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Summary

provision services (shrimp catching).

Coastal and marine ecosystems are relevant due to the numerous ecosystem services they provide. Over a 15-year period (1988-2003),
modifications of the coastal environment in the northeastern portion of the Yucatan Peninsula occurred due to several hydrometeorological
phenomena, inflicting adaptive processes on coastal communities. In 2003, hydrological rehabilitation and mangrove afforestation were carried
out in the Chabihau lagoon, which promoted two important ecosystem services for the community, namely support (mangrove forests) and

For this research, qualitative methodology was applied, whereby the community’s stock of social capital was identified, which was based on
participatory processes and organization in the usage of natural resources and habitat improvement. The results attest that the shrimp fishing
group has remained self-organized and has forged social capital. Within the community, participation in afforestation and environmental
education workshops sparked interest in long-term conservation and responsible management of their natural resources.
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Introduction

Ecosystem services comprise tangible and intangible benefits
that society obtains from conditions and processes occurring
in ecosystems. Human beings directly and indirectly use these
services through their functions [1].

Within the context of ecosystem services, social capital is
influenced by the forms of social organization used in managing
natural resources, which can be evaluated by the users themselves
[2-4]. Local users follow sustainability pathways contributing
to the sustainability of natural resources amidst a balancing act
between uncertainties and risks ensuing from multiple interests
centered around common resources [5,6]. The ultimate goal is to
achieve long-term sustainability, as demonstrated in a literature
review with 600 publications by Garregos-Simon et al. [7] and
with over 50 worldwide case studies [8].

The community stock of social capital [9] is crucial for the
success of community-based natural resource management by
predicting community action, and manifests itself via bonding and
bridging factors. Social cohesion concepts within the framework
of ecosystem services have been studied by social and natural
scientists [8,10], along with norms (formal and informal) as part
of social capital [11]. These have become indicators measuring the
success of productive dynamics driven by stakeholders working in
community-based natural resources management [12].

Aldrich and Meyer [3] identified a third dimension in social
capital: vertical ties (linking) with individuals representing
institutions or organizations in a position of authority. Inversely,
bonding and bridging dimensions are horizontal links with
individuals from immediate networks such as families, friends
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and neighborhoods. Horizontal ties within a community can be
strong, considering socio-economic aspects like religion, language
or education levels. Social capital is considered multifactorial
as it results from interpersonal relationships between people.
Thus, it is important to consider all three types of links when
measuring social capital, as social relationships and cohesion
build trust, foster reciprocity and social exchanges, and enable the
establishment of rules, norms, and sanctions for use of common
resources [1,13,14].

Strong social ties at the community level can enhance
ecosystem service flows by facilitating collective action and long-
term adaptive and interactive governance of natural resources
[15]. Furthermore, various aspects of social capital are central to
human well-being and may be affected by ecosystem change and
subsequent adaptive processes [1,13].

From a perspective of coastal human ecology [16], this case

study in México analyzed ecosystem services, habitatimprovement
actions and community participation relevant to the organization
of informal and formal groups for shrimp fishing in the Chabihau
lagoon taking into account the last two decades.

Site Description: Location and background of the so-
cial capital construction process

Chabihau is a town of 329 inhabitants in the municipality
of Yobain, located on the northern coast of the state of Yucatan
(Figure 1). It belongs to a micro-basin made up of four towns: San
Crisanto, Chabihau, Santa Clara and Dzilam de Bravo. The micro-
basin has a sea front 34-km long, comprising a sandy bar with
beaches and coastal dunes that cover a total of 1,020 hectares and
provides protection to 18,149 hectares of wetlands. Despite this,
more than 60% of the sand barrier shows severe deterioration
[17,18].

Figure 1: Location of Chabihau.
Source: Dettmer [18].
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Residents are mainly dedicated to fishing and salt extraction,
both for the population’s consumption and for salting fish and
selling it in Mérida and nearby towns [19,20].

In the socioeconomic report by Vallejo et al. [21], 59% of the
population in Chabihau is economically active (EAP), out of which
69% engages in finfish and octopus fishing at sea. However, these
are of low profitability and contribute to economic instability,
due to factors such as overexploitation, access permits, and
climatological events such as inbound winds from the north,
hurricanes and tropical storms [17,21]. Shrimp fishing accounts

for over 70% of the EAP in the season when the fishing fleet is
not utilized. It's worth noting that this activity serves a double
purpose, as households perform it to supplement their diet and
diversify sources of income. However, this activity often leads
to conflict between the community and the Fisheries Ministry
at federal and state level due to permanent closure conditions
[17,21,22].

In Chabihau, natural events have played a significant role in
shaping community dynamics and its coastal ecosystem. Hurricane
Gilberto (1988) and Isidoro (2002), caused the fragmentation of
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the sandy barrier, allowing fish and invertebrate species to enter
the lagoon. These events prompted the community to request the
construction of a road bridge at the lagoon’s open mouth in 1992
and later in 2003, creating a permanent connection between the
sea and the lagoon in the eastern part of the town. This changed
the hydrological regime of this ecosystem from a hypersaline
seasonal marsh to a tidal-dominated, euhaline/brackish coastal
lagoon. Consequently, this change brought social and economic
benefits, such as increasing self-consumption fishing, particularly
shrimp during the winter season (Febles, Novelo and Batllori,
2008) [23].

Between 1997 and 2003, various programs were implemented
with government and NGO funding, along with researchers at the
Human Ecology Department at CINVESTAV. Activities undertaken
included construction of bridges, road culverts, drainage channels,
mangrove afforestation and hydrological restoration of springs,

all with active participation of the Chabihau community. The
goal was to maintain and enhance the habitat for mangrove
development and fishing species, especially shrimp [17]. Initially,
the community was strongly encouraged to participate in these
activities on a voluntary basis to promote the provision service
(shrimp) from which they would benefit during the winter season.

In 1992, with intervention from CINVESTAV, an informal
social organization related to shrimp capture was developed, the
“Shrimp Task Group”, in response to the need for local shrimp
fishing regulations to ensure equitable resource utilization [24].
Initially, the Shrimp Task Group included members such as the
Social Solidarity Fishing Society “Yumil Ha” and the “Viento
de Oriente” Social Fishing Cooperative, (both belonging to the
Chabihau Ejido), salt producers (Social Solidarity Society “Salinera
de Chabihau”), ranchers, local women represented by a Women'’s
Agri-Food Unit (UAIM) and local municipal authorities [25].

ecosystem services management.
Source: Dettmer [18].
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Figure 2: Processes of social capital construction, environmental transformations and participatory processes in the natural resources and
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In 1997, the Shrimp Task Group evolved informally into the
Chabihau Lagoon Users Committee, which incorporated four new
members in addition to the six original groups. This committee,
comprising over 160 individuals, included leaders who assessed
fishing areas at the beginning of each season (October to
February). Results were analyzed during community meetings to
determine the season’s opening date and drawings were held to
assign groups to fishing areas [25]. Additionally, in the same year,
fishing authorities, in response to the collapse of industrial shrimp

fishing in the Gulf of Mexico, imposed a permanent ban on shrimp
fishing in inland waters (lagoon and estuaries) in Yucatan [26].
Consequently, all individuals engaged in low-scale shrimp fishing
operated illegally [25,27]. To address this, the User Committee, in
collaboration with CINVESTAV, conducted a study on shrimp fishing
in the area, leading to the establishment of the Rural Production
Society “El Camarén Vagabundo”. By 2004, the User Committee
was transformed into a new network-type organization, driven
by actions of the Mesoamerican Biological Corridor Program
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(CBMM) on the northern coast of Yucatan, with support from the
National Commission for Knowledge of Biodiversity (CONABIO)
and the World Bank, which facilitated the formation of new legally
constituted organizations, including three Cooperative Societies:
“Flores de Mangle” (plant nursery), “Mol Sohol” and “Hurich”
(managers of chivita snail), along with support groups for tourist
services, artisanal work, and maintenance of freshwater springs.
These groups were organized under the “Union of Cooperatives of
Chabihau” [25]. In subsequent years, external agents working with
the community disengaged from Chabihau due to being relocated
to other project areas or when funding from international and
national sources had been depleted (Figure 2).

In 2002, Levasseur conducted a study in Chabihau, analyzing
and discussing the community’s participation in Community
Natural Resources Management (CBNRM), particularly regarding
shrimp fishing and mangrove cultivation and planting practices,
as well as the role of external agents in driving the community’s
organizational structure and participation strategies, considering
gender dimensions. As a result of this research, significant changes
in the community were identified as a direct consequence of
interventions by external agents (research centers). This raised the
question of whether these changes in the organizational structure,
as well as participatory actions and knowledge of environmental
education practices, would remain in the community in the long
term without external intervention, and whether their continuity
would involve younger generations [24].

Rendis [23] acknowledged the community’s appropriation
and organization for shrimp fishing, under the intervention of
external actors for the rational use of resources. She recognized
the community’s self-organizational capacity to identify means
of subsistence and noted that the utilization of local resources
is governed by a communal property rights agreement and the
establishment of community rules.

Materials and Methods

The qualitative study conducted is considered prospective and
transversal and is also descriptive and observational [28]. The
purpose was to obtain information on participatory processes that
are still applied in the community for shrimp utilization, aiming to
understand and interpret the human experience and its meanings
from the perspective of the individuals involved [29].

Previous groundwork had allowed bonds of trust to be created,
along with participation approval from information providers
for this research. Because of the sanitary contingency and social
distancing due to the COVID-19 pandemic (2020-2021), all
interviews were conducted via telephone. Sampling of information
providers was conducted using the snowball technique, as this
part of the research depended on the willingness of participants to
collaborate. The process began with 2 key information providers
from the community with whom previous contact had been
established. By the end of 2022, a total of 15 providers (n=15) had
been found.

DOI: 10.19080/ASM.2026.12.555847

Results
Bonding social capital in ecosystem services

The results of this research recognized social capital as
binding via perception and management of natural resources
that local users have with external or multiple stakeholders in the
productive dynamics of coastal wetlands. The results proved, from
an ethnographic approach, the existence of collectivity persistence
(social capital) in the use and management of natural resources,
particularly regarding shrimp resources.

Fishing in the Chabihau lagoon is currently organized by the
Shrimp Task Group, which operates during the season of inbound
winds from the North. These subgroups are mostly composed of
women, since men, young people and children also participate in
the groups (usually from the same family). Thus, this has become
a family activity with a form of participation and organization that
has endured twenty years, despite no longer having support from
research institutions, as was first described by Rendis [23] and
Levasseur [24].

The main reasons for their permanence and autonomy
described by the interviewees are participation with shared
leadership, consensus decision-making pertaining mostly to
women, family support in activities, as well as the equitable
distribution of work and its benefits. Per the fisherwomen:

“..we have participated equally, everyone participates,
everyone collaborates, sometimes you have to pay for something
or so, everyone collaborates, that's why it has stayed united.”
(Fisherwoman, 48 years old)

“...they all have to agree for it to be carried out, I feel that’s
the key, but they take into account,....those who are going to
contribute something, either work, or to say a piece of wood,
a sheet of cardboard, whatever you have you can contribute, so
[ feel that has kept the groups together, and well, the support of
our husbands, because sometimes they go to do the things, the
jobs that we as women cannot do.” (Fisherwoman, 48 years old,
November, 2021).

The subgroups are formed by 8 to 12 people, which have grown
because people are integrated because of family or friendship ties.
One-day shifts are organized weekly, allowing fishing in two of the
drains located on the road from Yobain to Chabihau, completing
12-hour shifts starting at 4 or 5:30 PM (depending on the tide), as
this activity only happens during the emptying of the lagoon. This
form of organization has been preserved since the formation of
the group and is respected by all members:

“..when it's shrimp season we get together and have several
groups to go fishing for shrimp, I mean the whole community
is part of it, there’s like twelve per group, the day it’s your turn
to go, but us being an association or something, not really”
(Fisherwoman, 48 years old, November 2021).

Shrimp Task Group operates under informal rules, as they do
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not have proper regulations. These were explicitly established at
the beginning of the group’s formation. However, today they are
implicit, allowing healthy coexistence among members:

“Well, what is necessary is that if you're going to grab the net,
for example, we have a net that the whole group uses, and that
net, for example, if it breaks you have to see how to fix it so that
when the next group goes to grab it the next day, they find it good
condition, and leave, for example, in the space where we fish, leave
it clean, not leave fish or anything else lying around or garbage.”
(Fisherwoman, 48 years old)

This well-organized group gains benefits from the sale of
shrimp, but this depends on what is caught during the day, as it
is also considered a livelihood activity, where part or all of what is
caught is consumed.

Bridging and linking social capital as adaptive processes
in ecosystem services

Although the group no longer carries permits for capture and
does not have support of research institutions, it has chosen to
adapt to the conditions of legal irregularity and develop strategies
to avoid being detained by authorities when fishing, as there is a
permanent ban in federal waters within the lagoon and estuarine
systems of Campeche, Yucatdn and Quintana Roo [26].

It's noteworthy that, alongside these precautionary measures,
the cohesion and effective communication among subgroups
enables them to navigate such adversities, thus assuring mutual
protection from detection or gear confiscation by authorities.

Poor weather conditions are another difficulty faced by the
group, as fishing is carried out in rainy and stormy season. In
addition, the group shows interpersonal problems within each
subgroup. Although this occurs commonly during teamwork,
these problems do not evolve into disintegration or breakup of
the subgroups. Solutions to these problems are typically resolved
independently and swiftly:

“As much as possible, as long as everyone contributes, there are
no problems. However, issues arise when it’s one’s turn to work,
or sometimes husbands are sent by their wives, and they may not
want to work. Working on the small bridges amidst rushing water
requires significant effort, which can lead to friction at times.
Nonetheless, these issues are manageable.” (Female fisher, 41
years old, January, 2022).

It’s important to note that the Shrimp Task Group isn’t the sole
fishing party in the lagoon. Both the community and the group
respect individuals not affiliated to fishing groups. Fishing within
the lagoon is typically conducted through a practice known as
“raking,” which involves dragging nets or tripods at ground level, a
common technique in swamps and lagoons’.

Besides shrimp, other species like crab, corvina, liza, snook,
and drum fish are also caught, albeit to a lesser extent. In the year
2020 many interviewees noted an abnormal abundance of crabs.
These species are utilized only if they’re of suitable size. Otherwise,
they’re returned to the sea to support continued development—
an enduring resource management practice. Selling prices of
products range from one hundred to two hundred Mexican pesos
for raw and precooked products, respectively (an estimated 5 to
10 USD).

Also, in a similar context, alternative forms of social
organization were presented for exploiting natural resources
in this transformed environment, namely the management of
the Chivita snail. This was promoted together with CINVESTAV
by a single group of women called “Hurich,” which introduced
the snails into the Chabihau lagoon. However, hurricane Isidoro
destroyed snail enclosures in 2002, dispersing them throughout
the swamp. As a result, control over access to resources was lost
and over-extraction took place. They also lacked the capacity
to reorganize themselves for the construction of enclosures. In
addition, personal problems arose, which decreased the sense
of membership and caused a reduction in the group’s members.
No solidarity was shown in terms of participation and self-
organization, when facing conflicts and difficulties:

“..when Hurricane Isidoro (October, 2002) came, it demolished
our fences, and the chivita spread, that’s why the chivita right now
is everywhere in the swamp. (Female former member of Hurich,
54 years old, december, 2021)

“...there’s no longer any organization regarding the Chivitas,
groups are no longer there to take care of them...” (Female former
member of the Hurich group, 54 years old).

Unlike the shrimp group, the chivita did not have the necessary
support to continue and was in constant conflict over access to
the resource with people outside the group. These aspects were
also recognized by Atoche fourteen years earlier [30]. However, up
until today, the resource is present, which is exploited in the dry
season and during low tide, and is thus recognized as a benefit for
the community.

Social capital and horizontal and vertical assets
in ecosystem services: Participation for habitat
conservation and improvement

The natural ecosystems of Chabihau are the main assets for
the construction of social capital like mangroves.

The local organization named “Flores de mangle” is composed
of 15 members, although only 9 of them are currently active. This
group remains active mainly because it benefits economically
through annual contracts with the Ministry of Sustainable
Development (SDS) of the State government of Yucatan, being this

'Shrimp season typically spans from October to January when shrimp reach optimal size for capture, and water salinity is moderate. Catch
quantities vary significantly, ranging from 200 grams to 50 kilograms per person per night. The catch is distributed equitably among group members

and contributors.
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their only contract where 20,000 coastal dune plants are produced
annually. They also receive payment for tending after plants if
the delivery is delayed beyond the agreed upon date. The group
stopped cultivating mangrove plants due to demotivation from
physical effort, lack of projects and increased regulatory control:

“The last time we produced was for a project we did. So, after
that last one, they did not give us any more mangrove projects, and
also the ladies got a bit discouraged because it’s more work, you
know;, it’s in mud. So, you have to dig out the mud. We looked for
seaweed to dry, grind, and mix it with the mud to make a substrate.
So, they got discouraged because it's a bit more tiring, but it's
easier to plant on land.” (President of Mangrove Flowers, 56 years
old, December, 2021).

Mangrove afforestation activities ceased when researchers
from the Department of Human Ecology at CINVESTAV stopped
carrying out this type of projects with the community due to
inclusion of red mangrove in the NOM 056 SEMARNAT, which
led to the creation of a Wildlife Management Unit (UMA). Despite
this, the motivation to participate in afforestation activities still
persists, with 75% of the respondents stating that they would
like to engage in such activities again. The remaining 25% would
not participate again due to health issues, age and physical effort
involved.

Today, they continue to value the importance of these activities
and the benefits derived from mangrove planting. Additionally,
they still possess knowledge on the species and cultivation in

Table 1: Ecosystem services mentioned by the interviewees.

nurseries. Mangrove planting activities were initially considered
by the participants as an activity without economic incentives,
and the main motivations for participation are specified in Table
1 and were mainly for the improvement and recovery of the
swamp after the hurricanes degraded the existing mangrove
(25.8%), attracting fish species of interest (16.13%), as a source
of employment (12.9%), and recreational and socializing activity
(14.8%).

Currently, the group has not worked on organizing itself and
has thus not established working days and hours. However, they
do hold informal meetings depending on the needs of the group.
Per the group’s leader:

“Well, right now there are nine of us who work, when they tell
us that the project is ready, they bring us bags, earth, bagasse, one
day we meet, we gather bags, we divide chores among ourselves
and we set a specific deadline for filling bags.” (President Flores de
Mangle, 56 years old, November, 2021).

Ecosystem services and integrative social capital in
local users motivation

The recognition of ecosystem services by the interviewees
occurs mainly on those related to a direct economic benefit, such
as fishing, species diversification for capture and the potential
for tourist attraction. The ecosystem services mentioned by the
interviewees (N:14) are shown in Table 1. Each interviewee
mentioned 2 to 7 ecosystem services when asked about the
benefits they receive from the mangrove.

Ecosystem services Frequency %
Fishing for sustenance* 13 23.6
Increase in Biodiversity**** 10 18.2
Site/Species with tourist attraction*** 7 12.7
Species refuge site**** 6 10.9
Esthetic*** 5 9.1

Oxygen (air quality)**** 4 7.3
Protection from natural events** 4 7.3
Species reproduction site**** 3 5.5
Feeding site for species**** 3 5.5
Total 55 100

Note: Provision*, Regulation**, Cultural***, Support**** [1]

An increment in bird species was mentioned, such as
flamingos and herons, as well as a greater abundance of crocodiles
and fishing species (18.2%):

The tourism potential of the town was also mentioned as an
ecosystem service by considering organizing walks in the lagoon

DOI: 10.19080/ASM.2026.12.555847

area to observe flora and fauna (12.7%).

According to the MEA (2005), the most mentioned ecosystem
services in this work were support services (47.3%), followed by
provisioning services (23.6%).
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Discussion

Based on background research regarding community stock
capital construction processes in ecosystem services with an
extensive ethnography via interviewees’ narratives [3,4,8,10,11]
the community of Chabihau demonstrated persistence despite
socio-environmental changes in culture and ecology of communal
resources [6].

The relationship between social capital and provisioning
services, particularly shrimp, has been forged in the community
since the establishment of fishing groups and has maintained self-
organization characteristics for 20 years. Use of natural resources
has been a key driver for participation in habitat improvement
activities, as well as in its maintenance. The importance of several
factors is made evident, such as involvement of external agents,

investments in conservation, restoration and habitat improvement
projects, focusing on community benefits, regardless of how little
this may represent in economic capital.

Figure 3 summarizes what has been designated as bonding,
bridging and linking capital in strict accordance with adaptive
processes [3,12]. Even the formation of cultural capital can
be revealed in the relationship of social cohesion [4], and the
informal norms with shared leadership and certain vertical
negotiation processes are portrayed regarding appropriation
of fishing resources denied by authorities at multiple levels.
Livelihood activities are the axis explaining the persistence of
social capital [3,9], self-organization and group participation,
whether continuous or discontinuous, and are mainly related to
the economic factor.
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Figure 3: Socio-environmental dimensions and variables in the community stock of social capital in the Chabihau lagoon.
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Social capital in Chabihau has been built through
communication and interaction, where shared norms, common
knowledge, usage rules, behavior patterns and arrangements to
solve dilemmas related to collective action and use of common

resources have developed over time [31].

In Chabihau, social capital has been formed via participation
and self-organization of groups with a common purpose for
managing local resources and habitat improvement [3,8,10,32].
By intervention of external agents with particular projects,
the community was encouraged to participate, thus learning
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to organize to access a high-value common resource for the
community (shrimp), asitis very important during times ofincome
scarcity [21]. The exploitation of shrimp was the main driving
force for many other activities such as mangrove planting and
cleanup activities, serving as motivation for habitat conservation.
This is complemented by the safety of provision resources derived
from ecosystem services.

According to Currie [33], one of the purposes of community
participation is legitimacy and empowerment regarding resource
management. This is one of the difficulties faced by the Chabihau
Shrimp Task Group, as the link with the normative processes to
obtain legal permits due to the permanent ban on shrimp fishing
on this coast (i.e., legitimacy and legality) [26], is a problem that
has been experienced throughout the Yucatan coast for more
than 20 years, which violates the fundamental rights of the
community [34]. This problem has limited the empowerment of
the community and its capabilities of performing activities that
help their well-being and quality of life [32,35]. The prohibition of
shrimp fishing in inland waters has been a precautionary measure
for the protection of shrimp species whose populations have been
depleted, especially pink shrimp (F. duorarum). This prohibition
is justified, as one of the main causes of their deterioration is the
overfishing of juveniles in the coastal zone [27,34,36]. However,
studies are needed regarding the effect of using passive fishing
gear in inland waters on shrimp populations, such as those used
in Chabihau, as compared to industrial gear in the open sea.
Similarly, it is important to study the impact of incidental fauna
catch, which has been estimated to have an average ratio of 7 kg
of shrimp per 1 kg of incidental fauna [22]. This shrimp-catching
technique using bridges and drains is also used at other locations
in Yucatan, such as Celesttn, Progreso and Rio Lagartos [27]. It
should be acknowledged that, even under conditions of legal
irregularity, Chabihau community has maintained responsible
practices regarding incidental fauna and catch of development
stages since the beginning.

The importance of shrimp fishing in the Chabihau lagoon not
only lies in the economic benefit for the community, but also in
the strengthening of the social capital formed via participating in
using this resource throughout the year. The social value of this
form of exploitation relies on this being a family activity, which
has promoted participation from generation to generation. This
is a responsible practice in resource management involving
organizational forms with their own norms, consensus decision-
making, shared leadership and equitable distribution of benefits.
These aspects are considered basic tools of self-organization and
participation for community resources management [32,33].
Additionally, it's necessary to implement productive alternatives
within the framework of legality, such as extensive aquaculture
activities involving laboratory production of post-larvae and
planting in the lagoon, which has been suggested by Wakida
et al. [27]. Then again, strong links with Universities, research

centers, federal and state authorities are lacking. These could
provide alternatives for employment, although shrimp capture for
self-consumption and small-scale marketing is practiced by the
inhabitants of Chabihau, especially women. The large-scale fishing
operations and economies of scale encroaching upon the oceans
are impacting the livelihoods of small communities worldwide, and
Chabihau is no exception [37]. When engaging in the utilization
and access to fishing resources, it is necessary to analyze particular
situations for each group and its economic needs, as groups may
be vulnerable and/or marginalized. By decreeing permanent
bans for macroregions aimed at conservation and sustainable
utilization, communities are increasingly forced into informal and
illegal activities, hindering good practices in the management of
fishing resources, acknowledging that they may suffer directly in
the short and long term, regardless of gender roles [38].

Even though studies have been carried out regarding women’s
empowerment in the locality [30], the question remains open
as to whether gender is responsible for the long-term success of
self-organization for utilizing shrimp, or if it is instead related to
factors such as gender-specific productive spaces, education level,
personal growth opportunities, among other factors. However, in
other groups, such as the plant nursery and the management of the
chivita snail, various factors have led to decreased membership
in the group, including disagreements when problem-solving,
imposition of excessive demands, dominant members, restricted
participation, limiting satisfactions and competition [39].
Membership sense allows the group to reach its goals more easily,
thus generating greater involvement in participation, increased
positive interpersonal influence among members, productivity
effect and individual well-being [39]. It should be noted that
knowledge about ecosystem services provided by the mangrove
experience was obtained via environmental education and
training workshops conducted during participation in mangrove
planting and group formation for community management of
natural resources [24]. This represented significant learning for
participantsintheseactivities, asknowledge was preserved despite
the long timespan after the original training, while continuing to
show interest in conservation and responsible management of
natural resources in the community. This is the long-term result of
knowledge dissemination and exchange along with the praxis and
intervention of external agents in the community [40].

The recognition and appreciation by the local community
regarding benefits of wetlands and mangroves can depend on
many factors besides the environmental education they have
received. Perception can also depend on cultural, occupational,
educational aspects and local ecological knowledge [41,42].
Likewise, the study by Walton et al. [43] has shown that
communities engaged in fishing in mangrove areas have a better
perception of mangrove benefits, and they are willing to pay more
for them than communities that only engage in deep sea fishing.
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The ecosystem services received by the community can be
tangible or intangible. Generally, tangible ones are the most
appreciated and valued by the population, such as supplies, as they
represent a direct economic income to the population, but this
does not mean that intangible ones have less relevance [1,42]. In
the case of Chabihau, although no economic study was conducted
on the benefits of mangrove, it can be inferred from information
provided by shrimp fishers regarding the quantity of catch and
the cost of sales, that profits per person per night range from
$20-$5000 Mexican pesos (USD $1-400). It must be considered
that fishing occurs only once a week (per group) from October
to January, and there are several factors affecting fishing. This
income is highly unstable, yet represents an important source of
income for the family economy due to the seasonality, considering
that livelihoods are not extensive, diversified, and complementary.
Regarding persons keen on cultural services (21.8%), although
mentioned to a lesser extent, it is shown that great interest exists
in regards to conservation and future potential. As for tourism,
this would increase economic income in families. In interviews,
information providers from Chabihau mentioned the attractions
represented by mangroves and seabirds for domestic and
international vacationers [43-54].

Conclusion

The Shrimp Task Group is dedicated to fishing in the lagoon
and has remained self-organized and has forged social capital,
despite the absence of external agents and the lack of legal
regulation through official permits. This level of organization
and social capital is traced back to their capabilities, autonomy,
cohesion, good relationships, self-imposed norms, and equitable
distribution of benefits among families via negotiation and
leadership in public spaces by gender.

As for the Shrimp Task Group, it can be inferred that the
community shows skills for self-organization. Therefore, if the
community were to replicate the strategies used in this group,
they could carry out activities that increase human well-being
and the flow of ecosystem services. However, applying these
self-organizing strategies successfully to other activities with
potential was not possible, due to lack of interest, financing,
and interpersonal problems. Such was the case of exploitation
of “chivita” (a type of shellfish), dredging of springs, or tourism
activities in the lagoon. Further in-depth studies will be needed
to understand the role played by external facilitators and the
mainstreaming of social capital.

In Chabihau, we find a high degree of social capital where two
of its three dimensions have been built: bonding and bridging. Yet,
the lack of institutional linkage and adapting to informal activities
are aspects not easily found in complementary activities. However,
the bonding social capital is what strengthens the persistence of
the community’s stock of social capital. This is a feature that few
communities on the Yucatan coast have proven over a two-decade
lifespan, as demonstrated in this study (2003 and 2022).
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Finally, the understanding of forms of knowledge is reflected
in the participants’ learning, appreciation and good management
of ecosystem services. However, it could not be identified whether
external agents could recognize popular knowledge in the process.
This could pertain to deficiencies in the process and will require
further fieldwork, even if just to explore cultural capital.
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