Supplementary Figure Sla-e

1. New England: SNR = 0.799
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Figure S1a: Stock-recruitment values from stock assessment reports (points), and the estimated Ricker curves based on the average
productivity estimated by the dynamic Ricker model with the Kalman filter. Solid lines indicate that the productivity was selected as time-
varying, and thus the average is not the best fit of the data, and dashed lines indicate that the productivity was selected as time-invariant.

Units are SSB (kt) and recruits (millions).



2. Mid-Atlantic: SNR = 0.762
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Figure S1b: Stock-recruitment values from stock assessment reports (points), and the estimated Ricker curves based on the average
productivity estimated by the dynamic Ricker model with the Kalman filter. Solid lines indicate that the productivity was selected as time-
varying, and thus the average is not the best fit of the data, and dashed lines indicate that the productivity was selected as time-invariant.
Units are SSB (kt) and recruits (millions), except for Atlantic menhaden, which has units of spawning output (trillion eggs) and recruits

(billions).



3. California Current: SNR = 0.396
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Figure S1c: Stock-recruitment values from stock assessment reports (points), and the estimated Ricker curves based on the average
productivity estimated by the dynamic Ricker model with the Kalman filter. Solid lines indicate that the productivity was selected as time-
varying, and thus the average is not the best fit of the data, and dashed lines indicate that the productivity was selected as time-invariant.
Units are SSB (kt) and recruits (millions), except for 13 rockfish species with units of spawning output (millions/billions of eggs/larvae; see
Figure S3c).
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4. Gulf of Alaska: SNR = 0.790
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Figure S1d: Stock-recruitment values from stock assessment reports (points), and the estimated Ricker curves based on the average
productivity estimated by the dynamic Ricker model with the Kalman filter. Solid lines indicate that the productivity was selected as time-
varying, and thus the average is not the best fit of the data, and dashed lines indicate that the productivity was selected as time-invariant.

Units are SSB (kt) and recruits (millions).



5. Eastern Bering Sea/Aleutian Islands: SNR = 0.957
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Figure S1e: Stock-recruitment values from stock assessment reports (points), and the estimated Ricker curves based on the average
productivity estimated by the dynamic Ricker model with the Kalman filter. Solid lines indicate that the productivity was selected as time-
varying, and thus the average is not the best fit of the data, and dashed lines indicate that the productivity was selected as time-invariant.
Units are SSB (kt) and recruits (millions).



Supplementary Figure S2a-e

1. New England: SNR = 0.799
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Figure S2a: Time series of productivity (a) in units of log(recruits/spawner) estimated by the dynamic Ricker model with the Kalman filter.
Stocks selected as having time-varying productivity are shown with bold productivity time series, and stocks selected as having time-

invariant productivity are shown with bold horizontal line indicating average productivity across the estimated time series.



2. Mid-Atlantic: SNR = 0.762
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Figure S2b: Time series of productivity (a) in units of log(recruits/spawner) estimated by the dynamic Ricker model with the Kalman filter.
Stocks selected as having time-varying productivity are shown with bold productivity time series, and stocks selected as having time-
invariant productivity are shown with bold horizontal line indicating average productivity across the estimated time series.



3. California Current: SNR = 0.396
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Figure S2c: Time series of productivity (a) in units of log(recruits/spawner) estimated by the dynamic Ricker model with the Kalman filter.
Stocks selected as having time-varying productivity are shown with bold productivity time series, and stocks selected as having time-
invariant productivity are shown with bold horizontal line indicating average productivity across the estimated time series.
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4. Gulf of Alaska: SNR =
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Figure S2d: Time series of productivity (a) in units of log(recruits/spawner) estimated by the dynamic Ricker model with the Kalman filter.
Stocks selected as having time-varying productivity are shown with bold productivity time series, and stocks selected as having time-
invariant productivity are shown with bold horizontal line indicating average productivity across the estimated time series.



5. Eastern Bering Sea/Aleutian Islands: SNR = 0.957
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Figure S2e: Time series of productivity (a) in units of log(recruits/spawner) estimated by the dynamic Ricker model with the Kalman filter.
Stocks selected as having time-varying productivity are shown with bold productivity time series, and stocks selected as having time-

invariant productivity are shown with bold horizontal line indicating average productivity across the estimated time series.



Supplementary Figure S3a-e
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Figure S3a: Time series of spawning stock biomass (solid line) and recruitment (dashed line) from stock assessment reports.



2. Mid-Atlantic
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Figure S3b: Time series of spawning stock biomass or spawning output (solid line) and recruitment (dashed line) from stock assessment
reports.

[suolw) sunioay

[suonu) syunioay



3. California Current

Arrowtooth flounder (CC) EY Aurora rockfish (CC) EY Black rockfish (CC) EY Blackspotted/rougheye rockfish (CC)©@ &  Blue/deacon rockfish CA (CC)
) =] 54 . =] a . 0o 2 3B 12.5
= Lo c o - i 0025 € o i} 0003 E & " . C. @ 20009 10.0
i 100 . @ i 4 A0 0N oo @ Ef . 0002 & 3 104 I BOSE = 4500 75
B =0 .. 3 @ ° T A LA R SORE T R Sl 004 5 = 4000 50
I - =loon 2 @ 02 L O w2 = E g0 25
1970 1980 1990 2000 2010 E 1980 1990 2000 2010 E 1980 1990 2000 2070 i 1980 1990 2000 2010 i 8 1960 1980 2000
%  Blue/deacon rockfish OR (CC T Bocaccio (CC EY Cabezon NCA (CC EY Cabezon OR (CC Y Cabezon SCA (CC
o @™ [ @™ @ @
=] ' r4 j=] 2 300004 | 150 a 08 =] 000258 0.37 . 0.0016
T goo s " . © W - [y E 0004 & ¥ SnE B =
g ° Co i Lor3 @ T 20000 Loy 00 B = e I 000205 2 0.0012 5
2 400 23 2000l T - 0003 = m 000155 @ 0.0008
£ om liv = E AT : [0 2§ o4 0002 = @ 0LO0I0E 0 0.0004=
o — 0 |y Tt i) o o 5 o
@ 1970 1980 1990 2000 2010 a2 9 1960 1980 2000 2 1960 1980 2000 2020 B 1980 1990 2000 2010 a 1970 1980 1930 2000 2010 2020
o Canary rockfish (CC) P U Chilipepper rockfish (CC) Y @ Darkblotched rockfish (CC) Y Dover sole (CC) Y 0 Greenstriped rockfish (CC)
= : ; 40 2 £ 20000 ; 2 9 . 50 g 350 1 T 9 5200007 ; 100
60007 4 L = 2450004 " 0 = 7500 40 = X 3001 nAon £ = 15000 3 5
c ' 30 F ¢ 15000 , i N 7 c o & = o], oot 15 & ¢ . " 73
2 4000 : 20 g 20| ok oo, [0y 2 w0 F B Sl Tl T e FO2M00009 4 i e, (50
E 000 By T 0 = E 000 sl S —Rs [0 2 E 2500 10 = B j5d 0 TETLSY W2 E 8000 IO s
: : . — g = i e - lg 3 ol : : 0 8 - : : —— . ] . :
2 1970 1980 1990 2000 2010 2 3 1970 1980 1990 2000 2010 3 9 1960 1980 2000 & 1980 1990 2000 2010 2020 ER 1970 1980 1990 2000
Kelp greenling (CC) ey Lingcod N (CC) ey Lingcod S (CC) Y Longspine thornyhead (CC) Py Pacific hake (CC)
) . 9 020 9 0 01z 2 2 8000 !
= 075 * " A roo0s & T apq s & © 1S g 40 020 & T . - ' 40
= - " f. [ooos @ > 3 015 F = o 010 @ X 30 - E = 6000 Ao 4 » 30
m 050 7 e YL S g = m 20 p1w 5 T omoom e 015 = m 40004 o " A 20
[ S ypoz 3 @ 3 @ 1w 005 3 @ 204 \ . 3 @ opgpd AL G R
B 025 7 L% T fooot 0@ 104 00s = O = o - . . 02 p 200 STl 10
Ry 5 5 0 000 § 10 g B AT R e Ry
1980 1990 2000 2010 o 1960 1980 2000 2020 o 1970 1980 1990 2000 2010 2020 b 2000 2004 2008 2012 iz 1980 1990 2000 2010 2020
=z Pacific Ocean perch (CC) Py Petrale sole (CC) F oz Quillback rockfish CA (CC) P oz Quillback rockfish OR (CC) » Sablefish (CC)
2 30000 : ligg 2 = 0oz & 2 . 025 8 B 1259 . os 3 o s00q .
had 1 - 006 5 o B LN 020 5 2 1004 55 E 4004 2
S 20000 n ro0 2 o SO - R o 015 2 5 751 04 2 5 3001
= " cn 3 004 F = 20 PR T = 50 E) 200 7 1
10000 W 5. tso 3 0@ 3 2 WA 010 3 o 0z 2 @ ]
E S R S E N 002 = E w0 T fons 2 B 257 B o 0
o] 05 S o S g 0o 00§ 0 0
) 1980 1990 2000 2010 2 1960 1980 2000 2020 B 0@ 1290 2000 2010 2020 2 o 1 el 1980 1990 2000 2010 2020
Sanddab (CC) EY Scorpionfish (CC) 3 T Splitnose rockfish (CC) EY g Yelloweye rockfish (CC)
20 : a 9 S40000 b loon 2 250 1 . g 5 ; 4
= <l 4 c = _c @ o200 g = sond W c @
=z 15 ] rong = =2 0.015 & < 30000 - = 2 200 H 10 = o 6004 5
= 2 - . Lo = ® 5., 150 @ — q5pq ;o = -
A IRTIE . Ly oros 3@ 0.010 5 = 20000 U100 g @ oo Ly i les 3= 4009 2
n 5 T A o 20 0005 2 ET00001 ST sl LSS0 2 0 S0y Y S E o 1
= prestn 0 0- 0.0
1980 1990 2000 2010 @ 1970 1980 1990 2000 2010 a3 o 1950 1970 1980 1290 2000 2010 @ 1970 1980 1990 2000 2010 2020 B 1980 1890 2000 2010
- Yellowtail rockfish N (CC) A
o, (2]
gmnnn z
< 12000 @
o —
= 8000 3
= 4000 B
o] E
w 1970 1980 1990 2000 2010 o

--- Recruits — SSB

Figure S3c: Time series of spawning stock biomass or spawning output (solid line) and recruitment (dashed line) from stock assessment
reports.
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4. Gulf of Alaska
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Figure S3d: Time series of spawning stock biomass (solid line) and recruitment (dashed line) from stock assessment reports.
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5. Eastern Bering Sea/Aleutian Islands
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Figure S3e: Time series of spawning stock biomass (solid line) and recruitment (dashed line) from stock assessment reports.
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Supplementary Figure S4

Figure S4: Summary of the difference in current mean stock productivity
relative to the mean estimated at the beginning of the time series (col. 1),
ten years prior to current (col. 2), and five years prior to current (col. 3).
Red squares indicate that productivity is currently higher than it was at the
beginning of the given time period (i.e. increased), and blue squares
indicate that productivity is currently lower (i.e. decreased). White squares
indicate that the productivity has not changed notably since the beginning
of the given time period, relative to the standard error of the productivity
estimate.



