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Biomass survey data

• NOAA NWFSC Hake acoustic-trawl

• NOAA NWFSC JSOES survey

• NOAA NWFSC Pre-Recruit survey

• NOAA NWFSC Groundfish survey

• NOAA SWFSC CPS acoustic-trawl

• OSU Newport Hydrographic Line



• PSMFC: Pacific Fisheries Information Network (PacFIN)

• Recreational Fisheries Information Network (RecFIN)
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• NOAA SWFSC Diet database
• NOAA NWFSC Hake acoustic-

trawl

• NOAA NWFSC JSOES survey

• NOAA AFSC harbor seal diets

• NOAA NWFSC Groundfish



The NCC Model Domain
Five latitudinal zones:

1. Washington coast: 46.7–48.34 N̊
2. Columbia River zone: 46–46.7 N̊
3. northern Oregon: 44.4–46 N̊
4. southern Oregon: 42–44.4 N̊
5. northern California: 40.8–42 N̊

Three bathymetric zones:
1. inner shelf:1–100 m
2. mid shelf: 101–200 m
3. outer shelf: 201–1280 m



Sub-regional food webs were defined 
by proportion of whole-domain 
predation demands of each 
functional group
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Trophic Level

EcoTran model was 
consistent with ecological 
energetics, as suggested by 
the “PREBAL” criteria of Link 
- Biomass densities span 6 orders 

of magnitude (within 5–7 
suggested range)

- slope on the log scale is about 
an 8.5% change at each trophic 
level (within the 5–10% 
suggested range)

PREBAL

Link JS. Adding rigor to ecological network 

models by evaluating a set of pre-balance 

diagnostics: a plea for PREBAL. Ecological 
Modelling. 2010; 221: 1580–1591. 

detritus

seabirds

pooled seabirds



PREBAL

Link JS. Adding rigor to ecological network 

models by evaluating a set of pre-balance 

diagnostics: a plea for PREBAL. Ecological 
Modelling. 2010; 221: 1580–1591. 

EcoTran model was 
consistent with ecological 
energetics, as suggested by 
the “PREBAL” criteria of Link 
- Weight-specific Production & 

Consumption rates should 
decrease as trophic level (TL) 
increases

- homeotherms should have 
lower P/B and higher C/B than 
other groups
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EcoTran Trophic Matrix:

   What is the fate of production?

Qpc
P1 C1 C2 F1

P1 0 180 20 0

C1 0 20 35 5

C2 0 0 8 2

F1 0 0 0 0

ECOPATH “solution”

Consumption Matrix:

   Who eats how much of what?
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Steele & Ruzicka, 2011. Constructing end-to-end models using 

ECOPATH data. Journal of Marine Systems, 87: 227-238. 
EcoTran

Acp
P1 C1 C2 F1

P1 0 0 0 0

C1 0.5 0 0 0.3

C2 0.2 0.5 0.1 0.3

F1 0 0 0.1 0
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Steele & Ruzicka, 2011. Constructing end-to-end models using 

ECOPATH data. Journal of Marine Systems, 87: 227-238. 
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ECOPATH data. Journal of Marine Systems, 87: 227-238. 
EcoTran

Acp
P1 C1 C2 F1 D1 D2 NH4
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Steele & Ruzicka, 2011. Constructing end-to-end models using 

ECOPATH data. Journal of Marine Systems, 87: 227-238. 
EcoTran

Acp
NO3 P1 C1 C2 F1 D1 D2 NH4

NO3 0 0 0 0 0 0 0 0.1

P1 1 0 0 0 0 0 0 0.9

C1 0 0.5 0 0 0.3 0.3 0.3 0

C2 0 0.2 0.5 0.1 0.3 0.3 0.3 0

F1 0 0 0 0.1 0 0 0 0

M0 0 0.3 0.2 0.4 0 0 0 0

feces 0 0 0.2 0.2 0.4 0 0 0

NH4 0 0 0.1 0.2 0 0.4 0.4 0



NCC-EcoTran trophic network:
Flow from producer to consumer 



The main physical constraints on trophic fluxes:

 - rate of input of inorganic nutrients

 - export of planktonic production out of the system

Riverine input

Inner shelfmid shelfouter shelf & break

mixing
Nutrient

input

Plankton

export

benthos

John Steele

(WHOI)

(NOAA, J. Peacock)



Primary production:
NCC-EcoTran vs 
satellite-derived 
vertically generalized 
production model 
(VGPM)

VGPM

Behrenfeld & Falkowski. 

Photosynthetic rates 

derived from satellite-

based chlorophyll 
concentration. Limnology 

and oceanography. 1997; 
42: 1–20. 



Assessing stability: 
150-year model simulation driven 
by average upwelling time series 
(1988-2021)
- No extinctions
- none change by more than 5% in 

final 20 years

Burn-in Time (years)
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Thank you!
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