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Abstract
Guam, the largest and most populated island in Micronesia, is surrounded by a narrow fringing

reef that supports important cultural, subsistence and economic activities. However, this reef
system is under immense pressure from development, sedimentation, and overharvesting.
Managers lack the necessary resources to effectively address these threats, and fisheries
management in particular has proven to be exceedingly difficult. Fishers and managers, though
they do not agree on causes or solutions, both recognize dramatic declines in many fish stocks
and the need to take action to reverse this negative trend. Community based management
models offer one promising approach. This study examines the current state of Guam’s
community based management efforts and obstacles to expanding community approaches on
island. Data collected through participant observation and key informant interviews were used
to create a series of recommendations to improve current management and move toward
more community involvement in fisheries. Recommendations include the creation of programs
to reconnect residents with the marine environment, repair of relationships between local and
federal government agencies and stakeholders, improved enforcement, and pilot projects for

community management in small village sites.
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Introduction
Guam’s coral reefs have supported human populations for millennia, but these ecosystems

are declining rapidly due to coastal development, sedimentation, recreational misuse,
overharvest and other pressures. One study found that live coral cover around the island fell by
50 percent between 2005 and 2007 (Vargas-Angel, 2012). Reef fish populations have also
declined, according to studies of both catches and live biomass. A 2007 re-estimation of fishery
catches between 1950 and 2007 suggests that catches declined by 86 percent during this time
period (Zeller et al., 2007), while a 2011 survey of Guam’s reefs found low fish biomass around
much of the island compared to reference sites, and a lack of many large fish (Williams et al.,
2012).

Given the critical state of nearshore resources, Guam needs more effective tools to protect
the marine environment. Resource managers have implemented numerous projects designed
to reduce sedimentation and improve water quality, and new policies to address recreational
reef uses and water quality concerns have been adopted within the last ten years. However, no
regulations to address fishing concerns have been successfully adopted or implemented in
more than a decade, in part because of a contentious relationship between managers and
fishers that has created a climate where development of new management strategies is unlikely
at best.

Better regulation of reef fisheries on Guam is needed if the island is to continue to rely on
its reef systems for food, cultural uses and economic activity. One promising approach is
community based management (CBM), broadly defined as the active involvement of local

residents and resource users in resource management (Govan et al., 2008). Examples of



successful CBM sites can found throughout Micronesia, where communities rely on spatial or
temporal closures, limited access to fishing sites, and other controls that can help prevent over
exploitation of nearshore ecosystems. For many Pacific islands, including those in Micronesia,
these efforts are largely tied to long-standing cultural and traditional practices (Johannes,
2002).

Guam is more modernized than most of its neighbors and does not retain customary
governance structures such as the chief and clan systems present in much of the rest of
Micronesia (King, 2008). This difference may be a result of Guam’s long history as a colony,
which has also led to the loss of most knowledge relating to traditional resource management
(Johannes, 1988). This loss of formal cultural management systems has been identified as one
reason why Guam does not have greater community involvement in marine resource
management (King, 2008, Johannes, 1988).

Other factors, such as a large and diverse population, a steady stream of new immigrants
and a problematic legal framework may also be inhibiting the development of community
based management systems. A clear understanding of these and other barriers to CBM is
necessary to develop strategies to engage communities in effective resource management for

long-term sustainable use of Guam’s nearshore marine resources.

Research question and objectives
This study seeks to answer the question: What would effective community based fishery

management look like on Guam? Guam’s coral reef ecosystems continue to decline, and

community participation will be essential to improving the condition of the resource that the



island depends upon. The study considers fisheries, rather than the host of other threats

affecting Guam’s reefs, for several reasons:

Overfishing has been identified at both national and local levels as a significant cause
of coral reef decline (The Territory of Guam and NOAA Coral Reef Conservation
Program, 2010). An existing suite of regulations attempts to address overharvest
issues, but these tools have thus far proven to be insufficient to adequately address
fishing concerns from either biological or socioeconomic perspectives, according to
both fishers and managers.

Efforts to address land based sources of pollution, lack of awareness of reef
problems, and other threats have progressed faster than attempts to address fishing
pressures on Guam’s reefs. Recent legislation and policy actions support stronger
terrestrial management efforts that should help improve coral reef health, but no
corresponding improvements in fishery management have occurred during the same
time period.

Fisheries are important beyond their link to coral reef ecosystems. Guam’s
indigenous people have relied on marine resources for thousands of years, and coral
reef fisheries remain culturally and socially significant despite a steady decline in the
use of these resources as a primary food source for the population.

Regional and global examples of community based fishery management systems
provide models that may be useful to Guam. A range of successful cases and a host
of guides for fostering CBM are available to inform the process and suggest ways

that Guam might improve community involvement in management efforts.



The study objectives are to:

1. Document and analyze the attitudes and perceptions of fishers, managers and
community partners with regard to community based fishery management options
for Guam.

2. Identify barriers to CBM in Guam.

3. Use this information to develop recommendations for managers and policy makers
to consider ways to engage communities in fisheries management and begin a shift

toward CBM.

Methods

Literature review
“Community based management” is a broad term that can refer to a wide range of

possibilities, with varying levels of community involvement and control. A review of existing
CBM models and the conditions necessary for successful community management provide
context for current and potential efforts on Guam.

Analysis of CBM projects in the Pacific proved particularly useful, because of similar
environmental conditions in many of these islands and because many Guam fishers and
managers are familiar with these models. While Micronesian management schemes, in
particular, are a common point of reference for Guam, these management programs have been
developed in areas with very different sociopolitical systems. A deeper look into the user rights,
legal authorities and governance systems underpinning some of these CBM efforts provided

additional insight into the conditions that would support CBM in Guam.



Observation, informal interviews and semi structured interviews
In May and June of 2012, | spoke with local resource managers and fishing organization

members to determine the best approaches to understand local perceptions of community
management. The Guam Department of Agriculture’s Division of Aquatics and Wildlife
Resources, which has the primary mandate for developing and enforcing local fishing
regulations and the Guam Coastal Management Program, which manages Guam’s Coral Reef
Initiative grants, provided data, information and suggestions for the project. Three fishing
organizations, the Guam Fishermen’s Cooperative Association (the Co-op), the Marianas
Underwater Fishing Federation (the Federation) and the Guam Organization of Saltwater
Anglers (GOSA), provided additional assistance and identified key informants for in-depth
interviews.

The fishing groups represent different constituencies with varying degrees of interest in
community management projects. The Co-op purchases fishers’ catches for sale at a retail
outlet and is actively involved in data collection, demonstration projects and promotion of
fishing as a local industry. In contrast to the Co-op, the Federation and GOSA are less involved
in commercial fisheries and represent more specialized groups. GOSA’s membership includes
primarily shore-based fishers, while the Federation is comprised of free dive spearfishers. While
the Co-op expressed the most interest in more formal community management structures,
both GOSA and the Federation support efforts to include fishers and other stakeholders in
management actions.

To augment information obtained from the agencies and stakeholder groups, | referred to
local and federal government documents, media coverage, blogs and social media sites. These

materials provided additional insights into fishers’ perceptions of the regulatory process and in
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some cases prompted follow up discussions with interview respondents to clarify questions or
address new issues.

Between June 2012 and February 2013, | also engaged fishers directly during observations
at marinas, fish markets, roadside stands and two of the largest local flea markets. Based on
these interactions, and discussions with resource managers and fishing organization members, |
identified key informants for more formal semi-structured interviews. During each interview, |
also asked informants to suggest others who might be interested in contributing to the
discussion.

| compared interview responses to develop a number of themes that appeared multiple
times during these discussions. To maintain the anonymity of respondents, they are referred to
by number — 11 through I11. The concerns that were expressed during the majority of the
interviews are discussed as barriers to community involvement; these concerns also formed the
basis for a series of recommendations to navigate around or through these obstacles to
community engagement. The recommendations will be made available to resource managers,

policy makers and fishers who have expressed an interest in the project.

Findings and Discussion

Fisheries management: Top-down, western-style approaches versus community
approaches
Conventional Western natural resource management relies on science and top-down,

centralized controls. Ostrom (1999) characterizes this approach as the result of Hardin’s
“tragedy of the commons” metaphor, with users inevitably doomed to overharvest common

pool resources unless an external control is imposed on the system. Avoidance of the tragedy of



the commons, combined with economic and commercial interests to extract the maximum
amount from a natural system, underpin conventional management systems that often do not
place a high value on user participation or input.

Ironically, in an attempt to protect users from the “tragedy of the commons,” Western-style
management has in many locations caused the same kind of fisheries depletion that it was
created to avoid. Conventional regimes have failed in many cases to prevent dramatic declines
in fish stocks and in some cases have presided over fisheries collapse (Ruddle, 1998). For coral
reef fisheries, top-down command and control systems have proven to be a particularly poor fit
(Johannes, 1998a). The sheer number of people, species and environmental variables make
traditional stock assessments difficult in tropical small scale fisheries (Berkes, 2003), and these
stock assessments form the basis of conventional management strategies. Without accurate
stock assessments, this type of management is unlikely to be effective (Johannes, 1998a).

The lack of fisher participation itself may be problematic. A failure to include fishers in
policy decisions also can contribute to failure of management tools such as marine protected
areas (Bunce et al. 2008). Community based management may help address these failures by
actively involving resource users, legitimizing informal or traditional systems, and fostering
management that does not rely on expensive, time-consuming data collection.

A potential benefit of community based management systems is greater flexibility. Without
the time-consuming process of creating new regulation or statute, a community may be able to
respond more quickly to environmental changes and may be better prepared to act on those

changes. This type of flexibility and ability to make management changes relatively quickly



should be factored in to any efforts to create a system that would promote community
involvement in resource management (Cinner, 2012).

A shift away from conventional management requires a new approach to natural resources.
The assignment of property rights is heralded as an important requirement to create more
participatory and theoretically more effective management programs. Schlager and Ostrom
(1992) identify the five following types of rights:

e Access: to enter a defined space

e Withdrawl: to extract a resource (fish)

e Management: to regulate use patterns

e Exclusion: to decide who has access and how access may be transferred
e Alienation: the right to sell or lease management or exclusion rights

Schlager and Ostrom (1992) further distinguish “rights” to take certain actions from “rules,”
which create those rights. A participatory system, championed by proponents of community
based fisheries management, is based on rights, but should ideally allow those users to be
involved in a meaningful way in the creation of the rules that assign those rights (Jentoft et al.,
1998). The need to involve stakeholders in the creation of rules may be especially important in
systems like Guam’s, where the current management authority rests entirely with the
government and a system of user rights would be developed by the existing central authority.

For parts of the Pacific where customary marine tenure has existed continuously for
centuries, the rights described above may be inherent in traditional management systems,
which employed access controls, gear restrictions, and other tools in the same manner as a

“new” management regime might (Johannes, 1998). For jurisdictions such as Guam, however,



rights would likely need to be created through a formal legal framework to be useful and
enforceable. The lack of a strong, appropriate legal framework for such a system has been

identified as a potential problem for effective community management by King (2008).

Community based management in practice
With an appropriate cultural or legal framework in place to support CBM, a number of

different models may emerge. Berkes (2003) argues that success depends on a move away from
bio-economic models to consider a social-ecological system to better manage fisheries. In
addition to understanding the complex links between social and ecological systems, he suggests
that management must account for more than maximization, and should focus instead on
resilience. Diversity and flexibility, rather than some maximum extraction number, should be
prioritized. This new direction in the purpose of management may be realized in any number of
ways, given the social, environmental or economic needs of a particular location.

Community based management systems can take many different shapes, including
relatively passive community roles as well as stronger local authorities with little or no
involvement from a larger central government. Community members may create regulations,
monitor systems, or implement management actions (Foundations of Success, 2012). CBM may
involve shared management responsibilities, where governments and stakeholders have joint
responsibility for resources (Pomeroy et al., 2004). The degree of community involvement may
vary considerably (Figure 1). At one end of the spectrum, government agencies merely inform
stakeholders of management actions, while the other end represents complete community
control of a resource. Most systems fall somewhere in the middle of these two extremes, with

management strategies adopted to fit the needs of a site.



Figure 1. Levels of community based management.

Government agency management and control of resources

. . . Agencies tell communities about
Passively informing

actions
. . Communities provide information to
Information collection .
agencies
Consultation Agencies consult with community

Community advises agencies on issues,
but agencies may ignore

Community and agencies make
management decisions together
Community and agencies partner to
make and implement management
programs

Advisory role
Joint decisions

Management
partnerships

Community control Community decisions/ control

Community management and control of resources
Adapted from Pomeroy et al., 2004, and Govan et al., 2008.

In its Community Guidebook, Hawaii’s Division of Aquatic Resources identified the most
common means to get involved in resource management: awareness activities, observation
and voluntary compliance, monitoring, and a broad “other” category including upland
restoration work, invasive species control and collection of traditional ecological knowledge.
These types of activities tend not to include the same level of shared control as CBM models
from jurisdictions outside the U.S., but even Hawaii has moved toward decentralizing some of
its resource management programs (Tissot et al. 2009, WPRFMC 139" and 141° meeting
minutes).

The shift from a central, government controlled management system to a more inclusive
paradigm that includes meaningful community participation is not without challenges.

Attempts to allow communities to control their resources may prove unsuccessful if other
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circumstances, such as economic hardship or other sources of insecurity, are not addressed
(Allison et al., 2012). Practical problems may arise from a lack of collaboration between
governance levels, the limited nature of community involvement in most projects, the
complexity of managing large, heterogeneous populations and a lack of enforcement (Tissot et
al. 2009).

The relationship between local management, whether it is traditional or not, and higher
levels of government have proved problematic for many CBM efforts (Johannes, 1998b, Ruddle,
1998, Cudney-Bueno and Basurto, 2009, and Tissot, 2009). If management efforts at the local
level are not supported by the legal system and enforcement authorities, communities have
little incentive to conserve their resources (Cudney-Bueno and Basurto, 2009). Careful attention
to the relationship between community interests and the delegation of real authority from

higher government levels may improve success rates of CBM for nearshore fisheries.

The Process
Designing CBM efforts with potential challenges in mind may help increase the chances of

success. The optimal mix of Western, traditional or community based management tools will
likely vary by location, but Prince (2010) suggests a generic approach using “barefoot
ecologists,” as change agents and simple harvest rules to conserve spawning biomass should be
effective across a range of circumstances. This generic approach provides enough flexibility to
accommodate the needs of different sites, while removing constraints associated with reliance

on quantitative data and complex top-down management regimes (Prince, 2010).
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While Prince (2010) focuses on change agents, other CBM guides highlight the need for
community members to initiate discussions on shared or community-controlled management
efforts. The following model of the CBM process (Fig. 2) is adapted from the Local Marine
Managed Area guide, which emphasizes the community’s role in the process from its inception.
This model also highlights the importance of adaptive management efforts, so communities are
constantly monitoring resources to determine the effectiveness of management actions.
Although the guide is focused primarily on place based management systems, the phases

described and are appropriate for management measures of any type.

Figure 2. Phases to establishment of community based management area. Adapted from Govan

[ Community identifies need and requests assistance ]

[l

v

[ Assess community interest and capacity }
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L
| Management planningworkshop |
Create
management
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Johannes (1998b) offers a more detailed set of suggestions for implementing CBM based on
community efforts in Vanuatu:
e Promote the government’s willingness to collaborate with communities.
e Start small.
e Concentrate on cohesive communities with a tradition of marine tenure and local
authority.
e Concentrate on areas where geographic conditions make surveillance easier.
e Focus on a limited number of economically or culturally important fisheries.
e Ensure that higher governance levels support local authorities.
e Rely on local dispute resolution whenever possible.
e Train fisheries personnel to effectively use local customs, traditional knowledge and
scientific knowledge to manage resources.
e Ensure that final management and enforcement decisions are made by local authorities.
These recommendations provide a useful starting point for efforts to help communities address
management concerns, although in an ideal situation the community would call for action,

rather than responding to a government-driven initiative (Govan et al., 2008).

Current conditions in Guam’s inshore coral reef fisheries

Background
Guam is an unincorporated U.S. territory located at 13°28' N, 144°45' E and has a land mass

of 560 km? (Burdick et. al., 2008). The southernmost island in the Mariana Archipelago, Guam is
the largest and most populated island in Micronesia. Northern Guam is comprised mostly of

uplifted limestone, while the southern portion of the island is volcanic, with highly erodible
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soils. While fringing reefs (see Figure 3) predominate, Guam also has patch reefs, submerged
reefs, barrier reefs and offshore banks. Coral reef and lagoon areas in nearshore waters cover

about 108 km? (ibid).

and about 1,000 species of reef fish have been identified from Guam’s waters. Photo courtesy
of Dave Burdick.

Guam’s population is comprised of a mix of cultures, including the indigenous Chamorros as
well as Asians, other Micronesians, Caucasians from both the U.S. mainland and Europe, and
other ethnicities. Chamorros currently represent the largest single ethnic group on Guam,

accounting for 37 percent of the total population in 2010 (Bureau of Statistics and Plans, 2011).
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Participation
While the percent of the population participating in the inshore fishery has declined since

the 1970s, the number of fishers may be rising due to overall population growth. About 65
percent of Guam’s population reported participating in the fishery in a 1975 survey (Klimek
1975, as cited in Allen, 2008),but 49 percent of Guam’s population reported participation in
fisheries in a 2011 survey (Glimpses Advertising, 2012). Despite the decline in proportion,
however, the numbers represent an increase in actual fishing effort due to population growth.
Based on the survey results and population estimates from the United Nations, the island’s
population nearly doubled between 1975 and 2011 (Population Division of the Department of
Economic and Social Affairs of the United Nations Secretariat, 2010).

The coral reef fishery includes both boat-based and shore-based fishers, who target a wide
range of species including invertebrates as well as finfish (see Figure 4). The majority of the
coral reef catches come from shore-based fisheries (Tibbats and Flores, 2012). Fishers use a
wide range of methods and may use multiple methods to target multiple species during one
trip. Hook and line, cast net, gill net, surround net, snorkel and SCUBA spear, hook and gaff, and
other methods are practiced. Fishery catches have declined over the years, and data from local
resource agencies point to a sharp drop in the 1980s that the fishery has not recovered from
(Burdick et al. 2008). A 2007 re-estimation for Guam’s fishery catches between 1950 and 2002

suggests that catches declined by 86 percent during this time period (Zeller et al., 2007).
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Figure 4. Some of the many species of fish targeted by Guam fishers. Photos courtesy of John Jocson.

Fisheries management
Inshore fisheries in waters 0-3 miles off the island are managed by the territorial

government’s Department of Agriculture, Division of Aquatic and Wildlife Resources. Though a
significant portion of the reef fishery occurs within these territorial waters, some catches may
be associated with offshore banks under the management jurisdiction of the Western Pacific
Fisheries Management Council, a quasi-federal body under the Department of Commerce’s
National Oceanic and Atmospheric Administration. An additional layer of management applies
to certain near shore waters adjacent to federal properties such as Department of Defense and
National Park Service lands; these areas are considered federal waters rather than territorial
waters.

The fishery is completely open, and no access controls based on residency or other criteria
are in place. Relevant fishery regulations based on size, place-based controls or bag limits for
territorial waters are presented in Table 1. Locations of the five locally established marine

preserves, as well as two federal “ecological areas” are illustrated in Figure 5.
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Table 1. Guam marine fishing regulations

No dynamite or explosives.
Illegal No poisons [including bleach as well as traditional methods like fish kill (puting) seeds or sea cucumber
methods (balate) skin].

No electric shocking devices.

Gill nets must be less than 1,000 feet long, moved at least 50 yards every 6

Gill nets hours, and may not be left drifting or abandoned in the water. No commercial

Gear harvest using gill nets.

restrictions

Surround nets

Must be removed within 6 hours of setting. All dead animals must be removed
and live animals that don’t meet take requirements must be released.

Purse seine nets

May only be used for scad (atulai).

Organism
specific
rules

Coral

No live coral may be taken from shore to 60 ft. depth contour. No coral shall be
destroyed for flushing fish or clearing an area for fishing. No coral, live or dead,
may be removed from marine preserves.

Tridacnid clams

Limit of 3 clams with valve shell length of at least 7 inches may be taken daily for
personal use. No commercial harvest and no harvest in marine preserves.

Trochus (Tectus)

Hard limit of 10,000 pieces island wide, annually, for commercial harvest for local
market only. Trochus must be at least 4 inches wide for commercial use. No
commercial harvest from shore to outer edge of reef margin. For personal use,
up to 50 shells of minimum 3-inch diameter may be taken. No trochus harvest in
marine preserves.

Sea cucumbers and
sea urchins

Harvest limit is 100 pieces (urchin + cucumber combined) per person per day for
personal use only. No selling, trading, bartering, or export. No harvest in the
marine preserves.

Spiny and slipper
lobsters, crabs

No lobsters or crabs carrying eggs shall be taken. Lobsters and crabs may not be
punctured, impaled or speared during harvest. No commercial exports of
lobsters or crabs. No harvest in the marine preserves.

Size limits: Spiny lobster (commercial) minimum carapace length 4 inches;
(personal) minimum carapace length 3.5 inches. Slipper lobster (commercial)
minimum carapace length 3 inches; (personal) minimum carapace length 2
inches. Crabs (except land crabs) (commercial) minimum carapace length 3
inches; (personal) minimum carapace length 2 inches.

Place based
restrictions

Tumon Bay

Hook and line and cast net from shore for rabbitfish (manahak), convict tang
(kichu), juvenile goatfish (tiao),and juvenile jacks (i’e). Cast net from reef margin
for rabbitfish and convict tang. Trolling for pelagics from reef margin and
bottomfishing from 100 ft depth contour.

Agana Boat Basin

Hook and line and cast net only. Cast net only between 4am and 8 am.

Piti Bombholes

No fishing except seasonal harvest of scad (atulai), juvenile rabbitfish (manahak),
and juvenile fuseliers (achemson) by special permit only.

Sasa Bay No fishing or harvest in this preserve.

No fishing except seasonal harvest of scad (atulai), juvenile rabbitfish (manahak),
Achang . ; . . .

and juvenile fuseliers (achemson) by special permit only.
Pati Point Hook and line from shore only. Trolling for pelagics from reef margin out.

Source:

Guam Department of Agriculture
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The Western Pacific Regional Fishery Management Council, or Wespac, also issues annual
catch limits (ACLs) for a number of reef species. Wespac’s jurisdiction is the EEZ, from 3- 200
miles out, where seamounts and offshore banks contain many reef species. However, many of
these species are primarily caught in territorial waters, and it is not entirely clear if the ACLs are
intended to represent the combined catch of federal and territorial waters, if they are
enforceable in territorial waters, and what consequences are associated with catches above

these figures.
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Pati Point
Marine Preserve

Haputo Ecological
Reserve (Navy)

Tumon Bay
Marine Preserve

Piti Bomb Holes
Marine Preserve

Sasa Bay
Marine Preserve

Orotoe Point Ecological
Reserve (Navy)

Achang Reef Flat
Marine Preserve

&

Figure 5. Guam’s five marine preserves and two federal ecological areas. Courtesy of University
of Guam Marine Lab.

Existing community based management efforts
A number of projects are in place to encourage more stakeholder involvement in fisheries

management actions. However, the majority of these efforts have been initiated by
government agencies. Community-organized projects include a youth group in the southern

Guam village of Umatac and programs led by the island’s largest local fishing organization to
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collect catch data, encourage a shift in consumer preferences to eat less reef fish and more
pelagic species, and encourage smaller catches by its membership. The programs are described

below, where they are loosely categorized by activity type.

Data collection
Several volunteer efforts are in place to collect catch data from fishers and some

commercial establishments that deal in locally caught fish. Although there are no fishing
permits or licenses required to fish off Guam, and no mandatory reporting regulations, fishers
provide data to management authorities through a number of mechanisms:
e Creel surveys — voluntary post-trip interviews of fishers conducted by the Guam
Department of Agriculture, Division of Aquatic and Wildlife Resources
e Voluntary Data Collection Program — registry and trip report system to obtain catch
information from boat based fishers, organized by the Guam Fishermen’s Cooperative
Association
e Bottomfish cooperative research project through the NOAA Pacific Islands Fishery
Science Center (PIFSC) and Pacific Islands Fishery Group (PIFG)
e NOAA PIFSC otolith and life history project using samples donated from commercial fish

outlets

Education and outreach
A relatively new non-profit organization, the Humatak Foundation has created the

Umatac/Merizo Coral Reef Ambassadors (UMCRA) group. The Foundation recruited village
youth between 7 and 14 years old to participate in the project, which connects the children

with mentors and leaders to safely introduce them to Umatac’s coral reefs and hills and valleys.
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The weekly excursions are providing these young people with their first introductions to these
resources, as well as the Chamorro traditions that support the sustainable use of local reefs and
terrestrial resources (Humatak Foundation, 2012).

Under a grant from the Guam Coral Reef Initiative, Ayuda Foundation works with two
“Stewards of the Reef” from villages adjacent to the Piti Bomb Holes Marine Preserve, one of
two NOAA priority sites on Guam. The stewards are residents of Piti and Asan who promote
responsible watershed practices by creating demonstration projects such as rain gardens. They
also conduct outreach efforts in village schools, at municipal offices and during local events.
The program is relatively new and ties together a range of Ayuda activities, including its long-

standing Island Girl Power program and newer efforts to promote native plants in landscaping.

Community based monitoring
NOAA'’s Coral Reef Conservation Program funds a pilot “Community Based Monitoring

Program” that teaches interested residents how to do basic coral reef monitoring. Students and
other residents learn to identify marine invertebrates, and are provided with the tools to do
regular monitoring activity in specific coral reef areas. The program is operated by NOAA’s
National Marine Fisheries Service under a grant; one goal of the program is to find continuing

funding to support the effort.

Upland Restoration
The Humatak Project
Because sediment and pollution associated with coastal development have been identified

as major contributors to coral reef decline, restoration of upland areas is a priority for Guam’s

local resource managers. One project has taken the restoration concept to the village level to
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address community concerns while promoting better management of areas adjacent to
important fishing grounds. The Humatak Project, which started more than a decade ago as
Umatac villagers recognized a decrease in the quanitity and quality of fish catches, has recently
been reinvigorated with active erosion control efforts.

The project does not specifically address fishery concerns but instead relies on a network of
volunteers, scientists and subject matter experts to contribute to erosion control efforts that
also seek to answer longstanding questions about the effectiveness of various techniques to
reduce sedimentation on coral reefs. By controlling some of the sediment that is one of the
main stressors of this reef system, the project seeks to improve fisheries in Umatac village (The
Humatak Project, 2013).

Piti-Asan Watershed

Piti village is adjacent to one of Guam’s five marine preserves and has been identified as a
priority site by Guam’s resource managers and NOAA’s Coral Reef Conservation Program.
Resource agencies have recently been involved in numerous erosion and pollution control
programs that include outreach activities and volunteer projects for the village. The primary
focus has been on education, erosion control and small scale projects suitable for residential
and small scale commercial properties in the village.

Projects to improve water quality are in progress for the neighboring village of Asan. This
community is in the same watershed as Piti, but borders heavily fished coastal areas that are
important to many subsistence and recreational fishers. Efforts to improve the upland areas are

tied to fisheries and coral reef health as well as terrestrial restoration goals.
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Community management areas
In response to pressure from Chamorro rights groups, the 29" Guam Legislature created

legislation recognizing the rights of Chamorro fishermen. Public Law 29-127 states that Guam’s
native inhabitants, the Chamorros, “shall have special rights to off-shore fishing and harvesting
of resources in order to redress historical discriminatory policies” (I Mina’Bente Na Liheslaturan
Guahan, 2008). The law directed the Guam Department of Agriculture to establish rules and
regulations to enact this policy; the department is on its 21°' draft of the regulations that seek
to create culturally managed areas based on recommendations from an indigenous rights task
force (ibid and Gutierrez, 2010).

Earlier draft regulations, and the law itself, reference a date-based definition of “Chamorro”
that attempts to limit access to cultural sites to indigenous people without violating U.S.
prohibitions on race-based discrimination. Guam’s local government was created by a 1950
Congressional law known as the Organic Act; most residents of Guam prior to the enactment of
the law were indigenous Chamorros. Public Law 29-127 restricts access to cultural sites to
“people who became U.S. citizens by virtue of the Organic Act of 1950, and their descendants.”
The law itself is perceived to be a test case to see if the U.S. federal government will either

acknowledge Chamorro indigenous rights or, at a minimum, allow the local statute to stand

without legal challenges (19). To date, the law has not been implemented.

Community development program, Western Pacific Regional Fishery Management Council
In keeping with its Magnuson Stevens Act mandate to work with fishing communities,

Wespac works through local fishing organizations to arrange community meetings and

encourage participation in management projects. Although the community meetings have not
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evolved into any full-fledged management programs, the intention to establish more formal
community systems including local control over some of Guam’s limited-take marine preserve
areas has been expressed in Wespac meetings and by its representatives (WPRFMC 129", 145"

147" meeting minutes).

Other solutions
The Guam Fishermen’s Cooperative Association (GFCA), is an organization of boat-based

Guam fishers that provides its members with marketing services, fuel, and ice. GFCA uses a
sliding scale for fish purchases that encourages smaller catches. For wahoo and tuna, the first
100 pounds receive a premium price, with the price per pound decreasing after the initial 100
pounds. Similar scales exist for mahi and marlin. (Allen, 2008)

While GFCA members primarily target pelagic and bottomfish species, the co-op also
handles high demand reef fish species. The organization has made an effort to try to shift
consumer palates to pelagics in an effort to reduce the pressure on reef fish stocks (Western
Pacific Regional Fisheries Management Council, 138™ Meeting minutes). The Co-op hosts
events where the public is invited to try a variety of dishes and recipes prepared with
mahimabhi, tuna, and marlin to showcase these species as an alternative to the reef species that

many local consumers are more familiar with.

Barriers to Community Involvement
Fishers, managers and community leaders interviewed during the project revealed a

number of concerns that may be suppressing community involvement in coral reef and fisheries

management. While fishers and managers tended to express these issues in somewhat
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different terms, and had differing viewpoints regarding the relative importance of a particular
problem, in general the two groups had similar concerns about the state of the resource and
the potential roadblocks to improving management of any type. The following themes reflect a
general characterization of these perceived barriers to community involvement and

management generally. Respondents are identified by number where appropriate.

Loss of cultural identity and fishing traditions
The loss of cultural and traditional practices, for both fisheries and general community

engagement, was highlighted by all respondents as a significant challenge to both Western-
style and community-based management. Fishers and managers both emphasized the past
relationship to the resources, with predominantly Chamorro families in tight-knit villages where
elders counseled younger members on a variety of resource uses. Fishers, in particular, were
trained by their parents or older relatives to limit catches to a specific need, often for a
community event, to use only certain gear types and methods, and to share catches with the
entire community, rather than just those involved in the fishing effort (11, 14, 16, and 18).

Respondents noted negative trends such as the movement of families away from home
villages, reduced emphasis on extended family structure and the declining interest of Chamorro
youth in fishing or other outdoor activities (11, 14, and 18). But these changes were not
considered as damaging to cultural traditions as the rapid influx of large numbers of outsiders
with their own fishing traditions and limited knowledge or interest in the Chamorro culture,
especially as it relates to fishing (114, 15, 15, 16, 18, and 19).

“You have people coming to Guam that don’t have rules. They have a different

lifestyle,” one fisher noted (16).
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These outsiders were perceived as both a major source of conflict within the fisheries and a
major contributor to pressure on fish stocks. Fishers noted both the outsiders’ skills in the
water and willingness to use methods that most “local” or Chamorro fishers would not use due
to potentially negative effects on the reef or non-target species (I3, 14, 16). Managers
emphasized the inability of rules and regulations to keep up with rapid changes in the fisheries,
including the influx of immigrants using marine resources very differently than the “local”
[Chamorro] population (11, 17).

A 1999 study of inshore fisheries found that despite a lack of legal access controls on
fisheries, a recognized system of pliant tenure existed in Guam’s reef fisheries (Vaughn, in
Allen, 2008). Fishers’ responses during the 2013 interviews suggest that this system is eroding
as fishers compete for limited areas, and conflicts abound. Violent confrontations resulting
from interference with nets, rod and reel fishers, and some boat based fishers appear to be
increasing (I3, 14, 15, and 16). Managers did not seem to have much knowledge of these
conflicts, but fishers consistently reported both an increase in the number of confrontations
and the severity of these exchanges, which included boat collisions, physical fights, and
destruction of gear or other personal property.

Fishers suggested that some of the conflicts may be the result of a loss of ties to particular
fishing areas. Remnants of a place-based connection to marine resources appear to be
disappearing. Though multiple studies have documented the loss of indigenous fishery
management traditions (Johannes, 1988 and Allen and Bartram, 2008), Guam’s southernmost
villages still retain a sense of ownership of nearshore marine resources. Umatac and Merizo,

two of the smallest villages on island, are still comprised mainly of Chamorro families with
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strong village ties. Fishers and community leaders noted that these villages still practice some
informal control of their resources, including damage to cars or boats of outsiders fishing in
their waters and confrontations with outsiders utilizing these resources without explicit
permission (I3, 14, and 16). However, without formal support from the government of Guam,
these systems are not able to stop activities villagers believe are harming their resources (16).
The resulting frustration has led some villagers to ignore protected area rules and other
regulations, to make use of the resources before they are harvested by outsiders (14, 16).

The problem of managing newcomers to the fisheries, especially when indigenous
Chamorros are relying less and less on the resource, was perceived to be particularly
troublesome to almost all respondents. Under the U.S. Constitution, Chamorro rights are not
recognized in the same way as Native American or Native Hawaiian rights, and fishers and
managers expressed frustration at the inability to preserve Chamorro traditions while reducing
pressure on fish stocks and other marine resources. Faced with potential loss of Chamorro
cultural practices as a result of regulation, or the loss of significant resources due to increasing
pressure, some fishers believed the resource loss to be the lesser of the evils (I3, 14, and 16).

From a management perspective, attempts to use fisheries issues to press the federal
government on larger self-determination issues is seen as not just appropriate, but imperative,
by one respondent (19). Others, however, believe the link between larger human rights issues
and the fisheries question will neither solve the fisheries problems nor further the indigenous
rights movement for the island (11, 12, and 16). Efforts to link fisheries and indigenous rights also

have been criticized by resident fishers, who perceive the rights question as a threat not only to
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recent outsiders but to long-time, non-Chamorro residents with a vested interest in the
resources (Gutierrez, 2010).

The question of self-determination could prove troublesome to short term efforts to
improve fisheries regulation. As some respondents noted, the hopes of resolving this long-
standing and complicated issue within a few years seems virtually impossible. Yet, if efforts to
regulate fisheries continue to be inextricably tied to this political issue, respondents question if

the regulations to improve management would come too late to help already stressed stocks.

Community capacity
Though respondents most commonly identified a loss of tradition as one of the most

significant impediments to active community management, they also frequently referred to a
problematic lack of community capacity for management. Many resource users and other
interested residents do not have the time or background knowledge to work on these
management issues (13, 15, and I18). While this problem is partially due to the disconnection
from the resource noted above, fishers in particular believe that additional exposure to
management possibilities would help give more people the confidence to become meaningfully
involved.

Managers suggested the better incentives for community participation may be needed.
Given the time and resources required to manage fisheries, managers noted that resources
need to be made available to support communities (11). However, this situation was noted to
be problematic as even professional managers lack adequate funds for enforcement, fisheries

research, and other needs (11, I3, 17).
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Lack of trust between fishers and managers
All respondents commented on the poor relationship between managers and fishers. This

lack of trust was cited as one of the most significant barriers to more productive community
engagement, with one respondent going so far as to suggest that it might be easier to “wait a
generation” than to try to repair existing relationships (14).

Fishers attributed the distrust and animosity to managers’ unwillingness to address other
factors contributing to reef degradation and declining fish stocks. Several fishers noted that
sedimentation, pollution and overdevelopment — not overharvest — were the main cause of
declines in fish populations (I3, 14, 16).

Arguably the most high profile effort to protect coral reef ecosystems generally and fish
stocks specifically, Guam’s marine preserves currently only restrict fishing. Respondents noted
that the management system appears to target fishers rather than working to improve the
many other factors affecting coral reefs, ranging from damage from recreational users to
sediment and pollution from upland development (I3, 14, 16, and 19).

This perspective is clearly widespread among island fishers (Matthews, 2011, and WPFMC,
135™ meeting minutes). However, despite the concern about the fairness of the marine
preserve regulation, more than 60 percent of fishers believe the preserves are at least
somewhat effective in promoting sustainable fisheries, according to a 2011 NOAA survey
(Hospital and Beavers, 2012). Respondents suggested that perceptions of the preserves would
improve with greater enforcement, education programs, and managers’ willingness to explore
new options for limited use of the preserves (I4, 15). One fisher stated that he believed

additional preserves would benefit both fish stocks and fishers (15), while multiple respondents
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suggested that improved enforcement of the preserves and other environmental regulations
would give them more faith in government managers.

Managers interviewed during this study echoed the concerns about the poor relationship
between fishers and government agencies, although they offered strikingly different views of
the causes of the problem. Managers were more likely to characterize the poor relationship as
a result of fishers’ unwillingness to acknowledge scientific information about the condition of
the resource, a lack of concern for the state of the resource, and a sense that fishers attempt to
bully managers in public settings (11, 12, 17, and 19). These respondents noted that government
agencies have opened several seasonal fisheries in the marine preserves and have attempted to
accommodate fishing interests; managers state they are reluctant to continue these
conversations because they see no end in sight to the demands until the preserves are fully
open to all fishing. As long as the preserves are the only control mechanism in place, it seems
unlikely that managers would be willing to work on a process to cede some management

control to communities.

Poor relationship between government agencies
Agencies responsible for management of Guam’s marine resources include local and federal

government entities, but these organizations do not necessarily work well together. Local
managers highlighted the interference of Wespac in territorial waters (11, 12, and 17). The
minutes of Wespac meetings contain other complaints of the quasi-federal body’s involvement
in territorial waters, which Wespac justifies as part of its ecosystem based approach to fisheries
and its mandate under the Magnuson Stevens Act to work with fishing communities (WPRFMC,

145" and 147" Minutes).
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Fishers variously regard Wespac’s involvement as a beneficial or neutral factor in
management. Some feel Wespac represents the fishing community in a manner that local
government agencies fail to do (13, 16), while others do not support Wespac’s positions on
territorial issues (14, 17). In either case, the tension between the federal and local authorities
further undermines fisher confidence in government ability to effectively manage the perceived
dramatic declines in fish stocks. If people are believed to be affiliated with local management
agencies, they may be viewed with distrust by Wespac’s proponents, and vice versa, creating a

difficult atmosphere for useful collaboration and progressive management actions.

Enforcement
Fishers complained of increasing conflicts in fishery grounds and outsiders’ unwillingness to

adhere to either informal “local” [Chamorro] fishing customs or formal regulations such as
marine preserves or bag limits on invertebrates. Respondents relayed stories of nightly
poaching in marine protected areas, repeated take of threatened turtle species, and routine
disregard for other fishing rules (13, 14, 15, 16, and 18). Fishers expressed extreme dissatisfaction
with authorities’ responses to reports of these violations, noting that community attempts to
monitor and report violations fall on deaf ears, discouraging future efforts to help increase
enforcement of protected areas or other regulations.

Without strong government enforcement, fishers expressed little hope that either
additional government regulations or community-based systems would result in improvements
to Guam’s fisheries. Managers acknowledged the lack of effective enforcement, but perceived a
stronger community component as a way to improve compliance without additional resources
for better enforcement. Without a significant presence in the water, managers also may
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underestimate the level of frustration of fishers regarding both formal enforcement and the
deterioration of compliance with informal systems such as the pliant tenure system

documented by Vaughn in 1999 (Allen and Bartram 2008).

Recommendations

Education: Reconnection to the Resource
A number of educational initiatives sponsored by local and federal government agencies

and nonprofit organizations already focus on marine resources. Agencies should continue to
fund these programs and consider a shift in messaging to include a greater focus on sustainable
use of resources; however, given the nature of the island’s diverse use of nearshore resources,
the concept of “sustainable use” should include more than extractive uses such as fishing.
Sustainable use includes responsible recreational behavior, careful development and wise land
use practices as well as fishing regulation. Focus on the other causes of reef ecosystem
degradation will help improve resource condition and address some fishers’ concerns about the
need for additional focus on non-fishing impacts to coral reefs.

A significant component of the education effort should also focus on Chamorro tradition
and culture. While existing programs focus on fishery methods and techniques, additional effort
should be made to document a wider range of traditional knowledge that includes customs
regarding sustainable resource use. To date, most of the discussions of traditional fishing have
focused on descriptions of gear and methods, but fishers interviewed in this project discussed

knowledge about fish behavior, seasonality, spawning cycles, and other information. This
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knowledge seems to be disappearing, but there have not been concerted efforts to collect this
information.

While it’s generally accepted that hundreds of years of colonization have virtually erased
traditional marine management on Guam (Allen and Bartram, 2008, and Johannes, 1988), the
limited information available on indigenous fisheries management suggests that fisheries were
serious business. Freycinet’s 1819 account of Chamorro life describes an elaborate caste system
that determined who could fish and where, as well as the disposition of major catches; the
most serious fisheries infractions were punishable by death.

Though customs like these, associated with marine tenure, have essentially ceased to be
part of Chamorro fishing culture, fishers did cite numerous examples of non-tenure based
customs that could still have positive impacts on Guam’s marine resources. Fishers pointed out
numerous examples, such as self-imposed limits on catches, community distribution of catches,
and seasonal restrictions. Government agencies should invest in a more comprehensive effort
to document and promote these customs, rather than continuing to focus on traditional gear

and fishing methods in the absence of traditional limitations.

Repair of manager - fisher relationships
One of the most difficult tasks in an effort to initiate CBM will be the repair of manager-

fisher relationships. Agency staff must be willing to work with a range of stakeholders who will
undoubtedly have disagreements with each other as well with management authorities.
Increased training in conflict resolution and social sciences may help managers negotiate this

process, but the willingness to undertake this work may be a major obstacle.
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Ensuring that newcomers to the management agencies have at least a basic understanding
of socioeconomic and cultural issues may help improve these relationships in the future.
Additionally, management agencies must acknowledge the need to move beyond traditional
staffing patterns that virtually entirely comprised of technical and biological experts. There is a

great need for more social sciences in local fisheries management offices.

Implementation of complementary programs
Fishers and managers both recognize the complex nature of coral reef fisheries, and the

problems resulting from actions unrelated to direct harvest. While some fishers believe that
overharvest is the main concern for coral reef fisheries (15), the majority identify a number of
other threats as the main problem for fisheries. More concerted efforts to address these
threats, including erosion and sedimentation and poor water quality associated with sewage
and chemical pollution, would improve the resource and give fishers reassurance that coral reef
health is being considered from a more holistic perspective.

Though many upland restoration projects and policies are in progress to address non-
harvest concerns, several important laws still need to be fully implemented. Chief among these
is the eco-permit statute, created to reduce recreational and non-fishing impacts in the marine
preserves. Other legislation regarding development, stormwater pollution and land use
practices that may harm coral reefs also should be pursued both to improve reef health and to

improve relationships between fishers and resource agencies.
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Enforcement
Whether Guam opts to pursue new community-based management options or to continue

with top-down regulations, enforcement must be improved. Although some studies have found

that fish biomass in the limited take marine preserves is higher than comparable fished areas

(Burdick et al. 2008), other data sets show virtually no difference between preserves and fished

areas (Mumby et al. 2013), lending credence to fishers’ complaints of significant poaching.

The benefits of improved enforcement go well beyond potential improvements to fish
stocks. Timely, effective responses to fishers’ reports of violations may help rebuild the
relationship between authorities and fishers, and encourage additional reporting. The current
inability to respond to these reports, due to a lack of manpower or resources, discourages
community involvement in the process and contributes to some fishers’ belief that they should
fish the preserves before outsiders reap all the benefits. This response has been documented in
Mexico and Vanuatu (Cudney-Bueno and Basurto, 2009, and Johannes, 1998b) and is likely
already occurring on Guam, based on informal conversations with residents living near the
island’s marine preserves.

The following are potential ways to increase enforcement capacity without major additional
increases in resources, but they will require considerable inter-agency cooperation as well as
buy-in from policy makers and management staff.

e Investigate the possibility of cameras as an enforcement tool in Tumon Bay Marine
Preserve. The highly developed area already has a system of cameras to monitor the
business district and parts of the bay; if this system could be augmented to monitor the reef
margin, especially at night, additional enforcement may be possible.

e Work with Tumon businesses to increase reporting for Tumon Bay Marine Preserve.
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¢ Implement Conservation Officer Reserve Program.

e Integrate the Guam Police Department’s harbor section into enforcement. The unit may be
able to do enforcement actions as part of its training requirements; alternatively, GPD and
Conservation Officers may be able to do joint enforcement using GPD resources given the
limited budgets for conservation enforcement.

e Prioritize violation reports from Achang Marine Preserve in Merizo, where community
residents are more actively engaged with the resource and more likely to continue
reporting if violations are addressed effectively.

e Given the limited number of Conservation Officers and resources for enforcement, prioritize
enforcement of marine regulations over terrestrial violations. Work with the Governor’s
Office and the Guam Legislature to have the Guam Fire Department commit to doing

wildland arson enforcement to remove this burden from Conservation Officers.

Pilot projects
Combining the approaches recommended by Govan (2008) and Johannes (1998b), Figure 6

illustrates a rough “road map” for setting up small scale pilot CBM projects. Fishers are already
expressing an interest in a more active role in management, but it is unclear what support they
need or want from management agencies. The road map is a useful outline for a process that
can provide information and support for communities so that new management efforts

maintain or improve natural resource functions while supporting community needs.
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Figure 6. Roadmap for CBM pilot projects on Guam.

Promote government’s willingness to collaborate with communities.

e Concentrate on cohesive communities.
e Concentrate on areas with conducive geographic conditions.

Community identifies issue and asks for assistance

Assess community interest and capacity

e Self-organizing capacity, established decision making process?
o Administrative or financial capacity?

Awareness and management planning workshop

e Train fisheries personnel to effectively combine local customs,
traditional knowledge and scientific knowledge to manage resources

Create and implement management plan
e Start small. Focus on economically or culturally significant
fisheries.
e Focus on simple harvest rules.
e Ensure government supports local authority.
e Management decisions are made by local authority.

Develop monitoring plan Analyze and share results
e Communities choose indicators e Use results to decide if
and receive training management needs changes.

Monitor for effectiveness

e Indicators should link to
management goals 37



Using the guidance suggested by other experiences with CBM, Guam could start with a

IlI

small pilot project in the “neutral” village of Umatac, which does not have pre-existing
protected areas or formal regulatory mechanisms in place. The village does have a small, active
community with some sense of ownership of the nearshore resources, so the location will make
an ideal testing ground for new CBM projects. Using existing legal authorities, such as Public
Law 29-127 authorizing the creation of culturally managed areas, such as pilot project could be
implemented in a relatively short period of time.

One of the main advantages of an effective community management system is its ability to
adapt more quickly than a more formal government system. The pilot project should take this
adaptive capacity into consideration, and include mechanisms to allow the community to react
to changes more quickly. This way, successful tools can be improved and failures can be

corrected before there are major adverse consequences for the resources and the people who

rely on them.

Conclusion

Managers and fishers must be willing to include other, non-fishing stakeholders and
consider novel management tools other than the limited-take, place-based restrictions that
currently form the backbone of Guam fishery regulation. The pilot project should be viewed as
an opportunity to explore options, with the understanding that some tools will probably not be
suited to the concerns or conditions of the site.

Finally, Guam’s managers and fishers need to come to agreement on a reasonable way to

introduce access controls for nearshore coral reef fisheries. Fishers, local policy makers and
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agencies have all suggested variations on a time-based residency requirement as the starting
point for this discussion. Though the question of self-determination and Chamorro rights is
unlikely to be addressed quickly enough to make this a part of new fishery controls, the time-
based residency requirement may offer a useful compromise until the larger question is
answered. Resident/ nonresident rates for hunting and fishing licenses are commonly used
throughout the United States mainland, so this system would likely pass Constitutional muster

while offering some ability to restrict access to newer arrivals to the island.
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