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CHANGES IN THE ASSESSMENT
BETWEEN 2012 AND 2014

Last year the assessment model was not run to
include the new 2013 survey biomass and 2012

age composition information from the survey and
fishery.

This year all available information is included in the
assessment model. No new changes in the
methodology are presented.

Survey biomass 6% increase from 2013
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SUMMARY

Model 1
As estimated or As estimated or
specified last year for: recommended this year for:

Quantity 2014 2015 2015 2016
M (natural mortality rate) 0.15 0.15 0.15 0.15
Tier la la la la
Projected total (age 6+) 1,555,700 1,456,600 1,233,400 1,118,700
biomass (t)
Female spawning biomass (t) 713,200 698,800 622,300 589,800

Projected

B, 694,500 694,500

Busy 260,000 260,000 260,000 260,000
ForL 0.16 0.16 0.152 0.152
maxF agc 0.143 0.143 0.143 0.143
Fasc 0.143 0.143 0.143 0.143
OFL () 249,000 233,100 187,600 170,100
maxABC (t) 222,500 208,300 181,700 164,800
ABC (1) 222,500 208,300 181,700 164,800

As determined last year for: As determined this year
for:

Status 2012 2013 2013 2014
Overfishing No No No No
Overfished No No No No
Approaching overfished No No No No




SUMMARY

Model 1a
As estimated or As estimated or
specified last year for: recommended this year for:

Quantity 2014 2015 2015 2016
M (natural mortality rate) 0.15 0.15 0.15 0.15
Tier la la la la
Projected total (age 6+) 1,555,700 1,456,600 1,337,000 1,216,000
biomass (t)
Female spawning biomass (t) 713,200 698,800 676,500 643,000

Projected

B, 694,500 694,500

Busy 260,000 260,000 260,000 260,000
ForL 0.16 0.16 0.150 0.150
maxF agc 0.143 0.143 0.146 0.146
Fasc 0.143 0.143 0.146 0.146
OFL () 249,000 233,100 201,300 183,100
maxABC (t) 222,500 208,300 195,000 177,400
ABC (1) 222,500 208,300 195,000 177,400

As determined last year for: As determined this year
for:

Status 2012 2013 2013 2014
Overfishing No No No No
Overfished No No No No
Approaching overfished No No No No




2014 CATCH =51,549 T (THROUGH 11/8/14)
AVERAGE 1975-2014 EXPLOITATION RATE =
0.04
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NORTHERN ROCK SOLE
CATCH BY MONTH IN 2014

catch by month in 2014
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NORTHERN ROCK SOLE

CATCH BY AREA IN 2014

catch by areain 2014
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95% RETAINED IN 2013

% Retained
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SURVEY BIOIMIASS:
8% INCREASE FROM 2013 TO 2014

survey biomass 2012 =

4000 - 1,857,450 t
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2013 AGE COMIPOSITIONS
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LENGTH AT AGE FROM SURVEY AGE
COMPOSITIONS

length at age for 8 yr old fish
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WEIGHT AT AGE FROM SURVEY AGE COMPOSITIONS
USING A THREE YEAR MOVING AVERAGE

8 year old fish weight at age using 3 year average
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WEIGHT AT AGE FROM SURVEY AGE
COMPOSITIONS

average of all years wt at age
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FLATFISH SPLIT-SEX MODEL

input:
sex-specific estimates of fishery and survey age
composition and weight at age

output:

Sex-specific estimates of population number,
fishing mortality, selectivity, fishery and survey
age composition.

Allows for estimation of sex-specific natural
mortality




FISHERY AGE COMPOSITION
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SURVEY AGE COMPOSITION
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STOCK ASSESSMENT MODEL

® Data components include fishery and trawl survey age
compositions and survey biomass and standard error

® Split-sex model, selectivity is fixed asymptotic for older fish
® Ricker form of the stock-recruitment curve is fit inside the model
® Gender-specific time-variant fishery selectivity

® Catchability (q) is constrained to a value near the estimate of g
from a trawl herding experiment using the shelf survey trawl
(Somerton and Munro 2001)

® Natural mortality is estimated as free parameters in some model
runs and fixed at 0.15 in other runs




Ricker fit to stock-recruitment estimates
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Model exploration

Model 1

g fixed at 1.5, male and female M
fixed at 0.15

Model 1a
q fixed at 1.4, male and female M
fixed at 0.15

Model 2
q fixed at 1.5, female M fixed at 0.15
and male M estimated

Model 3
q fixed at 1.5, female M and male M
estimated

Model 4
g estimated, Female and male M
fixed at 0.15

Model 5
g estimated, female M fixed at 0.15
and male M estimated

Model 6
g, female M and male M all estimated
as free parameters

Model 7

q estimated with the bottom
temperature relationship, male and
female M fixed at 0.15
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FITS TO SURVEY SEX RATIO FROM
MODELS 1, 2 AND 3.
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2000 total biomass fit to survey

%1500 4000
= _3500
S ©3000 { I
£1000 382500
7] 72000
(1] —
£ %1500 I I i
o [)]
3 00 élOOO
S 500
0 o 0
v S S T - - <= 1 1980 1984 1988 1992 1996 2000 2004 2008 2012
[e)} [e)} [e)} [e)} [e)} [e)} [e)} [e)] )] o o o o o
o d Hd Hd Hd HdH H Hd +d NN N NN year
survey selectivity 1.6
14
1.2 full selection F
— — —survey
female 1
p.8
0.6
0.4
o2 W
0
7 ag elo 13 16 19 1975 1980 1985 1990 1995 2000 2005 2010
900 female spawning biomass age 1 recruitment
800

00 2014 FSB is 1.9*B40 and

N W~ 01O

FSB (1,000s t)
w b 0O O N
o
o

recruitment (billions)

200 1 I I
100 0 1l | |||l“ ll..
0

1975 1980 1985 1990 1995 2000 2005 2010 1974 1979 1984 1983631933551999 2004 2009




TIME-VARYING FISHERY SELECTIVITY
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PROJECTED FEMALE SPAWNING BIOMASS

Projected FSB when fishing at 5 yr avg F
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rate

Fishing mortality

FSB AND F HISTORY RELATIVE TO B,sy

phase plane diagram for northern rock sole

0.2
0.18
0.16

Bmsy = 260,000

0.14
0.12

1975

o
-

0.08
0.06
0.04
0.02

0 200000 400000 600000 800000
FS B (t)

1000000




NORTHERN ROCK SOLE

Tier 1 management Tier 1 management
Model 1
® 2014 ABC 203,800 t ® 2015 ABC 181,700 t
® 2014 OFL 228,700 t ® 2015 OFL 187,600 t
O I:ABC = I:harmonic = 0.146 O, FABC = Fharmonic = 0.14
® For, = Fusy = 0.164 © Fopp = Fugy = 0.152

® 2014 catch =51,549 t

Tier 1 management
Model 1a
2015 ABC 195,000 t
2015 OFL 201,200 t
I:ABC - I:harmonlc = 0 145
Forr = Fusy = 0.150




