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About this document 
 
This draft document was created to inform project partners and other interested groups and 
individuals about the planned biogeographic assessment activities in American Samoa. The 
document is intended to serve as a road-map for project tasks and to provide examples of 
potential products. For more information on this study and the complementary projects listed 
below please contact the Center for Coastal Monitoring and Assessment’s (CCMA) Biogeography 
Branch at 301-713-3028, visit:  
 
http://ccma.nos.noaa.gov/about/biogeography/welcome.html or contact mark.monaco@noaa.gov 
 
 
 
 

Prepared by the 
 

Biogeography Branch 
Center for Coastal Monitoring and Assessment (CCMA) 
National Centers for Coastal Ocean Science (NCCOS) 

NOAA’s National Ocean Service (NOS) 
1305 East-West Highway (SSMC-IV, N/SCI1) 

Silver Spring, MD 20910 
 

December 2008 
 
 
 
 

  
 
 
 
 
 

Complementary projects supported by the Office of the National Marine Sanctuaries and NCCOS: 
http://ccma.nos.noaa.gov/about/biogeography/welcome.html 
 

• A Biogeographic Assessment off North/Central California for the Office of National Marine 
Sanctuaries: Phase 1- Marine Birds, Fishes and Mammals, Phase 2- Mammals and Birds 

• Biogeographic Assessment of the Channel Islands National Marine Sanctuary to Support 
Boundary Alternative Assessments 

• Boundary Options for a Research Area within Grays Reef National Marine Sanctuary 
• Characterization of the Fish, Benthos, and Marine Debris at the Grays Reef National 

Marine Sanctuary 
• Biogeographic Assessment of Stellwagen Bank National Marine Sanctuary 
• Biogeographic Assessment of the Northwestern Hawaiian Islands to Support the 

Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve 
• Oceanographic Assessment of Olympic Coast National Marine Sanctuary 

 
Cover photo credit: http://www.nps.gov/npsa/photosmultimedia. 
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Project Summary  
 
The proposed collaborative project will provide information to help identify candidate areas for a 
network of marine protected areas within the American Samoa archipelago. The project will 
complement the ongoing Fagatele Bay National Marine Sanctuary (FBNMS) management plan 
review. In addition, the project will directly support the Territory’s goal of identifying 20% of their 
coral reefs for designation as no–take marine protected areas. The planned assessment includes 
biological, oceanographic, and human dimension components and will serve as a prototype for 
assessments in other areas of the Pacific. Planned products include geospatial analyses and 
maps depicting the spatial and temporal distribution of selected marine species; species 
assemblages; socioeconomic patterns; identification of biologically significant areas; and 
delineation of a potential network(s) of marine protected areas based ecological, socioeconomic, 
and cultural information. 
 
Background 
 
American Samoa consists of five high-volcanic islands plus two low-lying atolls (Figure 1). The 
volcanic islands are part of a hotspot chain which also includes two larger volcanic islands of the 
independent nation of Samoa to the west as well as an active undersea volcano to the east. 
These islands typically have narrow reef flats (50-500 meters), fringing reefs, and steep offshore 
banks dropping to oceanic depths within 0.5-8 kilometers from shore. The archipelago lies within 
the South Equatorial Current which is characterized by warm (28-30 °C), westward flowing, highly 
oligotrophic tropical surface waters, with a deep thermocline (~120-200 m). Winds are generally 
light and variable during the austral summer rainy season except during occasional cyclones. 
Consistently stronger trade winds from the east-southeast dominate in the other seasons. 
 
The capital of American Samoa is Pago Pago, located on Tutuila, the largest island of the 
territory. Tutuila has a land area of approximately 56 square miles and is home to over 90 percent 
of the territory’s total population of 65,000. The harbor at Pago Pago is one of the deepest and 
best protected in the South Pacific. The total land area of all seven islands is 76 square miles. 

The primary economy of 
American Samoa consists of 
government activities and tuna 
canneries which each comprise 
one-third of the total 
employment respectively. The 
remaining one-third of 
employed workers is in the 
secondary economy, which 
consists mainly of retail and 
service enterprises.  
 
There are three types of 
fisheries in American Samoa, 
two of which harvest coral reef 
fishes and invertebrates:  
1) subsistence fishing by 
villagers, which is usually a 
shoreline activity using a 
variety of gear, such as rod and 
reel, spear guns, gillnet, and 
gleaning;  
2) artisanal fishing by free-
divers who spear fish, and 
small-boat fishers who jig for 
bottomfish around the steeply 

Figure 1. Study region 
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sloping islands. Most of these fish are sold at local stores. Subsistence fishing has been declining 
over the past two decades as a result of the gradual change from a subsistence to a cash-based 
economy. 3) a pelagic fishery includes small longline boats and large commercial boats that 
deliver tuna and other pelagics to the local canneries. 
 
 
The Proposed Study 
 
Several complementary activities related to MPAs in the Samoan Archipelago are presently 
underway and provide the impetus for the proposed regional Biogeographic Assessment (Figure 
2). Fagatele Bay National Marine Sanctuary is engaged in a review and update of their 
management plan including consideration of border modification to potentially expand or include 
multiple sites thereby forming an American Samoa National Marine Sanctuary Network 
(ASNMSN). In addition, the government of American Samoa is considering a Territorial MPA 
Network Strategy that will identify preferred sites to include in a no-take network consisting of 
20% of the territory’s reefs (Oram 2008). Last, American Samoa and the independent nation of 
Samoa are engaged in an initiative to identify shared environmental problems, exchange 
management approaches, and consider resources that would benefit from coordinated 
management. Such resources may include a network of MPAs throughout the entire Samoan 
Islands archipelago.  
 

Project kickoff meetings for the proposed 
assessment were held in American Samoa 
the week of April 28, 2008. At a series of 
meetings, NOAA met with local groups to 
brief them on the potential work and obtain 
initial feedback on project design and 
objectives. First, NOAA briefed the Coral 
Reef Advisory Group and FBNMS Advisory 
Council. Both groups expressed support for 
the project and recognized the linkages and 
benefits to their own needs and activities. 
Next, a more focused series of meetings 
and site visits were held between NOAA 
and several staff with the American Samoa 
Department of Marine and Wildlife 
Resources, the American Samoa 
Environmental Protection Agency, and the 
National Park Service to discuss data 
availability. At these meetings, accessible 
datasets were transferred, other key 
datasets were identified for later acquisition, 
and points of contact were identified for 
data transfer and collaborative analysis. 
The final meeting of the week was with the 

Governor of American Samoa. At this briefing, NOAA and local project partners presented a 
unified project plan, summary of the week’s productive meetings, and a commitment to 
collaborate on common objectives including resource assessment and MPA network design. 
Overall, the project kickoff meetings resulted in agreement among Federal and Island partners to 
move forward with development of a project concept plan (Kendall et al. 2008a) that conveys the 
emerging consensus on project scope and ultimately a project work plan (this document) that 
describes the technical aspects of the assessment and serves as a road map for implementation. 
The next set of meetings were held the week of August 17, 2008 in American Samoa and 
resulted in initial data compilation and agreement on the conceptual document.  

Fagatele Bay NMS
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Figure 2. MPA activities in American Samoa 
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General Approach 
 
The assessment will consist of three interrelated components: biogeography, human dimensions, 
and MPA network design as shown in the project flow chart below (Figure 3). The assessment 
will provide spatially explicit depictions of ecological resources, oceanographic patterns, 
socioeconomic concerns, and the relationships among them. These factors represent a primary 
information need for marine and coastal management decisions. 

 
 

Figure 3. Project flowchart and approximate timeline 

Many stages in the project require close collaboration and information exchange among project 
partners. To facilitate information exchange among project partners in various time-zones a 
password protected website will be established. The website will be used to share documents, 
data files, draft products, and other information in electronic formats. In American Samoa, it is 
also critically important to establish appropriate communication at the village level and through 
the Office of Samoan Affairs. Suggestions for marine resource management must be made to 
village leaders to obtain feedback, establish mutual understanding, and ultimately for successful 
implementation (Coral Reef Advisory Group 2002). For this, communication mechanisms 
traditional to Samoa must be relied upon (Brighouse 2001).  
 
Objectives 
 

1. Identify and synthesize relevant biological, physical, and socioeconomic data sets for the 
study area. Organize the data into a common framework within a geographic information 
system (GIS). 

2. Provide spatial and temporal biogeographic analyses of shelf features, reefs and 
associated bottom types, fish assemblages, and oceanographic variables. 

3. Identify the resource users (subsistence fishermen, consumptive divers, eco-tourism, 
etc.), extent of use (person-days of recreational activity, fishing catch, etc.), spatial 
distribution of resource use, and how much income, if any, is dependent upon the 
resources. 

4. Provide alternative boundary scenario’s for a network of protected areas that is integrated 
with all Samoan MPA initiatives. 
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5. Support FBNMS staff in the integration of biogeographic assessment products into their 
management plan review. 

6. Support FBNMS staff and its partners in using biogeographic analysis for developing the 
Rose Atoll Marine National Monument management plan. 
 

 
What are Biogeographic Assessments?  
 
The mission of NOAA’s Office of National Marine Sanctuaries (ONMS) is to serve as the trustee 
for a system of marine protected areas, to conserve, protect, and enhance biodiversity. To assist 
in accomplishing this mission, the ONMS has developed a part-nership with NOAA’s Center for 
Coastal Monitoring and Assessment (CCMA) to conduct biogeographic assessments of marine 
resources within and adjacent to the marine waters of NOAA’s National Marine Sanctuaries 
(Kendall and Monaco 2003, Monaco et al. 2005).  
 
Biogeography is the study of spatial and temporal distributions of organisms, their associated 
habitats, and the historical and biological factors that influence species’ distributions. 
Biogeography provides a framework to integrate species distributions and life history data with 
information on habitats of a region to characterize and assess living marine resources within a 
sanctuary. The biogeographic data are integrated in a Geographical Information System (GIS) to 
enable visualization of species’ spatial and temporal patterns, and to predict changes in 
abundance that may result from a variety of natural and anthropogenic perturbations or 
management strategies. The complexity of products from biogeographic analysis range from 
simple species distribution maps or a particular habitat, to more complex products that combine 
single data layers to create maps of biodiversity or habitat complexity.  

 
The biogeographic assessment 
approach was developed by 
CCMA’s Biogeography Branch in 
consultation with the ONMS in 
2003. Typically a biogeographic 
assessment is comprised of the 
three primary activities: 1) compile 
individual biogeographic data 
layers, 2) perform integrated 
biogeographic analyses, and 3) 
develop products to aid in 
management. A key tool used to 
develop and implement the 
assessment is the use of GIS 

technology which aids in data compilation, spatial analyses, and visualization of results to support 
place-based management needs. The assessment process shown below is based on geospatial 
and temporal analyses of existing physical and biological data and has resulted in many spatially-
oriented products that assist help managers in understanding how ecosystems function. Often 
biogeographic analyses focus on determining the strength of coupling between habitats and 
species and defining discrete areas of biological significance.  
 
 
 
Examples of expected products that address each of the above objectives are presented below. 
Some of the examples provided are drawn from similar assessments completed for other National 
Marine Sanctuary sites. Others are based on preliminary analysis of data for American Samoa. In 
both cases, examples are meant to serve as conceptual illustrations of the type of work 
undertaken during the process. The project objectives and examples of potential products are 
followed by a list of specific tasks that will be undertaken to meet project objectives and develop 
the associated products. 
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Objective 1. Identify and synthesize relevant 
biological, physical, oceanographic, and 
socioeconomic data sets for the study area. 
Organize the data into a common framework within 
a geographic information system (GIS). 
 
The first step in the biogeographic assessment 
process involves the identification and initial evaluation 
of data sets currently available for the study area 
(Appendix A). These are the basic building blocks of 
the assessment and will dictate the types of analyses 
that can be completed. The main types of data sought 
for this assessment include biological, oceanographic, 
and socioeconomic. A key goal for each type of data is 
synthesis into the most continuous and comprehensive 
spatial coverage for the study area as possible. 
 
Oceanography: Oceanographic variables are important 
determinants of the structure of many marine 
ecosystems and species distribution patterns. The 
islands and seamounts of American Samoa are spread 
over a vast region of the south Pacific and two 
archipelagos. Currents, fronts, temperature, and other 
oceanographic parameters not only dictate some 
differences among islands but also are needed to 
place American Samoa into its broader context in the 
south Pacific. Important data sources for American 
Samoa include in situ sensors (CRED) and satellite 
data. Seasonal and long term patterns in these and 
other oceanic variables are a primary product of the 
assessment. 
 

Figure 4. Snapshot oceanographic datalayers.  
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Benthic Maps: Benthic variables such as bottom type, shelf zone, and bathymetry are also 
important determinants of the structure of many marine ecosystems and species distribution 
patterns. The steep nearshore environment of American Samoan islands has resulted in a highly 
compressed series of habitats relative to the broader insular shelves that are found elsewhere. 
Recently the zonation, structure, and cover of these habitats were delineated from satellite 
imagery (NOAA). Deeper banks connected to these nearshore coral reef ecosystems and 
seamounts were mapped using multibeam sonar which yielded detailed depth and backscatter 
surfaces (PIBMC 2007). These data sources can be stitched together to form a more 
comprehensive understanding of important seafloor features in the study area and used as layer 
to predict associated species distributions.  
 
Figure 5 below is from the Pacific Islands Benthic Habitat Mapping Center (PIBHMC 2007). They 
have developed a GIS project with a diversity of benthic data layers including multibeam 
bathymetry, backscatter imagery, hyperlinked underwater photographs and/or video still 
framegrabs of the benthos, seafloor classification results of living cover and substrate from optical 
imagery and towboard diver observations, depth contours, layers of geomorphic information 
(slope, rugosity, Bathymetric Position Index (BPI) Structures, and BPI Zones), digital NOAA 
nautical charts, Ikonos satellite imagery where available, and terrestrial topography. The intent 
behind creating the database is to enable easy access, combination, and analysis of multiple data 
layers in addressing resource management issues. These datalayers and other benthic maps of 
the region are essential building blocks of the assessment. 
 
 
 

 

Figure 5. Habitat mapping database created by the Pacific Islands Benthic Habitat Mapping 
Center (2007). 



 10 

Objective 2. Provide spatial and temporal biogeographic analyses of shelf features, reefs 
and associated bottom types, fish assemblages, and oceanographic variables. 
 
 
 
The biogeographic analyses are the core of the investigative process and the basis for the 
layering of multiple data types and more complex analyses. Multiple data layers will be used to 
investigate the ecological linkages between species and habitats, larval transport probabilities 
among islands and, where possible, 
identify temporal differences in species 
distributions. Previous biogeographic 
assessments have relied on both the 
availability of robust data and modeling 
techniques that attempt to fill in data 
gaps through the use of geo-spatial 
modeling techniques (e.g. surface 
interpolation, kriging).  
 
 
Fish assemblages have been 
investigated among the islands of 
American Samoa by a number of 
researchers and organizations over the 
years (Figure 6). Together, the suite of 
data provides a powerful assessment 
of fish resources. Monitoring sites 
around American Samoa that 
contributed to the 2008 State of the 
Coral Reefs report are shown in the  
figure at right (Fenner et al. 2008) and 
will be among the datasets examined 
for the assessment. 
 
 
 
 

One such dataset, shown at left in 
Figure 7, presents total fish biomass, 
family composition, and species 
richness of fishes around Tutuila and 
Aunu`u recorded during American 
Samoa Reef Assessment and 
Monitoring Program 2006 Rapid 
Ecological Assessment belt-transect 
surveys (Brainard et al. 2008). Such 
datasets may be combined to enable a 
continuous prediction surface of fish 
assemblages around the islands. 
 
 

Figure 6. Monitoring activities in American Samoa 
(source: Fenner et al. 2008). 

Figure 7. Rapid ecological 
assessment data for fish (source: 
Brainard et al. 2008). 
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Larvae of some corals and fish are 
transported among islands by ocean 
currents. Understanding how islands 
are connected to each other through 
such currents is a key factor shaping 
biogeography and must be 
considered in development of regional 
conservation planning. In the south 
Pacific, currents have been measured 
by a variety of means such as drifter 
buoys in recent years. The drift tracks 
of buoys deployed off American 
Samoa illustrate the variability of 
surface currents and can be used to 
estimate the connectivity among 
islands within and outside of the 
Samoan archipelago. 
 
Potential larval transport among islands in the Hawaiian Archipelago was recently investigated 
using high-resolution geostrophic current data and computer simulation (Kobayashi et al. in 
review). Dispersal probability plots demonstrate the percent of larval supply originating from an 
island that may be retained versus transported to adjacent regions (Figure 9). A similar approach 
may be used to explore island connectivity across the America Samoa Archipelago. 

 

Figure 8. Buoy drift tracks (source: P. Craig, NPS; R. 
Brainard and E. Smith, NOAA-CRED). 
 

Figure 9. Dispersal probability plot for larvae originating from French Frigate Shoals 
(Source: Kobayashi et al. in review) 
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Objective 3. Identify the resource users (subsistence fishermen, consumptive divers, eco-
tourism, etc.), extent of use (persondays of recreational activity, fishing catch, etc.), spatial 
distribution of resource use, and how much income, if any, is dependent upon the 
resources. 
 
DMWR began working with local communities on the island of Tutuila in 2001 to develop the 
Community Based Fisheries Management Program (Sauafea-Ainu’u 2002). Through a series of 
meetings with representatives from select villages, DMWR sought the voluntary participation of 
communities in an effort to manage and monitor their own coral reef resources. The program has 
grown to include eight villages, each of which is responsible for all aspects of managing and 
monitoring their own resources, with technical assistance from DMWR. Committees from each 

village have designed and 
implemented management plans 
which vary from village to 
village, but generally include 
some type of restriction on 
fishing activity on part of or the 
entire reef fronting their villages. 
Monitoring associated with the 
program has yielded information 
that will be applicable to many 
parts of the biogeographic 
assessment including the 
socioeconomic analyses. For 
example, Figure 10 at left shows 
the average number of 
individuals on reef flat transects 
at each of the participating 
villages.  

 
 
Another type of data collected 
by DMWR essential for the 
socioeconomic analysis is 
creel surveys. Information 
includes total landings by 
fishing gear type for each 
village. Figure 11 shows total 
pounds by gear type for all 
villages in 2005 and 2006. The 
information is needed to 
determine extent of resource 
use, spatial patterns among 
villages, and to predict the 
impact of potential changes in 
resource management. 
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Figure 10. Average number of fishermen seen by village (Source: AS DMWR) 

0

50

100

150

200

250

SNORKEL
SPEAR

THROW NET ROD AND REEL GILL NET -
ACTIVE

GLEANING
(SHORE)

BAMBOO POLE HANDLINE

To
ta

l p
ou

nd
s

Figure 11. Landings by gear type (Source: AS DMWR) 



 13 

Objective 4. Provide alternative boundary scenarios for a network of protected areas that 
is integrated with all Samoan MPA initiatives. 
 
Once the individual biogeographic and human dimension data layers and analyses are complete, 
a diversity of spatial analysis techniques can be applied for the purposes of evaluating 
management alternatives such as MPA zoning, boundaries, or network design. An ever-
increasing variety of generalized software programs are available to support such analysis and 
will be considered (e.g. MARXAN, PANDA). Often however, experience has shown that a more 
customized analysis framework and process is needed to best meet the needs of each unique 
local situation (Kendall et al. 2008b). This is likely to be true for American Samoa as well to 
incorporate the local realities of an existing suite of MPAs, village level management and 
acceptance, and the desire for an integrated network design (Coral Reef Advisory Group 2002). 
 
In the Channel Islands NMS, six different alternative boundary proposals were evaluated in 
relation to their predicted impact on various species assemblages (NOAA 2005). The analysis 
used a concept called the Optimal Area Index (OAI) to demonstrate the increase in protection for 

marine resources from 
boundary alternatives while 
taking into account change in 
area from current boundaries. 
In this way, managers can 
easily grasp the potential 
ecological value of proposed 
boundary modifications to 
various taxa from a spatial 
perspective. Figure 12 at left 
shows the analysis of the 
potential value of boundary 
alternatives for the Channel 
Islands NMS in relation to their 
benefit for conservation of 
marine bird species (NOAA 
2005). 
 

Territorial MPA initiatives have been 
moving rapidly in recent years (Coral 
Reef Advisory Group 2002; Hawkins 
2003; Oram 2006; 2008). The Coral 
Reef Advisory Group (2002) and DMWR 
(Oram 2006, 2008) have been working 
to define placement criteria and goals for 
the territorial MPAs. Workshops have 
been conducted to define biologically 
significant areas in the territory that 
could be considered in MPA planning 
(Figure 13)(also see Figure 2 and 
Appendix 2 in Oram 2008). The 
territorial master plan has been 
established and defines four sequential 
phases of the MPA process: research, 
candidate, proposal, and implementation.  
Evaluation of candidate sites is underway. 
 

Figure 12. Example OAI analysis for marine birds at CINMS (Source: NOAA 2005) 

Figure 13. Plot from MPA site selection 
workshop (Source:  DMWR 2005) 
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Objective 5. Support FBNMS staff in the integration of biogeographic assessment 
products into the Sanctuary Management Plan Review process. 
 
The National Marine Sanctuary Program and FBNMS are engaged in two interrelated processes 
over the next several years, both of which are supported by the biogeographic assessment. The 
current management plan for FBNMS is undergoing revision and the potential for sanctuary 
expansion/multiple sites is being explored.  A road map for considering a sanctuary network has 
been produced by ONMS (below) and requires the completed biogeogprahic assessment as a 
basic information input. 
 

 
 
photo credit: http://www.nps.gov/npsa/photosmultimedia 
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Project Tasks 
 
Below are brief descriptions of the major tasks planned for the biogeogrpahic assessment to 
address study objectives and questions. Please refer to page 20 for the task schedule and 
milestone timeline. 
 
Task 1: Project Work Plan 
Estimated completion date: February 2009 
 
Produce a project work plan (this document) in consultation with local and federal partners. The 
work plan will describe the overall project and serve as a blueprint for implementation. The plan 
will seek to achieve consensus on project components, define partner roles and responsibilities, 
and convey expected outcomes and deliverables. The work plan should be viewed as an evolving 
document that will be modified during the early phases of project implementation. Project partners 
will work in close collaboration to ensure that any modification of the work plan as may be needed 
to reflect data availability, quality, or distribution will be mutually acceptable. 
 
Products:  

• 2 page project proposal (Complete) 
• Project concept document (Complete) 
• Work plan (This Document) 

 
Sub-tasks: 

• Project kickoff meetings, April 2008 
• Meetings for data gathering and refinement of project scope, August 2008 
• Production of draft project work plan for partner review, December 2008 
• Final project work plan, January 2009 
• FBNMS scoping meeting, February 2009 

 
Task 2a: Data Gathering and Initial Assessment 
Estimated completion date: March 2009 
 
Identify, obtain, and evaluate all biogeographic (marine ecological and oceanographic) datasets. 
Primary datasets for development of territory-wide products will either be spatially comprehensive 
throughout American Samoa or at a minimum be based upon a stratified random sampling design 
to allow territory-wide scope of inference. Datasets that lack spatial attributes, are limited in 
geographic extent (e.g. one bay or coastal region), cannot be standardized (e.g. density 
estimates), or are out of date and are therefore not likely to represent current conditions, will not 
be used to develop territory-wide products. Datasets focused on individual localities may, 
however, be used to support validation of territory-wide products.  
 
Many datasets of interest have already been identified and obtained from project partners 
including those from NOAA-CRED, AS CRMP, American Samoa DMWR, and the Western Pacific 
Fisheries Information Network. Physiographic data on bathymetry, oceanography, benthic 
habitats, and other parameters of the physical environment will form a fundamental backdrop for 
the study of species distribution patterns. Major species groups to be studied will likely include 
reef fish, invertebrates, and pelagic fish. 
 
Products: 

• Individual biogeographic data layers including but not limited to those based on the 
following: 

o insular shelf benthic maps 
o insular shelf bathymetric maps  
o deep sea bathymetric maps 
o archipelago-wide seasonal sea-surface temperature data 
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o archipelago-wide seasonal sea-surface color/chlorophyll data 
o archipelago-wide seasonal sea-surface geostrophic current data 
o nearshore (reef fish) fisheries independent monitoring data 
o nearshore (reef fish) fisheries data 
o bottom fish fisheries independent data (none presently identified) 
o bottom fish fisheries data 
o offshore (pelagic fish) fisheries independent monitoring data 
o offshore (pelagic fish) fisheries data 
o benthic and coral cover monitoring data 

• Complete biogeographic data inventory 
 
Sub-tasks: Evaluation of each dataset will include key attributes such as: 

• Scope of inference 
• Spatial extent 
• Time period 
• Availability 
• Comparability with other datasets 

 
Task 2b: Socioeconomic Data Gathering and Initial Assessment 
Estimated completion date: March 2009 
 
Identify, obtain, and evaluate key socioeconomic and cultural related datasets. Primary datasets 
for development of territory-wide products will either be spatially comprehensive throughout 
American Samoa or at a minimum be based upon a stratified random sampling design to allow 
territory-wide scope of inference. Datasets that lack spatial attributes, are limited in geographic 
extent (e.g. one village or coastal region), cannot be standardized, or are out of date and are 
therefore not likely to represent current conditions, will not be used to develop territory-wide 
products. Datasets focused on individual localities may, however, be used to support validation of 
territory-wide products.  
 
Many datasets of interest have already been identified and obtained from project partners 
including those from American Samoa DOC and DMWR, and the Western Pacific Fisheries 
Information Network.  Major topics to be studied will likely include fishing, cultural values, 
knowledge, attitudes and perceptions, and resource values. 
 
Products: 

• Individual socioeconomic and cultural data layers including but not limited to those based 
on the following: 

o human population density and growth data 
o demographic, employment, income, and business data 
o resource use data  
o resource value data 
o nearshore (reef fish) fisheries data 
o bottom fish fisheries data 
o offshore (pelagic fish) fisheries data 
o knowledge, attitudes and perceptions data 
o cultural value data 
o traditional fishing 
o education, research and outreach  

• Complete socioeconomic data inventory 
 
Sub-tasks: Evaluation of each dataset will include key attributes such as: 

• Scope of inference 
• Spatial extent 
• Time period 
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• Availability 
• Comparability with other datasets 

 
Task 3a: Database Development and Selection of Products and Analytical Techniques 
Estimated completion date: June 2009 
 
Specific biota and ecological features chosen for analysis will be dictated by discussion with 
project partners as well as data availability and quality. Products will be derived from the datasets 
deemed suitable from Task 2a. Suitable datasets will be converted into consistent units (e.g. 
density) and input into a GIS. Independent biological and physical datasets will then be 
synthesized into a spatially comprehensive database. Spatial analyses may range from simple 
presence/absence of species within a grid cell framework to more complex geostatistical 
approaches that link biota with physical environmental variables. The variety and comparability of 
the input datasets are expected to have a major influence on the character of the analyses. A 
preliminary approach to analysis will be presented to project partners for comment and approval.  
 
Products: 

• Biogeographic GIS and database 
• Distribution models for the following potential variables: 

o habitat diversity 
o reef fish biomass, density, diversity 
o pelagic fish biomass, density, diversity 
o key fish species biomass, density, 
o key invertebrate species density 
o currents, larval transport, and island connectivity  

• Brief report and presentation on data assessment and analytical approach 
 
Subtasks: 

• Ingest spatial datasets into GIS 
• Convert datasets to consistent spatial framework 
• Synthesize datasets for maximum spatial coverage 
• Example distribution models 
• Identify data gaps/limitations 
• Achieve consensus on example analyses 

 
Task 3b: Socioeconomic Database Development and Selection of Products and Analytical 
Techniques 
Estimated completion date: June 2009 
 
Specific socioeconomic and cultural data chosen for analysis will be dictated by discussion with 
project partners as well as data availability and quality. Products will be derived from the datasets 
deemed suitable from Task 2a.  Analysis will include descriptive information, such as who the 
stakeholders and users are, the extent of their use (person-days of activity, fishing landing, etc.) 
and how much of their income is dependant on marine resources.  The variety and comparability 
of the input datasets are expected to have a major influence on the character of the analyses. A 
preliminary approach to analysis will be presented to project partners for comment and approval.  
 
Products: 

• Socioeconomic GIS and database 
• Distribution models for the following potential variables: 

o human population density and growth 
o demographic, employment, income, and business patterns 
o resource use  
o resource value  
o reef fish value 



 18 

o pelagic fish value 
o key fish species value 
o knowledge, attitudes and perceptions 
o cultural values 
o traditional fishing 
o education, research and outreach  

• Brief report and presentation on data assessment and analytical approach 
 
Subtasks: 

• Ingest spatial datasets into GIS 
• Convert datasets to consistent spatial framework 
• Synthesize datasets for maximum spatial coverage 
• Example distribution models 
• Identify data gaps/limitations 
• Achieve consensus on example analyses 

 
Task 4a: Biogeographic Data Analysis 
Estimated completion date: October 2009 
 
The goal of this task is development of territory-wide distribution models for key ecological and 
biogeographic features followed by integrated analysis of multiple data layers. The final list of 
ecosystem features to be modeled will be determined by data availability, quality, and discussion 
with project partners. Model accuracy may be assessed with a subset of data not used in model 
development, the leave-one-out method, and/or based on datasets with limited geographic 
distribution that were not used in model development. Based on these models, spatial and 
temporal patterns of ecosystem features will be investigated. Breakpoints, trends, and “hot spots” 
for key ecosystem features will be identified in these analyses. Results will be input into the 
socioeconomic, traditional ecological knowledge, and MPA network design components of the 
assessment. 
 
Products: 

• Quantitative and qualitative assessments that identify biogeographic patterns and bio-
physical interrelationships of single species, species assemblages, and measures of 
community structure 

• Quantitative and qualitative assessments describing the physical and oceanographic 
setting within the study area (e.g. area of habitat, substrate distributions, habitat linkages) 

 
Subtasks: 

• Ingest modeled coverages into GIS 
• Analysis of single data layers to identify important features 
• Multivariate analysis of data layers to identify variable relationships 

 
Task 4b: Socioeconomic Data Analysis 
Estimated completion date: October 2009 
 
The goal of this task is development of territory-wide distribution models for key socioeconomic 
and cultural information followed by integrated analysis of multiple data layers. The final list of 
socioeconomic information to be modeled will be determined by data availability, quality, and 
discussion with project partners.  Results will be used to identify who potentially affected users 
are, determine how their behavior might be altered under various management scenarios, and 
estimate the socioeconomic impact of that change. 
 
Products: 

• Quantitative and qualitative assessments that identify social, economic and cultural 
patterns 
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• Quantitative and qualitative assessments describing the socioeconomic setting within the 
study area 

 
Subtasks: 

• Ingest modeled coverages into GIS 
• Analysis of single data layers to identify important features 
• Multivariate analysis of data layers to identify variable relationships 

 
Task 5: Integrated American Samoa Marine Protected Area Network design and boundary 
scenarios 
Estimated completion date: December 2009 
 
Once the final biogeographic, socioeconomic, and traditional ecological knowledge components 
are complete, these three data layers will be evaluated in the context of a territorial MPA network. 
The network design will consider not only the existing network of federal and territorial MPAs, but 
also the territorial MPA initiative presently underway as well as modification of the FBNMS 
management plan, potential national marine sanctuary network, and inclusion of the Rose Atoll 
Marine National Monument. The spatial framework for MPA network analysis may be grid based, 
parcel based relative to village boundaries, or using some other geographic construct 
commensurate with existing political boundaries within American Samoa (e.g. villages) and 
Samoan custom.  
 
The specific approach and analyses will be designed through consultation among project 
partners. First, goals of the network must be established to guide the analysis. The territorial MPA 
initiative has defined a 20% no-take goal as one guiding principle (Coral Reef Advisory Group 
2002; Oram 2008) however, potential modification of FBNMS management goals and additional 
national marine sanctuary network possibilities must be refined. Specific management objectives 
or a range of alternative objectives are necessary to guide Task 5. Just as a workshop was 
conducted to identify territorial MPA criteria (Coral Reef Advisory Group 2002) a workshop among 
interested parties is needed to establish MPA network criteria using the foundation provided by 
the territorial initiative already underway. Once quantitative placement criteria are established and 
the spatial framework of analysis is agreed upon, combined analysis of biotic, physical, and 
socioeconomic goals can proceed. Ideally, a set of suitable MPA network boundary alternatives 
can be identified and put forward for expert review, further reduction, and ultimately put forward 
into a community outreach process consistent with Samoan custom (Brighouse 2001).  
 
 
Products:  

• GIS to enable exploration of MPA network boundary alternatives 
• Set of alternative boundaries that meet design goals 

 
Subtasks: 

• Workshop to define MPA network criteria 
• Devise analysis framework 
• Create custom GIS to explore alternative boundary scenarios 

 
 
Task 6: Draft Review  
Estimated completion date: January 2010 
 
Drafts of species, habitat, and analysis maps (e.g. species richness, diversity) coupled with 
statistical results will be made available to FBNMS, DMWR, and other project partners, interested 
members of the community, and other experts for review in a workshop format. In addition, a 
report will be developed that provides interpretation of the results of the biogeographic GIS-based 
analyses that can be easily integrated into federal and territorial management plans. A list of 
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questions and comments will be provided to reviewers to obtain feedback on specific areas of the 
analysis. 
 
Products: 

• Draft analytical results (maps, statistical results) 
• Database on habitat affinities and utilization for selected species 
•  Comparisons of results among zoning alternatives 
•  Questions/issues for reviewers 
•  Map and/or list of data gaps 
•  Status report 

 
Task 7. Development of Final Digital Products 
Estimated completion date: March 2010 
 
Once products have been reviewed, project staff will incorporate review comments and prepare 
final products in an appropriate format for inclusion in supplements to the sanctuary management 
plan and use by territorial partners. 
 
Products: 

• Final summary report describing the analysis, results, and interpretation of the results 
• GIS on species, habitats, and important biological areas in the study area 
• Database on species and habitats 
• Map and/or list of data gaps 

 
Task 8. Web Site for the Biogeographic Assessment 
Estimated completion date: ongoing 
 
A web site will be used to support the biogeographic assessment process by providing 
background documents and project updates, and allowing for review of draft products. Visit the 
web site at: http://ccma.nos.noaa.gov/ecosystems/sanctuaries/samoa.html 
 
Products: 

• The website content will be modified throughout the assessment process 
 
Subtasks: 

• Determine website content and appropriate information for dissemination to the public 
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Proposed Project Schedule 
 
A two-year project is anticipated after implementation of the project work plan which is scheduled 
to begin in January 2009. The estimated project milestone dates assume full funding but will be 
extended depending on financial constraints. Specific roles of project partners as related to the 
schedule will be defined depending on level of funding and approach agreed upon in Task 3. 
 
 

  
2008   2009                     2010   

Task 
 

O N D J F M A M J J A S O N D J F M 

1 
Project work 
plan         

          
    

 
  

 
Review/revise   

 
    

          
    

 
  

  
  

 
    

          
    

 
  

2 Data gathering                 
      

    
 

  

 
Data evaluation                   

     
    

 
  

  
  

 
    

          
    

 
  

3 
Database 
development   

 
                

    
    

 
  

 

Example 
analyses   

 
                

    
    

 
  

 

Comprehensive 
data layers   

 
    

 
          

    
    

 
  

 
Approach review   

 
    

     
  

    
    

 
  

  
  

 
    

          
    

 
  

4 
Biogeographic 
anlaysis   

 
    

     
              

 
  

 

Socioeconomic 
analysis   

 
    

     
              

 
  

 

Traditional ecol. 
synthesis   

 
    

     
              

 
  

  
  

 
    

          
    

 
  

5 
MPA criteria 
workshop   

 
    

   
  

      
    

 
  

 

Network design 
GIS   

 
    

   
                  

 
  

  
  

 
    

          
    

 
  

6 
Draft product 
development   

 
    

       
          

 
  

 

Draft product 
review   

 
    

          
    

 
  

  
 

  
 

    
          

    
 

  

7 
Revisions/final 
product dev.   

 
    

          
        

  
  

 
    

          
    

 
  

8 
Information 
exchange                                     
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Principal Investigators 
 
Matthew S. Kendall, Marine Biologist 
NOS/NCCOS/CCMA/Biogeography Branch 
1305 East West Hwy. N/SCI-1 
Silver Spring, MD 20910-3278 
Phone: 301-713-3028 x 144 
Matt.Kendall@noaa.gov 
 
Mark E. Monaco, Branch Chief 
NOS/NCCOS/CCMA/Biogeography Branch 
1305 East West Hwy.. N/SCI-1 
Silver Spring, MD 20910-3278 
Phone: 301-713-3028 x 160 
Mark.Monaco@noaa.gov 
 
Alan Friedlander, Fishery Scientist 
USGS/Hawaii Cooperative Fishery 
Research Unit 
Department of Zoology 
University of Hawaii 
Honolulu, Hawaii 96822 
 
Russell Brainard, Division Chief 
NMFS/PIFD/CRED 
1601 Kapiolani Blvd., 
12th Floor, Suite #1110 
Honolulu, HI 96814-4700 
Phone: 808-944-2115 
Rusty.Brainard@noaa.gov 
 
Gene Brighouse, Superintendent 
Fagatele Bay National Marine Sanctuary 
P.O. Box 4318 
Pago Pago, AS 96799 
Phone: 011-684-633-5155 
Gene.Brighouse@noaa.gov 
 
John Christensen, Branch Chief 
NOS/NCCOS/CCMA/COAST Branch 
1305 East West Hwy. N/SCI-1 
Silver Spring, MD 20910-3278 
Phone: 301-713-3028 x 153 
John.Christensen@noaa.gov 
 

Rod Ehler, Economist 
NOS/OOCRM/MSD/NPB 
1305 East West Hwy. 
Silver Spring, MD 20910-3278 
Phone: 301-713-7246 
Rod.Ehler@noaa.gov 
 
Marlowe Sabater, Chief of Fisheries 
American Samoa DMWR 
P.O. Box 3730 
Pago Pago, American Samoa, 96799 
Phone: 684-633-4456 
mgsabater@yahoo.com 
 
 
 
 
 
 
 
 
Partner Agencies 
 
AS CRMP- American Samoa Coral Reef 
Monitoring Program 
 
AS DMWR- American Samoa Department of 
Marine and Wildlife Resources 
 
AS EPA- American Samoa Environmental 
Protection Agency 
 
CCMA- Center for Coastal Monitoring and 
Assessment 
 
CRED- Coral Reef Ecosystem Division  
 
FBNMS- Fagatele Bay National Marine 
Sanctuary 
 
NPS AS- National Park of American Samoa 
 
ONMS- Office of National Marine 
Sanctuaries 
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Appendix A 
 
Tables 1-4 for key datasets. 
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