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Freliminary anglysis of the 1961-63 data indicated
that, even between keys ccnstructed by the same country in
the same month, there were statistical differences in the
dastributicn of ages within a lsangth group. This is not sur-
brising when one considers the number of factors that could
centribute to the overall variability within a key.

The maln objective of this project was to investigate
the extent to which the various age-length keys which hawve
been cowpiled can satisfactorily be applied to length dis-
tributions from other areas or sesaons and on the con-—
sistency of the keys compiled by different workers.

A Jlance at the number of factors involved would
indicate that some of them could be eliminated ae besis for
comparisons since differences are to be expected., Hence no
comparisons are beliny stteupted between

a/ species
b/ years
¢/ ICNAF Subareas

Three stoges of analysis were envisaged, viz.s

a/ Comparison of the mean ages within length
groups and the distribution of ages within
length groups;

b/ To compare the age distributions which result
from applying different age-length keys to
the same length distribution;
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snd a possible

¢/ ihe examination of the effect of the keys an the
parameters such as mortuality rates and recruit-
ment rates which arve derived from the sge dis-
tribution.

Limitations of the Data

Jable 1 shows the distribution of the keys according to
countries, species, and gear., It is obvious that no comparisons
are possible for redfish, silver hake, end herring, as USSR
is the only supplier of keys. The keys for haddock came from .
USSR and USA, but no comparisons were attemptec as the samples
were teken in areas widely apart snd hence any differencee . '
seemed to be due to area mnd season. thus, all the following
tables and results pertain to cod only.

Preliminary Selection of neys for Comparison

As numerous factors were involved in the totwl variation
within a key /arems, depth, time of fishing, egeln: technique,
etc./, i1t waa decided firat to eliminate as far as possible
all extranevus variations und selsct keys for which as many
factoras as possible were common. The hypothesis was that for
keys produced by different countries from samples taken in the
same area, time, and zear /some compsrisons with different
gears were attempted/, the npe distribution within a length
group should be the same /except for sempling differences/
provided the agelng technlques wera not widely different. In
this report, each length group within a selected key 1is
analysed in detail.

In formulating a method of approach to tackie this
problem, K.R. Allen has ergued that while the length distribu-
tion within an sge group mey not represant a random sample,
the gge distribution within a length group could be considerad
as & random sample. A computer progrum was therefore developed
to calculate the mesnn age and varience of age and per cent
diatribution of age within a length group, the overall mean
age and mean length for the entire key, and a regression of
length on ege as a crude index of the growth parameter, The
results for a number of keys are given in Table 2 /omitting
overall mean gge and mean length/.

D3



-3 -

Ayre Composition of Hypothetical Catch

Qne of the major aima of this study was to investigate
the extent of disagreement between the age-lenglh keys pro-
duced by different countries. The distrihution of ages within
a length group was considered a reasonable criterion to test

this phenomenon ss essuming all other factors /area, period,
and gear/ being similar, the differencea most likely are due
to differences in ageing lechniques. A length distribution
/Table 3/ was applied to the keys already shown in luble 2,
"end the results are in Table 4. It is obvious that the age
distribution within selected length groups varies widely.

Compariaon of Year-Ulass Stirength

Since the age composition of samples from catches 1is
the main besis for arriving at auch population characteristics
aa mortality, growth, the overall age distribution of the age-
length key wae used to arrive at the year-cless strength of
a8 hypothetical population using the length sample in Teble 3.
The results are presented in Table 5.

Discussion and Conclusions
This atudy is still not conclusive evidence that the

age-lengtih keys cannot be pacled as we have not Investigated
the effects of pooling on the populetion parsmeters such as
mortality and growth. The musterial available for considera-—
tion was scanty in that much of 1t wes not comparable. How~
ever, bearing this in mind, the information presented in this
report indicates in some cases that either ageing techniques
or sampling methods between countrieus are different. This 1s
by no means new informetion, but lends support to the need
for an attempt to standardize agein: and samuyling techniques.
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Table Y. Classification of keys by country, species, and
gear.
Country Species Gear No. of keys

USSR Cod Otter trawl 44
Haddock - 5
Redfish " 160
Silver llake . 36
Herring " S
T 250
Denmark Cod Greenlander 27
Longline 23
llandline 28
Otter trawl 13
Shrimp trawl .1
' 92
Germany Cod Otter trawl 71
Portugal Cod Otter trawl 63
U.K. Cod Otter trawl 14
Norway Cod Various 14
France Cod Otter trawl 9
Poland Cod Otter trawl 4
Usa Haddock Various 12
USA/Canada iladdock Otter trawl 8
TOTAL 541
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Table 1(a). Classification of keys according to gear.

Otter trawl 80%
Greenlander 5
Longline 4
tHlandline 5
Various _ b
100%
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Table 2. Mean age for selected range of length groups in age-
length keys.

Country Area Period Length group Mean Var. of Slope
§ Gear age age

Germany 1Db Jan 61 75(140) 8.6 2.69

(1000) oT 78(144) 9.1 3.57
81(120) 8.0 0.14 2.78

] 84(109) 8.8 3.80

Denmark 1D Jan 61 75( 14) 10.2 3.14

{91) LL 78( 13) 10.1 9.14
81( 8) 11.0 7.71 3.20

B4( 4) 13.7 20.25

Germany 1F July 61 54(215) 5.2 0.39

(1000) oT 57(104) 5.4 0.66

60( 97) 5.4 0.068
63( 39) 6.6 1.40 4.26

Denmark 1F July 61 54( 47) 5.0 0.15
(198) Greenl. 57( 51} 4.9 0.07 6.91

60( 42) 5.0 0.04

63( 20) 5.2 0.30

Portugal  3Ps Apr 61 54( 45) 5.7 0.40
(605) oT 57(105) 6.0 0.37 3.13

60( 50) 6.4 0.65

63( 55) 6.6 0.79

France 3Ps Apr 61 54( 17) 5.0 0.05
(89) OT 57( 13} 5.9 .07 9.05

60( 10) 6.0 0,00

63( 10) 6.0 0.22

France 4R Mar 61 51( 29) 5.3 1.88

(255) or 54( 37) 6.1 0.99
57( 28) 6,2 1.36 4,71

: 6O 24) 6.2 0,73

Portugal 4R Mar 61 51( 75) 5.6 0.63

(515) oT S54( 30) 5.8 0.49
57( 45) 6.2 0.63 4,75

60( 25) 6.4 0.25

France 4T Apr 61 45( 11} 5.1 0.56
(82) oT 48( 14) 6.0 0.15 4.66
S1( 7) 6.5 0.29 .

54( 13) 6.5 1.27

Portugal 4T Apr 61 45( 20) 4.5 0.26

(563) oT 4B8( 60) 5.8 0.14
51(120) 6.7 0.53 3.42

54(100}) 6.0 1.05
continued
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Table 2 (continued)

Country Area Period Length group Mean Var. of Slope
§ Gear age age

Canada (NF) 3L Mar 61 58( 63) 6.0 ¢.05
(980) 61( 6l1) 6.0 0.08 6.76

- 64( 40} 6.3 0.33

67( 27) 6.6 0.69

Portugal 3L Apr 61 57( 56) 6.0 0.00
(567) 60( 50) 6.7 2.66 3.72

63{ 91) 6.0 0.44

66( 50) 6.6 0.45

Canada (NF) 3M Mar 61 37( ovd) 3.2 0.19
(1003) 40( 02) 3.9 V.24 7.19

43( 72) 4.0 6.09

46( 67) 4.3 0.22

USSR M Mar 61 36( 5) 4.0 0.00
(757} 39( 14) 3.8 0.13 4.05

42( 37) 4.3 0.35

45( 51) 4.8 0.54

Denmark Green- Aug 62 66( 20) 6.0 0.05

(185) land Greenl. 69( 19) 6.1 0.09
72( 28) 6.6 1.35 5.90

75¢ 22) 6.7 1.16

Germany Green- Aug 62 66( 22) 5.3 0,22

(1000) land oT 69( 52) 6.0 0.00
72( 66) 5.9 0.30 3.47

75(108) 6.1 1.37

Portugal 1D May 62 S4( 20) 4.6 0.24

{396) LL 57-( 47) 5.0 0.00
00 { 27) 5.2 0.20 4.20

63{ 87) 5.0 0.07

USSR 1D May 62 S4( 70) 4.2 0.19

(900) ot 57( 41) 4.0 0.29
60 67) 5.0 e.08 4,57

63( 6l) 5.1 .23

Denmark 1B July 62 54( 24) 4.0 u.23

(226) HL 57( 27) 4.9 .07
vu( 32) 5.0 0.00 5.75

63( 29) 5.0 0.00

Portugal 1B July 02 54( 30) S.uU 0.00
(430) LL S7( 07) 4.4 0.04 4.91

6U{ Y0) 5.0 0.03

63( 76) 5.2 0.27

Canada '(NF) 2J Sept 62 49( 42) 5.0 0.00
(995) 52( 42) 5.4 u.25 1.27

55( 75) 6.5 1.39

SB{ 99} 7.7 2.35

USSR J Oct 62 48( 48) 5.7 0.34
(300) SI( 48) 6.4 3.19 2.190

54( 40) 6.8  1.43

57( 25} 7.6 4.33 Continued
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Table 2 (continued)

Country Area Period
& Gear
Germany 1D May 63
(1¢0u) 0T
Norway ib May 03
(49) or
USSR iD Aug 63
(299) oT
Germany 1D Aug 63
(1000) or
Norway 1D May 63
(44) LL
Denmark 1D May 63
(212) HL
Germany 1E Apr 63
(1000) oT
iceland 1E Apr 63
(197) oT
Iceland 1E May 63
(194) oT
Germany 1E May 63
(1000) o1
Portugal 2J May 63
{299) oT

Length group

59¢
02
65(
G6B(1
37¢(
60(
03(
66 (
6u(
63
60 (
69 (
59(
62(
65(
68 (1
54¢(
S7(
60(
63(
54(
57(
60(
63(

56(
s9(1
62(1
65(1
57(
60 (
63 (
oo (
63 (
6o (
69 (
72(
62(
65(1
b8 (2
71(2

45(

34)
b7)
67)
18)

7)

7)
10)

2)
13)
44)
38)
53)
30)
41)
80)
03)

26}
21)

80)
45)
32)
62)
32)
25)
27}
24)
21)
28)
19)
24)
54)
29)
08)
05)

23)

48( 33)

51
54

D9

40)
45)

Mean
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0.22
0.56
0.25
0.42
0.33
0.24
0.10
0.00
0.19
0.32
0.206
0.1%
0.63
0.69
0.19
0.00
0.20
0.00
0.67
0.27
0.77
0.32
0.18
0.36

v.12
0.20
0.49
0.21
0.24
0.31
0.43
0.39
1.46
0.40
0.60
.82

0.76
0.25
0,70

1.35

5.89

5.13

4.01

7.18

5.16

3.49

1,35

S5.08 -

5.36
11.606

continued
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Table 2 (continued)

Country Area Period Length group Slope
§ Gear
Canada (NF) 2J Apr 03 46(100) 6.1
(985) 49( 75%) 6.2
52( 74) 6.9 4.17
55( 93) 7.0
USSR 2J Apr 63 45(136) 6.8
(944) 48(170) 7.0
51(141) 7.3 3.20
54(101) 7.6
Canada (NF) 2J May 63 46( BS) 6.0
{1009) 49( 82) 6.2
S2( 78) 6.5 4,34
S5{ 63) 6.7 .
Portugal 2J May 63 45( 23) 6.5
(328) : 48( 33) 6.4
51( 40) 7.1 2.27
. 54( 45) 7.2
Canada 2J Sept 63 46( 98) 5.4
(1003) 49( 91) 5.7
52( 57) 5.7 4,20
55( 55} 6.3
Portugal 2J Sept 63 45( 45) 5.5
(398) 48( 54) 5.7
51( 62) 6.2 2.67
54( 55) 6.4
USSR 2J May 63 45( 92) 7.1
(797) ot 48(106) 7.6
51( 89) 8.4 2.56
54(107) 9.0

NOTE: (a) Numbers in ( ) under country represent the total
number of fish in the key.

{(b) Numbersin ( ) on the right side of mean age

represent the number of fish in the length group.
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Table 3. Length distribution used on selected keys to
obtain hypothetical age composition.
(Sample from Canada)

Length group Frequency Length gioup Frequency
21 39 57 869
24 . 76 60 616
27 216 63 39y
30 435 66 274
33 591 69 183
36 1364 72 104
39 1753 75 90
42 1759 78 - 51
45 2405 81 - 28
48 2605 84 27
51 1688 87 19
54 1179 90 11

16781
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Table 5. Age composition of samples in Table 3 using the keys from
different countries.

1961 1p Jan 1961 1F July 1961 3Ps Apr
Age Germany Denmark Germany Denmark Portugal France
3 134
4 17 3121 8§39 1796 738
5 2064 lo8 9598 14650 2484 5453
6 1006 - S0 1980 755 5072 6024
7 1107 168 587 168 2484 2450
8 8742 3121 252 252 1930 1879
9 856 1983 973 1242
10 234 336 386 553 l64
11 1342 2567 554 84 134
12 184 352 50 134
13 285 5306 134
14 523 1983 117
15 33 -
>15§ 165 704
1901 4R  Mar 1901 4T Apr 1962 *  Aug 1962 1D May
Age France Portugal __ France Portugal Denmark Germany USSR Porwugal
3 50 17
4 1376 1410 604 285 168 470 5554 1174
5 3222 6830 3474 1778 621 889 1625 9011
6 5655 4397 7367 3574 8877 4178 1712 3423
7 3608 1627 873 5957 2349 2081 1040 285
8 1108 638 1225 2383 537 671 705 285
9 839 201 1208 2618 5084 2902 1947
10 319 0ud 654 537 1275 268 -
11 386 151 839 l68 67 268 -
12 50 604 537 1359 251 285
13 - 285 17 285
14 84 - 119 -
15 84 318 136 -
>15 84 84 68 -

* Greenland

Continued
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Table » (contiauced)

Fual 5L Toel 3 Mar J LI CVEN |
Age Cowada Dortipal Canada Ussi Canada LS5
Mar . __Apre = Ceo.owept. et
1 Lol 252
2 1400 117
3 2718 4551 uls3
4 dold 430 3205 1320 134 554
5 2097 1913 2460 1879 1543 4581
[} 078 ol2s 17 705 2048 7317
7 570 1762 l1bul 5330 2547 1611
B 1057 1470 1254 4240 2419 772
4 419 1325 17 5113 1947 654
10 309 1175 50 385 1001 319
il 134 1175 50 318 qu2 151
12 117 436 134 503 1393 100
13 117 738 17 1a1 - 218
14 67 34 5354 151
15 34 134 17 554 50
>15 151 889 151
1vo2 1B July 1803 24 May 1903  2J May
Age  Demmark —~ Tortagal USSR _Portugal Norway  TDenmark
3 436 218 470
4 33349 48Y 201 50 2282 4581
5 11276 11344 554 722 4950 §135
4] 285 8506 157 3477 4155 5051
7 430 453 4447 46438 1896 1175
8§ 218 1004 32349 2467 3609 235
4 430 054 1745 1108 755 67
10 67 330 177y 1006 1141
11 - 100 HOS 889 365
2 134 104 D4y 503 -
13 - - 453 385 -
14 - 218 352 218 -
15 67 330 2oy 268 369
>15 - 10w tuse 450 309
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l'able 5 {continued)

1903  2J Apr 196,y 200 May IHody  2F supt.

Age Cﬁndﬂﬁ_“"U%SR Canada Vufiuhﬁf Canada’ TartupaT

1

2 403 L34 ivl 34
3 772 67 571 1011 34
4 3371 1254 A083 50 5749 873
5 1403 1268 2131 722 3021 2507
) 5152 2709 5555 a7 4279 7iu5
7 2U14 0477 2165 40648 805 3574
8 923 2450 705 2407 430 83y
9 LY. ¥ 1074 285 1108 84 537
10 487 453 385 1007 185 201
11 352 252 309 88Y 101 285
12 101 1067 1u1 503 17
13 168 151 185 380 84 117
14 117 u7 67 218 17 34
15 185 34 154 208 17 168
>15 208 252 134 430 34 g4
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