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How and Why are we Working with the National Marine Sanctuaries How and Why are we Working with the National Marine Sanctuaries 

Developed a 5-yr. plan with NMSP to work with each 
individual Sanctuary to incorporate the latest data 
and technology in an effort to address:

Management Plan Revisions
environmental characterizations
boundary evaluations
zoning
threat assessment.



Sanctuary Efforts toSanctuary Efforts to--datedate



The Biogeographic ProcessThe Biogeographic Process
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Biogeographic Concepts

Distribution among boundary concepts

Alternative 1a Alternative 2 Alternative 3 Alternative 4 Alternative 5

Correlate distribution with physical features

Biogeographic Concepts

Distribution among boundary concepts

Correlate distribution with physical features



ProductsProducts



It Takes a VillageIt Takes a Village………………

Partners and CollaboratorsPartners and Collaborators
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Characterization DesignCharacterization Design

► Physical & Oceanographic Setting
Climate & Weather
Bathymetry & Benthic Substrates
Temperature, Currents, Ocean Color

► Chemical Contamination
Sediment Contamination
Fish Tissue Histopathology
Impacts to Benthos

► Marine Fishes
Community Structure
Population Time-Series
Ichthyoplankton Dynamics

► Seabirds
Community Structure
Threats & Ecological Linkages
Conservation Status

► Cetaceans
Sightings
Population Models



Study AreaStudy Area



Study Area FocusStudy Area Focus



Physical SettingPhysical Setting
BathymetryBathymetry



Physical SettingPhysical Setting
SBNMS ComplexitySBNMS Complexity



Physical SettingPhysical Setting
Benthic SubstrateBenthic Substrate

BroadBroad--scale Low Resolutionscale Low Resolution



Physical Setting
Benthic Substrate

Sanctuary-scale High Resolution

Physical Setting
Benthic Substrate

Sanctuary-scale High Resolution



OceanographyOceanography

20 yrs SST Data20 yrs SST Data

Simulated currentsSimulated currents

8 yrs Ch8 yrs Ch--a Dataa Data

Density StratificationDensity Stratification

Internal WavesInternal Waves



Anthropogenic EffectsAnthropogenic Effects

► Examined import of trace elements and 
organic contaminants into the Sanctuary

► In shallow waters, contaminants are 
significantly lower than in Mass Bay

► In deeper waters, no patterns for trace 
metals and PAHs. Reductions in DDTs and 
chlordane

► Source: Probably Boston Harbor

► Overall, minimal impacts at SBNMS



Biological CharacterizationBiological Characterization
Fish Community StructureFish Community Structure

35 years of trawl data35 years of trawl data

6 diversity metrics6 diversity metrics

Shifting ecological    Shifting ecological    
hotspotshotspots



Biological CharacterizationBiological Characterization
Ecologically Important SpeciesEcologically Important Species

BarndoorBarndoor skateskate



Biological CharacterizationBiological Characterization
Secondary Productivity Secondary Productivity -- HistoricalHistorical

IchthyoplanktonIchthyoplankton ZooplanktonZooplankton


