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Project background

● Funded by Merrill Foundation through Chesapeake Global Collaboratory (CGC)

● Responsive to new initiative - CGC - with emphasis on stakeholder engagement

Project Goal

● Leverage 1) availability of WQ predictions from CBP CH3D-ICM model, 2) previously 

published metabolic models → model metabolic habitat conditions for organisms under 

management-relevant scenarios

Focus on higher trophic levels (HTLs)

● Linking HTLs to water quality a focus of regional management agencies

● Historical challenges to linking HTLs to water quality

● Metabolic approaches may provide more nuanced response than abundance/biomass



● Eastern oyster (Crassostrea 

virginica): iconic species, 
ecosystem engineer, 
shallow habitat

● Blue crab (Callinectes 

sapidus): cosmopolitan & 
iconic species

● White perch (Morone 
americana): tidal fresh to 

oligohaline fishery species, 
highly abundant in 
tributaries

● Blue catfish (Ictalurus 

furcatus): invasive species, 
rapidly naturalizing with a 
burgeoning fishery

Target species & CBP Model scenarios



Scenario 1

Metaboscape

Species 

response

Scenario 1 Scenario 2 Scenario 3

Compare and analyze 

across scenarios

Generalized approach: Metaboscape development and analysis

● Differences 

among scenarios

● Uncertainty

● Identifying 

knowledge gaps
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Response ~ 𝛼(Temp) + 𝛽(O2)



Initial implementation: Metaboscape development for White Perch

Hanks and Secor 20011, Hanks 2009 Instantaneous growth rate (IGR)

White perch (Morone americana)

● Among top 5 most valuable finfish commercial 

fisheries in Chesapeake Bay

● Commercially caught using fyke/pound/gill 

nets, hook and line (1-2 M lbs yr-1)

● Important recreational fishery (~1.5 M lbs yr-1)

● Bioenergetic study of young-of-year 

during summer juvenile growth 

period

● Predictor variables
○ Water temperature

○ Salinity (not significant)

○ Dissolved oxygen

● Response variables: 
○ Instantaneous growth rate (g 

day-1)

○ Daily feeding rate (g g-1 fish wt)

○ Respiration rate (mgO2 g fish-1

day-1)







Initial implementation: Metaboscape development for White Perch
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Example of model output

● Spatially explicit IGR (or other variable)

● Depth-specific (or depth-integrated) model 

output

● Evaluate differences (Δ) across scenario runs

● Example (1996 model year)

○ overall, increase in summer IGR in 

response to meeting TMDL goals in 

many areas
○ highlights spatially-dependent 

responses, some areas ↑, some areas ↓

○ ability to summarize results at various 

scales (e.g., HUC8/12, salinity zones, 

shallow vs deep habitats)

↑ IGR

↓ IGR



Developing a web-presence for the public

Interactive website

● Engage public through place-

based science tool

● Foster communication with 

agencies and management 

personnel

● Visible product to highlight 

CGC capabilities



Modeling goals

● Obtain and model full suite of CBP 

scenario runs

● Implement realistic ecological 

constraints for white perch
● Assess environmental drivers 

underlying metabolism patterns (right)

● Apply available models to other 

species (e.g., oyster DEB models)

Next stepsNext steps and Discussion questions

Dissolved oxygen Temperature IGR

Discussion questions

● How would managers like to see results for species such as white perch?

○ Are there optimal level(s) of spatial aggregation of results?

○ Temporal aggregation?

● Are there specific, extant models of the focal species that we should consider?
● Are there other species of interest that have published bioenergetic models that we should consider if 

time allows (e.g., SAV, Striped Bass, sturgeon)?



Please reach out with any questions, suggestions or 

feedback to:

Ryan Woodland: woodland@umces.edu

mailto:woodland@umces.edu




Water quality predictions: Chesapeake Bay water quality model

CH3D
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