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What are They?

• Ecosystem Status Report (ESR): Synthesis of scientific 

information that provide information on past and possible future 

conditions of marine ecosystems based on a suite of indicators 

(Available: https://repository.library.noaa.gov/view/noaa/33280)

• Climate Vulnerability Assessment (CVA): A process to 

determine the relative vulnerability of fish stocks to a

changing climate that may affect a species’ productivity, 

abundance, or distribution 

(Available early 2023)



South Atlantic Ecosystem Indicators

• Climate drivers (AMO, NA Tripole, NAO)

• Physical & chemical pressures (SST, acidification, SLR)

• Habitat state (wetland, seagrass, oyster cover) 

• Lower trophic levels (primary/secondary productivity)

• Upper trophic levels (fish abundance/diversity) 

• Ecosystem services (fishery landings, revenues, protected species)

• Human dimensions (popn trends, fishing effort, social indicators)

Sea Surface Temperature

• 46 indicators

• 2-page summary

• Synthesis and research

recommendations 



Species Vulnerability

Sea surface 

temperature

Air temperature

Salinity

Ocean acidification 

Precipitation

Currents

Sea level rise

Exposure

•Complexity in 

Reproduction

•Dispersal of Early Life 

Stages

•Early Life History Survival 

and Settlement 

Requirements

•Habitat Specificity

•Prey Specificity

•Adult Mobility

•pH preferences

•Thermal preferences

•Population Growth Rate

•Stock Size/Status, etc.

Resilience

Adaptive

capacity

Inform science and 

management actions

• Based on existing 
knowledge & expert 
opinion

• 71 Species (e.g., reef 
fishes, coastal pelagic, 
diadromous, forage 
species, etc.)

• Expert scoring panel (low, 
moderate, high, very high)

• Species vulnerability 
narratives

Sensitivity

Climate Vulnerability Assessment Framework
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Atlantic Sturgeon  
Eastern Oyster  
American Shad  
Spiny Lobster  
Horseshoe Crab 

Nassau Grouper                Gag                           
Speckled Hind                   Pink Shrimp                    
Red Grouper                      Brown Shrimp       
Blueback Herring              Scamp                       
Goliath Grouper               Hogfish                     
Warsaw Grouper              Blueline Tilefish        
Snowy Grouper                 Golden Tilefish 

Dusky Shark                                                            
White Shrimp                                                
Striped Bass 
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Golden Crab     
Rock Shrimp 

Blue Crab                                                            
Redband Parrotfish                                          
Sheepshead                                                          
Emerald Parrotfish                                                 
Spotted Seatrout                                            
Yellowtail Snapper 

American Eel          Weakfish                             
Red Drum                Southern Flounder                                 
Sandbar Shark        Cobia                      
Bonnethead            Atlantic Sharpnose Shark       
Mutton Snapper    Red Porgy                         
Sand Tiger Shark    Black Drum                        
Red Snapper           Almaco Jack                      
Gray Snapper          Bluefish      
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Belted Sandfish                                                    
Cubbyu                                                                      
Slippery Dick 

Snook                          Lane Snapper                 
White Grunt               Atlantic Menhaden                 
Gray Triggerfish         Tomtate                   
Striped Mullet            Greater Amberjack      
Black Seabass             Pinfish                         
Atlantic Croaker         Wahoo                         
Spiny Dogfish             Anchovies                           
Spanish Mackerel      Vermilion Snapper       
King Mackerel            Little Tunny                    
Blue Runner                Lionfish                         
Spot 

Dolphin 
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  Low Moderate High Very High 

Potential for Species Distribution Change 

Low Moderate High Very High

Climate Vulnerability and Species Distribution Change
O

v
e
ra

ll 
C

lim
a
te

 V
u
ln

e
ra

b
ili

ty
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1. Tracking performance relative to fishery management objectives

2. Tracking risks to meeting fishery management objectives

Example from New England

https://www.fisheries.noaa.gov/

new-england-mid-

atlantic/ecosystems/state-

ecosystem-reports-northeast-

us-shelf

Support for Management: Performance and Risk

https://www.fisheries.noaa.gov/new-england-mid-atlantic/ecosystems/state-ecosystem-reports-northeast-us-shelf


Support for Management: Stock Assessments

Cooler and more persistent ‘cold pool’ associated 

with lower yellowtail flounder recruitment

SST increasing

Nutrient Upwelling decreasing

Recent recruitment declines

Single-species quota setting in the 

context of ecosystem information

South Atlantic 

https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/5c9e16a67817f735bab0e23f/1553864370795/Tab09_State+of+the+Ecosystem+Report_2019-04.pdf


Support for Management: Ecosystem Level Risk Assessment

Prioritize species and issues that pose risk to management objectives

Gaichas et al. (2018) Implementing Ecosystem Approaches to Fishery Management: Risk 

Assessment in the US Mid-Atlantic Frontiers in Marine Science doi: 10.3389/fmars.2018.00442

Risk

Green = low 

Yellow = low-moderate 

Orange = moderate-high

Red = high

“Fishing” “Ecosystem” “Climate” 



Sea Surface Temperature

Low HighModerate Very High

Mahi-mahi

Coastal Development

Support for Management: Adaptive Approaches

Alternative Hypotheses

Management Strategy Evaluation

Distribution changes 

and localized depletion



Support for Management: Cross Region Collaboration

ESRs and CVAs for all regions 

along Atlantic seaboard

Atlantic Coast Science Coordination Workshop (Aug 2021)



Decision Making:
• Provide information and context to support stock assessments 

• Evaluate performance and risk relative to management objectives

• Help identify actions to reduce vulnerability and increase stock resilience 

• Provide information to inform recovery plans, permitting decisions, environmental 

impact assessments, and other management tools (e.g., MSEs)

Planning:
• Scenario development and evaluation in the context of ecosystem change

• Help prioritizing species, habitats, and monitoring efforts

• Identify gaps in information for setting research and monitoring priorities

• Improve cross regional coordination of managed resources

Support for Management: Summary
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Questions and Feedback

Kevin Craig (kevin.craig@noaa.gov)

Mike Burton (Michael.burton@noaa.gov)

John Quinlan (john.a.quinlan@noaa.gov)

Todd Kellison (todd.kellison@noaa.gov)

Mandy Karnauskas (mandy.karnauskas@noaa.gov)

Thank you!
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