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Northeast Shelf ecoregions



Northeast Shelf surface and bottom temperature



Sea surface temperature and the Atlantic Multidecadal Oscillation (AMO)



Atlantic Meridional Overturning Circulation (AMOC)

Gulf Stream

Labrador Current



Annual range in sea surface temperature



Artic Amplification, weakening of the polar circulation cell, deformation of the jet stream
Increased variability and persistence of weather systems in recent decades



Jet stream position in 2012 and resultant Northeast Shelf temperature

Chen et al. 2015



Variability in daily sea surface temperature 



Temperature phenology as expressed as date of arrival of spring 



Salinity in practical salinity units



Wind speed and direction, Meridional Circulation Index (MCI)



Chlorophyll concentration



Saba et al. 2016 

Projected temperature change



Saba et al. 2016 

Projected temperature change



Dynamic Ocean part of the talk
1. Temperature

a. Main drivers
b. Variability
c. Penology

2. Salinity
3. Wind
4. Chlorophyll
5. Climate change

Resources part of the talk
1. Diversity
2. Productivity
3. Niche space



RV Albatross

Northeast Fisheries Science Center bottom trawl survey
Sampling for fish and macroinvertebrates in spring and fall



Northeast Shelf species diversity and evenness



Productivity of fish and macroinvertebrates



Habitat or Species Distribution Models (SDM)

Random Forest models fit using physical and biological 
predictor variables



Lobster occupancy habitat model
Mean field                                                         Trend
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Occupancy area trends
Spring                                Fall
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Species-species interaction area
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The Northeast Shelf has warmed significantly in recent decades and will 
continue to warm with climate change. 

There have been distinct step change increases in temperature in both 
surface and bottom environments.

Variability in temperature is increasing and thermal phenology is shifting.

Other physical changes include increased salinity and changes in wind 
speed and direction. 

The ecosystem is showing signs of increased productivity and diversity and 
is now supporting increased species occurrence areas with greater niche 
overlap.



Questions


