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RELIABILITY OF THE:BIZE COMPOSITION DATA OF THE CATCHES FOR THE ATLANTIE-BLUEFIN TUNA

SUMMARY

The reliability of the size composition data was examined,
duly taking into consideration actual sample size, the total
number of fish caught by area-nation-gear (fishery) stratum and
substitutions made for no-data strata. The reliability is
remarkably low, regardless of the area (west Atlantic, east
Atlantic and Mediterranean) bafore 1970. In later years, the
reliability is still low in the east Atlantic and the Mediterra-

nean Sea, while it has improved in the west Atlantic.

RESUME

Le degré de fiabilité des données de composition de taille
a &t& étrudié attentivement en tenant compte du volume réel de
1'échantillon, le nombre total de poissons pris par strate
zone-pays-engin (pécherie) et les substitutions faites pour les
strates sans données. Avant 1970, les données sont remarquable-~
ment peu fiables quelle que soit la zone (Atlantique ouest,

Atlantique est, M&diterranée). Ces derniéres anndes, la fiabilité

demeure faible en Atlantique est el en Méditerran&e, alors qu'elle

s'amdliore en Atlantique ouest.

T. Nagai
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RESUMEN

Se examindé la fiabilidad de los datos de composicidn por
talla, teniende debidamente en cuenta el tamafio de la mqutra,
el nimero total de peces capturados por estratos de zona/pais/
arte (pesqueria) asi como las sustifhciones.efectuadas en los
estratos sin datos.La fiabilidad es marcadamente baja en cual-
quiera de las zonas (Atléntico Oeste, Atlintico Este y Medi-
terrdneo) antes de 1970. En afios posteriores, esta fiabilidad
se mantiene baja en el Atlantico Eéfe y Mediterraneo, si bien

ha mejorado ern el Atlintico Oeste.



We, ICCAT scientists, have employed the analytical method using
the annual catch-at-age data to assess the Atlantic bluefin tuna re-
sources as is done for many other species. In the case of bluefin
tuna, there have been some discussions in the past concerning the
representability of the size composition data actually collected.
It seems, however, that such discussions have been lacking in concrete-
ness. Accordingly, the purpose of this paper is to study the reliability
of gize composition data by duly taking into consideration actual sample
(in which body length or body weight was measured) size and the total

number of fish caught by area-nation-gear (fishery).

Regarding the gquestion of what the sample size should be, both an
old and new problem, it may be difficult to establish a general crite-
rion for the appropriate sample size, since the conditions may be
species and/or gear specific. Baranov (1918) who studied this question

with a simplified model pointed out the following:
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(1) A sample of less tham 200 fish, is not sufficient. It is desirable

that the sample be more than 1,000 fish.

(2) It is not desirable to divide the sample into too many small
groups. If the sample consists of 500~ 1,000 fish, it should not

be divided into more than 10 to 15 groups.

The bluefin tuna has a distinct habitat segregation by growth
stage. Therefore, one kind of fishery can not completely cover the whole
habitat of this species. There are many kinds of fishing gear used for
catching bluefin tuna and each gear has a specific selectivity. For
these two reasons, it may be necessary to take samples appropriately
by subdividing fishing areas, fishing gear and time to estimate size
composition of catch by sea area (west Atlantic, east Atlantic and
Mediterranean) correctly. Inm particular, taking into consideration
of a long life span of bluefin tuna, the sample size within strata
would have to be increased as fish consistéd of many age groups are
targeted. I would like to check here to what extent actual samples

could be relied upon from the following standpoints.

(1) It is not important whether the sampling fraction exceeds a given
level or not in terms of percentage within the whole area. It

must, however, satisfy a given sampling size for. each fishery.

(2) In cases where the number of fish caught is small, the smaller

sample size is acceptable.



{3) TLet us translate to what extent desired minimum sample size is

satisfied into marks (grade).

(4) 1If the sample exceeds the minimum sample size which is determined
by the number of fish caught, we give it a mark of 100 and in
other cases, a percentage derived from the actual sample size
divided by the minimum sample size to give a percentage or its

mark.

(3) The individual marks by gear are weighted in terms of correspond-

ing catches in number to obtain the mark for each area.

Then, based on simple random sampling (Doi, 1975) sample size (n)

is calculated by:

o® _ [1-F N ~-q

£ =

vhere N = population number (actual total catch in number by gear),

P = ratio (the number of fish at age i or at size i/total fish),

¢ = desired precision.

Generally, ¢ is 0.2 in case of fish population study. Concerning
P it may be fairly small value less than 0.1 when we intend to estimate
the number of old-aged fish caught exactly because of longevity of
the species concerned. On the other hand, P should Be smgller than
that aforementioned when the number of fish by size is estimated. For
zzre than 300 length classes often appear in the sample classifed into

1 cm interval. Table 1 shows some examples of sample size calculated

from equation (1).
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In the following analyses, three levels of m.s.s. (minimum sample

size) were decided remembering the results above-mentioned.

Level 1 Level 2 Level 3
C 2z 1000 300 200 100
1,000>C 2 500 95 63 32
500>Cz2 100 67 45 22
C <100 30 20 10

C: Annual total catch by area-nation-gear (in number).

For example, in a given fishery, if the total number of fish
caught is 2,000 and the sample size is 150 in a given year (Case A)
and the former is 400 and the latter is 50 in another year (Case B),

the marks calculated in each of the cases would be as follows.

Level 1 Level 2 Level 3
Case A 50 75 100
Case B 75 100 100

The above method was applied to the appendix tables A and B of
the Trapani meeting report (Anon., 1983) and the marks of each sea area
were calculated. The result of this calculation is given in Table 2.
The figures of SEISEKI 1 to 3 in Table 2 mean the marks corresponding
to the levels 1 to 3. The following can be pointed o;t about this

table.
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(2)

3)

(4

(5)

(6)

The marks don't differ greatly even if the levels are different.
Thus, regardless of these levels, the pattern of yearly change of

marks are the same.

As for the marks for the west Atlantic, high marks of greater than
90 can be seen after 1970. __ Before 1969 : the marks are rather
high but relatively low compared to those after 1970. The high
marks d1n the 1960's are resulted from the large sample reported

from the purse seine fishery of the United States.

For the east Atlantic, except for the specific years of 1974,
1975 and 1977, the marks are more than 50 after 1970. the marks

before 1969 are, however, fairly low on the whole.

In the Mediterranean Sea, mot a single mark of any given year

exceeds50. The marks before 1968 are less than 20.

If the data of the east Atlantic and Mediterranean Sea are com~
bined, the marks continue to stay at more or less 50 after 1970.

Before 1969, there are many years of less than 20.

What can be gathered by comparing the marks of each sea area is
that the marks before 1969 are considerably lower than those of
the following years and In the years after 1970, it is low on the
whole in the east Atlantic, Mediterranean Sea and in the combined
area of the east Atlantic and Mediterranean Sea compared to the

west Atlantic.

Incidentally, it must be noted that because of a lack of data,
there was no other way but to assume the mark of 100 from the very
beginning in some f{sheries for a certain number of years. This is to
say that actual sample sizes are not known in each case given ip fqple 3

although it is recorded that samplings were made. The calculation in

.this case clearly overestimates the marks. ¥n another example, the

handline fishery of the United.States'listil76Z and 1199 fish sampled

in 1976 and‘1977, . respectively. However, aétual c&:chés“feﬁ%rtéﬂffron
the fishery are oui; 5&6 ‘and 741 fz;;. It wouid a&d an anotherlbias

to the results of calculation.
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The result of calculations made by adsuming the mark as zero when

the actual sample size was not known. is given in Table 4 for reference.
It is clear from this table that in the cases where actual sample size
is unknown, this assumption has a large effect on the mark of the over-

all sea area in the east Atlantic and Mediterranean Sea.

Thus in the foregoing descriptions, the degree to which the sample
size of each fishery satisfies the m.s.s. was checked to examine the

reliability of size composition of the bluefin tuma catch.

Although the m.s.s. was arbitrarily decided in this paper, it may
seem to be a rough standard from the examples of Baranov (1918) ,Doi
(1975), and Miyake & Hayasi (1978). 1If a more accurate data on size range,

age and the range of age are known for each fiahery, it would be possible



to study a desirable sample size in more detail and on a thoretical

basis. However, even if this was done there would be _no change, dis-

regardiﬁé the differences of sea areas, in the two facts that first,

the reliability on the size composition of catch before 1969 is low
and secondly, it is comparatively low in the east Atlantic and
Mediterranean Sea compared to the west Atlantic. in the years after

1970.

We scientists of ICCAT studying bluefin tuna have estimated length
compqsition of catch by area by expanding the data when there were
samples and by substitution without samples. As a matter of fact, in
terms of the number of years in which fishing was conducted by area-
nation-gear, substitution was implemented for 35% in the west Atlantic,
467 in the east Atlantic and 79% in the Mediterranean Sea. The data
of body length composition of catch by area obtained by this method is
considerably incomplete as a mattér of course. It should not be thought
that the data we have on hand is complete, simply because of the fact
that there are no alternative data on length composition. Before
anything else, the processing of data fit for the degree of precision
or corresponding to the degree of detailedness obtained is hoped for.
In this same context, when interpreting the result analysed by this
data, a flexible approach is recommended by taking into consideration
therbiological information on fisheries such as annual trends of catch

and CPUE,~etc. Tt is indeed such flexibility which translates.into a

scientific and intelligent guess without which our work would only

become like a fairy tale story.

Addendum

-~ This—paper was submitted for_discussion to the Bluefin tuna yorkshop

held in Japan based on‘fhe data base prepared at Trapani meeting in May,1983.

;ow ;;vised using thevnewly compiled data after the

The present paper is

workshop.
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1. Sampling size under the assumption that desired

Table
precision is fix ar 0.2.

P 100 1000 10000 100000
0.01 96 712 1984 2415
0.02 93 551 1091 1210
0.03 89 447 748 802
0.04 86 375 566 596
0.05 83 322 454 473
0.06 80 281 377 390
0.07 77 249 322 331
0.08 74 223 280 287
0.09 71 202 247 252
0.1 69 184 220 225
0.2 50 91 99 100
0.3 37 55 58 58
0.4 27 36 37 37
0.5 20 24 25 25
0.6 14 16 17 17
0.7 10 11 11 11
0.8 6 6 6 6
0.9 3 3 3 3
1.0 0 0 0 0

N: Population number.

P: Ratio.

fahle 2. The marks of euach sea ared on the daswaprion chiat the

cases where sampliog size

is unkown.

ik vl

100 is assigned in

the desirad sampling size.

Year
West 1960 1961 1962 1963 1964 1965 1960 - 1967 1968 1969 1970
Cacch(10° £ish) 12 2 L9 307 20 351 9% 1% 72 87 e
Sample(No) 936 570 3800 6565 1791 2350 1198 1823 1371 1186 1104R
Seiseki 1 12 56 o7 69 78 ® sa 2R 71 a1 aq
Saisekd 2 14 73 79 72 81 78 71 88 7 83 aa
Seiseki 3 16 77 82 80 91 79 78 an 76 95 an
1973 1973 1974 1975 1976 197% 1978 1979 1980 1981
Cacen{10°£230) 358 13 wn 21 113 as 75 P ot as
Sample (No) ;606 3829 5566  $274 11743 9943 16507 11028 11120 4787 3451
Seiseki 1 100 99 37 98 100 97 98 a8 98 an 98
Seiseki 2 100 100 98 98 100 97 98 98 98 98 98
Seisaki 3 we 100 98 98 100 97 98 98 98 98’ oR
East 1060 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
Cacch(10° £ish) 1134 740 820 754 412 778 780 232 366 254
sampla (No) 133z 996 381 487 442 1197 1318 1059 1132 1427
Seiseki 1 2 5 68 34 3 5 25 14 34 39 58
selseki 2 2 6 81 34 3 6 25 14 34 39 58
Cetseki 3 2 [ 81 34 3 7 25 14 34 39 58
1971 1972 1973 1974 1975 1976 2977 1978 1979 1980 1981
Cacen(10° Fish) 120 244 231 272 83z 172 318 254 149 172 183
Sample{No) 1051 531 417 244 4274 1997 2303 473 940 1022 933
Seiseki 1 91 75 87 39 22 50 46 94 66 58 85
Selseki 2 91 B8 98 40 22 50 47 95 66 58 85
Seiseki 3 91 98 98 42 22 52 47 96 66 58 85
Medir 1060 1961 1962 1963 1964 1965 1966 1967 1968 1963 1970
Gaceti(10 £ish) 51 80 261 1188 119 65 556 793 B35 160 99
Sample (No) 0 0 0 o o 232 766 177 2058 172
Seisekl 1 6 5 2 13 12 17 2 3 11 36 29
Seiseki 2 & z 1 13 12 1¢ 2 & 12 36 31
Seiseki 3 3 2 13 12 19 2 4 12 36 32
1971 1972 1973 1974 1975 1976 1977 1978 1979 1960 1981
cacen(10? fish) 788 219 210 374 458 806 605 500 214 323 473
Sample (No) 229 0 0 1 %09 363 1674 717 867 1179 2318
Seiseki 1 24 32 34 20 31 37 47 37 42 16 40
Seisekd 2 24 32 34 20 32 a7 47 37 43 16 40
Seiseki 3 24 32 3 20 32 37 47 37 44 16 40
East + Medit 1s60 1961 1962 1963 1964 1965 1966 1967 1968 1963 1370
Cacch(10° £ish) 955 1214 1000 2007 873 477 133 1573 1066 326 353
Sample(No) 1430 1332 996 381 4B7 674 1349 2087 2830 3191 1599
Seiseki 1 3 6 51 21 4 8 15 g 16 38 50 -
Seiseki 2 3 6 60 21 4 8. 15 9 17 38 51
Seisekl 3 3 6 60 21 A 8 15 9 17 18 51
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
cacen(10”Eisn} L08 453 LLD b4E 1290 7717 923 758 363 435 636
Sawple(Ho) 1286 531 417 245 5183 2360 3977 1130 1807 22m 3251
Seiaski 1 [ 54 61 28 5. 40 47 56 52 31 52
Setseki 2 h 61 67 28 75 40 47 57 53 3 52
Sedsekt 3 Ll 67 &7 29 25 41 47 57 53 3 52
Remarke: Tha flgurss of Seiseki 1~3 represent the marks corresponding co the levels 1-3 of



. ery ear ishi i : e
Tauble 3 Fish I‘/(_ gea ) and fl‘Shlng years 1n the cases where actual Table 4. The warks of each sea area on the assunption that the ek oi zero 16 susigned L

sample size iz unkown. - _tmses whave sampling size is unkown..
_ i o LT Year - X -
- ’ vest : To60 1961 1962 1963 1064 1963 1986 1967 196 1969 12870
- - Catch(10° f1ab)., o 3 3 19 70 86 8y 15 1y 12 L 171
Area Country Gear* - Year — Sasple(Me) 65 229 79 © 5477 852 656  ADb 165 296 205 2227
) - - Seimekd 1 - 56 77 69 8 78 69 1] k2 a0 99
' T ' - - . - - -
West Canada TRAP 67-'72 Seisaki 2 14 5 79 72 a1 78 7 88 72 83 99
Usa RR . 180~'81 Sesmaki 3 : [ L B 80 91 72 73 a9 76 au a9
L ) : - o ' 1992 - 1973 - 1974. 1875 1976 1977 1978 1979 1980 1981
usa 25 - '80~"81 "~ - 3ok ; P
’ — - e : | Cacen(107£ish! 21 6. 29 48 54 3 n 7 30 52
- ’ HAND 'go--'81 Sample (Ho) Y598 3691° 4177 . A556 5363 9110 709 5705 A78F . 3451
- Lol O 98 97T 9me. 00 y9T 9L 97 - . 98 oAb 46
= HARP ' - '77+'78,'80-'81 8 ) AL 1o
- - s ot it 89 98 98 - - 100, .97 98 kb b6
‘Fast ~ France - BB .. - © vEe=TTYTEL - 9B ifh_._.ai ' a8 41" ) 46
Notrway : PS Cotho-f8lo. — - N
. : Y 19E3 1964 . 1965 71966 1967 . 1968 1969 1970
Spain NE BB N 166—-"81 R S PR e D v S
Gatch (107 FISAT o7 a20. 75. 412 778 780 . 237 366 234
Spain Canary BB v79-781 Semple(a). - - 1430 . 1332 996 381 487 | a4277 1197 131§ 1059 1132 1427
. ; o Ty s S b S S § 2" Sk
Spain Atl. TRAP v79-'81 Seiseki 1 3 3
Seiseki 2 - 0 3 n 1. 2 4 R 2 3 3 4
Spain HAND: - '78-'81 Seiseki 3 . o3 n 1 2 & 1 2 3 3 4
Spain iL - 175, '79, 81 T eni dera 1973 lgw C1s7s 1s76 1971 1978 1973 1980 19
Spain . SURF 163 catch (107 Eish) 120 244 231 272 832 172 318 254 148 172 183
e e S - - Sample(Mo) 1051 531 417 264 G274 1897 2303 473 940 1022 323
Medit France S '70-'79, '81 Seisekt L P T 50 2 4 8 5 2 2z 77
Italy Adriacic PSFS '71-173, '76-'78 Seiseki 2 ELSS S 2 2 s 6 3 4 2 2
Seiseki 3 3 51 51 4 4 19 6 4 5 2 2
Libya UNCL . Y64 - "
Spain BB a1 ) Hedit s 1660 1951 1952 1953 19k 1963 1966 1987 3968 1963 1370
. . Carch(10” fish) 51 80 261 1188 119 65  s56 793 B3 16D 99
Spain TRAP '60-'73 Sample(No) 0 76 5%
. ‘ : 0 0 o 0 232 152 68 A7IL 2055 172
Spain . SPOR 177-"81 Setseki 1 0 0 0 0 o 3 1 2 11 35 3
e - ) Sefseld 2 o 0 0 o ] 10 ¥ 2 n 35 5
* : TICCAT code. Setseki 3 o 0 o "Tn o 10 [ SRS & § 15 5
lg71 1972 1873 1974 1975 1976 1877 1978 1979 198C 198}
- cazen(20? £ish) 88 219 210 37 4S8 606 &5 300 ;& 323 LT3
Sampla(No) 229 [ [ 1 508 163 1674  TI7 - BeT 1179 2318
Seisexi 1 1 0 0 o 6 1 3 2 H H 2
Seiseki 2 - -1 o [} 0 6 1 3 2 3 5 2
Seiseki 3 oo 9 0 [ 6 1 3 2 5 5 3
East + Medit 1oho 1961 1962 1967  196u 1963 1966 1967  185F 1369 1970
catcn(10” fish) sk . 1214  loon 2007 - @73 7T 13361573 1366 526 353
Sample(Na) 1430 332 996 8L 487 674 1349 2087 2830 3181 1599
- - N . "
Seiseki L : ‘o .3 43 -2 5 1 2 9 13 3
Seiseki 2 o 3 53 1 2 H 1 H m 13 o
Setseki 3 o 3 53 .1 2 s 1 2- 10 13 4
1971 le7a 1973 1974 1975 1976 3977 1978 A99¢ 1980 1981
3o pop e ”
Catch(107£Ls0) s 63 440 64s 1290 777 923 735 363 485 636
Sawple(No) e _5: A7 265 5183 2360 . 3877..3190 1807 2201 3251
Setaekd L— s o2 Tae 26 sl E Y S S SN 2
Selsekd 2 L2 12 1 3 s T st s 2
_. Seisek 32 2 3w s s 4 2

15ae . -
23 Bemarks: The figures of Bciseki 1-3 represemt the marks corresponding to the levels 1-3 of

| the deaired sampling ize.



