Appendix 3: Data for South Coast Hake

Parameters

Three fleets (offshore, inshore and long/handline) and two surveys (autumn and spring) are considered for South Coast hake, and are respectively indexed f = off, ins, lng, and s = aut, spr. The offshore CPUE comprises historic and GLM components, and although the same selectivity curves are assumed for both, separate constants of proportionality and variability parameters are estimated for each. Table A3.1 provides a listing of parameter values.

Table A3.1
Parameters for the South Coast hake ASPM, where indices f and s in the first column are relevant to the “Fleet” and “Survey” columns, and j to both “Fleet” and “Survey” columns. Furthermore, “est” indicates that the relevant parameters is treated as estimable, and “-” indicates that the relevant parameter is not applicable to this fleet/survey.

	
	
	Fleet f
	Survey s

	Parameters
	General
	Offshore
	Inshore
	Long/
	Autumn
	Spring

	
	
	Historic
	GLM
	
	handline
	
	

	Year and age
	
	
	
	
	
	

	ybeg
	1967
	
	
	
	
	

	yend
	2001
	
	
	
	
	

	ybegR
	1984
	
	
	
	
	

	yendR
	1995
	
	
	
	
	

	apg
	7+
	
	
	
	
	

	amat
	4
	
	
	
	
	

	
[image: image1.wmf]j

a

min


	
	-
	1
	1
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	-
	7+
	7+
	7+
	-
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	-
	3
	4
	0
	-
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	-
	7+
	7+
	7+
	-

	Selectivity
	
	
	
	
	
	

	 f
	
	as for inshore
	est
	est
	
	

	 f
	
	as for inshore
	est
	est
	
	

	 f
	
	0
	est
	0
	
	

	 f
	
	1
	1
	est
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	-
	4
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	-
	3
	-
	
	

	Growth
	
	
	
	
	
	

	g
	0.005
	
	
	
	
	

	g
	3.113
	
	
	
	
	

	L∞
	270.6
	
	
	
	
	

	
	0.039
	
	
	
	
	

	t0
	-0.730
	
	
	
	
	

	Other
	
	
	
	
	
	

	pvirgin
	1
	
	
	
	
	

	R
	0.25
	
	
	
	
	

	
	0
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	0.25
	0.1
	-
	-
	
	

	ts
	
	
	
	
	0.5
	0.5


Natural mortality

Natural mortality is treated as an estimable parameter that is age- and year-invariant, so that Ma = M for all a.

Mass-at-age
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A3.2

Estimable parameters

Estimable parameters are natural mortality M, the steepness parameter h, pre-exploitation carrying capacity Ksp, recruitment residuals y (y = ybegR, ybegR+1, …,yendR), the additional variability parameter 
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], parametric selectivity parameters  ins,  ins,  ins,  lng,  lng,  lng, and the non-parametric selectivity parameters 
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Data

Data are given in Tables A3.2-3.5

Table A3.2
Assumed annual catches by fleet (
[image: image15.wmf]f
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) and total.

	Year
	Offshore
	Inshore
	Long/
handline
	Total

	1967
	3302
	10000
	0
	13302

	1968
	9614
	10000
	0
	19614

	1969
	14202
	10000
	0
	24202

	1970
	8008
	10000
	0
	18008

	1971
	11023
	10000
	0
	21023

	1972
	21320
	10000
	0
	31320

	1973
	30303
	10000
	0
	40303

	1974
	40875
	10056
	0
	50931

	1975
	30352
	6372
	0
	36724

	1976
	23363
	5740
	0
	29103

	1977
	16634
	3500
	0
	20134

	1978
	15340
	4931
	0
	20271

	1979
	18299
	4931
	0
	23230

	1980
	16594
	4931
	0
	21525

	1981
	12470
	9400
	0
	21870

	1982
	19025
	8089
	0
	27114

	1983
	16544
	7672
	0
	24216

	1984
	14587
	9035
	16
	23638

	1985
	21940
	9203
	357
	31500

	1986
	16975
	8724
	386
	26085

	1987
	16357
	8607
	449
	25413

	1988
	17973
	8417
	402
	26792

	1989
	24298
	10038
	169
	34505

	1990
	25656
	10012
	348
	36016

	1991
	18600
	8206
	4270
	31076

	1992
	15106
	9252
	2599
	26957

	1993
	11560
	8870
	278
	20708

	1994
	11729
	9569
	1129
	22427

	1995
	10010
	10630
	1447
	22087

	1996
	14046
	11062
	3354
	28462

	1997
	10420
	8834
	3979
	23233

	1998
	6554
	8283
	3209
	18046

	1999
	7385
	8595
	6893
	22873

	2000
	11801
	10740
	7026
	29567

	2001
	13575
	10165
	6900
	30640


Table A3.3
CPUE series 
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 with standard errors (s.e.) for survey estimates only. CVs were calculated by dividing the s.e. values by the corresponding survey estimates. These CVs (squared) could then be used to approximate the “sampling” variance (
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) of the log-transformed data. 

	
	Offshore
	Spring Survey
	Autumn Survey

	year
	Historic
cpue
	GLM
cpue
	cpue<500
	s.e.<500
	cpue<500
	s.e.<500

	1967
	
	
	
	
	
	

	1968
	
	
	
	
	
	

	1969
	1.23
	
	
	
	
	

	1970
	1.22
	
	
	
	
	

	1971
	1.14
	
	
	
	
	

	1972
	0.64
	
	
	
	
	

	1973
	0.56
	
	
	
	
	

	1974
	0.54
	
	
	
	
	

	1975
	0.37
	
	
	
	
	

	1976
	0.4
	
	
	
	
	

	1977
	0.42
	
	
	
	
	

	1978
	
	4.59
	
	
	
	

	1979
	
	5.09
	
	
	
	

	1980
	
	5.33
	
	
	
	

	1981
	
	4.77
	
	
	
	

	1982
	
	6.23
	
	
	
	

	1983
	
	7.24
	
	
	
	

	1984
	
	7.6
	
	
	
	

	1985
	
	10.2
	
	
	
	

	1986
	
	8.39
	202.871
	278.45*
	
	

	1987
	
	7.5
	162.282
	17.512
	
	

	1988
	
	7.38
	
	
	165.184
	21.358

	1989
	
	7.96
	
	
	
	

	1990
	
	9.55
	
	
	
	

	1991
	
	10.11
	
	
	273.897
	44.363

	1992
	
	8.35
	
	
	137.798
	15.317

	1993
	
	6.46
	
	
	156.533
	13.628

	1994
	
	7.57
	
	
	158.243
	23.607

	1995
	
	7.59
	
	
	233.359
	31.862

	1996
	
	6.08
	
	
	243.934
	25.035

	1997
	
	5.2
	
	
	182.157
	18.601

	1998
	
	6.4
	
	
	
	

	1999
	
	5.8
	
	
	
	

	2000
	
	6.67
	
	
	190.864
	14.929


*Discovered to be an error (should be 27.845)

Table A3.4
Commercial fleets (inshore and longline) catch-at-age proportions (
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	Inshore

	year
	1
	2
	3
	4
	5
	6
	7+

	1989
	0.000
	0.081
	0.478
	0.285
	0.109
	0.039
	0.008

	1990
	0.000
	0.055
	0.279
	0.439
	0.171
	0.045
	0.011

	1991
	0.000
	0.053
	0.281
	0.367
	0.219
	0.067
	0.014

	1992
	0.001
	0.151
	0.371
	0.237
	0.184
	0.048
	0.009

	1993
	0.000
	0.026
	0.332
	0.457
	0.139
	0.039
	0.006

	1994
	0.000
	0.060
	0.380
	0.304
	0.183
	0.067
	0.007

	1995
	0.000
	0.015
	0.232
	0.455
	0.209
	0.072
	0.018

	1996
	0.000
	0.024
	0.327
	0.457
	0.140
	0.043
	0.008

	1997
	0.000
	0.034
	0.369
	0.394
	0.159
	0.034
	0.011

	1998
	0.008
	0.166
	0.377
	0.284
	0.116
	0.034
	0.015

	1999
	0.012
	0.190
	0.365
	0.248
	0.116
	0.044
	0.024

	2000
	0.000
	0.022
	0.244
	0.476
	0.196
	0.034
	0.028

	Long/handline

	1994
	0.000
	0.000
	0.001
	0.030
	0.248
	0.404
	0.318

	1995
	0.000
	0.000
	0.000
	0.006
	0.093
	0.262
	0.638

	1996
	0.000
	0.000
	0.000
	0.007
	0.134
	0.297
	0.561

	1997
	0.000
	0.000
	0.002
	0.036
	0.201
	0.298
	0.464

	2000
	0.000
	0.001
	0.003
	0.020
	0.148
	0.203
	0.626


Table A3.5
Autumn survey catch-at-age proportions (
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	year
	0
	1
	2
	3
	4
	5
	6
	7+

	1991
	0.011
	0.111
	0.126
	0.173
	0.215
	0.181
	0.112
	0.073

	1992
	0.015
	0.203
	0.358
	0.145
	0.118
	0.110
	0.038
	0.014

	1993
	0.001
	0.083
	0.120
	0.171
	0.373
	0.143
	0.068
	0.042

	1994
	0.061
	0.140
	0.123
	0.219
	0.137
	0.159
	0.116
	0.045

	1995
	0.019
	0.121
	0.225
	0.189
	0.202
	0.149
	0.066
	0.029

	1996
	0.005
	0.104
	0.188
	0.192
	0.288
	0.131
	0.061
	0.031

	1997
	0.064
	0.134
	0.105
	0.187
	0.216
	0.175
	0.067
	0.052

	1999
	0.159
	0.140
	0.281
	0.145
	0.117
	0.087
	0.040
	0.030
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