
ADAPTIVE MANAGEMENT STRATEGY: 
THE FORAGE OUTCOME

Mandy Bromilow

Forage Action Team Meeting

August 21, 2019



CHESAPEAKE BAY WATERSHED AGREEMENT

Purpose:  To protect and restore the Chesapeake Bay and its watershed, 
making it environmentally and economically sustainable
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MANAGEMENT 
STRATEGY

WORK PLAN



Goal: Sustainable Fisheries

Continually improve the 
partnership’s capacity to 
understand the role of forage 
fish populations in the 
Chesapeake Bay. 

By 2016, develop a strategy for 
assessing the forage fish base 
available as food for predatory 
species in the Chesapeake Bay.

THE FORAGE OUTCOME



MANAGEMENT STRATEGY

Primary goal:  Determine how much forage is needed to support growth and productivity 
of predators and fisheries, and monitor the status of the forage base

Management approaches:

1) Define forage species and what comprises the forage base

2) Determine the status of the forage base

3) Inform management decisions to better address sustainability of the forage base

4) Maximize efficiency of monitoring programs and build on existing efforts

Specific actions needed to address these approaches are outlined in the work plan



2018-2019 WORK PLAN



2018-2019 WORK PLAN
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ACCOMPLISHMENTS

2014 STAC Workshop

NCBO-Funded Studies

GIT-Funded Studies



• Identified key forage species based on 
analysis of 5 predators

• Identified factors influencing the forage 
base

• Identified metrics/indicators

• Prioritized research needs

ASSESSING THE CHESAPEAKE 
BAY FORAGE BASE



NCBO-FUNDED STUDIES

FY2017 and FY2018 RFPs funded studies 
focused on important forage and 

predator species and their habitats

Integrative Assessment of the Quality of 
Shallow Tributary Forage Habitats
for Striped Bass in Chesapeake Bay

Matthew B. Ogburn
Katrina P. Lohan
Anson H. Hines

Quantifying Habitat Suitability for Forage 
Fishes in Chesapeake Bay: A Coupled 

Modeling Approach Using Fishery Surveys and 
a Hydrodynamic Model

Mary C. Fabrizio
Troy D. Tuckey



GIT-FUNDED STUDIES

Buchheister and Houde 2016

Objective #1:  Develop indicators for 14 
dominant forage groups

• Relative prey abundance/biomass

• Diet-based indices

• Predator-prey ratios

• Consumption-prey ratios

Objective #2:  Develop consumption profiles 
to quantify relative, Bay-wide magnitude of 
prey consumed by 6 predator fishes



GIT-FUNDED STUDIES

Woodland et al. 2017

Objective #1:  Identify environmental 
gradients associated with spatial and temporal 
patterns in relative abundance of Chesapeake 
Bay forage taxa

Objective #2:  Examine how spatial and 
temporal environmental gradients control 
consumption of forage taxa, and quantify the 
effect of forage abundance on consumer 
populations



PROPOSED PLAN FOR 
FURTHER DEVELOPMENT

• Want to develop indicators that are informative and 
actionable for management (i.e. create reference points)

• Want to incorporate environmental drivers of forage 
populations, not just predators (i.e. habitat, water quality, 
shoreline hardening)



TOP-DOWN APPROACH

1. Determine diet proportions of forage species 
for each predator

2. Determine the per capita annual consumption 
of each predator species

3. Extrapolate PCAC to the population

TAC = PCAC x (abundance)

4. Determine prey biomass needed to sustain the 
population (“balanced”) – target reference point

Prey Target = (% prey in diet) x (TAC)

5. Compare actual prey biomass to target

6. Present indicator as stoplight chart

Striped bass example

Large striper diet:
50% menhaden
20% bay anchovy
20% invertebrates
10% spot

1. Striper PCAC = 500 mt
(previous studies)

2.

3. Abundance = 1000

TAC = 500 mt x 1000 
= 500,000 mt

4. Menhaden target =

0.5 x 500,000 mt

= 250,000 mt

5. Menhaden target = 250,000 mt

Menhaden biomass = 260,000 mt

6. Indicator Year

Menhaden



ISSUES WITH TOP-DOWN APPROACH

• Spatial variability of abundance, diet, and consumption

• Lacking data, particularly in shallow water habitats

Focus on one region/tributary and just a few key species to 
act a model for future efforts and/or regional management



BOTTOM-UP APPROACH

Are habitat conditions suitable to 
support forage biomass?

Potential indicators:
• Degree-days (warming rates)
• Chl-a
• DO
• Flow
• Temperature
• % developed shoreline



NEXT STEPS

• Identify region/tributary and species to target for 
initial analyses

• Estimate abundance/biomass of predators and 
prey using existing survey data

• Analyze diet proportions based on ChesMMAP
data and literature
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