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Abstract: One of the ecosystems found in coastal areas is the mangrove ecosystem. 
Mangroves have many functions including as a shelter, a place to find food, a breeding 
ground for aquatic biota. Damage to mangrove areas can cause a decrease in the quality 
of mangrove ecosystems, especially for the life of mangrove crabs. Mud crab is one of the 
aquatic biota associated with mangroves and its life is influenced by the presence of 
mangrove forests. Therefore, the purpose of this study was to determine the diversity of 
mud crabs that live in mangrove ecosystems and the association of mangrove species with 
several species of mud crabs in the coastal mangrove ecosystem of Lembar, West Lombok. 
Mud crab samples were taken using purposive sampling by looking at the density of 
mangroves in each observation plot. The collected data were analyzed by diversity index, 
ecological index, association and Pearson's correlation coefficient. Then a simple linear 
regression analysis was performed with the variable (x) density of mangroves and (y) 
density of mangrove crabs. The results of this study were found to be 10 species of mud 
crabs consisting of 2 families of Ovalipidae and 8 families of Portunidae which belong to 
the moderate diversity index. There were 2 species of mud crabs that were positively 
associated with 2 species of mangroves out of 10 species of mud crabs found. Linear 
regression equation y = 0.2482x + 0.0004 with a pearson correlation coefficient (r²) (0.58). 
The conclusion of this study is that there is a relationship between mangrove density and 
mangrove crab density. 
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Introduction  

 
Mangroves are a community of plants that grow in 

tropical and subtropical regions around the world 
(Subur & Sarni, 2018). In addition, mangroves live in 
coastal areas around river mouths which are affected by 
tidal currents (Sipahelut et al., 2020). Therefore, 
mangroves are considered as one of the ecologies that 
are unique to the ebb and flow (Karimah, 2017). 
Furthermore, the pH tolerance limit to support 
mangrove growth ranges from 6 to 7 (Dewi & 
Herawatiningsih, 2017). Meanwhile, the optimal 
temperature for mangrove ecosystems ranges from 28-
31°C (Imamsyah et al., 2020). This temperature affects 
the increase in mangrove leaf production, the optimal 
temperature for leaf production in Rhizopora sp species 
is 28-32°C (Aini et al., 2016), whereas, Avicennia sp 

species grows optimally at temperatures of 18-20°C 
(Alwidakdo et al.,2014). 

The diversity of mud crabs can be associated with 
mangroves as their habitat (Yonvitner et al., 2019). This 
is because mangroves have a biological function as a 
place of refuge, spawning, and a place to find food 
(Saputri & Muammar, 2019). Mud crab is one of the 
animals that live in mangroves. Furthermore, the types 
of food for mangrove crabs are algae, rotting leaves, 
animal carcasses, fish, plankton, and other animals and 
they eat everything (Adila et al., 2020). Mud crabs utilize 
mangrove substrates for spawning, as well as for 
changing their skin (Septiani et al., 2019). Thus, 
mangrove crabs are associated with mangroves 
(Syahrera et al., 2016). 

The number of mud crab species is caused by 
mangrove vegetation (Tarumasely et al., 2022). In 
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addition, the low diversity index of mangrove crabs is 
also caused by the tidal factor (Kusuma et al., 2021). And 
most of the damage to mangroves is caused by human 
activities (Ritohardoyo & Ardi, 2014). Efforts to improve 
mangrove recovery are carried out namely conservation 
and restoration activities (Utomo et al., 2018). In 
addition, restoration activities can restore the condition 
of mangroves naturally to meet the food needs of 
mangrove crabs (Eddy et al., 2019). For example, 
restoration results may increase the mangrove crab 
species. However, mangroves are not a factor that can 
affect the diversity of mud crabs. However, the 
distribution and species richness of restored mangroves 
is very favorable for mud crab species (Ismail et al., 
2019). 

Other evidence of the increase in mangrove species 
can affect the increase in mangrove crab species 
(Sulistiono et al., 2021). In addition, the results of 
mangrove conservation in the Bagek Kembar mangrove 
ecotourism area, West Nusa Tenggara are habitat for 
mangrove crabs (Dyani & Citra, 2021). However, 
research on the Association between Mangrove Types 
and Several Mud Crab Species in the West Lombok 
Sheet Coastal Mangrove Ecosystem needs to be carried 
out. Therefore, the aims of this research are to describe 
the diversity of mud crab species that live in the coastal 
mangrove area of Lembar, West Lombok, and to 
describe the association of mangrove species with 
several species of mud crabs in the coastal mangrove 
ecosystem of Sheet, West Lombok. 
 

Method  
 

This research was conducted in the coastal 
mangrove area of West Lombok Sheet in May 2023 
Figure 1. 

 

 
Figure 1. Research Location 

 
The tools and materials used in this study were 

as follows: 1 x 1 m plot, thermometer, GPS, pH meter, 
salinometer, soil meter, digital camera, folding 

container, plastic ziplock, label paper, gloves, raffia 
rope, 70% alcohol, blackboard. The population in this 
study was the mangrove crab community found in 
the coastal mangrove area of Lembar, West Lombok, 
and the sample used was mud crabs which were in an 
observation plot located on the coast of Lembar, West 
Lombok. There are 3 stations used. Furthermore, the 
determination of the transect in this study used the 
Purposive Sampling method. Purposive sampling is a 
technique that has certain considerations in using it 
(Hartoko et al., 2013). The considerations used are the 
dominant mangrove groups, namely the genera 
Rhizophora, Sonneratia, and Avicennia (Zamroni & 
Rohyani, 2008). Furthermore, each location consists of 
3 transect lines placed perpendicular to the shoreline 
100 m long with a distance of 50 m between adjacent 
transects (Figure 2) (Ruru et al., 2023). 

 

 
Figure 2. Transect Line Drawing 

 
Data collection on mangrove vegetation was 

taken at each transect with a distance of 50m between 
transects consisting of 3 plots with a size of 10 x 10 m. 
Furthermore, the distance between plots is 10 m, each 
plot records mangrove vegetation data based on the 
name of the species, the number of 
individuals/species and the diameter of the trunk 
(Wintak, 2018). Furthermore, the environmental 
parameters measured were water pH, DO, water 
salinity, phosphate and nitrate. 

Mud crab samples were taken from each transect 
in each plot. Meanwhile, sampling used fishing gear, 
namely folding traps measuring 45 x 30 x 15 cm 
(Zulkarnain et al., 2019). And mangrove crabs were 
collected from 08.00 to 16.00 WITA using chicken 
meat as bait. Next, the mud crabs obtained were put 
into ziplock plastic to be identified. Meanwhile, all 
species found are documented or photos taken to be 
observed in detail. Folding trap fishing gear in Figure 
3.  
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Figure 3. Folding Trap Fishing Gear 

 
The analysis of the data used in this study that is: 

1. Density 
Mangrove density is measured using the Formula 1 
(English et al., 1994): 

 

K=
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑠𝑎𝑚𝑝𝑙𝑒 𝑎𝑟𝑒𝑎
     (1) 

 
2. Shanon-Wienner Diversity Index 
The diversity index is used to measure the 
biodiversity of the biota studied. The species diversity 
index is calculated based on the Shanon & Wienner 
Formula 2 (Krebs, 1994): 
 
H’ =  -∑ pi ln pi        (2) 
pi  = ni/N 
Description: 
H'= species diversity index 
ni = the number of individuals of the i-th species 
N = total number of all individuals 
 
3. Uniformity Index 
The species uniformity index is calculated using the 
Formula 3 (Odum, 1994): 
 

E= 
H′

ln 𝑆
         (3) 

Description : 
E = uniformity index 
H'= species diversity index 
S = number of species 

 
4. Simpson's Dominance Index 
The dominance index is used to determine the level of 
dominance of a species in a community using the 
Formula 4 (Odum, 1994): 
 
C= ∑ (ni/N)²         (4) 
Description : 
C = dominance index 
ni = number of individuals of each species 
N = total number of individuals 

 
5. Association 
Determining the tendency of association of two 
species refers to Ludwig & Reynolds (1998) using the 
2x2 contingency table method which can be seen in 
Table 1. 
 
Table 1. 2 x 2 Contingency Table 

  
Species b  

Ada tidak ada  

Species  
a 

Ada a b m =  a + b 

tidak ada c d n =  c + d 

  r = a + c s = b + d 
N = a + b + 

c + d 

Description: 
a = number of sample units containing species a and 
species b 
b = number of sample units containing species a 
only, b is not present 
c = number of sample units containing species b 
only, a is not present 
d = number of sample units that do not contain 
species a and species b 
N = number of observation sample units 
(N=a+b+c+d) 
 

Result and Discussion 
 

Mangrove Species Composition 
The results showed that the composition of the 

mangrove species found in Cemare hamlet, Lembar 
District, West Lombok Regency consisted of 4 
families, namely Mirsinaceae, Acanthaceae, 
Rhizophoraceae, and Sonneratiaceae (Figure 4). The 
family Rhizophoraceae consists of the genus 
Rhizophoracea (R. apiculata, R. mucronata, R. stylosa), 
the family Acanthaceae consists of the genus Avicennia 
(A. marina, A. lanata), and the family of Sonneratiacea 
consists of the genus Sonneratia (S. alba), the family of 
Mirsinaceae consists of the genus Aegiceras (A. 
corniculatum). 

The mangrove species that had the highest 
number of individuals was the genus Rhizophora 
species (Rhizophora mucronata) (47%). Furthermore, 
from the genus Avicennia species (A. marina) as much 
(15%). Meanwhile, species from the genus Sonneratia 
(S. alba) have the lowest number of species (4%). 
These results are in line with the opinion (Candri et 
al., 2018) indicating that the mangrove vegetation in 
Cemare West Lombok has the dominant species on 
Lombok Island, namely mangrove species from the 
genera Rhizophora, Avicennia, Sonneratia. mangroves 
from the genera Rhizophora, Avicennia, Sonneratia. 

The mangrove species composition of Rhizophora 
mucronata is in the high category because areas with 
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suitable substrates for this species grow and develop 
in areas that are more tolerant of muddy sand 
substrates. Optimal growth of this species occurs in 
deep waterlogged areas. As for the composition of 
mangrove species which are in the low category in 
species (A. marina) and (S. alba) it is suspected that 
these pioneer species grow in the surrounding area 
on a type of substrate that is not often inundated with 
water or affected by sea tides. 

 

 
             Figure 4. Mangrove Species Composition  

 
Diagram on the West Lombok Sheet coast 

Description :Dark blue color species (Aegiceras 
corniculatum); species carmine (Avicennia lanata); species 
dark green (Avicennia marina); species purple (Ceriops 
tagal); light blue species (Rhizophora apiculata); species 
orange color (Rhizophora mucronata); species gray 
(Rhizophora stylosa); species pink (Sonneratia alba); light 
green species (Sonneratia caseolaris) 

 
Density, Frequency and Significant Value Index 
a. Mangrove Tree 

The relative density values of mangrove trees in 
the study area are presented in (Figure 5). It can be 
seen that the highest relative density was Rhizophora 
mucronata, which was 58.3%, while the lowest relative 
density was Sonneratia alba, which was 4.16%. The 
relatively high density of mangroves in a large area to 
live so that they can develop well up to areas close to 
the coast as long as they still get a food supply such 
as water from the sea. 

The highest relative frequency value of 
mangrove trees was Rhizophora mucronata with 
36.36% (Figure 5). Meanwhile, the lowest frequency 
at the tree level was Rhizophora stylosa and 
Sonneratia alba as much as 9.09%. The large number of 
species of Rhizophora mucronata is caused by the 
condition of the substrate in the study site in the form 
of muddy sand. 

The same research was conducted on tree-level 
mangrove vegetation in the Sereweh bay area of East 
Lombok, where 2 families were found, namely 
Rhizophoraceae and Sonneratiaceae, among these 
families there was an even distribution of 
Rhizophoraceae species (Rahman et al., 2019). In 
particular, many species of R. apiculata, R. mucronata, 

R. stylosa were found because they were on muddy 
substrates. 

 

 
Figure 5. Density and Dominance Frequency on the 

Sheet coast of West Lombok 
 
Description: Blue beam (frequency (F); red beam (Density 
(E)); green block (dominance (C)) 

 
The importance value index is calculated based 

on the dominance level of mangrove species in the 
study area (Figure 6). The high importance value 
index was observed from the tree level of the species 
Rhizophora mucronata 153.7%. While the lowest 
importance value index is owned by the mangrove 
species Sonneratia alba 16.72%. The high importance 
value index is caused by the soil substrate, namely silt 
and sand. The difference in the important value index 
is caused by the presence of sunlight and nutrients 
from the soil at each station. 

 

 
Figure 6. Mangrove Important Value Index on the coast of 

West Lombok Sheet 
 

b. Sapling Mangrove 
The highest relative density value of mangroves 

at the sapling level was Rhizophora mucronata 55.12% 
(Figure 7). Meanwhile, the lowest relative density of 
Ceriops tagal is 0.97%. The relatively high density of 
Rhizophora mucronata is due to its sandy and muddy 
soil substrate which allows mangrove species to grow 
well. In addition, the relative density of Rhizophora 
mucronata species can generally grow well if the soil 
conditions range from silt to sandy mud. 
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The relative frequency value of mangroves with 
a high sapling level observed was Rhizophora 
mucronata, which was 42%. Meanwhile, the lowest 
relative frequency of Aegiceras corniculatum, Avicennia 
lanata, Ceriops tagal, Rhizophora apiculata, and 
Sonneratia alba is 2%. The causative factor of the high 
relative frequency of Rhizophora mucronata mangrove 
species in this study other than the substrate is the pH 
of the waters. Thus, Rhizophora mucronata is a very 
good growth factor, most of the biota can live around 

this species because the pH is quite good, which is 
around 7-8.5. 

The same study was conducted on mangrove 
vegetation at the sapling level in the Cempi Bay area 
of Sumbawa, and found the dominating family, 
Rhizophoraceae (Nasiti et al., 2015). This family has an 
evenly distributed distribution of Rhizophora 
mucronata and Sonneratia alba species. In particular, 
many species of R. apiculata, R. mucronata, R. stylosa 
were found because they were on muddy substrates. 

 

 
Figure 7. Frequency of Density and Dominance of Mangrove on the coast of West Lombok Sheet 

Description: Blue beam (frequency (F)); red beam (Density (E)); green block (dominance (C)) 
 

Important value index analysis was calculated 
based on the dominance level of mangrove species in 
the study area (Figure 8). The significance value of the 
tree level of the species Rhizophora mucronata is 
139.5%. Meanwhile, the lowest importance value 
index was owned by the Ceriops tagal mangrove 

species with 4.46%. The high importance value index 
is not far from the environmental resources around 
mangrove species, both from the soil substrate, 
namely mud and sand. Likewise, the substrate can be 
found at all research location stations. 

 

 
Figure 8. Mangrove Important Value Index on the coast of West Lombok Sheet 

 
Mangrove Ecological Index 

The ecological index value at station 1 shows the 
value of diversity (H') as much as (0.78%) is 
categorized as low, closeness (E) as much as (0.71%) 
is categorized as high, dominance (C) as much as 
(0.54%) is categorized as medium, and species 
richness (R) as much as (0.46%) is categorized as low. 

Furthermore, at station 2, the value of diversity (H') 
was (1.56%) in the moderate category, evenness 
(0.87%) was in the high category, dominance (C) was 
(0.44%) in the low category, and species richness (R) 
was (1.14%) in the low category. Whereas at station 3, 
the value of diversity (H') was (0.99%) categorized as 
low, evenness (E) was categorized as low (0.61%), 
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dominance (C) was (0.50%) categorized as medium 
and species richness (R) was (0.89%) categorized as 
low (Figure 9). 

The categories of high and low diversity are 
influenced by several factors, especially the level of 
uniformity and dominance values. This opinion is 
also the same as the statement by Agustini et al (2016) 
that if the dominance index is high, then only one 
species dominates. But if the dominance index value 
is low, then there are only a few species of dominance. 

 
Figure 9. Mangrove Ecological Index on the Sheet coast 

of West Lombok 
Description: Blue beam (station 1); red beam (station 2); 
green beam (station 3) 

 
Composition of Mangrove Crab Species 

The results of this study showed that there were 
2 families of mud crabs namely Portunidae and 
Ovalipidae. Furthermore, 10 species of mud crabs 
found in mangroves were the species Callinectes, 
Liocarcinus holsatus, Necora pubescent, Portunus 
tritubercalatus, Portunus sanguinolentus, Portunus 
pelagicus, Ovalipes australiensis, Ovalipes sp and 2 of 
them Scylla serrata and Scylla olivacea were observed. 
Furthermore, the highest number of species was from 
the Portunidae family namely Scylla serrata as much as 
46.2%. Meanwhile, the family of Ovalipidae species 
Callinectes, Liocarcinus holsatus, (Ovalipes australiensis, 
and Ovalipes sp) showed the lowest number of species 
at 2.98%. Furthermore, the highest number of 
individuals observed was from the family Portunidae, 
the species Scylla serrate had 31 individuals, followed 
by the species Callinectes, Liocarcinus holsatus, Ovalipes 
australiensis, and Ovalipes sp with the lowest number 
of individuals 2. 

The results of the number of individual mud crab 
species is evidence of the benefits provided by 
mangroves and the surrounding environment for the 
sustainability of mud crabs. Meanwhile, the high 
number of individuals is also often associated with 
the amount of resources such as food and the 
environment provided by mangroves. Therefore, the 
existence of the family of Portunidae species of Scylla 
serrata is an indicator of the success of mangrove 
conservation in the study area. 

 
Mud Crab Ecological Index 

The mud crab ecological index value at station 1 
shows a diversity value (H') of (1.21%) in the 
moderate category, closeness (E) of (0.87%) in the 
high category, dominance (C) of (0.33%) in the low 
category, and species richness (R) of (0.95%) in the 
low category. Furthermore, at station 2, the value of 
diversity (H') was (1.56%) categorized as medium, 
closeness (E) was categorized as high (0.96%), 
dominance (C) was categorized as (0.22%) low, and 
species richness (R) was categorized as low (1.60%). 
Whereas at station 3, the value of diversity (H') was 
(0.32%) categorized as low, evenness (E) was 
categorized as low (0.20%), dominance (C) was 
(0.36%) categorized as low and species richness (R) 
was (1.15%) categorized as low (Figure 10). 

The categories of high and low diversity are 
influenced by several factors, especially the level of 
uniformity and dominance values. This opinion is 
also the same as the statement by Sirait et al (2018) 
that if the dominance index is high, it indicates the 
presence of one particular species. But if the 
dominance index value is low, then there are only a 
few species of dominance. 

 
Figure 10. Ecological Index of Mangrove Crab on the 

Sheet coast of West Lombok 
Description: Blue beam (station 1); red beam (station 2); 
green beam (station 3) 

 
Relationship between Mangrove Density and Mangrove 
Crab 

Pearson correlation measurement results are 
used to determine the relationship between variable x 
(mangrove density) and variable y (mangrove crab 
density) (Figure 11). The results of the regression 
analysis between mangrove density and mud crab 
density showed a positive characteristic with the 
equation y = 0.2482x + 0.0004. Positive regression 
means that each variable x increases (mangrove 
density) will cause (mangrove crab density) to also 
increase, while the value (r²) indicates that 58% of 
mangrove density is a factor in the occurrence of 
mangrove crab density. 

The existence of a relationship between 
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mangrove density and mud crab density indicates 
that mangrove vegetation has an important role for 
mud crabs. The results of research by (Kusuma et al., 
2021) that the high density of mangrove crabs in 
mangrove locations that have high density is because 
these locations have more litter productivity and 
contain organic matter. In line with the opinion 
(Pratiwi & Ernawati, 2016) that mangrove vegetation 
can provide a source of food, shelter, and tides in 
mangrove waters will associate well with mangrove 
crabs. 

 

 
Figure 11. Relationship between Mangrove Density and 

Mud Crab abundance on the coast of West Lombok 

 
Mangrove Association with Mud Crab 

The results of the association analysis showed 
that there were 2 mangrove crab species associated 
with 2 mangrove species (Table 2). The species is 
Scylla serrata which is associated with the mangrove 
Rhizophora mucronata, while the mangrove crab 
species Ovalipes australiensis is associated with the 
mangrove species Rhizophora stylosa. The association 
of 2 mangrove species with 2 mangrove crab species 
is due to the very high frequency of both in the same 
habitat. 

Mangrove species Rhizophora mucronata and 
Rhizophora stylosa each had a positive association with 
2 mangrove crab species. This positive association 
explains that around the species Rhizophora mucronata 
and Rhizophora stylosa, mangrove crab species can be 
found at each study site. This is presumably because 
the mangrove ecology of the types Rhizophora 
mucronata and Rhizophora stylosa can support the life 
of the two mangrove crab species. Both mangrove 
species have taproots enabling both mangrove crab 
species to associate with mangroves. One of the 
characteristics of the root form is the riding so that the 
two species of mud crabs find it easier to find food 
and take shelter in the roots of the mangroves. 

 
Table 2. Association of mud crabs with mangroves on the 
Sheet coast of West Lombok 

Spesies Kepiting Bakau Spesies Mangrove 

Rm Rs 

Callinectes   

Liocarcinus holsatus   
Necora puber   
Portunus tritubercalatus   
Portunus sanguinolentus   
Portunus pelagicus   
Scylla olivacea   
Scylla serrata +  
Ovalipes australiensis  + 
Ovalipes sp    

 
Environmental Parameters 

Measurements of environmental conditions 
were carried out at each research location at 3 
stations (Table 3). The results of environmental 
parameter measurements at each station location 
are different. Based on the decision of the Minister 
of Environment No. 51 of 2004 in the attachment to 
marine biota quality standards where a good pH is 
in the range of 7-8.5. The measurement results show 
that the pH of the waters is categorized as very good 
for the growth of mangrove crabs, especially Scylla 
serrata species. 

 
Table 3. Environmental parameters on the coast of West 
Lombok Sheet 

Parameter Stasiun 

1 2 3 

Temperature  30 29.5 29 
Salinity  30 31 30 
DO 5.19 4.59 4.28 
Nitrate  0.66 1.11 0.70 
Phosphate  73.64 46.50 48.64 
pH 7 7 7 

Salinity is the concentration of mineral salts in the 
form of constituent substances in waters. Salinity at each 
station measurement ranges from 30-31 ppt. The same 
opinion was conveyed (Ardian et al., 2022) that crabs 
can adapt to an environment where salinity can change, 
so that mangrove crabs will also change the 
concentration of body fluids through the processes of 
diffusion and osmosis. 

Temperature measurements at each station have 
different results. The highest water temperatures are at 
station 1 (30°C), station 2 (29.5°C), station 3 (29°C). 
Differences in temperature values in mangrove waters 
are included in the category according to the survival of 
mangrove crabs. The same opinion was conveyed by 
(Halipulfikri et al., 2020) that crabs can survive at 
temperatures of 12°C - 35°C and can grow under 
optimal conditions at temperatures ranging from 23°C-
32°C. 

According to the Decree of the Minister of 
Environment No. 51 of 2004, the optimal DO level 
according to the life of marine organisms is >5 mg/l. The 
results showed that DO values ranged from 4-5.19 mg/l, 
so they were still in accordance with applicable 
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regulations. The low DO values at station 1 and station 
2 are due to the research location being close to 
residential areas so that it is filled with quite a high 
amount of waste. High waste can cause a decrease in DO 
levels in the waters and reduce the number of species 
growth due to unfavorable environmental conditions. 
The type of substrate found in the study site is muddy 
and sandy mud. The same opinion was conveyed by 
(Ardian et al., 2022) that the sandy mud substrate is used 
as a habitat by mangrove crabs. 

The measurement value of nitrate content at each 
location is different. The highest nitrate content was 
found at station 2 (1.11 mg/L). The lowest average 
density of mangroves is at station 2. This means that the 
high nitrate content will affect the growth of mangroves. 
Likewise, if the nitrate value at the station is low it can 
also cause mangrove vegetation to also have a low 
value. In addition to the low nitrate content, it is also 
thought to be due to the environmental conditions of the 
sandy substrate mangroves. The same opinion with 
(Yahra et al., 2020) sandy substrates more easily release 
the nutrient content inside compared to denser 
substrates. Meanwhile, the highest phosphate 
measurement was at station 1 (73.64 mg/L). The highest 
average density of mangroves is at station 1. This is the 
highest phosphate value presumably because the 
location of station 1 is very close to residential areas so 
that the waste originating from local residents' activities 
contains high phosphorus. 

 

Conclusion  

 
Based on the research conducted, it can be 

concluded that a total of 10 species of mangrove crabs 
were found in this study. Then the highest diversity 
value at station 2 (H'=1.56) is in the medium category. 
And there are 2 species of mangrove crabs associated 
with mangrove species. Rhizophora mucronata has a 
positive association with the species Scylla serrata, and 
Rhizophora stylosa has a positive association with the 
mangrove crab species Ovalipes australiensis. 
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