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I. Terms of refercnce and representations.

This working group was sct up, following a recommendation of the Scombriform Fish
Committee of ICES at its annual mceting in Copenhagen in 1961. Its roin task is to
uniformly compile all bluefin tuna catch compositionidats of the ICES areca in order to
study the rclationship bobtween the tuna catches of the different areas and the tinming
of arrival of tunas within their whole runge of distribution.

Following tho reccomnondation of the Committec the undersigned mot from the 14th
to the 17th of -April for their first mcoting in Hamburg ot the invitation of the
German Federal Republie Board for Fisheries.

II. Procecdings.

l. General

Prior to the meceting the single member countries in the Committee were requested
to make available all cxisting moterial to the worlding group in this respccet. The
following data wore obtained:

a) Information of the annual landings of blucfin tuna were given by Portugal,
Spain, Francc, Norway, Demmark and Germany, i.c. from ull member countrics of
ICES participating in tuna fishery.

b) Data of the size composition of catches for rccent years could be given
only by Portugal, Norway and Germany. While lorwuy and Germany were able to
do such catch assessment work throughout their fishing season 1960 and 1961
and to compile their data on a woekly basis, Portugal submitted only few
samples of measurcments from trolling catches on its west coast.

From the moteriul obbtained it is obvious thut there is no direet relationship
between the Norviegion and Germon catches and the Portugal trolling catches which
consist of immuture fish oniy (Figurs 1). Therefore, during this mecting, the detuiled
comparison of catches had to be restricted to the Norwegian and German fisherics only.
Howover, on the basis of several publications it was possible to give a genoral
picturc on the size composition of tuna catches in the various countriecs (scc Figurc
1), i.c. Turkey (1), Morocco (5), Spain (6), Portugul (8), France (2), Norway (3),
and Germony (7). Also the best mcan of compilation of rescarch data was discussed in
principle during the meeting.

2. Generul size composition of tuna catch in the various countries.

As shecwn in Pigurc 1, it can be concluded that great differences betwsen the
various regions occur in the sizc composition of tuna, On the other hund there arc
also similaritics in the size range botwecn differcnt areas.

Thus the Norwegian and German catches show a conuldcruble similarity urmong them-
selves and also to the madraguc catches of tuna in the south, although it is apparant
that only thc older age groups migrate so far north as to the Norwegian coast and the
North Seu.

However, this general picture is far from being complete, since detailed size
compositional data arc lacking from Tunesia, Italy, Jugoslavia and Groece and since
only few data refer to the sume year. Yet, it is obvious how helpful the rcpeated
analysis of catch compositions may be if detailed knowledge on the migration habits
of bluefin tuna shall be obtained.
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S« Compilation of Norwegian and German catch composition data.

With respect to the best way of data collection and compilation the following
conclusions weres recched:

a) In order to find the most practical vamy in carryinz out the desired programme
of systeratic compilation of catch data the question vas raised if the compilation
should be done on & monthly or o weekly basis. The comparison of HNorwegian and
German data showed clearly that certain runs of tuna are so short that they can
be recognised only if data are represented on a woekly basis. Thercfore, a
woekly sampling of .date is indispensable.

b) The changes of the size composition of the Norwegian tuna catches can be
easily followed up by weight records of individual fish. These weight data refer
to gutted fish without head. The ccaversion of thesc weight data to weight data
referring to ungutted fish is given by the following equation: vy = w&. 1.285,
wherein Wﬁis the weight of ungutted fish and wl the weight of gutted tish without
head (Tables 1-4). '

Until now it has not been possible to collect length data of the Norwegian
tuna catch, because thoy are more difficult to obtain since usually the hecad of
the fish is rcmoved before the fish is landed. In addition there are numerous
landing. places along the coast.

Contrary it is rather easy to collect length data in Germany. 90 of the
whole landings are made on two fishing ports. Without doubt, length measurements
(fork length) represent the most ideal way of describing the size composition of
tuna catch. Germany has alsc taken the weight of individual fish. Since these
weight reasurements are made at the market on gutted fish with heads and gills,
the folloving equation must be applied to calculate the weight of ungutted fish:
w, =vw! ., 1.026, wherein w, is the weight of ungutted fish and w) the weight of
gutted fish with head and g£ills. The correlation factor was calculated according
to data given by Krumrholz.

Since length measurcments are lacking for the Norwegidn catches, it was
decided to compile the catches of both countries on the weight basis. In
Table 1-8 the Norwegian weight data and the German data on the weight and length
composition of tuna cateh of 1960 and 1961 have been compiled. In Figurcs?2 and 3
a direct comparison of the Norwegian and German weight data is madc.

¢) Although detailed catch localities are known for all the Norwegian and
German tuna catches, it vas found to be practical to subdivide the arca in three

sub-arecas only:
1. North Norwegian coast (N of 63°XN)
2. South Norwegian coast (S of 62°N)
3. orth Sca

4, Conclusion.

Prom Figures 2 and 3 an intervsting reluationship existing boluwsven the Worwuginn
and German tuna catches can be concluded. The major tuna run to the North Norwegian
coast corresponds in its sizc composition exactly with that caught some wocks later
by German Tishermen in the middlc part of the western North Sea. These tuna consist
of large fish only which hud in both ycars peuks betwecn 230 aund 270 kg in their
woight froquency curves, This run of tunau was found to arrive on the Norwegian coast
north of 63°N during the 29th woeck in both of the ycars under observations, end had
its peak of fishing season from the 30th to the 33rd weck. After this time the catch
' decrcased considerably ond was -reduced to nothing two to three wecks later (1961 and
1960). Instcad, in 1960, tho fish appearcd during the 34th week (20th to 26th
August) in the wostern part of the middle North Sca on the German fishing grounds ond
in 1961 during thc 35th week. Main catches were made there from the 37th to 38th
weeks in 1960 and from the 36th to 37th weeks in 1961, The lust catches were made by
Gorman fishermen :in the 42nd week (17th to 23rd October 1960) and in the 40th week

(1961).

Although therc is no dircct proof of the thoory that the tuna obscrved on the
North Norwogion coast and later in the North Sca represent the same school of fish,
there is much cvidenco for the existence of such a direcct relationship. This finding,
although being considered as preliminary, may have brought scme light into the
mysterious migration habits of giant tuna on the North Norwegian coast, which arc kncwnm
to disappear suddenly from therc, after & fow weeks stay only, at a time when younger
tuna., which arec south of 62°N, stay several wecks longer in Norwogian waters.
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However, the figures show~appafently that not all giant tuna have left the Norwegian
voast, but that many, especially in 1961, have remained in Norwegian. woters south of
62°N. This may explain that German catches of 1961 were so extremcly poor.

The figures show furthermore that the very rich tuna runs of medium sized fish
were only obscrved on the South Norwegian coast and vere not found in the North Sea
catches.

The above interpretation of results demonstrate how valuable this cateh
assessment work is in revealing the fincr structurc of tuna migrations., If possible,
it is the aim of this Working Group to compile also the existing catch composition
data from previous years =~ cspecially those from Norway and Germony - in the same
way as has been done for 1960 and 1961 in this report.

III. Reccommendatiouns.

The Working Group realises the difficulties which somc member countries have in
collccting data of the size composition of tuna catches. However, it is felt that not
every possibility, which exists to collect this information without employing & great
staff, has beeon cxhausted. This 1s especially true in the case of thse madrague
catches and the lifc bait catches where almost all fish are brought to a fow firms

or fish markets. Data of these catches arc indispcnsable for the understanding of the
population dynanmics of the tuna stocks. It is thereforc recommended:

l. to start immediately collection of weekly catch

composition data

Although fork length measurements arc being considered to represcnt the ideal
form of describing the sizec composition of tuna stocks, the weight composition muy
well serve the same purposc as stated above { 3,b}. If only onc kind of data (cither
length or weight) can be collected, a key for the transformation from cnc type of date
into the other will be nccessary. In working out this key, it must be born in mind
that the fceding condition of bluefin fluctuates in and betwoen fishing scasons,.

In the present procedure of data presentation through Amnnales Biologiques it
takcs generally about two yocars to make the data available for the intercsted partics.
In order to ensure a quicker rclease of the data, it is recommended that:

2. data on the catech composition collected within the ICES

arca should be made avuilable to the Working Group for

their quick compilation immediately after the close of

cach fishing scason

It would be greatly desirable if a closc collaberation in this kind of stock
asscssmont work could be cstablished between ICES and the General Fisheries Council
for the Mediterrancan. To start with, it is thorefore reccommended that:

3. the reports of the ICES Tuna Working Group should be

mude available to the interested member countrics of

G.P.C.M.
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Table 1. Size composition of Norwegian tuna catch norfh of 63°N
by weight frequencies (%) in 1960.

Group lMeans Week nunboers
iy i 29 30 31 32 33 34 35 36 37
. 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 50 75 59 61 70 50 123 130 91
247 192 60 89 78 80 80 50 70 87 91
28583 197 119 43 70 80 63 25 53 65
260 202 50 54 51 68 80 50 88 43
266 207 45 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 o0 88 22
292 227 45 14 11 24 24 18 65 91
298 232 30 14 8 24 31 75 35 43
305 237 15 7 11 19 14 88 87 91
311 242 4 5 5 7 50 K 65 91
217 247 7 5 7 10 75 35 91
324 252 12 7 50
330 257 4 5 35 22
337 262 2
343 267 3 18
3580 272 4

n = 67 280 370 413 287 40 57 46 11
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Table 2. Size composition of Norwegian tuna catch south of 62°N by
weight frequencies (%) in 1960

Group  lieans Week numbers
iy ks
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 Y 1 0 1
80 62 1 ¢ 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 61 55 23 12 18
119 22 12 5 16 30 21 41 69 49 70 19 16 18
125 97 11 6 15 20 20 35 65 47 66 25 47 18
131 102 10 9 15 18 21 33 50 43 50 19 50 18
138 107 9 14 ) 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 2 27 28 35 41 46 45 5Q 39 26 18
157 122 46 27 25 40 46 49 55 48 55 38 20 55
163 1237 51 49 25 47 56 50 60 74 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 48 18
183 142 68 58 67 63 63 80 €3 58 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 2 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 42 55 42 24 35 26 43 69 55
221 72 {102 46 60 62 39 43 31 26 32 22 61 62 36
227 177 68 41 50 47 29 36 31 2 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 4 50 26 27 16 4 16 9 2 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 23 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 4 2 1 1 2 4 1
311 242 1 2 1 2 o 2 1 1
317 247 1 2 1 1 0 2 3
324 252 1 1 1 1 0] 0 1
330 257 1 _ 3 1
337 262 2 0 0 1
343 267
n = 59 1628 “B52 1201 1368 3476 2651 1531 4227 1411 692 801 55




B

Table 3. Size composition of Norwegian tuna catch north of 63°N

by weight frequencies (%) in 1961.

Group Means Week nunbers

Ty kG 29 30 31 32 33 54 35 36
105 82 : 1

112 87 0

119 g2 0 0 2

125 97 0] 1 0

131 102 4 2 5 1

138 107 3 5 4 1 1

144 112 & 3 6 7 1

150 117 5 5 3 12 2

157 122 6 6 10 4

163 127 1 10 8 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 €0 62 27 5 59
208 162 56 60 64 65 67 21 20

215 167 103 84 61 69 73 45 37

221 172 92 683 70 89 76 50 29

227 177 82 77 67 67 60 59 42 59
234 182 77 70 87 64 68 64 42 176
240 187 62 72 75 55 84 66 76

247 192 92 76 63 50 69 90 74

253 197 51 59 57 57 47 72 31

260 202 41 59 57 46 45 64 88 118
266 207 51 45 42 36 41 76 69 59
272 212 31 38 4 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 21 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 Norwegian tuna catch south of 62°N by weight

frequencies (%) in 1961.

Group Means Woek numbers
Wy W’N 28 29 30 31 32 &3 34 35 3 37 38 39 4o 41
67 52
73 57 1
8o 62 ' 0 o 1 2 1
86 67 1 ¢} 1 1
93 72 o o 1 o 3 L 1
99 77 1 2 o 1 1 2
1lo5 82 o o 1 1 1 1 1 4 2 2 1
112 87 1 o 1 4 2 2 3 8 4 2 4 1
119 92 4 2 6 ¢ 7 7 12 18 6 8 4 5 3
125 97 5 4 12 7 7 14 17 27 12 8 8 3 6
131 lo2 8 6 22 19 16 22 27 38 27 9 12 7 11
138 lo7 7 9 19 24 26 29 42 45 43 14 16 13 17 18
144 112 jlo 11 22 20 26 &4 35 6Bo 3 18 28 15 2o 53 .
150 117 15 13 21 25 21 33 59 55 49 18 28 20 28 - 7o
157 122 27 17 35 32 33 35 38 45 49 16 20 12 23
163 127 139 31 39 41 35 44 50 48 46 21 28 17 28 35
170 132 |57 38 61 48 52 45 44 46 45 17 20 156 22 35
176 137 (71 54 64 61 &8 61 42 51 52 19 36 23 34 53
183 142 78 75 82 74 65 72 64 59 52 25 4o 33 4o lob
189 147 193 79 83 8 72 70 8 59 62 29 44 48 4o 88
195 152 |96 95 76 1lol 96 71 65 4 47 35 68 55 43 53
202 157 {85 85 81 79 81 69 65 55 61 42 84 5o 64 53
208 162 |74 79 73 76 T4 63 45 54 46 51 48 73 6o lob
2156 167 (72 68 65 57 65 57 39 53 45 62 72 69 54 53
221 172 6o 73 B3 63 63 53 43 42 52 64 Bo 79 58 35
227 177 49 86 37 4o 45 40 46 37 49 58 68 75 66 35
234 182 |39 47 4o 43 36 37 31 3 38 55 52 66 59 18
240 187 |27 37 27 25 &7 27 22 21 34 b4 44 b5 62
247 192 21 36 22 20 26 23 25 16 24 B3 52 46 47 35
253 197 |18 21 19 17 16 18 26 14 19 44 24 43 48 lob
260 202 20 16 15 12 11 16 17 16 21 46 32 3 38
266 207 7 16 11 11 6 14 18 12 18 3 12 - 29 26 18
272 212 4 8 7 3 8 9 16 9 11 37 16 28 20 18
279 217 3 7 4 3 3 6 8 8 lo 29 16 21
288 222 3 7 4 3 3 5 3 5 6 3o 8 16 156
292 237 3 4 4 3 1 5 3 4 7 a7 8 16 11
208 232 1 3 2 1 2 4 1 1 9 25 12 8 18
3085 237 1 1 2 o 2 1 3 3 7 14 12 7
311 242 o 2 1 1 2 4 2 4 14 12 6 7
317 247 1 1 1 1 G 9 12 8 1
324 252 1 1 1 4 7 4 2 2
330 257 1 1 2 5 1 1
837 262 4 P 1
343 267 1 1 4 2 2
350 272 3 1
356 277 1 1
362 282 2
369 287 1
w o b~ [AY] e} (2] <H i) o Q (o] [SP] jo2]
n = — [Sp] o] [¢2] [eo] o «Q [op) [ @ ie} X2 o~ I~
oo 3 8 Q@ o~ 5 2 8 * 3 9 o A ©
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Table 5. Size composition of .German : tuna catch by smoothed

weight frequencies (%) in 196Q.

(Total catch in 1960 = 1,623 fish)

Group leans Week numbers
Vo W{G‘ -
B 32 34 35 36 37 38 39 40 41 42 Tatal
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 b4 27 23 48 16 27 39 29
228 222.5 48 45 54 33 30 59 28 32 54 35
233 227.5 39 36 10 33 36 43 37 45 44 36
238 232.5 37 24 40 36 40 32 35 51 30 39
243 237.5 48 21 33 36 48 32 39 48 30 42
248 242.5 1000 48 24 27 38 57 53 42 50 44 &4
253 247.5 48 39 20 46 59 85 37 55 58 48
259 252.5 45 83 47 48 57 90 42 57 49 51
264 257.5 49 66 95 37 47 69 44 63 44 50
269 262.5 54 63 81 48 41 43 40 54 2 51
274 267.5 52 69 48 48 48 43 35 32 78 49
279 272.5 56 61 47 52 52 43 31 22 65 48
284 277.5 59 39 54 60 48 27 41 34 54 49
289 282.5 53 33 54 55 43 27 60 55 58 50
295 287.5 39 42 47 46 44 26 64 60 68 48
300 . 292.5 29 42 4] 50 34 32 64 45 44 42
305 297.5 34 30 48 50 30 37 55 31 19 39
310 302.5 39 27 41 39 37 21 42 21 24 35
315 307.5 27 24 20 28 33 16 37 20 25 29
320 312.5 14 15 7 23 24 16 37 20 20 22
325 317.5 25 18 7 18 21 16 28 19 15 19
330 322.5 15 21 13 13 17 21 12 18 5 15
336 327.5 12 12 7 9 14 11 3 12 5 11
341 332.5 7 6 - 6 10 3 7 10 7
346 337.5 4 6 7 4 6 8 3 5 5
351 342.4 1 6 13 5 10 10 - 6
356 347.5 2 3 7 5 12 17 2 9
381 352.5 3 - 4 7 28 3 8
366 357.5 2 3 4 1 14 2 5
371 362.5 - S 7 1 10 - 3
377 36745 - 9 4 2 5 - 3
382 372.5 2 3 3 2 3 2 2
387 377.5 3 3 1 - 3 2
392 382.5 2 1 1 - 3 1
397 387.5 - 1 3 3 1
402 392.5 - 1 5 2 1
407 397.5 - 1 2 2
413 402.5 - 3
418 407.5 2
423 412.5 3
nl-= 1 172 84 37 392 394 47 108 150 51 1,436
naz2s= 1 185 100 45 425 419 60 114 189 85 1,623
n 1 = number of tuna measured
n 2 = numbsr of tuna caught in total
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Table 6. Size composition of German tuna catch by smoothed length

frequencies (%) in 1960

(Total catch in 1960 = 1,623 fish)

Group Week numnbers
(cm) Total
32 34 35 36 37 38 39 40 41 42
205 1
21lo 1l 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 lo8 58
230 94 122 135 98 128 106G 128 157 226 122
235 152 191 142 172 185 203 204 209 275 186
240 looo 184 205 149 226 198 235 212 206 215 205
245 185 146 169 196 169 202 153 164 103 174
250 150 98 155 125 126 143 99 91 39 120
255 94 71 94 65 7o 63 74 35 15 67
260 48 36 34 29 22 11 44 16 28
265 19 18 7 11 6 12 lo lo
270 6 18 3 2 3 3
278 3 12 1 1
280 1 3 1 1
285 1
nl-= 1 172 84 37 392 394 47 lo8 160 51 1,436
nas= 1 185 leco 45 425 419 60 114 189 85 1,623
n 1 = number of tuna meamured; n 2 = number of tuna caught in total.
Table 7. «eesss 500 page lo, pleasec.
Table 8. Size composition of Gurman tuna catch by smoothed length
frequencies (%) in 1961
(Total catch in 1961 = 1,092 fish)
Group Week numbers
(em) Totaol
24 35 36 37 38 39 40
1%0
1956
200
205
21lo 2
215 21 4 - 5 2
220 42 8 21 4 9 9 19 12
) 83 31 45 22 26 236 48 34
230 167 6o 78 66 63 62 67 69
235 167 116 131 129 116 116 1B4 127
240 lo4 197 1956 190 180 250 289 165
245 83 214 214 215 207 304 279 216
250 lo4 167 164 185 176 160 125 171
255 lo4 118 89 115 132 27 19 lo3
260 42 56 41 50 63 9 47
265 21 17 15 15 13 18 15
270 41 lo 3 4 7 9 6
275 21 6 2 2 2
280 2 1
285 1
nl-= 12 121 313 277 115 28 26 892
n a2 = 12 134 332 399 144 43 28 1,092

n 1 = number of tuna measured;

number of tuna caught.
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Table 7. Size composibtion of German tuna catch by smoothed

weight frequencies (%) in 1961
(Total catch in 1961 = 1,092 fish)

Group Meaans Weeck numbers . T
w w! otal
G G 34 35 36 37 38 39 4o
187 182.5 1 2 4 2
192 187.5 2 1 1l 8 2
197 192.56 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 lo 20 lo 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 lo4 29 42 21 37 27 29 33
233 227.5 125 31 47 25 28 18 57 36
238 232.5 83 37 47 42 35 36 77 4
243 237.5 21 45 55 55 &8 61 57 53
248 242.5 21 52 6o 61 55 61 48 58
263 247.5 42 69 58 67 58 52 58 62
259 252.5 21 81 62 69 61 52 58 66
264 287.5 - 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 26 126 55
279 272.5 21 5o 52 49 85 27 88 bl
284 277.5 42 42 47 50 46 7o 35 47
289 282.5 |125 38 37 49 26 8o 48 432
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
3lo 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 S 23
325 317.5 23 18 .12 24 lo 16
330 322.5 lo 9 9 20 - lo
336 327.5 4 6 9 9 - 7
341 332.5 6 2 lo 9 - 6
346 337.5 8 2 14 13 - 8
351 342.5 6 2 12 11 lo 7
356 347.5 2 2 6 7 18 5
361 352.5 - 2 ) 4 lo 3
o 366 357.5 2 2 3 4 2
371 362.5 4 1 1 2 1
3TT 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
392 387.5 3 1
428 417.5 2 1
nls= 12 121 313 277 1156 28 26 892
na2= 12 134 332 399 144 43 28 1.092

n 1 = number of tuna measured; n 2 = number of tuna caught in total.
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Figure 3. Size composition of Norwegian and German blucfin tuna
frcquoncies) by arcas and weeks in 1961,

catch (veight




