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10 Steps to MSP
1) Identifying need and establishing authority
2) Obtaining financial support
3) Organizing the process through pre-planning
4) Organizing stakeholder participation
5) Defining and analyzing existing conditions
6) Defining and analyzing future conditions
7) Preparing and approving the spatial management plan
8) Implementing and enforcing the spatial management 

plan
9) Monitoring and evaluating performance
10)Adapting the marine spatial management process
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Biogeographic Assessment Approach
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* Specific analyses targeted to management needs
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Efforts To-Date
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Assessment: Stellwagen Bank, MA

Objective: To synthesize and integrate ecological data to support 
management plan review process. To provide spatial models of resource 
distribution to inform MA Ocean Plan. Balancing needs of shipping 
community and conservation
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Abiotic: Spatio-Temporal Data

Presenter
Presentation Notes
Abiotic Variables
Abiotic data used for our seabird and cetacean analysis came from in situ measurements, remote sensing platforms and data derivatives developed in GIS
2 types of datasets - deemed potentially biologically important a priori
(static variables) water depth, slope, substrate, distance to prominent features (shelf break, shore, 100m, 200m isobaths)
These datasets were developed (respectively)
From hydrographic data collected by NOAA, Naval Oceanographic Office, USGS & Defense Mapping Agency
ArcGIS Spatial Analyst Extension 
USGS sediment sampling
Calculated in ArcGIS
(dynamic variables) chla, turbidity, SST, seasonal water stratification
These datasets were developed (respectively) using 
SeaWIFS data EASI scripting environment in PCI
Geostatistical Analyst Extension for ArcGIS
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Biotic: Spatio-Temporal Data

Presenter
Presentation Notes
In terms of biotic data for cetaceans, we included in situ surveys which systematically quantified:
Prey abundances: of small-bodied schooling fish (like….) or of zooplankton
Group abundances: like……mysticeti
Species abundances: like ……..altantic white-side dolphin, NARW
	
These datasets came from a variety of sources, namely:
Prey data:
National Marine Fisheries Service
Cetacean data: 
North Atlantic Right Whale Consortium
Manomet Bird Observatory
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Northern Gannets Wilson’s Storm Petrel
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Biotic: Spatio-Temporal Data

Presenter
Presentation Notes
In terms of biotic data for seabirds, we included in situ surveys which systematically quantified:
Group abundances: like……Auks
Species abundances: like …….. Northern Gannets or Wilson’s Storm Petrel
	
These datasets came from a variety of sources, namely:
MBO - Manomet Bird Observatory 
PIROP – Integre des Recherces sur les Oiseaux Pelagiques
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Integration

Presenter
Presentation Notes
So how did we: 1) bring all of these biotic and abiotic datasets together (considering they had different temporal/spatial resolutions); 2) and then extract significant patterns?
First biotic data:
b/c biotic data collected by different institutions and using different survey methodologies 
We first formatted and filtered datasets (REFERNCE LEFT OF MAP – denotes animal sighting locations)
Seabirds – used presence only data for species representing a wide range of the pelagic birds present in the region 
Cetaceans - used a data selection criteria to mitigate sampling bias, and to ensure the data’s uniformity and integrity 
Parse data into time intervals that may have been biologically significant
Seabirds – parsed into 2 seasons b/c of data sparsity (Winter – October 16th to April 14th; Summer - April 15th to October 15th) 
Cetaceans – parsed into 4 seasons (Fall – Sept/Nov; Winter – Dec/Feb; Spring – March/May; Summer – June/Aug)
And spatially aggregated the data
Seabirds – 5 km x 5 km binned grid cells (REFERENCE CENTER OF MAP – denotes animal sightings binned into quadrats/cells)
Cetaceans – 5 min x 5 min binned grid cell
Effort correct sightings data to account for uneven sampling distribution 
Seabirds – did so by dividing # of occurrences for each species by # of transects  to create an “Index of Relative Prevalence” (IRP)
Cetaceans – did so using Sighting Per Unit Effort (SPUE) technique developed by R. Kenney at URI whereby # animals/ km trackline * 1,000
Second abiotic data:
Divide abiotic datasets into the same time intervals as the biotic data 
Aggregated environmental data upwards from fine spatial (and in seabirds case – temporal) resolutions to coarser resolutions



WinterSummer

Summer Winter

Presenter
Presentation Notes
So what did we find for seabirds using these techniques?
In interests of time, we’re just going to look at the abundance maps & Treenet output of 1 species:  Northern Gannet  (REFERENCE DRAWING)
ORIENT AUDIENCE TO MAPS – Sanctuary boundary, isobaths, symbology etc.
Northern Gannet distribution patterns in GOM (effort corrected presence data) 
Northern Gannet TreeNet predictions of relative prevalence (statistical relationship btwn effort corrected presence & environ. Variables)

Abundance - Qualitative Patterns  (Morus bassanus) 
SUMMER: more frequently sighted over Georges Bank and Great South Channel (albeit, prevalence relatively low)
WINTER: clustered in the shelf area south of Nantucket

Prediction - Quantitative Patterns  (Morus bassanus) 
SUMMER: highest predicted prevalence  in nearshore waters around southern Nova Scotia and the central Bay of Fundy
WINTER: highest predicted prevalence around southern edges of Nantucket Shoals and the slope south of Martha’s Vineyard





Results: Cetacean Distributions

Presenter
Presentation Notes
So what did we find for Cetaceans using these techniques?
B/c don’t have time to discuss all groups/species & env variables that we analyzed, 
we’re just going to look at the abundance maps & MARS output of 1 species:  Humpback whales 
    (REFERENCE DRAWING-seen here)
Humpback whale abundance maps by season - ORIENT AUDIENCE TO MAPS

Qualitative Patterns (Megaptera novaeangliae) 
SPRING: high abundance east Cape Cod
SUMMER: all along 100 m isobath
FALL: SBNMS, Great South Channel, North Georges Bank
WINTER: migrated elsewhere
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Applications
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 NMSP

 NMFS/NEFSC

WHOI

 NESDIS

 USGS

 USFWS

 Bedford Institute of Oceanography

 Mass. DMF

 Maine DMR

 MWRA

 Manomet Center for Cons. Sci.

 Univ. of Connecticut

 Univ. of Mass.-Boston

 Univ. of New Hampshire

 Univ. of Alaska-Fairbanks

 Univ. of Rhode Island

 Duke Univ.

 Mem. Univ. of Newfoundland

 Middlebury College

Univ. of New Brunswick

National Audubon Society

Partnerships
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Assessment: Southern California Bight, CA

Objective: To evaluate alternative boundary concepts proposed for the 
Channel Islands National Marine Sanctuary: Balancing needs of local 
stakeholders

Concept 1a Concept 2 Concept 3 Concept 4 Concept 5

Concept
Area 
(km2)

Mean Bird 
Diversity

High 
Diversity 

Area (km2)
∆ Area 

(%)

∆ Mean 
Diversity 

(%)

∆ High 
Diversiy 
Area (%)

Mean Bird 
Diversity 

OAI 
(relative)

High 
Diversity 
Area OAI 

(absolute)

NAA 3745 1.485 2284 - - - - -

5 4536 1.487 2812 21 0.13 23.12 0.00638 1.094

4 7981 1.523 5507 113 2.56 141.11 0.02262 1.248

3 9044 1.53 6421 141 3.03 181.13 0.02141 1.28
2 13736 1.502 8791 267 1.14 284.89 0.00429 1.068

1a 22591 1.372 10391 503 -7.61 354.95 -0.01512 0.705

1 22613 1.375 10401 504 -7.41 355.39 -0.0147 0.705

SA 17093 1.489 9914 356 0.27 334.06 0.00076 0.937
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Assessment: St. John, US Virgin Islands

Objective: To monitor and evaluate the efficacy of an area zoned for 
conservation. To develop zoning alternatives for improved efficacy: 
Balancing needs of fishing and conservation communities

Existing Boundaries Proposed Boundaries

The Proposed Swap
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Assessment: Gray’s Reef NMS, GA

Opt. 
#

# High 
ledges

Area H 
ledges

# 
Boats

# Res. 
Sites

1 10 540 3 6

2 15 612 13 5

3 26 876 23 9

. . . . .

31
K

9 390 2 3

Resulted in 31,135 options!

Objective: To measure the benefits and impacts of potential 
management zoning actions: Balancing needs of recreational boaters, 
fishermen, researchers, conservation
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NOAA’s Role

NOAA has it all! Climate 
models

Spatial 
infrastructure

Ocean 
observing 

data

Vast archives 
of biological 

data

BathymetryIntegrate, integrate, integrate 

New knowledge creation 

Critical to effective MSP 

Prepare for climate change 
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Changing Climate

Predicted changes in fisheries catch potential 
from 2005 to 2055 based on shifts in >1000 commercial species

Cheung et al. 2009 Fish & Fisheries

Where will marine species be in 50 and 100 years?
What are the likely consequences for people?
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