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Research Question

1) How does predation intensity vary in fime and space?
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Research Questions

2) How stable is the Gulf of Alaska food welb?
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Research Question

1) How does predation intensity vary in time and space?
2) How stable is the Gulf of Alaska food web?
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Research Question

1) How does predation intensity vary in time and space?
2) How stable is the Gulf of Alaska food web?
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Research Question

1) How does predation intensity vary in time and space?
2) How stable is the Gulf of Alaska food web?
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Research Question
1) How does predation intensity vary in time and space?

Psgij= Bsi*TDs;j*Csij*Dsij* Qs

.- i)

total predator relative predator mean annual proportions pollock ages pollock
biomass, B ; density, rDs; ; ration, Cg; ; consumed, ps; ; consumed, ag ;

COMPONENTS OF THE PREDATION INDEX
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Research Question
1) How does predation intensity vary in time and space?
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Research Question
1) How does predation intensity vary in time and space?

Psgij= Bsi*rDgij*Csiji*Dsij* Asi

relative predator
denSiTy, rDS,i,j

COMPONENTS OF THE PREDATION INDEX
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Research Question
1) How does predation intensity vary in time and space?

lOg(Mh,s) =y + fi(@n Ap) + f2(20) + f3 (Th) T
E(ph,s) = Ups)Phs ~ B(l' Auh,s)' var(ph,s) ~ .“h,s(1 - .“h,s)

Xns = Yi+ fi(@n An) + f2(zn) + f3(Th) + s

7

s,i,9

& GAMMs * Normalized
(all grid cells add to 1)

STANDARDIZED SURVEY DATA

- Resource Assessment and Conservation Engineering Division, AFSC
- International Pacific Halibut Commission
- Marine Ecology and Stock Assessment Program, AFSC
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Research Question
1) How does predation intensity vary in time and space?

predator biomass
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STANDARDIZED SURVEY DATA

- Resource Assessment and Conservation Engineering Division, AFSC
- International Pacific Halibut Commission
- Marine Ecology and Stock Assessment Program, AFSC
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Research Question

1) How does predation intensity vary in time and space?

Psgij= Bsi*1Ds;j*Csjij*Dsij* Qs

mean annudadl
ration, Cs; ;

COMPONENTS OF THE PREDATION INDEX
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Research Question
1) How does predation intensity vary in time and space?

Psgij= Bsi*1Ds;j*Csjij*Dsij* Qs
Crax = Ca * WEB x f(T)

ATF: Holsman and Aydin 2015
Fonds et al. 1992

PC: Holsman et al. (in prep)

PH: Holsman ef al. 2018
Hurst 2004; Paul ef al. 1994

SBL: Harvey 2009

: . : R
W|sgon5|n B|c.>energe’r|cs.lv\odels WEP: Holsman and Aydin 2015
Maximum Daily Consumption (g'g'd") Smith et al. 1986, 1988

FOOD HABITS DATA

- Resource Ecology and Ecosystem Modeling Program, AFSC
A Kitchell et al. 1977
Deslauriers et al. 2017
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Research Question
1) How does predation intensity vary in time and space?

Psqij= Bsi*1TDg;j*Csij*Psij* Asi

proportions pollock
consumed, pg,; j

COMPONENTS OF THE PREDATION INDEX
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Research Question

1)

How does predation intensity vary in time and space?
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Research Question

1) How does predation intensity vary in time and space?
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FOOD HABITS DATA

- Resource Ecology and Ecosystem
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Research Question
1) How does predation intensity vary in time and space?

Psqij= Bsi*rDg;j*Csij*Dsij* Qs

X

ages pollock
consumed, ay;

STANDARDIZED SURVEY DATA
- Resource Assessment and Conservation Engineering Division, AFSC

FOOD HABITS DATA
- Resource Ecology and Ecosystem Modeling Program, AFSC

COMPONENTS OF THE PREDATION INDEX
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Research Question
1) How does predation intensity vary in time and space?

Proportion of Prey Consumed (by weight)

Multinomial
Logistic GAMs
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Research Question
1) How does predation intensity vary in time and space?

Psgij= Bsi*TDs;j*Csij*Dsij* Qs

.- i)

total predator relative predator mean annual proportions pollock ages pollock
biomass, B ; density, rDs; ; ration, Cg; ; consumed, ps; ; consumed, ag ;

PREDATOR-SPECIFIC CONSUMPTION
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Research Question
1) How does predation intensity vary in time and space?

Psgij= Bsi*TDs;j*Csij*Dsij* Qg

_ S
Paij = 2s=1Psaij

‘TOTAL' CONSUMPTION
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Pollock Consumption (mill MT)
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Research Question

2) How stable is the Gulf of Alaska food welb?

Stability

Synchrony
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Research Question

2) How stable is the Gulf of Alaska food web?

Variance

Stability

Adapted from Oken et al. 2018
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Research Question

2) How stable is the Gulf of Alaska food web?

STATISTICALLY INDEPENDENT

Variance

«>

Stability

Adapted from Oken et al. 2018
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Research Question

2) How stable is the Gulf of Alaska food web?

ASYNCHRONOUS

Variance

Stability

Adapted from Oken et al. 2018
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predation and frophic stability in the Gulf of AK
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Key FIndings

. intense and highly-variable predation e

« Arrowtooth Flounder = dominant predator

* synchronous consumption dynamics

- dependent on scale/location

Ecological Inferences

 trophic instability in the Gulf of Alaska
« potential for strong top-down control

e.g., Gaichas ef al. 2015

- spatial heterogeneity: buffer
e.g., Thorson et al. 2018
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Ecosystem and
Socioeconomic Profile (ESP)
Appendix to SAFE Report
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case study focused on
pollock in the Gulf of Alaska
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methods can bhe'used for v /
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