Supplementary Table 1. Key equations used in the operating model to generate age-structured

population dynamics, indices of relative abundance, and age composition data.

1. Life history schedules

El.1 Iy =l X (1 — eK@=to))
E1.2 w, = 6, x 1,2/1000
El3 -

Mmg = 1+e(—03(a-asp))

2. Spawner-recruit relationships

B2l do = nmuw; + Yazie Mair,maw, + 22 A;I:i%:nAWA
E2.2 R = 0.8XROXhXSSBy
Y+1 ™ 0.2xR0x X (1~h)+SSByx(h—0.2)
3. Initial condition
E3.1 Zgq = Fmult,Sp ,+M,
E3.2 1 a=1

b ={ Pyqe7 %11 1<a<A

Pdy_qe ZA-11

1-e %A1 a=A
E3.3 O = YA, D, 1r,maw,
E3.4 R — ROGhop—(1-h)do)
“ (5h—1)bF

E3.5 Ngy = Reqdr,
E3.6 SSBy = X4_1 Ny 1T,;maw,
4. Basic abundance dynamics
E4.1 Niy = RyeRdv
E4.2 Zay = Fmult,Sg , + M,
E4.3 Nat1y+1 = Noye ?ey wherea <A—1
E4.4 Nay+1 = No_qye 24717 4+ Ny e %4y
E4.5 SSBy = Y4-1 NgyTamaw,
E4.6 A, = a=1 Ngy
E4.7 B, = 1, Ngyw,
5. One fleet
E5.1 -1

SFa T 1te—x1(a—x2)

Fmulty,Sg, _

E5.2 Loy = ——Fa Ngy(1—e Zay)
E5.3 LWy = Ya=1LayWa
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Supplementary Table 1 (continued)

6. One survey

E6.1 -t
Iq 1+e—x3(a—x4)
E6.2 q= !
mean(Z‘g:lNa‘ySIa)
E6.3 Iy = Na,ySIa
E6.4 I, = qYa-11ay
7. Time series of F
E7.1 Fmult,, = f,e/ %y
8. Observed data
ER.1 L@vy = LWyefly
E8.2 PLa,y = La,y/ Zé:l La,y
E8.3 CLay~Multinomial((pF, PLay)
E8.4 I = L,e®
E8.5 Pza,y = Ia,y/ Zle=1 Iy
E8.6 Crq,~Multinomial(¢;, Pp, )
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