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SUMMARY

considerabls time and effort
offices and the TCCAT Secretariat
use in studiegs on Atlantic tunas.
the data base are nationai offices cf

countries, and ctatistics and sam

petariat on behalf of the Commission.

pase collected from heterogeneoussourceswill contain

amcunt o©f inconsistenciss and conflicti

preliminary attempt to analyze some of these inconsistancies, with
an eye to their eventual elimination. The parts of ths data bass

examined here are longlines len
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v samplies as collected
by national offices and the Secretariat, and catch and effort
data from longliners and baitboats similarly collected.

The results show considerable problems with the data. Many
of them stem from insufficient monitoring and quality control
inspection of the data as close to the source as possible. The
most disturbing conflicts in The data examined are found in tThe
@Gulf of Guinea baitboat fisheries.

While the inconsistencies found are cause for genuine CONCEIT,
they should not be taken as grounds for despair. T
may show ways to compensate for them, and improvements in

and processing will tend to sliminate them over time.

re a2t effort rassemblées de la m@me fagon sur les palangrisrs
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Bien que préoccupantes, ces mangues de concordan

pas nous rebuter. Une ‘analyse plus poussée devrait
de 42 1 adr ' 2Aa- P
ddcouvrir la fagdn d'y reméddier, et toute amflioraticn des

formules de recueil et de traitement tendra & 1

le temps.

Las administraciones nacionales de pesca y
ICCAT, han dedicado mucho tiempo y esfuerzo a establecer una base

idos del

¢e datos que pudiera utilizarse en estudios sobre ti

as fuentes de informacidn consultadas som las adminis

=

Atléntico.

rraciones nacionales de dive

3

zos paises, miembros o no miemdbros
dz ICCAT,. vy recopilacibn estadistica y muestreo llevaco 2 cakbo

por la Secretaria en nombre de la Comisidn. Sin esmbargo, rasulta
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inevitable el que una base de datos recopilado
tes contenga una cierta proporcidn de faltas de concordancia y da
tos contradictorios. Este documénto intenta un andlisis pfeliminar
de algunos de éstos, teniendc en cuenta su posible eliminacidn.
Las partes de la base de datos que se examinanson las muestras de
frecuencia de talla de capturas de palangre, ¥y datos de captura ¥y
esfuerzo de palangre y barcos de cebo, recopilados por las adminis-—
traciones pesqueras de los diversos palses y la Secretaria.

Los resultados muestran la existencia de importantes pr:
blemas en cuahto a los datos. Muchos de ellos tienen su origen en

una vigilancia insuficiente y escaso control de la calidad de los

datos ,que deberia realizarse tan prdximo cone

sosible de la
fuente gque los properciona. De entre los examinados, 1los datos mis

contradictorios corrsspondi a las pesquerias de cebo del Golfo

de Guinea.

concordancia de los datos son causa

embargo, ser causa de desaliento.

proporcionarian los medios necesarios para

=n la recopilacidn y procesc de datos

tenderan a eliminarlas con el tiempo.



sanples taken by Korean fishermen. in 1976
t included in the data base. Samples are

ight
o . no

30« -sea tength f uency sampling - . . -

Port and af-sez Leugih freouency 3 recorded in the data base in two centimeter inTervals except

The eariiest length-frequency dab for the data collected by Korean fishermen in 197V8 and 1979,

h Rt =1 - = " 1 Sy s 3 S e 4 n T 1 o
ICCAT date base for longline-caught ye which are in Tive centimeter intervals.
albacore are for 1955, for the Japane )

It was recognized esrly on that sampli s - Do
lonzline flgets.prpQPn%ed special prob Quality of longline length. frequency.samples

z rese speclal pr

usual transshipped in foreign po ; . - ) N - . .
are by tr PP reign p 211 of the length freguency samples from longliners in

Althouch attempts had been made p ous - the ICCAT data base for 1678-80 were combined by quarter of
Secrstariat Lo co1zgct these i"T“*lbi o—Co s the year, ICCAT sampling area, and by Korean or Tailwanese

rpul iy v =2 i T 1 ~ - -
Statistics recommended. snd t A o e o sovernmsnt or by LCCAT port sampling, and inspected by eye.
miu ed, an T plejuiuRic) Loag v
Third Regular mszeting in 1373 T the ret 3 _ S . . . . o .
mi}édc igﬁ%é' Efgztsbnfn,h;‘ﬁ Zv 1o EDE i Waile it iz difficult te develop strictly objective

Sr isL II0°r A CEeETrTA 4 H . N - - PO N ~ N
these Eeng%b freﬁueqﬁi ﬂ;tgu Slins bZa CcapT - criteria for evaluaticn of the guality of length freguency
om & resulsr basis st transshi it oo sinoe late 1570, samplss, the experienced eye can usually detect samples which
S;mg Aats for the Loct Tew mo J;Jil s iup Lare o7 ﬁé sppear imrlausible. Some of the samples in the ICCAT data

oRs I ne S WL OI G ] e ea 1 N - X : o= . - R .
+the IGCLT Statistical Series, I 1 (19 ut th vetemztic bass taken st sea 4id not appear particularly cr;dlb;e. There
imelusion of Seowmetariat-collscted dst o ta hese were cases in which there were ouly one or two fish in =
b@?irz with 1975, : T e = gquarterly sample, or a total of seven fish of neatly-spaced

cesEE BAGRe differsnt lengths, for instance.

Szmpling of length fregusncies of < i : 4 atr S Manrta P e 1 ama
yellowfio, bigeye and albacore has been carried out by the T samples teken at St. H?aLKCEASQO”ed peculiar problems.
Boorstariat at: 1l of ths samplss taken in 1979 and 1980 were "square,
TEeeEREeEE ) , thsy more nearly resembled stratified samples than

tbhid<an. Ivorw Cozst semples. I dscided vo omit all of the St. Masrten
E=N =3 VO Q22 .- . . . -4 . -
paD:JmO:m South Africa in comparingz port sampling with at-ssa sampling rather
Capz Lovm., So0UTh Il N LT T T Lo T T - - N
Cumznh Vénnvgﬁln luating them on en individual basis. All other samples
LacmPaimas Vi;; §almpﬂ Spain luded in the following analyses.

s ra 5 =8 28, T
Santa Cruz, Tenerife, Spain
St. Maarten, Weth. Antilles Distribution of vellowfin longline samples

Sempling at Cumené was begun in 1930.

There were in theory 220 cells for the yellowfin samples-—
Abidjan was terminated efter 1577 because

10 aress (plus unknown) by 12 quarters for EKorean and 8 gquarters

stopped transshipping from %there. Other d: sh ed for Taiwenese cstches. Only 21 cells contained data, lmited
longline-caught fish have been provided by Brazil-{1977) ani principally to Korean dats, to areas LIYYT 14 and LLYF 15, and
by Bermuda starting io 1980. L ‘Lo the third and fourth quarters {Table 5).
Size sampling on longliuners 2t sea by Eorean fishermen Comparable yellowfin sampling may be summarized:
started in 1976; data for 1976 and 1977 are available only
as weight frequeucies. Sampling of length frequencies began Eorean catch
in 1978; the 1978 and 1979 data are available only in five- : LIYE 14 LLYF 15
centimeter groups. Sampling of length fregusncies at sea by - .
- : ] : = 1978 - Quarters 1,2,3,4% 2,3
o (@ R )
Taiwanese fishermen began in 1979. . 1979 ~ Quarters 3,4 1:%14
" IR e . - - et o 1980 -~ Quarters 1,2,3,% 2,3,4
The ICCAT dats file covering sampling of length freguencies (< 1IYT 15, 1979,’Qﬁa£ter D ?

of yellowfin, bigeye and albacore caught by Korean and Tsiwanese
fishermen wusing longlines for the years 1975-80 consists of Taiwanese cateh
some 3%,200 records.. . Each record contains-information on ths SRS, e e -
species sampled, the nationality of the vessel from which the 930 TIVE id - . ~

aul & J, N e : F o1l har nd LLYF 1 Quar® %
sample was taken, the area in which the fish were caught, and 2 IF i1, Quarter 3 and LL €, Quarter 3
the distribution of the lengths sampled.
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Distribution of bigzeve longline szmples

populations with the same distribution. Cumulative frequency

There were in theory 2560 cells for comparablelbigeze distributions are made from each oI the.samples, using the
teh samples—— 12, areas (plus uoknown) by 12 quarters for same intervals, and compared to find the largest observed
%ir;an ang 8 for Taiwanese catches. Only 25 cells have data, deviation. The significance of the largest dev1atlon is
limited principally to Korean catchss, to areas LLBE 44 and evaluated by:
LIRE 46, and to the first, third and fourth gusrtérs (Table &)
. . 5 ized:
Comparable bigeye sampling may be summarized: 4 72 (ho)
. . 2
Korean catch - )
=2rEan Loves LIRE - LIBE 46 7@ =
7 N
. 5 (04 + Ds)
1978 - Quarters 1,2,3,4 2,4 172
1979 - Quarters 1,3,4 , é’j N
a 2, = g 3 = 3 4 t
1980 ~ Quarters Lhe, 2.4 T s waere D is the lsrgest deviation and n, and n, are the numbers
. ] o B borsoen ey
(+ LIBE 45, 2 Quarters apd LLBE 42 =2pd LL3E 30, in the two samples.
Quartsr ezch) . - - s .
* See Siegel (1956) for a more detailed description. This
m - Eeelal . T ot ~ R
Taiwansse cateh test was used by Ferrick {(1932) to compare length freguency
1280 ILIRE 42, Guarter . 2nd LIBE &7, Quarter 2 semples *tsken in Gkana and in Puerto Rico.
13
Distribubion of albuzeore longline samples mantionad 1973 and 1979 leugth frequency
= =1 taken by rmen are reported in five-
rl parable albacors c ter groups l the others are repated in
-+ 100 T ‘ O ter g I 2% :
s (plus guartsrs for t timeter gr Rorean data were adjusted bafore
2 a a ct, ou.Ly 35 czells c ation by re dﬁ centimeter groups by one
orean Ca 9 o z N M g D b
incipally 2% and AL 34 znd ) ter-—-— thav djusted to 74 cm, 85 cm to
L ShR RS AN 24 N
to the first, third and fourth ble 7). g e,
Comnarable clbacore sampling m3j suprarized: Whaile the E-8 test ver. se considers only the magnitude
sEmm - of the largest deviation cof ths two distributions, the number
f devietions i i ion was ¢ 3 i :
Korean cabteh o o of ;eJ},tlon7 lnwﬂacb direction was calculated api is spotm
e AT 31 AT, %2 AL 22 in Tables 5-7% 7This calculation was initiated when it became
B - - obvious trat the correspoudences between the length frequencies
Cusr s 1.4 1,3.,4 1,2,3%,4 - d
1978 - Gusrters ) ) er —ihifi - were 1in general rot very good. It was suspected that
1979 ~ Quarters - - i/;‘ - systematic differences between at-sea and port sampling
1980 - Quarters - 7 > measurements mlght be part of the problem. There does not
A seenm, to be any systematic tendency for more negative
Taiwvanese catch or pos ferences in either the Taiwanese or Korecan data.
1979 - Quarters 1 1 1,34 1,2,3,4 k?he n zero differences is largely ‘an artifact of
1980 - Quarters 1 2,3 1.,2,2  1,2,3,% the ne
N N
(+ unknown area, 1979, Guarter 1) Results of the Kolrogorov-Smirnov test
. A el A o On xgmination, the results of the K-S test | .
Comparizon of port sampling and at-ses samp_lns oplied re at-ses versus port sampling (Tables 5 — 7)
tieal test ol o T 5 re very di ointing. Valuss of chi-sguare run from a
The statistica est .chosen for comRpari -

ttle cver 1 %o about 300, with more than threse quarters of
m over 7.3, the value that is acceptable as lndrcatlng that

Sl
® D oo

was the Kolmogorov=-Smirnov (E-8) ulo—camplv E t; Tohe
K-S two-sample test 1s & non- parametric test 'of woetner
la

Mmoot -4 m
o

by ame popu %iou or from ne samples are drawn ﬁpqm the same or Fompa*ably s pul?ELOUS
two samples have been d&ravn Irom & s 3 - s t the b= . Tais 1s not much better then would be
¥pected with randomly drawo lsagth-fregusncy samplses. -
4 gecond look, howsver, reveals that nearly three gquarters
of the acceptable values avre those for Eorean catches in
1279-30, znd hal? of them are for Korean catches in 1980. This
way of locking at the results suggests that there has been
*Tables 5-7 (29 pages) are omitted in the interest of econemy. They may

may be consultad in the meeting document, and are available from the Secretariat.



a considerable improvement in the Korean semples with time,
and that a certain amount of time must be allowed for a
reagonable at-sea sampling scheme to be developed.

It is by mo means a reason for complacency, however.
Considerable effort must be put forth by -those responsible
for at-sea and port sampling. to improve the quality of the
data collected. This objective can be achieved only through
constant monitoring of the sampling process and quality
control inspection of the data as sooun as possible after they
have been collected.

Cateh and effort data in the ICCAT data base

Tongline catch snd eifort data

The TCCAT data base for 1978-80 was chosen to compare
longline catch and effort. About 20 port sampling records
of catches taken east ol 20 E. were eliminated as being
cutside the 4tlantic.

Catches expressed in numbers of fish were converted to
izhts by use of mean welghts for 5x5 degree sguare ares&s
quarters, with substitutions made 28 necessary.

Gatches in tons per 10,000 hooks were calculatved for
yellowfin, bigeye and albacore for each 5x5 degree square and
gquarter for Korean and Taiwanese government reported data and
For Eorean and Taiwanese data from ICCAT port sampling (recorded
as Kor.Pan and Chi.ICAT). Correlations and regressions were
run for catch per unit effort for each of the three species
for government data Vs. ICCAT port sampling dats, and for
Korewn government vs. Taiwanese government data (Table 1.

Nearly all of the correlations between longline catches
rar unit effort shown in Table 1 are significant at the
p= .05 level or better. When samples with effort of less than
10,000 hooks per quarter/square are eliminated (about 20
percent of all the data), eight of the nine correlations are

improved and all correlations are significant at the p = .01
level.

Although the correlations are statistically significant,
they are not as high as might have been expected. Also, There
are some puzzles in the differences hetween tha correlations
by species. The Taiwanese longline fishery has in recent ysans
veen directed principally at albacors, with smaller catches
of bigeye =nd yellowfin catoehes almost -at the incidental levsl.
The correlations in Table 2 for the China vs. Chi.ICAT
sampling sre highest for vellowfin, intermediate for tigsye,
and lowest for albscore. These results appear to be just the

opposite of what might havs been expected..

445

4 similar phenomenon msy be seen in the Korea vs. Kor.Pan
comparison in Table-2. While albacore is the specles least
sought after (least caught) by Korean longline fishermen, the
correlation for albacore is by a considerable amount the highest
for the three "specles.

ind in the comparison between Korean and Taiwanest
catch.per'unit’effort data based on gqvernment—reported catch
and effort data, the correlation for yellowfin in Table 2
is-clearly the highest.

The reasons for bthese results are by 1o means clear at
this time. >

Baitboat catch and effort datsa.

The ICCAT data base for 1978-80 was used to:cgmpare
baitboat cateh and effork. All records between 10 . and
the African coast and 107 W. and the African coast were included.
More than 90 percent of the recordg in this area were found
north of the Equator and east of 5 W., that is in the Gulf
of Guinesa baitboat fishery.

Catches in tons per day wers calculated for vyellowfin,-
skipjack and bigeye for each 1lxl degree square and quarter
for Ghanaian, Japanese and Korean government data, and for
ICCAT-sponsored port sampling of Japanese (Jap.ICAT) and
Rorean or Panamanian baitboats (Eor.Pan).. Correlations and
regressions were run for cabch per day (CPUE) for each of
the three species for Eorean and Japanese government data vs.
ICCAT sampling data, for Japanese vs. Ghanasian government data,
and for Japanese vs. Korean government data (Table 3)-

Only a little over helf of the correlations:between
baithoat CPUE figures shown in Table 3 are significant at fThe
p = .05 level or better. Three of the four correlations for
skipjack, the principal species, are significent at p = .05
or bhetter.

Gorrelations were calculated a second time to test
whather these low values were due primarily to using 1x1
sguare/Tuazter cells with low fishing effort by eliminating

cells with less than 5 days effort (a little more than halfl

of ta). Nine of the twelve correlatious improved,
bu icant at the p = .05 level or better

des o 3 for skipjack CPUE improved,
an c icant at the p = .01

[

Although most of the correlations are statistically
significant, the correlation cosefficients are much lower
than might have been expected. The highest correlation



coefficient for skipjack i1s only .39S9 for Korea vs.
Kor.Pan. The coefficient of determination (»r~) in this

case is only sabout 16 percent. That is, only 15 percent of
the variation in Eor.Pan CPUE can be predicted from Korean
CPUE, or vice versa.

The A values, representing the intersections of the
regression lines on the Y axis, are disturbing. It is difficult
to believe that, for instance, Koreen baitboats caetch on the
average S tons more per day of skipjack than do Japanese
bait boats. The B values, the slopés of the regressicns, are
also hard to believe. One weuld expect to find values
appraoching 1 in many of these cases, but the average B for
skipjack is less than .5 and the highest is only about .7.

Further investigations are cobviously pecessary to
determine if possible the reasons for the unexpected values
found in the regressions and correlations. One approsch that
is obviously indicated is a study of the variances involved.
Another is partitioning of the data in various ways to see if
the effects of time and space can be measured.

Until such.investigations are completed, researchers
would be prudent to exercise extreme caution in combining
"the data from which these CPUEs are derived for purposes such
as estimating catches of undersized yellowfin and bigewye in
Gulf of Guinea baitboat catches.
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