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Introduction 
PrelilIlinary analysis of the 1961-63 data indicated 

that, ever, between keys constructed by the same country in 

the same month, there Vlere statistical differences in the 
d~stributicn of ages within a length group. This is not sur
prising when one considers the ntunber of factors ths:t: could 

c0ntribute to the overall variabil~ty within a key. 

The main objective of this project was to investigate 
the extent to which the various age-length keys whioh he .. ·• 
been compiled can satisfactorily be applied to length dis
tributions from other areas or seasons and on the con
sistency of the keys cJmp:l.led by different workers. 

A 0lance at the number of factors involved would 

indicate that SOUle 01" them could be elilIlinated as b&sis for 
comparisons since diffp.renc6a are to be expected. Henoe no 

comparisons are bein;.:. ut;tempted between 

a/ species 

bl yeHrfJ 
cl ICNAF Subareas 

'riU'ee stages of analysis were envisaged, viz.: 

al Comparison 01" t].o mean ages wlthin length 
bTOUP" and the tlistribution of ages within 
lengtli gT0UpS I 

bl To compare the age distributions which resuit 
from applying different age-length keys to 

the SaL1e length distributionl 

02 

, 
1:\ 



- 2 -

and a p.ossible 

c/ i'he exsminatian of thf! effect of the keyo on the 

parametero such as mort.ullty rates and recruit

ment rates which are derived from the age diS

tribution. 

Limitations of the Data 

Table 1 shows the distributi.on of' the keys according to 

countries, species, and gear. It is obvious that no comparisons 

are possible for redflsh, silver hake, end herring, ~s USSR 

is the only supplier of keys. 'i'he keys for haddock came from . 

USSR and USA, but no comparisons we;('e attemptec: ao t,he se.mples 

were taken in areas winely apart and hence any differences 

seemed to be due to areu Bnd season. l'hus, all the following 

tables an~ reBults pertain to cod only. 

Preliminary Selection of ~eys for Comparison 

As numerous factors were involved in the total variation 

Wdthin a key laree, depth, time of fishinet ageln~ technique, 
etc • ./, it Was decided first to eliminate as far as possible 

all extraneUUB vHriations ~nd select keys for which as many 
:factors as possible were COlWnc.n .. The h.YpothesiB was that for 

keye produced by diff(;!!rent cnuntries from samples taken la the 
same area, time. and gear leome cOQlpUriSUIlB with different 

gears were attempt~d(, the HLe diotributiun within" length 

group, should be the saa" (except for sar.J"ling differences( 

p.rovided the aGeinb techniques weea nat widely different. 'In 

this report, each length group ",ithin a selected key is 

analysed in detail. 

In formulating s methu,1 of npPJ'osch to tackle this 

p.roblem, ~.R. Allen hao arGued thqt while the length diotribu

tion wi thin an a~e group msy not re pre!1ent a random SWI11Jle, 

the age distribution within a length group could be considered 

as e random sample. A computer program was therefore developed 

to calculate the me~n a6e and v8viance of age and per cent 

distribution of age wi thin a length group, the overall mean 

see and mean length for the entire key, and a reeres6ion of 
lencth an aGe as B crude index of the growth parameter. The 

results for a number of keys are ~1ven 1n Table 2 (omitting 

overall me~n age and mean length/. 
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A~e Composition of Hypothetical Cutch 
Qne of the major ailllB of this study WtH3 to inve3ti~Bte 

the extent of disagreement betwe~n the ace-length keYG pro
duced by different countries. '['he dU.trihution of aBes within 

a length group waD considered a reasonable criterion to teat 

this phenomenon 8S assumine all other fHctors larea, period, 

Wld gear/ beiolj similar, the differenceEJ most likely are due 

to dlffHr~nces 1n l:!.~ein.::: technicluos. A length distribution 

/Table J/ was applied to the keys 31 ready shown in 'fable 2, 

. and the reBults are in :rable 4. It 1s obvious that the age 

distribution within selecten lefi£lh groups varies widely. 

Comparison of Year-Class ~trength 

Since the age composition of snm~le:J from catches 1s 
the main basis for urriv1.ng at 3uch populution characteristics 
as mortality, t'I'o\¥th, the ov~rall R.l1e diDtribution of the age
lenath key was used to arrive at th~ year-cle~s strength of 
a hypothetical population uain:; tho length sample 1n Table J. 
The results are pre.sented in Table 5. 

Discussion and Conclusions 

:rhis atuny is still not conclusive evidence that the 

age-1ength keye cann..>t be pooled as we have not inv8atigated 
the effects of pooline on the popUlation parameters such as 
mortali ty and growth. The material aVa.ilable for considera

tian.wes scanty in that much of it was not compareble. How

evert bearing this 1n mind, the information presented in this 

report indicates in some CaGes that either aeeins: techniques 

or saro}11ine methods between countri€'~1 are: different. l'his 1s 

boY no means new informatio:l, but lends Bupport to the need 

for an attempt to standardize aGe in.:::, und sam~jliIlg techniques. 
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Table 1. Classification of keys by COulltry, species, and 
gear. 

---_._----- ~------------------ - ------------~ 
Country Species Ccar No. of keys 

-- ---- _._--_. __ ._-----

USSR Cod Otter trawl 44 
Haduock • 5 
Redfish 160 
Silver Hake " 36 
!lerring 5 
~-------.-- --- go 

Denmark Cod Grccnlander 27 
Longline 23 
lIandline 28 
Otter trawl 13 
Shrimp trawl _ 1 

92 

Germanr Cod Otter trawl 71 

Portugal Cod Otter trawl 63 

U.K. Cou Otter trawl 14 

Norway Cod Various 14 

France Cod Otter trawl 9 

Poland Cod Otter trawl 4 

USA Haddock Various 12 

USA/Canada Haddock Otter trawl 8 

TOTAL 541 
• 
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Table l(a), Classification of keys according to gear . 

. Otter trawl 80\ 

Greenlanuer 5 

Longline 4 

Handline 5 

Various b 

1UO% 
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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 1lJ 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 10 Jan 61 75( 14) 10.2 3.14 
(91) LL 78( 13) 10.1 9.14 

81( 8) 11.0 7.71 3.20 
84 ( 4) 13.7 20.25 

Germany IF July 61 54(215) 5.2 0.39 
(1000) OT 57(104) 5.4 0.66 

60 ( 97) 5.4 0.68 
63 ( 39) 6.6 1. 40 4.26 

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

00( 42) 5.0 0.04 
03( 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 0.07 9.05 (1) 

60 ( 10) 6.0 0.00 
63( 10) 6.0 0.22 

France 4R ~lar 61 51( 29) 6.3 1.88 
(255) OT 54 ( 37) 6.1 0.99 

57 ( 28) 6.2 1.36 4.71 
60 ( 24) 0.2 0.73 

Portugal 4R Mar 61 51( 75) 5.6 0.63 
(515) OT 54( 30) 5.8 0.49 

57( 45) 6.2 0.63 4.75 
60( 25) 6.4 0.25 

France 4T Apr 61 45( II) 5.1 0.56 
(82) OT 48( 14) 6.0 0.'15 4.66 

51( 7) 6.5 0.29 
54 ( 13) "6.5 1. 27 

Portugal 4T Apr 61 45( 20) 4.5 0.26 
( 563) OT 48( 60) 5.8 0.14 

51(120) 6.7 0.53 3.42 
54(100) 6.6 1.05 

continued 
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Table 2 (continued) 

Country Area Period Length group ~1ean Var. of Slope 
& Gear age age 

Canada (NF) 3L Mar 61 58 ( 63) 6.0 0.05 
(980) 61( 61) 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 ( 04) 3.2 0.19 
(l003) 40( (2) 3.9 0.24 7.19 

43( 72) 4.0 .0.09 
46( 67) 4.3 0.22 

USSR 3M 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 3.90 
75( 22) 6.7 1.16 

Germany Green- Aug 62 66 ( 22) 5.3 0.22 
(l000) land OT 69( 52) 6.0 0.00 

72 ( (6) 5.9 0.30 3.47 
75(108) 6.1 1. 37 

Portugal 1D ~1ay 62 54 ( 20) 4.6 0.24 
(396) LL 57( 47) 5.0 0.00 

oO( 27) 5.2 0.20 4.20 
03 ( 87) 5.0 0.07 

USSR 1D Ilay 62 54 ( 70) 4.2 0.19 
(900) OT 57( 41) 4.6 0.29 

bOt 67) 5.0 0.08 4.57 
63 ( 61) 5.1 0.23 

Denmark III July 62 54( 29) 4.6 0.23 
( 226) ilL 57( 27) 4.9 0.07 

oU( 32) 5.0 0.00 5.75 
63 ( 29) 5.0 0.00 

Portugal III July 62 54( 30) 5.U 0.110 
( 430) LL 57 ( ()7) ·4.9 0.04 4.91' 

60 ( 90) 5.0 0.03 
63( 7 (i) 5.2 0.27 

~anada . (NF) 2J Sept 62 49( 42) 5.0 0.00 
(995) 52( 42) 5.4 0.25 1. 27 

55( 75) 6.5 1. 39 
58( 99) 7.7 2.35 

USSR 2J Oct 62 48( 48) 5.7 0.34 
(300) 51( 4B) 6.4 3.19 2.10 

54 ( 40 ) 6.B 1. 4 5 
57( 25) 7.6 4.33 Continued 
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Table 2 (continued) 

Country Area Period Length group Mean V<iT. of Slope 
I; Gear _______________ .!l....£c age 

Germany lD May 63 59 ( 34 ) 4.3 U.22 
(10UO) aT " 2l 67) 5.2 0.56 

65( 67) 5.5 0.25 6.68 
68(118) 5.4 0.42 

Norway III May 03 57 ( 7 ) 5.0 U.33 
( 49) OT 6U( 7) 5.7 0.24 5.89 

03( 10) 5.9 U.l U 
66 ( S) 6.0 U.OO 

USSR III Aug 63 6U( 13 ) 5.2 0.19 
(299) or o3( 44 ) 5.6 0.32 

60 ( 3M) 5.8 u.26 5.13 
69 ( 53) 6.0 0.19 

Germany 10 Aug 63 59( 3U) 5.3 U.63 
(1000) OT 62( 41) 5.3 0.69 

65( 80) 5.2 0.19 4.01 
08(103) b.O 0.00 

Norway III May 63 54( 5) 4.8 0.20 
(44) LL 57 ( 3) 5.0 0.00 

60 ( 4) 5.0 0.67 3.89 
63( 6) 5.6 0.27 

Denmark III ~Iay 63 54( 23) 4.6 U.77 
( 212) HL 57 ( 3U) 4.8 0.32 

60( 26) 5.2 0.18 7.18 
63 ( 21) 5.5 0.36 

Germany IE Apr 63 56( 80) 5.1 0.12 
(1000) OT 59 (145) 5.2 0.20 4.56 

62 (132) 5.5 0.49 
65 (102) 5.9 0.21 

Iceland IE Apr 63 57( 32) 5.1 0.24 
(l97 ) OT 60 ( 25) 5.3 0.31 5.16 

63( 27) 5.7 0.43 
oo( 24) 5.7 0.39 

IcelHllu IE May 63 63 ( 21) 6.5 1. 46 
(194 ) or 60( 28) 6.5 0.40 

69 ( 19) 6.4 0.60 3.49 
72 ( 24) 6.7 0.82 

Germany IE May 63 o2( 54) 6.0 0.18 
(l000) O"l 65(129) 6.2 0.76 

08(208) 6.2 0.25 1.35 (1) 
71(205) 6.3 0.70 

Portugal 2J ~Iay 63 45( 23) 7.2 1.35 
(299) OT 48 ( 33) 8.6 5. U8 . 

51 ( 40) 9.1 5.36 2.27 
54( 45) 10.8 11.66 

continued 
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Table 2 (continued) 

Country Area Period Length group fl.iean Var. of Slope 
& Gear age age 

Canada (NF) 2J Apr 63 46(100) 6.1 0.44 
(985) 49( 75) 6.2 0.41 

52( 74) 6.9 1. 09 
55( 93) 7.0 1. 68 

USSR 2J Apr 63 45 (136) 6.8 0.49 
(944) 48(170) 7.0 0.88 

51(141) 7.3 1.02 
54(101) 7.6 1.39 

Canada (NF) 2J May 63 46( 88) 6.0 0.18 
(lOOg) 49( 82) 6.2 0.42 

S2( 78) 6.5 0.95 
55( 63) 6.7 .1.90 

Portugal 2J May 63 45( 23) 6.5 0.44 
(328) 48( 33) 6.4 0.69 

51 ( (0) 7.1 1. 48 
54( (5) 7.2 1.35 

Canada 2J Sept 63 46( 98) 5.4 0.56-
(1003) 49 ( 91) 5.7 0.67 

S2( 57) 5.7 0.52 
Sse 55) 6.3 1. 3S 

Portugal 2J Sept 63 4S( 45) 5.5 0.71 
(398) 48 ( 54) 5.7 0.64 

Sl( 62) 6.2 0.98 
54 ( S5) 6.4 1. 21 

USSR 2J May 63 4S( 92) 7.1 0.30 
(797) OT 48 (106) 7.6 1.16 

51 ( 89) 8.4 1.99 
54(107) 9.0 2.19 

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

4.17 

3.26 

4.34 

2.27 

4.20 

2.67 

2.56 

(b) Number.in ( ) on the right side of mean ~ge 
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 compos~tion. 
(Sample from Canada) 

Length group Frequency Leng t...~jll"ouJ? Frequency 

21 39 57 869 
24 76 60 61(, 
27 216 63 399 
30 435 66 274 
33 591 69 183 
36 1364 72 104 
39 1753 75 90 
42 1759 78 51 
4S 2405 81 28 
48 2605 84 27 
Sl .688 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 III Jan !~bl IF J~¥r 1961 3Ps A~r 
Age Germanr Denman cerm~ __ ~enmar Portugal J:'rance 

3 134 
4 17 3121 839 1796 738 
5 2064 loB 9598 14()50 2484 5453 
6 10UO 9Ub 1980 755 5672 6024 
7 llU7 168 587 168 2484 2450 
8 8742 3121 252 252 1930 1879 
9 856 1983 973 1242 

10 234 536 386 553 164 
11 1342 2507 554 84 134 
12 184 352 50 134 
13 285 530 134 
14 923 1983 117 
15 33 

>15 165 704 

19b1 4R Mar 1%1 4T Apr 1962 • Aug 1962 10 Mar 
Age ~i ance ----POT tuga 1 __ _ rr-a -n=qPort ullar Denmark Germanr USSR Portugal 

3 50 17 
4 1376 141U 6U4 285 168 470 5554 1174 
5 3222 6B30 3474 1778 o2l 889 3625 9011 
6 5655 4397 7367 3574 8877 4178 1712 3423 
7 3608 1627 873 5957 2349 2081 1040 285 
8 1108 038 1225 2383 537 671 705 285 
9 839 2Ul 1208 2618 5084 290! 1947 

10 319 ()O4 654 537 1275 268 
11 386 151 839 168 67 268 
12 50 004 537 !SSg 251 285 
13 285 17 285 
14 84 119 
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