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Topics for today:

• Highlight ongoing activities and actions
• Describe types of products currently under 

development
• Convey status relative to workplan timelines
• Answer any questions



NRHA Goal: To  describe and characterize estuarine, 
coastal, and offshore fish habitat distribution, 
abundance, and quality in the Northeast.

Four actions were identified as necessary to meet this goal which include

1) Inshore fish habitat assessment

a) Fish distribution and abundance
b) Habitat distribution, status, and trends

2) Habitat vulnerability including response to changes in climate,

3) Spatial descriptions of species habitat use in the offshore area, and,

4) Habitat Data Visualization and Decision Support Tools.



Focus Species (65+, important to managers)
● Mid-Atlantic Council: Atlantic and chub mackerel, butterfish, longfin and shortfin 

squid, surfclam, ocean quahog, summer flounder, scup, black sea bass, bluefish, 
golden and blueline tilefish, spiny dogfish

● New England Council: Cod, cusk, haddock, pollock, Acadian redfish, plaice, 
halibut, winter flounder, witch flounder, yellowtail flounder, wolffish, 
windowpane, ocean pout, offshore, red, and white hake, monkfish, Atlantic 
herring, salmon, skates (seven species), red crab, sea scallop

● Additional Atlantic States Marine Fisheries Commission (ASMFC): Eel, lobster, 
croaker, menhaden, striped bass, Atlantic sturgeon, black drum, cobia, horseshoe 
crab, Jonah crab, northern shrimp, red drum, shad and river herring, Spanish 
mackerel, spot, spotted seatrout, tautog, weakfish, coastal sharks

● Highly migratory with Habitat Areas of Particular Concern (HAPC) designations: 
Sandbar shark, dusky shark



Project teams
▪ Project Coordinator: Jessica Coakley

▪ Team leads: Jessica Coakley & Michelle Bachman (inshore); Laurel Smith 
(offshore)

▪ Technical leads on GIS and modeling work: Chris Haak, Tori Kentner

▪ Inshore team members: Bryan DeAngelis, Julie Devers, Stephen Faulkner, Zack 
Greenberg, AK Leight, Dave Packer, Mark Rousseau, Eric Schneider, Alison 
Verkade

▪ Offshore team members: Rich Bell, Kevin Friedland, Vince Guida, Donna 
Johnson, Rob Latour, Kathy Mills, Ryan Morse, Dave Packer, Marta Ribera, Vince 
Saba, David Stevenson, Marek Topolski, Harvey Walsh

▪ Habitat Climate Vulnerability Assessment: Jon Hare, Mike Johnson, Mark 
Nelson, Emily Farr, others 



Inshore and Offshore Products
Data inventory (mostly complete)

- Data Inventory spreadsheet and metadata library of 1 page summaries for each dataset
- Compiled species data from state/federal fisheries-independent surveys, environmental datasets
- Conducted a comparison of trawl survey procedures and gears

Focus Species Profiles (mostly complete)
- Summarize life history and habitat use for each focus species
- Related Habitat Climate Vulnerability Species Narratives forthcoming

Habitat modeling (methods development/model testing underway)
- Joint and single species modeling efforts to determine species distributions and habitat use

GIS products (assembling data, identifying partners)
- Map locations and extent of habitat utilization by focus species including inshore habitat types 

(SAV, oyster reefs etc.), building on existing databases
- Species distribution maps and future predicted distribution

Habitat data visualization and decision support tools (identifying partners)
- Maintain, house, and updates every 5 years with portal partners



Inshore Products
● Create maps of inshore focus species distribution and abundance, by life 

history stage
○ Based on fishery-independent, state or regional trawl and seine surveys
○ Identify caveats and data gaps
○ Describe trends in species distribution and abundance

● Compile and summarize inshore habitat data from various sources
○ Coastal wetlands, seagrasses, oyster reefs, coastal inert substrates, hardbottom, 

etc.
■ Identify caveats and data gaps
■ Various existing efforts - summarize availability and possible uses

○ Describe trends in habitat abundance and quality
■ Quantitative, if possible

● Where possible given species and habitat data, develop habitat suitability 
models focusing on inshore areas

○ Products might be limited to specific regions, given available data



Habitat Climate Vulnerability Assessment/NHRA 
Crosswalk Project

● HCVA and NHRA teams will be 
working with a contractor starting 
this summer to:

○ Develop a matrix that identifies habitat 
climate vulnerabilities, species climate 
vulnerabilities, and the dependence of 
species on habitats

○ Write narratives describing these 
relationships and highlighting areas of 
particular interest/concern

● Matrix and narratives will build on 
NHRA species profiles, EFH 
designations, HCVA results, Fish and 
Shellfish CVA results, and ACFHP 
habitat matrix

Summer flounder were ranked moderately vulnerable to climate 
change due to very high exposure to both ocean surface and air 
temperature, but low sensitivity to all examined attributes. Broad 
dispersal of eggs and larvae and seasonal north-south migrations by 
adults lend the species a high potential for distribution shifts. Climate 
change is expected to have a neutral effect on the species, although 
there is high uncertainty surrounding this finding. The dispersal of 
eggs and larvae and the broad use of both estuarine and marine 
habitats could result in climate change having a positive effect, but 
uncertainty remains (Hare et al. 2016).

The habitats important to summer flounder, such as intertidal benthic 
habitats, submerged aquatic vegetation, and native salt marsh habitats, 
are vulnerable to projected changes in temperature as well as sea level 
rise. Subtidal benthic habitats are vulnerable to changes in sea surface 
temperature. The species itself is also vulnerable to such factors, as 
they are exposed to changes in conditions in both inshore and offshore 
habitats. The overlapping high importance of native salt marsh and 
submerged aquatic vegetation habitats to the species and the very high 
and high climate vulnerability of these habitats, respectively, show a 
potential critical nexus of climate vulnerability.

Excerpt from draft summer flounder narrative:



Data inventory compiled as spreadsheet and 
metadata library



R Shiny Apps built for data visualization, exploration 
and sharing among teams

https://nrha-data-viewer.shinyapps.io/length/

https://nrha-data-viewer.shinyapps.io/data_inventory/



Trawl Survey Comparison



Modeling Framework
Characterizing Habitat Use



• Stage-based approach - partitioning spp. into distinct classes based on 
ontogeny (e.g., size or maturity)

• Better resolution of habitat shifts?

• Improved inferences about species interactions?

• Single-species SDMs using GAM and Random Forest (RF) methods
• Time tested & proven (point of comparison for joint models)

• Faster, can accommodate more covariates (RF)

• Multi-species JSDMs using a novel approach (CBFM)
• Modeling groups of species that are likely to interact (i.e., functional groups)

• Provide insights on species relationships/biotic interactions?

Characterizing habitat use: 
A comprehensive strategy



RCP 2.6 (Strong Climate Mitigation)

RCP 8.5 (No Climate  Mitigation)

Northeast Regional Habitat Assessment

Data Inventory:

Data Visualization:

https://nrha-data-viewer.shinyapps.io/length/

https://nrha-data-viewer.shinyapps.io/data_inventory/

Species Distribution Models using Random Forest and GAMs:

Multispecies Joint Species Distribution
Model using Community-Level Basis 
Function Model:

Covariate importance

1) Inshore fish habitat assessment

a) Fish distribution and abundance
b) Habitat distribution, status, and trends

2) Habitat vulnerability including response to changes in climate

3) Spatial descriptions of species habitat use in the offshore area

4) Habitat Data Visualization and Decision Support Tools

Actions to Meet Goals:




