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Simple Model

|A: Age-structured assessment, fitting to length data
Key simplifications (compared to de Moor 2020):
Not (yet) removing commercial catches or fitting to commercial LFs

Growth is based on the von Bertalanffy growth curve for all ages, is
coast- and component-independent and time-invariant



Simple Model

Table 1 of de Moor et al. (2017) wcs,,, -

e Option (i) only
All CTS moving south/east
leave the management unit

WTS WTS
Mwest y,a Msouth,y,a

Few CTS found off SC

(genomics/transcriptomics)

METS, L = 1.0 "

CTSonWC CTSonSC CTS on EC
WTS and mixed-origin fish found Mscglfth,y,o» Mgglfth,y,1+
off WC (genomics/transcriptomics) NA for Option (1)
WT5on WC 7y |/> WTSon SC
+U(0,1)
WTS CTS
Msouth,y,O :I M west,y,0 + U( 0. 5 0. 5)
WTS _ WTS
'Msouth,y,1+ - Msouth,y,O - U(O' 0. 5)

Some SC sgawning products transported
th WC (IBM results)

Movement of recruits/1-year-olds
and 2+ from WC to SC (parasite
prevalence-at-length)



Simple Model

Few CTS found off SC

Table 1 of de Moor et al. (2017) (genomics/transcriptomics)

 Option (c) only | |
_ CTSon WC | moveE;}>~U(0, 0. 5)| CTS onSC CTS on EC
WTS can remain on the west | - b
coast up to the age of 3 — t ‘
WTS and mixed-origin fish found
off WC (genomics/transcriptomics) moveE}v,"qu, moveE}v,'fZTS~U(0, 1)
WTSon WC Ty |/> WTS on 5C

Some SC sgawning products transported
th WC (IBM results)

pyNU(OJ 1)

Movement of recruits/1-year-olds
and 2+ from WC to SC (parasite
prevalence-at-length)




Simple Model

Table 1 of de Moor et al. (2017)

e Options (1)-(3)

Few CTS found off SC
(genomics/transcriptomics)

CTSonWC

CTE

NC‘TS _ Rxssgwesr,y

west NI,v.0 — CTS WTS west,y.0

¥ RXSSBygsr y+S5Byact y Y

CTSs —
Nsauth.ﬁﬁ,}r,ﬂ =0
NWTS _ Rxsssﬁﬁgm, N N

west.NILv.0 — CTS WTS west,yv.0 2 Ysouth,y.0

LY RXS55By g5t y+S5Byest y il ¥ ¥

CTS — —
Nsouth.NL_}f,ﬂ - (1 p_}f)Nsm{th,_}nﬂ

CTSonsC

_

—

S and mixed-origin fish found
C (genomics/transcriptomics)

WTSon WC

e Recruitment estimated
independently of SSB

B

ry ¥ > WTSon 5C

Some SC sgawning products transported
th WC (IBM results)

Movement of recruits/1-year-olds
and 2+ from WC to SC (parasite
prevalence-at-length)

b

CTS on EC




Fit to the Data

| Option |_Obifn | _—ini | —Ini"” | —ni*e |inieomreninteProrl —int?re | InGieks) | move, | n5

2020 1147.4 1076.0 61.6 40.1 -442.9 -387.5 1804.8 -1.3 -30.8 -14.5
R=1 1401.1 1523.7 59.9 38.4 -388.9 1814.3 -1.4 -96.4 -24.9
R=2 1401.1 1523.8 60.4 38.3 -389.6 1814.8 -1.3 -96.6 -24.9
R=5 1400.4 1523.2 60.3 38.3 -390.1 1814.7 -1.3 -96.7 -24.9
R=o0 1398.5 1521.7 60.1 38.8 -392.3 1815.1 -1.3 -97.0 -24.9

Fit to the data is better than what was obtained with the previous hypothesis

- Except for parasite prevalence-at-length, but there is only a single growth curve
- Commercial data are still to be included

- Slightly better fit as R increases



Fit to the Data

West

| | | |
4 I 0 b-
s|enpisay pasipJepue}s

-

West

] | ] |
¥0 £0 A ]
(suoi)iw) ssewoig |ejo1

00

&

I 1 I
S ot 50
(suoljjiw) ssewoig [ejo)

2020

2015

1995 2000 2005 2010

1985 1990

2016 2018

14

2

2012

2010

2020

2015

1995 2000 2005 2010

1990

1985

South

| | |
! 0 b-

s|enpisay pasipJepuels

z-

*»

5
- ]
| | | | ]
0 £0 0 10 00
(suoljiw) ssewoig |ejoy
£ —
@
A——
1 1 1 I I I I
oe GE 0E Sl ol 50 00

(suoj|iw) ssewolg |ejo |

2020

2015

1995 2000 2005 2010

1985 1990

2012 2014 2016 2018

2010

2020

2015

1995 2000 2005 2010

1990

1985



Recruitment (billions)

Recruitment (billions)
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Length class (cm)
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Fit to the data is relatively good, but
why is survey selectivity at length not
relatively flat?
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Growth

15
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Length (cm)
10
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All sardine currently assumed to have
same growth curves and distributions
of length-at-age
- Recruitment on south coast may be

Prop-at-length in November
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—_— earlier (winter recruitment)
o 3 4 s - Growth on west coast may be
Age slower for first ¥~3 months
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Natural Mortality

CTS MWTS WTS MC TS MWTS WTS
west,y,0 west,y,0 south,y,0 west,y,0 west,y,0 south,y,0

R=1 1.00 1.40 1.40 1.00 1.40 1.40
R=2 1.00 1.28 1.28 1.00 1.28 1.28
R=5 1.00 1.28 1.28 1.00 1.28 1.28
R=o 1.00 1.26 1.26 1.00 1.26 1.26



Infection

Proportion infected
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Annually on 1 November (uncertainty)
Infection doesn’t affect sardine (e.g. M, movement etc.)
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Active West to South/East Movement
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Active West to South/East Movement

Numbers of 1-year-olds moving (in billions)

Numbers of 1-year-olds moving (in billions)
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This has been a

“red face test”
Absence of CTS on south coast
(Teske et al. 2021)

Relatively small sardine
biomass on east coast



Passive South to West Movement

p,~U(0,1)
See WP2
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Proportion of Passive Movement

1985 1990 1995 2000 2005 2010 2015 2020

High proportions pre-2000

likely inconsequential
p,~ 17.4% or 18% !



Recruitment and Total Biomass

w West
E o (=]
e o N
= L ]
E ] |
EE =
E s 7| s |
=
E _| |
r s _| g 8 _|
© | | I | | | | | © | | | | | | I |
1985 1995 2005 2015 1985 1995 2005 2015
w
5 — West | South
= o | o _ |
E o ol
w — —
]
(1]
£ @ _| o _|
IE'I.— T
m — —
w® /.
ED o
F o o

| | | | | | | | | | | | | | | |
1985 1995 2005 2015 1985 1995 2005 2015



I I I I
G20 02 SEo oko S0'0

&)
<
.A.
[ |

oo

wi
o
(]
&
&=
&
o -
i ] £
Q L s L
[ [ [ [ [ |
m e S0 020 S0 OFD S0°00 000 neEn
o s
(']
= ;
(o]
C (']
() "
(o]
a
=
| | | |
e SZ2'0 020 S0 OFOD SO0 000 0ED

(suonng) Jusuniruoay

I I I I I
GZ0 0Z0 S0 00 SO0
(suoyiq) Juaugirusay

I
oo

1805 2005 2015

1885

1805 2005 2015

1885



Spawner Biomass
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Recrutment Before Passive Movement (billions)
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Another
“red face test”

Recruitment Before Passive Movement : Spaw ner Biomass
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Next Steps

Informative priors on P,

Survey selectivity

Time varying M

Growth curves

Commercial data

Options (ii)-(v)

Allow 4 or 5+ WTS to remain on west coast
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