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Project Abstract:

Despite the many potential benefits of MPAs to coastal management programs (see Halpern 2003), the majority of MPAs do not meet their management objectives (Kelleher et al. 1995, Alder 1996, McClanahan 1999).  In order to improve the management of these MPAs, we propose to develop, refine and test indicators of MPA effectiveness in conjunction with a larger international effort. The objective of this proposal is to assess the management effectiveness of two American Samoan MPAs: the Fagatele Bay National Marine Sanctuary and the Vatia Marine Reserve, and to continue studies of three Palauan MPAs, the Ebiil, Ngerumekaol, and Ngemelis Conservation Areas.  Specifically, we will craft and measure a suite of biophysical, socioeconomic and governance variables (‘indicators’) appropriate to regional conditions that influence the performance of MPAs. The majority of these indicators were developed by the World Conservation Union’s (IUCN) World Commission on Protected Areas (WCPA) and the World Wide Fund for Nature (WWF) in a joint initiative aimed at improving the management of MPAs (Ehler et al. 2002).  As one of a suite of pilot study areas, we will be working to further develop and refine these more global indicators.  A further benefit of this project is to compare a federally managed National Marine Sanctuary to a community-managed village reserve.
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Category of Effort

This proposal supports the following goals of the US Coral Reef Task Force National Action Plan: A.III. Conduct Strategic Research, B.I. Improve the Use of Marine Protected Areas, and B.II. Reduce the Impacts of Fishing. The proposed research specifically addresses Program IX, International Coral Reef Conservation: objective 2, Enhance Management Effectiveness of Marine Protected Areas.

Introduction
The management of a marine fishery is a difficult task (Botsford et al. 1997, Costanza et al. 1998) and in tropical nations such as American Samoa, where ecologically complex ecosystems are under heavy pressure from rapidly increasing anthropogenic stress, the problem is exacerbated (Roberts and Polunin 1993, Johannes 1998). Over the past several years, reef fish stocks in American Samoa have declined precipitously.  Annual landings of surgeonfishes (Acanthurus and Ctenochaetus- the most commonly caught reef fishes) dropped from nearly 38,000 pounds in 1997 to 5000 pounds in 2001 (Department of Marine and Wildlife Resources, 2002).  Marine Protected Areas (MPAs) have received much attention in recent years as an alternative approach to traditional fisheries management (Roberts 1997, Murray et al. 1999; Roberts et al. 2001). The primary goals of MPAs are to protect critical habitat and biodiversity, and to sustain or enhance fisheries by preventing spawning stock collapse and providing recruitment to fished areas (Johnson et al. 1999, Murray et al. 1999; Roberts et al. 2001). Recently, MPAs have become a major component of the U.S. Pacific Islands’ coral reef conservation strategies. 

Currently there are three federally managed MPAs in American Samoa: Fagatele Bay National Marine Sanctuary (FBNMS) on the island of Tutuila, the National Park of American Samoa, which covers portions of Tutuila and the Manu’a Islands, and the Rose Atoll National Wildlife Refuge.  In addition, there are several community-managed village MPAs.  The total area covered by these MPAs represents about 16% of American Samoa’s coral reefs.  There are no fishing restrictions within the National Park.  In the FBNMS, which is divided into an inner Zone A and outer Zone B, fishing for invertebrates, turtles, or marine mammals is prohibited, as is the use of fixed nets or spears.  In Zone A, the use of hand lines, fishing poles or trawls is also prohibited, as is any form of commercial fishing.  Resource extraction within the village MPAs is limited to subsistence fishing for local villagers only.  
Despite the many potential benefits of MPAs to coastal management programs (see Halpern 2003), the majority of MPAs do not meet their management objectives (Kelleher et al. 1995, Alder 1996, McClanahan 1999).  In order to improve the management of these MPAs, we propose to develop, refine and test indicators of MPA effectiveness in conjunction with a larger international effort. The objective of this proposal is to assess the management effectiveness of MPAs in American Samoa by crafting and measuring a suite of biophysical, socioeconomic and governance variables (‘indicators’) appropriate to regional conditions that influence the performance of MPAs. The majority of these indicators were developed by the World Conservation Union’s (IUCN) World Commission on Protected Areas (WCPA) and the World Wide Fund for Nature (WWF) in a joint initiative aimed at improving the management of MPAs (Ehler et al. 2002).  As one of a suite of pilot study areas, we will be working to further develop and refine these more global indicators.
PROJECT DESCRIPTION

Background and Justification of Proposed Research

Whether or not an MPA can achieve its management objectives depends greatly on the level of compliance by local resource users, who bear most of the costs of an MPA (Rudd et al. 2001). The probability of compliance will increase if local resource users derive direct benefits from the MPA (Ostrom 1990). For example, in MPAs with a fisheries focus, for such benefits to occur they must export sufficient biomass to mitigate for the loss of fishing grounds within the MPA boundaries. To date, many studies have found substantial increases in biomass within MPAs (e.g. Russ and Alcala 1989, 1996; Polunin and Roberts 1993; Johnson et al. 1999; Roberts et al. 2001), and several studies have shown an increase in catch-per-unit-effort (CPUE) in fishing grounds adjacent to MPAs (e.g., McClanahan & Kaunda-Arara 1996; McClanahan & Mangi 2000; Roberts et al. 2001; Kelly et al. 2002). These ecological studies are cited repeatedly as evidence for the success of MPAs in fisheries and ecosystem management.

In contrast, large-scale surveys of MPA users, managers and researchers paint a different picture of MPA success. It is estimated that about 35% of Caribbean MPAs and only 10-15% of Indo-Pacific MPAs are meeting their stated management objectives (Alder 1996; McClanahan 1999). Most MPAs are “paper parks” which lack compliance on the part of resource users and monitoring or enforcement on the part of management agencies. Why do such a high proportion of MPAs fail to meet their objectives? The following are the most commonly cited obstacles to MPA management success:

1. Habitat damage or poor water quality caused by destructive fishing methods, heavy recreational use, or external stressors such as sedimentation or non-point source pollution (Jameson et al. 2002).

2. Improper reserve design (shape and size) and/or location – most MPAs are designed and located on the basis of socioeconomic and political issues (McClanahan 1999) and rarely account for the ecology of the organisms to be protected (Tupper 2002, Tupper and Rudd in press).

3. Insufficient institutional capacity for management/governance, such as financing, enforcement, monitoring, etc. (Rudd et al. 2001a, b).

4. Insufficient community capacity for management/governance, leading to poor compliance (Rudd et al. 2001a, b).

Beyond this wide-ranging suite of potential pitfalls, MPA management is further complicated by the fact that most managers have no standardized system to measure the effectiveness of their efforts. In order to improve the success (or likelihood of success) of MPAs in reaching their stated management objectives, it is necessary to devise a standardized method of measuring and/or predicting MPA effectiveness. To this end, the WCPA-Marine and the WWF launched a joint initiative aimed at improving the management of MPAs. The goal of the initiative is to provide decision-makers with tools for assessing the effectiveness of both individual MPA sites and networks of MPAs. The specific objectives of the initiative are to:

· Develop specific indicators and guidelines for MPA managers to use in evaluating the effectiveness of their sites;

· Use pilot projects to field test and refine the MPA management effectiveness indicators and guidelines; and

· Increase awareness and use of monitoring and evaluation in the management of MPAs.

From July 2001 to April 2002, the WCPA-Marine/WWF initiative, in collaboration with international experts, developed a draft set of MPA effectiveness indicators. These indicators are grouped into three broad categories: biophysical, socioeconomic and governance. The purpose of each individual indicator is to determine or predict the success of a specific aspect of MPA management. Thus, a complete set of indicators will enable managers to determine or predict which aspects of a management plan are sound and which need improvement. 
Impacts of the proposed study

This research would have a number of important impacts on MPA management in American Samoa. The most significant impact would be the determination of which indicators are useful measures of MPA management effectiveness, and the refining of those indicators into guidelines for effective management that will be incorporated into the pilot site management plans.  American Samoa is moving increasingly toward spatial management of its marine resources using MPAs. These guidelines may be critical to the success of future local or territorial-managed MPAs.  Moreover, this will be the first instance of the WCPA/WWF/NOAA indicators being applied to one of NOAA’s National Marine Sanctuaries (the FBNMS).  This research will help NOAA determine the effectiveness of its current management strategies for federally-managed coral reef MPAs.  
Research Plan

A. Pilot Sites

Two pilot sites have been selected for this project: The Fagatele Bay National Marine Sanctuary (FBNMS) and the Vatia Marine Reserve.  Both sites encompass bays with extensive coral reefs.  Nearby unmanaged sites with similar biophysical attributes are used as control sites.  Larsen’s Bay will be the control site for the FBNMS; Afono will be the control for the Vatia site.  The advantage of using these two particular MPAs lies in the comparison of the federally-funded and managed FBNMS to the community-based Vatia Marine Reserve.  This will allow a direct comparison of “top-down” institutional management versus “bottom-up” community management.
B. Selection and Testing of Indicators

The following indicators have been chosen tentatively for use in American Samoa.  Final selection of indicators will occur at a meeting of the project investigators with MPA managers and stakeholders.  This meeting will occur in or around May of 2003.
Biophysical Indicators

There are numerous physical and biological aspects of MPAs that can indicate whether or not they are reaching, or are likely to reach, their management objectives. We will test a suite of biophysical indicators, including many of the WCPA indicators and one additional, predictive indicator. This project will integrate efforts from American Samoa resource management agencies and academic researchers monitoring MPAs. Final selection of indicators will occur during meetings with American Samoan resource managers, technical staff, and MPA stakeholders. Once the indicators have been finalized, a detailed work plan will be submitted to NOAA. The list of indicators is as follows:

1. Focal Species Abundance: The DMWR conducts surveys of key inshore reef fish species.  Analyses will focus on key commercial species, such as striped surgeonfish (Acanthurus lineatus), lined bristletooth (Ctenochaetus striatus), and blue-lined snapper (Lutjanus kasmira).
2. Focal Species Population Structure: The viability of a species can be measured in terms of its size/age structure, growth rate, and mortality rate. Habitat-specific measures of these variables are particularly useful in order to determine if the MPA is protecting essential fish habitat. The DMWR collects data on size and age of focal species through its inshore creel survey and key reef fish species ecology programs.
3. Habitat Distribution and Complexity: Measures of habitat complexity and integrity can be gathered using simple transects and quadrat techniques to arrive at indices of substrate complexity (see Tupper and Boutilier 1995, 1997), percent live coral cover, percent fleshy macroalgal cover, etc.
4. Water Quality: Data on water quality are available from the American Samoa Environmental Protection Agency.
The predictive indicators selected by MPARG focus on determining whether a particular MPA location or design is likely to be successful. Enhancement of fished areas through either or both of these processes is likely to be necessary for continued support of MPAs among local fishers (Mascia 2000).

5. Focal Species Movement Patterns: The majority of MPAs are small (16 km2 on average, McClanahan 1999), and many are small relative to the home range size of focal species they were implemented to protect (Tupper 2002, Tupper and Rudd 2002). The larger a species’ home range relative to the non-extractive area of an MPA, the more time that species will spend at risk of fishing mortality (Kramer and Chapman 1999), and the less effective the MPA will be. The University of Guam can supply visible implant elastomer tags and hand-held injectors necessary for a study of fish movements across MPA boundaries. 
Socioeconomic Indicators

Socioeconomic indicators will be tested by PIs Tupper and Rudd according to WCPA-Marine/WWF protocols and Bunce et al. (2000). Surveys developed for the MPA MEI project sites in Micronesia will be modified for relevance to American Samoa.  Data on socioeconomic indicators will be analyzed using Qualitative Comparative Analysis (QCA, see original proposal by Tupper et al. for Guam, CNMI, and Palau). Most of the necessary information is readily available from government resource management agencies and Census Bureaus. Brief comments on the use and importance of each indicator in the U.S. Pacific Islands are provided.

1. Household perceptions of availability of local seafood. This is a particularly suitable question for a survey of community perceptions of existing natural capital.

2. Local fisher perceptions of harvest. At recent public meetings in Guam, some fishers stated that catch per unit effort has declined, but blamed the decline on movement of fish into deeper water as a result of decreasing inshore habitat quality. See (9) below. At a recent MPA workshop in American Samoa, some fishers from villages that had implemented MPAs claimed increases in CPUE adjacent to the MPAs.

3. Community infrastructure. On American Samoa, community structure revolves around the village Matai (Chief) system. All U.S. Pacific Island communities rely heavily on local churches.

4. Perceptions of non-market and non-use value of the MPA. This would involve a survey to determine how American Samoans feel about the more esthetic and esoteric values of their coral reefs, in addition to their ecosystem function as nursery areas, defenses against coastal erosion, etc.
5. Traditional knowledge of natural history. This knowledge is surprisingly poor on Guam – many fishers are recent immigrants from other areas. Modern technology has replaced traditional knowledge. The extent of this knowledge in American Samoa is likely to be higher.

6. Understanding of human impacts (including population) on the resource. Very few Pacific Islanders seem to make the connection between terrestrial-based development/pollution/erosion and marine habitat degradation, or between modern fishing technology (e.g. SCUBA spear fishing with nightlights) and severe declines in fish biomass and CPUE.

7. Distribution of formal knowledge to the community. Government resource management agencies in American Samoa are well-staffed with technical experts, but lack the broader distribution of knowledge found on larger islands (e.g. Guam) that have universities and other research institutions.

Governance Indicators

The governance indicators outlined by the WCPA-Marine/WWF Initiative consist of a series of simple questions about institutional and community capacity to manage the pilot MPAs. All of these questions will be answered in meetings with the agencies responsible for day-to-day management of the MPAs (i.e. DMWR and local village councils).

C. Continuation of Palau MPA studies
In our original proposal (Tupper et al. 2002, “Testing predictive and deterministic indicators of MPA management effectiveness in the U.S. Pacific Islands”), we budgeted insufficient funds for conducting fieldwork in Palau, where pilot MPA sites are separated by distances of nearly 50 km.  Thus, biophysical indicator testing requires a larger investment of time and funds that we are able to meet from the current grant (CRI-UOG-01).  We are therefore requesting additional funds for travel, per diem, and boat operations in Palau.
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Project Benchmarks, Products and Anticipated Benefits
Prior to commencement of research activities, a detailed work plan that describes the indicators to be tested, the methodology to be employed, the frequency of data collection, and other appropriate information will be made available to WCPA and NOS This will occur no later than July 1, 2003. It is anticipated that the work plan for American Samoa will be similar to those for Guam, the CNMI, and Palau and thus easily comparable. Subsequent to the development of the work plans, the management team will compile quarterly progress reports. A final report detailing the results of the study, and specifically addressing which indicators performed best under which ecological and socioeconomic conditions, will be submitted no later than March 31, 2004.

The research products resulting from this study will include:

· Tests of predictive and real-time indicators of MPA management effectiveness

· Guidelines for MPA managers wishing to use these indicators as measures of MPA site and system effectiveness

· Important data on the effectiveness of current U.S. Pacific Island MPAs

· A Master of Science in Biology thesis for the graduate student working on biological indicators of MPA management effectiveness.

Other products of this research will include publications in peer reviewed international journals and presentations at international conferences. Specifically, we plan to present the results at the 10th International Coral Reef Symposium (Okinawa) in the fall of 2004.

Project Timetable

FY 2003/2004
Final selection and preparation of pilot sites and indicators; preparation by July 1 of a work plan for American Samoa (Tupper, Daschbach, Rudd)

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

Development of socioeconomic surveys to test indicator effectiveness (Rudd), testing of socioeconomic/governance indicators

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

        X X X X X X 


Testing of biophysical indicators (Tupper, Daschbach, graduate student)
M-J-J-A-S-O-N-D-J-F-M-A




       X X X X X X X         
 


Synthesis of indicator effectiveness measures using QCA (Rudd, Tupper)

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




                              X X
Report writing (All project personnel)

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





 

         X X X
Role of Project Personnel

Dr. Mark Tupper will be responsible for overall project coordination and for supervising studies of biophysical indicators in American Samoa and Palau. Nancy Daschbach will be responsible for conducting studies of biophysical and governance indicators at the Fagatele Bay National Marine Sanctuary.  The American Samoa Division of Marine and Wildlife Resources will assist in collecting data from the Vatia Marine Reserve.  Yimnang Golbuu and coworkers from the Palau International Coral Reef Center will continue to collect biophysical data in Palau.  Murray Rudd will be responsible for development and testing of socioeconomic and governance indicators.  A graduate research assistant will assist Dr. Tupper and the DMWR with testing of biological indicators in American Samoa and Palau.
Coordination with relevant territorial and local governments and NOAA regional activities

This proposal represents a highly coordinated effort between the University of Guam, the resource management agencies of American Samoa (DMWR, ASEPA, ASCRM), Palau (Fisheries Department and PICRC), and the National Ocean Service. This research also fits within the overall WCPA-Marine/WWF MPA Management Effectiveness Pilot Project, which is global in scope.

Budget and Budget Justification

	Category

				Federal funds

	Match

	Source


							
	1. Personnel

					
	a. Salaries

						
	Dr. Mark Tupper, FTE (2 months)

		$0 

	$8,834 

	UOG


	Graduate student  (26 weeks x 20 hours @ $12.58)
	$6,542

	$0

	
								
	b. Fringe Benefit

			
	Dr. Mark Tupper (21% of salary)

		$0 

	$1,855 

	UOG


	Graduate student (28% of salary)

		$1,374

	$0

	
								
	2. Travel

						
	Air travel and 1 week per diem from Guam to American Samoa for PI to 

attend coral reef management workshop

	$4,500 

	$0 

	
	Air travel and 1 week per diem from Guam to American Samoa for PI to 

meet with MPA stakeholders for selection of indicators

	$4,500

	$0 

	
	Air travel and 3 weeks per diem from Guam to American Samoa for PI

	$6,000

	$0

	
	Air travel and 3 weeks per diem from Guam to American Samoa for student

	$6,000

	$0

	
	Air travel and 1 week per diem from Guam to Palau for 2 investigators

	$3,000

	$0 

	
	Travel and per diem to present results at international conference

	$4,500

	$0 

	
				
	6. Supplies

						
	Survey printing and mailing costs (500 surveys)

	$500 

	$0 

	
	Office supplies and publication costs

	$500

	$0 

	
	Field supplies (slates, transect tapes, quadrats, underwater paper)

	$1,000

	$0 

	
				
	7. Vessel and Vehicle Support

			
	Vessel support for field monitoring in American Samoa (20 trips @ $200)

	$4,000

	$0

	
	Vehicle for delivery/pickup of surveys in American Samoa (20 trips @ $20)

	$400

	$0

	
	Vessel support for field monitoring in Palau (6 trips @ $200)

	$1,200

	$0 

	
								
	9. Indirect costs

						
	a. Salaries and wages (UOG = 83.6%)

			$5,470 

	$8,936 

	UoG Marine Lab


								
	8. Total

				$49,486

	$19,625* 

	$69,111



	


*Please note that the University of Guam is officially a Minority Serving Institution. The problem of obtaining local matching funds to allow participation in federal programs within the U.S. Territories was formally recognized by the U.S. Congress (Public Law 98-454). Hence, Guam is exempt from matching requirements for the first $200,000 from federal programs. Section 601(b) of this Act contains the following specific provision:

“Notwithstanding any other provision of law, in the case of American Samoa, Guam, the Virgin Islands, and the Northern Mariana Islands, any department or agency shall waive any requirement for local matching funds under $200,000 (including in-kind contributions) required by law to be provided…”

We have included the value of PIs’ time to show that the University of Guam is committed to supporting this research. 

Budget Justification

Salary and fringe benefits
Support ($6,542) is requested for a graduate research assistant to conduct field assessments and analyses of biological indicators in American Samoa.  Given the volume of data to be collected and analyzed in a short timeframe, it would not be possible for the PI to carry out the project without student assistance.
Travel
Airfare and per diem ($3,500) for travel via U.S. carriers are requested for P.I. Tupper to attend the Coral Reef Management Workshop in Pago Pago, 01/03. The fundamentals of this proposed research will be presented to members of the American Samoa government (and resource management agencies in particular) at the workshop. 
We also request airfares and per diem for Dr. Tupper ($6,000) and a graduate student ($6,000) to spend three (3) weeks in American Samoa to collect data on management effectiveness indicators. An additional $4,500 is requested for P.I. and graduate student travel to present the results of this research at an international conference (probably the Tenth International Coral Reef Symposium in Okinawa, Japan, Nov. 2004).  The presentation will cover the results of the MPA MEI Initiative for Guam, American Samoa, CNMI, and Palau. Airfares are based upon estimates of standard round-trip economy class fares on U.S. carriers.
Vessel and Vehicle Support

Support ($4,400) is requested for the use of vessels and vehicles operated by the DMWR.  The vessels will be used monitor focal species at the pilot and control sites. The vehicles will be used to deliver and pick up surveys from fish markets, dive operations, hotels, airports, and other appropriate sites, and to transport field samplers to sites accessible from shore.
Supplies
Support ($2,000) is requested for survey printing and mailing, office supplies and publication costs, and for field supplies such as transect tapes, quadrats, slates, underwater paper, film processing, etc.
Indirect Costs

Support ($5,470) is requested for indirect costs associated with the graduate research assistant.  
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Academic awards

Commander C. Bellairs Postdoctoral Fellowship, 1994-1995.

Dalhousie University Graduate Fellowship, 1992-1994. 

Natural Sciences and Engineering Research Council of Canada Postgraduate Scholarship, 1990-1992.

Metcalf Foundation Postgraduate Fellowship, 1987-1988.

Lieutenant Governors' Silver Medal, 1986. (awarded to student at University of New Brunswick with the highest standing in science in their graduating year)

Professional experience

Present position: 
Assistant Professor, University of Guam Marine Laboratory, Mangilao, Guam

2000-2001:

Associate Research Scientist, Florida Marine Research Institute, St. Petersburg, FL
1999-2000:
Resident Faculty: School for Field Studies (Adjunct Lecturer, Boston University), South Caicos, Turks and Caicos Islands

1998-1999:

Research Associate, Rutgers University Marine Field Station, Tuckerton, NJ, USA

1992-1999:

President, Marine Ecological Research Consultants (various locations)




Memberships in professional societies

American Fisheries Society

Society for the Conservation of Reef Fish Aggregations

International Union for the Conservation of Nature, Coral Reef Fishes Specialist Group

Professional service

Coordinator, Marine Protected Areas Research Group, since 06/01

Local Coordinator, Reef Check, since 09/01

Member, ad hoc Faculty Ethics Committee, University of Guam, since 09/01

Chair, Biology Graduate Program Committee, University of Guam, since 08/02
Peer reviewer for:

Marine Ecology Progress Series (permanent Review Staff)

Trends in Ecology and Evolution

ICES Journal of Marine Science

Fishery Bulletin

Environmental Biology of Fishes

Marine Biology

Journal of Experimental Biology and Ecology

Selected relevant publications: 
Rudd, M., Tupper, M. Folmer, H., and van Kooten, G.C. (2003). Policy analysis for tropical marine reserves: challenges and directions. Fish & Fisheries 4(1): 25-45.
Jameson, S.C., Tupper, M. and J. Ridley. (2002). The Three Screen Doors:  can Marine “Protected” Areas be effective? Marine Pollution Bulletin 44: 1177-1183.

Rudd, M.A., Tupper, M. (2002). The impact of Nassau grouper size and abundance on SCUBA diver site selection and MPA economics. Coastal Management 130: 133-151

Tupper, M. and M.A. Rudd (2002).  Species-specific impacts of a small marine reserve on reef fish production and fishing productivity in the Turks and Caicos Islands. Environmental Conservation in press
Tupper, M. (2002). Essential fish habitat and marine reserves for grouper in the Turks and Caicos Islands. Proceedings of the Gulf and Caribbean Fisheries Institute 53: 608-622
Tupper, M. (2002). Marine reserves and fisheries management. Science 295: 1233

Rudd M.A., Danylchuk A.J., Gore S.A. and Tupper M. (2001). Are marine protected areas in the Turks and Caicos Islands ecologically or economically valuable? In Economics of Marine Protected Areas (J Alder and UR Sumaila, editors). Fisheries Center Research Reports 8(9): 198-211
Rudd, M.A., Danylchuk, A.J., and Tupper, M. (2001). Ecological and institutional factors affecting marine conservation and fisheries production in South Caicos, Turks and Caicos Islands. Proceedings of the Biennial Coastal Zone Conference 12:1-5.
Tupper, M. (2001). Putting no-take marine reserves in perspective. MPA News 26: 2.

Tupper, M. and K. Able (2000).  Habitat use, movements, and food habits of striped bass (Morone saxatilis) in Delaware Bay (USA): comparisons between a restored and a reference salt marsh. Marine Biology 137:1049-1058

Tupper, M. and F. Juanes. (1999). Effects of a marine reserve on production dynamics of grunts (Pisces: Haemulidae) in Barbados. Environmental Biology of Fishes 55:53-63

Tupper, M. Hunte, W. (1998). Predictability of fish assemblages on natural and artificial reefs in Barbados.  Bulletin of Marine Science 62(3): 919-936

Tupper, M., Boutilier, R.G. (1997) Effects of habitat on settlement, growth, predation risk and post‑settlement mortality of a temperate reef fish. Marine Ecology Progress Series 151: 225-236

Tupper, M., Hunte, W. (1994) Recruitment dynamics of coral reef fishes in Barbados.  Marine Ecology Progress Series 108: 225-235
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Education

ongoing 
Mansholt Graduate School, Wageningen University, The Netherlands. Ph.D. program in Social Science. Dissertation: Ecological, Economic, and Institutional Analysis of Marine Protected Areas for Tropical Marine Conservation and Artisanal Fisheries Management. Expected completion: Fall 2002.

1998-99
Workshop in Political Theory and Policy Analysis, Indiana University. Workshop Fellowship.

1997
University of British Columbia, Vancouver, BC.  M.Sc. (Agricultural Economics). Thesis: The effects of agent heterogeneity in environmental preferences on social welfare estimates derived by the contingent valuation method 


Professional Experience

2002   
Senior Economic Analyst, Fisheries and Oceans Canada, Dartmouth, Nova Scotia. 

2001          Consultant. Agent-based modeling of marine reserves (Government of the Turks and Caicos Islands) and herring spawn-on-kelp market analysis (Heiltsuk Tribal Council, BC). 

1999 - 2000
Center Director, School for Field Studies Center for Marine Resource Studies, Turks and Caicos Islands, British West Indies (Lecturer, Boston University, through SFS affiliation).

1990 to 97
Independent Consultant working on biological baseline studies, agriculture and aquaculture technology evaluation, seafood and specialty agriculture market assessment, economics and business valuation and planning in Canada, the Philippines and Thailand. 

1986 to 89
General Manager, Saga Seafarms Ltd., Garden Bay, BC 

1984 to 87
Manager (84-86) and Project Manager (86-87), Whitehorse Rapids Salmon Hatchery, Yukon

1983 to 84
Fish Culturist, Tidal Rush Marine Farms, Nelson Island, BC

Professional Membership & Activities

2001 – 
Marine Protected Area Working Group (MPARG), University of Guam Marine Laboratory

2000 
Turks & Caicos Islands Science Working Group, CITES (Convention on International Trade of Endangered Species) Working Group

1999 – 2000
National Park System Strategic Planning Committee, Department of Environment and Coastal Resources & Coastal Resources Management Project, Turks & Caicos Islands

Gulf Caribbean Fisheries Institute

International Association for the Study of Common Property

International Institute of Fisheries Economics and Trade

International Society of Ecological Economics

Referee for: Ecological Economics; Fish and Fisheries; Natural Resource Modeling.

Relevant Publications and Reports

Journal Articles

Rudd MA (2001). The non-consumptive economic value of spiny lobster, Panulirus argus, in the Turks and Caicos Islands. Environmental Conservation 38: 226-234. 

Rudd MA (2000). Live long and prosper: collective action, social capital and social vision. Ecological Economics 34: 131-144.

Rudd MA and Tupper MH (2002). The impact of Nassau grouper size and abundance on scuba diver site selection and MPA economics. Coastal Management 30:133-151.
Tupper MH and Rudd MA (2002). Species-specific impacts of a small marine reserve on reef fish production and fishing productivity in the Turks and Caicos Islands. Environmental Conservation. 29(4): in press.
Rudd, MA, Tupper MH, Folmer H and van Kooten GC (2003). The economics and governance of marine protected areas: an institutional perspective on marine ecosystem-based management in the tropics. Fish and Fisheries. 4(1): 25-45.
Book Chapters

Rudd, MA (in review). Accounting for the impacts of fishers’ knowledge and norms on economic efficiency. Putting Fishers’ Knowledge to Work (B. Neis, T. Pitcher and R. Johannes, editors). Blackwell Science.

Rudd MA, Folmer H and van Kooten GC (2002). Economic evaluation of recreational fishery policies. In Evaluating Recreational Fisheries: an Ecological, Economic and Social Balance Sheet (TJ Pitcher and C Hollingworth, editors), pp. 35-52. Oxford: Blackwell Science.

Non-Reviewed Publications &  Reports

Danylchuk A, Rudd MA, Giles I and Baldwin K (in press). Size-dependent habitat use of juvenile queen conch (Strombus gigas) in East Harbour Lobster and Conch Reserve, Turks and Caicos Islands, BWI. Proceedings of the Gulf Caribbean Fisheries Institute 54.

Rudd MA (in press). The effects of seafood import tariffs on market demand for Nassau grouper in the Turks and Caicos Islands. Proceedings of the Gulf Caribbean Fisheries Institute 54.

Rudd MA, Railsback S, Danylchuk A and Clerveaux W (in press). Developing a spatially explicit agent-based model of queen conch distribution in a Marine Protected Area in the Turks and Caicos Islands. Proceedings of the Gulf Caribbean Fisheries Institute 54.

Rudd MA, Danylchuk AJ, Gore SA and Tupper MH (2001). Are marine protected areas in the Turks and Caicos Islands ecologically or economically valuable? Economics of Marine Protected Areas. Fisheries Centre Research Report 9(8): 198-211. Vancouver: UBC Fisheries Centre.
Rudd, M.A., Danylchuk, A.J., and Tupper, M. (2001). Ecological and institutional factors affecting marine conservation and fisheries production in South Caicos, Turks and Caicos Islands. Proceedings of the Biennial Coastal Zone Conference 12:1-5.

CURRICULUM VITAE

NANCY J. DASCHBACH

P.O. Box 3178

Pago Pago, American Samoa 96799

(684) 633-7354 (w)

(684) 688-7221 (h)
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PROFESSIONAL EMPLOYMENT HISTORY

NATIONAL MARINE SANCTUARY MANAGER, Fagatele Bay NMS

1988-Present

Administer the local National Marine Sanctuary Program for the National Oceanic and Atmospheric Administration in collaboration with the American Samoa Government (Economic Development Planning Office).  Responsibilities include education program development and implementation, overseeing enforcement activities, public awareness, grant procurement and administration, site monitoring, research and monitoring coordination.  Represent the American Samoan government in national and international meetings several times a year.  

CONTRACTOR, University of Hawaii Sea Grant

1992

Under contract services, wrote American Samoa portion of Pacific Regional Seas Research Plan.  Conducted interviews, researched information and assembled materials to produce report.  Recommended marine research priorities for American Samoa.  

SCIENCE TEACHER for Faga’itua High School, American Samoa

1981-1982

Taught Biology, Chemistry, Ecology and General Science to high school students in a Samoan high school.

BIBLIOGRAPHICAL RESEARCHER for US Fish and Wildlife Service

1981

Contracted to assemble an annotated bibliography of pertinent literature on South Pacific ecosystems, published in 1981.

LABORATORY MANAGER for Biology Department, West Virginia University

1979-1981

Managed instructional laboratories in animal/plant biology, cell and molecular biology and ecology/population biology for undergraduate biology students;  duties involved: instruction development; acquisition, maintenance and preparation of materials, plants and animals; student instructor preparation; classroom coordination. 

GRADUATE INSTRUCTOR for Biology Department, West Virginia University

1976-1978

Taught upper division biology laboratories in animal behavior; responsible for instructional development, materials acquisition and maintenance of animals.  During summer semesters, managed and taught general biology labs.

TECHNICIAN for US Environmental Protection Laboratory, Wheeling, W.Va.

1972-1975

Held various temporary positions: microbiologist; freshwater biology technician; wet chemistry technician; organic chemistry technician; computer data entry specialist.

RESEARCH ASSISTANT, West Virginia University

1970-71

Assisted in an anatomy research laboratory in a work-study program.

EDUCATION

West Virginia University

Master of Science degree, 1978

Bachelors or Science, 1971

University of Hawaii, 1994, facilitation training workshop

PUBLICATIONS

Daschbach, N.J.  1978.  Slow Loris (Nycticebus coucang ) Behavior: An Ethogram and a Contrast of Pairs Housed in Two Different Sized Cages, Master’s Thesis, West Virginia University.

Daschbach, N.J., Schein, M.W. and Haines, D.E., 1983.  Cage-size effects on locomotor, grooming and agonistic behaviours of the slow loris, Nycticebus coucang  (Primates, Lorisidae).  Appl. Anim. Ethol., 9:317-330.

Daschbach, N.J., Schein, M.W. and Haines, D.E., 1981. Vocalizations of the slow loris, Nycticebus coucang  (Primates Lorisidae). Int. J. Primatol., 2:71-80.

Daschbach, N., 1992. Fagatele Bay National Marine Sanctuary. Currents. 2,2:9-11.

Orr, K., Daschbach, N. , and Tom, A. 1997. Pacific Coral Reef Coloring Book. American Samoa Government. 40 p. 


Holthus, P., Rappa, P., Daschbach, N., Donaldson, T., Des Rochers, K., and Moravcik, P., 1992. Insular Pacific Regional Marine Research Program Marine Research Plan. 

Green, A., Saucerman, S. and Daschbach, N. 1999. Environmental Concerns Regarding Removal of the Eight Shipwrecks in Pago Pago Harbor, American Samoa.  Report to the American Samoa Government.

PROFESSIONAL ADDENDA

Member of the IUCN World Commission on Protected Areas, Oceania region

Associate member Sigma Xi, the Research Society

Member of Women’s Aquatic Network

Presented papers at Sigma Xi student colloquium and at regional and national meetings of the Animal Behavior Society

Made presentation on marine science education in the South Pacific to the Coastal Society 1990 Annual Conference, San Antonio, TX 

Scuba Certification: YMCA, 1972; Advanced open water PADI, 1995; NOAA Scientific Diver certification, 2001.












PAGE  
9

