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ABSTRACT 

Mangroves are one of the most important parts of the marine coastal ecosystem Mangroves are 

ecologically important components of the coastal ecosystems that are under severe threat globally from 

a range of causes, they provide potential contributions in ecological services, provides habitat for many 

terrestrial and marine species, various food resources, shelter and site for fertilization for variety of 

aquatic fauna resulting into rich biodiversity. One of the locations of mangrove forests in Indonesia is 

Geopark Ciletuh, Sukabumi. The area of mangrove forest at this location is about five hectares. The 

decline in the quality and quantity of mangrove forests can affect the economic life of coastal 

communities, such as decreasing fish catches and decreasing fishermen's income. The research in this 

study aims to determine the type and condition of the density of flora and fauna of the Ciletuh mangrove 

forest in order to determine the development and changes of the observed mangrove forest from time to 

time. Data were obtained using survey techniques and analysis of mangrove vegetation with the 

quadratic transect method. The types of flora found were 12 families of 18 mangrove species with the 

highest density value found in the Avicenniaceae family of 60 individuals/ha or 37.37% of the total 

density and a diversity value of 2.05 which was classified as moderate, while the fauna found were 12 

species with a species diversity value. fauna of 0.62 which is relatively low. 
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1.  INTRODUCTION 

 

Mangroves are one of the most important parts of marine coastal ecosystems and are 

under severe threat globally from various causes [1]. Mangroves contribute to ecological 

services[2], provide habitat for many terrestrial and marine species [3], provide a variety of 

food sources, shelter and fertilization sites for various aquatic fauna that produce biodiversity 

[4]. The main roles of mangrove ecosystems are as mud traps, shoreline stabilization, 

enrichment of coastal waters, nursery areas and feeding many organisms associated with 

mangroves [5]. 

Mangroves are unique plants that are able to survive under extreme saline environments 

and act as a buffer zone between land and sea [6]. Mangroves form tropical coastal ecosystems 

that include estuaries, creeks, lagoons, black waters, mud flats, salt flats and islands, and which 

include terrestrial and aquatic biodiversity [7]. Ecological and sustainable management of 

mangrove ecosystems requires very important knowledge about the variability and dynamics 

in space and time [8]. 

Mangroves can also provide services in other forms such as hydrological functions, 

ecological functions, social and cultural functions and play a major role in efforts to maintain 

the earth's atmosphere. Benefits like this are often ignored because they do not provide direct 

economic value [9]. Problems faced in protecting mangrove ecosystems from degradation 

include population growth in coastal areas, global climate change, sea level rise, drought, 

freshwater flooding, shoreline erosion/abrasion, and conversion of mangrove forests into 

shrimp ponds [10].  

Indonesia has the highest mangrove area, which is 3,112,989 ha or 22.6% of the world's 

total mangrove area, even higher than Australia (7.1%) and Brazil (7.0%) [11]. One of the 

locations of mangrove forests in Indonesia is Geopark Ciletuh, Sukabumi with an area of about 

five hectares of mangrove forest in that location. It is necessary to carry out management efforts 

that include ecological monitoring of the condition of the mangrove community in an area. 

Monitoring activities or better known as monitoring are observation/measurement 

activities that are carried out in a certain time span on an ongoing basis to find out the 

development and changes of objects observed from time to time. In mangrove communities, 

monitoring aims to calculate the percentage of mangrove cover, then determine the status of 

mangrove forest conditions in a research area [12]. 

 

 

2.  METHODS 

 

The research was carried out for forty days, from January 24, 2022 to March 4, 2022 at 

UGG Ciletuh Pelabuhanratu, Sukabumi Regency. This area is geographically located at 

7°15'6"S and 106°31'5"E. The Ciletuh Geopark area is about 128,000 ha and covers 74 villages 

in eight sub-districts, namely Cisolok District, Cikakak District, Pelabuhan Ratu City, 

Simpenan District, Waluran District, Ciemas District, Ciracap District, and Surade District. 

The method used in this research activity is by using primary data tracing, while the 

survey and analysis of mangrove vegetation is carried out using the TLP method or transect 

line plot which refers to the Decree of the Minister of Environment No. 201 of 2004. The size 

is 10 × 10 m with 3 pieces at each station, mapping of mangrove vegetation is based on the 

level of regeneration of mangrove species, after plots are made, records are made in the form 
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of species, number, and type. The transect is placed perpendicular to the shoreline to the 

mainland with a size of 10 × 10 m in length, depending on field conditions (the distance of the 

mangrove forest on the coast from the mangrove forest border with the land behind the 

mangrove forest. 

 

 
 

Map 1. UGG Ciletuh Pelabuhanratu, Sukabumi, West Java, Indonesia. 

 

 

Parameters observed include identification of mangroves and mangrove density. 

Identifying plant names by taking or looking at some leaves and twigs and roots and looking at 

them using an identification book. In carrying out its identification, it is based on Panduan 

Pengenalan Mangrove Indonesia species diversity measurement is necessary to monitor and 

evaluate biodiversity conservation and to get quantitative estimates of biological variability as 

entities of a community [13].  

Species is the most appropriate level of measurement because it's a container for genetic 

and characteristics of a community [14]. The data taken in the form of the name of the fauna 

species that exist at each existing station. Individual calculations for crab, hermit crab, and 

gelodok fauna species used sampling with sample plots measuring 25 x 25 in each observation 

plot [15].  

Meanwhile, several other fauna species use interview techniques to mangrove forest 

managers in Ciletuh or commonly referred to as POKMASI (Conservation Community 

Groups). 
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3.  RESULTS AND DISCUSSION 

3. 1. Composition of Ciletuh Mangrove Forest Types 

Based on field observations, there are 12 families (Alangiaceae, Apocynaceae, 

Avicenniaceae, Combretaceae, Euphorbiaceae, Fabaceae, Malvaceae, Myrsinaceae, 

Myrtaceae, Rhizhophoraceae, Sterculiaceae, and Verbenaceae) of 18 mangrove species 

inventoried in the Ciletuh mangrove forest.  
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Figure 1. Mangrove family: (1) Alangiaceae, (2) Apocynaceae, (3) Avicenniaceae, (4) 

Combretaceae, (5) Euphorbiaceae, (6) Fabaceae, (7) Malvaceae, (8) Myrsinaceae, (9) 

Myrtaceae, (10) Rhizophoraceae, (11) Sterculiaceae, (12) Verbenaceae. 
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Mangroves found in Ciletuh based on their groups consist of true mangroves (major), 

supporting mangroves (minor), and mangrove associations. The true mangrove group (major) 

dominates the location with a total of 8 species from 3 families. The types of mangrove plants 

are presented in detail in Table 1. 

 

Table 1. Composition of Ciletuh Mangrove Forest Types 

 

No Latin name Family Local Name Information 

1 Mastixia trichotoma Alangiacea - 
Mangrove 

associations 

2 Cerbera mangos Apocynaceae Bintaro 
Mangrove 

associations 

3 Avicennia marina Avicenniaceae 
Api-api, siasia 

putih 
True mangrove 

4 Avicennia officinalis Avicenniaceae Api-api True mangrove 

5 Lumnitzera racemosa Combretaceae 
Teruntum, 

susup 
True mangrove 

6 Terminalia catapa Combretaceae 
Ketapang, 

katapa 

Mangrove 

associations 

7 Excoecaria agallocha Euphorbiaceae 
Kayu tulang, 

buta-buta 

Supporting 

mangrove 

8 Pongamia pinnata Fabacea 
Mempari, 

malapari 

Mangrove 

associations 

9 Hibiscus tiliaceus Malvaceae Waru 
Mangrove 

associations 

10 Aegiceras corniculatum Myrsinaceae 

Kacangan, 

gedangan, 

teruntum 

Supporting 

mangrove 

11 Syzygium sp. Myrtaceae  
Mangrove 

associations 

12 Bruguiera cylindrica Rhizophoraceae Tancang-sukun True mangrove 

13 Bruguiera gymnorrhiza Rhizophoraceae Tancang, tumu True mangrove 

14 Bruguiera sexangula Rhizophoraceae Mutut kecil True mangrove 
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15 Rhizophora apiculata Rhizophoraceae 

Jangkah, 

tinjang, bakau 

kacang 

True mangrove 

16 Rhizophora mucronata Rhizophoraceae 

Bakau, 

bakogandul, 

bakau 

hitam 

True mangrove 

17 Heritiera littoralis Sterculiaceae Bayur 
Supporting 

mangrove 

18 Premna serratifolia Verbenaceae 

Cincau perdu, 

buas-buas, 

kayu pahang 

Mangrove 

associations 

 

 

3. 2. Density of Flora of Ciletuh Mangrove Forest 

The values of density and relative density of various types of mangroves in the Ciletuh 

mangrove forest with an area of 5.56 Ha are presented in Table 2. 

 

Table 2. Density of Flora of Ciletuh Mangrove Forest 

 

No Species 
Quantity 

(individual) 

Density 

(ind/ha) 

Relative 

Density (%) 

1 Mastixia trichotoma 6 1 0.47 

2 Cerbera mangos 5 1 0.39 

3 Avicennia marina 56 8 4.36 

4 Avicennia officinalis 480 60 37.37 

5 Lumnitzera racemosa 70 7 5.45 

6 Terminalia catappa 8 1 0.62 

7 Excoecaria agallocha 168 21 13.08 

8 Pongamia pinnata 22 2 1.71 

9 Hibiscus tiliaceus 70 7 5.45 

10 Aegiceras corniculatum 40 5 3.11 
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11 Syzygium sp. 6 1 0.47 

12 Bruguiera cylindrica 42 6 3.27 

13 Bruguiera gymnorrhiza 24 2 1.87 

14 Bruguiera sexangula 20 2 1.56 

15 Rhizophora apiculata 136 17 10.59 

16 Rhizophora mucronata 120 14 9.34 

17 Heritiera littoralis 8 1 0.62 

18 Premna serratifolia 4 1 0.31 

 

 

The dominant mangrove plant species is Avicennia officinalis from the Avicenniaceae 

family with a density value of 60 ind/ha or 37.37% of the total density while the least dominant 

mangrove plant species are Premna serratifolia with a density value of 1 ind/ha or 0.31% of 

the total density. The level of adaptation of Avicennia officinalis can be said to be the highest. 

Avicennia sp. is a genus that has the ability to tolerate a wide range of salinity, even this species 

grow in coastline areas that have high salinity [16].  

This is based on where it grows. according to [17] the most preferred mangrove habitats 

are those with a protected environment, muddy soil, good rainfall, and temperatures ranging 

from 26 – 28 °C. Mangroves can only grow in areas far from direct waves. The conditions 

where mangroves grow in Ciletuh do not experience ups and downs, so they are not affected 

by sea water. Such conditions result in the salinity of the mangrove growing area being zero. 

This is in accordance with the research of [18] which states that the salt content of the swamp 

soil substrate, including the texture and organic matter contained in it, can affect soil salinity, 

pH, and the ability to store nutrients.  

Differences in the total abundance of mangroves on soil substrates indicate that substrate 

conditions affect the grouping of mangrove plants. The condition of mangroves in Ciletuh is a 

mangrove that can grow without the tides of sea water. Ciletuh mangrove forest has a distance 

of 20-30 meters from the sea and is separated by land. Mangrove plants are salt-tolerant plants, 

not plants that require salt. In addition, mangroves are not obligate halophytes so that mangrove 

plants can grow in fresh water, but mangrove plants will grow optimally in the zone between 

fresh water and sea water. 

 

3. 3. Composition of Fauna Types of Ciletuh Mangrove Forest 

Mangroves have an ecological function as a habitat for various fauna. Generally, 

mangroves have various types of fauna that live in them. The structure and composition of 

mangrove species directly influence the conditions and functioning of mangrove forests, and 

its alteration may affect the distribution and abundance of fauna [19]. 
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Habitat formed in mangrove forests can be said to be very productive because it can be 

used as a habitat for various types of fauna such as various types of birds, vertebrates, and 

invertebrates [20] [21] Based on the results of observations and identification of fauna in the 

Ciletuh mangrove forest, there are five classes of fauna found with the identification results in 

Table 3. 

 

Table 3. Composition of Fauna Types of Ciletuh Mangrove Forest 

 

No Class Local Name Latin name 

1 Actinopterygii Ikan glodok 
Periophthalmus 

gracilis 

2 Crustaceans Kepiting Episesarma sp. 

3 Crustaceans Kelomang 
Clibanarius 

ambonensis 

4 Mammals Monyet ekor panjang Macaca fascicularis 

5 Reptile Biawak Varanus salvator 

6 Reptile Ular mangrove Boiga dendrophila 

7 Reptile Ular sanca Python sp. 

8 Aves Burung bangau Egretta sp. 

9 Aves Burung kerak Acridotheres sp. 

10 Aves Burung tekukur Streptopelia chinensis 

11 Aves Burung prenjak Prinia sp. 

12 Aves Burung kutilang Pycnonotus aurigaster 

 

 

The identification results indicate that the fauna found in the Ciletuh mangrove has low 

diversity with only 12 fauna species. The fauna in the Ciletuh mangrove forest is dominated by 

five species of Aves class fauna, while the least dominant type of fauna in the mangrove forest 

is Actinopterygii with one species.  
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P. gracilis is one type of gelodok fish. Gelodok fish are fish that are unique as residents 

of muddy areas. In addition, the eye shape of the gelodok protrudes like a frog. Gelodok fish 

are often referred to as mudskippers, or fish that can walk on mud. 

Gelodok fish adapt by making holes in the mud and use it as a house. In addition to the 

type of gelodok fish, there are also crabs (Episesarma sp.) and hermit crabs (C. ambonensis) 

fauna. Both types are fauna belonging to Crustacea or a type of shrimp. The crabs found were 

dominated by young or juvenile crabs. The crabs in the mangrove forest are located on 

relatively unflooded soil. Crabs adapt by forming holes in soft or moist soil and serve as nests. 

C. ambonensis lives on relatively dry or moist mangrove soils. This type of animal also makes 

holes to serve as shelter [22-34]. 

The three types of fauna are fauna found on mangrove soils and fauna that are observed 

directly by field observations. Other types of fauna such as monitor lizards, snakes, and various 

types of birds are the fauna of the Ciletuh mangrove forest based on interviews with local 

residents. Based on interviews, the Aves class that dominates the Ciletuh mangrove forest is 

prenjak (Prinia sp.) while the Reptilia class is dominated by monitor lizards (Varanus salvator).  

 

3. 4. Density of Fauna of Ciletuh Mangrove Forest 

The values of density and relative density of various types of fauna in the Ciletuh 

mangrove forest are detailed in Table 4. 

 

Table 4. Density of Fauna of Ciletuh Mangrove Forest 

 

No Species 
Quantity 

(individual) 

Density 

(ind/ha) 

Relative 

Density (%) 

1 Periophthalmus gracilis 312 39 17.5 

2 Episesarma sp. 1400 177 78.52 

3 Clibanarius ambonensis 71 9 3.98 

Total  1783 225 100.00 

 

 

The type of fauna in the Ciletuh mangrove forest is dominated by crabs (Episesarma sp.) 

which has a density value of 1 400 ind/ha or 78.52% of the total density, while the least 

dominant fauna in the mangrove forest is Clibanarius ambonensis with a density value of 9 

ind/ha. or 3.98%. according to [15] the distribution of macrofauna is different in each location, 

this is caused by environmental conditions such as temperature, pH, food availability, and 

oxygen conditions.  

This low diversity of fauna species can be caused by habitat conditions that do not support 

the life of other fauna species. In addition, the small number of fauna can be caused by habitat 

conditions that are close to the activities of the surrounding community such as trading and 

accessing roads near mangrove forests, so that these conditions are quite disturbing for the 

survival of the mangrove fauna. 
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4.  CONCLUSIONS 

 

Mangrove forest has a flora of 12 families (Alangiaceae, Apocynaceae, Avicenniaceae, 

Combretaceae, Euphorbiaceae, Fabaceae, Malvaceae, Myrsinaceae, Myrtaceae, 

Rhizhophoraceae, Sterculiaceae, and Verbenaceae) from 18 mangrove species found. The 

highest density value was found in the Avicenniaceae family of 60 individuals/ha or 37.37% of 

the total density. The value of the diversity of flora species in the Ciletuh mangrove forest is 

2.05, this means that the diversity of flora species is moderate. There were 12 types of fauna, 

namely Periophthalmus gracilis, Episesarma sp., Clibanarius ambonensis, Macaca 

fascicularis, Varanus salvator, Boiga dendrophila, Phyton sp., Egretta sp., Acridotheres sp., 

Streptopelia chinensis, Prinia sp., and Pycnonotus aurigaster. The value of fauna species 

diversity is 0.62 and is low. 
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