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Abstract. The important role of ecology and the high economic value of a
seagrass beds are strongly influenced by its health status. The purposes of
this study were to 1. analyze the distribution, extent and type of seagrass; 2.
identify the seagrass covering and density; 3. analyze the health status of
seagrass in the coastal village of Lamongan. This research was conducted in
July to August 2019, along the coast of Lamongan Regency. Stages of
research conducted include: tracking to determine the distribution and extent
of seagrass beds, quadratic transects to determine seagrass covering and
density, and analysis of seagrass health status. Lamongan consists of two
coastal districts, namely: Paciran (9 coastal villages) and Brondong (9
coastal villages). Of the 18 coastal villages there are three coastal villages
that have seagrass beds, namely: Banjarwati (7.7 Ha), Kranji (12 Ha),
Tunggul (3.8 Ha), with the same type of Enhalus acoroides, and Thalassia
hemprichii only at Kranji village. Seagrass covering in the three villages
were 83.7%, 15.1%, and 15.1%, while the density values were 160
stands/m?, 172 stands/m?, and 185 stands/m?. The seagrass beds in the study
areas were classified as poor (< 30%) to healthy (> 60%).

1 Introduction

Climate change has become an increasingly interesting and discussed issue, because of its
impact has been felt directly by humans, including the increasingly hot temperatures. This is
caused by increasing greenhouse gases, including carbon dioxide (CO2). Many climate
change mitigation efforts to reduce gas have been carried out by optimizing the utilization of
resources on land and sea. The marine coastal area is known to absorb CO; and store it in the
form of carbon, both as biomass and stored in the substrate, especially in the three key
ecosystems, namely mangrove forests, seagrass beds, and coral reefs. More than 50% of the
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world's biological carbon is stored in coastal and marine areas as blue carbon, and is known
to absorb and store carbon more effectively than land forests. Reducing the increase of CO,
concentration with natural mechanisms can be done through photosynthesis mechanism of
seagrass vegetation [13, 14]. Moreover, seagrass communities with an area of less than 0.2%
of the world's seas are thought to be able to absorb and store 10% of carbon in the ocean .
Seagrass meadows in Indonesia is 30000 km? consisting of thirteen species is one of the
widest in the world [15, 16]. The potential of carbon storage in seagrass meadows is 2-4 times
greater (4 t C ha™! yr'') than that in the tropical forest (1.8-2.7 t C ha™!' yr') [17, 18, 19].
However, coastal and marine environmental services as blue carbon are very dependent on
the health of the ecosystems in them.

Lamongan Regency is part of the "Gerbangkertosusila National Strategic Area" which is
certain to have large human and industrial activities, the consequence of which is more CO»
gas production compared to other regions. From another perspective, this district is also
known to have seagrass community structures in its coastal areas and is thought to have the
potential to absorb carbon from the atmosphere, so that it can be one of the solutions to
climate change mitigation. The purposes of this study are to (1) analyze thedistribution,
extent and type of seagrass; (2) identify the seagrass covering and density; and (3) analyze
the health status of seagrass in the coastal village ofLamongan. Visualization of seagrass
community health data generated from this study, can be used for analysis of coastal and
marine protected areas. The results of the analysis and visualization can be used in the
preparation of the management plan for seagrass communities as coastal and marine
protected areas for climate change mitigation.

2 Methodology

This research was conducted in July - August 2019, in the Coastal Region of Lamongan
Regency and Laboratories in University of Brawijaya. This research consists of several
stages, namely preparation, data collection, and data analysis. Data collected from the study
area included seagrass distribution and species, substrate type, seagrass percent cover, and
seagrass density.

Preleminary study on this study was started by conducting a quick survey of seagrass
distribution along the coastline of Lamongan Regency, using a tracking method with the help
of tools such as GPS, Underwater Cameras, and Basic Diving Equipment. Next, the data
collection of substrate type, seagrass percent cover, and density of seagrass species was
carried out using the Line Intercept Transect method combined with Quadrant Transect
(Fig.1), this method refers to Seagrass Watch [2] which also adopted in some studies [3,4].
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Fig. 1. Visualization of the Line Intercept Transect Method combined with the Quadrant Transect

Identification of seagrass species was done by using some literatures [5,6]. Data analysis
conducted in this study included analysis of seagrass density, seagrass percent cover, and
health status of seagrass ecosystem. Data analysis of seagrass species density and seagrass
species percent cover was carried out with reference to [3], while seagrass ecosystem health
analysis referred to [7], as in Table 1.

Table 1. Status of seagrass based on its percent cover

Cover (%) Status
> 60 % Healthy
30-59,9 % Less Healthy
<29,9 % Poor

3 Result & Discussion

Lamongan Regency has 2 coastal districts and 18 coastal villages directly adjacent to the
coastline [8]. A quick survey conducted at the beginning of this study showed that three of
the 18 villages had seagrass communities. The three villages are within the administrative
area of Paciran district, namely Tunggul, Kranji and Banjarwati. The seagrass community
found was patchy, but widespread. The area of seagrass communities in the villages of
Tunggul, Kranji and Banjarwati respectively: 3.8 Ha, 12 Ha and 7.7 Ha (Fig. 2). The
existence of the seagrass community is the only one on the main land of the
Gerbangkertosusilo National Strategic Zone.
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Fig. 2. Distribution of Seagrass in Lamongan District

The variety of seagrass species in Lamongan Regency consisted of only two types,
namely Enhalus acoroides and Thalassia hemprichii (Fig. 3). Both of these species are
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seagrass species which have a high frequency of discovery in Indonesia, although they are
not included as pioneer seagrass species [9]. When compared to the nearest location, in
Bawean Island, Gresik Regency, the diversity of species in the study location is relatively

low, only around 30% (Table 2).

Fig.3. Seagrass on the Coast of Lamongan Regency; (A) Enhalus acoroides; (B) Thalassia
hemprichii, (C) Seagrass communities found in one of the quadrant transects.

Table 2. Diversity of seagrass species in the Lamongan Coast of East Java

No

Species

Bawean
Island,
Gresik East
Java®

Lamongan,
East Java*

AN AW N~

Famili Hydrocharitaceae
Enhalus acoroides
Halophila decipiens
Halophila minor
Halophila ovalis
Halophila spinulosa

Thalassia hemprichii

Family Cymodocaceae

3

10
11

Cymodocea rotundata
Cymodocea serrulata
Halodule pinifolia
Halodule uninervis

Syringodium isoetifoilum
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12 Thalassodendron cilliatum * - -

Jumlah Jenis 12 6 2

*) Found; -) Not Found
1 [10]; 2) [1]; ) Study result

Seagrass density and percent cover at the study site can be seen in Fig. 4. The highest
total seagrass density was found in Banjarwati Village, then Kranji Village, and the lowest
in Tunggul Village. The lowest seagrass percent cover was found in the villages of
Banjarwati and Kranji, while the highest was in the village of Tunggul. Total seagrass density
and percent cover values at the three study sites indicated non-linear conditions. This is
caused by 2 factors, scilicet: (1) Morphology of each type of seagrass found at each location;
and (2) Seagrass distribution patterns in each study location. The seagrass morphology of E.
acoroides is bigger than T. hemprichii, so the percent cover of each stand is also greater. The
pattern of seagrass distribution in Tunggul Village is concentrated at one point, forming
monospecies seagrass beds of E. acoroides with an area of 3.8 Ha, so that the percent cover
value is high. Meanwhile, the seagrass communities in Kranji and Banjarwati consist of two
types, spreading to form patches with an area of 12 and 7.7 hectares, so that the percent cover
value is lower.
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Fig.4. Percent cover (%) and density (stands/m?) of seagrass in Lamongan Regency

The three villages where this study was located where seagrass communities were found
have a substrate type of muddy sand to sand, so it is very natural that the seagrass found is a
type of E. acoroides and T. hemprichii. E. acoroides and T. hemprichii will grow well on
sand substrate type with a combination of mud [6]. Seagrass communities cannot be found
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in other coastal villages, allegedly due to excessive anthropogenic activity, such as
reclamation for ports and tourism. A research reported that the threats often faced by seagrass
communities were destructive anthropogenic activities, including: ship anchors, reclamation,
and plastic waste [2].

The health status of seagrass community was analyzed through percent cover data
obtained from the study, referring to the LIPI Coremap [7]. The total percent cover value of
seagrasses in Tunggul, Kranji, and Banjarwati villages respectively showed healthy seagrass
health status (83.7%), poor (15.1%), and poor (15.1%). Seagrass health conditions in this
study site may not be good, but the presence of seagrass communities in this area is a potential
ecological resource that is important to be maintained and preserved.

4 Conclusion & Recommendation

This study shows that the seagrass community in Lamongan Regency was only found in three
villages, namely Tunggul, Kranji, and Banjarwati, and the seagrass species found were
Enhalus acoroides and Thalassia hemprichii. Seagrass percent cover in the three villages in
sequence was 83.7%; 15.1%; and 15.1%, while the density value is 160 stands /m?, 172 stands
/m?, and 185 stands /m?. Referring to the percent cover value of seagrass communities above,
the status of seagrass communities in the three villages is healthy, poor, and poor.

Suggestions that can be submitted in this research are to continue the study to find out the
seagrass community's ability to store carbon, so it can inform the added value and ecological
role of the community. Although the health condition is not good, this seagrass community
is the best along the north coast of the Gerbangkertosusilo, so it is highly recommended to
be preserved.
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