Icelandic cod
Using the Nea Cod Visual basic excel program ”NE_PROST-ICEcod simple.xlsx” on Icelandic cod.
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Results:
Fmsy = 0.70.
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Blim =207,000t from segmentet regression (Hockey stick). Bpa set 330,000t. 
[bookmark: _GoBack]HCR: ICES default. 
DD in weight from Danielsson et al 1997.   WEST “…. is an almost linear decrease from 1.0 to 0.7 for SSB in the historical range of 500,000 to 1.5 million tons.”
Cannibalism as for Barents Sea cod 1970- 1985  based on Bjarte Bogstad, et al 1994 and ICES IBP ARCTIC COD REPORT 2017, ICES ADVISORY COMMITTEE ICES CM 2017/ACOM:29 and ICES. 2015. Report of the Benchmark Workshop on Arctic Stocks (WKARCT), 26–30, January 2015, ICES HQ, Denmark. ICES CM 2015\ACOM:31. 121 pp. 
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Biomass of 6+ is on average 1.38 times SSB

The input sheet form the program : 
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The model in regime of scanning different F  check current settings!

DO NOT SHIFT CELLS! program will read data from them using direct references HCR 2

cannibalism yes

how many iterations do you need? 100 start F 0 WEST yes

be careful as it takes time to run with too many! step  0.1 WECA yes

Maturity func 0

Recruitment 3

noise in R yes

This block will be copied to table near -----> ass AR slope 0

you may add any other parameters hire Table with results of using different Fs  ass sigma 0.1

now it is suted to 20 000 iterations target F

target F 1 parameter 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

mean F 0.83 mean F 0.00 0.10 0.20 0.30 0.40 0.50 0.58 0.67 0.75 0.80 0.83

mean SSB 249 mean SSB 2006 1317 954 722 566 462 394 340 297 266 249

min SSB 49 min SSB 1284 803 487 344 258 179 128 56 57 51 49

mean TSB 984 mean TSB 2666 2063 1754 1542 1392 1288 1221 1155 1090 1020 984

mean catch 310 mean catch 0 161 240 281 304 317 327 330 327 315 310

n (years*iter.) 8000 n (years*iter.) 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000

% SSB < Bpa 96.3 % SSB < Bpa 0 0 0 2 24 56 76 87 91 94 96

2.5 % SSB 92.0 2.5 % SSB 1555 959 659 465 352 282 227 158 112 98 92

97.5 % SSB 479.0 97.5 % SSB 2568 1793 1384 1107 895 760 645 579 548 518 479

% SSB < Blim 45.4 % SSB < Blim 0 0 0 0 0 0.075 1.9125 11.925 28.2 39.613 45.375

low border SSB 157 low border SSB 451 358 295 257 214 180 167 182 185 168 157

upper border SSB 230 upper border SSB 562 476 430 385 329 298 251 239 251 252 230

6E-07 0.0988 0.1998 0.2916 0.3638 0.4067 0.492 0.5279 0.5977 0.6511 0.7149

do F scan
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main

1st year 1946 just for illustrations SSB 0 50 100 150 200 250 300 350 400

N years 100 of HCRs Ftarget (2 steps) 0.00000 0.15 0.30 0.45 0.60 0.75 0.90 1.00 1.01

iterations 100 Ftarget (JRNC) 0.00 0.15 0.30 0.45 0.60 0.75 0.90 1.00 1.00

HCR 2

HCR years for prediction 1

Blim= 207

HCR parameters

Bpa= 333

1st break point B= 333 1990.687803

2nd break point B= 1665 1.2000

Fmsy= 1

F up_limit= 1.2

TAC_up   limit (%) 1000

if SSB>Blim  block TAC_low  limit (%) 100

F no less than  0

Errors: GENERAL INFO

assessment ass_err_bias  1 Sheet "inputs"  - contains all input data and model settings 

N "debug_out" - comprehansive results from iteration 1 for checking things. See Figures there to make a quick check. You may add your oun figures there

autocorrelation, AR slope 0 1 "debug_check" - manual Excel formulas to check correctnes of the program

random noise, sigma 0.1 0.1 other sheets - contain results of all iterations

implementation impl_err_mean  0 0.074 <---- push a magic Russian Red button to run calculations (wait till calculations will be finished)

impl_err_sigma  0.02 0.1189 Program is written on Visual Basic. You may see it in Excel menu "View",  "Macros"

how many years to skip 20 DO NOT SHIFT CELLS! program will read data from them using direct references

по ф4 пополнение на 20-30 тыс меньше чем по 3

max possible F

1.50

check=Error

1946-2014

Population 

1946 1995-2014

1946-2014

cannibalism yes M limits WEST yes a, b 1946-2015 WEST limits (1946-2015) WECA yes a, b 1983-2014 Maturity func 0 1946-2015 Maturity limits (1946-2015) Recruitment

age N start year 10e-3 Fpat  M const a b c min_M2 max_M2

mean 1984-2015

a b min observed max observed

mean 1984-2014

a b

mean 1984-2015

λa   W50,a min observed max observed Function type 3

3

778484 0.022 0.37 0.000 1.000 -1.400 0.000 0.588 0.725 0.508 0.834 0.725 1.594 0.326 0.005 -10 0 0.000 0.010 SR a = 180

4

659015 0.164 0.26 0.366 - - - - 1.402 0.981 1.612 1.402 0.895 0.604 0.008 -10 0 0.000 0.080      b= 207

5

412363 0.455 0.22 0.091 - - - - 2.301 1.610 2.646 2.301 0.922 0.582 0.089 2.614 2.574 0.000 0.180

  A =

0.331

6

197211 0.748 0.20 3.388 -0.260 3.896 2.372 3.896 3.388 0.859 0.672 0.262 1.442 3.247 0.010 0.442

T =

6.784

7

93323 1.019 0.20 4.497 -0.345 5.172 3.148 5.172 4.497 0.787 0.993 0.765 1.463 3.566 0.030 0.800

    ϕ =

-1.289

8

96214 1.240 0.20 6.069 -0.465 6.980 4.248 6.980 6.069 0.727 1.541 0.906 1.156 4.299 0.090 0.943

year =

1946

9

244717 1.288 0.20 7.240 -0.555 8.326 5.068 8.326 7.240 1.000 0.000 0.979 1.155 5.220 0.100 1.000 max_obs_R 2378899

10

101774 1.250 0.20 8.180 -0.627 9.407 5.726 9.407 8.180 1.000 0.000 0.987 0.696 5.389 0.220 1.000

11

38117 1.207 0.20 9.378 -0.719 10.785 6.565 10.785 9.378 1.000 0.000 1.000 0.497 4.215 0.500 1.000

if random err

yes

12

39210 1.160 0.20 10.325 -0.791 11.874 7.228 11.874 10.325 1.000 0.000 1.000 0.371 2.239 0.780 1.000

13+

33328 1.160 0.20 11.773 -0.902 13.539 8.241 13.539 11.773 1.000 0.000 1.000 10 0 0.800 1.000

ln(M2) = ln(N3) * a + ln(SB6+) * b + c

1 1.064 a,b,c for SegReg+autocorrelation

Fbar 1st age 5 M2 (age 4/5) = a * M2 (age 3) b= 0.974 generations r= 0.553

Fbar last age 10 West for ages 3-5 is a constant c= 5.742 1946-2005 meam of err= 0.005

from WD 6 WKARCT for ages 9-13+ WECA = WEST lag = 0 sigma of err= 0.544

but all parameters are updated usinf AFWG-2015 See "WEST at SSB 5000000...." in the D: drive 

a dn b as in Bar cod

Barebts sea cod data - just to start the calculation - not use Based on Bar cod  Maturity func #1

SSB-R func. 3

0.39869164

Maturity func #2

Maturity ny generation

Mat=1/(1+EXP(-a*(age-age 50%))) B&H  not realised yet!

age 50% = b * TSB(year-4???) + c

TSB(year - lag)
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