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Prediction of mean weight at age for short-term prediction for Icelandic cod

Björn Ævarr Steinarsson

Introduction

Between 1991 and 2003, mean weights for age groups 4-9 in the catches were predicted using a simple  multiple regressions model based on mean weight of the year classes in the previous year and capelin stock biomass. For ages 10-14 an average of three previous years has been used due to low sample size of these year classes. 

In recent years the relationship with capelin biomass and mean weights seem to be much weaker, most likely due to changes in the spatial distribution of capelin or uncertainties in the estimation of the capelin stock size. The relationship between available capelin stock biomass and mean weight at age of the same year class in the year before as used in last years as assment for predicting the mean weights in the catches 2003 for the short term predictions are shown in Table 1.  In recent years the R squares have been declining from being around 0.8 for the best represnted age groups down to around 0.65 but nevertheless highly significant (P values less than 0.01). The Mean weight at age for age groups 4-8 in the catches and available capelin biomass 1979-2003 are shown in Figure 1.
No estimate for the capelin biomass are now available for 2004 and 2005. The results from a  capelin echosurvey conducted by the MRI in April this year could not be used for stock estimation as practically no capelin were found in conventional survey are.

Therefore a new approach had to be set this year for predicting the mean weight at age for the short-term prediction. The mw@age in the spring survey were consdierd a good canditate and were used in the following way to predict mw@age in the catches for 2004 and 2005 and in the spawning stock 1n 2005. 

Mean weight at age in the catches in 2004

A linear regression model was used to estimate the relationship between the  mw@age in the catches and  mw@age in the spring survey the same year for age groups 3-8. The results are presented in Table 2 and Figure NN. The highest R-squared values are observed for age  groups 6 and 7, around 0.8, lower for other age groups but significant on the 5% level for all age groups.

The sum of squares of the residuals of predicted weights versus observed using three years average or the year before for prediction were around 2-3 times higher than using the regression prediction. The sum of squares of resdiuals using the mean weight at age the year before were consistently somewhat lower than using three years average, although not significantly lower. For age groups 9-14 the observed values in 2003 were used.

Mean weight at age in the catches in 2005

For 2005 the same procedure as for 2004 was used except for the mean weights at age for the same yearclass the year before in the survey were used to predict the mw@age in the catches in 2005 for age groups 4-9. For age group 3 and 10-14 the observed values in 2003 were used. The results are presented in Table 3. The R-squared and P-values are considerably lower than in the 2004 prediction but the sum of squares of the residuals are substantially lower than using three years average.

Mean weight at age in the SSB in 2005

For predicting the mw@age for mature cod in the survey for age groups 5-7, as used for calculation of the SSB,  the relationship between the corresponding mw@age for the same yearclass the year before were used. For age groups 8 and older mean weights in the catches in 2003 were used. For age groups 3-4 the mean weight in the survey was multiplied with 1.23 for scaling the weight with that in the spawning stock.The results are presented in Table 4.

The indices from the o-group survey in 2003 were the lowest observed since the beginning of the series in 1982. 

Table 1. The model used to predict the  mean weights at age in the ctaches in previous assessment.
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MW = alfa*mw(a-1)(t-1) + beta * capelin + C

Pred2003:

age W(a-1)(t-1) alfa beta capelin C PredW r-sqr p

4

1294 0.4101 0.0785 3175 1045

1825

0.55 0.00

5

1926 0.5713 0.1464 3175 1067

2632

0.66 0.00

6

2656 0.7867 0.1122 3175 1167

3613

0.65 0.00

7

3680 0.9020 0.1433 3175 1097

4871

0.65 0.00

8

4720 0.7136 0.1182 3175 2393

6136

0.52 0.00

Pred2004:

age W(a-1)(t-1) alfa beta capelin C PredW r-sqr p

4

1367 0.4101 0.0785 3231 1045

1859

0.52 0.00

5

1825 0.5713 0.1464 3231 1067

2583

0.66 0.00

6

2632 0.7867 0.1122 3231 1167

3600

0.65 0.00

7

3613 0.9020 0.1433 3231 1097

4819

0.64 0.00

8

4871 0.7136 0.1182 3231 2393

6251

0.51 0.00

Pred2005:

age W(a-1)(t-1) alfa beta capelin C PredW r-sqr p

4

1367 0.4101 0.0785 3231 1045

1859

0.52 0.00

5

1859 0.5713 0.1464 3231 1067

2602

0.66 0.00

6

2583 0.7867 0.1122 3231 1167

3561

0.65 0.00

7

3600 0.902 0.1433 3231 1097

4807

0.64 0.00

8

4819 0.7136 0.1182 3231 2393

6214

0.51 0.00


Table 2. Predicted mean weight at age in the catches in 2004
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For age groups 9-14 the observed valus in 2003 were used

Age const a R2 P

w_survey

at

w

at-2004

3 912 0.79 0.187 480 1291

4 992 0.730 0.567 0.001 1064 1769

5 135 1.258 0.575 0.001 1874 2492

6 112 1.190 0.823 0.000 2804 3449

7 770 1.000 0.807 0.000 3458 4228

8 2590 0.658 0.336 0.023 4990 5873

9 5986

10 7852

11 8819

12 10834

13 12152

14 13805


Table 3. Predicted mean weight at age in the catches in 2005
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 for agegroups 4-9

For age groups 3 and 10-14 average of the years 1983-2003

Age const a R2 P

w_survey

a-1t-1

w

at

3 1256

4 1198 1.238 0.456 0.009 480 1792

5 1191 1.186 0.346 0.027 1064 2453

6 379 1.607 0.539 0.003 1874 3391

7 1177 1.242 0.597 0.001 2804 4660

8 3948 0.578 0.235 0.093 3458 5947

9 2968 0.850 0.274 0.054 4990 7210

10 7852

11 8819

12 10834

13 12152

14 13805


Table 3. Predicted mean weight at age in the SSB in 2005
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 for agegroups 5-7

For age groups 3and 4 survey*1.23 and 8-14 same as in catches in 2003

Age const a R2 P

w_survey

a-1t-1

w

at

-2005

3 671

4 1370

5 1642 0.371 0.197 0.097 1338 2139

6 565 1.157 0.411 0.010 2215 3128

7 917 1.048 0.539 0.002 2988 4048

8 5038

9 5986

10 7852

11 8819

12 10834

13 12152

14 13805
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Figure 1.  Mean weight at age for age groups 4-8 in the catches and available capelin biomass 1979-2003.
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Figure 2. Predicted mw@age in the catches using mean weight at age in the spring survey the same year. The dots represent observed values and th solid line the predicted.
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Figure 2 (Continued)

