PROST/Kovalev estimation of Fmsy
NEA Cod.

Based on:

ICES. 2017. Report of the Working Group on Inter-benchmark Protocol on Northeast
Arctic Cod (2017), 4–6 April 2017, Copenhagen, Denmark. ICES CM 2017/
ACOM:29. 236 pp.
“Kovalev” program used as in ICES 2017. Assessment sigma set to 0.1 and implementation sigma to 0.01. HCR rule 2 i.e. ICES default rule. 
Like in ICES 2017. Density dependence in growth, maturity and cannibalism taken into account from age 3 and onwards. Age at recruitment is 3 and a segmented regression with break point at SSB=310 thousand t. Blim is 220 thousands t (so ICES is a little inconsistent here). 
[bookmark: _GoBack]Values of catch and SSB are means. 

	Ref point
	F
	Catch in '000' t
	Risk to Blim in %
	TAC variation in %
	SSB in '000' t

	
	0
	0
	0
	0
	2900

	
	0.1
	417
	0
	9
	1700

	
	0.2
	611
	0
	10
	1200

	
	0.3
	715
	0
	11
	890

	
	0.4
	776
	0
	13
	690

	95% of Fmsy catch
	0.45
	796
	0
	16
	620

	
	0.5
	812
	0
	19
	570

	
	0.6
	839
	1
	52
	490

	Fmsy
	0.69
	841
	8
	79
	440

	
	0.7
	840
	9
	81
	430

	
	0.8
	834
	17
	115
	400

	
	0.9
	821
	20
	120
	380

	
	1
	819
	21
	112
	360

	
	1.1
	818
	22
	110
	350

	95% of Fmsy catch
	1.2
	818
	22
	107
	340









Northeast Arctic cod

Catch in '000' t	0	0.1	0.2	0.3	0.4	0.45	0.5	0.6	0.69	0.7	0.8	0.9	1	1.1000000000000001	1.2	0	417	611	715	776	796	812	839	841	840	834	821	819	818	818	TAC variation in %	0	0.1	0.2	0.3	0.4	0.45	0.5	0.6	0.69	0.7	0.8	0.9	1	1.1000000000000001	1.2	0	9	10	11	13	16	19	52	79	81	115	120	112	110	107	F (5-10)
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Northeast Arctic cod

SSB in '000' t	0	0.1	0.2	0.3	0.4	0.45	0.5	0.6	0.69	0.7	0.8	0.9	1	1.1000000000000001	1.2	2900	1700	1200	890	690	620	570	490	440	430	400	380	360	350	340	Risk to Blim in %	0	0.1	0.2	0.3	0.4	0.45	0.5	0.6	0.69	0.7	0.8	0.9	1	1.1000000000000001	1.2	0	0	0	0	0	0	0	1	8	9	17	20	21	22	22	F (5-10)
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