUBA(MT)I/JIPR{NT)
LJy-F 1.0903 =CUBAC(MYDI/ZJIPN(HMT)
LJ-F 1.1685 =CUBA(MT)/JIPNCHTY
LJ-F 0.5142 =CUBALMTYFASIPN(HT)
LJ-~F 0.2364 =CUBA(MTY/JPN(NT)
Lo-F 0.118% =CUBACHTIZIPR(AT)
LJ—~F 0.1592 =CUBATMYTIAJPRNIMT)
LJ-F 0.56T7T9 =CUBA(MT I/ IPNCHT)
LJi-F 0.3592 =CUBA(MTI/IPNCHTS
Ly~F 0.3200 =CUDACRTI/ZIPN(NT



JAPAN

JAPAN

JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN

JAP AN

KGOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA
KOREA

NIGERIA
RIGERIA

PANAMA
PANAMA
PANAMA
PANAMA
PANAMA
PANAMA
PANAMA
PANAKA

S.AFRICA
S.AFRICA
S.AFRICA

S.AFRICA
S.AFRICA
SJAFRICA

LLHB

LLHB

LEHA
LLHB
LLHB
LLHB
LLHB
LLHB
LLHB
LUHB
LLH8
LLHB
LLHB
LLHE
LLHB
LLHB
LLHB

BB

LLF8
LLFB
LLFB
LLFB
LLFB
LLFB
LLFB
LLFB
LLF8
LLFB
LLFB
LLFB
LLFB
LLFB
LLFB
LLFB
LLFB

UNCL
UNCL

LLFB
LLFB
LLF8
LLFB
LLFB
LLFB
LLFB
LLF8

LLHB
LLHB
LLHB

1970

1971

1372
1973
1974
1975
1976
1977
13978
1979
1380
1981
1982
1983
1984

1986

1983
1984
1985
1986

1983
1984

1972
1973
1974
1975
1976
13717
1978
1979

1984
1985
1986

TRAWL19T9
TRAWL1980
TRAWL1981

SOUTH
SOUTH

SOUTH
SOUTH
SOUTH
SOUTH
S0UTH
SOUTH
S0UTH
SOUTH
SODUTH
SOUTH
SOUTH
SouTH
souUTH
SouTH
SQUTH

S50UTH
SOUTH
SOUTH
SOUTH
SOUTH
SDUTH
SOUTH
S0UTH
SOUTH
SDUTH
SOUTH
SOUTH
SOuUTH
SQUTH
SOUTH
SOUTH
SOUTH

-

S0UTH
SOUTH
SOUTH
SO0UTH
S0UTH
SOQUTH
SO0UTH
SOUTH

~ it

2B
31

1730
1312
3914

3865

8350
21835
19943
44683
234806
52055
58237

DATA
DATA

DATA
DATA
DATA
DATA
DATA
DAYA
DATA
DATA

DATA
DATA
DATA

DATA
DATA
DATA

Lt
tt
LL
Lt
NOT
LL

NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NDT

NOT
NOT
KOT

10x20
10x20
10Xx20
10X20 M

AVAILABLE
10x20
10x20
ICCAT
YCCAT
ICCAT
ICCAT
ICCAT
ICCAT
ICCATF
1CCAT
ICCAT
ICCAY
ICCAT

XXX

xx

CODOOLCDOLDELED

AYAILABLE

AVAILABLE
AVAILABLE
AVAYLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AYATLABLE
AVATLABLE
AVAILABLE
AVAILABLE
$X5 Q
5X5 M
5Xx5 M
ICCAT M

AVAILABLE
AVATLABLE

AVATLABLE
AVAILABLE
AVAILABLE
AYAILABLE
AVATLABLE
AVAILAGLE
AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE
AVATLABLE

AVAILABLE
AVALLABLE
AVAILABLE
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RWT

CE-F

RNT
E~F

E-F

E-F

LJ-F
LJ~-F
LJ~F
LJ-F
LJ~F
LJ-F
LJ-F
LJ-F
LJ-F
LJ-F
LJ~-F

LJ-F
LJ-F
LI-F
LI-F

85
553
450

240

RAISING
RAISING
RAISING
RAISING

RAISING

RAISING

SAMPLING
SAMPLING
SAMPLING
SAHPLING
SAMPLING
SAMPLING
SAHNPLING
SAMPLING
SAMPLING
SAMPLING
SAMPLING

LEVEL

DONE
DONE
DONE
PONE

DONE

DONE
SHOWN IN
SHOWN IN
SHCOWN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHOWN IN
SHCWN IN
SHOWN IN
SHOWN IN

TABLE 3
TABLE 3
TABLE 3
TABLE 3
TABLE 3
TABLE 3
TA3LE 3
TABLE 3
TABLE 3
TRBLE 3
TABLE 3

]

HTC85) =TOTALMY®S0UTHC#)/TOTALC D]

JAPAN LL
JAPAN LL
JAPAN LL

JAPAN LL

JAPAN LL

TJAPAN LL

JAPAN LL
JAPAN LL

1CcC
I{C
ICC
"ICC
ICC
Icc
1ec
ICC

(R N R NV N WP

AT Q LJ-F
AT @ LJ-F
AT '@ LJ-F
AY @ LJ-F
AT ¢ LJI~F
AT € LJ-F
AT Q@ LJ-F
AT ¢ LJ-F

0.6399 =KDR{MTI/JIPNCHMT)
8.8261 =KOR(HTI/JIPNCHT)
245235 =KDR(MTI/JIPNCNT)
2.5604 =KOR{HTIZIPNCHT)
0.5728 =XOR(MTI/JPN(MY)
0.2984 =KOR(MTI/JIPN(MT)
0.2506 =KDR(MT)/JPN{NT)
0-1731 =KOR{MTI/JPN{MT)

TO 3€ RATSED USING LJ-F TO RWT CONVERSION
RWT=0.00001824%LJ~FA~2,9950F

JAPAN LL
JAPAN LL
JAPAN LL
JAPAN LL
JAPAN LL

IlcC
Icc
ICC
ICC
ICC

[ " R 7. IRV 7.}

AT § LJ-F
AT Q@ LJ-F
AT 4 LJ-F
AT @ LJ-F
AT @ LJ~-F

0.0917 =PANCMYI/JIPNCMT)
2.3804 =PANCMTI/ZJUPN(MYT)
0.1011 =PANCHTI/JPN(MT)
0.3040 =PANCHY)I/JPHIMNT)
0.049% =PANCMT)I/JPN(HT)



S.AFRICA
S.AFRICA
S<AFRICA
S<AFRICA
S<AFRICA

1060
YOGO

URUGUAY
URUGUAY
URUGUAY
URUGUAY
URUGUAY
URUGUAY

USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
usse
USSR
USSK
USSR
USSR

USSR
USSR
USSR

TRAML1982
TRAWL1983
TRAML1GEB4
TRAWL1985
TRAWL1986

UNCL
UNCL

LLHB
LLHB
LLHB
LLHB
LLHB
LLHB

LLMB
LLHB
LLHKB
LLMB
LLMB
LLMHB
LLKE
LLHB
LLHB
LLAB
LLM8
LLMB
LiM8
LimMB
LinMg
LLMB
LLMHB

PS
SURF
SURF

1985
1986

1981
1982
1983
1984
1985
1986

1970
1971
1972
19373
1974
1975
1976
1977
1978
1979
19890
1981
1982
1983
1984
1985
1986

1978
1981
1984

~ N el i

L R R L I I AT B BT R S A VAN A ] LS * S« SN = < N < o}

=

o o

115
6563
1460
2464
1685
1685

1716

12

DATA
DATA
DATA
DATA
DATA

DATA
DATA

OATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAY A
DATA
DATA
OATA
DATA
DATA
DATA

DATA
DATA
OATA

NQT

NOTY
NOT
NOT

NOT
NOT

NOT
NOT
NOT
NOT
NGT
NOT

NOT
NOT
NQT
NOT
NOT
HQT
NOT
NDT
NOY
NOT

NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT

AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE

AVAILABLE
AVATLABLE
AVAILABLE
AVAILASBLE
AVATLABLE
AVALLABLE

AVAILABLE
AYATLABLE
AVAILASLE
AVAILAGLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVALILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVAILABLE
AVATLABLE
AVAILABLE

AVAILABLE
AVAILABLE
AVAILABLE

BRAZIL
BRAZIL
BRALIL
BRAZIL
BRAZIL

JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN

"JAPAN

JAPAN
JAPAN
JAPAN
JAPAN
JAPAN

JAPAN
JAPAN
JAPAN

AREA
AREA
AREA
AREA
ARER

AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
ARER
AREA
AREA
AREA
AREA
AREA

AREA
AREA
AREA

[ S T I D S i TR ]

~

=B <N~ N < i vl

OO0 ELDODLODLDODODDDLOOOD

[=X o3 =]

LJ—-F
LJ~-F
LJ~F
LJ-F
LJ—F
LJ~-F
LJ-F
LJ-F
LJ~-F
LJ-F
LJ-F
LJ-—-F
LJ~F
LJ-F
LJ-F
LJ—-F
LJ-F

LJ—-F

LJ-F

LJ-F

0.2840
1.07398
3.0998
1.2258
11.3851

0.5359
1.5600
0.3844
0-5695
0.1325
D.1276
0.0367
0.0102
0.0321
0.04560
0.0134

0.0459
0.0041
0.0038

=URG(MTI/BRLCHT)
=URGCHT)/BRICHT)
=URG (MY I/BRICNT)
=URGCHTI/BRZCHT)
=URGCHT)I/BRICHT)

USSRCMTDAREA T
CENCATY RREATT T
JPNCMY) AREA T a
JPN(KMT) SOUTH %

JPN(Na) ARERA 7

JPN(¥o) AREA 6+7



Ta3dLe 3. E3TIMATED ZATCH IN NUM3ER 3F FLISA (L) 112 TOTAL WUMZZIR QF FISH SAMPLED (N), JAPANESE LOIONSLINZ, BY

AT AREA,
YEAR i 4AREAS (HERT A i AREAS (5GUTH)D
U I U
i 1e2+3 i 4 A { 43 i 5 § TCTAL i 5 | 7 ] TOTAL
i N C { N C { 1 c i N [ N C i N c i M [o § N C
PN S, Voo i o e e
t i | i I | i i
1375 | 429 2549 | 5¢5 530 f 1574 15251 ) 21 233 | 2353 24320 | 9 39 | 1042 7701 } 1051 7730
137186 | 826 3354 | 422 4375 | 1C54 51133 1} 46 251 215% 13858 | 0 0 i 68 1312 | 58 1312
177 ] 348 333s | 354 431l 13 1072 ) 40 35 1762 13533 | 8 18 | 362 3396 | 570 3914
13773 | 52 2032 ¢ 235 +515 | 355 4734 | 1 31 715 11522 | 4 151 535 3704 439 3355
1379 ¢ 364 1517 4235 44605 | 278 2171} 3 53 4 399 3153 | 1 14 383 8338 | 333 2350
1330 | 117 22531 5586 1309 | 534 5237 | PR 23 | 1391 15530 } 298 2129 | 1131 137535 } 1359 21335
1331 ¢ 33 3353 1} 524 93329 ) 1137 5630 | b 13 ] 1753 13277 } 0 4132 | 880 15751 | 830 19943
1722 | 121 1463 | 317 3385 | 228 10627 | 3 5% | 155 21256 | §4 2672 | 2532 42011 | 2636 63683
1333 | 125 543 |} 239 3193 | 356 3429 | 2 11+ | 732 32565 | 34 955 | 336 22341 1} 973 23Blé6
1384 1§ 133 1875 1} 335 4136 i 4346 4313 ] 33 343} 1274 11232 | & 956 | 2969 51099 | 2375 52055
17385 | 48 322 | 1234 1565 | 625 35393 1} 71 235 | 1773 132032 f 228 7273 f 355% 30364 | 3787 53237
e | | S | | | | S |
-~
2 .
- Oct, 1, 1287
Table 4. ATLARTIC SWORDFISH CATCH (1000 PT)
AR YRR TIPS XL AITLETTZIRREERS ST EI2R
CAPTURA PEL ESPAOA ATLANTICOD (1000 TM)
FERSETIETALT AR SRR IR RTARIFTET IR v ST
PRISE ESPADCN ATLANTIQUE (1000 TM)
FAEE IR SR RF TEIVERKIRNIFIFIRAIFNRTER
1972 1973 1374 1975 1976 1977 1378 1379 1930 1581 1932 1533 1934 1935 1%
TOTAL R 12.6 13.2 13.4 13.4 13.0 13.4 19.2 19.5 22.9 193.4 23.2 25.4 31.5 34.7
ATLANTIC o o o o o o o & 7.1 8.8 .2 9.7 3.8 2.5 13.7 1é.4 17.5 13.7 17.9 19.6 2%.6 22.5 15.
BRASIL 4 o o o = o « = Dal 6.1 0.3 0.3 0.4 0.4 0.3 0.4 1.5 0.6 1.0 0.3 c.5 .4 [
CANADA & » o o o o o 0.0 0.0 0.0 0.0 0.0 0.1 2.2 3.0 1.9 c.6 5.8 1.1 c.¢ 0.6 0.t
CHINA (TAIWAN [ 0.8 1.1 0.8 0.9 0.9 0.7 0.6 1.3 0.6 c.5 0.6 0.4 0.3 0.3 Ce
CUBA 4 v e o 4 o & o @ c.1 8.5 1.1 0.5 0.6 0.7 0.8 D.4 0.6 0.4 0.7 1.2 1.4 1.5 Col
JAPAN © 4 4 o a o o o = 1.8 1.0 1.4 1.5 8.3 0.8 c.9 1.9 2.1 2.2 " 3.7 1.9 3.8 4.7 t.t
KIREA & v o o o o o o« & 0.4 1.0 0.7 0.5 1.1 1.2 1.1 0.6 0.7 0.4 6.7 6.5 0.4 0.3 [
PANAMA e e e e e e 3.0 0.4 0.1 0.1 0.2 8.1 0.2 0.1 2.2 0.0 0.0 6.0 [ c.0 0.t
ESPANA e e e e e e 3.2 3.8 2.9 3.7 2.3 3.3 3.8 2.6 3.8 4.0 4.6 7.1 Ga2 7.4 8.t
LSA v 4 & 6 4 4 a e e 0.2 C.b 1.1 1.7 1.4 9.9 3.7 4.6 5.6 k.5 5.1 4.8 [ 1 4.6 [
LRUSUAY & & o w « & = & 0.0 0.0 0.0 ©.0 3.0 0.0 n.0 0.0 2.0 g.1 5.7 1.5 g 1.7 1.
USSR 4 o o o a o « o » 8.2 0.2 0.1 6.3 0.2 2.1 0.2 0.1 6.2 2.0 0.1 ¢.0 0.2 0.1 0.t
CTHERS & o w o o & » & 0.2 0.2 0.1 2.1 0.2 9.2 0.1 0.4 0.5 0.2 0.3 ¢.3 t.4 1.0 .
MEDITERRANEAN & o o o o 5.5 o4 4.6 3.9 4.2 4.9 5.5 S.1 S.4 5.7 5.3 s.3 10.3 2.1 bat
ALGERIE W v o o 2 o « o 0.0 0.1 0.2 0.5 0.4 0.4 9.3 2.5 0.5 0.2 0.9 2.9 0.9 9.9 0.¢
ITALY & 4 o e« o o o = « 3.7 2.8 3.3 3.0 3.3 3.3 4.0 3.5 3.7 3.4 2.6 2.7 T.6 B.8 2.
MALTA o o o o & o o o = 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1  C.2 0.2 0.2 0.1 6.1 8.1 0.°
HAROC v o ¢ & o o = + « 0.2 0.2 0.2 0.1 0.2 0.1 0.2 0.0 6.0 0.0 0.0 C.0 c.0 0.0 0.
ESPANA 4 v 4 o o o« o » 1.3 1.1 0.7 0.1 0.1 c.7 0.7 0.8 0.8 1.1 0.9 1.3 1.2 1.2 1.,
OTHERS & v & o o o « = 0.1 0.1 0.0 0.0 0.1 0.2 0.1 0.2 0.1 0.2 0.7 0.8 1.0 1.1 la-



TABLE 5. CONVERSION EQUATIONS REPORTED IN THE PAST ON VARYOUS MEASUREMENTS
OF SWORDFISH

A=

Bx=

AREA

TIME N MIN MAX SOURCES

LOWER JAW~FORK LENGTH TO ROUND WEIGHT

RWT(kg) = A * LJ*F(cm)B

.30399E-05
.64328E-05
.33816E-05
+21258E~05

.34333E-05
.55224E-05
.36186E~05
.12032E-05
.42030E-05

L1824 E~-05

3.2854
3.1291
3.2532
3.3666

3.2623
3.1576
3.2458
3.4585
3.2134

2.9950

IBERICA
IBERICA
IBERICA
IBERICA

IBERICA
N.C.W.ATL.
N.C.W.ATL.
N.C.W.ATL.

N.C.W.ATL.

SW ATL.

LOWER JAW-FORK TO DRESSED WEIGHT

B
DWT{Lbs.) = A * LI-F(cm)

.1133E-04
.6152E-05
L1791E-04
.2914W-05
L1311E-04
L2174E-05
.2715E-05
.8779E-05

.10123E-04

DWT(kg) = A *

3.1110
3.2380
3.0220
3.3760
3.0770
3.4420
3.4110
3.1670

3.1370

LJ—F(cm)B

.64338E-05
.30415E-05
.29082E-05
.65265E~-05

L43491E-05

.68566E-05
+51250E~05
.12197E-05
.16409E~05

.25608E~05

.29495E-05
.24002E-03
+20424E-05
.10952E-05

.185844E-5

3.109
3.253
3.271
3.113

3.188

3.101
3.152
3.444
3,381

3.293

3.271
3.315
3.846
3.467

3.363

NW ATL.
NW ATL.
NW ATL.
NW ATL.
NW ATL.
MW ATL.
NW ATL.
NW ATL.

NW ATL.

GUINEA
GUINEA
GUINEA
GUINEA

GUINEA

SENEGAL
SENEGAL
SENEGAL
SENEGAL

SENEGAL

CANARILAS
CANARIAS
CANARIAS
CANARIAS

CANARIAS

Q-1
Q-2
Q-3
Q-4
YR

Q-2
Q-4
YR

YR

OCt -

Q-1
Q-2
Q-3
Q-4

YR
Q-1
Q-2
Q-3
Q-4
1®

Q-1

Q-3
Q-4

YR

178

24
35
78
39
28
21

122
125
125
121
121
121
120
124

82

206
209
205
207
207
203
209
209

287

J.C.REY,

SCRS/87/37
SCRS/87/37
SCRS/87/37
SCRS/87/37

SCRS/87/37
SCRS/87/37
SCRS/87/37
SCRS/87/37

SCRS/87/37

CALC”D BASED SCRS/78/51

S .TURNER,
S .TURNER,
S.TURNER,
S.TURNER,
S.TURNER,
S .TURNER,
§.TURNER,
S.TURNER,

5.TURNER,
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MIAMI WS 86/11
MIAMI WS 86/11
MIAMI WS 86/11
MIAMI WS 86/11
MIAMI WS 86711
MIAMI WS 86/11
MIAMI WS 86/11
MIAMI WS 86/11

MIAMI WS 86/11

SCRS/87/37
SCRS/87/37
SCRS/87/37
SCRS/87/37

SCRS/87/37

SCRS/87/37
SCRS/87/37
SCRS/87/37
SCRS/87/37

SCRS/87/37
SCRS/87/37
SCRS/87/37
SCRS/87/37
SCRS/87/37

SCRS/87/37

145

A= B= AREA TIME N _MIN MAX SOURCES
.517 E-05 3.16 NE ATL. YR 486 REY & GARCES, SCRS/78/87
.961669E~6 3.533 MEDIT. YR J.C.REY, SCRS/87/37
97 E~06  3.49 MEDIT. YR 105 REY & GARCES, SCRS/78/87
.51392E-05 3.1110  NW ATL. FEB 178 122 206 MIAMI WS 86/11 CONVI'D
.27905E~05 3.2380 NW ATL. APR 22 125 209 MIAMI WS 86/11 CONVT™D
.81238E-05 3.0220  NW ATL. MAY 24 125 205 MIAMI WS 86/11 CONVT™D
.13218E-05 3.3760 NW ATL. JUN 35 121 207 MIAMI WS 86/11 CORVT D
.59466E-05 3.0770  NW ATL. JUL 78 121 207 MIAMI WS B86/11 CONVI™D
J98611E-06 3.4420 NW ATL. AUG 39 121 203 MIAMI WS 86/11 CONVI“D
+12315E-05 3.4110  NW ATL. SEP 28 120 209 MIAMI WS 86/11 CONVI“D
.39821E-05 3.1670  NW ATL. OCT 21 124 209 MIAMI WS 86/11 CONVT™D
+45917E~05 3.1370  NW ATL. YR 551 82 287 MIAMI WS 86/11 CONVT'D
.124 E~04 3.04 SW ATL. YR AMORIM et al SCRS/78/51
EYE-FORK LENGTH TO DRESSED WEIGHT
DWI(Lbs.) = A * E-F(cm)®
.2849E-04  3.0185 NW ATL. YR 149 91 221 S.TURNER, MIAMI WS 86/11
DWT(kg.) = 4 * E—F(cm)B
.12923E~04 3.0185 NW ATL. YR 119 91 221 MIAMI WS 86/11 CONVT™D
TOTAL LENGTH TO DRESSED WEIGHT
DWT(Lbs.) = A * TL(cm)B
.3771E~05 - 3.0742 NW ATL. YR 117 155 380 S.TURNER, MIAMI WS 86/11
DWE(kg.) = & * TL(em)®
.171058-05 3.0742  NW ATL. YR 117 155 380 MIAMI WS 86/11 CONVI™D
DRESSED WEIGHT TO LOWER JAW-FORK LENGTH
LI-F(cm) = A * DWT(Lbs)®
44,2237 .29257  NW ATL. YR 551 4 473 S.TURNER, MIAML WS 86/11
DRESSED WEIGHT TO EYE-FORK LENGTH
EFL(cm) = A * DWT(Lbs)®
36.10826 .30622  NW ATL. YR 117 14 345 S.TURNER, MIAMI WS 86/11
DRESSED WEIGHT TO TOTAL LENGTH
TL(cm) = A * DRT(Lbs)?
68.18065 .29126  NW ATL. YR 117 14 345 S,TURNER, MIAMI WS 86/11

EYE-FORK LENGTH TO LOWER JAW-FORK LENGTH

LJ-F{cm) = A + B * E~-F(cm)

7.821534 1.0897  E.ATL+MED.

YR 251

REY & GARCES, SCRS/78/87



Table 5 (cont.}

A= B= AREA TIME N MIN MAX

SUURCES

ROUND WEIGHT TO DRESSED WEIGHT

DWT(kg) = A * RWT(kg)®

.8009 1.015 SW ATL. YR 127 AMORIM et al SCRS/78/51
.75 1.04 NE ATLATNIC YR 40 AMORIM et al SCRS/78/51
AREAS
GUINEA 5O4-10%N, 5%w-30%W
SENEGAL 10°8-25°N, east of 30%
CANARIAS 252N—352N, east of 3ogw
IBERICA 35 N-45 N, east of 30°W

N.C.W. ATL. 30°%8-50°N, 30°W=50°W
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Figure 1. Swordfish areas agreed upon by Workshop members in whick initial data
preparations were made.



