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The fate of cohorts

A case story of the Icelandic haddock



2 The fate of cohorts

Â The intent of these sets of slides is to introduce:

Â The development of a cohort through the fisheries

Â Annual variability that are often seen in cohort size

Â That the development of cohorts through the fisheries is a 
reflection of variability in year class strength

Â The Icelandic haddock is taken as an illustrative sample to convey 
the concepts 



3 Haddock: Annual yield - 1985-2004
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(kt = thousand tonnes )
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Yield (weight) composition by age



5 Catch distribution by gear



6 Location and density of commercial samples

line
net
jiggers
seine
trawl

2002, cod

In order to know the catch composition we need to take samples.
Each dot represents a sample from the catch, normally with 300 fish measured

Samples taken from the catches in one year



7 Haddock: Annual yield (kt) - 1985-2004

Year Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Total

85 0 2 9 13 2 5 9 9 50

86 0 4 7 12 16 2 3 4 47

87 1 8 12 6 7 4 1 1 40

88 0 8 23 12 4 4 2 0 54

89 0 2 27 20 9 2 2 1 63

90 0 2 8 37 16 3 1 0 67

91 1 1 4 10 28 8 1 0 55

92 1 6 5 7 8 15 4 1 47

93 0 9 17 6 4 4 7 1 49

94 0 2 29 19 4 2 1 2 59

95 1 6 6 32 12 2 1 1 60

96 1 8 8 7 25 6 1 0 57

97 1 3 13 8 5 12 2 0 44

98 0 6 7 14 5 4 5 1 41

99 1 1 19 8 11 3 2 2 45

00 1 6 3 20 4 5 1 1 42

01 1 11 10 3 11 2 1 0 40

02 1 10 20 9 2 7 1 1 50

03 0 6 21 22 7 2 3 0 61

04 1 4 22 31 18 5 2 2 84

The total catch split up to age groups, based on age frequency in the samples



8 Annual yield - 1985-2004
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Range in annual yield:
Total:       40 -60 kt 
5 years old: 3-35kt



9 Annual yield - 1985-2004

Year Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Total

85 0 2 9 13 2 5 9 9 50

86 0 4 7 12 16 2 3 4 47

87 1 8 12 6 7 4 1 1 40

88 0 8 23 12 4 4 2 0 54

89 0 2 27 20 9 2 2 1 63

90 0 2 8 37 16 3 1 0 67

91 1 1 4 10 28 8 1 0 55

92 1 6 5 7 8 15 4 1 47

93 0 9 17 6 4 4 7 1 49

94 0 2 29 19 4 2 1 2 59

95 1 6 6 32 12 2 1 1 60

96 1 8 8 7 25 6 1 0 57

97 1 3 13 8 5 12 2 0 44

98 0 6 7 14 5 4 5 1 41

99 1 1 19 8 11 3 2 2 45

00 1 6 3 20 4 5 1 1 42

01 1 11 10 3 11 2 1 0 40

02 1 10 20 9 2 7 1 1 50

03 0 6 21 22 7 2 3 0 61

04 1 4 22 31 18 5 2 2 84



10 Yield of year class 1985

6

2

3

4

5

7

8
9

0

10

20

30

40

50

60

70

80

85 87 89 91 93 95 97 99 01 03

Year

Y
ie

ld
 (

k
t)

Total yearclass yield: 125 kt



11 Yield of year class 1988
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Total yearclass yield: 20 kt



12 Yield of year class 1990
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13 Yield of 3 yearclasses
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14 Yield of different year classes by age
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15 Proportional yield of different year classes by age
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16 Yield of year classes (kt)

YC Yield Year Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Total

83 43 85 0 2 9 13 2 5 9 9 50

84 81 86 0 4 7 12 16 2 3 4 47

85 125 87 1 8 12 6 7 4 1 1 40

86 36 88 0 8 23 12 4 4 2 0 54

87 20 89 0 2 27 20 9 2 2 1 63

88 19 90 0 2 8 37 16 3 1 0 67

89 64 91 1 1 4 10 28 8 1 0 55

90 114 92 1 6 5 7 8 15 4 1 47

91 27 93 0 9 17 6 4 4 7 1 49

92 32 94 0 2 29 19 4 2 1 2 59

93 54 95 1 6 6 32 12 2 1 1 60

94 25 96 1 8 8 7 25 6 1 0 57

95 69 97 1 3 13 8 5 12 2 0 44

96 13 98 0 6 7 14 5 4 5 1 41

97 38 99 1 1 19 8 11 3 2 2 45

98 72 00 1 6 3 20 4 5 1 1 42

99 62 01 1 11 10 3 11 2 1 0 40

00 29 02 1 10 20 9 2 7 1 1 50

01 4 03 0 6 21 22 7 2 3 0 61

02 1 04 1 4 22 31 18 5 2 2 84



17 Yield by year classes - 1982-2002
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18 Catch as yield: Fluctuations seen

Â Catch as weight-at-age

Â Fluctuation in annual yield 
much less than fluctuation in 
yield by year classes

Â In this case, fluctuation in 
annual yield is caused by 
fluctuation in year class yield 
(in this case)

Â The relative yield by age is 
very similar for each year class

Â E.g. maximum catch around 5 
years old
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19 Annual yield and mean weight of 5 years old
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Variability in catch of 5 year olds:     10 fold
Variability in weight of 5 years olds: <2 fold



20 Mean weight by age
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USP

Catch (number) composition by age



22 Haddock: Annual catch - 1985-2004
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Annual catch range: 20 -55 million fishes



23 Catch in numbers - 1985-2004 (millions)

Year Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Total

85 0 2 5 6 1 2 3 2 20

86 0 4 4 5 6 1 1 1 21

87 2 8 8 3 2 1 0 0 24

88 0 10 16 6 1 1 1 0 35

89 0 3 23 10 3 1 1 0 40

90 0 3 8 24 7 1 0 0 43

91 3 1 4 7 14 3 0 0 32

92 3 7 4 4 4 6 1 0 30

93 0 12 13 3 2 2 2 0 34

94 0 3 27 11 2 1 0 1 45

95 2 6 6 23 6 1 0 0 45

96 2 9 7 5 14 2 0 0 39

97 1 4 11 5 3 5 1 0 29

98 0 8 6 8 2 2 2 0 29

99 1 2 17 5 5 1 1 1 31

00 2 7 2 14 2 2 0 0 30

01 2 11 7 2 6 1 1 0 30

02 1 11 16 5 1 3 0 0 38

03 0 6 16 13 3 1 1 0 41

04 1 4 18 19 9 2 1 1 55



24 Catch by yearclasses
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25 Catch of one year class: 1985
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26 Proportional catch of different year classes by age
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27 Catch by yearclasses on a log scale
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28
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30 Catch in numbers - 1985-2004 (millions)

YC Catch Year Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Total

83 22 85 0 2 5 6 1 2 3 2 21

84 45 86 0 4 4 5 6 1 1 1 22

85 82 87 2 8 8 3 2 1 0 0 24

86 24 88 0 10 16 6 1 1 1 0 35

87 14 89 0 3 23 10 3 1 1 0 41

88 11 90 0 3 8 24 7 1 0 0 43

89 43 91 3 1 4 7 14 3 0 0 32

90 87 92 3 7 4 4 4 6 1 0 29

91 20 93 0 12 13 3 2 2 2 0 34

92 21 94 0 3 27 11 2 1 0 1 45

93 38 95 2 6 6 23 6 1 0 0 44

94 20 96 2 9 7 5 14 2 0 0 39

95 51 97 1 4 11 5 3 5 1 0 30

96 9 98 0 8 6 8 2 2 2 0 28

97 25 99 1 2 17 5 5 1 1 1 33

98 51 00 2 7 2 14 2 2 0 0 29

99 48 01 2 11 7 2 6 1 1 0 30

00 25 02 1 11 16 5 1 3 0 0 37

01 4 03 0 6 16 13 3 1 1 0 40

02 1 04 1 4 18 19 9 2 1 1 55

Minimum stock size (millions of fish)



31 Catch in numbers ïpatterns seen

Â Catch in numbers-at-age:
Â Similar patterns as when look 

at patterns by weight
Â Because growth rate does not 

fluctuate that much over the 
time period 

Â The relative catch history by 
age is very similar for each 
year class

Â The rate of decline in catches 
in numbers of older fish 
declines exponentially with 
age
Â A signal of mortality (Z)

Â Summing up the catches by 
year class gives indication of 
minimum stock size
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Survey measurements: Scientific 
measurements independent of fisheries data



33 Station location of Icelandic spring survey
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550 stations

The distribution of sampling stations 
is a result of a stratified random 
analysis.



34 Survey biomass index

Year

The stratified mean and standard error



35 Abundance and density distribution



36 Abundance: 1 year olds
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