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Local Conservation Practice and Global Discourse:
A Political Ecology of Sea Turtle Conservation

Lisa M. Campbell

Nicholas School of Environment and Earth Sciences, Duke University Marine Lab

This article employs political ecology and common property theory to examine sea turtle conservation, how it is
articulated and executed at different sociopolitical and geographic scales, and the consequences for local rights of
access to resources. It draws on ten years of research at various field sites in Costa Rica, and on sea turtle
conservation policy in general, to show that although most sea turtle conservation policy is legitimized in the
language of ecology, beliefs about rights to sea turtles as a resource underlie ecological arguments. This becomes
clear through analysis of the local, national, and international scales, where ecological arguments are employed
differently in order to discount or promote certain types of property rights and to promote particular types of
conservation interventions; thus, promoting conservation action at a particular scale is not simply a matter of
ecological necessity. The article’s main purpose is to outline a political ecology of sea turtle conservation; it also
contributes to political ecology and common property theory, and illustrates the productive combination of these
for analyzing conservation. Furthermore, it addresses questions about the appropriate scale at which conservation
should take place and the rights of local people to use and manage resources, both of which are topics of
considerable debate in the wider conservation community. Key Words: common property, Costa Rica, political
ecology, scale, sea turtles.

T
his article employs a political ecology approach
to understanding sea turtle conservation, how it
is articulated and executed at different sociopo-

litical and geographic scales, and the consequences for
local rights of access to resources. In the broad field of
political ecology (see Blaikie 1999; Watts 2000; Walker
2005), the article adopts a critical-realist approach,
recognizing that threats to the survival of sea turtles are
real but that different accounts of ecology as a repre-
sentation of biophysical reality exist. In this sense,
‘‘‘critical’ political ecology may be seen to be the politics
of ecology as scientific legitimatization of environmental
policy’’ (Forsyth 2003, 4). As will be shown, most sea
turtle conservation policy is legitimized in the language
of ecology and biology. In particular, many sea turtle
biologists and conservationists (hereinafter ‘‘experts’’)
cite the global status of sea turtle populations and their
long distance migrations as the most important features
impacting on their conservation, and which mandate an
international or national, rather than a local, approach
to conservation. However, underlying arguments about
global status and migrations are experts’ beliefs about
rights (of local people, scientists, tourists, and govern-
ments) to sea turtles as a resource. When these experts
are active in policymaking at the international and na-
tional levels, and in designing conservation projects at
the local level, their beliefs translate into material out-
comes for local people living with sea turtles. By exam-

ining sea turtle conservation at different sociopolitical
and geographic scales, and how ecological arguments are
employed differently at each to discount or promote
certain types of property rights, this article shows how
sea turtle ecology can mask the politics of their conser-
vation.

The article brings together ten years of empirical re-
search relating to sea turtle conservation at specific study
sites in Costa Rica, Costa Rica’s approach to wildlife
conservation, and the international sea turtle conser-
vation community and its policies. This research has
examined how general wildlife conservation narratives
have been received by the international sea turtle con-
servation community and at the national level in Costa
Rica, and whether these narratives are reflected in local-
level conservation projects. As such, it has explored
conservation as both discourse and material practice.
Results from individual studies have been published
elsewhere; this article brings these results together to
outline a political ecology of sea turtle conservation that
pays detailed attention to the local, national, and in-
ternational scales, and to interactions between these.1

This article responds to Brown and Purcell’s (2005)
call for more attention by political ecology to the ‘‘pol-
itics of scale.’’ It shows that promoting conservation
action at a particular scale is not simply a matter of bi-
ological or ecological necessity, but serves the political
interests of particular groups. By drawing on common
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property theory to assess property rights assignments, the
article also responds to critiques by both Young (2001)
and Giordano (2003) regarding the failure of geogra-
phers to engage with this literature. Therefore, in addi-
tion to the main purpose of outlining a political ecology
of sea turtle conservation, this article also contributes to
political ecology and common property theory and il-
lustrates their productive combination for analyzing
conservation. Furthermore, although sea turtles are the
focal species in this article, questions about the appro-
priate scale at which conservation should take place, and
the rights of local people to use and manage resources,
are topics of considerable debate in the wider conser-
vation community. Such debate is epitomized by current
promotion of (e.g., Hulme and Murphree 2001; Brechin
et al. 2002) and backlash against (e.g., Oates 1999;
Terborgh 1999, 2000) community-based conservation,
which can be understood as part of a larger debate be-
tween ‘‘pro-parks’’ and ‘‘pro-people’’ camps in conser-
vation (Brockington, Igoe, and Schmidt-Soltau 2006;
Redford, Robinson, and Adams 2006). Results of this
analysis may contribute to, or at least further our un-
derstanding of, these debates.

The article is divided into three main parts. The first
part provides the necessary background for the analysis
and has three sections. The first section explores the
utility of political ecology and common property theory
for furthering our understanding of conservation policy
and outcomes. The second section discusses key ele-
ments of sea turtle biology and ecology, particularly the
global status of sea turtle populations and their long-
distance migrations. The third section describes tradi-
tional approaches to conserving sea turtles, draws on
original research with sea turtle experts to evaluate their
responses to contemporary wildlife conservation narra-
tives, and describes an epistemic community that con-
trols the way in which sea turtle conservation is
conceived of and articulated through such narratives.
These three sections provide a context for understand-
ing the second part of the article, where examples of how
sea turtle biology and ecology are used to inform the
assignment of property rights at different sociopolitical
scales are described. The examples from the local and
national levels draw on case study research conducted in
Costa Rica, and the international example is the Inter-
American Convention for the Conservation of Sea
Turtles (IAC), to which Costa Rica is signatory. Fol-
lowing the presentation of the local, national, and in-
ternational examples, the ways that the different scales
interact to mutually reinforce or contradict each other
are discussed. The final part of the article summarizes
implications of the analysis for political ecology, common

property theory, and contemporary debates about con-
servation in general.

Background

Combining Political Ecology and Common Property
Theory

Zimmerer and Bassett (2003) suggest that geogra-
phers interested in political ecology have often studied
protected areas due to their spatial definition and the
way this allows for direct control over access to resour-
ces. However, migratory species and efforts to conserve
them are equally ripe for treatment by geographers be-
cause these species defy spatial boundaries and move
across social and political scales. Five of the seven spe-
cies of sea turtle are found globally at midlatitudes, and
some species range even further (e.g., leatherbacks; see
Gulko and Eckert 2004). From this perspective, sea
turtles are particularly interesting due to their global
distributions and their status as charismatic mega-fauna
whose plight is known to the public.2 The public appeal
and global distribution of sea turtles results in a sea turtle
conservation community—composed of scientists, poli-
cymakers, volunteers, and lobbyists—that is large and
diverse, geographically and socioeconomically. There is
also a North-South dimension with, for example, well-
funded researchers based primarily in the United States
and Europe studying sea turtle genetics and migrations
with sophisticated and expensive technologies (e.g.,
DNA analysis and satellite telemetry), while many
conservationists working in remote areas of the devel-
oping world struggle to fund basic monitoring. Sea turtles
enjoy high levels of protection in most developed
countries but are consumed (both legally and illegally) in
many parts of the developing world. The Marine Turtle
Specialist Group (MTSG) of the World Conservation
Union (IUCN) is arguably the most powerful interna-
tional player in sea turtle conservation and, although the
group has global membership, representation from the
North has historically exceeded that from the South.3

Thus, there are potentially conflicting views of how sea
turtles should be managed and considerable power dif-
ferentials between actors (for discussion of the North-
South dimensions of international conservation, see
McCormick 1989; Neumann 1998; Adams 2001). As a
result, several interests of political ecologists are rele-
vant. For example, Stonich’s (1998) essential elements
of political ecology include analysis of the ideologies that
direct conservation and influence which social actors
benefit and which are disadvantaged, international
interests that promote particular patterns of natural
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resource use, and the role of the state in determining and
implementing policies that favor the interests of certain
actors over those of others. These elements resonate
throughout the examples presented in the second part of
the article.

The global distribution of sea turtles and the North-
South dimension of their conservation also invoke issues
of scale. Political ecology claims an interest in scale;
however Brown and Purcell (2005) argue that political
ecologists have failed to consider scale as an ‘‘object of
inquiry’’ and instead treat the local, national, and in-
ternational as ontologically given. They suggest that
scale should rather be treated as political, and specifically
as socially constructed, both fluid and fixed, and a re-
lational idea. Rather than using scale to determine the
level of analysis, political ecologists should examine the
politics of scale as part of the research agenda. Brown
and Purcell (2005) also identify the interplay of the
political scale with ecological scale as an area of future
research. By examining sea turtle conservation at dif-
ferent sociopolitical and geographic scales, and how
ecological arguments are employed differently at each,
this article responds to both the critique of current
treatment of scale and the call to integrate the analysis of
political and ecological scale.

Like many wildlife species, sea turtles are most often
treated as common pool resources. Young (2001) and
Giordano (2003) suggest that geographers have been
relatively disengaged from the commons argument, in
spite of its relevance to many aspects of geographical
inquiry. Giordano points to the basic underlying princi-
ples of scale and space: ‘‘The commons problem is, in the
simplest terms, a general resource problem with par-
ticular spatial characteristics related to resource domains
and rights assignment’’ (2003, 367) and ‘‘the problem for
any given resource must be defined for a particular so-
ciopolitical scale if its nature is to be fully articulated’’
(369). Giordano develops a scale and space-explicit
theory of the commons to address this gap in the geo-
graphic literature. He takes sociopolitical scale as fixed in
a way that Brown and Purcell (2005) would disapprove
of; nevertheless his analysis does highlight the impor-
tance of different scales when management options for
migratory species are considered.

To explain his theory of scale, Giordano (2003) uses
the example of an international treaty that articulates
how rights are assigned to signatory countries, but not
how rights are assigned within each country. Giordano
raises the issue of space to highlight how property rights
assignments (and the tendency to overexploit resources
in a tragedy of the commons scenario) will be impacted
by the spatial distribution of a resource and whether it is

private, open access, fugitive, or migratory (Figure 1).
Scenario D in Figure 1 is most appropriate for sea turtles,
but, as will be shown, Giordano’s diagram requires ex-
pansion to account for the long-distance migrations that
sea turtles make across space and scale.

Critical to the analysis presented in this article is the
concept of property rights and how these are interpreted
and assigned to local people by conservationists. Agrawal
and Ostrom (2001) outline four categories of property
rights related to common property regimes: (1) with-
drawal rights are characterized by the right to enter a
defined physical area and obtain resource units or
products of a resource system; (2) management rights
allow the holders to regulate internal use patterns and
transform the resource by making improvements;
(3) exclusion rights refer to the right to determine who
will have withdrawal rights and how those rights may be
transferred; and (4) alienation rights are characterized by
the right to sell or lease withdrawal, management, and
exclusion rights. There are few cases of sea turtle con-
servation involving states surrendering alienation rights,
and only rights of withdrawal, management, and exclu-
sion are discussed in the remainder of the article. Polit-
ical ecologists have long been interested in the rights of
local people, but few distinguish between different types
of rights. Thus, common property theory provides a
framework for a more nuanced analysis of rights.

Young (2001, 284) highlights the role of the state in
defining local access rights to common pool resources,
and argues that changes to these can be understood as
part of ‘‘a dynamic process of changing state-society
relations.’’ States remain the arbiters of rights to sea
turtles when they are present within national territories,
but migrations also take sea turtles through international
waters where conservation measures, when they exist,
are international. Sea turtle biologists and conserva-
tionists are powerful actors in assigning rights in both
national and international conservation. Power over how
resources are conceived of and managed is a central
concern of political ecologists (Bryant 1998), and the
combination of political ecology (differentiating between
types of power), common property theory (differentiating
between types of property rights), and attention to scale
and space (both sociopolitical and geographic) provides
an analytical framework for examining conservation
policy and practice.

Sea Turtle Ecology: Status and Migrations

Among the number of biological and life history
characteristics of sea turtles that complicate efforts to
manage them, the status of sea turtle populations and
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their long distance migrations emerge as key features
impacting on conservation (Campbell 1997, 2002c).
These are discussed in detail below.

Regarding population status, there are seven species
of sea turtles: flatback (Natator depressus), green (Che-
lonia mydas), hawksbill (Eretmochelys imbricata), Kemp’s
ridley (Lepidochelys kempii), leatherback (Dermochelys
coriacea), loggerhead (Caretta caretta), and olive ridley
(Lepidochelys olivacea). There are no definitive popula-
tion estimates for any species, however the IUCN’s Red
List categorizes leatherbacks, hawksbills, and Kemp’s rid-
leys as critically endangered; greens, loggerheads, and
olive ridleys as endangered; and flatbacks as data defi-
cient (http://www.redlist.org/).

The MTSG is the organization responsible for advis-
ing on the Red List, and the process has been contro-
versial for the group (Mrosovsky 1997, 2003) for several
reasons. First, Red List endangerment criteria are prob-

lematic for sea turtles. Endangerment is calculated based
on declines in populations over three generations, but
because sea turtles are long-lived, declines (or increases)
are estimated using existing nesting beach data (with few
data sets covering more than two decades) and pro-
jecting trends backward in time, up to 2001 years ago.
Whether these projections adequately reflect reality is
unknowable, and projections vary depending on whether
a linear or exponential function is applied (see Seminoff
2004a). Second, nesting numbers are used as an indi-
cator of overall population size. However, the link be-
tween number of nesting females, adult males, and
juvenile turtles is unknown (Pritchard 1997b; Ger-
rodette and Taylor 1999). Third, although the Red List
assesses threats to global populations, there is consider-
able regional variation in aggregations.

Two examples of regional variation are relevant to the
examples discussed in this article. First, leatherback

Figure 1. Spatial aspects of (A) private,
(B) open access, (C) fugitive, and (D)
migratory resources (Giordano 2003, 370).
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turtles are believed to have declined dramatically in the
Pacific Ocean (Spotila et al. 2000), but there is evidence
of increases in the Atlantic (Boulon, Dutton, and
McDonald 1996; Hasting 2003; Dutton et al. 2005;
Stewart and Johnson 2006). Second, according to the
2004 Red List assessment for green turtles, the species is
globally endangered (Seminoff 2004a). However, nesting
populations in the western Atlantic and Caribbean have
increased 13–66 percent (depending on a linear or ex-
ponential projection) and an estimated 31,000 adult
females nest each year (Seminoff 2004a). Seminoff
(2004b) suggests that if turtles were listed regionally, this
population would not meet the criteria for an endan-
gered listing. Due to dissatisfaction with the Red List
process, Seminoff (2004b) and Mrosovsky (2003, 2004)
have encouraged the MTSG to move to regional rather
than global listings. Such a move would likely encounter
resistance, however, as global status is often invoked to
justify particular forms of conservation (and the scale at
which it occurs), even when regional populations are
believed to be increasing (see the second part of this
article).

Regarding migrations, sea turtles are highly migratory
over life spans that can last several decades. The life
cycle begins when hatchling turtles emerge from their
nests on beaches and crawl to the ocean. Once in the
water, hatchlings begin a ‘‘swimming frenzy’’ to reach
offshore waters, a two- to three-day effort (Salmon and
Wyneken 1994). After this initial activity, migrations
and use of habitat across age groups of different species
are largely unknown. For example, hatchlings enter a
stage that has been called the lost year (Carr 1981). One
theory is that turtles spend this time being passively
transported in warm ocean currents (Bolten 2003), but
data are lacking for all species and populations. After an
unknown period, juvenile turtles emerge from this pe-
lagic stage and move through a series of developmental
habitats, often spending several years in each. Studies of
juvenile turtles and their use of habitat are being
undertaken (Bolten et al. 1998; Avens et al. 2003;
James, Ottensmeyer, and Myers 2005), but most focus
on loggerhead turtles in the northern Atlantic, and their
applicability to other species and loggerhead populations
is unknown. As adults, turtles migrate between foraging
grounds and nesting beaches, sometimes covering
thousands of kilometers (Hughes et al. 1998; Ferraroli
et al. 2004).

As in other fields of conservation (see Zimmerer
2006), technology has impacted on sea turtle conser-
vation, and satellite tracking and genetic identification
of sea turtles have specifically influenced the study of
migrations; genetic analyses can identify the nesting and

breeding grounds for particular haplotypes of turtles
(Bowen and Karl 1996), and satellite telemetry provides
a direct illustration of migratory patterns (Luschi et al.
1998; Ferraroli et al. 2004). Due to the expense of sat-
ellite tracking technology, small sample sizes limit the
contributions of many studies (Chaloupka, Parker, and
Balazs 2004). Nevertheless, technological advances and
their potential to increase understanding of sea turtle
migrations and population structures have made DNA
analysis and satellite telemetry popular topics for re-
searchers, and have focused attention on the implica-
tions of migrations for conservation.

Approaches to Sea Turtle Conservation

Sea turtles face a variety of threats, including their
direct consumption at all life stages by humans and other
predators, incidental capture (and often death) in fishing
gear, loss of nesting habitat through coastal develop-
ment, and degradation of in-water habitat through pol-
lution (for a review of human induced threats, see
Lutcavage et al. 1997). Threats vary geographically; for
example, direct take is not very important in the United
States, but coastal development is. The overall impact of
threats on populations is unknown due to lack of infor-
mation on population numbers, structure, and dynamics,
and this makes designing effective sea turtle conserva-
tion policy challenging.

In spite of these challenges, in the past fourteen years
the MTSG has produced an Action Plan (Bolten and
Bjorndal 1993), a Global Strategy for the Conservation of
Marine Turtles (MTSG 1995), and a manual of Research
and Management Techniques for the Conservation of Sea
Turtles (Eckert et al. 1999). A full review of these
documents is beyond the scope of this article. Rather, the
MTSG’s positions on two contemporary themes in
wildlife conservation, sustainable use and community-
based conservation, are considered. As these concepts
address use of and control over resources, they are linked
to the question of rights to resources. Furthermore,
community-based conservation is specifically implicated
in the question of the appropriate scale for conservation,
since it preferences the local. Therefore, part of the
project of revealing the political ecology of sea turtle
conservation involves understanding how these con-
cepts are received (or not) by the sea turtle conservation
community.

Following Roe’s (1991) analysis of development nar-
ratives, sustainable use and community-based conser-
vation can be understood as components of a
conservation counternarrative, one that has arisen over
the past thirty years in opposition to a traditional con-
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servation narrative. Inherent in these narratives are
assumptions about the appropriate scale at which
conservation should take place and the rights of various
actors to protected resources. The traditional narrative
describes wildlife populations as threatened directly with
extinction by local harvesting and indirectly by habitat
degradation and fragmentation. Local people are iden-
tified as the problem, and the solution is to remove
wildlife to protected areas, where it is not subject to
exploitation or competition. This protection is enforced
by the state, and if local people continue to hunt or
harvest they are labeled poachers and thereby reconfirm
beliefs about the source of the problem. As they are
breaking the law, the solution becomes more and better
enforcement (Campbell 2000).

This traditional narrative retains its hold on many
conservation organizations, but in developing countries
its appropriateness has been questioned due to the fail-
ure of national parks (Adams and Hulme 2001).4 The
promotion of sustainable use is in part to address this
failure and is based on the perceived need to imbue
wildlife with economic value. By allowing people to use
wildlife resources, sustainable use attempts to ensure
that wildlife conservation can compete with other hab-
itat uses (Freese 1997, 1998). The discussion of sus-
tainable use distinguishes between consumptive and
nonconsumptive use, with consumptive referring to the
direct removal of a species or its parts, and noncon-
sumptive referring to uses like ecotourism that do not
result in direct removal (Freese 1998). Some analysts
have objected to categorizing ecotourism as noncon-
sumptive (e.g., Tremblay 2001). This article adopts the
term ‘‘nonconsumptive use’’ for ecotourism since this is
how most conservationists define it. One of the primary
assumptions of sustainable use is that, particularly in
developing countries, economic benefits are key to
gaining support for conservation. However, this as-
sumption has sometimes proven false. Economic benefits
may exist, but if users do not perceive them as significant
then local support for conservation may still be lacking.
Control over local resources by local people is often
equally, if not more, important to gaining support for
conservation activities (e.g., Parry and Campbell 1992;
Heinen 1993; Campbell 1998). Promoters of commu-
nity-based conservation argue that participation in and
control of use regimes by local people can enhance
economic and social security, and can help convince
people with marginal livelihoods that it is in their
interest to sustain their wildlife resources into the future
(Western and Wright 1994). In the language of property
rights, withdrawal rights are not the only rights at stake
in conservation.

Although both sustainable use and community-based
conservation have been criticized, they are powerful
components of a conservation counternarrative (Adams
and Hulme 2001; Campbell 2002b). For example, the
roots of sustainable use can be found in the World
Conservation Strategy (IUCN 1980), and the IUCN now
has a Sustainable Use Initiative and more than a dozen
regional sustainable use specialist groups. Community-
based conservation is perhaps even more ubiquitous, and
it would be difficult to find a wildlife conservation proj-
ect that does not attempt or at least claim to involve the
community (Wells and Brandon 1993; Hackel 1999;
Lundy 1999; Campbell and Vainio-Mattila 2003).

Consumptive use has been a controversial issue for
the MTSG almost since its formation in the 1960s, and
although the MTSG does not have an official position on
use, evidence of anti-use sentiment exists (Campbell
2002c). More recently, many sea turtle conservationists
have embraced the idea of nonconsumptive use through
ecotourism, as noted by Godfrey and Drif (2001) and
reflected in Troëng and Drews (2004), and the MTSG
has adopted some of the language of community-based
conservation (e.g., Frazier 1999). Ecotourism is a con-
venient alternative for conservationists, as promoting
‘‘community-based ecotourism’’ allows them to speak the
language of the conservation counternarrative while
using the tools of the traditional narrative—that is,
protected areas to which ecotourism is often based
(Campbell 2002a). This preference for ecotourism res-
onates in the examples discussed in the second part of
the article.

Interviews conducted with forty-two experts in sea
turtle biology and/or conservation reveal much about
their positions on sustainable use and community-based
conservation, and results presented below summarize
these positions.5 Although the views expressed by these
experts are not meant to represent those of all sea turtle
experts, it should be noted that approximately 70 per-
cent of interviewed experts hold or held influential po-
sitions in policymaking bodies like the MTSG, and 30
percent have direct experience in the Costa Rican ex-
amples discussed in the second part of the article.
Overall, they form part of an epistemic community that
has power over narratives about sea turtle conservation
and often over the material practices of local people at
specific field sites.

Almost all interviewed experts accepted sustainable
use as a valid conservation tool (Campbell 2000), how-
ever, most saw sea turtles as an ‘‘exception’’ due to
constraints imposed by population status and life
history characteristics, including migrations (Campbell
2002c). Status was deemed problematic either because
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populations were declining or because information on
status was incomplete. Migrations were problematic be-
cause ‘‘(i) all threats along the migratory route may not
be known and thus the cumulative impacts on turtles
may be underestimated or even ignored; (ii) the migra-
tion itself makes it difficult to determine the magnitude
of individual and cumulative threats; and (iii) national
user groups, types of use, management techniques and
objectives along the route may be conflicting’’ (Campbell
2002c, 1236). Overall, Giordano’s (2003) diagram
(Figure 1), showing interactions between only two re-
source domains and lacking unassigned domains (e.g.,
international waters), is too simple for sea turtles. Mul-
tiple rights domains and the explicit recognition of un-
assigned domains are needed to capture sea turtle
distribution and migrations (Figure 2).

Experts highlighted lack of information and uncer-
tainty in discussing constraints on using sea turtles, even
those few experts who were not opposed to use
(Campbell 2002c). This emphasis on uncertainty is im-
portant, as it allows for wide interpretation of the im-
plications of status and migrations for conservation
policy; for example, many interviewed experts invoked
the precautionary principle to explain their no-use po-
sitions. For a detailed analysis of the way uncertainty
influences expert positions on the possibilities for using
sea turtles as part of a conservation strategy, see
Campbell (2002c). Furthermore, experts were more
willing to contemplate using marine turtle eggs as op-
posed to adults, as eggs were seen to be less valuable to
populations. Most experts accepted egg harvesting as
biologically possible, but few saw it as a legitimate con-
servation strategy (Campbell 2002c). The local and

national examples discussed in the second part of the
article involve both egg and adult harvesting.

In contrast to their views on consumptive use, inter-
viewed experts were enthusiastic about nonconsumptive
use via ecotourism. They saw it as particularly relevant in
developing countries, where it can reduce demand for
consumptive use or provide replacement income when
consumptive use is eliminated. This enthusiasm existed
in spite of expert awareness of the problems with
ecotourism in practice. Even experts with most experi-
ence with ecotourism, and who were concerned about its
environmental impacts on turtles and their habitats, ex-
pressed a strong preference for ecotourism over other
forms of use (Campbell 2002a). This preference becomes
pronounced in the second half of the article.

Experts were asked about local rights to resources and
local participation in conservation, and their responses are
relevant for understanding the role of property rights in
debates about sea turtle conservation. Experts did not
distinguish between different types of rights, however,
their views have been categorized here in terms of Agra-
wal and Ostrom’s (2001) typology (shown in parentheses).
The idea that local people have rights to resources was
problematic for most experts, such that many refused to
address the issue (in the words of one expert, ‘‘I’m not
touching that one’’). Of those who did address the issue,
few believed local people have rights to use resources
(withdrawal rights), and most had reservations about the
concept of rights in general. They were concerned, first,
with nonuniversality of the concept, and how a notion of
rights can ‘‘slip out of your grasp.’’ Second, rights can
interfere with end objectives (i.e., implementing a desired
conservation regime), and experts argued for caution in

Figure 2. Giordano’s (2003) ‘‘spatial aspect
of resources’’ applied to highly migratory
resources.
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assigning rights, lest they be used to override other argu-
ments. Third, local rights (of withdrawal and manage-
ment) were deemed null and void for globally valued
resources, for which ‘‘everybody on the planet has a stake’’
(for further details, see Campbell 2000).

It is in this third argument that the migratory nature
of sea turtles and the related issue of scale resurfaces.
Interviewed experts invoked sea turtle migrations to
discount local rights (of both withdrawal and manage-
ment), and migrations were simultaneously used to
support intervention by outsiders and to assign them
rights of both management and exclusion. Some experts
struggled with the role of one country interfering with
the sovereignty of another, but others dismissed sover-
eignty issues in the case of sea turtles due to their global
value. At the extreme, one expert argued that tourists
will pay to see sea turtles nesting on beaches in the
tropics, and that these people have equal and even
greater rights6 than local people (Campbell 2000). Thus,
it is not that experts would never assign rights, but they
were often hesitant to assign them to local people.

Experts found participation by local people in con-
servation to be less contentious. However, the concept of
community-based conservation often includes caveats
relating to community ownership of and control over
resources and their management (i.e., rights of manage-
ment, exclusion, and sometimes alienation), and the
experts’ views on participation fell well short of this type
of empowerment. Many experts talked about the need to
work with local people and referred specifically to em-
ploying people as conservation officers, educating them
about the need to conserve, keeping them informed, and
listening to what they had to say. A few experts gave local
people a larger role, according them status as copartici-
pants with resource managers and scientists, but most
were adamant that participation should not be used to
guide decision-making. Overall, participation was seen as
a means to get people on-side with predetermined con-
servation objectives (Campbell 2000), a vision that falls
in the ‘‘least participatory’’ category of the various forms
community-based conservation can take (see Pretty
1995; Barrow and Murphree 2001). Given this view of
participation, it is not surprising that experts failed to
interpret participation in terms of property rights.

Community-Based Conservation and
Sustainable Use: Local, National, and
International Examples

Expert views on sustainable use and community-
based conservation provide a context for understanding

the local, national, and international examples discussed
in this part of the article. The local example is a legalized
commercial harvest of olive ridley sea turtle eggs in the
Ostional Wildlife Refuge in Costa Rica. Ostional is one
of the only documented cases of a commercial, con-
sumptive use of sea turtles that appears to fulfill the
objectives of both sustainable use and community-based
conservation (Campbell 1998).7 The national example is
Costa Rica, and the country’s approach to conservation
is detailed by looking at three other locations (Tort-
uguero National Park, Gandoca-Manzanillo Wildlife
Refuge, and the Caribbean port city of Limón)8 where, in
contrast to Ostional, consumptive use of sea turtles has
been eliminated in the past ten years. The international
example is a treaty, the Inter-American Convention for
the Protection and Conservation of Sea Turtles (IAC),
which identifies eliminating use as a key measure for
achieving the convention’s objectives.9 Costa Rica is
signatory to the IAC and houses the current secretariat.
In all of the examples, discussion considers how rights to
resources are conceived of and allocated, and the role of
sea turtle status and migrations in justifying such allo-
cations. Following description of the local, national, and
international examples, the interaction between these
scales is examined. The point here is not to evaluate the
impacts of each example, nor to argue that the local
example can or should be replicated elsewhere. Rather,
of interest is the way in which the local example con-
trasts with the national and international, and how this
contrast helps to reveal a political ecology of sea turtle
conservation.

Local Level: Olive Ridley Egg Harvesting in Ostional

In the Ostional Wildlife Refuge on the Pacific coast of
Costa Rica, olive ridley sea turtles nest in what are
known as arribadas, mass nesting phenomena in which
hundreds of thousands of turtles emerge over several
days on a small stretch of beach to lay their eggs. This
happens approximately once a month, throughout the
year. The number of turtles nesting varies, but during the
wet season when nesting is highest an estimated 20,000–
130,000 turtles nest in each arribada (Chaves 2002).
There is a legalized commercial harvest of turtle eggs by
residents of Ostional Village, run by a community co-
operative (Campbell 1998). On average, approximately
17 percent of eggs laid are collected during arribadas
(Ballestero, Arauz, and Rojas 2000). From a biological
perspective, the harvest is believed to be sustainable
(Cornelius et al. 1991). After an estimated thirty years of
uncontrolled exploitation and a further twenty years of
legal exploitation, existing data suggest no overall de-

Campbell320



crease in nesting numbers (Ballestero, Arauz, and Rojas
2000).10 The cooperative also undertakes turtle protec-
tion efforts, like beach guarding and cleaning (Campbell
1998). In terms of socioeconomic sustainability, there is
substantial support for the project throughout the
community, primarily because of the significant monet-
ary benefits derived from it. Other elements complement
these benefits and enhance support for the project, in-
cluding the legal and administrative frameworks that
support the project and the high level of community
participation in its management. It is the combination of
these factors—substantial and secure economic benefits
and community control—that encourages reinvestment
of profits into community development, promotes an
equitable approach to profit distribution, and encourages
respect for rules. Individual and collective stakes in the
project are high enough to discourage illegal harvesting
and to encourage community self-policing (Campbell
1998).

The rights of the cooperative and its members were
established in the original laws allowing the harvest (see
Campbell 1998, 310). In terms of withdrawal rights,
there are restrictions. Spatially, the harvest is limited to
an 800-meter stretch of beach where the majority of
arribada nesting occurs. Sporadically, the arribada shifts
to a different section of the beach, as does the harvest-
ing; and although a spatial shift in the harvest is not
officially sanctioned, it is tolerated. The community’s
withdrawal rights are also restricted temporally to the
first thirty-six hours of an arribada. At all other times,
collecting sea turtle eggs is prohibited.

Management rights are stipulated in the original law
allowing for the harvest. The community is responsible
for almost all aspects of project management, and these
responsibilities are exercised through an elected Junta
(board of directors). The Junta organizes work groups
and additional turtle protection activities (e.g., beach
guarding and cleaning), pays for environmental moni-
toring, sets and administers fines, pays salaries, awards
contracts for egg selling routes, and invests profits in
community development projects. The Junta cannot
change the temporal nature of withdrawal rights, but
within the thirty-six-hour period it can decide how much
or little to harvest. Punishment for individual members
caught breaking the rules is determined by the Junta and
is usually a ban from one or more future harvests
(Campbell 1998).

The cooperative exercises exclusion rights. Participa-
tion in the cooperative was originally restricted to resi-
dents of Ostional who had been there for at least five
years and who were over the age of fifteen. Ostional was
defined to include outlying farms and households located

along the road for several kilometers in either direction.
No formal record of how these limits were defined was
found in project documents, but according to local in-
formants the boundaries were determined based on how
these households were traditionally identified (Campbell
1997). Children of members could become members
themselves on turning fifteen and, originally, immigrants
could join once they had resided for five years and paid a
membership fee. New membership is now open only to
children of existing members. Membership restrictions
were part of the original management plan (a ceiling of
150 members was set, but this has been exceeded).
Recognition of the need to limit membership (and egg
harvesting) is offset to some extent by sympathy for
expanded membership and concern for issues of fairness
(Campbell 1998). Because the temporal restrictions on
the harvest ultimately limit how many eggs can be taken,
increased membership is more likely to lead to decreased
profits per member than to a greater numbers of eggs
harvested.

Support for the project among Costa Rican residents
in Ostional who are not members of the cooperative is
high, as most of these people provide goods and services
in town and recognize that the egg harvest provides
money for such purchases (Campbell 1998). However,
residents of surrounding villages lost open access to eggs
when the project was established. To compensate for this
loss, outside families are allowed to collect one-hundred
eggs per household for personal consumption immedi-
ately following the formal collection (Campbell 1998).

The Influence of Sea Turtle Status and Migrations on
Rights at Ostional. Olive ridleys are believed to be the
most numerous sea turtle species (Pritchard 1997a).
They are listed as endangered on the IUCN Red List,
which is probably suitable for Atlantic Ocean popula-
tions, but the situation in the Pacific basin is different.
The end in 1990 of a large commercial harvest of olive
ridleys in Mexico and a subsequent (and surprisingly
rapid) rebound in nesting numbers at key beaches
(Márquez, Peñaflores, and Vasconcelos 1996) have con-
tributed to population stability and a likely increase.
Thus, the overall status of olive ridleys cannot be used to
argue against the Ostional egg harvest by those who op-
pose consumptive use.

Perhaps because olive ridleys are more numerous than
other species, there have been few studies of olive ridley
migrations (but see Plotkin et al. 1995). Some regional
migration is likely, however, and movement between
Ostional Beach and a second arribada aggregation to the
north, at Nancite Beach in Santa Rosa National Park,
has been observed (H. Kalb, unpublished data).11 Far
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from human settlement, the beach at Nancite is not
subject to human exploitation. Olive ridleys also nest
solitarily at a number of locations along the Pacific Coast
of Costa Rica (and in many countries of the region). Eggs
from some nests on these beaches are harvested illegally,
but in general exploitation elsewhere is not invoked as
an argument against Ostional. In fact, one of the original
goals of the project was to saturate the national market
with legal eggs from Ostional, which, when combined
with price controls, would discourage illegal harvesting
elsewhere (Campbell 1998). The intended spatial impact
was conceived as both local and national; however, there
have been few studies evaluating the success of this
objective.

It is also difficult to invoke migrations as an argument
against egg harvest versus turtle harvest. Turtles move
through space and across scale; eggs are deposited at
local beaches. Eggs result in hatchlings that do migrate
and become part of a shared population, but sea turtle
experts are generally more tolerant of egg harvesting, due
to low survival rates of hatchlings to adulthood (an es-
timated one in 1,000 hatchlings reaches maturity).
There is specifically tolerance for egg harvesting on ar-
ribada beaches (Campbell 2002c), where the mass arrival
of thousands of turtles to a small stretch of beach over
several days means that eggs laid early in the arribada are
often dug up and destroyed by subsequent nesting fe-
males. This is, in essence, the biological rationale for the
harvest: eggs collected during the first thirty-six hours
would likely be destroyed if not collected.

National Level: Turtle-Based Tourism in Costa Rica

The Ostional egg harvest is an exception to the rule of
sea turtle conservation in Costa Rica. To provide a sense
of this national approach, property rights, and how the
discussion of these is impacted by sea turtle status and
migrations, are considered at three other sea turtle sites
in Costa Rica, all on the Caribbean coast. Tortuguero
National Park protects what is considered the largest
rookery for green turtles in the Atlantic (Troëng and
Rankin 2005). An estimated 27,000 females nest an-
nually, and Tortuguero is one of the region’s beaches that
has seen increased nesting over three generations (of
93–100 percent; Seminoff 2004a). A U.S.-based non-
government organization (NGO), the Caribbean Con-
servation Corporation (CCC), has a permanent field
station there and has maintained a green turtle tagging
program since the 1950s. It runs a volunteer program to
support its work financially and with labor (Campbell
and Smith 2005, 2006).

The port city of Limón and capital of Limón Province
was the center of a regional green turtle fishery that
thrived until the 1960s and continued at low levels until
1999. This fishery drew on the Western Atlantic and
Caribbean green turtle population that is believed to be
increasing (Seminoff 2004a). The CCC has increasingly
played a role in turtle conservation in Limón, through its
national office in San José.

The Gandoca-Manzanillo Wildlife Refuge includes a
leatherback nesting beach adjacent to Gandoca Village.
Nesting is believed to be increasing, and Chaverri (1999)
argues that Gandoca is the second most important
rookery for leatherbacks in the Caribbean. A national
NGO named ANAI runs a turtle conservation project in
Gandoca, through locally employed staff and interna-
tional volunteers (Gray 2003). The harvest of sea turtles
and their eggs is prohibited throughout Costa Rica, and
has been since 1966 under Wildlife Conservation Law
4551 (the 1983 Wildlife Conservation Law 6919 allows
for the Ostional egg harvest as an exception). However,
limited consumptive use was authorized, or tolerated,
until very recently in all three of these examples.

Tortuguero residents participated in the regional
green turtle fishery during the first half of the twentieth
century, and green turtles were taken from the beach
until the Park was established in 1975 (Parsons 1962;
Lefever 1992). After the Park’s establishment, Tor-
tuguero residents retained limited withdrawal rights.
These allowed a harvest of a few green turtles per week
(estimates vary from one to three), to share among
community members in order to meet cultural demand
for turtle products. By the mid-1990s, this use had been
curtailed, first by rules changes that were onerous to the
extent that the community no longer applied for this
right (Campbell 2002a), and more recently by stronger
sea turtle protection laws.12 There is evidence that some
local people, particularly long-term residents, would like
access to a limited number of turtles for consumption
(Peskin 2002). For example, a group of local people
proposed that they be allowed to take turtles found
freshly dead on the beach (specifically those killed by
jaguars and missing only the head and flippers). Park
employees denied this request because it was not in line
with Costa Rica’s strict nonextractive policy (personal
communication, Zoë Meletis, PhD researcher, Duke
University, October 2004).

The regional green turtle fishery based out of the city
of Limón served international markets for turtle prod-
ucts, primarily in the United States and Europe (Parsons
1962). Following the outlawing of turtle fishing in Costa
Rica (and, perhaps more important, the closure of many
foreign markets), the commercial fishery eventually
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stopped. However, to meet cultural demand for turtle
meat, a 1983 law reinstated some withdrawal rights for
Limón fishers by licensing an annual catch of 1,800
green turtles. In 1999, this fishery was closed following a
petition by Costa Rican and U.S. NGOs, including the
CCC. The arguments for closure were based on the
constitutional legitimacy of the law allowing the harvest,
Costa Rica’s commitments to international agreements,
and failure to adequately enforce the law (Taft 1999).

Leatherback turtle eggs were collected by residents of
Gandoca Village for subsistence purposes until the
Gandoca-Manzanillo Wildlife Refuge was established in
1985 and ANAI began a turtle project on Gandoca
Beach. Unrestricted access to eggs then halted, though
limited withdrawal rights were retained by villagers until
the mid-1990s. Local families were given the right to
harvest a certain number of eggs, and this number was
negotiated annually by Refuge staff, ANAI, and the
community. Thus, the community theoretically shared in
management rights. The rationale for the harvest was
described by ANAI as follows:

Information collected from Gandoca residents shows that
community support for the project will increase, and
poaching by locals will be reduced if local residents are
permitted to consume moderate numbers of eggs in a
controlled manner. In many cases it appears that what
matters is not so much whether a given family obtains eggs
as that they do not feel prohibited from doing so.

—(ANAI 1995)

At that time ANAI recognized the political impor-
tance of maintaining withdrawal rights, however, the
limited egg collection no longer occurs. The decision to
end the harvest was made by Refuge staff and ANAI,
and the community was reportedly divided over the issue
(Gray 2003).

With the end of the withdrawal rights at Tortuguero,
Limón, and Gandoca, rights of management and exclu-
sion as held by communities become moot. There is
evidence that local communities had some say in man-
agement decisions about extraction programs (e.g., the
community in Gandoca participated in negotiating the
annual number of eggs harvested), but those in support
of harvesting were eventually overruled by those who
were not. The term ‘‘community’’ is itself problematic;
for example, in Tortuguero the views of the community
have changed dramatically over the past decade as
ecotourism has grown, and many residents are fully
supportive of the nonconsumptive use policies of the
Park (Peskin 2002). Though there is a danger in setting
up a dichotomy, with the community in opposition to
NGOs and government, it remains true that some

community members lost access to resources against
their wishes.

In all of these examples, ecotourism is proposed as an
alternative use of sea turtles, one that allegedly brings
economic benefits to communities and encourages their
participation in conservation (Campbell 2002a). Costa
Rica’s general approach to wildlife conservation is non-
consumptive, with wildlife for use by ecotourists (na-
tional and international), the ecotourism industry, and
scientists. Ecotourism is a national priority, and Costa
Rica has cultivated a green image to capitalize on this
growing segment of the travel industry (Campbell
2002b). Tortuguero is a prime destination for ecotourists,
receiving in excess of 80,000 tourists in 2004 (Harrison
et al. 2005), many of whom visit to see green turtle
nesting (Jacobson and Robles 1992; Lee and Snepenger
1992). Gandoca has a much smaller tourism industry,
with approximately 300 tourists visiting as volunteers
working for ANAI and very few independent visitors
(Gray 2003). Limón is targeted for tourism development
(Cuevas 2002), but progress has been slow (Troëng,
Castro, and Chamorro 2004) and the city receives few
visitors relative to its size and to other tourism desti-
nations on the Caribbean coast.

The growth of tourism and its economic importance
fuel arguments against traditional withdrawal rights.
Tourism and consumptive use of turtles are portrayed as
incompatible (Campbell 2002a), particularly by the
CCC, whose scientific director in 2004 coauthored a
World Wildlife Fund (WWF) study on ecotourism that
argues for the incompatibility of consumptive and non-
consumptive use, and the greater economic value of
nonconsumptive use (see Troëng and Drews 2004).
Tourism restricts more than access to turtles, however; in
Tortuguero and Gandoca, it also restricts access to the
beach (public space under Costa Rican law) during the
nesting season. Park staff and NGO staff and volunteers
have access to the turtles and beaches, but all other
people are restricted from the beach from 6 p.m. onward,
unless accompanied by a guide. In both places, tourists
gain access through payment of a fee, and volunteers
with the CCC and ANAI gain access through paid
registration in their respective volunteer programs.

The Influence of Green and Leatherback Turtle Status
and Migrations on Rights in Tortuguero, Limón, and
Gandoca. Nesting numbers have traditionally been used
as indicators of population status. Given the increasing
nesting population of green turtles in Tortuguero specif-
ically and the region in general, restrictive conservation
policies for this species cannot be justified based solely
on nesting numbers. Instead, the CCC highlights sea
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turtle migrations in its conservation discourse, and the
importance and size of the Tortuguero nesting popula-
tion and the long history of flipper tagging means that
there are extensive data on where Tortuguero green tur-
tles go. There are other ways of discounting the impor-
tance of nesting increases at Tortuguero. Bjorndal and
Bolten (2003) have argued that it is not enough to see
nesting numbers increase; the goal for population recov-
ery must be population sizes reported by early explorers
to the Americas. Campell and Lagueux’s (2005) popu-
lation modeling also warns of an impending crash in
Caribbean green turtle populations, including nesters at
Tortuguero, due to harvesting in Nicaragua.

The CCC also satellite tracks turtles, both as an
education tool and to further understand migrations.
These migrations are invoked in two ways. First,
migrations mandate the intervention of the CCC in
other places; the CCC was one of the petitioners in
the closure of the Limón fishery (Taft 1999), for exam-
ple, and is now focused on other key migration spots:
‘‘tag returns make it clear that turtles nesting there
[Tortuguero] disperse to feeding areas throughout the
Caribbean. A large portion of them go to the Miskito
Coast of Nicaragua. Efforts are now focussed on limiting
the number of turtles killed there for meat’’ (CCC
2003b). Second, migration of Tortuguero’s nesting
green turtles to places where they remain under threat
mandates continued and even increased vigilance at
Tortuguero.

Global leatherback status is effectively invoked in
discourses about conservation at Gandoca (and in the
region), even as leatherback nesting at Gandoca Beach
may be increasing. The decline of the Pacific leatherback
is currently a hot topic in sea turtle conservation, and
has been since a Nature publication (Spotila et al. 2000)
that predicted impending extirpation in the absence of
drastic action. Leatherbacks were listed as critically en-
dangered on the IUCN Red List in 2000, but, as previ-
ously discussed, the situation of Atlantic leatherbacks is
quite different, with increased nesting on key beaches
throughout the region. Troëng, Chacón, and Dick
(2004) conclude that leatherback nesting along the
Caribbean coast of Central America represents the
fourth largest nesting colony in the world. Nevertheless,
the global status of leatherback turtles is invoked as
mandating regional conservation efforts: ‘‘The decline in
global nest numbers means that the leatherback research
and conservation efforts on the Caribbean beaches of
Central America are becoming increasingly important’’
(CCC 2003a).13

The migratory nature of leatherbacks and their
unique nesting behavior combine with their status in an

interesting way. Most sea turtle species show strong fi-
delity to specific nesting beaches, whereas leatherbacks
often nest at multiple beaches in a particular region
(Eckert et al. 1989; Girondot and Fretey 1996). Chaverri
(1999) and Troëng, Chacón, and Dick (2004) agree that
leatherback nesting at Gandoca Beach is increasing,
though Troëng, Chacón, and Dick evaluate this trend in
terms of a regional population of leatherbacks migrating
between nesting sites along Costa Rica’s Caribbean
coast. They cite negative trends at other beaches (in-
cluding Tortuguero) to argue for a possible decline in the
regional population. ANAI identifies migrations as crit-
ical and is beginning to study them in order to contribute
to regional and international management by ‘‘compe-
tent organizations’’ (Chacón and Hancock 2004). ANAI
specifically cites regional migrations between nesting
sites as an additional complication for management.

International Level: Eliminating Use through the
Inter-American Convention for the Protection and
Conservation of Sea Turtles

The Inter-American Convention for the Protection
and Conservation of Sea Turtles (IAC) entered into
force on 2 May 2001.14 Currently, ten states have ratified
the IAC (Belize, Brazil, Costa Rica, Ecuador, Honduras,
Mexico, Netherlands, Peru, the United States, and
Venezuela), and two are signatories (Nicaragua and
Uruguay). The stated purpose of the IAC is ‘‘to promote
the protection, conservation and recovery of sea turtle
populations and of the habitats on which they depend,
based on the best available scientific evidence, taking
into account the environmental, socio-economic and
cultural characteristics of the Parties’’ (Article II). The
first measure listed toward achieving that purpose is
‘‘The prohibition of the intentional capture, retention or
killing of, and domestic trade in, sea turtles, their eggs,
parts or products’’ (Article IV, 2.a). Thus, the conven-
tion delivers a strong message opposed to consumptive
use.

The first measure of the IAC makes clear that with-
drawal rights to sea turtles are to be curtailed throughout
the entire region (at least in the territorial waters and on
the beaches of signatory states). There is an exception
clause (Article IV, 3.a) related to Article IV, 2.a, which
allows for withdrawal rights to be extended under certain
circumstances:

Each Party may allow exceptions to Paragraph 2(a) to sat-
isfy economic subsistence needs of traditional communities,
taking into account the recommendations of the Con-
sultative Committee established pursuant to Article VII,
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provided that such exceptions do not undermine efforts to
achieve the objective of this Convention. In making its
recommendations, the Consultative Committee shall con-
sider, inter alia, the status of the sea turtle populations in
question, the views of any Party regarding such populations,
impacts on such populations on a regional level, and
methods used to take the eggs or turtles to cover such
needs.

The exception clause reveals much about how rights
are conceived in the IAC. It stipulates that some with-
drawal rights may be awarded for subsistence use by
traditional communities, but neither ‘‘subsistence’’ nor
‘‘traditional’’ is defined, and previous research suggests
they are likely to be interpreted narrowly (Campbell
2000). At the second meeting of the IAC’s Scientific
Committee, the need to define subsistence was identified
as a ‘‘fundamental’’ task (IAC 2005, para. 6.c). Fur-
thermore, while it is possible that some communities will
retain withdrawal rights under the exception clause, a
community’s role in securing such rights (i.e., its ability
to exercise management or exclusion rights) is not ad-
dressed. Rather, the clause allows states to propose ex-
ceptions and consider the advice of the IAC’s
Consultative Committee in doing so. The Committee, in
turn, is to consider the view of any Party to the con-
vention and the exception’s regional impacts.

As an international agreement, it is not surprising
that the IAC recognizes management rights of states,
and seeks agreement among states to forgo some of those
rights and to agree on management activities. For ex-
ample, states agree to standardize management practices
in a variety of ways, including eliminating withdrawal
rights (Article IV), protecting turtle habitat (annex II),
and using turtle excluder devices in shrimp trawls (an-
nex III); see Campbell, Godfrey, and Drif (2002).
However, the IAC’s attempt to supersede the rights of
sovereign states regarding withdrawal rights was not
entirely successful. For example, any Party asking for
an exception under Article IV, 3.a, after having consid-
ered the Consultative Committee’s recommendations,
is not bound by the recommendation. Attempts to
make exceptions subject to unanimity among Parties
failed.

Management rights in this instance can also be con-
sidered in terms of access to and influence on the IAC’s
decision-making process, and the IAC has an interesting
history in this regard. The treaty is a result of intergov-
ernmental negotiations that began in 1994. The original
focus was on the use of turtle excluder devices (TEDs) in
shrimp trawl nets, and the impetus was U.S. Public Law
101-162 that requires the use of TEDs by nations

wishing to export shrimp to the United States (Frazier
2000). A hemispheric treaty on the use of TEDs was
seen as an alternative to unilateral U.S. inspection and
certification of foreign shrimp fleets and, in the early
stages of negotiations, governments and fishing organi-
zations dominated, with little participation by sea turtle
experts. In contrast, in post-1995 negotiations, scientists,
conservationists, and NGOs all played roles, and the
IAC expanded beyond TEDs to include scientific re-
search on sea turtles (Article VIII), habitat conservation
and management (Article IV, 2.d., and annex II), and
subsistence use of sea turtles (Article II, 3). Naro-Maciel
(1998) and Frazier (2000) link this broadened scope to
the inclusion of NGOs’ concerns. States are the focus of
decision making, however, scientists and NGOs also
negotiated for seats on the Scientific and Consultative
Committees respectively. For example, the director of
ANAI’s sea turtle project holds a seat on the Scientific
Committee, and the CCC is one of three NGO repre-
sentatives on the Consultative Committee. In contrast,
local people have no formal means of accessing IAC
decision making. Any assumptions about the role of
NGOs in representing local people should be made with
caution (Macdonald 1995; Meyer 1995; Howes 1997;
Campbell, Godfrey, and Drif 2002), particularly in this
case where the represented NGOs are Defenders of
Wildlife (Mexico), World Wildlife Fund, and the CCC.15

As an international treaty, the IAC sees states as
holding exclusion rights and seeks agreement among
parties to exercise these to their fullest (i.e., eliminate
withdrawal rights for everyone), in all but exceptional
cases.

The Influence of Sea Turtle Status and Migrations on
Rights in the IAC. The preamble to the IAC states that
unspecified species of sea turtles in the Americas are
considered ‘‘threatened or endangered, and that some of
these species may face an imminent risk of extinction.’’
Thus, global status as defined in the Red List is invoked
as a justification for the treaty. This justification is in-
teresting given that some of the regional turtle popula-
tions shared by signatory countries are currently believed
to be increasing. Given that the treaty was tailored to the
region, reference to the regional population status would
have been justified.

The importance of sea turtle migrations as a motive
for pursuing a regional treaty is also explicit. The pre-
amble recognizes that: ‘‘sea turtles migrate widely
throughout sea areas and that their protection and
conservation require cooperation and coordination
among States within the range of such species.’’ Thus, all
management decisions, including the decision to invoke
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an exception, need to account for impacts on regional
sea turtle populations.

Because the IAC is a new convention and meetings to
date have focused primarily on structural and adminis-
trative issues, the importance accorded to sea turtle
status and migrations in the actual work of the con-
vention has yet to be seen. However, leatherback status
was discussed at the first meeting of the IAC’s Scientific
Committee, and a review was later posted on the IAC
website (Chacón 2004). The review summarizes popu-
lation trends separately for the Pacific and Atlantic, but
a proposed resolution emerging from the Scientific
Committee’s meeting (and later adopted at the second
Conference of the Parties, COP2CIT-001) applies to the
conservation of leatherback sea turtles in general. The
resolution’s actions focus on the Pacific, but its preamble
states that ‘‘some nesting colonies in the Wider Carib-
bean are decreasing’’ and makes no mention of regional
increases.

Interactions between Conservation at the Local,
National, and International Levels

The local, national, and international examples dis-
cussed above illustrate how property rights have been
assigned for sea turtles at selected sites in Costa Rica and
via an international agreement to which Costa Rica is
signatory. But how do these examples, operating at dif-
ferent sociopolitical scales, interact?

Costa Rica has established itself as a leader in con-
servation in general (Evans 1999) and for sea turtles
specifically. For example, the Secretariat for the IAC is
housed in Costa Rica and the 2004 International Sym-
posium on Sea Turtle Biology and Conservation was held
in San José, the capital city. With seven members on the
MTSG, Costa Rica’s representation exceeds that of other
Central American countries (with at most two members
each). The CCC is one of the oldest sea turtle NGOs in
the world and Tortuguero is one of the longest-studied
nesting sites. In general, Costa Rica’s approach to sea
turtle conservation is a nonconsumptive one and, as
discussed in the national examples, the rights of local
people to use sea turtles as resources are superseded by
the rights of tourists to visit them, of scientists to study
them, and of conservationists to know they are protected
(see also Campbell 2002a, 2002b). The Costa Rican
government (responding to concerns of NGOs) has al-
ready eliminated the limited withdrawal rights for com-
munities at Tortuguero, Limón, and Gandoca. The
interests of the state and NGOs can be expected to
coincide as long as ecotourism remains an important
source of foreign exchange in the country. In this sce-

nario, the Ostional egg harvest appears the ‘‘square peg’’
in the ‘‘round hole’’ of Costa Rican conservation. With
its international and national commitments to exclu-
sionary protection, what will Costa Rica do with the
Ostional egg harvest?

Under the IAC, it is unlikely that the Ostional egg
harvest would qualify as an exception. The harvest is
neither for subsistence (the commercial sale of eggs
generates an important source of cash income) nor is it
undertaken by a traditional community (the commu-
nity’s establishment dates to the 1940s; Campbell 1998).
Whether Costa Rica will invoke the exception clause for
Ostional remains to be seen. The irony is that the clo-
sure of the egg harvest could threaten the nesting
population—one of the biological justifications for the
harvest being that removing a portion of eggs from the
beach increases hatchling success. In contrast to Os-
tional, the arribada at Nancite Beach in Santa Rosa
National Park is decreasing in size, and one factor that
may contribute to this is the high level of sand con-
tamination associated with rotting eggs, occurring when
succeeding waves of nesting turtles unearth and rupture
eggs laid by previous arribada nesters (Cornelius et al.
1991; Honarvar, Plotkin, and Spotila 2006). If this
theory is correct, stopping the egg harvest could lead to
similar declines in nesting. Furthermore, if the egg har-
vest has reduced the black market for turtle eggs from
other beaches by flooding the market with plentiful and
cheap legal eggs, closing the Ostional project could
provide incentives for illegal harvest from other nesting
beaches in Costa Rica.

Given experts’ preference for nonconsumptive use via
ecotourism, and the importance of ecotourism in Costa
Rica, it is worth considering the role of ecotourism in
Ostional. Based on research there during the mid-1990s,
Campbell (1999) suggested that tourist displeasure with
the egg harvest posed a potential threat to it. During the
author’s 2004 visit to Ostional, local tourism guides
confirmed that tourists are often upset by the idea of egg
harvesting, whether or not they witness it. The increase
in tourism to Costa Rica in general may also influence
sea turtle conservationists’ views of the egg harvest in
Ostional. When the Ostional project was initiated, it was
widely discussed in the sea turtle community and most
biologists supported it (Pritchard 1984). In 1995,
Campbell (1997) found continued support among in-
terviewed experts; although some experts were unwilling
to state definitively that the harvest was biologically
sustainable, they agreed that it appeared to be. Fur-
thermore, very few experts saw tourism as a development
strategy for Ostional; those who did suggested that it
might help reduce dependence on the egg harvest rather
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than replace it, but were wary of its potential negative
impacts on both the turtles and the community
(Campbell 1997). Since then, ecotourism has become
more widely promoted by sea turtle conservationists in
general, and this enthusiasm may now extend to Os-
tional. During the 2004 International Symposium on Sea
Turtle Biology and Conservation, four turtle biologists
and conservationists working in Costa Rica suggested to
the author that the Ostional egg harvest should end
because (a) it goes against general Costa Rican conser-
vation philosophy; (b) its existence detracts from con-
servation efforts elsewhere in the country; and
(c) further tourism will provide greater revenue to local
people in Ostional.16

Because sea turtle status and migrations are not easily
invoked as arguments against egg harvesting at Ostional,
the policy priorities of sea turtle conservation experts are
revealed. Few sea turtle experts challenge the biological
basis of the harvest, and thus decisions about whether
harvesting in Ostional should continue or not will likely
be caught up in wider beliefs about rights to resources,
and more generally about conservation, development,
and consumptive versus nonconsumptive use. In the
arguments against the egg harvest listed above, biology
and ecology are absent. Instead, the withdrawal rights of
Ostional residents are depicted as conflicting with the
rights of conservationists to see their vision of Costa
Rican conservation dominate, and with the rights of
tourists to witness undisturbed, people-free nature.
Conservationists may sincerely believe that ecotourism
will generate more revenue than the egg harvest, but
other issues (distribution of revenue, tourism-linked in-
flation, and economic leakage) need to be considered
before claims of ecotourism’s greater value can be made
(Honey 1999; Scheyvens 1999; Mowforth and Munt
2003). Furthermore, economic benefits of the egg har-
vest are only one factor contributing to the community’s
support for it. Management rights are a critical compo-
nent of socioeconomic stability (Campbell 1998), and
how these would change should Ostional turn exclu-
sively to ecotourism, and the unlikelihood that these
would be retained locally, should be taken into account.

Discussion and Conclusions

Regardless of how the Ostional egg harvest fares in
the future, the local, national, and international exam-
ples discussed above illustrate that both scale and space,
separately and in combination, present challenges for sea
turtle conservation and dominate in conservation dis-
course. The global distribution and migrations of turtles,
issues of space, are invoked by sea turtle experts to

override local rights of withdrawal, management, and
exclusion, and to assign these rights at other sociopo-
litical scales. National or international conservation
priorities (currently coincidental due to the importance
of ecotourism to both the state and conservation
NGOs), issues of sociopolitical scale, are invoked to the
same effect. Because of the difficulties and uncertainties
associated with managing sea turtles across space and
scale, the default management position advocated op-
poses consumptive use, and this is articulated at the
international level and translated through national
governments to local communities. Thus, scale and
space combine to privilege certain approaches to study-
ing sea turtle ecology (e.g., using satellite telemetry or
DNA analysis to better understand long-distance mi-
grations), certain conservation strategies (e.g., no use, or
nonconsumptive use through tourism), and certain ac-
tors in the decision-making process (e.g., NGOs, gov-
ernments, and scientists, working collaboratively at a
regional and preferably global level).

Sea turtles do migrate, and some populations of sea
turtles face high levels of threat; a critical realist ap-
proach demands that these biological and ecological
facts be acknowledged. However, these are not the only
facts, and that ecology is political is illustrated through
the sometimes selective use of ecological data by con-
servationists. In the examples discussed, particularly at
the national level, differences in species numbers across
space are ignored or questioned, in spite (or because) of
evidence that some regional populations, including olive
ridleys in Ostional, greens in Tortuguero and Limón, and
leatherbacks in Gandoca, are faring better than global
species listings suggest. Which facts conservationists
choose to highlight and what they do with them are of
critical concern to political ecologists, as selective use
can mask other issues such as beliefs about rights to
resources. It is only when ecological data cannot be used
to support a particular position (e.g., one in favor of the
closure of the Ostional egg harvest) that these beliefs
come to the surface. However, in articulating these be-
liefs about rights, scale remains important; when experts
argue that egg harvesting in Ostional should be halted
because it ‘‘doesn’t fit’’ with Costa Rica’s national ap-
proach, they are arguing about sociopolitical scale and
preferencing the national over the local. Brown and
Purcell (2005) argue that treating scale as an object of
inquiry is one way to avoid falling into the ‘‘local trap,’’
where activities at the local scale are assumed to be in-
herently more likely to have desired social and ecological
effects than activities at other scales. This article uses
scale as an object of inquiry in order to situate a local
project within a wider political struggle over the scale at
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which conservation takes place. Ecological arguments do
not exist in isolation, but are tied to this wider struggle
and used in its service.

An important consequence of privileging the national
and international is the potential marginalization of local
people in determining, managing, and participating in
locally meaningful conservation. Marginalization reflects
unequal power in conservation, and Bryant (1998) dis-
tinguishes between different forms of power, including
power over how resources are used (material practice)
and power over ideas (discourse). This article has shown
how an epistemic community of sea turtle conservation
experts participates in receiving narratives and con-
structing discourses (i.e., controlling ideas) about sea
turtle conservation. Political ecologists have studied ex-
perts and their discursive practices, but such studies
have been critiqued for overemphasizing what experts
‘‘say’’ without understanding whether or not there are
associated consequences (Watts 2000). By examining
the political ecology of sea turtle conservation at mul-
tiple scales, this article illustrates that sea turtle experts
do have power over material practice. ANAI and the
CCC have influenced material practice at their field
sites (promoting the elimination of withdrawal rights,
promoting and playing an active role in tourism), and
nationally (campaigning to end the sea turtle fishery in
Limón). That these organizations are now officially
represented on the Scientific and Consultative Com-
mittees of the IAC means they may have further impacts
on material practice in Costa Rica and in other signatory
countries. For example, the CCC’s scientific director
(until 2006) has been one of the main proponents of
replacing consumptive with nonconsumptive use
(Troëng and Drews 2004) and made a presentation on
the economic superiority of ecotourism to the IAC’s
Scientific Committee (IAC 2004, 7). Thus, sea turtle
biologists and conservationists play multiple roles, mov-
ing between the local, national, and international
scales.17

That sea turtle biologists operate at different socio-
political scales further contributes to understanding scale
as political. First, it helps move away from the ontolog-
ically given notion of scale critiqued by Brown and
Purcell (2005). Sea turtle biologists are at once local,
national, and international actors. Although they would
never relinquish their roles in local conservation activ-
ities (nor deny their importance), they align with the
state when their interests coincide, and actively par-
ticipate in international policy formation. Second,
Brown and Purcell suggest that it is most often margin-
alized communities that try to ‘‘jump scale’’ when ex-
isting scalar arrangements do not suit them. Biologists

and conservationists are seldom if ever characterized as
marginalized in the conservation literature, but rather
are the powerful elite. Part of this power may be derived
from the ease with which they can ‘‘jump scales’’ to suit
particular needs as a matter of expediency, rather than
because they are marginalized. It is also possible that
current emphasis on scaling-up conservation reflects
expert dissatisfaction with existing scalar arrangements,
a point revisited in the final paragraph.

The application of common property theory in this
article has contributed to the analysis of the political
ecology of sea turtle conservation, but it has also illus-
trated how common property theory can benefit from
political ecology. First, regarding the benefits for political
ecology, common property theory stresses the need to
distinguish between different types of property rights, but
the analysis in this article illustrates that sea turtle ex-
perts rarely make such distinctions; rights are rights to
use resources (rights of withdrawal). However, with-
drawal rights in themselves are not always enough to
garner support for conservation, and management rights
may be just as important to local communities. Recog-
nizing such distinctions may help improve all types of
conservation undertakings, including ecotourism proj-
ects. Ecotourism is seldom categorized as consumptive
use, but thinking about the rights to benefit from tour-
ism, to manage its development, and to decide who
participates and who is excluded could help conserva-
tionists in designing and implementing projects that in-
crease local participation in and benefits from
ecotourism, and encourage greater support for it. By
engaging conservationists in a broad discussion of
property rights, political ecologists (and other social
scientists) may contribute to improved conservation
practice.

Second, regarding the benefits to common property
theory, the article has shown that rights to highly valued
resources and species are not just assigned (and negoti-
ated, and contested) locally, but at other sociopolitical
scales as well. Experts saw the rights of tourists, of the
Costa Rican government, of Costa Ricans in general, of
scientists, and of NGOs as equally (and sometimes
more) compelling than those of local people, and na-
tional and international policy instruments reinforce this
multiscalar view of rights. It is in this scaling-up of rights
assignment that political ecology contributes to common
property theory. The latter has been critiqued for fo-
cusing too much on local institutions and rational
choices made by individuals, and for failing to put these
institutions and choices into a broader historical, polit-
ical, and social context (McCay 2002). For example,
Agrawal (2003, 251) argues that the common property
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literature has tended to ‘‘ignore how the local is created
in conjunction with the external and constituted in re-
lation to its context.’’ Similarly, Steins and Edwards
(1999, 543) suggest that common property theory ‘‘fo-
cuses on the internal dynamics of resource management;
that is, the resource system is studied in isolation from
the wider political economy in which it is embedded.’’
Political ecology’s interest in scale forces a common
property analyst to ‘‘look up’’ from the local to the other
sociopolitical scales that contribute to this wider con-
text. Giordano (2003) begins this process by highlighting
the importance of scale in understanding the potential
for common property management; it can be taken fur-
ther by integrating an analysis of the politics of scale.

This article has examined the political ecology of sea
turtle conservation, but there are lessons to be learned
for conservation in general. Several concepts popular in
conservation biology—migratory corridors, ecoregions,
seascapes—all work at large geographic and sociopoliti-
cal scales, and Zimmerer (2006) categorizes current
emphasis on such scales as part of the globalization of
conservation. There may be biological justifications for
approaching conservation at these scales, but, as this
article shows, biological arguments cannot be separated
from nonbiological ones (e.g., regarding rights to re-
sources) and they warrant close scrutiny. Scaling-up
conservation to account for a migratory corridor, for
example, may also serve to bypass communities and
place responsibility for conservation firmly in the hands
of NGOs, national governments, and international or-
ganizations, whether or not this is the explicit intention
of these actors. In some cases, scaling-up may not be
biologically necessary and may even undermine existing
conservation projects that are successful, but at the
‘‘wrong’’ (local) scale (for examples of the unintended
consequences of globalized conservation, see Zimmerer
2006).

The move to scale-up conservation coincides with the
backlash against community-based conservation dis-
cussed in the introduction (and detailed in Wilshusen et
al. 2002), which is associated with the ongoing debate
between the ‘‘pro-parks’’ and ‘‘pro-people’’ camps in
conservation. In light of this debate, attempts to scale-up
conservation can be interpreted as a strategy by the pro-
parks camp in a wider political struggle over who should
dictate and control conservation, and to change the
terms of the debate itself. In this view ‘‘scale and scalar
configurations are not an independent variable that can
cause outcomes, rather they are a strategy used by polit-
ical groups to pursue a particular agenda’’ (Brown and
Purcell 2005, 608; emphasis in the original). It is the role
of political ecologists to interrogate the consequences of

such strategies and agendas for both people and re-
sources. However, given their interests in human and
biophysical systems, political ecologists may also be well
positioned to contribute to policy reform that improves
conservation outcomes, and to help move debates about
conservation policy beyond what Brockington, Igoe, and
Schmidt-Soltau (2006) and Redford, Robinson, and
Adams (2006) have described as an unproductive im-
passe that results in conservation beneficial to neither
people nor resources.
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Notes

1. Due to the breadth of work drawn on in this article, limited
information on study sites, methods, and results is provided
in footnotes in specific sections. Readers are directed to re-
lated publications for further detail.

2. The public popularity of sea turtles is reflected in an Internet-
based study by Ellis (2003), who found that the third most
popular type of volunteer tourism opportunity (i.e., working
expeditions for tourists who pay financially and in-kind to
participate in research and conservation projects) is to work
with sea turtles, behind the general categories of ‘‘marine
mammals’’ and ‘‘terrestrial mammals.’’ A recent special issue
of the Maritime Studies journal (MAST 2005) examines sea
turtles as flagship species.

3. At the time of writing, membership of the MTSG has been
dissolved and a reappointment process is underway. Prior to
this, there were 293 members. Approximately 60 percent of
these were from developed countries, and 35 percent were
from the United States.

4. The success or failure of the national parks model is open to
interpretation and depends on criteria adopted by the as-
sessors. ‘‘Failure’’ here refers not to the absolute number of
parks and protected areas in developing countries, which has
increased dramatically over the past three decades (Zim-
merer 2006), but to the failure of the exclusionary national
parks approach to recognize wider socioeconomic realities,
and to the conflicts between parks and people that have
resulted. Traditional conservation activities have often
proved inappropriate in developing countries where subsis-
tence rural livelihoods are at stake, where limited funds are
available for state-financed exclusionary protection, and
where perceptions of nature as ‘‘sacred’’ and ‘‘separate’’ do
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not necessarily hold true with the local human population.
The results can have negative impacts on biological conser-
vation, but also raise concerns about the justice of a pro-
tected-areas approach.

5. In total, forty-two experts from Canada, the United States,
and Costa Rica were interviewed in 1995 and 1996. Inter-
views were semistructured and guided by broad questions
related to changing conservation policy and the emergence
of sustainable use and community-based conservation as
popularly promoted conservation tools. More specific ques-
tions about Costa Rican case study sites were included, al-
though the amount of time spent on these varied greatly
according to the experience of the interviewee. Interviews
were conducted in the interviewee’s home or office and
lasted anywhere from fifty minutes to over two hours. In-
terviews were taped and transcribed verbatim, and have been
analyzed from a variety of perspectives (Campbell 2000,
2002a, 2002c). Although the interviews are now ten years
old, the author is in regular contact with many of the in-
terviewees and is involved in debates about sea turtle con-
servation policy. Instances where expert views have evolved
or changed significantly are noted in the text, but overall the
original analysis of expert views holds true today.

6. For the purposes of this article, tourists viewing sea turtles on
nesting beaches are considered as exercising withdrawal
rights. They are not physically obtaining a resource unit (at
least not in the short term), but they are ‘‘withdrawing’’ an
experience, one based on the presence of sea turtles. Their
desires to do so often conflict directly with those of local
people to access more traditional withdrawal rights.

7. The summary of the Ostional example is based on research
conducted by the author in Ostional during 1994 and 1995,
and on follow-up research conducted in 2004 and 2005.
Research included in-depth interviews with key informants
and 10 percent of the adult population, a household survey
(conducted in both 1995 and 2004), and participant obser-
vation during eight months of residency in Ostional. Full
results and analysis of the early field work can be found in
Campbell (1998, 1999).

8. The summary of Costa Rica’s approach to wildlife conserva-
tion is based on fieldwork undertaken in Costa Rica and at the
specific field sites beginning in 1995, and on additional field
work undertaken by the author and her graduate students
since. Research methods have included interviews (and to a
more limited extent surveys) with local residents, tourists, and
employees of NGOs and government agencies working in the
area, analysis of related management documents, and par-
ticipant observation during field work (with individual seasons
lasting anywhere from two weeks to four months). Methods
and results associated with specific studies are detailed in
Campbell (2002a, 2002b), Peskin (2002), Smith (2002), Gray
(2003), and Campbell and Smith (2005, 2006).

9. The summarized analysis of the IAC is based on a more
detailed analysis that used contemporary concepts in wildlife
conservation to assess the extent to which the IAC ac-
counted for these when it was originally crafted (see
Campbell, Godfrey, and Drif 2002). In addition, the author
participated in a preparatory meeting prior the first Con-
vention of the Parties (COP), and has followed progress
through reports emerging from subsequent COPs (all docu-
ments available at http://www.iacseaturtle.org/iacseaturtle/
English/home.asp).

10. Although the Cornelius et al. (1991) study is now dated,
and the ability to assess the impact of harvesting regimes on
sea turtles is compromised by their delayed sexual maturity
(Mortimer 1995), the legal egg harvest has now been going
on for close to twenty years. This is longer than estimates of
ridley maturation times (eleven to nineteen years; see
Chaloupka and Zug 1997; Zug, Kalb, and Luzar 1997) and
this is possibly the most convincing argument vis-à-vis the
sustainability of the harvest.

11. While living in Ostional, the author recovered a satellite
transmitter that had been attached by biologist Heather
Kalb to a turtle nesting on Nancite Beach. Schulz (1971)
also found movement of olive ridleys between beaches on
either side of the border between French Guiana and
Suriname.

12. Costa Rica passed a law for the protection, conservation,
and recovery of sea turtle populations in October 2000
(Law no. 8325). The law addresses various issues, including
incidental capture of sea turtles in fisheries, regulation of
turtle tourism, and punishments for illegal use of sea turtles.
The collection of eggs by the Ostional EHP remains exempt
from the latter under Article 6 of the new law.

13. Using the critically endangered status of the leatherback as
a rationale, one Costa Rican biologist recently suggested to
the author that the egg harvest in Ostional should be
stopped because people cannot distinguish between the
highly endangered leatherback and the legal olive ridley
eggs supplied by Ostional (even though leatherback eggs
can be identified by their larger size).

14. The full text of the convention can be found at http://
www.iacseaturtle.org/iacseaturtle/English/texto.asp.

15. Delegates are listed at: http://www.iacseaturtle.org/iacsea
turtle/English/download/DelegadosdelComiteConsultivo.pdf.

16. These comments were made during the course of normal
conversation, rather than via formal research. One of the
four biologists who made these comments in 2004 was in-
terviewed in 1995, and at that time supported the con-
tinuation of the egg harvest. All of them are associated with
study sites in Costa Rica, and thus their views on conser-
vation and development in general have been formally
captured in related research.

17. Troëng’s work also shows that sea turtle biologists move
outside their areas of expertise. Troëng and Drews’ (2004)
arguments are based on an economic analysis of gross rev-
enue generated by ecotourism versus consumptive use at a
variety of case study sites. It has been criticized for use of
gross revenues, failure to estimate the value of subsistence
use, and inadequate statistical analysis (Moyle 2004).
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