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Abstract: The coastal ecosystem that has high biological productivity is seagrass. Seagrass has ecological
functions, namely as nursery, foraging, and spawning areas for organisms. Identification of seagrass species using
the transect method in the waters of Penimbangan Beach, North Bali, was conducted in 2020, aiming to identify
seagrass species and seagrass cover conditions in the coastal waters of Penimbangan, North Bali. The method used
in this activity was the quadratic transect method, which consisted of a transect (straight line) and a quadratic frame
(a rectangular frame placed on a line). The seagrass species found consisted of six species, which belonged to two
families: the Hydrocharitales family with three species, namely Thalassia hemprichii, Halophila ovalis, and
Halophila decipiens, and the Potamogetonaceae family with three species, namely Halodule uninervis, Cymodocea
rotundata, and Syringodium isoetifolium. The density of seagrass varied but did not exceed 25 stands/m? indicating
very rare density of seagrass in these waters. Halodule uninervis species played an important role in seagrass
communities in the waters of Penimbangan Beach with an Important Value Index of 89.36% at station | and 73.43%
at station Il. The novelty of this research is that there has not been any research on seagrass at the coast of
Penimbangan, North Bali.
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1. Introduction plant that lives and grows at shallow sea levels [1-4].
Seagrass plant or commonly called seagrass is a  Factors that affect the distribution of seagrass in the
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waters include light, temperature, salinity, sediment,
and nutrients [5]. Seagrass has true flowers, fruit,
leaves and roots and grows on muddy, sandy to rocky
substrates. Seagrass has a physical function to stabilize
waters with a root system that can capture sediment,
modify biogeochemical processes in the water column
and sediment, and change hydrodynamics [6, 7].
Seagrass ecosystems are the most productive
ecosystems in shallow marine waters [8-10]. The high
density and sheltered shape allows seagrass to function
as a direct food provider for herbivorous organisms and
a shelter for small organisms [11]. The great role of
seagrass in terms of maintaining the survival of biota,
especially fish, also helps the surrounding community
in supporting food needs [12]. One of the locations of
seagrass beds in Bali that is often used by local
communities is the southern area of Bali [13].
According to [14], there are eight types of seagrass in
the waters of Bali: Enhalus acoroides, Halophila
decipiens,  Thalassia  hemprichii, = Cymodocea
rotundata, Cymodocea serrulata, Halodule uninervis,
Syringodium  isoetifolium, and Thalassodendron
ciliatum. One of the places where seagrass grows is
Mengiat Beach, which is located in the Nusa Dua area.

The coastal area of Bali has an area of seagrass that
is around 1,316 ha, and damage to seagrass in Bali
ranges from 8% to 30.23%. The seagrass ecosystem in
Bali has been degraded a lot due to community
activities and developments such as coral extraction,
reclamation of Serangan Island, seaweed cultivation in
Nusa Penida and Lembongan islands, as well as water
tourism activities in locations close to the seagrass
habitat in Sanur Beach. Therefore, there is still little
data regarding information on the condition and
potential of seagrass beds in the Serangan Beach area.
The basic problem is the lack of understanding by the
community and the government regarding the
important role of the seagrass ecosystem. This is
because seagrass beds are still seen as "useless
grasses," so that they are degraded. Batu Jimbar Beach,
as part of the Sanur Beach area with a coastline of
approximately 1 km, has a stretch of seagrass beds
along the coastline and toward the sea of approximately
0.4 km. This beach is used as a place for sightseeing,
fishing, and landing traditional fishing boats. These
various activities can affect the seagrass ecosystem,
which will lead to more serious degradation of the
coastal environment. Considering the importance of the
seagrass ecosystem, research is needed on the condition
of the seagrass ecosystem in North Bali's Weighing
Beach. This study aimed to determine the community
structure and distribution pattern of seagrass species at
Penimbangan Beach, North Bali.

2. Materials and Methods

2.1. The Description of the Study Sites
This research was conducted at Penimbangan

Beach, Baktiseraga Village, Buleleng District,
Buleleng Regency, North Bali in March-April 2020,
which was directly coordinated by POKMASWAS.
The tools used in this study were roll meter, 50x50-cm
quadratic transect, under-water camera, snorkeling
equipment, pH tester, refractometer, thermometer, and
Global Positioning System (GPS). The material used
was seagrass as an object of observation and as a
species sample.

2.2. Research Method

The method used in the identification of seagrass in
the waters of Penimbangan Beach a quadrant transect
(perpendicular to the shoreline). Quadrant transects
consist of transects and quadratic frames. The transect
is a straight line drawn above the seagrass beds, while
the quadrant is a rectangular frame that is placed on a
straight line. The edge transect is determined where
seagrass plants began to be seen or grow, in the middle
and near the edge. The study used a quadrant transect
with a size of 50x50 cm, and data collection for
seagrass was carried out at low tide to facilitate
observation. Measurement of water condition
parameters related to seagrass ecosystem habitat
conditions, such as brightness, salinity, current,
substrate, and pH with the aim of observing water
conditions that were in accordance with seagrass
ecosystems. Data were collected on three transects with
a length of 100 m each and the distance between one
transect and another was 50 m. The square frame was
placed on the right side of the transect with a distance
between the squares of 10 m, so that the total square of
each transect was squared. The starting point of the
transect placed at a distance of 5-10 m from where the
seagrass was first discovered.

2.3. Analysis of the Data

2.3.1. The Density of Seagrass Species
The density of seagrass species is influenced by the
number of stands of a type of seagrass in a certain area.
- L
Di = I
where:
Di - density of seagrass (ind/m?);
Ni - total amount of seagrass in the i-th sampling
(stand);
A - transect area (m°).

Table 1 Seagrass conditions based on density

Scale Density (Ind/m? Condition

1 <25 Very rarely

2 25-75 Rarely

3 75-125 Somewhat tightly
4 125-175 Tightly

5 > 175 Very tightly

2.3.2. Relative Density (RDi)
Relative density is the ratio between the number of
individuals of a species and the total number of



individuals of all species.

RDI Ni
i= S x100
where:
RDi - relative density;
Ni - total number of species stands (stands);
>'n - total number of individuals across transects.

2.3.3. Species Frequency
Species frequency is the probability of a species
being found in the observed sample points.
Pi
Fi= —x100
Xp
where:
Fi - frequency type;
Pi - number of sample plots where species i is found;
>'p - total number of sample plots observed.

2.3.4. Relative Frequency (RFi)

The relative frequency (RFi) is the ratio between the
i-species frequency and the total frequency for all
species.

RFi Fl 100
1 ZFi x
where:
RFi - relative frequency;
Fi - the i-th type frequency;
>'Fi - the total number of frequencies of all types.

2.3.5. Seagrass Coverage (%)

Coverage (Ci) is the area covered by the i-species:
rid
Ci = ;
where:
C; - closure of the i-th seagrass species;
a; - total area covered by the i-th species;

A - total sampling area.

Table 2 Seagrass condition based on coverage seagrass

Condition Coverage (%)
Good Rich/Healthy >60
Damaged Less Rich/Unhealthy  30-59,9

Poor <299

2.3.6. Relative Closure (RCi)

Relative closure is the ratio between individual
species closures and the total number of species
closures.

RCi o 100
where:
Rci - relative closing;
Ci - area of type closure;
Y:Ci - total coverage area for all types.

2.3.7. Important Value Index
Important value index is used to calculate and
estimate the overall role of seagrass species in a

community.
INP=FR+RC+RD
where:

INP - value index;

RC - relative closure;
FR - relative frequency;
RD - relative density.

2.4. Ecological Index (Diversity, Uniformity, and
Dominance Indices)

2.4.1. Diversity Index

The diversity index shows the diversity of species
and is a characteristic of the community structure.
Diversity is determined based on the Shannon-Wiener
diversity index.

H =X PilnPi
where:
H’ — the Shannon diversity index;

P; - % (the proportion of the i-th type):;

n; - number of individuals of type i;
N - total number of individuals of all species.

Table 3 Diversity index level criteria

Diversity Index Category

H >3 High Diversity
3>H’ >1 Medium Diversity
H <1 Low Diversity

2.4.2. Uniformity Index

The uniformity Index is used to determine how
much the similarity of the distribution of the number of
individuals for each type of seagrass is used, namely by
comparing the diversity index with its maximum value.

H
H'maks

where:
E - uniformity index;
H’ - diversity index;
H’maks - diversity index, maximum (In S) (where S =
number of species).

Table 4 Uniformity index criteria

Uniformity Category

Index (E)

1,0=E>0,6  High uniformity, which means the number
of individual species from one species to
another is not very different, environmental
conditions are said to be stable.

0,6>E>0,4 Medium uniformity, which indicates that
the environmental conditions are not very
stable.

04>E>0 Low uniformity, which means the

individual wealth owned by each species is
quite different, environmental conditions
are unstable due to pressure.

2.4.3. Dominance Index
The dominance index is a description of the most
common types of seagrass found, it can be known by



Rosalina et al. Diversity, Ecological Index, and Distribution Pattern of Seagrass in Coastal Waters of North Bali, Vol. 49 No. 9 September

4

calculating the dominance value. Dominance can be
expressed in the Simpson dominance index [15].

=31

where:

D - Simpson's dominance index;

ni - number of individuals of type i;

N - total number of individuals of all species.

Table 5 Dominance index level criteria

Dominance Category

©

06<C<I1,0 High dominance, one species whose
number of individuals is very large and
much different from that of other species,
unstable environmental conditions due to an
ecological pressure

04<C<0,6 Moderate dominance, fairly stable
environmental conditions

0<C<04 Low dominance, no dominance between

species, stable environmental conditions, no
ecological pressure on biota in the
environment

2.4.4. The Distribution Pattern of Seagrass

The distribution pattern of seagrass was calculated
using the Morisita dispersion index formula.

Id = ExiZ—N

Ni{N-1)
where:
Id - the Morisita dispersion index;
n - number of sampling plots/sampling;
N - total number of individuals in n plots;
xi? - the sum of the individual squares in the i-th plot.

3. Results

3.1. Species Diversity

The results of seagrass research found in the waters
of Beach, North Bali, showed that there were six
species of seagrass consisting of two families: the
Hydrocharitaceae family and the Potamogetonaceae
family. The Hydrocharitaceae family consisted of one
species, namely Thalassia hemprichii, while the
Potamogetonaceae family consisted of five species:
Halodule uninervis, Cymodocea rotundata,
Syringodium isoetifolium, Halophila ovalis, and
Halophila decipiens (Table 6). Of the two stations,
Halodule uninervis was the most commonly found and
appeared at each station.

Table 6 Types of seagrass in North Bali's coastal waters

Number  Seagrass Type Station 1 Station 2

1 Halodule
uninervis

2 Thalassia R \
hemprichii

3 Cymodocea N S
rotundata

4 Syringodium N S
isoetifolium

2022
Continuation of Table 6
5 Halophila ovalis N
6 Halophila \ S
decipiens
Note: V= ada
3.2. Density

The condition of seagrass density in the waters of
the beach included in scale 1 with a density value of <
25 stands/m? means that the density of seagrass in the
waters of the weighing beach is very rare. The highest
density of the seagrass species, Halodule uninervis,
was around 18.3 stands/m” at station | and 13.3
stands/m2 at station 1. The lowest density of seagrass,
Halophila decipiens, was around 4.9 stands/m? at
station | and 5.2 stands/m® at station Il (Fig. 1).
Halodule uninervis had the highest density because the
substrate found in the field was a good substrate for the
growth of Halodule decipiens seagrass, namely sandy
substrate. The water temperature in Bali ranged within
29-30°C. The optimum temperature for seagrass
growth was around 15-30°C.

20
w0
&~
oy 15 [
2L
c
2% 10
o St1
g
2 500 ¥ ¥ St2
0
Hu Th Cr Si Ho Hd
Type of Seagrass

Fig. 1 Density of seagrass species

The relative density of seagrass is the ratio between
the number of individual species and the total number
of individuals of all species, aiming to determine the
percentage per species in the total number of all
species. Based on the calculation results, seagrass,
which had a high density value, namely Halodule
uninervis, was about 36.25% at station | and at station
Il about 30.01%. The species with the lowest density
value Halophila decipiens at station | around 9.48%
and station Il around 12.17% (Fig. 2).
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Fig. 2 The relative density of seagrass
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3.3. Species Frequency

Frequency is the magnitude of the presence of
organisms, in this case seagrass, in a community or
ecosystem. The more certain species in a sample plot,
the greater the frequency of that plant. Species that
have a large frequency generally have a greater
adaptability to environmental factors. The highest
frequency species was Halodule uninervis, which was
around 78.8 and the lowest was about 51.5 at station |
and at station Il. The other highest species were
Cymodocea rotundata and Halophila decipiens, which
were around 66.7, the lowest species was Halophila
ovalis at 51.5 (Fig. 3).
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Fig. 3 Frequency of seagrass species

The relative frequency is the ratio between the
frequency of a species and the total frequency for all
types of species. The highest relative frequency for
seagrass species Halodule uninervis at station | was
around 21.1% for seagrass species. Cymodocea
rotundata and Halophila decipiens at station Il were
around 18.2%. The lowest frequency was at station |
with seagrass species Halophila decipiens namely
around 13.8%, whereas, at station Il, Halophila ovalis
seagrass was about 14% (Fig. 4). The factor making the
frequency of the seagrass species Halophila sp. be low
was its small morphology, so it is easily damaged by
strong currents and even being stepped on.
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S5t2116.500 174 | 182 | 154 | 140 | 18.2
Fig. 4 Relative frequency of seagrass species

3.4. Coverage

The coverage percentage is the area of water
covered by seagrass species. The highest seagrass
cover was at station I, namely Halodule uninervis
seagrass at about 18.91%. The lowest seagrass was
Halophila decipiens at 6.24%. At station Il, the highest
seagrass Halodule uninervis was around 14.36% and
the lowest was Cymodocea rotundata, namely at 6.97%
(Table 7).

Table 7 Seagrass coverage

Seagrass Type  Coverage (Ci) Relative
Coverage (Rfi)
%

ST1 ST?2 ST1 ST?2

Halodule 18,91 1436 31.97 26,89

uninervis

Thalassia 8,36 9,06 14,14 16,96

hemprichii

Cymodocea 8,27 6,97 13,99 13,05

rotundata

Syringodium 9,42 7,91 15,93 14,80

isoetifolium

Halophila 7,94 8,03 13,42 15,03

ovalis

Halophila 6,24 7,09 10,55 13,27

decipiens

Amount 59,14 53,42 100 100

The total cover of seagrass in the waters of
Penimbangan Beach at station | was 59.14% and
station Il was 53.42%. According to the decision of the
Minister of the Environment No. 200 of 2004, the
status of seagrass beds in the coastal waters is in a
damaged condition with the category of less
healthy/less rich because it is not more than 59.9% or
less than 60%. This is presumably due to high waves of
water currents and human activities considering that
Penimbangan Beach is a tourist spot that indirectly
affects the closure of seagrass beds and will threaten
the survival of seagrass beds. This condition is said to
be decreasing because the observation of seagrass
conditions in the last three years (2016-2018) has
increased by 30% from 2017 to 2018. The percentage
of closures was 30% in 2016 and 2017 and 60% in
2018.

3.5. Important Value Index

Importance value index is determined by the sum of
the relative frequency, relative density, and relative
closure. The important value index is a description of
the influence or role of a species on a seagrass
community. The higher the importance value of a
species, the higher its role and influence in its
community. To determine what types of seagrass play
an important role in coastal waters, see Table 8.
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Table 8 Important value index of seagrass

Seagrass Type RDi RFi Rci INP

ST1 ST2 ST1 ST2 ST1 ST2 ST1 ST?2
Halodule 36,25 30,01 21,14 16,53 31,97 26,89 89,36 73,43
uninervis
Thalassia 13,69 16,54 15,45 17,36 14,14 16,96 43,28 50,86
hemprichii
Cymodocea 13,03 12,03 16,26 18,18 13,99 13,05 43,28 43,26
rotundata
Syringodium 15,19 14,29 15,45 15,7 15,93 14,8 46,57 44,79
isoetifolium
Halophila ovalis 12,46 14,97 17,89 14,05 13,42 15,03 43,77 44,05
Halophila 9,48 12,17 18,82 18,18 10,55 13,27 38.85 43,62
decipiens
Total 100,1 100,1 105,01 100 100 100 305,11 300,01

3.6. Ecological Index of Seagrass

The ecological index is used to observe the balance
of seagrass communities. From the calculation results,
the diversity index value (H"), uniformity index (E),
and dominance index (D) were obtained. From the
ecological index value obtained, it can be concluded
that the ecological index of seagrass in the waters at the
beach is balanced (Table 9).

Table 9 Ecological index of seagrass

3.7. The Distribution Pattern

The distribution pattern describes the distribution of
seagrass species. The distribution pattern is categorized
into three: the uniform distribution pattern, the random
distribution pattern, and the clustered distribution
pattern. The calculation results for the distribution
pattern of seagrass beds in the waters of Penimbangan
Beach can be seen in Table 10. The distribution of
seagrasses in coastal waters was grouped because the

Ecological index \s/ﬂe > number of seagrass species found in pots was more

Diversity 1,67 1,73 than one stand.

Uniformity 0,93 0,97

Dominance 0,21 0,19

Table 10 The distribution pattern of seagrass
Seagrass Type  Station | Station Il
Id X table Calculated Distribution id X table Calculated  Distribution
(0.05) Xo (0.05) X,

Halodule u. 151186 46,19 340,65 Group 2,89202 46,19 860,7 Group
Thalassia h. 2,45989 46,19 363,39 Group 2,17503 46,19 315,18 Group
Cymodocea r. 2,44585 46,19 3443 Group 3,76607 46,19 516,06 Group
Syringodiumi.  2,23188 46,19 342,43 Group 3,30668 46,19 511,79 Group
Halophila o. 2,12707 46,19 263,05 Group 1,8725 46,19 222,21 Group
Halophila d. 2,45844 46,19 260,97 Group 1,91468 46,19 193,9 Group

3.8. Water Quality Parameters

Water conditions are an important factor in the
survival of biota or organisms in marine waters. Water
conditions greatly determine the abundance and
distribution of organisms in it, but each organism has
different environmental needs and preferences for
living, which are related to its environmental
characteristics (Table 11).

Table 11 Water conditions

Parameter Value
pH 6,8-8,2
Salinity (ppm) 33-34
Water Temperature (°C)  29-30
Ait Temperature (°C) 28-29
Substrate Sand

The quality parameters of weighing coastal waters
are still classified as seawater quality standards for
seagrass based on the Decree of the Minister of
Environment No. 51 of 2004. The degree of acidity/pH

of Bali's waters ranged from 6.8 to 8.2. This range is
still in accordance with water quality standards for
aquatic biota based on the Decree of the State Minister
for the Environment No. 51/MNLH/1/2004 that the
normal pH range of water that can support the life of
aquatic organisms is 6.5-8.8, some aquatic biota prefer
a pH value of around 7-8.5. This means that the pH
range of the waters is quite optimal for seagrass
growth. The salinity of the water was in the range of
33-34 ppm. The seagrass species had different
tolerances of salinity. However, most had a range
between 10 and 40 ppm. The salinity range at
Penimbangan Beach, North Bali, was fairly optimal for
seagrass development. The optimum salinity for the
seagrass was 35 ppm. The water temperature ranged
from 29 to 30 °C, the temperature still optimum for the
photosynthesis of seagrass. The optimal temperature
range for seagrass species for development is 28-30°C.
The ability of the photosynthesis will decrease sharply
if the water temperature is outside the optimal range.



Therefore, the temperature range at Penimbangan
Beach at the time of the study was in the optimal range
for seagrass growth. While the air temperature ranged
from 28 to 29°C. Visual observation of the substrate
produced a sandy substrate.

4. Discussion

The diversity of seagrass species at Penimbangan
Beach shows that the value of seagrass diversity is high
because 60% of seagrass species were found at
Penimbangan Beach, North Bali. C. rotundata prefers
waters exposed to sunlight. This type of seagrass is a
cosmopolitan type of seagrass, which can grow in
almost all habitat categories. Halophila seagrasses are
found on sandy beaches, reefs, and muddy sands from
the average tidal limit to the lower limit of the tidal
zone. Halophila sp. has a smaller morphology
compared to other seagrass species and is sensitive to
environmental changes [16]. E. acoroides grows in
waters that have a muddy sand bottom in a protected
environment on the lower edge of the tidal zone and at
the upper limit of the littoral zone, while the species C.
rotundata grows on sandy beaches and muddy sand.

Different density values were obtained from
different research locations. This is possible due to the
different substrate characteristics between transects so
that the seagrass is unevenly distributed and other
environmental factors, such as the activities of
residents around the research location (both local
fishing activities and for tourism), that caused the water
and environmental conditions to be slightly disturbed.
Therefore, it affected the seagrass ecosystem. This also
shows that the density of seagrass species be higher if
the environmental conditions of the waters where the
seagrass grows were in good condition. The density of
seagrass species is influenced by factors where the
seagrass grows, such as depth, brightness, water
currents and substrate type. The high density of
Halodule uninervis and Halophila decipiens was
because the substrate at the research site was fine sand
and muddy. These types of seagrass are generally
found in intertidal areas and usually grow on sandy or
muddy substrates. They are classified as fast-growing
seagrass species and are dominant pioneer species in
disturbed and unstable waters [17]. Variations in the
density of seagrass species at a location have a
significant relationship with the morphology of each
type of seagrass. The smaller the morphology of the
seagrass leaves, the larger the possibility of high
seagrass density. The seagrass species with low density
values were the genus Halophila sp. of the species
Halophila decipiens. This species of seagrass can
thrive in shallow or not deep waters, likes muddy sandy
substrates and is even found on the sidelines of coral
ecosystems. Campagne et al. [18] say that seagrasses
can stabilize soft water bottoms through the influence
of dense and intersecting root systems.

The percentage of seagrass cover serves to describe

the area of seagrass that covers the water (substrate)
within a predetermined square limit with the observer's
position perpendicular to the square expressed in
percentage (%) [19, 20], the percentage of seagrass
cover is not always linear with the high density of
species. This is influenced by the observation that the
observed cover is leaf blades, while the density seen is
the number of seagrass stands. The wider the length
and width of the seagrass leaves, the greater the cover
for the bottom substrate of the waters. The type of
stable substrate is a strong indicator of where to grow
seagrass species of T. hemprichii and C. rotundata
[21]. Both species are pioneer species in the seagrass
ecosystem. This species has excellent adaptability
through its root system, so that it can absorb nutrients
in different substrate conditions. According to Hoek et
al. [22], the sandy mud substrate is dominated by
Thalassia hemprichii species. Sukandar and Dewi [23]
state that Halophila pinifolia is a pioneer seagrass
species that can live in habitat conditions where the
seagrass species cannot grow. Regarding the seagrass
species, namely Thalassia hemprichii, Kilminster et al.
[24] state that this species is a persistent species and is
often dominant in open areas. They also added that the
seagrass species Thalassia hemprichii and Enhalus
acoroides are the most common and widespread
seagrass species in Indonesia. In determining the
percentage of cover, the type of Enhalus acoroides
seagrass is superior, because it has a larger leaf cross-
sectional area, so it tends to have a higher closing
value.

The diversity index was used to determine the
abundance of seagrass communities based on the
number of species and the number of stands of each
species in an area. Diversity included two important
things, namely the number of species and the number
of individuals of each species in an area, the more the
number of species, the more diverse the community.
From the calculation of Shannon diversity, the diversity
of seagrass in the waters of Penimbangan Beach was
1.67 at station | and 1.73 at station Il. From this value,
it can be said that the level of diversity of seagrass
species in the weighing coastal waters is in the medium
category because only six seagrass species were found
in the beach waters.

The uniformity index was used to determine the
abundance of the community based on the level of
similarity of several stands in an area. From the
calculation results, the uniformity index value of the
seagrass species was 0.93 at station | and 0.97 at station
Il. From this value, it can be said that the individuals
between species are evenly distributed with a stable
community abundance. Thus, the number of individual
seagrass species found was quite balanced or did not
have a significant difference for each species. The
smaller the uniformity index, the greater the difference
in the number between species (the presence of
dominance), and vice versa if the greater the uniformity
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index, the smaller the difference in the number between
species, so that there is no tendency for dominance by
certain species [25].

The dominance index used to see how much a
species dominates in an area. The dominance index
criteria can be grouped into three: high dominance
(0.75 < D < 1.00), moderate dominance (0.50 < D <
0.75), and low dominance (0.00 < D < 0.59). From the
calculation results, the seagrass dominance index 0.21
at station | and 0.19 at station Il. From this value, we
can conclude that the dominance index in the waters of
Penimbangan Beach in the low dominance category
because there no single dominant species found. The
greater the value of the dominance index, the greater
the tendency of the species to dominate the population.

The coastal waters had a dispersion index value for
all types of seagrasses obtained, which were included
in the category of clustered distribution patterns. The
distribution pattern that groups seagrass species
revealed the same density of seagrass species from
each water, which is the result of individual gatherings.
The clustered distribution pattern obtained from the
distance between individuals with other similar
individuals in one area is the same. The shape of the
clustered distribution pattern of the species found in the
waters of Lombok Island is directly influenced by the
type of substrate. Certain types of seagrass tend to
gather on a specific type of substrate with its adaptation
form. Substrates with conditions rich in nutrient
content and certain nutrients will form a pattern of
seagrass distribution in it, namely with the dominance
of specific types of seagrass formed in these waters.
The distribution pattern of seagrass in the waters of
Lombok Island, which is all included in the category of
clustered distribution pattern, is not much different
from the distribution pattern of seagrass in other
Indonesian waters. The same results were reported by
Yunus et al. [26] on the waters of Tomini Bay,
Gorontalo. All types of seagrass found in the waters of
Tomini Bay, Gorontalo, were included in a clustered
distribution pattern. In the waters of the Seribu Island,
seagrass distribution patterns are also influenced by
coastal topography with sea water movements, tidal
patterns, and reproduction processes.

5. Conclusion

Six species of seagrass were found: Thalassia
hemprichii, Halophila ovalis, Halophila decipiens,
Halodule uninervis, Cymodocea rotundata, and
Syringodium isoetifolium. Density < 25 stands/m’
meant seagrass density was very rare. The highest
frequency of Halodule uninervis was 78.8 at station |
and station 1l, the highest was Cymodocea rotundata
and Halophila decipiens, namely at 66.7. The lowest
was Halophila ovalis, namely at 51.5. Seagrass cover
at station | was 59.14% and station Il was 53.42%.
According to the Decree of the Minister of
Environment No. 200 of 2004, the status of seagrass

beds in the coastal waters of weighing is in a damaged
condition with the category of less healthy/less rich
because it is not more than 59.9% or less than 60%.
The diversity of seagrass is in the medium category.
The uniformity index was 0.93 at station | and 0.97 at
station Il, indicating that the distribution of individuals
between species was even with the abundance of stable
communities. The dominance index was included in the
low dominance category because no single dominant
species was found. The distribution pattern of seagrass
in the categories tended to clump. The limitations in
this research are the weather conditions not supportive
at the time of data collection and the tools used for data
collection are very limited.
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