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Top down, bottom up

Juveniles
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i 3 Case Studies

= Transport of winter spawning flatfish —
environmental mediation

= Predator mediated environmental
control - middle out (GOA pollock)

= Environmental control mediated by
transport of predator — Pacific hake



Index of Advection in the E. Bering Sea and effects on

winter-spawning flatfish

Arctic Oscillation
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Foraging arenas and shifting
‘L control of middle out (gailey 2001,

Walters and Kitchell 2001)

= 1970s — predator abundance low.

= Late 70s and early 1980s - shift in production of
Arrowtooth flounder (predator) and pollock.

= Middle 80s arrowtooth flounder achieves dominance

= Juvenile survival declines, and adult pollock biomass
declines further

= Capelin and eulachon appear in La Nina period 99 —
02 (climate or competitive release?)
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GOA Walleye pollock
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Forecast of 1999 year class of GOA pollock
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GOA Pollock

4.E+09

4.E+09 A L]

78
72

3.E+09 A

m Observed
76 L High predator
3.E+09 - n —— Low predator

2.E+09 A

Age 2 Recruitment
[ ]

1.E+09 /o1 m 89

6o ® [ 94

00 73
5.E+08 - / 8l m
| 95 80m

98 93 o1 87  u
o1 T N 82 86

85

0.E+00 £

100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000

Spawning Biomass (Tons)

Will change occur without a shift in ATF?



45N

30N

fall/winter spawning routes
~ spring/summer feeding routes
spawning area

- main feeding areas

135W 120W




mis

northward flow
100 m

150m

— southward flow

Color: alongshore flow velocity
Black: aggregation of fish (# of fish > 2.83x10°)
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Recruitment age 2
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Conclusion — response differs

i between species

High interannual variability indicative of multiple
factors controlling production

Low interannual variability indicative of single primary
control

Shifts in larval transport modulated by density
dependence In nursery areas (flatfish)

Shifts in control due to environment threshold effects
modulated by predation (middle out - GOA pollock)

Annually varying distribution of predators a function
of pelagic ocean habitats (Pacific hake)



* Questions

= Is it that simple? No single hypothesis
adequate

= Are these hypotheses testable? YES if
research focuses on controls at specific life
stages

= Will they lead us to a predictive capability?
Maybe, If we incorporate climate and
predation influences In stock assessments
and verify parameters with seasonal foraging
studies



-
a
"
4 aad
1 g
4 4
a
PR
4429
.l._..l
- 4
a
=
&
(|
o

i 4 b A o b o4 & & A &

B0%H

ﬂ_-_.i..i..i._-__-__._.l..l_-_

P T T T S TP T TPy

ﬁillll.ﬂ.lﬂﬁlllﬁ.lﬁﬂll

58°H

-

4

4

4 o 4 a 4

4 4 o4 4 4w
q o o4 oad A
- a4 4 4 4
a4 4 4 4 "9 4d
44«4
4 oA = 4
.._.___._.._.__._.._.___.._._._
.__.___.._._..___.__.._-_.___.__...___
" 111111;1“
.n.__.__.a.._.._.._.._.._

.n.._.._.._.__._.
g a4
q a4
ag 40T
.__.___.h.._..

SE"H

S4°H

177450 17050 TEE™W 16270 15850

1755



DEPTH (M)

DEPTH (i)

Transect 1 - Jun - Jul

175" 1727 1717 170 165"

| Eh - —

I o —

— &.00

100

o 1998 W ..

160 — —

DEPTH (M)

3.00

180 — — 180 — L

200 — — 1.00 200 — — 2.00
[-Z6 3-25 K-24 L-23 M-22 M-Z1 o-20 1-26 J-25 K-24 L-23 h-22 M-21 0-20 P-13 Q-18
220 — I E— — — | 20 : — : ' ' :

1737 172w 1717w 170" 169"
|
I 8.00

I 6.00

100 — —

o] 2000 N

160 — —

180 — —

0.0c
180 — ~ 200 - 2.00

L-23 N-21 o-20 P-13 Q-12

ZED

1-26 3.25 K-24 L-23 M-22 MN-21 o-20 p-13  Q-1a8
L L L




DEPTH (M)

DEPTH (M)

Transect 2 - Jun - Jul

168™W 165" 16474 1BZ"W 1624 161

| | | | 1667 1650w 1647 163w 162%W 161
- _—— ""'"J' ] | | | | |
L\_\__ /_J.r i } } — 7.580 0= el
6 — T ~| L _//—// h] - sac
0 n 0 -
40— ﬁ_&/_/ = | - esc —
40 — -
50— — — — 7.0C
Bl — -
BD — | [ 35 L
L __ &0 -
1006 — L i
| aes Z o B 6.0
120 — - T n
1996 52 -
140 = B 3.50 =] I 500
— | 140 | -
180 — - 850 160 — —
v i — | 4.0C
A-02 - - - - - = - - J-11 K-12
e e S T e 1.5 209 B
0 100 200 300 ooy P02 04 D05 EQE P Hos Mo h K2 3.00
1BESW  185°W  1B4"W  1EIWW  1EDOW 1619 15?““‘ 15|5°w TEA™W 1B 1EDW E‘l W
o — 5.00 0 —— '1_ ™ .
a0 20— —
40— . 40— L
L =oc
ot 60 — -
BO 300 = B0 B
oo = B 400
% 120 -
- ok 2000
o 140 B 3.00
160 L - 160 L
— B 180 | 200
200 — — 0.0% 200 =
- D05 F-07 G-08 H-08 I-10 J-11 K-12
_— A-D2 ETD:I frIEH- D-ID5 E-PE F-IGT G-PS H-IUQ I—IIU .I—I'I'I K-12 250 1 1 1 1 1 1 1.00C




Latitude (°N)
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Adult pollock
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Drifter Track




Chiniak and Barnabus Troughs
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Natural Mortality
-with predation
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Walleye pollock
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Warm stratified ocean, few nutrients,
low productivity “subtropical” food
web, fewer forage fish and often
abundant pelagic predators
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Who's eaten how much...
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