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Abstract

The east coast of Bangka Island is an area prone to conflicts of interest, due to the use of the coast for tin mining
and fishing by traditional fishermen. The threat of destruction of mangrove forests due to community tin mining on
the east coast of Bangka Island has caused a decline in the crab population as the main catch of local
fishermen.The study aimed to analyze efforts to manage mangrove ecosystems in conflict zones. The study was
conducted from June to October 2023. The primary data was obtained through interviews fishermen community,
direct observation, and documentation. The data analysis methods employed utilize a descriptive approach. Based
on the survey results, the impact of tin mining activities causes a decrease in the area of mangrove forests.
Reporting that the income of traditional fishermen in the productive fishing season is around IDR 65,000/day or
IDR 980,000/month. Meanwhile, in the bad season, the income of traditional fishermen is IDR 13,000/day or IDR
205,000/month. Efforts to manage mangrove resources in conflict zones include mangrove restoration and
mangrove forest educational tourism. The government's enforcement of regulations regarding the prohibition of tin
mining in mangrove forest areas must be more massive so that mangrove resources remain sustainable. The
government must significantly enhance the enforcement of legislation pertaining to the prohibition of tin mining in
mangrove forest regions in order to ensure the long-term sustainability of mangrove resources.
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Introduction

The Bangka Belitung Islands Province is one of
the world's tin producers (Maia et al., 2019).
However, the presence of tin mining has a significant
impact on the degradation of coastal ecosystems
(Adibrata et al.,, 2021), especially mangrove forest
ecosystems (Sari et al., 2023), and biodiversity
(Hasan et al., 2023a; Syarif et al., 2023a; Valen et al.,
2023; Kusumah et al., 2023). The area of mangrove
forests on the east coast of Bangka Island decreased,
from 1,104.3 hectares (2002) to 964.4 hectares
(20417) (Savira et al., 2018).

The remaining tin mining activities produce
tailings that are released into the waters. Waste from
mining activities is generally in the form of waste
containing heavy metals (Adibrata et al, 2021;
Bidayani and Reniati, 2021). Tin mining waste,
whether from large-scale industrial operations like
suction boats and dredges or from small-scale
unconventional mining (Tl), has high concentrations
of heavy metals, specifically lead (Pb), cadmium (Cd),
zinc (Zn) and Chromium (Cr) (Okewale and Grobler,
2023). However, the natural process of enhancing
water quality requires a time frame of 20 to 30 years.

Depositing tailings in a landfill can harm
colonies of benthic organisms (Trannum et al., 2020)
and disrupt breeding spots for other aquatic
organisms (Paquet et al., 2019; Hasan et al., 2023b).
Suspended soil particles will cover habitats, including
aquatic plants, soil surfaces and eggs of aquatic
organisms, hindering appropriate development of the
eggs. This phenomenon will result in a significant
decrease in population, ultimately leading to a
reduction in aquatic biodiversity (Robin et al., 2022;
Syarif et al., 2023b; Hasan et al., 2023c; Prianto and
Husnah, 2017). Tailings waste that enters coastal
waters can cause negative influences, including
concentration and accumulation in aquatic
ecosystems (Bidayani et al., 2023a; Beck et al.,
2020).

Mining activities have had a detrimental
impact on the ecology, specifically on mangrove
habitats. These activities have resulted in
environmental degradation, which is characterized by
diminished water quality, pollution, and silt
accumulation (Henri et al., 2022). In the last ten
years, over 767.33 hectares of mangrove resources
on Bangka Island have been depleted as a result of
coastal erosion or human activity (Sari et al., 2023).
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Mangrove forests play a significant role in their
physical, biological, and economic contributions
(Supandi et al., 2023; Matatula et al., 2023). They
generate an annual ecosystem service value of
around 21,100 USD.hectares? (Getzner and Islam,
2020; Sari et al., 2023).

The east coast of Bangka Island is an area that
is prone to conflicts of interest, due to coastal use for
tin mining and fishing purposes by traditional
fishermen (Bidayani et al., 2020; Bidayani et al.,
2023b). The issue of environmental damage due to
mining activities affects the decline of fishermen's
main commodities (Bidayani and Priyambada, 2022).
Therefore, this study aims to examine efforts to
manage mangrove resources in the tin mining conflict
zone on the east coast of Bangka Island.

Materials and Methods

The research was carried out in June-
October 2023 in Central Bangka Regency, including
Kebintik Village Pangkalan Baru District, Baskara
Bhakti Village Namang District, and Kurau Village
Koba District, Central Bangka Regency. Site selection
techniques were carried out deliberately (purposive
sampling), considering that unconventional mining
(illegal mining) activities are found in this location.
See Figure 1.

The research methodology employed in this
study is the survey method, which relies primarily on
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obtaining data and information from respondents
through the use of questionnaires as instruments for
data collection, observation, and documentation.
According to Fink (2003), a survey’s objectives are
considered to measurable if two or more people can
easily agree on all the words and terms used to
describe the survey’s purposes. The survey was
conducted once during the research period. The
population in this study were traditional fishermen
who were affected by illegal tin mining activities.

Survey research is carried out by collecting
information from a sample by asking through open
questionnaires or interviews so that it can describe
various aspects of the population. The survey was
conducted in two coastal villages affected by illegal
tin mining activities, namely Kebintik Village and
Baskara Bakti Village. The survey was conducted
once during the research period. Interviews with
respondents were conducted using the snowball
technique. The minimum sample size is 30 according
to Yulianah (2022) to ensure the representativeness
of the sample taken so that it can produce wider
generalizations to a larger population.

Observation is a way to get important
information about someone, because what is said
does not necessarily match what is done.
Observations are carried out directly by visiting the
location then recording the results of the
observations and documenting them as the results of
the observations. The documentation method, basically,
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Figure 1. Map of Research Location in Central Bangka Regency
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involves recording various sources such as
interviews, observations, and materials relevant to
the research. More than just recording what is said,
this method allows researchers to reach the meaning
behind words and understand more deeply a context.
Data in the form of documentation such as personal
notes or official documents by institutions.

Sample withdrawal

The sampling method uses purposive sampling
technique. This method is carried out by selecting
samples/respondents based on certain
predetermined characteristics, namely traditional
fishermen who have more than 20 years of
experience. The reason for selecting respondents was
because they were considered aware of
environmental changes. The number of respondents
was 30 people.

Data collection

Data types include primary data and secondary
data. Primary data collection uses questionnaires,
observation and documentation tools. Interviews with
respondents were carried out directly using a
questionnaire guide. Secondary data collection
through literature study. Observation requires the
researcher to spend considerable time in the field
with the possibility of adopting various roles in order
to gain a more comprehensive understanding of the
people being studied. Observations were made on
respondents in the research. While documentation
aims to document interview activities.

Data analysis

The data analysis method used is a qualitative
descriptive method, which describes the
circumstances that occur systematically and factually
to explain and solve research problems. Descriptive
method to measure attitudes, opinions, and
perceptions of traditional fishermen. According to Dey
(2003), qualitative research method is a research
method based on post positivism philosophy which is
used to examine objects in natural conditions (real
conditions, not set or in experimental conditions)
where the researcher is the key instrument.

Result and Discussion
Impact of mining activities on traditional fishermen

The impact of tin mining activities causes a
decrease in the area of mangrove forests. According
to Savira et al. (2018), mangrove area decreased by
139.9 hectares in the 2002-2017 period on the east
coast of Bangka Island has caused the population of
crabs and other animals whose habitat in mangrove
forests to decrease.

The study revealed that traditional fisherman in
Kebintik Village, Pangkalan Baru District, using
distinct fishing equipment compared to the fishermen
in Baskara Bhakti Village, Namang District. The
majority of fishermen in Kebintik Village, Pangkalan
Baru District, employ the fishing method known as
"Bagan Tancap" and primarily catch Ciu and Tamban
fish. The fisherman of Baskara Bhakti Village employs
shrimp nets and crab traps. The fishing boat uses a
3 GT outboard engine. During the famine time,
traditional fisherman in both communities earn
approximately IDR 300,000 per month. However,
during the fish season, their income increases to IDR
800,000 per month.

The fishing effort of traditional fishermen in the
productive seasons, which are in March, May, June,
August, and October, indicates that all respondents
(100%) are efficient. Meanwhile, in the bad season
(besides the peak.productive seasons?), 57% of
fishermen break even (Revenue cost ratio = 1), 33%
(Revenue cost ratio<l) are inefficient, and 10%
(Revenue cost ratio>1) are efficient. The
implementation of resource efficiency is presented in
Figure 2.

Survey result show that as many as 90% of
fishermen can still conduct fishing activities by
changing locations, particularly in conflict zones. The
fishermen experience difficulty in getting fish, which
encourages them to change the catching location.
According to Daris et al. (2022), traditional fishermen
have a limited area of operation around coastal
waters, as they use boats without motors.

Based on statistical data from the Fisheries
and Marine Service (DKP) of Bangka Belitung Islands
Province (2022), the capture fisheries sector
dominates more than 90% of overall regional
fisheries production in Bangka Belitung Islands
Province. Fishermen in Bangka Belitung Islands
Province are dominated by motor boats < 5 GT as
much as 51.16%.

Traditional fishermen have individual
characteristics for resilience, including: Insight,
independence, relationships, initiative, creativity,
humor and morality. Insight, this attitude is shown
from their ability to manage businesses ranging from
20-40y. According to (Sisto et al., 2019), resilience is
the ability that exists in individuals to recover from
stressful circumstances, able to adapt and survive in
these conditions. Resilience as the ability to adapt
positively when conditions are unpleasant and full of
risks (Dantzer et al., 2018).

Fishermen manage the issue of coastal
pollution in their region by maintaining a rational and
unemotional approach. However, we are seeking a
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collective solution that allows us to cohabit together
with the non-traditional tin miners, who happen to be
members of the local community as well. According to
Fletcher and Sarkar (2013), the elements that
contribute to resilience can be categorized into three
groups: 1) individuals, such as intelligence, coping
ability, emotional regulation and optimism; 2) family
factors, such as support from family members; and 3)
community components, such as environmental
assistance in managing stress.

The interpersonal relationship between
fishermen and unconventional tin miners in coastal
communities is exceptionally positive. Therefore,
reducing the frequency of conflicts of interest.
Community initiatives to deal with problems are
shown through attitudes, among others, dividing
coastal areas using wood planted as far as one
kilometer towards the sea, for fishing and tin mining
activities such as in Baskara Bhakti Village.
Meanwhile, in Kenoda Village, there is no division of
fishing areas and unconventional tin mining.
Suhartono (2007) categorizes survival strategies
against economic shocks into three distinct groups,
each encompassing diverse approaches: 1) Active
strategies, specifically maximizing the potential of the
family by increasing working hours; 2) Implementing
a passive strategy, which involves reducing family
expenses, such as on clothing and food; and 3)
Utilizing a network strategy, which is to establish
relationships with their social environment, For
example, obtaining funds from neighbors, banks,
vendors, or usurious lenders.

The ingenuity of fishermen is demonstrated
through their pursuit of additional sources of revenue
through endeavors unrelated to fishing, such as
horticulture, miscellaneous tasks, and boat rentals.
The challenge of humor, encountered by fishermen,
does not diminish their sense of contentment.
Engaging in recreational pursuits can encompass
activities such as enjoying music through a robust
audio system at the fisherman's abode, capable of
projecting sound waves across a considerable radius
of several meters, as well as embarking on guided
excursions to the nearby island.

Their moral character is demonstrated by their
adeptness in effectively managing the household.
Individuals facing economic challenges often seek
supplementary sources of income in response to their
low earnings. In addition, government assistance
programs such as fishing gear and ship engines, can
help reduce production costs. According to Woods
(2017), resilience can be divided into four stages: 1)
Yield, which is the condition of giving in or
surrendering after facing a pressing threat; 2)

Survival, which is a condition in which the individual
is unable to restore psychological function and
positive emotions after a stressful condition; 3)
Recovery, which is the condition of individuals who
recover and are able to adapt from stressful
conditions; and 4) Thrive, i.e. able to face and cope
with stressful conditions.

Management of mangrove in conflict zones

The mangrove forests impacted by mining
operations are the mangrove forests in Baskara
Bhakti Village, Namang District, and Kurau Village,
Koba District. The community of Baskara Bhakti
Village engages in the rehabilitation of mangrove
resources through the practice of mangrove planting.
According to Arifanti et al. (2022), -coastal
communities play an important part in the restoration
of mangrove forests as they rely on the presence of
sustainable mangrove ecosystems. According to
Sukarmen et al. (2023), the act of planting
mangroves in coastal areas is conducted as a means
of mitigating environmental damage. Mangroves
function as natural barriers against tidal waves,
hence reducing the extent of damage caused on land.

Technical procedures that support the success
of mangrove rehabilitation refer to the technical
guidelines for blue forest rehabilitation namely: 1)
Understanding autecology, namely the ecological
properties of each type of mangrove in the location,
especially reproductive patterns, seed distribution,
and successful growth of seedlings; 2) Understand
the normal hydrological patterns governing the
distribution and growth of mangrove species; 3)
Examining changes that occur in the mangrove
environment that inhibit natural regeneration; 4)
Design a hydrological restoration program to enable
natural mangrove growth; and 6) Seeding and
planting only if the above four steps have been
carried out but do not produce growth as expected.

57%

= Efficient = Not Efficient Break even

Figure 2. The Implementation of Resource Efficiency
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The management of mangrove forests in Kurau
Village is carried out by the 01 GEMPA Group (Young
Nature Lovers Movement) as an educational tour.
Rehabilitation activities were carried out with
BPDASHL Baturusa Cerucuk covering an area of 20
hectares. The dominant types of mangroves are
Rhizophora apiculata (mangrove), Avicennia lannata
(api-api), Avicennia marina (white api-api), Soneratia
alba (perepat), and Nypah frutican (nipah). According
to Farhaby and Henri (2023), mangrove cover is
between 77.22+2.64% to 88.89+1.71%, and the
dominant species is Rhizophora apiculata with an
important value index value of 148.13% to 191.02%.

Conclusion

Traditional fishermen in tin mining conflict
zones have limited income and are not prosperous.
Effective management of mangrove resources is
essential, including efforts in mangrove restoration
and education centered on mangrove forests. The
government must substantially enhance the
enforcement of laws and regulations banning tin
mining activities in mangrove forests to ensure the
long-term  sustainability of these important
ecosystems.
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