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I. Terms of referoncc and roprcsentations.

This working group was set up. following a reco:mmcndation of tho Scombriforr.l. Fish
Co~~ittee of leES at its annual moeting in Copenhagen in 1961. lts nain tosk in to
unifornly compilc all bluofin tuna catch co:r..position'-do:ta of tho leES area in order to
study thc relationship botwcon th~ tuna catchos of the different areas and thc timing
of arrival of tunas ~nthin thcir wholc rungo of distribution.

Follo,üng tho rcco~~ondation of tho CorrnittoQ tho undcrsitncd mot from tho 14th
to tho 17th ofApril for their first mcotine; in Ha.r.:burg at the invitation of thc
Go~an Fcdcral Rcpublic Board for Fisheries.

11. Procecdings.

1. Genoral

Prior to the meeting the single member countries in thc Co~~ittoc were requested
to make availablo all existi!1b material to tho worl:ing group in this resFcct. Thc
follovnng dat~ wore obtained:

0.) Inform~tion of thc annual landings of bluofin tuna wore given by Portugal,
Sp~in. Franeo, Horvr-lY. Den"'Ylurk t1.nd Ger;:luny, i.o. froI:1. 0.11 mmr..bor countrios of
leES participating in tuna fishory.

b) Datu of thc size composition of catchos for roccnt yoars could bo Given
only by Portugal, Norwn.y und Germnny. While Hor.vuy n.nd Gormn.ny ViGre ahle to
do such co.tch assossreont ';iOd: throughout thoir fishing so~\son 1960 and 1961
und to compilo their dn.ta on 0. ~uekly basis, Portugal submittod only fow
so.mples of measurcmonts from trolling cutches on its vrost COo.st.

From the nateriul obtuinod it in obvious that there is no diroct relationship
bot....lOon thc Norvroßio.n und German eutchos and tho Portugul trolling en.tehos vJhieh
consist of in~atur0 fish only (Figuro 1). Thürofora. durine; this moeting, thc dctuilod
comparison of catchos had to bo restrictod to tho. NorwcGio.n und Gormo.n fishorios only.
Howovor, on thc basis of saverul publico.tions it v~s po~sible to givo a genorn.l
picturo on the sizo composition of tun~l. cutchas in tho v~lrious countries (soo Figura
1), Le. Turkey (l), Horocco (5). Spain (G). Portugal (8). Francc (2). fTor\-Jny (3).
and Germ~ny (7). Also tho bost mco.n of compilo.tion of rosearch do.to. V~l.s discusscd in
principlo during tho meeting.

2. GonerL.l sizo cO~::Jposition of tuna catch in tho vo.rious countries •

As shO~TI in Figuro 1. it can be coneludou tht~ greo.t dirfcrencos betvroen the
various regions oceur in tho sizo composition or tunu.. On tho other hund thera Ure
also similn.ritios in tho sizo rango bot\roen Qifforont are~s.

Thus thc IJorv:eGio.n [md Gorman catchcs aho.., a considcrn.blo nimilo.rity tl..I"'lOng thom
solvos und o.lso to tho madruguc catchcs of tun~ in tho south. although it is upparnnt
that only tho older uge groups migrate so far north as to thc lJon7egian coast und the
lJorth Sou.

Howovor. this goneral pieture is far from beine comploto. since dotailed sizo
compositional data are lucking from Tunosi~. Italy. Jugoslavia und Grocce und sincc
only fevr do.ta rafer to tho sumo yüo.r. Yot, it is obvious how holpful the rüpco.ted
analysis of catch compositions may be if dotailod knowledgo on thc migro.tion habits
of bluefin tuno. sho.ll bo obtuined.
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3. Co.mpilation cf Norwcbian und German catch co~position data.

V'fith respoet to tho best way of data collection and conpilo.tion the follo....:ing
conclusions were re~ched:

a) In order to find thc I:lost practical VlaY in carrying out the desired progr!llr.::1.e
of syste~atic conpilation of catch data the question v~s raised if the compilation
should be' done on a Inonthly or 0. "reek]y basis. The compurison of HorvTegian und
German dato. shovrod cleurly tho.t certuin runs of tuna are so short that they can
be recognised only if dat~ are ropresented on a ~uokly bo.sis. Thorcfore, 0.

wookly st:l.:lpling ofdata i6 indisponsable.

b) The changes of the- size composition of the Norvregiun tuna catches co.n be
eo.sily follovrod up by weight records of individual fish. These weight data rofer
to gutted fish without hoad. Tho cc::wcrsion of these vmight data to vlOight data
ref~rring to ungutted fish is given by thc fo1lovnng cquation: '11 = v11" 1.285,
whcrcin '~fs the weicht of ungutted fish und wNthe ~~ight of gutted iish vnthout
head (Tabfes 1-4).

Until now it has not been possiblo to collect lensth data of thc Norwcgian
tunu catch, because thoy are TIore difficult to obtain sincc usual1y the hco.d of
the fish is romoved before the fish is 1anded. In addition thoro o.ro numorous
1anding. places alone; the coast.

Contrary it is rather easy to colloct 1enbth data in Go~.any. 90~ of the
whole landings are no.de on two fishing ports. Without doubt, longth neasure~ents

(fork length) represent the nost ideal v~y of doscribing tho size conposition of
tuna catch. Germany ho.s also takon the woight of individual fish. Sinco these
woight ~oasurenents are nade at the l':larket on guttod fish ~~th hoads and gills,
thc fo110~~ng equation nust bc app1ied to calcu1ate thc ~uight of unßutted fish:
wG = VTa. 1.026, "lherein .....G is thc vrcight of ungutted fish und Vfatho weight of
guttod fish "dth hoad and gil1s. The corro1ation factor v~s ca1culated according
to data given by Krur.ilißo1z.

Since 1ength measuroInents are 1ucking for tho Norvregiän catches, it v~s

decided to compi10 the catches of both countries on thc weight basis. In
Tublo 1-8 tho Norwoßiun weight datu and tho Gcrmun data on tho ~uight und 1ength
composition of tuna catch of 1960 and 1961 have been conpilod. In Figurcs 2 and 3
u direct comparison of the Norwogiun und Gernun weight data is mado.

c) Although detai10d catch localities are leno,rn for all tho Norwegian and
Gernun tuna. cutchos, it v~s found to be practicu1 to subdivido the aroa in thrcc
sub-uroas only:

1. North Norwogian coast (H of 63 0 N)

2. South Nor':regian const (S of 62°N)

3. lJorth Soa

... 4. Conclusion.

Fron Figuros 2 t~nd 3 an inb·)l'o::>t:i.nr; l'ol,~ti("\nRhip l1x;sl;;ns hu\"~/o<ln thn NO.l-W'Je:-;nn
and German tunu catchos cun bo concludod. Thc ffiujor tunu run to tho Horth Norvregian
coust corrosponds in its sizo coraposition exactly vnth that cuught so:<.o "lOoks lutor
by GornCl.n fisherrr.en in the middle part of thc vrostorn North Soa. These tuna consist
of lo.rge fish only ·....hich had in both yoa.rs peuks botwoon 230 tlnd 270 kg in their
weight froquoncy curves. This run of tuna ''JUS found to arri '10 on tho Norwegi::.m coast
north of 63 0 N during tho 29th weok in both of tho yours undor observa.tions. und had
its peak of fishing sea.son fro~ tho 30th to thc 33rd ~~ek. After this timo tho cutch
decroascd considerably und r,ue ·roducod to nothing two to throe wooks 10.tor (1961 und
1960). Instead. in 1960, tho fish uppourod durine; tho 34th vlOok (20th to 26th
Aubust) in thc wostern part of tho niddle North Sou on thc Gor~un fishing grounds and
in 1961 during the 35th wook. Muin cutches ~ure mado thoro from tho 37th to 38th
wecks in 1960 und from tho 36th to 37th .woks in 1961. Tho lust catchos were made by
Gorrr..an fisherI:lcn ;in tho 42nd weck (17th to 23rd Octobor 1960) and in the 40th ".rook
(1961).

Although thora is no diroct proof of thc thoory thut thc tuna obsorvod on thc
North Norwegio.n COCl.st and later in thu North Soa ropresent thc same school of fish,
therc is nuch evidence for the existencc of such a direct re1utionship. This finding,
although boing considored as pre1iminury. nay hav~ brought seme light inte tho
mysterious cigration habits ef biant tuna on the North Norwegian coust, which aro k.IlCwn
to disappear sudddnly from thore, after u. few ~ueks stay on1y, at u time whcn younger
tuna, which ure south of 62°N. stay sovorul vwoks longer in Norwogian vmtcrs.
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However, the figuros show apparont1y that not all giant tuna have loft tho Norwegian
uoast, but that many, ospecia11y in 1961, have rorr.ainod in Nor~ogian. \vuters south of
62oN. This may explain that German catches of 1961 wero so extreno1y poor.

Tho fieures show furthermore that the vory rich tuna runs of medi~~ sizod fish
were only obscrvcd on the South Norwogian coast and rrore not found in tho North Sea
catchos.

The abovc interpretation of rosults dODonstratc how vaIuabIe this catch
assOsSDont work is in rovoaling tho finor structuro cf tuna migrations. If possible,
it is tho aim of this Working Group to ccmpilo also tho oxisting catch composition
data from provious yoars - cspecial1y those from Norway und GorEany - in the same
\vuy as has bean done for 1960 and 1961 in this report.

111. Recorrnendations.

Tho jforking Group roaliscs the difficultics which sorr.o mombcr countrios havo in
collocting data of the sizo composition of tuna catchcs. Hovrover, it is feIt that not
ovory possibi1ity, which oxists to co11ect this information without employing a graat
staff, has bean cxhausted. This is especia11y truo in tho case of tho madraguo
catches and the life bait catchos whoro ab~ost all fish are brought to a fow firms
or fish markots. Data of those catches are indispensable for the undorstanding of the
population dynamics of thc tuna stocks. It irJ thereforo recomr::endod:

1. to start irrmediate1y col1oction of ~~ek1y catch

cOr.1position data

Although fork longth l:lcaSUrements are beinG considorod to rvprosont tho ideal
forr.1 of dcscribing thc sizo composition of tunu stocks. tho weight composition muy
YlG 11 servo the same purposo as statod ubovc ( 3.b). If on1y ono kind of data (cither
longth 01' woiGht) can be colloctcd 7 a key for tho transfor~ation from ono type of data
into the othor ,dIl bc nccossary. In working out this koy, it roust bo born in mind
that tho fcoding condition of bluofin f1uctuates in and betv,,~on fishing soasons.

In tho prosent proccdurc of data proscntation through Annales BioloGiquos it
takes gonerally about t;"lO yoars to mako tho data avai1ab10 for the intcrosted partios.
In order to ansure a quicker releaso of the datu, it is recolTI.."71ondod tImt:

2. dutu on tho catch composition collectcd ,rithin thc ICES

area should bo mado uvailuble to tho Working Group for

thoir quick compilation i~~ediatc1y after tho close of

oach fishinr, seusan

It would bo grcat1y dcsirablc if a close co11aboration in this kind of stock
usscssmont work could bo cstablishod botwocn ICES und the Gonoral Fichorics Council
for the Mcditorraneun. Ta start with, it is thcrcforo rocom'TIcndcd thut:

3. tho roports of thc ICES Tunu Working Group should bc

mado uvailablo to tho intorostcd momber countrios of

G.F.C.M.
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Table 1. Size composition 01' Noryro~ian tuna catch north 01' 63 0 N
by weibht frcquencies (po) in 1960.

Group Me ans W C 0 k nu m b c r s

wH w' 29 30 31 32 33 34 35 36 37N

105 82 3
131 102
138 107
144 112
150 117 4 8 3
157 122 4 5 2 7
163 127 11
170 132 11 12 10 25
176 137 11 22 15 3
183 142 25 11 29 17
189 147 15 14 24 15 28 25 18
195 152 15 43 38 19 35 25
202 157 15 46 54 44 24 25
208 162 45 57 49 36 56 50 18 22 91
215 167 90 61 73 46 38 25 53 43
221 172 15 57 68 82 38 25 18 65
227 177 90 125 76 87 73 25 65
234 182 164 86 92 85 73 25 70 43

• 240 187 90 75 59 61 70 50 123 130 91
247 192 60 89 78 80 80 50 70 87 91
253 197 119 43 70 80 63 25 53 65
260 202 90 54 51 68 80 50 88 43
266 207 ,15 39 49 61 63 75 70 43 182
272 212 45 50 51 31 49 50 18 65 182
279 217 21 19 29 56 50 53 22
285 222 15 32 41 24 35 50 88 22
292 227 45 14 11 24 24 18 65 91
298 232 30 14 8 2,1 31 75 35 43
305 237 15 7 11 19 14 88 87 91
311 242 4 5 5 7 50 35 65 91
317 2,17 7 5 7 10 75 35 91
324 252 12 7 50
330 257 4 5 35 22
337 262 2
34.3 267 3 18
350 272 4

n = 67 280 370 413 287 40 57 4:6 11
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l'uble 2. Size composition of l'Jorwegian tunu catch south of 62°N by
ymight frequencies C::~) in 1960

,
Group l\Ieans I V( e e k nu m b e r s

wH
,

W'i:r
30 31 32 33 34 35 36 37 38 39 40 41 42

54 42 0 1
60 47 1 1
67 52 0 1 0 1
73 57 1 0 1
80 62 1 0 0 1 0 1 18
86 67 1 1 1 1 1 4 1 1
93 72 3 1 4 3 2 6 12 5 6 1
99 77 12 5 9 11 5 13 29 12 12 4 4

105 82 12 11 20 18 16 23 55 32 28 11 11
112 87 12 14 15 21 13 32 88 51 55 23 12 18
119 92 12 5 16 30 21 41 69 49 70 19 16 18
125 97 11 6 15 20 20 35 65 4 r

/ 66 25 47 18
131 102 10 9 15 18 21 33 50 43 50 19 50 18
138 107 9 14 9 15 22 30 50 38 45 26 23 18
144 112 23 9 14 14 31 34 46 37 39 19 25 18
150 117 30 28 27 28 36 41 46 45 50 39 26 18
157 122 46 27 25 40 46 49 55 48 55 38 20 55
163 127 51 49 25 47 56 50 60 H 50 65 40 14 73
170 132 51 69 33 67 54 70 60 57 56 60 59 17 55
176 137 102 60 54 53 70 54 65 44 53 50 43 46 18
183 142 68 58 67 63 63 60 e3 56 51 69 52 30 109
189 147 34 77 57 65 69 51 61 31 47 47 65 45 55
195 152 85 73 61 67 67 59 49 29 43 39 55 61 91
202 157 34 71 65 56 61 51 46 22 37 31 55 40 18
208 162 119 57 72 62 79 50 42 17 35 35 65 67 55
215 167 51 57 63 60 '12 55 42 24- 35 26 43 69 55
221 172 102 46 60 62 39 43 31 26 32 22 61 62 36
227 177 68 41 50 47 29 36 31 12 22 21 43 42 91
234 182 17 39 49 41 37 41 28 10 21 11 49 54 55
240 187 34 26 33 27 33 30 23 9 21 10 30 37 18• 247 192 34 30 41 50 26 27 16 4 16 9 29 39 36'±

253 197 17 15 33 18 13 20 12 5 10 10 20 39 18
260 202 34 17 30 13 15 18 9 1 10 5 16 19
266 207 34 10 28 10 6 14 7 2 9 3 10 27
272 212 17 7 9 8 5 9 3 1 8 2 10 16 13
279 217 17 6 15 1 4 5 5 3 7 3 12
285 222 17 2 3 9 4 6 2 1 4 1 13 7
292 227 17 3 3 2 3 3 1 4 1 4 4:
298 232 1 6 1 2 2 5 3 9
305 237 1 <1 2 1 1 2 4 1
311 242 1 2 1 2 0 2 1 1
317 247 1 2 1 1 0 2 3
32·1 252 1 1 1 1 0 0 1
330 257 1 3 1
337 262 2 0 0 1
343 267

n = 59 16~G Lbc2 1201 1368 3476 2651 1531 4227 1411 692 801 55
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Tab1e 3. Size composition of Norwegian tuna catch north of 63 0N

by weight frequencies (~~) in 1961.

Group Meuns IV c e k num.b e r s

\'iN w' 29 30 31 32 33 34 35 36N

105 82 1
112 87 0
119 92 0 0 2
125 97 0 1 0
131 102 4 2 5 1
138 107 3 5 4 1 1
1L.J,4 112 ~ 3 6 7 1
150 117 5 5 3 12 2
157 122 6 6 10 ·1
163 127 1 10 6 15 3
170 132 5 13 14 14 9 1 2
176 137 15 20 23 22 11 10 5 59
183 142 21 31 25 32 25 4
189 147 56 33 41 42 23 14 7
195 152 26 47 47 53 40 17 25
202 157 36 50 42 60 62 27 5 59
208 162 56 60 6·1 65 67 21 20
215 167 103 64 61 69 73 45 37
221 172 92 63 70 69 76 50 29
227 177 82 77 67 67 60 59 42 59
234 182 77 70 67 6l l: 68 64 42 176
240 187 62 72 75 55 8·1 66 76
2,17 192 92 76 63 50 69 90 74
253 197 51 59 57 57 47 72 i:ll
260 202 41 59 57 46 45 64 88 118
2G6 207 51 45 42 06 41 76 69 59
272 212 31 38 42 39 53 59 88 59
279 217 36 28 32 24 28 48 56 118
285 222 26 17 28 22 27 41 44 176

• 292 227 5 18 18 17 16 41 49
298 232 15 11 11 9 19 32 56
305 237 5 6 7 12 13 22 29
311 242 2 8 7 9 25 20
317 247 3 4 4 4 21 10
324 252 2 2 3 4 11 25 59
330 257 2 2 4 2 2 15
337 262 1 1 1 4 10 15
343 267 1 .1 2 2 2
350 272 0 0
356 277 0 1 2 2 59
362 282 0 2
369 287 0 1
375 292 2
382 297 2

n = 195 2510 2358 2226 987 814 408 17
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Table 4. Size composition of Nonve~ian tuna catch south of 62°N by weij:;ht

frequencies (%c) in 1961.

Group
i

:MoarE i W 0 e k numbo r s

WN Vif !28 29 30 31 32 63 34 35 36 37 38 39 40 41NI
i

67 52
I
I

73 57 I 1
80 62 0 0 1 2 1

I
86 67 I 1 0 1 1
93 72 I 0 0 1 0 3 ~ 1

99 77 I 1 2 0 1 1 2
105 82 I 0 0 1 1 1 1 1 4 2 2 1

112 87 1 0 1 4 2 2 3 8 4 2 4 1
i

119 92 I 4 2 6 4 7 7 12 19 6 8 4 5 3

125 97
I

5 4 12 7 7 14 17 27 12 8 8 3 6

131 102 6 6 22 19 16 22 27 38 27 9 12 7 11

138 107 I 7 9 19 24 26 2D 42 '15 43 11 16 13 17 18

144 112 i10 11 22 20 26 ~<i 35 50 36 18 28 15 20 53 .

150 117 115 13 21 :e5 21 38 59 55 49 15 28 20 28 70

157 122 127 17 35 32 33 35 38 45 49 16 20 12 23
I

e 163 127 !39 31 39 41 35 ·14 50 48 46 21 28 17 28 35

170 132 57 38 51 48 52 45 '14 46 45 17 20 15 22 35

176 137 71 54 64 61 58 61 42 51 52 19 36 23 34 53

183 142 78 75 82 74 65 72 64 59 52 25 40 33 40 105

189 147 :93 79 83 82 72 70 80 59 62 29 44 48 40 88

195 152 1 96 95 76 101 96 71 65 54 47 35 68 55 43 53
!

202 157 i 85 85 81 79 81 69 65 55 61 42 84 50 64 53

208 162 74 79 73 76 74 63 45 54 46 51 48 73 60 105

215 167 72 68 65 57 65 57 39 53 45 62 72 69 5'1 53

221 172 .60 73 53 63 63 53 43 42 52 64 80 7D 58 35

227 177 149 56 37 40 45 40 46 37 49 58 68 75 66 35

234 182 139 47 40 43 36 37 31 M 38 55 52 66 59 18

240 187
,

27 22 54 44 55 62
1 27 37 27 25 37 21 34

217 192 121 36 22 20 26 23 25 16 24 53 52 15 ll7 35

253 197
1
19 21 19 17 16 18 26 1'1 19 44 24 43 48 105

260 202 ! 20 16 15 12 11 16 17 16 21 46 32 39 38

266 207 ! 7 16 11 11 6 14 18 12 18 36 12 29 26 18
i

272 212
,

4 8 '1 8 9 16 9 11 37 16 23 20 18

I
.)

279 217 3 7 4 3 3 6 8 8 10 29 15 21

• 285 222 I 3 7 4 3 3 5 3 5 6 30 8 16 15

292 227 I 3 4 L1 3 1 5 3 4 7 27 8 16 11
298 232 1 3 2 1 2 '1 1 1 9 25 12 8 18,
305 237 1 1 2 0 2 1 3 3 7 14 12 7 7

311 2/12 0 2 1 1 2 I], 2 4 14 12 6 ?

317 247 1 1 1 1 0 9 12 8 1

324 252 1 1 1 4 7 ,1 2 2

330 257 1 1 2 5 1 1

337 262 4 2 1

343 267 1 1 4 2 2

350 272 3 1

356 277 1 1

362 282 2

369 287 1

Cl:) <Tl I::- C\l Ln <Tl <::ll Ln C\l Cl:) 0 ~ Cl

n = r-l ~ tO <Tl co C\l Cl:) Cl C\l Cl:) Ln La I::- I::-
tt:l <::ll 0 tt:l C\l <::ll 0 tt:l co <Tl C\l r-l rl Ln

tt:l .ql tt:l C\l r-l tt:l r-l tt:l r-l r-l rl



Ta.b1e 5. Size composition of ..Gcrm~n ~ tuna catch by smoothed

weight frequencies (%J) in 1960.

(Total catch in 1960 = 1,623 fish)

Group lIcans We e k numbe r s
w "1'" !

G ':::G
32 34 35 36 37 38 39 40 41 42 Total

171 167.5 3 5 1
177 172.5 1 5 1
182 177.5 3 1 1 2 1
187 182.5 1 6 7 3 4 2 1
192 187.5 4 3 13 5 7 5 5 4
197 192.5 4 7 6 6 10 9 5
202 197.5 4 6 9 7 5 10 7
207 202.5 10 18 14 10 16 3 12 10
212 207.5 17 21 18 13 37 8 19 15 15
217 212.5 23 36 21 21 13 37 12 25 30 21
223 217.5 36 48 54 27 23 48 16 27 39 29
228 222.5 48 45 54 33 30 59 28 32 54 I 35
233 227.5 39 36 40 33 36 43 37 45 44 I 36
238 232.5 37 24 '10 36 40 32 35 51 30 I 39

I213 237.5 48 21 33 36 48 32 39 48 30 42
2'18 242.5 1000 48 24 27 38 57 53 42 50 '14 'J:4
253 247.5 48 39 20 46 59 85 37 55 58 I 48I

259 252.5 45 63 47 48 57 90 42 57 49 I 51
264 257.5 49 60 95 37 47 69 44 63 44

I
50

269 262.5 54 63 81 48 41 43 40 54 64 51
274 267.5 52 69 48 48 48 43 35 32 78

I
49

279 272.5 56 61 47 52 52 43 31 22 69 48
284 277.5 59 39 54 60 48 27 41 34 54 I 49
289 282.5 53 33 54 55 43 27 60 55 58 I 50
295 287.5 39 42 47 46 44 26 64 60 68

I
48

300 292.5 I 29 42 41 50 34 32 6·1 45 4'1 42
305 297.5 I 3'1 30 48 50 30 37 55 31 19 39
31-0 302.5 I 39 27 41 39 37 21 42 21 24

,
35

i
I

315 307.5 27 24 20 28 33 16 37 20 25 I 29I320 312.5
I

14 15 7 23 24 16 37 20 20

I
22

• 325 317.5 25 18 7 18 21 16 28 19 15 19
330 322.5 I 15 21 13 13 17 21 12 18 5 15I

336 327.5 I 12 12 7 9 14 11 3 12 5 ! 11
341 332.5 I 7 6 6 10 3 7 10

I
7

346 337.5

I

4 6 7 4 6 8 3 5 5
351 342.4 1 6 13 5 10 10 I 6
356 347.5 2 3 7 5 12 17 2

I
9

361 352.5

I

3 4: 7 28 3 8
366 357.5 2 3 4 1 14 2 i 5
371 362.5 9 7 1 10 I 3
377 367.5 9 ,1 2 5

I
3

382 372.5 j 2 3 3 2 3 2 2
387 377.5 I 3 3 1 3

I
2

392 382.5 2 1 1 3 1
397 387.5

I
1 3 3 1

402 392.5 1 5 2 I 1
407 397.5 I 1 2 2
413 402.5 I 3I418 407.5 , 2
423 412.5 3

n 1 1 172 84 37 392 39-1 47 108 150 51 1,436

n 2 1 185 100 ·15 ·125 ,119 60 114 189 85 1,623

n 1 =-= nu.."'!lber of tuna neasured

n 2 = number of tun~ cauGht in total



Table 6. Size composition of German tuna catch by smoothed length

frequencies (%0) in 1960

(Total catch in 1960 = 1,623 fish)

Group W e e k numb e r s
(ern) L Tot a 1

I 32 34 35 36 37 38 39 40 41 42

205 1
210 1 2 1 2
215 4 7 5 5 7 5 4
220 13 18 27 17 23 5 16 25 19 19
225 45 62 81 48 65 32 51 79 108 58
230 94 122 135 98 128 loG 128 157 226 122
235 152 191 142 172 185 203 204 209 275 186
240 1000 184 205 149 226 198 235 212 206 215 205
245 185 146 169 196 169 202 153 164 103 174
~50 150 98 155 125 126 1<13 99 91 39 120
255 94 71 94 65 70 63 7·1 35 15 67
260 48 36 34 29 22 11 44 16 28
265 19 18 7 11 6 12 10 10
270 6 18 3 2 3 3
275 3 12 1 1
280 1 3 1 1

e-?5 1
n 1 :::: 1 172 84 37 392 394 47 108 150 51 1,436
n 2 r: 1 185 100 45 ,125 419 60 114 189 85 1,623

n 1 :-: number of tuna meanured; n 2 == number of tuna caught in total.

Tabl0 7. •••••• soe pabo 10, p1ause.



Table 7. Size composition of German tuna catch by smoothed

wei~ht frequencies (%0) in 1961

(Total catch in 1961 = l,d92 fish)

Group Maans Weck numbers Total
WG 1'1 1

34 35 36 37 38 39 40G

187 182.5 1 2 4 2
192 187.5 2 1 1 8 2
197 192.5 21 4 1 4 2
202 197.5 41 4 7 3 5
207 202.5 21 6 20 8 9 12
212 207.5 6 27 10 20 10 16
217 212.5 21 8 24 19 20 27 19
223 217.5 62 21 27 26 30 36 9 27
228 222.5 104 29 42 21 37 27 29 33
233 227.5

1
125 31 47 25 28 18 57 36

238 232.5 83 37 47 42 35 36 77 43
243 237.5 21 45 55 55 (;;8 61 57 53
248 242.5 21 52 60 61 55 61 48 58
253 247.5 42 69 58 67 58 52 58 62
259 252.5 21 81 62 69 61 52 58 66
264 257.5 I - 68 58 59 54 61 58 58• 269 262.5 21 67 49 55 46 71 87 54
274 267.5 41 67 50 52 48 36 126 55
279 272.5 21 50 52 49 55 27 88 61
284 277.5 42 42 47 50 46 76 39 47
289 282.5 125 38 37 49 26 80 48 42
295 287.5 125 35 30 50 20 56 48 38
300 292.5 42 35 30 44 39 36 38 37
305 297.5 35 35 31 54 36 28 35
310 302.5 33 31 22 39 36 19 29
315 307.5 35 26 20 24 36 19 24
320 312.5 33 26 18 22 27 9 23
325 317.5 23 18 12 24 10 16
330 322.5 10 9 9 20 10
336 327.5 4 6 9 9 7
341 332.5 6 2 10 9 6
346 337.5 8 2 14 13 8
351 342.5 6 2 12 11 10 7
356 347.5 2 2 6 7 18 5

• 361 352.5 2 5 4 10 3
366 357.5 2 2 3 4 2
371 362.5 4 1 1 2 1
377 367.5 2 1 1 2 1
382 372.5 2 1 5 1
387 377.5 1 2 1
392 382.5 2 1
39Z 387.5 3 1
428 417.5 2 1

n 1 '" 12 121 313 277 115 28 26 892

n2"" 12 134 332 399 144 43 28 1.092

n 1 "" number of tuna measurod; n 2 = number 'of tuna. ca.ught in tota.l.
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