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Abstract. Aipassa MI, Siahaya ME, Aponno HSES, Ruslim Y, Kristiningrum R. 2023. Participation of community in mangrove 

conservation in coastal area of the Valentine Strait, West Seram, Maluku, Indonesia. Biodiversitas 24: 2467-2474. A mangrove forest is 
composed of mangrove plants and constitutes a crucial ecosystem in coastal areas. It is a vital source for maintaining aquatic ecosystems 
between the sea, coast, and land. Additionally, it provides benefits to humans, such as contributing to a more comfortable climate and 
weather conditions that can prevent natural disasters. However, the mangrove in the Valentine Strait area (West Seram, Maluku, 
Indonesia) is threatened by land conversion, leading to damage and loss. Some people are trying to preserve and maintain mangrove in 
their area. Therefore, the aim of this research was to describe the actions of the local community in the area, using the concept of 
cultural capital. A combination of qualitative and quantitative methods was used, and both primary and secondary data were collected. 
Primary data were gathered directly from the research location, while secondary data were obtained through local community 

information, various websites, and documents related to the management of natural resources. Additionally, key informants, including 
local community leaders, Kewang, and LPPM Maluku (NGO), were interviewed to collect relevant data on the cultural capital possessed 
by the community. The data for identifying mangrove species were calculated and tabulated to determine the species density in the 
Valentine Strait area. Furthermore, the collected community data were analyzed using cultural capital theory. The results indicate that 
community has started to reapply the concept of cultural capital of the Sasi tradition as ecological knowledge to maintain and preserve 
mangrove; hence, ensuring conservation in the Valentine Strait area. Mangrove forests have become home to fish, shrimp, and crabs and 
are also important for birds, primates, and reptiles. 
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INTRODUCTION  

Forests possess significant economic, ecological, and 

social values, commonly called ecosystem services, that 

sustain countless livelihoods (Bjärstig and Sténs 2018; 

Baciu et al. 2021). Over 350 million people worldwide rely 

on forests and derive their livelihoods from their resources 

(Chao 2012; Langat et al. 2016). Conservation and 

sustainable use of forests play an important role in global 

environmental sustainability (Haji et al. 2021).  

One forest ecosystem type is mangrove coastal, which 

has many functions, such as a coastal defense against 
natural disasters (Unnikrishnan et al. 2013; Spalding et al. 

2014; Lestyaningrum et al. 2017). Mangroves are coastal 

areas’ main woody habitats and carbon sinks (Shedage et 

al. 2019). These forests consist of various marine biota, 

food producers, drink, medicine, firewood, building 

materials, and a source of income for residents 

(Castellanos-Galindo et al. 2017; Islamy and Hasan 2020). 

Moreover, they are also conservation, educational area, and 

cultural identity (Kissinger et al. 2020; Kristiningrum et al. 

2020; Siahaya et al. 2021). Spalding and Parrett (2019) 

stated that the importance of mangrove for cultural 

services, especially their use in recreation and tourism, has 

received little attention despite frequently being mentioned 

in reviews.  

The Buano people use the forests for customary 

activities because of their sacred places. For instance, 

sacred places are prohibited from being used to prevent 

forests destruction. According to Mulyadi et al. (2022), this 

also occurs in several areas in Indonesia, such as Nagari 

Sungai Buluh, Mollo, Kampung Naga, Manggarai, and 

Dayak Kanayatn where indigenous people regard forests as 
clean and sacred places.  

In addition to the population growth and the expansion 

of economies and industries, the demand for natural 

resources is increasing, which in turn is putting greater 

pressure on these resources. This phenomenon is evidenced 

by several facts, one of which is the steady increase in the 

exploitation of mangrove each year. This was also stated by  

Cahyaningsih et al. (2022), where Indonesia has the largest 

area of mangrove globally. However, as the human 

population increases, the area and quality of mangrove 

decrease. Population growth is consistent with increased 
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human activities that lead to deforestation and the 

degradation of mangrove forests. 

Buano indigenous people are still faithful to the 

implementation of various traditions, and customs passed 

down from their ancestors since ancient times to protect 

and preserve the natural environment. Pratiwi et al. (2019) 

also stated that indigenous peoples know how to sustain 

and use forest resources. The involvement of local 

community in managing forests is an important aspect of 

sustainable development. This is the opinion of Hong and 
Saizen (2019) that local and community-based forest 

management is a multi-dimensional approach where 

different stakeholders play a role in achieving common 

goals. 

Local communities are part of the forest ecosystem 

(Shishany et al. 2022). Ngo et al. (2021) stated that the 

culture of the people in the forest interacts with the 

ecosystems, forming and adapting to the natural 

environment. Based on the preceding, this research aims to 

explain community’s cultural capital in preserving the 

Valentine Strait mangrove on Buano Island, West Seram 
District, Maluku, Indonesia. 

MATERIALS AND METHODS  

Research area  

This research was conducted between June to August 

2022 in the Valentine’s Strait in coastal zone of Buano 

Island, West Seram, Maluku (Moluccas), Indonesia. The 

materials used were Landsat 8 imagery, administrative 

boundary maps, and topographical maps of Indonesia 

(Figure 1. Map of the research locations at the Valentine 

Strait, West Seram, Maluku, Indonesia). 

Procedures 

This research used a combination of qualitative and 

quantitative methods. The quantitative and qualitative data 

were intermingled to produce a complete result. However, 

more emphasis was placed on qualitative aspects in further 

data operation. 

The data collected in this research were primary and 

secondary. Primary data were collected directly at the 
research location, while secondary data were obtained 

through local community information, various website, and 

documents on the management of natural resources in 

coastal area of the Valentine Strait. Furthermore, the key 

informants consisted of the village leader, Kewang, and 

LPPM Maluku (NGO). 

The vegetation data were collected using the Point 

Centered Quarter method (Mitchell 2010) at each station. 

The measured mangrove trees were located at the point-

centered quarter in 2 area, namely, mangrove area far from 

the settlements (natural) and near community settlements, 
where each area has 4 stations. The population observed 

was trees with a diameter at breast height ≥20 cm, which 

were in the plot area from quadrats 1 to 4. Furthermore, the 

samples were taken from 4 quadrats, and the selected trees 

were the closest in each quarter (Mitchell 2010).  

The animal data collection was carried out through 

direct observation and indirectly through footprints, 

excrement, sounds, and information from local people. In 

contrast, the research site is under the characteristics of 

animals that always change location.  

 

 

 
 
Figure. 1. Map of the research locations at the Valentine Strait, West Seram, Maluku, Indonesia. A. 127 56’21.432” E . 2 56’31.479” S; 

B. 127 54’17.174” E . 2 57’18.026” S  

A 
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Data analysis 

Data for identifying mangrove species were calculated 

and tabulated to determine the species density in the 

Valentine Strait Area using Cottam and Curtis (1956) 

method. The standard criteria for damage to mangrove 

forests established by the Ministry of Environment RI No. 

201 in 2004 can be seen in Table 1. 

To calculate the quantitative values of mangrove 

parameters was as follows: 

The average distance of individual trees to the 
measurement point from Cottam and Curtis (1956):  

 

n

d ......... d d  d
  d n 321 


 
 

Where: 

d : Distance of individual trees to measurement 

points in each plot 

n : The large number of trees 

(d)2 : Average area/individual, namely the average 

surface area of land occupied by one individual plant 

Species density from Cottam and Curtis (1956) 
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Where: 

di : Species density 

ni : Total number individual of species  

A : Total area of measurements plots 

The collected data from community were analyzed 

using cultural capital theory (Berkes and Folke 1994) by 
examining traditional ecological knowledge and local 

institutions in the local community.  

 

 
Table 1. Standard criteria for damage to mangrove forests 
 

Condition Criteria Density (tree ha-1) 

Good Very dense >1,500 
 Medium ≥1,000 - <1,500 
Damage Rare <1,000 

RESULTS AND DISCUSSION 

Mangrove ecosystem in the Valentine Strait coastal area 

The research location covered an area of 25,000 square 

meters divided into two separate mangrove area. Area A, 

spanning 12,000 square meters, was situated at the 

coordinates 127° 56’ 21.432” E, 2° 56’ 31.479” S, and was 

located a considerable distance from community 

settlements. Furthermore, Area B was situated near the 
settlements, covering 13,000 square meters and at the 

coordinates 127° 54’ 17.174” E, 2° 57’ 18.026” S. Table 2 

presents mangrove conditions at both locations in the 

Valentine Strait. 

Based on the results, the highest density value in 

mangrove natural area (A) was found at stations I, II, III, 

and IV, namely Rhizopora mucronata, R. apiculata, 

Avicennia alba, and Sonneratia alba at 1,550, 1,600, 825, 

and 575 individuals/m2, respectively. The highest species 

density value in the rehabilitation mangrove area (B) for 

the dense category was at stations I, III, and IV, namely R. 

apiculata, R. mucronata, and Xylocarpus molucensis at 

2,050, 1,600, and 1,500 individuals m-2, while the medium 

category was station II, namely Bruguiera gymnorhiza at 

1,250 individuals m-2. The predominated species were R. 

apiculata in both area and R. mucronata, while X. 

molucensis was found in mangrove rehabilitation area, as 

shown in Figure 2. In Pangempang Beach, one species that 
dominated mangrove ecosystem was R. apiculata (Aipassa 

et al. 2022). The research conducted by Kristiningrum et al. 

(2019) in the Mentawir Village and Rafiq et al. (2020) in 

Mandeh Bay of West Sumatra stated that R. apiculata and 

R. mucronata dominate in the area. 

In the natural mangrove area (A) at each observation 

station, the density of mangrove species in the very dense 

category was only found at stations I and II, while III and 

IV were rare because the natural mangrove area is in the 

front zone directly facing the sea. 

The comparison of mangrove species in the natural (A) 
and rehabilitation area (B) showed that location (B) was 

denser, reaching 2,050 individuals m-2. At this location, it 

was deliberately planted, hence, the density of mangrove 

species was higher (denser). It is hoped that the people 

living around mangrove forests will always maintain and 

protect the rehabilitation area. Therefore, community must 

participate in rehabilitating mangrove area that have been 

damaged. 

The Valentine Strait mangrove in the bay is one of the 

ecosystems with an important role in coastal community of 

Buano Island, both ecologically and economically. Firdaus et 
al. (2021) also stated that mangrove provide benefits and 

services to local community along the coast, particularly 

fishing community in Lampung Bay. Furthermore, coastal 

ecosystem of Valentin’s Strait also includes karst reefs, 

seagrasses, coral reefs, and coastal forests, as shown in Figure 

2. These ecosystems provide productive natural resources as a 

source of food and leisure for tourist area. As part of coastal 

ecosystem, the mangrove ecosystem along the coast of the 

Valentine’s Strait makes a significant contribution. These 

benefits include physical protection against waves, wind, and 

storms (McIvor et al. 2012; del Valle et al. 2020).  

 
 

 
Table 2. Mangrove condition in the Valentine Strait, West Seram, 
Maluku, Indonesia at two locations 

 

Station Species 
Species 

density 
Criteria 

(A) Natural area (far from community settlement) 
I Rhizophora mucronata Lam. 1550 Very dense 
II Rhizophora apiculata Blume 1,600 Very dense 
III Avicennia alba Blume 825 Rare 

IV Sonneratia alba Sm. 575 Rare 

(B) Rehabilitation area (near community settlement) 
I Rhizophora apiculata Blume 2,050 Very dense 
II Bruguiera gymnorhiza (L.) Lam. 1,250 Medium 
III Rhyzopora mucronata Lam. 1,600 Very dense 
IV Xylocarpus molucensis (Lam.) M.Roem. 1,500 Very dense 
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Mangrove can protect settlements, buildings, and 

agriculture against strong winds and seawater intrusion. The 

forests also play an important role in coastal protection against 

storms. The capacity to develop their territory in the sea’s 

direction is important in forming new lands. Mangrove serves 

as a barrier to natural abrasion of seawater and reduces the 

impact of tsunami waves. Besides having beautiful beaches 

and rich underwater charm, the Valentine Strait has mangrove 

tourist destinations with cool nature. Some wildlife (Figure 

3) can also be found in the Valentine Strait Mangrove area, 
such as various birds, i.e., Gosong Maluku (Eulipoa 

wallacei G.R.Gray 1861), elang-laut perut-putih 

(Haliaeetus leucogaster Gmelin 1788), mandar besar 

(Porphyrio porphyrio Linnaeus 1758), sikatan kelabu 

(Myiagra galeata G.R.Gray 1861), perling ungu (Aplonis 

metallica Temminck 1824), reptiles such as biawak maluku 

(Varanus indicus Daudin 1802), soa-soa (Hydrosaurus 

amboinensis Schlosser 1768), mamals such as kuskus 

(Phalanger sp.), and crustaceans such as kepiting bakau 

(Scylla serrata Forskål 1775), udang windu (Penaeus sp.), 

and mermaids (Dugong dugon Müller 1776).  

 

 

 

    

 

Figure 2. Some mangrove species from Valentine Strait, West Seram, Maluku, Indonesia. A. Rhizophora mucronata; B. Rhizophora 
apiculata; C. Xylocarpus molucensis; D. Corals were overgrown by mangrove 
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Figure 3. Fauna found in mangrove area of the Valentine Strait, West Seram, Maluku, Indonesia: A. E. wallacei; B. H. leucogaster; C. 
P. porphyria; D. M. galeata; E. A. metallica; F. V. indicus; G. H. amboinensis; H. Phalanger sp; I. S. serrata; J. Penaeus sp.; K. D. 
dugon 
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Socio-culture 

Buano people occupy two main villages in the island’s 

coastal area, divided into North and South Buano. In 

addition, there are also immigrant community from the 

Buton tribe from Southeast Sulawesi, who was thought to 

have migrated to this island 300 years before Indonesia’s 

independence. Migrant community occupy several villages 

called Petuanan. They were located on the west coast to the 

north of the island of Buano and have been formed 

administratively in hamlets.  

Socio-economic 

The distribution of educational attainment for Buano 

graduates from junior high school was higher than 

elementary and high school. Community education is one 

factor influencing the understanding of mangrove 

conservation, and the results show that people’s education 

varies greatly. The number of uneducated people was 

22.46%, who did not finish elementary school 12.46%, 

graduated from elementary school 11.98%, junior high 

school 33.65%, high school 12.66%, undergraduate level 

4.36%, and diploma level 1.06%. Meanwhile, for 
undergraduate level graduates, it was 1.30%, postgraduate 

0.05%, and doctoral degrees 0.02%. 

Livelihood 

Concerning livelihood, 80% of individuals in the Buano 

island community are fishermen and farmers. Fishermen 

catch demersal and pelagic fish and only a small proportion 

practice aquaculture. Fishery production from Buano Island 

was sold to Seram and Ambon Island. Marine catches were 

purchased directly by fish traders from the hamlets of 

Kawa, Pelita Jaya, and Masika and their surroundings on 

the Seram and Ambon islands. Many people on the island 
of Buano, especially men, also work as loggers using 

chainsaws. 

Mangrove wood such as R. Apiculata, S. alba, and A. 

alba was mostly used to burn cajuputi oil refining furnaces. 

This was also the cause of the reduced density of mangrove 

species in area near and far from settlements. Logging for 

firewood has become the main occupation of fishing 

community. Firewood was also very important for 

community, especially for the poor, when the price of fuel 

oil increased. Since mangrove wood can generate higher 

heat energy when compared to others, the destruction of the 

forests continues to occur. According to Sathe et al. (2013), 

in the Konkan area of India, the residents nearby utilize 

mangrove as a source of energy. This condition makes the 

people around the forests always cut down mangrove wood 

to fulfill their daily needs.  

The head of the community institute for the 
participation in development (LPPM) Maluku, Mr. Piet 

Wairisal, stated that before the counseling from NGOs 

(LPPM Maluku) in 2017, mangrove encroachment 

occurred along the coast of Huhua hamlet, as shown in 

Figure 4. However, there was biodiversity in this area that 

needed to be protected, such as Buano Kehicap/Black-

headed Monarch (Symposiachrus boanensis Bemmel 

1939). The environmental impact would be very small 

because mangrove forests can renew themselves when the 

logging activities are conducted correctly and only take a 

small portion each year. 
The efforts to prevent mangrove degradation in Huhua 

Hamlet were performed by increasing the local 

community’s understanding of the functions and roles. The 

preservation or maintenance of the ecosystems as habitats 

will impact the maintenance of marine life to support the 

Buano people’s economy and future generations. 

Coastal abrasion has resulted in several losses that have 

predominantly impacted the residents living along the coast 

due to erosion caused by tidal waves. The environmental 

quality of fisheries resources has been adversely affected 

because of the damage inflicted upon the ecosystems and 
coral reefs, leading to a decline in production. Furthermore, 

the cutting down mangrove for firewood has led to 

seawater intrusion into the mainland. 

Numerous studies in the past have emphasized the 

significance of mangrove restoration and the need for 

effective conservation management with varied 

perspectives and goals. Ellison et al. (2020) argued that 

rehabilitated and restored mangrove ecosystems have 

important ecological, economic, and social values for 

coastal community. 

 

 

  
 
Figure 4. A. Residential community around mangrove; B. Mangrove timber exploitation around mangrove in the hamlet of Huhua 
(Photo source: LPPM Maluku 2018) 
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The people of Buano, individually and in groups, have 

been motivated to plant the forests by Community 

Development Participation Institute (LPPM Maluku) since 

2017. Community awareness has emerged after counseling 

by the LPPM Maluku and the desire to obtain better fish 

catches. Berkes and Folke (1992) stated that community’s 

ability to return the natural environment to its original 

status after being damaged by exploitation was a cultural 

capital. In natural resource management, cultural capital 

refers to factors that provide the means and adaptations for 
human community to deal with the natural environment. 

Understanding a society’s cultural capital could be an 

important lesson in conserving natural resources such as 

mangrove forests. 

TEK and local institutions in mangrove conservation 

Fundamentally, the culture of the Buano people 

provides diverse cultural institutions and local wisdom. 

This wisdom can become an important social capital in the 

responsible management of natural resources when 

properly used. The natural resources were sensitive to the 

value of local knowledge, cultural customs, and belief 
values.  

From a conceptual perspective, there were three 

categories of local wisdom and their function in 

community, namely (i) the human relationship with God, or 

supernatural powers which were thought to have power 

over life, (ii) human relations with others as a means of 

solidarity, closeness, and fraternity, (iii) the relationship 

between the natural environment and humans to live in 

harmony and sustainability. 

Acknowledging the local wisdom deeply rooted in the 

Buano community is crucial as it encompasses noble values 
that community has upheld throughout their lives. One of 

these values is the sustainable protection and management 

of the environment and natural resources. Berkes (2018) 

defined local ecological knowledge as a cumulative 

collection of practices and beliefs developed by adaptive 

processes and passed down through cultural transmission. 

According to interviews and direct observations 

conducted in the field with the Kewang, the Sasi tradition 

has started to fade from memory. However, activities to 

revive Sasi values managed by LPPM Maluku in damaged 

mangrove area were able to control forests destruction. The 

utilization of mangrove wood has been significantly limited 
since mid-2017 due to the prohibition of mangrove logging 

imposed by the village government and the local 

community leaders.  

Sasi is a limitation against consuming specific resources 

at a particular period in order to manage sustainable 

resources. It regulates how community manage forests and 

marine resources in applying customary punishments to 

violators of Sasi laws. Sasi could be a social capital in 

maintaining the balance between humans and nature. 

During the implementation, community was prohibited 

from picking certain fruits and products from the land and 
sea for a period determined by the customary leader. The 

role allows increasingly limited natural resources to grow 

and develop. In other words, biological and vegetable 

natural resources can be continuously conserved within a 

certain period, allowing nature to restore its growth and 

development to achieve satisfactory results. 

Based on interviews with the local community, 

mangrove are the food source for fish, shrimp, crabs, and 

clams. Therefore, the mangrove must be properly 

maintained when marine products are in abundance. For 

this reason, community voluntarily seeks to preserve 

mangrove area. Marine products were harvested with the 

aim of selling or as family consumption to fulfill the family 

economy. The sea and coast yield may substantially decline 
when mangrove are absent. In addition, community 

believed that the mangrove is important in protecting 

coastal area, especially their settlements, from abrasion and 

strong winds. 

Furthermore, the local community received support 

through provision of seeds from the Maluku Watershed 

Management Center (BPDAS) and environmental 

conservation training as a form of concern for the 

government and community. During the training, 

participants consisting of elementary/junior high 

school/senior high school students who represented the 
training planted several tree species together. As an 

organization accountable for forests conservation, the 

Ministry of Forestry and Environment provides assistance 

and training to young students as environmental cadres to 

promote their love and concern for the environment. This 

training aimed to impart comprehension, motivation, and 

awareness among young individuals and to instill in them 

the realization that protecting the environment and planting 

trees is the responsibility of every virtuous human being.  

From discussions with key village community leaders, 

training on environmental conservation was also provided 
by NGOs from LPPM Maluku for leaders of traditional 

institutions. 

The methods of local community engagement in 

mangrove conservation comprise the following: (i) 

Educating community, who are the beneficiaries of 

mangrove resources, about the regulations governing life in 

the village and the use of natural resources. The village’s 

custom was Sasi, namely sea (beach) Sasi, river Sasi, and 

land (forest) Sasi. Various linked parties continue to 

preserve the mangrove forests. Supervision was carried out 

by community, such as village institutions (Saniri Negeri 

and Kewang) and families with rights. Saniri Negeri is a 
custom forum for meetings of various social and customary 

institutions in Buano, while Kewang is a normal position 

for a traditional leader tasked with overseeing the village’s 

natural resources. According to Uphoff (1986), institutions 

and organizations can exist simultaneously. Institutions are 

an organization that forms community groups with good 

rules to regulate relations between people and the 

management of the surrounding forest resources. (ii) 

Community whose source of livelihood is fishermen have 

the initiative and awareness to plant mangrove. 

(ii) Community collect organic and inorganic wastes 
lodged in mangrove roots during floods and high tides. 

Rubber shoes and plastic mineral water bottles were 

recycled as a float for seaweed farming. 

This description highlights how environmental factors 

have influenced the integration of community awareness 
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regarding mangrove in the Valentine Strait. Cultural 

perception of mangrove as a “tree of life” has significant 

implications for conservation and emphasizes the 

importance of promoting community involvement in 

protecting the environment. This was also pointed out by 

Salampessy et al. (2015) that community understands 

cultural capital as an effort to preserve natural resources, 

especially mangrove. The important role of traditional 

ecological knowledge of community has strongly 

influenced conservation of mangrove in Ambon Dalam 
Bay. 

Efforts to manage mangrove forests by community and 

local government were considered inadequate to maintain 

and increase the viability of the ecosystem in the Valentine 

Strait around Huhua, hamlet. For this reason, community 

should implement management recommendations by 

collaborating with relevant agencies such as the 

Agriculture, Forestry, and Fisheries Extension 

Coordinating Agency and the Maritime Affairs and 

Fisheries Office of Maluku Province to conduct counseling 

about the functions and roles of mangrove ecosystems. 
Furthermore, these institutions should draft village 

regulations regarding managing mangrove ecosystems, 

such as prohibiting logging and other activities that 

negatively impact mangrove area. Rehabilitation and 

conservation activities are also necessary for mangrove 

species that grow quickly. The surrounding community 

must maintain mangrove and increase community 

participation in managing and utilizing the resources. 
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